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BIOLOGICAL INFORMATION DETECTING
DEVICE AND BIOLOGICAL INFORMATION
DETECTING METHOD

[0001] This application claims priority to Japanese Patent
Application No. 2014-169474, filed Aug. 22, 2014, the
entirety of which is hereby incorporated by reference.

BACKGROUND
[0002] 1. Technical Field
[0003] The present invention relates to a biological infor-

mation detecting device and a biological information detect-
ing method.

[0004] 2. Related Art

[0005] Inthe related art, a biological information measure-
ment device measuring biological information of a user is
known (for example, refer to JP-A-2007-117586).

[0006] The biological information measurement device
disclosed in JP-A-2007-117586 includes a photoelectric
sphygmograph as a measurement unit which senses a subject
and stores measurement data, and an analysis unit which
performs predetermined data analysis processing with
respect to the measurement data acquired by the measure-
ment unit. Among them, the photoelectric sphygmograph is
provided with a probe including a sensor unit which measures
a photoelectric pulse wave of the subject. In addition, the
analysis unit is provided with an operation button group
including an abnormal cardiac rhythm analysis button, a
defibrillation monitor button, a vascular age analysis button,
and an autonomic disturbance analysis button.

[0007] In this biological information measurement device,
when the abnormal cardiac rhythm analysis button is pressed,
photoelectric pulse wave data acquired in advance during a
first sampling period (a sampling frequency=30 Hz) is read
out, and analysis processing of an abnormal cardiac rhythm is
performed on the basis of the photoelectric pulse wave data.
[0008] Inaddition, when the defibrillation monitor button is
pressed, the photoelectric pulse wave data is measured in real
time in a state where the sampling period is maintained at the
first sampling period, and a measurement result is analyzed.
[0009] On the other hand, when either the vascular age
analysis button or the autonomic disturbance analysis button
is pressed, the sampling period is changed to a second sam-
pling period (a sampling frequency=150 Hz) which is com-
paratively shorter than the first sampling period, and the mea-
sured photoelectric pulse wave data is analyzed.

[0010] However, in a measurement device such as the pho-
toelectric sphygmograph of the biological information mea-
surement device disclosed in JP-A-2007-117586, the biologi-
cal information of the photoelectric pulse wave or the like is
measured by the device being mounted on the user, and thus
when the biological information is measured for a long period
of time, a storage capacity for storing the measurement data
and a battery capacity for supplying driving power become
insufficient. In particular, when the biological information is
measured at a comparatively high detection frequency (a
sampling frequency) in order to retain and store specific bio-
logical information, such a problem becomes remarkable.
[0011] For this reason, there has been a demand for a bio-
logical information detecting device which is able to detect
biological information for a comparatively long period of
time and is able to detect specific biological information, as
necessary.
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SUMMARY

[0012] An advantage of some aspects of the invention is to
provide a biological information detecting device which is
able to suppress power consumption and is able to specifically
detect biological information, and a biological information
detecting method.

[0013] A first aspect of the invention is directed to a bio-
logical information detecting device including a first detec-
tion unit detecting biological information of a user, an abnor-
mality determination unit determining whether or not an
abnormality occurs in the user on the basis of the biological
information detected by the first detection unit, and a fre-
quency change unit changing a detection frequency of the first
detection unit to a second frequency higher than a first fre-
quency when the occurrence of the abnormality is determined
by the abnormality determination unit.

[0014] The change in the detection frequency of the first
detection unit to the second frequency may be limited to a
time period long enough to acquire a change in the biological
information with respect to the occurring abnormality.
[0015] According to the firstaspect, when the occurrence of
the abnormality in the user is determined by the abnormality
determination unit on the basis of the biological information
detected by the first detection unit operated at the first fre-
quency, the frequency change unit changes the detection fre-
quency of the first detection unit to the second frequency
which is higher than the first frequency. According to this, the
biological information at the time that the abnormality occurs
is able to be accurately detected. At this time, when it is
determined that the abnormality occurs, the detection fre-
quency of the first detection unit is changed to the second
frequency, and thus it is possible to reduce power consump-
tion and to decrease the storage capacity of the biological
information, compared to a case where the biological infor-
mation is continuously detected at the second frequency from
the start of the detection of the biological information detect-
ing device. Accordingly, it is possible to specifically detect
the biological information while reducing power consump-
tion.

[0016] When the biological information detecting device is
a portable detecting device which is used by being mounted
on the user, according to the effect described above, it is
possible to extend the driving time of the biological informa-
tion detecting device, compared to a detecting device in
which the biological information is continuously detected at
the second frequency.

[0017] It is preferable that the biological information
detecting device according to the first aspect further includes
a body motion detection unit detecting body motion of the
user, and a body motion determination unit determining
whether or not predetermined body motion performed before
a timing at which the occurrence of the abnormality is deter-
mined by the abnormality determination unit in the past
occurs on the basis of a detection result of the body motion
detection unit, in which when the occurrence of the predeter-
mined body motion is determined by the body motion deter-
mination unit, the frequency change unit changes the detec-
tion frequency of the first detection unit to a frequency which
is higher than the first frequency and lower than the second
frequency.

[0018] When the abnormality easily occurs when the user is
awoken, body motion at the time that the user is awoken from
a resting state including sleeping is able to be exemplified as
the predetermined body motion, and when the abnormality
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easily occurs when the user is at rest, body motion at the time
that the user is at rest from an awake state is able to be
exemplified as the predetermined body motion.

[0019] According to the first aspect with this configuration,
when the occurrence of the predetermined body motion per-
formed before the timing at which the occurrence of the
abnormality is determined by the abnormality determination
unit is determined by the body motion determination unit on
the basis of the detection result of the body motion detection
unit, the detection frequency of the first detection unit is
changed to the frequency which is higher than the first fre-
quency and lower than the second frequency by the frequency
change unit. In this case, the detection frequency of the first
detection unit is changed to the frequency higher than the first
frequency according to the body motion in which the occur-
rence of the abnormality is predicted, and thus itis possible to
accurately determine whether or not the abnormality occurs
by the abnormality determination unit on the basis of the
detection result of the first detection unit operated at the
frequency described above. Accordingly, it is possible to reli-
ably perform specific detection with respect to the biological
information at the time that the abnormality occurs.

[0020] It is preferable that the biological information
detecting device according to the first aspect further includes
a counting unit counting a current time, and a time zone
determination unit determining whether or not the current
time counted by the counting unitenters a time zone including
a timing at which the occurrence of the abnormality is deter-
mined by the abnormality determination unit in the past, in
which when the time zone determination unit determines that
the current time counted by the counting unit enters the time
zone, the frequency change unit changes the detection fre-
quency of the first detection unit to a frequency which is
higher than the first frequency and lower than the second
frequency.

[0021] When it is determined that the abnormality occurs
while the user is awaken, a time zone (for example, a day time
zone) in which the user is awake is able to be exemplified as
the time zone, and when it is determined that the abnormality
occurs while the user is at rest, a time zone (for example, a
night time zone) in which the user is at rest is able to be
exemplified as the time zone.

[0022] According to the first aspect with this configuration,
when the entrance of the current time to the time zone includ-
ing the timing at which the occurrence of the abnormality is
determined by the abnormality determination unit in the past,
that is, the time zone in which the abnormality easily occurs
is determined by the time zone determination unit, the detec-
tion frequency of the first detection unit is changed to the
frequency which is higher than the first frequency and lower
than the second frequency. In this case, according to the time
zone in which the occurrence of the abnormality is predicted,
the detection frequency ofthe first detection unit is changed to
the frequency higher than the first frequency, and thus it is
possible to accurately determine whether or not the abnor-
mality occurs by the abnormality determination unit on the
basis of the detection result of the first detection unit operated
at the frequency described above. Accordingly, it is possible
to reliably perform specific detection with respect to the bio-
logical information at the time that the abnormality occurs.
[0023] When the biological information detecting device
includes each of the body motion determination unit and the
time zone determination unit, a change in the detection fre-
quency according to the determination result of the body
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motion determination unit and a change in the detection fre-
quency according to the determination result of the time zone
determination unit maybe independently performed, or may
be performed by being combined.

[0024] Inthelattercase, for example, when the current time
enters the time zone in which the abnormality easily occurs,
the detection frequency of the first detection unit is higher
than the first frequency, and when it is determined that the
predetermined body motion occurs, the detection frequency
may further increase in a range not exceeding the second
frequency. According to such a configuration, it is possible to
reliably perform specific detection with respect to the biologi-
cal information at the time that the abnormality occurs.
[0025] It is preferable that in the biological information
detecting device according to the first aspect, the biological
information detected by the first detection unit includes a
pulse wave of the user, and the abnormality is an abnormality
which is classified into an abnormal cardiac rhythm.

[0026] According to the first aspect with this configuration,
when the occurrence of the abnormality which is classified as
abnormal cardiac rhythm is determined by the abnormality
determination unit, the detection frequency of the first detec-
tion unit which detects the biological information including
the pulse wave is increased from the first frequency to the
second frequency. In this case, it is possible to specifically
detect the biological information including the pulse wave at
the time that the occurrence of the abnormality is determined.
Accordingly, it is possible to specifically examine the state of
the abnormal cardiac rhythm by analyzing the biological
information.

[0027] It is preferable that in the biological information
detecting device according to the first aspect, the abnormality
determination unit determines whether or not the abnormality
occurs on the basis of a change in a variation coefficient of a
pulse wave interval based on the pulse wave detected by the
first detection unit.

[0028] Here, when auricular fibrillation which is classified
as abnormal cardiac rhythm occurs, the variation coefficient
of the pulse wave interval obtained by analyzing the detected
pulse wave is considerably changed compared to a normal
case.

[0029] For this reason, the abnormality determination unit
performs determination on the basis of the variation coeffi-
cient, and thus it is possible to accurately determine whether
or not the auricular fibrillation as the abnormality occurs in
the user.

[0030] Tt is preferable that in the biological information
detecting device according to the first aspect, at least when a
state in which a pulse wave interval based on the pulse wave
detected by the first detection unit is shorter than a predetet-
mined first threshold value is continued or when a state in
which the pulse wave interval is longer than a second thresh-
old value greater than the first threshold value is continued,
the abnormality determination unit determines that the abnor-
mality occurs.

[0031] Here, a tachycardia which is classified as abnormal
cardiac rhythm is a phenomenon in which a pulse rate (a pulse
rate per unit time) increases extremely compared to a normal
case, and similarly, abradycardia which is classified as abnor-
mal cardiac rhythm is a phenomenon in which the pulse rate
decreases extremely compared to a normal case. On the other
hand, a comparatively short pulse wave interval indicates that
the pulse rate is comparatively high, and a comparatively long
pulse wave interval indicates that the pulse rate is compara-
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tively low. That is, in a state where the tachycardia occurs, the
pulse wave interval is short, and in a state where the brady-
cardia occurs, the pulse wave interval is long.

[0032] For this reason, the abnormality determination unit
determines whether a state where the pulse wave interval is
shorter than the first threshold value which is an index of the
tachycardia is continued or a state where the pulse wave
interval is longer than the second threshold value which is
greater than the first threshold value and is an index of the
bradycardia is continued, and thus it is possible to determine
whether or not at least one of the tachycardia and the brady-
cardia occurs. That is, when the state where the pulse wave
interval is shorter than the first threshold value is continued, it
1s possible to determine that the tachycardia as the abnormal-
ity occurs, and when the state where the pulse wave interval is
longer than the second threshold value is continued, it is
possible to determine that the bradycardia as the abnormality
occurs. Accordingly, it is possible to accurately determine
whether or not at least one of the tachycardia and the brady-
cardia occurs in the user.

[0033] It is preferable that in the biological information
detecting device according to the first aspect, when a wave-
form of the pulse wave detected by the first detection unit is
approximately coincident with a predetermined waveform,
the abnormality determination unit determines that the abnor-
mality occurs.

[0034] Furthermore, the waveform of a pulse wave at the
time that premature contraction occurs or the waveform of a
pulse wave at the time that the auricular fibrillation occurs is
able to be exemplified as the predetermined waveform.
[0035] Here, the premature contraction which is classified
as abnormal cardiac rhythm is a phenomenon in which a heart
slowly contracts, deviating from an original period. When this
premature contraction or the auricular fibrillation described
above occurs, the pulse wave shows a unique waveform.
[0036] For this reason, the abnormality determination unit
determines whether or not the waveform of the pulse wave to
be detected is approximately coincident with the predeter-
mined waveform such as the waveform at the time that the
premature contraction occurs or the waveform at the time that
the auricular fibrillation occurs, and thus it is possible to
accurately determine whether or not the premature contrac-
tion or the auricular fibrillation occurs.

[0037] 1t is preferable that the biological information
detecting device according to the first aspect further includes
a frequency setting unit setting the first frequency according
to the type of the abnormality.

[0038] Here, in a case where the occurrence of the abnor-
mality is determined on the basis of the pulse wave interval
and a case where the occurrence of the abnormality is deter-
mined on the basis of the waveform of the pulse wave, the
detection accuracy of the pulse wave is higher in the latter
case than in the former case.

[0039] On the other hand, the frequency setting unit sets the
first frequency which is the normal detection frequency of the
first detection unit according to the type of the abnormality
determined by the abnormality determination unit, and thus
even when the occurrence of the abnormality is determined
on the basis of the waveform of the pulse wave, it is possible
to suitably determine the occurrence of the abnormality.
[0040] It is preferable that the biological information
detecting device according to the first aspect further includes
a second detection unit detecting biological information
which s different from the biological information detected by
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the first detection unit, and a detection control unit starting the
detection by the second detection unit when the occurrence of
the abnormality in the user is determined by the abnormality
determination unit.

[0041] When the first detection unit detects the pulse wave,
an electrocardiograph, a body temperature, and the like are
exemplified as the biological information different from the
biological information detected by the first detection unit.
[0042] According to the first aspect with this configuration,
when it is determined that the abnormality occurs, the detec-
tion control unit allows the second detection unit to start
detection of the other biological information. In this case, a
plurality of types of biological information is able to be
detected from the time that the abnormality occurs. Accord-
ingly, it is possible to more specifically analyze the status of
the abnormality.

[0043] A second aspect of the invention is directed to a
biological information detecting method performed using a
biological information detecting device which detects bio-
logical information of a user, the method including: detecting
the biological information; determining whether or not an
abnormality occurs in the user on the basis of the detected
biological information; and increasing a detection frequency
of the biological information when it is determined that the
abnormality occurs.

[0044] By performing the biological information detecting
method according to the second aspect using the biological
information detecting device, it is possible to obtain the same
effects as that of the biological information detecting device
according to the first aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] Theinvention will be described with reference to the
accompanying drawings, wherein like numbers reference like
elements.

[0046] FIG. 1 is a block diagram illustrating a biological
information detection system according to a first embodiment
of the invention.

[0047] FIG. 2isablock diagram illustrating a configuration
of a control unit of the first embodiment.

[0048] FIG. 3 is a diagram illustrating an example of a
variation coefficient waveform signal of the first embodi-
ment.

[0049] FIG. 4is adiagramillustrating an example of a pulse
wave signal at the time that premature contraction occurs of
the first embodiment.

[0050] FIG. 5 is a diagram illustrating an example of a RR
waveform signal of the first embodiment.

[0051] FIG. 6is a diagram illustrating an example of theRR
waveform signal of the first embodiment.

[0052] FIG. 7is a flowchart illustrating biological informa-
tion detection processing of the first embodiment.

[0053] FIG. 8isablock diagram illustrating a configuration
of a control unit of a biological information detecting device
configuring a biological information detection system
according to a second embodiment of the invention.

[0054] FIG. 9 is a flowchart illustrating frequency change
processing of the second embodiment.

[0055] FIG. 10 is a block diagram illustrating a configura-
tion of a control unit of a biological information detecting
device configuring a biological information detection system
according to a third embodiment of the invention.

[0056] FIG. 11 is a flowchart illustrating frequency change
processing of the third embodiment.
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DESCRIPTION OF EXEMPLARY
EMBODIMENTS

First Embodiment

[0057] Hereinafter, afirst embodiment of the invention will
be described with reference to the drawings.

Configuration of Biological Information Detection
System

[0058] FIG.1isablockdiagram illustrating a configuration
of a biological information detection system 1 according to
this embodiment.

[0059] As illustrated in FIG. 1, the biological information
detection system 1 according to this embodiment includes a
biological information detecting device (hereinafter, referred
to as a detecting device) 2A and an information processing
device 9. Inthe biological information detection system 1, the
detecting device 2A constantly detects biological information
and body motion information of a user at a predetermined
detection frequency, and detects the biological information at
a frequency higher than the predetermined detection fre-
quency when an abnormality (specifically, an abnormality
which is classified as an abnormal cardiac rhythm) relevant to
the detected biological information occurs.

[0060] Among them, the information processing device 9 is
connected to the detecting device 2A, accesses a storage unit
25 retained in the detecting device 2A, and acquires and
analyzes biological information and operation information
stored in the storage unit 25. As the information processing
device 9, a Personal Computer (PC) which is able to execute
an analysis program of the biological information is able to be
exemplified.

Configuration of Biological Information Detecting
Device

[0061] Hereinafter, the configuration and the operation of
the detecting device 2A will be mainly described.

[0062] Thedetectingdevice 2A detects the biological infor-
mation and the body motion information of the user by being
mounted on the user, and in this embodiment, detects a pulse
wave and an electrocardiograph as the biological informa-
tion. In addition, the detecting device 2A according to this
embodiment detects the body motion of the user. As illus-
tratedin FIG. 1, the detecting device 2A includes an operation
unit 21, a detection unit 22, a notification unit 23, a commu-
nication unit 24, a storage unit 25, and a control unit 26 A
which are connected to each other through a bus line BL, and
a battery BT which supplies power to these units.

Configuration of Battery and Operation Unit

[0063] In this embodiment, the battery BT is configured of
a secondary battery, and is charged by a charging section (not
illustrated) using power supplied from the outside.

[0064] The operation unit 21 includes a plurality of buttons
which is disposed on a case configuring the outer package of
the detecting device 2A by being exposed, and outputs an
operation signal according to the input (pressed) button to the
control unit 26A. Furthermore, the configuration of the opera-
tion unit 21 is not limited to the configuration including the
button, and may be a configuration including other operation
sections such as a touch panel instead of the button or in
addition to the button. Further, the operation unit 21 has a
configuration which includes an acceleration sensor detecting
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an acceleration applied to the detecting device 24, detects a
tap operation of the user on the basis of the detected accel-
eration, and outputs an operation signal according to the tap
operation.

Configuration of Detection Unit

[0065] The detection unit 22 detects the biological infor-
mation and the body motion information of the user under the
control of the control unit 26 A, and outputs a detection result
thereof to the controlunit 26 A. The detection unit 22 includes
a pulse wave detection unit 221, a body motion detection unit
222, an electrocardiograph detection unit 223, and a tempera-
ture detection unit 224.

[0066] The pulse wave detection unit 221 corresponds to a
first detection unit according to the invention, and detects the
pulse wave of the user on which the detecting device 2A is
mounted. The pulse wave detection unit 221, for example,
includes a photoelectric sensor provided with a light emitting
element such as a Light Emitting Diode (LED), and a light
receiving element such as a photodiode.

[0067] The photoelectric sensor detects the pulse wave by
emitting light from the light emitting element towards a bio-
logical body and by detecting a change in light intensity at the
time that the light receiving element receives the light incom-
ing through a blood vessel of the biological body. That is, the
light emitted to the biological body is partially absorbed in the
blood vessel, the absorptivity in the blood vessel is changed
due to an influence of a beat, and thus the light intensity
reaching the light receiving element is changed. Then, the
control unit 26 A described later analyzes a time change (that
is, a pulse wave signal) of the light intensity which is detected
and output by the light receiving element, and thus, for
example, it is possible to acquire a pulse rate (a pulse rate per
unit time).

[0068] The detection frequency (a sampling rate) of the
pulse wave of the photoelectric sensor is set to a normal
frequency (a first frequency), for example, 16 Hz in a normal
case. However, when specific detection is performed with
respect to the pulse wave signal, the detection frequency is
changed to a frequency for specific detection (a second fre-
quency), for example, 64 Hz, which is higher than the normal
frequency by the control unit 26A. In addition, the normal
frequency is also able to be changed by the control unit 26A.
[0069] Thebody motion detection unit 222 detects the body
motion information of the user. The body motion detection
unit 222 includes the photoelectric sensor for measuring the
body motion, and the acceleration sensor.

[0070] Among them, the output waveform (a body motion
component) of the photoelectric sensor decreases from the
output waveform (the pulse wave signal) of the photoelectric
sensor for measuring the pulse wave, and thus the detection
accuracy of the pulse wave signal is improved.

[0071] The acceleration sensor detects an acceleration
value according to the operation of the user on which the
detecting device 2A is mounted, and outputs an acceleration
signal (a body motion signal) indicating the detected accel-
eration value to the control unit 26A. As the acceleration
sensor, a 3-axis sensor which detects the acceleration value on
each of an X axis, a Y axis, and a Z axis is able to be
exemplified. Furthermore, the acceleration signal which is
the detection result of the acceleration sensor is able to be
used in processing of reducing noise due to the body motion
superimposed on the pulse wave signal detected by the pulse
wave detection unit 221.
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[0072] The electrocardiograph detection unit 223 and the
temperature detection unit 224 correspond to a second detec-
tion unit according to the invention.

[0073] Among them, the electrocardiograph detection unit
223 includes an electrocardiographic sensor which detects
the electrocardiograph of the user, and outputs the detection
result (an electrocardiographic signal) of the electrocardio-
graphic sensor to the control unit 26A.

[0074] In addition, the temperature detection unit 224
includes a temperature sensor which detects the body tem-
perature of the user, and outputs the detection result of the
temperature sensor to the control unit 26 A.

Configuration of Notification Unit

[0075] The notification unit 23 notifies the user of various
information items under the control of the control unit 26A.
[0076] The notification unit 23 includes a display unit 231,
a sound output unit 232, and a vibration unit 233.

[0077] Thedisplayunit231 is configured of various display
panels such as a liquid crystal or a plurality of LEDs, and
displays the content according to notification information
input from the control unit 26A. For example, when the
detection frequency is changed in order to perform the spe-
cific detection with respect to the biological information such
as the pulse wave in detection processing described later, the
display unit 231 displays this change, and when the electro-
cardiograph and the temperature are detected by the electro-
cardiograph detection unit 223 and the temperature detection
unit 224, the display unit 231 displays the detection. Then, the
display unit 231 displays the detection result of the detection
unit 22.

[0078] The sound output unit 232 includes a sound output
section such as a speaker, and outputs sound according to
sound information input from the control unit 26A.

[0079] The vibration unit 233 includes a motor which is
controlled by the control unit 26 A, and notifies the state of the
detecting device 2A using a vibration generated by driving
the motor.

Configuration of Communication Unit

[0080] The communication unit 24 includes a communica-
tion module which is able to communicate with an external
device such as the information processing device 9. The com-
munication unit 24, for example, transmits the information
stored in the storage unit 25 to the external device according
to a request signal received from the external device. Further-
more, in this embodiment, the communication unit 24 com-
municates with the external device in a wireless manner, and
may communicate with the external device through a relay
device such as a cradle, or may communicate with the exter-
nal device through a cable when the detecting device 2A is
connected to the external device through the cable.

Configuration of Storage Unit

[0081] Thestorageunit251sconfigured of a storage section
such as a flash memory, and includes an operation informa-
tion region 251, a detection information region 252, and a
specific information region 253.

[0082] The operation information region 251 stores the
operation information necessary for operating the detecting
device 2A such as various programs and data items. As the
operation information, the operation information region 251
stores a control program for controlling the operation of the
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detecting device 2A, or a biological information detection
program for performing the detection processing described
later. In addition, as the operation information, the operation
information region 251 stores the detection frequency which
is able to be set with respect to the detection unit 22 (in
particular, the pulse wave detection unit 221).

[0083] The detection information region 252 stores various
information items detected by the detection unit 22.

[0084] The specific information region 253 stores specific
biological information detected by the detection processing
described later. The specific information region 253 is set in
the storage unit 25 separately from the operation information
region 251 and the detection information region 252, and thus
when the external device (for example, the information pro-
cessing device 9) which is able to perform the communication
through the communication unit 24 accesses the storage unit
25, information stored in the specific information region 253
is easily extracted.

Configuration of Control Unit

[0085] FIG. 2isa block diagram illustrating the configura-
tion of the control unit 26A.

[0086] The control unit 26A includes a control circuit, and
controls the operation of the detecting device 2A. The control
unit 26A, for example, stores the various information items
detected by the detection unit 22 in the storage unit 25, ana-
lyzes the pulse wave detected by the pulse wave detection unit
221, and detects the specific biological information by chang-
ing the detection frequency of the pulse wave or the like when
it is determined that there is an abnormality in the user. As
illustrated in FIG. 2, the control unit 26 A includes a detection
control unit 261, a notification control unit 262, a communi-
cation control unit 263, a counting unit 264, an information
acquisition unit 265, an analysis unit 266, an abnormality
determination unit 267, a storage destination setting unit 268,
a frequency change unit 269, an elapsed time determination
unit 270, and a frequency setting unit 271, as a function unit
which is realized by performing each of the control program
and the biological information detection program by the con-
trol circuit.

[0087] The detection control unit 261 controls the opera-
tion of the detection unit 22. Specifically, the detection con-
trolunit 261 allows the pulse wave detection unit 221 to detect
the pulse wave of the user by at a set detection frequency, and
allows the body motion detection unit 222 to detect the accel-
eration value (the body motion information) at a predeter-
mined detection frequency according to the body motion of
the user. In addition, when the occurrence of the abnormality
is determined by the abnormality determination unit 267
described later, the detection control unit 261 allows the pulse
wave detection unit 221 to detect the pulse wave at the detec-
tion frequency which is changed by the frequency change unit
269 in a predetermined time period, and allows the electro-
cardiograph detection unit 223 and the temperature detection
unit 224 to detect the electrocardiograph and the body tem-
perature of the user in the predetermined time period. Fur-
thermore, in this embodiment, the pulse wave detection unit
221 and the body motion detection unit 222 are constantly
operated by the detection control unit 261. In addition, the
predetermined time period is set to a time including a time
period from when the abnormal cardiac rhythm occurs to
when the symptomatic state of the abnormal cardiac rhythm
subsides, and in this embodiment, is set to 3 minutes as an
example.
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[0088] The notification control unit 262 controls the opera-
tion of the notification unit 23. For example, the notification
control unit 262 outputs the notification information includ-
ing display or sound which indicates the operation state of the
detecting device 2A, the detection result of the detection unit
22, the changed detection frequency of the pulse wave detec-
tion unit 221, and the like to the notification unit 23, and
notifies the notification unit of the notification information. In
addition, the notification control unit 262, as necessary, drives
the motor of the vibration unit 233, and notifies that, for
example, the predetermined time period has elapsed by the
vibration unit 233.

[0089] The communication control unit 263 controls the
operation of the communication unit 24 which communicates
with the information processing device 9.

[0090] The counting unit 264 counts current date and time.
[0091] The information acquisition unit 265 performs A/D
conversion and amplification with respect to the signal
detected by the detection unit 22 which is operated under the
control of the detection control unit 261, and acquires detec-
tion information including the biological information and the
body motion information. Then, the information acquisition
unit 265 stores the acquired detection information in the
detection information region 252 along with the date and time
at which the detection information is detected. In addition,
when the occurrence of the abnormality is determined by the
abnormality determination unit 267, the information acquisi-
tion unit 265 stores the acquired detection information in the
specific information region 253 in addition to the detection
information region 252.

[0092] Theanalysis unit 266 analyzes the pulse wave signal
which is detected by the pulse wave detection unit 221 and
acquired by the information acquisition unit 265. Specifi-
cally, the analysis unit 266 performs frequency analysis of a
predetermined frequency region (for example, a frequency
region of 0.25 Hz 10 0.5 Hz) of Fast Fourier Transform (FFT)
with respect to the acquired pulse wave signal, and calculates
a frequency spectrum. Then, the analysis unit 266 generates
an RR waveform signal indicating a time change in an RR
interval (a time difference between an R wave which is the
most acute peak included in the pulse wave signal and an R
wave one before the most acute peak) for each frame on the
basis of the calculated frequency spectrum. Further, the
analysis unit 266 calculates a cardiac beat variation coeffi-
cient CVRR in the RR interval, and generates a variation
coefficient waveform signal indicating a time change in the
cardiac beat variation coefficient CVRR. In addition, the
analysis unit 266 counts the number of cardiac beats per unit
time on the basis of the acquired pulse wave signal.

[0093] The abnormality determination unit 267 determines
whether or not the abnormality classified as abnormal cardiac
rhythm occurs in the user on the basis of the analysis result of
the analysis unit 266. As the abnormality, in this embodiment,
it is determined that any one of auricular fibrillation, prema-
ture contraction, a tachycardia, and a bradycardia occurs.
[0094] FIG. 3 is a diagram illustrating an example of the
variation coefficient waveform signal including a signal at the
time that the auricular fibrillation occurs.

[0095] Here, theauricular fibrillation is one ofthe abnormal
cardiac rhythms, and indicates a state where the beating rate
of an atrium is greater than or equal to 300 times in 1 minute,
aheart beats fast and irregularly, and blood stays in the heart.
When the auricular fibrillation occurs, the amplitude of the
RR waveform signal increases, and as illustrated in a time
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period T1 of FIG. 3, the cardiac beat variation coefficient
CVRR is considerably changed. For this reason, on the basis
of this, the abnormality determination unit 267 is able to
determine whether or not the auricular fibrillation occurs.

[0096] However, the abnormality determination unit 267 is
not limited thereto, and the abnormality determination unit
267 may determine whether or not the auricular fibrillation
occurs using other methods. For example, the abnormality
determination unit 267 may match the waveform of the pulse
wave signal at the time that the auricular fibrillation occurs in
the past with the waveform of the pulse wave signal acquired
by the information acquisition unit 265, and when it is deter-
mined that the waveforms are approximately identical to each
other, the abnormality determination unit 267 may determine
that the auricular fibrillation occurs.

[0097] FIG. 4 is a diagram illustrating an example of the
pulse wave signal at the time that the premature contraction
occurs.

[0098] The premature contraction is one of the abnormal
cardiac rhythms, and indicates a state where the heart con-
tracts fast, deviating from an original period due to abnormal
stimulation. When the premature contraction occurs, as illus-
trated by an arrow A in FIG. 4, a waveform different from the
waveform of the normal sinus rhythm (a waveform indicated
by an arrow B) is included in the pulse wave signal. For this
reason, the abnormality determination unit 267 matches the
waveform at the time that the premature contraction occurs
with the waveform of the acquired pulse wave signal, and
when it is determined that the waveforms are approximately
identical to each other, the abnormality determination unit
267 determines that the premature contraction occurs. Fur-
thermore, the waveform at the time that the premature con-
traction occurs may be an average waveform, or may be the
waveform of the premature contraction which occurred in the
user in the past.

[0099] FIG. 5is adiagramillustrating an example of theRR
waveform signal including a signal at the time that the tachy-
cardia occurs. In addition, FIG. 6 is a diagram illustrating an
example of the RR waveform signal including a signal at the
time that the bradycardia occurs.

[0100] The tachycardia indicates a state where a pulse
becomes abnormally faster, and the bradycardia indicates a
state where the pulse becomes abnormally slower. For
example, when the pulse of an average adult of which the
number of cardiac beats in a resting state is 60 bpm to 70 bpm
is greater than 100 bpm, the tachycardia is assumed, and when
the pulse is less than or equal to 50 bpm, the bradycardia is
assumed.

[0101] Among them, when the tachycardia occurs, as illus-
trated in a time period T2 of FIG. 5, a state where the RR
interval is shorter than that of a normal case is continued, and
when the bradycardia occurs, as illustrated in a time period T3
of FIG. 6, a state where the RR interval is longer than that of
the normal case is continued. For this reason, the abnormality
determination unit 267 determines that the tachycardia occurs
when a state where the RR interval is greater than a threshold
value of the tachycardia set according to the user is continued
for a predetermined period of time, and determines that the
bradycardia occurs when a state where the RR interval is less
than a threshold value (a threshold value lower than the
threshold value of the tachycardia) of the bradycardia set
according to the user is continued for a predetermined period
of time.
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[0102] When the abnormality determination unit 267 deter-
mines that the abnormality occurs, the storage destination
setting unit 268 sets the detection information region 252 and
the specific information region 253 as a storage destination of
the detection information of the detection unit 22 during the
predetermined time period which is set in advance. That is,
the detection information is stored in the detection informa-
tion region 252 by the information acquisition unit 265 as
described above when it is not determined that the abnormal-
ity occurs, and is stored in not only the detection information
region 252 but also the specific information region 253 when
it is determined that the abnormality occurs.

[0103] When the abnormality determination unit 267 deter-
mines that the abnormality occurs, the frequency change unit
269 changes the detection frequency of the pulse wave detec-
tion unit 221 to the frequency for specific detection which is
higher than the normal frequency during the predetermined
time period. In this embodiment, the frequency change unit
269, as described above, changes the normal frequency which
is 16 Hz to the frequency for specific detection which is set to
64 Hz during the predetermined time period from a time point
when it is determined that the abnormality occurs. Accord-
ingly, the specific pulse wave signal is detected by the pulse
wave detection unit 221. In addition, the electrocardiograph
detection unit 223 and the temperature detection unit 224
detect the electrocardiograph and the body temperature dur-
ing the predetermined time period according to the determi-
nation of the abnormality determination unit 267 that the
abnormality occurs under the control of the detection control
unit 261.

[0104] The elapsed time determination unit 270 determines
whether or not the predetermined time period has elapsed
after the abnormality determination unit 267 determines that
the abnormality occurs. When the elapsed time determination
unit 270 determines that the predetermined time period has
elapsed, the frequency change unit 269 returns the detection
frequency of the pulse wave detection unit 221 to the fre-
quency before being changed (that is, the normal frequency),
and the detection control unit 261 stops the detection of the
electrocardiograph detection unit 223 and the temperature
detection unit 224. Further, the storage destination setting
unit 268 sets the detection information region 252 as the
storage destination of the detection information of the detec-
tion unit 22 (in this case, the pulse wave signal and the
acceleration signal), and awakens the specific information
region 253.

[0105] The frequency setting unit 271 sets the detection
frequency of the pulse wave detection unit 221 in a range not
exceeding the frequency for specific detection according to
the input operation of the user with respect to the operation
unit 21. For example, the determination of the occurrence of
the premature contraction is performed by determining
whether or not the waveform at the time that the premature
contraction occurs is approximately coincident with the
waveform of the acquired pulse wave signal. For this reason,
when it is necessary to more accurately determine the occur-
rence of the premature contraction, the frequency setting unit
271, for example, increases the normal frequency to be 32 Hz
according to the operation signal input from the operation
unit 21 by the input operation of the user.

Biological Information Detection Processing

[0106] FIG.71is a flowchart illustrating the biological infor-
mation detection processing performed by the detecting
device 2A.
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[0107] The control unit 26A performs the following bio-
logical information detection processing according to the
detection program stored in the operation information region
251 of the storage unit 25. The biological information detec-
tion processing is processing in which the detection fre-
quency of the pulse wave detection unit 221 is changed
according to whether or not the abnormality occurs in the
user, and when the abnormality occurs, the detection fre-
quency increases, and the pulse wave which is the biological
information is specifically detected and recorded.

[0108] In the biological information detection processing,
as illustrated in FIG. 7, first, the detection control unit 261
allows the pulse wave detection unit 221 and the body motion
detection unit 222 to detect the pulse wave and the accelera-
tion (Step SA01). In this case, the detection frequency of the
pulse wave detection unit 221 is the normal frequency.
[0109] In addition, the information acquisition unit 2635
sequentially acquires the detection result of each of the detec-
tion units 221 and 222, and stores the detection result in the
detection information region 252 of the storage unit (Step
SA02).

[0110] Then, the analysis unit 266 analyzes the pulse wave
signal among the acquired detection results as described
above (Step SA03).

[0111] After that, the abnormality determination unit 267
determines whether or not the abnormality (at least any one of
the auricular fibrillation, the premature contraction, the
tachycardia, and the bradycardia) which is classified as
abnormal cardiac rhythm occurs in the user on the basis of at
least any one of the RR interval which is the analysis result of
the analysis unit 266, the RR waveform signal, the variation
coeflicient waveform signal of the cardiac beat variation coef-
ficient CVRR, and the waveform of the acquired pulse wave
signal (Step SA04).

[0112] When it is determined that the abnormality does not
occur in the determination processing of Step SA04, the
biological information detection processing returns to Step
SA02, and continuously stores the pulse wave signal and the
acceleration signal which are continuously detected in the
detection information region 252.

[0113] Incontrast, when it is determined that the abnormal-
ity occurs in the determination processing of Step SA04, the
storage destination setting unit 268 adds the specific informa-
tion region 253 to the storage destination of the detection
result of the detection unit 22, and sets the storage destination
of the detection result (Step SA05). That is, according to Step
SA05, the storage destination of the detection result is the
detection information region 252 and the specific information
region 253.

[0114] In addition, the frequency change unit 269 changes
the detection frequency of the pulse wave of the pulse wave
detection unit 221 to the frequency for specific detection from
the normal frequency (Step SA06).

[0115] Further, the detection control unit 261 allows the
electrocardiograph detection unit 223 and the temperature
detection unit 224 to start the detection of the electrocardio-
graph and the body temperature of the user (Step SA07).
[0116] Furthermore, the sequence of Steps SA05to SA07 is
not limited to the sequence described above, any one of Steps
SA05 to SA07 may be processed first, or all of Steps may be
processed at the same time.

[0117] After Steps SA05 to SA07, the information acqui-
sition unit 265 stores the pulse wave signal, the acceleration
signal, the electrocardiograph, and the body temperature
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which are detected by each of the detection units 221 to 224
in the specific information region 253 along with the detec-
tion date and time, and stores the pulse wave signal and the
acceleration signal in the detection information region 252
(Step SA08). That is, the pulse wave signal and the accelera-
tion signal are stored in the detection information region 252
as with the normal case, and the pulse wave signal and the
acceleration signal, and the electrocardiograph and the body
temperature which are newly started to be detected are stored
in the specific information region 253.

[0118] Then, the elapsed time determination unit 270 deter-
mines whether or not the elapsed time after it is determined
that the abnormality occurs in the determination processing
of Step SA04 exceeds the predetermined time period (Step
SA09).

[0119] Inthedetermination processing of Step SA09, when
it is determined that the elapsed time does not exceed the
predetermined time period, the biological information detec-
tion processing returns to Step SA08, and continuously stores
the various information items which are continuously
detected by each of the detection units 221 to 224 in the
storage unit 25.

[0120] In contrast, in the determination processing of Step
SA09. when it is determined that the elapsed time exceeds the
predetermined time period, the detection control unit 261
allows the electrocardiograph detection unit 223 and the tem-
perature detection unit 224 to stop the detection of the elec-
trocardiograph and the body temperature (Step SA10).
[0121] In addition, the frequency change unit 269 changes
the detection frequency of the pulse wave detection unit 221
to the normal frequency from the frequency for specific detec-
tion (Step SA11). That is, the detection frequency of the pulse
wave detection unit 221 returns to the normal frequency.
[0122] Further, the storage destination setting unit 268 sets
the detection information region 252 as the storage destina-
tion of the detection result of the detection unit 22, and awak-
ens the specific information region 253 (Step SA12).

[0123] Then, after Step SA12, the biological information
detection processing returns to Step SA02, and thus the infor-
mation to be detected is only the acceleration according to the
pulse wave and the body motion of the user, and the informa-
tion is stored only in the detection information region 252.
Furthermore, as described above, the sequence of Steps SA10
to SA12 is not limited to the sequence described above, any
one of Steps SA10 to SA12 may be processed first, or all of
Steps may be processed at the same time.

Effect of First Embodiment

[0124] According to the biological information detection
system 1 according to this embodiment described above, the
following effects are obtained.

[0125] When the occurrence of the abnormality in the user
is determined by the abnormality determination unit 267 on
the basis of the biological information detected by the pulse
wave detection unit 221 operated at the first frequency, the
frequency change unit 269 changes the detection frequency of
the pulse wave detection unit 221 to the frequency for specific
detection higher than the normal frequency in the predeter-
mined time period. According to this, it is possible to accu-
rately detect the biological information at the time that the
abnormality occurs, it is possible to reduce power consump-
tion compared to a case where the pulse wave is continuously
detected at the frequency for specific detection from the start
of the detection of the detecting device 2A, and it is possible
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to decrease the storage capacity of the pulse wave. Further,
after the predetermined time period has elapsed, the detection
frequency of the pulse wave detection unit 221 is changed to
the normal frequency lower than the frequency for specific
detection, and thus itis possible to reduce power consumption
compared to a case in which the pulse wave is continuously
detected at the frequency for specific detection, and it is
possible to decrease the storage capacity of the pulse wave.
Accordingly, it is possible to specifically detect the pulse
wave which is the biological information while reducing the
power consumption.

[0126] Furthermore, the detecting device 2A is a portable
detecting device which is used by being mounted on the user,
and thus according to the effects described above, it is pos-
sible to extend the driving time of the detecting device 2A
compared to a detecting device in which a pulse wave is
continuously detected at the frequency for specific detection.
For this reason, it is possible to continuously detect the bio-
logical information for a comparatively long period of time
while mounting the detecting device 2A. Further, by control-
ling the detection frequency as necessary, it is possible to
detect the specific biological information.

[0127] Here, the driving time of the detecting device 2A
obtained as a time period during which the detecting device
2A is able to continuously detect the biological information is
preferably greater than or equal to 4 hours and less than or
equal to 24 hours, is more preferably greater than or equal to
1 day and less than or equal to 3 days, and is even more
preferably 1 week. When the driving time (a measurement
time period) is greater than or equal to 4 hours and less than or
equal to 24 hours, the user is able to detect the occurrence of
the abnormality in a movement of a time zone or daily life to
be paid attention to on the basis of the note received from a
medical agency or the like. When the driving time is greater
than or equal to 1 day and less than or equal to 3 days, it is
possible to grasp a relationship between the daily life rhythm
of the user and the occurrence of the abnormality. Further,
when the driving time is 1 week, it is possible to grasp a
relationship between the lifestyle of the user and the occur-
rence of the abnormality.

[0128] When the occurrence of the abnormality which is
classified as abnormal cardiac rhythm is determined by the
abnormality determination unit 267, the detection frequency
of the pulse wave detection unit 221 detecting the pulse wave
increases to the frequency for specific detection from the
normal frequency in the predetermined time period. Accord-
ing to this, it is possible to specifically detect the pulse wave
at the time that the occurrence of the abnormality is deter-
mined. Accordingly, it is possible to specifically examine the
state of the abnormal cardiac rhythm by analyzing the
detected pulse wave.

[0129] When the auricular fibrillation which is classified as
abnormal cardiac rhythm occurs, the variation coefficient of
the pulse interval is considerably changed compared to a
normal case. For this reason, the abnormality determination
unit 267 performs the determination on the basis of the varia-
tion coefficient, and thus it is possible to accurately determine
whether or not the auricular fibrillation occurs in the user.
[0130] Theabnormality determination unit 267 determines
whether or not a state where the pulse interval based on the
detected pulse wave is shorter than the threshold value which
is the index of the tachycardia is continued for a predeter-
mined period of time and whether or not a state where the
pulse is greater than the threshold value which is the index of
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the tachycardia and is longer than the threshold value which is
the index of the bradycardia is continued for a predetermined
period of time, and thus it is possible to determine whether or
not the tachycardia and the bradycardia occur. That is, when
the state where the pulse interval is shorter than the threshold
value of the tachycardia is continued for a predetermined
period of time, it is possible to determine that the tachycardia
occurs, and when the state where the pulse interval is longer
than the threshold value of the bradycardia is continued for a
predetermined period of time, it is possible to determine that
the bradycardia occurs. Accordingly, it is possible to accu-
rately determine whether or not the tachycardia and the
bradycardia occur in the user.

[0131] The abnormality determination unit 267 determines
whether or not the waveform of the detected pulse wave is
approximately coincident with a predetermined waveform
such as the waveform at the time that the premature contrac-
tion occurs or the waveform at the time that the auricular
fibrillation occurs. According to this, the abnormality deter-
mination unit 267 is able to accurately determine whether or
not the premature contraction or the auricular fibrillation
occurs in the user.

[0132] Here, in a case where the occurrence of the abnor-
mality is determined on the basis of the pulse interval and in
a case where the occurrence of the abnormality is determined
on the basis of the waveform of the pulse wave, the detection
accuracy of the pulse wave, in other words, the sampling
frequency of the pulse wave is higher in the latter case than in
the former case. Then, the occurrence of the premature con-
traction is determined by whether or not the waveform of the
detected pulse wave signal is approximately coincident with
the waveform of the pulse wave signal at the time that the
premature contraction occurs.

[0133] On the other hand, the frequency setting unit 271 is
able to set the normal frequency of the pulse wave detection
unit 221 according to the type of the abnormality which is
determined by the abnormality determination unit 267, and
thus even the occurrence of the abnormality is determined on
the basis of the waveform of the pulse wave signal, it is
possible to suitably determine the occurrence of the abnor-
mality. For this reason, for example, the type of the abnor-
mality to be monitored is specified on the basis of a clinical
examination result in the medical agency, and the frequency
setting unit 271 may set the normal frequency of the pulse
wave detection unit 221 on the basis of the type of the speci-
fied abnormality. In this case, the user may operate the opera-
tion unit 21 and input the numerical value of the normal
frequency, and the frequency setting unit 271 may set the
normal frequency described above to the frequency of the
input numerical value. Alternatively, the user may select the
type of the abnormality to be detected, and the frequency
setting unit 271 may set the normal frequency described
above to the frequency corresponding to the type of the
selected abnormality.

[0134] When the occurrence of the abnormality is deter-
mined by the abnormality determination unit 267, the detec-
tion control unit 261 allows the electrocardiograph detection
unit 223 to detect the electrocardiographic waveform and the
temperature detection unit 224 to detect the body tempera-
ture. According to this, it is possible to detect a plurality of
types of biological information from the time that the abnor-
mality occurs. Accordingly, it is possible to specifically ana-
lyze the status of the abnormality.
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Second Embodiment

[0135] Next, a second embodiment of the invention will be
described.
[0136] A biological information detection system accord-

ing to this embodiment has the same configuration as that of
the biological information detection system 1 described
above. However, the biological information detection system
is different from the biological information detection system
1 described above in that when a predetermined body motion
in which the occurrence of the abnormality is predicted is
performed. the detection frequency of the pulse wave detec-
tion unit 221 is higher than the normal frequency, and when
the abnormality occurs, the detection frequency becomes
higher. Furthermore, in the following description, the same
reference numerals are applied to the same parts or the
approximately same parts as those described above, and the
description thereof will be omitted.

Configuration of Biological Information Detection
System

[0137] FIG. 8isablock diagram illustrating a configuration
of a control unit 268 provided in a biological information
detecting device 2B of the biological information detection
system according to this embodiment.

[0138] The biological information detection system
according to this embodiment has the same configuration and
the same function as that of the biological information detec-
tion system 1 described above except that the biological infor-
mation detecting device 2B is provided instead of the biologi-
cal information detecting device 2A. In addition, the
detecting device 2B has the same configuration and the same
function as that of the detecting device 2A described above
except that the control unit 26B illustrated in FIG. 8 is pro-
vided instead of the control unit 26A.

[0139] Here, as a body in which the abnormality (in par-
ticular, the auricular fibrillation) classified as abnormal car-
diac rhythm occurs, a body in which the abnormality easily
occurs in an awake state where a sympathetic nerve predomi-
nates, that is, a sympathetic nerve type (a day type) body, and
a body in which the abnormality easily occurs in a resting
state such as sleeping where a parasympathetic nerve pre-
dominates, that is, a parasympathetic nerve type (a night type)
body are included.

[0140] On the other hand, in the detecting device 2B
according to this embodiment, the occurrence timing of the
abnormality is acquired on the basis of the pulse wave signal
acquired in a detection time period (a time period of greater
than or equal to 1 day) in the past, and the user determines
whether the body is the sympathetic nerve type body or the
parasympathetic nerve type body on the basis of a change in
the acceleration signal acquired at a timing other than the
occurrence timing (for example, the acceleration signal
acquired in a predetermined time period other than the occur-
rence timing). Furthermore, the predetermined time period is
atime period during which it is possible to determine whether
the user is in the resting state or in the awake state at the
abnormality occurring timing on the basis of the acquired
acceleration signal, and as the predetermined time period, for
example, 30 minutes is able to be exemplified.

[0141] Then, in a case where the user is the sympathetic
nerve type body, when it is determined that the user is in the
awaken state on the basis of the acceleration signal to be
detected, the frequency change unit 269 changes the detection
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frequency of the pulse wave detection unit 221 to a frequency
for prediction which is higher than the normal frequency, and
when it is determined that the abnormality occurs, the detec-
tion frequency further increases to the frequency for specific
detection in the predetermined time period. In this case, for
example, when it is determined that the user is in the resting
state such as sleeping on the basis of the acceleration signal,
the detection frequency of the pulse wave detection unit 221
is set to the normal frequency of 16 Hz, when it is determined
that the user is in the awaken state where the occurrence of the
abnormality is predicted, the detection frequency increases to
the frequency for prediction of 32 Hz, and when it is deter-
mined that the abnormality occurs, the detection frequency is
set to the frequency for specific detection of 64 Hz in the
predetermined time period.

[0142] In contrast, in a case where the user is the parasym-
pathetic nerve type body, when there is no change in the
acceleration signal, and it is determined that the user is in the
resting state, the frequency change unit 269 changes the
detection frequency of the pulse wave detection unit 221 to
the frequency for prediction higher than the normal fre-
quency, and when it is determined that the abnormality
occurs, the detection frequency further increases to the fre-
quency for specific detection in the predetermined time
period. In this case, for example, when it is determined that
the user is in the awaken state on the basis of the acceleration
signal, the detection frequency of the pulse wave detection
unit 221 is set to the normal frequency of 16 Hz, when it is
determined that the user is in the resting state (including a
sleep state, a relaxed state of the awake state, and the like), the
detection frequency is set to the frequency for prediction of 32
Hz,and when it is determined that the abnormality occurs, the
detection frequency is set to the frequency for specific detec-
tion of 64 Hz in the predetermined time period.

[0143] The detection frequency is set in this way, and thus
as illustrated in FIG. 8, the control unit 268 includes a body
motion determination unit 272 which determines whether the
basis of the user is in the awaken state or in the resting state on
the basis of the acceleration signal which is changed accord-
ing to the body motion, in addition to the function units 261 to
271 described above.

[0144] Specifically, the body motion determination unit
272 functions after the occurrence of the abnormality is deter-
mined by the abnormality determination unit 267 at least
once. The body motion determination unit 272 determines
whether the abnormality occurrence timing is a timing at
which the user is in the awaken state or a timing at which the
user is in the resting state on the basis of the acceleration
signal until the timing at which the occurrence of the abnor-
mality is determined by the abnormality determination unit
267 in the past. In other words, the body motion determina-
tion unit 272 determines whether the user is the sympathetic
nerve type body or the parasympathetic nerve type body.
Then, the body motion determination unit 272 determines
whether or not an abnormality prediction body motion which
is a body motion at the time the current time enters a predic-
tion time period in which the occurrence of the abnormality is
predicted occurs, and determines whether or nota time period
termination body motion which is a body motion indicating
that the prediction time period terminates occurs, on the basis
of the acceleration signal input from the body motion detec-
tion unit 222.

[0145] That is, when it is determined that the user is the
sympathetic nerve type body, the body motion determination
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unit 272 sets a body motion at the time that the state of the user
is moved from the resting state to the awaken state as the
abnormality prediction body motion, and when the change in
the acceleration signal to be detected is approximately coin-
cident with a change in the acceleration signal at the time that
the abnormality prediction body motion occurs, the body
motion determination unit 272 determines that the abnormal-
ity prediction body motion occurs. In addition, in this case,
when the change in the acceleration signal to be detected is
approximately coincident with a change in the acceleration
signal at the time that the state of the user is moved from the
awaken state to the resting state, the body motion determina-
tion unit 272 determines that the time period termination
body motion occurs.

[0146] Incontrast, when it is determined that the user is the
parasympathetic nerve type body, the body motion determi-
nation unit 272 sets a body motion at the time that the state of
the user is moved from the awaken state to the resting state as
the abnormality prediction body motion, and when the
change in the acceleration signal to be detected is approxi-
mately coincident with the change in the acceleration signal
at the time that the abnormality prediction body motion
occurs, the body motion determination unit 272 determines
that the abnormality prediction body motion occurs. In addi-
tion, in this case, when the change in the acceleration signal to
be detected is approximately coincident with a change in the
acceleration signal at the time that the state of the user is
moved from the resting state to the awake state, the body
motion determination unit 272 determines that the time
period termination body motion occurs.

[0147] Furthermore, at the time of determining whether or
not the abnormality prediction body motion occurs and
whether or not the time period termination body motion
occurs, the body motion determination unit 272 may perform
the determination on the basis of not only the acceleration
signal acquired from the body motion detection unit 222 but
also the pulse wave signal acquired from the pulse wave
detection unit 221, and may perform the determination on the
basis of the pulse rate calculated from the pulse wave signal.
[0148] Thus, when the occurrence of the abnormality pre-
diction body motion is determined by the body motion deter-
mination unit 272, the frequency change unit 269 changes the
detection frequency of the pulse wave detection unit 221 to a
detection frequency for abnormality prediction which is
higher than the normal frequency and lower than the fre-
quency for specific detection.

[0149] In addition, when the occurrence of the time period
termination body motion is determined by the body motion
determination unit 272, the frequency change unit 269
changes the detection frequency of the pulse wave detection
unit 221 to the normal frequency.

Frequency Change Processing

[0150] FIG. 9 is a flowchart illustrating frequency change
processing.
[0151] The detecting device 2B performs the following

frequency change processing along with the biological infor-
mation detection processing performed by the detecting
device 2A in parallel. The frequency change processing is
processing which is performed according to a frequency
change program included in the biological information detec-
tion program described above, and as described above, is
performed at least once after the occurrence of the abnormal-
ity is determined by the abnormality determination unit 267.
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[0152] Inthe frequency change processing, as illustrated in
FIG. 9, first, the body motion determination unit 272 detet-
mines whether or not the abnormality prediction body motion
occurs (Step SB01).

[0153] Here, when it is determined that the abnormality
prediction body motion does not occur, the frequency change
processing returns to Step SB01, and the determination pro-
cessing of Step SB01 is repeatedly performed at predetet-
mined intervals.

[0154] Incontrast, when it is determined that the abnormal-
ity prediction body motion occurs, the frequency change unit
269 changes the detection frequency of the pulse wave detec-
tion unit 221 to the frequency for prediction from the normal
frequency (Step SB02). At this time, when the detection fre-
quency of the pulse wave detection unit 221 is changed to the
frequency for specific detection in the biological information
detection processing, the frequency change unit 269 changes
the detection frequency of the pulse wave detection unit 221
to the frequency for prediction after the predetermined time
period has elapsed.

[0155] After Step SB02, the body motion determination
unit 272 determines whether or not the time period termina-
tion body motion occurs (Step SB03).

[0156] Here, when it is determined that the time period
termination body motion does not occur, the frequency
change processing returns to Step SB03, and the determina-
tion processing of Step SB03 is repeatedly performed at pre-
determined intervals.

[0157] In contrast, when it is determined that the time
period termination body motion occurs, the frequency change
unit 269 changes the detection frequency of the pulse wave
detection unit 221 to the normal frequency from the fre-
quency for prediction (Step SB04). At this time, when the
detection frequency of the pulse wave detection unit 221 is
changed to the frequency for specific detection in the biologi-
cal information detection processing, as described above, the
frequency change unit 269 changes the detection frequency of
the pulse wave detection unit 221 to the normal frequency
after the predetermined time period has elapsed.

[0158] After Step SB04, the frequency change processing
returns to Step SB01, and the frequency change processing is
repeatedly performed.

Effect of Second Embodiment

[0159] According to the biological information detection
system according to this embodiment described above, the
same effects as those of the biological information detection
system 1 described above are able to be obtained, and the
following effects are also able to be obtained.

[0160] When the body motion determination unit 272
determines that the abnormality prediction body motion
which is approximately identical to the body motion per-
formed before the timing at which the occurrence of the
abnormality is determined by the abnormality determination
unit 267 in the past occurs on the basis of the detection result
of the body motion detection unit 222, the frequency change
unit 269 changes the detection frequency of the pulse wave
detection unit 221 to the frequency for prediction which is
higher than the normal frequency and lower than the fre-
quency for specific detection. According to this, the detection
frequency is changed to the frequency for prediction higher
than the normal frequency according to the body motion in
which the occurrence of the abnormality is predicted, and
thus it is possible to accurately determine whether or not the

Feb. 25,2016

abnormality occurs on the basis of the detection result of the
pulse wave detection unit. Accordingly, it is possible to reli-
ably perform the specific detection with respect to the bio-
logical information at the time that the abnormality occurs.

Third Embodiment
[0161] Next, a third embodiment of the invention will be
described.
[0162] A biological information detection system accord-

ing to this embodiment as the same has the same configura-
tion as that of the biological information detection system
described above. Here, in the biological information detec-
tion system of the second embodiment, the detection fre-
quency of the pulse wave detection unit 221 becomes higher
than that of the normal case according to the occurrence of the
abnormality prediction body motion, and thus the determina-
tion accuracy of the abnormality occurrence is improved. On
the other hand, in a detecting device including the biological
information detection system according to this embodiment,
the detection frequency becomes higher than that of the nor-
mal casein a time zone in which the occurrence of the abnor-
mality is predicted. In this point, the biological information
detection system according to this embodiment is different
from the biological information detection system described
above. Furthermore, in the following description, the same
reference numerals are applied to the same parts or the
approximately same parts as those described above, and the
description thereof will be omitted.

Configuration of Biological Information Detection
System

[0163] FIG. 10 is a block diagram illustrating a configura-
tion of acontrol unit 26C provided in a biological information
detecting device 2C of the biological information detection
system according to this embodiment.

[0164] The biological information detection system
according to this embodiment has the same configuration and
the same function as that of the biological information detec-
tion system of the second embodiment described above
except that the biological information detecting device 2C is
provided instead of the biological information detecting
device 2B. In addition, the detecting device 2C has the same
configuration and the same function as that of the detecting
device 2B described above except that the control unit 26C
illustrated in FIG. 10 is provided instead of the control unit
26B.

[0165] The control unit26C has the same configuration and
the same function as that of the control unit 26B described
above except that a time zone determination unit 273 is pro-
vided instead of the body motion determination unit 272.
[0166] The time zone determination unit 273 functions
after the occurrence of the abnormality is determined by the
abnormality determination unit 267 at least once. The time
zone determination unit 273 determines whether it is day time
or night time on the basis of a time counted by the counting
unit 264 at the time that the occurrence of the abnormality is
determined by the abnormality determination unit 267. In
other words, time zone determination unit 273 determines
whether the user is the sympathetic nerve type body in which
the abnormality occurs in the awake state or the parasympa-
thetic nerve type body in which the abnormality occurs in the
resting state (including sleeping). Then, the time zone deter-
mination unit 273 determines whether or not the time of the



US 2016/0051154 Al

current date and time counted by the counting unit 264 is
included in a time zone in which the abnormality easily
occurs.

[0167] For example, when the time of determining the
occurrence of the abnormality by the abnormality determina-
tion unit 267 in the past is day time (for example, 6 a.m. to 6
p.m.), the time zone determination unit 273 sets an abnormal-
ity prediction time zone to 6 a.m. to 6 p.m., and determines
whether or not the current time enters the abnormality pre-
diction time zone and whether or not the current time is
deviated from the abnormality prediction time zone.

[0168] Incontrast, when the time of determining the occur-
rence of the abnormality by the abnormality determination
unit 267 is night time (for example, 6 p.m. to 6 a.m. of the next
day), the time zone determination unit 273 set the abnormal-
ity prediction time zone to 6 p.m. to 6 a.m. of the next day, and
determines whether or not the current time enters the abnor-
mality prediction time zone and whether or not the current
time is deviated from the abnormality prediction time zone.
[0169] When the time zone determination unit 273 deter-
mines that the current time enters the abnormality prediction
time zone set in this way, the frequency change unit 269
changes the detection frequency of the pulse wave detection
unit 221 to the frequency for prediction (for example, 32 Hz)
which is higher than the normal frequency (for example, 16
Hz) and is lower than the frequency for specific detection (for
example, 64 Hz).

[0170] In addition, when the time zone determination unit
273 determines that the current time is deviated from the
abnormality prediction time zone, the frequency change unit
269 changes the detection frequency of the pulse wave detec-
tion unit 221 to the normal frequency. Furthermore, when the
control unit 26C determines that the battery voltage of the
battery BT is lower than a predetermined threshold value, the
frequency change unit 269 sets the detection frequency of the
pulse wave detection unit 221 to the normal frequency even
when the current time enters the abnormality prediction time
zone.

Frequency Change Processing

[0171] FIG. 11 is a flowchart illustrating frequency change
processing.
[0172] The detecting device 2C independently performs

the following frequency change processing along with the
biological information detection processing performed by the
detecting device 2A. The frequency change processing is
processing performed according to the frequency change pro-
gram included in the biological information detection pro-
gram described above, and as described above, is performed
at least once after the occurrence of the abnormality is deter-
mined by the abnormality determination unit 267.

[0173] Inthe frequency change processing, as illustrated in
FIG. 11, first, the time zone determination unit 273 deter-
mines whether or not the current time counted by the counting
unit 264 enters the abnormality prediction time zone (Step
SCo1).

[0174] In the determination processing, when it is deter-
mined that the current time does not enter the abnormality
prediction time zone, the frequency change processing
returns to Step SCO01, and the determination processing of
Step SCO1 is repeatedly performed at predetermined inter-
vals.

[0175] In contrast, when it is determined that the current
time enters the abnormality prediction time zone, the fre-
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quency change unit 269 changes the detection frequency of
the pulse wave detection unit 221 to frequency for prediction
from the normal frequency (Step SC02). At this time, when
the detection frequency of the pulse wave detection unit 221
is changed to the frequency for specific detection in the bio-
logical information detection processing described above, the
frequency change unit 269 changes the detection frequency to
the frequency for prediction after the predetermined time
period has elapsed.

[0176] After Step SC02, the time zone determination unit
273 determines whether or not the current time is deviated
from the abnormality prediction time zone (Step SC03).
[0177] In the determination processing, when it is deter-
mined that the current time is not deviated from the abnor-
mality prediction time zone, the frequency change processing
returns to Step SC03, and the determination processing of
Step SC03 is repeatedly performed at predetermined inter-
vals.

[0178] In contrast, when it is determined that the current
time is deviated from the abnormality prediction time zone,
the frequency change unit 269 changes the detection fre-
quency of the pulse wave detection unit 221 to the normal
frequency from the frequency for prediction (Step SC04). At
this time, when the detection frequency of the pulse wave
detection unit 221 is changed to the frequency for specific
detection in the biological information detection processing
described above, as described above, the frequency change
unit 269 changes the detection frequency to the normal fre-
quency after the predetermined time period has elapsed.
[0179] After Step SC04, the frequency change processing
returns to Step SC01, and the frequency change processing is
repeatedly performed.

Effect of Third Embodiment

[0180] According to the biological information detection
system according to this embodiment described above, the
same effects as those of the biological information detection
system 1 described above are able to be obtained, and the
following effects are also able to be obtained.

[0181] When the time zone determination unit 273 deter-
mines that the current time is in the predetermined time zone
including the timing at which the occurrence of the abnor-
mality is determined by the abnormality determination unit
267 in the past, that is, the time zone in which the abnormality
easily occurs, the detection frequency of the pulse wave
detection unit 221 is changed to the frequency which s higher
than the normal frequency and lower than the frequency for
specific detection. According to this, the detection frequency
becomes higher than the normal frequency according to the
time zone in which the occurrence of the abnormality is
predicted, and thus it is possible to accurately determine
whether or not the abnormality occurs on the basis of the
detection result of the pulse wave detection unit 221 operated
at the detection frequency. Accordingly, it is possible to reli-
ably perform the specific detection with respect to the bio-
logical information at the time that the abnormality occurs.
[0182] Furthermore, the control unit 26C of this embodi-
ment does not include the body motion determination unit
272. However, the control unit 26C may also include the body
motion determination unit 272. In this case, the frequency
change processing of the frequency change unit 269 accord-
ing to the determination result of the body motion determi-
nation unit 272 and the frequency change processing accord-
ing to the determination result of the time zone determination
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unit 273 may be independently performed, or these frequency
change processings may be combined.

[0183] In the latter case, for example, when the time zone
determination unit 273 determines that the current time enters
the abnormality prediction time zone, the frequency change
unit 269 changes the detection frequency of the pulse wave
detection unit 221 to a first frequency for prediction (for
example, 24 Hz) which is higher than the normal frequency
and lower than the frequency for specific detection. Then,
when the body motion determination unit 272 determines that
the abnormality prediction body motion occurs while the
current time is included in the abnormality prediction time
zone, the detection frequency may be changed to a second
frequency for prediction (for example, 32 Hz) which is higher
than the first frequency for prediction and lower than the
frequency for specific detection. Further, in addition to this
change processing of the detection frequency orinstead of the
change processing, when it is determined that the current time
enters the abnormality prediction time zone, the detection
frequency of the body motion detection unit 222 may become
higher than that of the normal case, and when it is determined
that the current time is deviated from the abnormality predic-
tion time zone, the detection frequency of the body motion
detection unit 222 may return to that of the normal case.

Modification of Embodiment

[0184] The invention is not limited to each of the embodi-
ments, and modifications, improvements, and the like within
arange where the object of the invention is able to be attained
are included in the invention.

[0185] Ineachofthe embodiments, the predetermined time
period in which the detection frequency is changed to the
frequency for specific detection corresponding to the second
frequency is 3 minutes. However, the invention is not limited
thereto, the predetermined time period is able to be suitably
changed insofar as a change in the pulse wave signal relevant
to the abnormally is able to be detected.

[0186] In each of the embodiments, the normal frequency
corresponding to the first frequency is set to 16 Hz, and the
frequency for specific detection corresponding to the second
frequency is set to 64 Hz. In addition, in the second embodi-
ment and the third embodiment, the frequency for prediction
is set to 32 Hz, and in the third embodiment, the first fre-
quency for prediction is set to 24 Hz and the second frequency
for prediction is set to 32 Hz. However, the invention is not
limited thereto, and the value of each frequency is able to be
suitably changed. That is, in order of an increasing value, the
normal frequency, the frequency for prediction (the first fre-
quency for prediction and the second frequency for predic-
tion), and the frequency for specific detection are arranged,
and the second frequency for prediction may be higher than
the first frequency for prediction.

[0187] In addition, when the abnormality prediction body
motion oceurs, the detection frequency may be changed to the
frequency for specific detection from the normal frequency.
[0188] In each of the embodiments, the pulse wave detec-
tion unit 221 as the first detection unit detects the pulse wave
as the biological information. However, the invention is not
limited thereto. For example, as the biological information,
the other biological information such as a cardiac beat may be
detected. In addition, the abnormality of which the occur-
rence is determined by the abnormality determination unit
267 is not limited to the abnormally classified as abnormal
cardiac rhythm, and may be the other abnormality insofar as
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the abnormality is an abnormality relevant to the biological
information which is able to be detected by the detection unit
22, in other words, an abnormality of which the occurrence is
able to be determined by the detected biological information.
[0189] In each of the embodiments, the abnormality deter-
mination unit 267 determines the occurrence of the auricular
fibrillation, the premature contraction, the tachycardia, and
the bradycardia which are respectively classified as abnormal
cardiac rhythm using the method described above. However,
the invention is not limited thereto. That is, the occurrence of
the abnormality may be determined using the other method.

[0190] In addition, the abnormality of which the occur-
rence is determined by the abnormality determination unit
267 is not limited to the auricular fibrillation, the premature
contraction, thetachycardia, and the bradycardia, and in addi-
tion to these or instead of at least one among them, the
occurrence of the other abnormal cardiac rhythm such as
atrial flutter may be determined.

[0191] In each of the embodiments, the frequency setting
unit 271 sets the value of the normal frequency according to
the input operation of the user with respect to the operation
unit 21. However, the invention is not limited thereto, and the
frequency setting unit 271 may not be included. In contrast,
the frequency setting unit 271 may set not only the value of
the normal frequency but also the value of each of the fre-
quency for specific detection and the frequency for prediction
(the first frequency for prediction and the second frequency
for prediction).

[0192] In each of the embodiments, the detection unit 22
includes the electrocardiograph detection unit 223 and the
temperature detection unit 224. However, the invention is not
limited thereto, and the electrocardiograph detection unit 223

and the temperature detection unit 224 may not be included,
and in this case, Step SA07 described above may be omitted.
In contrast, the electrocardiograph detection unit 223 and the
temperature detection unit 224 may constantly detect the
electrocardiographic detect and the temperature detect. In
addition, the detection unit 22 may include a detection unit
detecting the other biological information.

[0193] In addition, in the first embodiment and the third
embodiment, the detection unit 22 includes the body motion
detection unit 222. However, the invention is not limited
thereto, and in the detecting devices 2A and 2C of the first
embodiment and the third embodiment, the body motion
detection unit 222 may not be included.

[0194] Ineachofthe embodiments, when the occurrence of
the abnormality is determined by the abnormality determina-
tion unit 267, the storage destination setting unit 268 adds the
specific information region 253 which is easily read from the
outside as the storage destination of the detection result of the
detection unit 22, and the information acquisition unit 265
stores the detection result in the detection information region
252 and the specific information region 253. However, the
invention is not limited thereto. For example, the detection
result of the detection unit 22 may be stored only in the
detection information region 252, and the storage destination
setting unit 268 and the specific information region 253 may
not be included. In addition, when it is determined that the
abnormality occurs, the detection result maybe stored in the
detection information region 252, and when it is determined
that the abnormality does not occur, the detection result may
not be stored.

[0195] In addition, the storage unit 25 may not be config-
ured of one store device, and each of the operation informa-
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tion region 251, the detection information region 252, and the
specific information region 253 may be configured of a dif-
ferent store device.

[0196] Ineach of the embodiments, the notification unit 23
includes the display unit 231, the sound output unit 232, and
the vibration unit 233. However, the invention is not limited
thereto. For example, the notification unit 23 may not be
included, and even when the notification unit 23 is included,
at least any one of the display unit 231, the sound output unit
232, and the vibration unit 233 may not be included.

[0197] Inthe second embodiment described above, when it
is determined that the abnormality prediction body motion
occurs, the frequency change unit 269 changes the detection
frequency of the pulse wave detection unit 221 to the fre-
quency for prediction which is higher than the normal fre-
quency and lower than the frequency for specific detection.
The abnormality prediction body motion is not limited to the
example described above, and may be other body motions.
For example, when characteristic body motion is detected in
the predetermined time period until the abnormality occur-
rence timing, the body motion may be set as the abnormality
prediction body motion. As the characteristic body motion,
for example, a movement of greater than or equal to a prede-
termined strength, a movement of greater than or equal to a
predetermined pulse rate, a standing-up operation from a
sitting position or a horizontal position, a body condition
based on an autonomic nerve activity state obtained by ana-
lyzing the pulse wave, bath, driving a vehicle or the like,
maintaining the same position for a long period of time, and
the like are included.

[0198] In addition, when it is determined that the time
period termination body motion occurs, the frequency change
unit 269 changes the detection frequency of the pulse wave
detection unit 221 to the normal frequency. However, the
configuration is not limited thereto, and the frequency change
unit 269 may change the detection frequency to the normal
frequency after the predetermined time period has elapsed in
which the detection frequency is changed to the frequency for
specific detection according to the occurrence of the abnor-
mality.

[0199] Inthe third embodiment described above, when it is
determined that the current time enters the abnormality pre-
diction time zone, the detection frequency of the pulse wave
detection unit 221 is changed to the frequency for prediction
which is higher than the normal frequency and lower than the
frequency for specific detection, and when it is determined
that the current time is deviated from the abnormality predic-
tion time zone, the detection frequency is changed to the
normal frequency. The abnormality prediction time zone is
not limited to the time zone of 6 a.m. to 6 p.m. or the time zone
of 6 p.m. to 6 a.m. of the next day, and is able to be suitably
changed. For example, when the abnormality is likely to
occur in the user at the time of sleeping, the abnormality
prediction time zone may be set to a time zone of 10 p.m. to
7 a.m. of the next day in conformity to the bed time and the
rising time of the user. In addition, for example, when the
abnormality is likely to occur in the user in the awake state,
the abnormality prediction time zone may be set to a time
zone of 6 a.m. to 10 p.m. in conformity to the rising time and
the bed time of the user. The time is able to be suitably
changed. Further, the abnormality prediction time zone may
be set according to the input operation of the user which is
performed with respect to the operation unit 21.
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[0200] Further, the time zone is not limited to the day time
and night time, and for example, 1 day may be divided into 3
or more time zone by dividing the time zone every 8 hours. In
addition, each time zone is not limited to a time zone of the
same hours, and as described above, at least one of a plurality
of time zones may be shorter than others.

[0201] In addition, the predetermined time period includ-
ing the time at which the occurrence of the abnormality is
determined in the past may be set to the abnormality predic-
tion time zone. In addition, the control unit 26C may confirm
the battery voltage of the battery BT, and may set the time
period of the abnormality prediction time zone on the basis of
the battery voltage. For example, the time period of the abnor-
mality prediction time zone may be set on the basis of the
battery voltage such that when the battery voltage is greater
than or equal to 70% of the maximum value of the battery BT
(when it is determined that the battery capacity of the battery
BT is greater than or equal to 70% on the basis of the battery
voltage), the time period of the abnormality prediction time
zone is set to 8 hours, when it is determined that the battery
voltage is greater than or equal to 40% and less than 70% of
the maximum value of the battery BT, the time period is set to
4 hours, and when it is determined that the battery voltage is
less than 40% of the maximum value of the battery BT, the
time period is set to 2 hours.

[0202] In each of the embodiments, the detection unit 22
includes the pulse wave detection unit 221, the body motion
detection unit 222, the electrocardiograph detection unit 223,
and the temperature detection unit 224. On the other hand, a
position detection unit detecting the current location of the
user may be included. As the position detection unit, a con-
figuration including a receiver which corresponds to a satel-
lite positioning system such as a Global Positioning System
(GPS), GLONASS, GALILEO, and quasi-zenith, and calcu-
lates and outputs position information from a satellite signal
received from a position information satellite, and a device
which calculates the position information using radio waves
for communication is able to be exemplified.

[0203] When such a position detection unit is included, the
control unit 26 may store the current position of the user at the
time that the abnormality occurs as an abnormality occur-
rence location in association with the occurrence time of the
abnormality or the detected biological information. In this
case, when it is determined that the user visits again the
occurrence location or is in the vicinity of the location on the
basis of the position information detected by the position
detection unit, the frequency setting unit 271 may change the
detection frequency to the frequency for specific detection or
the frequency for prediction from the normal frequency.
Accordingly, it is possible to analyze the occurrence of the
abnormality from a viewpoint of the location, and thus it is
possible to control the pulse wave detection unit 221 while
reflecting the taste, the life pattern, and the movement pattern
of the user.

[0204] Inthe description above, the embodiment is divided
according to the characteristic and is described as the first
embodiment, the second embodiment, and the third embodi-
ment for the understanding of the invention, and the process-
ing of the embodiments may be performed in cooperation.
For example, the biological information detected by each of
the detection units 221, 223, and 224, the body motion infor-
mation based on the acceleration signal detected by the body
motion detection unit 222, and the position information
detected by the position detection unit are stored in associa-
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tion with the date and time information indicating the date and
time at which the occurrence of the abnormality is deter-
mined, and when the occurrence of the abnormality is
detected or presage of the abnormality is detected on the basis
of at least any one of the biological information, the state
information, the position information, and the date and time
information, the detection frequency may be changed to the
frequency for specific detection or the frequency for predic-
tion from the normal frequency.
What is claimed is:
1. A biological information detecting device, comprising:
a first detection unit detecting biological information of a
user;
an abnormality determination unit determining whether or
not an abnormality occurs in the user on the basis of the
biological information detected by the first detection
unit; and
a frequency change unit changing a detection frequency of
the first detection unit to a second frequency higher than
a first frequency when the occurrence of the abnormality
is determined by the abnormality determination unit.
2. The biological information detecting device according
to claim 1, further comprising:
abody motion detection unit detecting body motion of the
user; and
abody motion determination unit determining whether or
not predetermined body motion performed before a tim-
ing at which the occurrence of the abnormality is detet-
mined by the abnormality determination unit in the past
occurs on the basis of a detection result of the body
motion detection unit,
wherein when the occurrence of the predetermined body
motion is determined by the body motion determination
unit, the frequency change unit changes the detection
frequency of the first detection unit to a frequency which
is higher than the first frequency and lower than the
second frequency.
3. The biological information detecting device according
to claim 1, further comprising:
a counting unit counting a current time; and
atime zone determination unit determining whether or not
the current time counted by the counting unit enters a
time zone including a timing at which the occurrence of
the abnormality is determined by the abnormality deter-
mination unit in the past,
wherein when the time zone determination unit determines
that the current time counted by the counting unit enters
the time zone, the frequency change unit changes the
detection frequency of the first detection unit to a fre-
quency which is higher than the first frequency and
lower than the second frequency.
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4. The biological information detecting device according
to claim 1,

wherein the biological information detected by the first
detection unit includes a pulse wave of the user, and

the abnormality is an abnormality which is classified as an
abnormal cardiac rhythm.

5. The biological information detecting device according

to claim 4,

wherein the abnormality determination unit determines
whether or not the abnormality occurs on the basis of a
change in a variation coefficient of a pulse wave interval
based on the pulse wave detected by the first detection
unit.

6. The biological information detecting device according

to claim 4,

wherein at least when a state in which a pulse wave interval
based on the pulse wave detected by the first detection
unit is shorter than a predetermined first threshold value
is continued or when a state in which the pulse wave
interval is longer than a second threshold value greater
than the first threshold value is continued, the abnormal-
ity determination unit determines that the abnormality
occurs.

7. The biological information detecting device according

to claim 4,

wherein when a waveform of the pulse wave detected by
the first detection unit is approximately coincident with
a predetermined waveform, the abnormality determina-
tion unit determines that the abnormality occurs.

8. The biological information detecting device according

to claim 1, further comprising:

a frequency setting unit setting the first frequency accord-
ing to the type of the abnormality.

9. The biological information detecting device according

to claim 1, further comprising:

a second detection unit detecting biological information
which is different from the biological information
detected by the first detection unit; and

a detection control unit starting the detection by the second
detection unit when the occurrence of the abnormality in
the user is determined by the abnormality determination
unit.

10. A biological information detecting method performed
using a biological information detecting device which detects
biological information of a user, the method comprising:

detecting the biological information;

determining whether or not an abnormality occurs in the
user on the basis of the detected biological information;
and

increasing a detection frequency of the biological informa-
tion when it is determined that the abnormality occurs.
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