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According to one embodiment, an information provision sys-
tem including a biological sensor device including a sensor
and an information transmitting terminal communicably con-
nected to the biological sensor device is provided. The infor-
mation transmitting terminal includes a detector. The detector
detects an action of the user. The biological sensor device
includes an obtaining module. The obtaining module obtains,
when the action of the user is detected, biclogical data by
driving the sensor during a measurement period included in a
measurement information in association with the action.
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INFORMATION PROVISION SYSTEM,
ELECTRONIC DEVICE, METHOD AND
STORAGE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from Japanese Patent Application No. 2013-
255101, filed Dec. 10, 2013, the entire contents of which are
incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to
an information provision system, an electronic device, a
method and a storage medium which provide biological data
related to a user.

BACKGROUND

[0003] In general, patients suffering from a symptom of a
physical disease take medication to alleviate the symptom.
[0004] For example, after a doctor prescribes a medication
for a patient, the doctor or patient may confirm whether or not
the medication is working.

[0005] In recent years, biological sensors which are worn
by a user to obtain his/her biological data have been devel-
oped. As the biological data, for example, an electrocardio-
gram (heartbeat interval), pulse wave, body temperature and
body movement (acceleration) of the user are obtainable by
the sensors.

[0006] Thebiological data obtained by such sensors can be
offered to doctors or patients as information necessary to
determine whether or not the effect of the taken medication is
manifest.

[0007] In order for a doctor or patient to accurately deter-
mine whether or not the effect of the taken medication is
manifest, it is desirable to provide the doctor or patient with
biological data which is obtained at all times by a biological
sensor.

[0008] However, since biological sensors are worn by
patients in use as stated above, the sensors need to be reduced
in weight and size. Thus, in biological sensors, it is difficult to
ensure power necessary to continue to always obtain biologi-
cal data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG.1shows a structure of an information provision
system according to an embodiment.

[0010] FIG. 2 shows a system configuration of an informa-
tion transmitting terminal 10 shown in FIG. 1.

[0011] FIG. 3 shows a system configuration of a biological
sensor device 20 shown in FIG. 1.

[0012] FIG. 4 is a block diagram mainly showing a func-
tional configuration of the information provision system
according to the embodiment.

[0013] FIG. 5 shows an example of the data structure of
measurement information held in a controller 22 shown in
FIG. 4.

[0014] FIG. 6 is a sequence chart showing a procedure of
the information provision system according to the embodi-
ment.

[0015] FIG. 7 is shown for explaining a case in which
biological data is transmitted to a server device 30.
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DETAILED DESCRIPTION

[0016] In general, according to one embodiment, an infor-
mation provision system including a biological sensor device
including a sensor and an information transmitting terminal
communicably connected to the biological sensor device. The
information transmitting terminal includes a detector. The
detector detects an action of the user. The biological sensor
device includes a memory and an obtaining module. The
memory holds measurement information including a mea-
surement period during which biological data is obtained in
association with the action of the user. The obtaining module
obtains, when the action of the user is detected, biological
data by driving the sensor during the measurement period
included in the measurement information in association with
the action.

[0017] Embodiments will be described hereinafter with ref-
erence to the accompanying drawings.

[0018] FIG. 1 shows a structure of an information provision
system according to an embodiment. The information provi-
sion system of the embodiment is used for providing a doctor
or a patient (user) on medication with biological data related
to the patient as information which is necessary for the doctor
or patient to determine whether or not the medication is
actually working for the patient.

[0019] As shown in FIG. 1, the information provision sys-
tem includes an information transmitting terminal (electronic
device) 10 used by the user (patient) on medication, etc., and
a biological sensor device 20 worn by the user.

[0020] In the present embodiment, the information trans-
mitting terminal 10 is realized as a mobile electronic device
such as a tablet computer or a smartphone. The information
transmitting terminal 10 shown in FIG. 1 is assumed to be a
tablet computer.

[0021] Thebiological sensor device 20 is a compact, light-
weight and thin device driven by a battery (for example, a
built-in secondary battery). The biological sensor device 20 is
attached to, for example, the breast of the user by an adhesive
tape in use. Apart from the attachment to the breast, the
biological sensor device 20 may be worn as a wristband or
earphones. The biological sensor device 20 includes a plural-
ity of types of sensors capable of measuring the electrocar-
diogram (heartbeat interval), pulse wave, body temperature,
body movement (acceleration) and the like. By driving these
sensors, the biological sensor device 20 can obtain biological
data related to the user.

[0022] The information transmitting terminal 10 is com-
municably connected to biological sensor device 20. Thus,
the biological data obtained by the biological sensor device
20 as described above can be offered to the user and the like
through the information transmitting terminal 10. The infor-
mation transmitting terminal 10 communicates with the bio-
logical sensor device 20 by using, for example, Bluetooth
(registered trademark). The communication between the
information transmitting terminal 10 and the biological sen-
sor device 20 is not limited to wireless communication, and
may be wired communication.

[0023] The biological sensor device 20 includes a plurality
of sensors in order to simultaneously obtain a plurality of
biological data items. Since the specifications of analogue
front-ends of the sensors differ depending on each sensor,
combination of flexibility and high-performance is required.
Thus, the size of the biological sensor device 20 is enlarged.
However, in the present embodiment, a plurality of analog
front-ends and CPUs are accumulated on a single chip by
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using the pseudo-SoC technology. This accumulation real-
izes a sensor module which is several millimeters square. The
pseudo-SoC technology is a technique which realizes both
miniaturization equivalent to SoC and designing flexibility
equivalent to SiP by accumulating components on a wafer. By
connecting a small number of peripheral components such as
an antenna and a battery to the module, the biological sensor
device 20 is realized as a compact, lightweight (substantially
dozen grams) and thin (substantially several millimeters)
device. In the above explanations, the size of the biological
sensor device 20 is reduced by using the pseudo-SoC tech-
nology. However, the biological sensor device 20 may be
downsized by using, for example, LSI.

[0024] FIG.2 shows a system configuration of the informa-
tion transmitting terminal (tablet computer) 10 shown in FIG.
1

[0025] As shown in FIG. 2, the information transmitting
terminal 10 includes a CPU 101, a system controller 102, a
main memory 103, a graphics controller 104, a BIOS-ROM
105, a nonvolatile memory 106, a sensor module 107, a wire-
less communication device 108, a BT module 109, an EC 110
and a display 111, etc.

[0026] The CPU 101 is a processor configured to control
the operation of each component of the information transmit-
ting terminal 10. The CPU 101 executes various types of
software loaded from the nonvolatile memory 106 which is a
storage device to the main memory 103. The software
includes an operating system (OS) and various application
programs.

[0027] The CPU 101 also executes a basic input/output
system (BIOS) stored in the BIOS-ROM 105. The BIOS is a
program for hardware control.

[0028] The system controller 102 is a device configured to
connect a local bus of the CPU 101 and various components.
A memory controller configured to control the access to the
main memory 103 is built into the system controller 102. The
system controller 102 has a function for executing commu-
nication with the graphics controller 104 through a serial bus
compatible with PCI EXPRESS standards.

[0029] The graphics controller 104 is a display controller
configured to control an LCD 111A used as the touchscreen
display 111 of the information transmitting terminal 10. A
display signal produced by the graphics controller 104 is sent
to the LCD 111A. The LCD 111A displays a screen image
based on the display signal. A touchpanel 111B is, for
example, a capacitance-type pointing device for inputting
data on the screen of the LCD 111A. For example, the touch-
panel 111B detects the contact position of a finger of the user
on the screen, and the movement of the position. By the
touchpanel 111B, the graphical user interface (GUI) dis-
played on the screen of the LCD 111A can be operated.
[0030] The sensor module 107 includes various types of
sensors and obtains signals (information) detected by the
sensors. The sensors mounted on the sensor module 107
includes an acceleration sensor configured to detect the accel-
eration of the information transmitting terminal 10, a micro-
phone configured to convert the sound around the information
transmitting terminal 10 into an electric signal, and a ther-
mometer configured to measure the air temperature around
the information transmitting terminal 10.

[0031] Thewireless communication device 108 is a module
configured to execute wireless communication by a wireless
LAN or 3G mobile communication, etc. The wireless com-
munication device 108 enables the information transmitting
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terminal 10 to wirelessly communicate with, for example, an
external server device via a wireless LAN.

[0032] The BT module 109 is a module configured to
execute wireless communication with a device compatible
with Bluetooth by using Bluetooth. The BT module 109
enables the information transmitting terminal 10 to wirelessly
communicate with, for example, the biological sensor device
20 via Bluetooth.

[0033] The EC 110 is a power management controller for
managing power of the information transmitting terminal 10.
[0034] FIG. 3 shows a system configuration of the biologi-
cal sensor device 20 shown in FIG. 1. As shown in FIG. 3, the
biological sensor device 20 includes a CPU 201, a system
controller 202, a main memory 203, a BIOS-ROM 204, a
nonvolatile memory 205, an electrocardiogram sensor 206, a
pulse wave sensor 207, a thermometer 208, an acceleration
sensor 209, a BT module 210 and an EC 211, etc.

[0035] The CPU 201 is a processor configured to control
the operation of each component of the biological sensor
device 20. The CPU 201 executes various types of software
loaded from the nonvolatile memory 205 which is a storage
device to the main memory 203.

[0036] The system controller 202 is a device configured to
connect a local bus of the CPU 201 and various components.
For example, the CPU 201, the main memory 203, the BIOS-
ROM 204, the nonvolatile memory 205, the electrocardio-
gram sensor 206, the pulse wave sensor 207, the thermometer
208, the acceleration sensor 209, the BT module 210 and the
EC 211 are connected to the system controller 202.

[0037] The electrocardiogram sensor 206 is a sensor for
measuring the electrocardiogram of the user as a biological
signal. The electrocardiogram sensor 206 is capable of mea-
suring, for example, the electrocardiographic waveform and
heartbeat interval (heart rate). The pulse wave sensor 207 is a
sensor for measuring the pulse wave ofthe user as a biological
signal. The pulse wave sensor 207 is capable of measuring,
for example, the pulse waveform and pulse interval (pulse
rate). The thermometer 208 is a sensor for measuring the body
temperature (the temperature of the body surface) of the user
as a biological signal. The acceleration sensor 209 is a sensor
for measuring the body movement (acceleration) of the user
as a biological signal.

[0038] Sensors other than the sensors 206 to 209 (for
example, a microphone) may be provided in the biological
sensor device 20.

[0039] The BT module 210 is a module configured to
execute wireless communication with a device compatible
with Bluetooth by using Bluetooth. The BT module 210
enables the biological sensor device 20 to wirelessly commu-
nicate with, for example, the information transmitting termi-
nal 10 via Bluetooth.

[0040] The EC 211 is a power management controller for
managing power of the biological sensor device 20.

[0041] FIG. 4 is a block diagram mainly showing a func-
tional configuration of the information provision system
according to the present embodiment.

[0042] As shown in FIG. 4, the information transmitting
terminal 10 includes an action information obtaining module
11, an action event detector 12, a communication module 13,
astorage 14, a display processor 15 and a warning module 16.
[0043] Theaction information obtaining module 11 obtains
information related to the action of the user of the information
transmitting terminal 10 (hereinafter, referred to as action
information). The action information is information used for
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detecting action events described later. The action informa-
tion may be obtained in response to a predetermined opera-
tion by the user on the information transmitting terminal 10,
or may be obtained by using the above-described sensors
included in the sensor module 107.

[0044] The action event detector 12 detects an action event
based on the action information obtained by the action infor-
mation obtaining module 11. The action events detected by
the action event detector 12 include an event in which the user
took medication.

[0045] Thecommunication module 13 is a functional mod-
ule for executing Bluetooth communication with the biologi-
cal sensor device 20. The communication module 13 trans-
mits the action event (for example, intake of medication by
the user) detected by the action event detector 12 to the
biological sensor device 20. In other words, the communica-
tion module 13 notifies the biological sensor device 20 of the
action event detected by the action event detector 12.

[0046] The communication module 13 receives biological
data transmitted by the biological sensor device 20 as
explained later. The biological data received by the commu-
nication module 13 is accumulated (stored) in the storage 14.
[0047] The display processor 15 displays the biological
data stored in the storage 14 in the display 111 in response to
an instruction of the user (or doctor) on the information trans-
mitting terminal 10. In this manner, the biological data of the
user is offered to the user (or a doctor, etc.) as information
necessary to confirm whether or not the medication is actually
working as described above.

[0048] When a predetermined action event (for example,
intake of medication by the user) is not detected by the action
event detector 12 within a predetermined period, the warning
module 16 outputs a warning to the user, indicating that the
user has forgotten to take his/her medication.

[0049] As shown in FIG. 4, the biological sensor device 20
includes a communication module 21, a controller 22, a bio-
logical signal obtaining module 23, a biological signal ana-
lyzer 24, a storage 25 and a biological event detector 26.
[0050] The biological sensor device 20 includes the plural-
ity of types of sensors 206 to 209 which are capable of
measuring biological signals of the electrocardiogram, pulse
wave, body temperature, body movement and the like as
described above.

[0051] The communication module 21 receives an above-
mentioned action event transmitted by the communication
module 13 included in the information transmitting terminal
10. The communication module 21 transmits biological data
obtained by the biological sensor device 20 to the information
transmitting terminal 10 as explained later.

[0052] The controller 22 holds information for controlling
the measurement of various biological signals by sensors
(hereinafter, referred to as measurement information) inside
or in an inner table in advance. The measurement information
includes measurement periods by the sensors in association
with, for example, actions (or action events) of the user. The
measurement information is explained in detail later.

[0053] Based on the retained (held) measurement informa-
tion, the controller 22 drives the predetermined sensor during
the measurement period included in the measurement infor-
mation in association with the action event received by the
communication module 21 (in other words, the user’s action
detected in the information transmitting terminal 10).

[0054] The biological signal obtaining module 23 obtains
the biological signal measured by the sensor which 1s driven
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based on the control of the controller 22. The biological signal
obtained by the biological signal obtaining module 23 is sent
to the biological signal analyzer 24 and the biological event
detector 26.

[0055] The biological analyzer 24 analyzes the biological
signal (raw data) obtained by the biological signal obtaining
module 23. In this manner, the biological signal analyzer 24
obtains (produces) information to be offered to the user, etc.,
or in other words, information which is useful for determining
whether or not the effect of the medication is manifest (bio-
logical data). Specifically, when the biological signals
obtained by the biological signal obtaining module 23 are
biological signals of the electrocardiogram and pulse wave,
the biological signal analyzer 24 produces, for example, bio-
logical data indicating the blood pressure from the biological
signals (electrocardiogram and pulse wave). The biological
data obtained by the biological signal analyzer 24 is sent to
the storage 25 and the biological event detector 26.

[0056] Thebiological dataobtained by the biological signal
analyzer 24 is stored in the storage 25. The biological data
stored in the storage 25 is transmitted to the information
transmitting terminal 10 by the communication module 21.
[0057] Based on the biological signal obtained by the bio-
logical signal obtaining module 23 or the biological data
obtained by the biological signal analyzer 24, the biological
event detector 26 detects an event related to the living body of
the user (hereinafter, referred to as a biological event). The
biological events detected by the biological event detector 26
include an event in which the body temperature is high or low,
and an event in which the heart rate is increased or decreased.
The biological events detected by the biological event detec-
tor 26 are informed to the controller 22.

[0058] When a biological event detected by the biological
event detector 26 is informed to the controller 22, the con-
troller 22 changes, for example, the measurement frequency
by the sensors provided in the biological sensor device 20 in
accordance with the biological event.

[0059] As described above, in the information provision
system of the present embodiment, the controller 22 performs
control in accordance with an action event and a biological
event. By this control, a necessary sensor can be driven only
during a necessary period. The control by the controller 22 is
explained in detail later.

[0060] FIG. 5 shows an example of the data structure of
measurement information held in the controller 22 shown in
FIG. 4. FIG. 5 shows an example of measurement information
for controlling measurement of various biological signals by
sensors in a case where the action of the user is intake of
medication.

[0061] As shown in FIG. 5, measurement information
includes a measurement item, a sensor (specifically, sensor
information indicating a sensor), a measurement period and a
sampling interval in association with each medication (type).
In the measurement information shown in FIG. 5, a symptom
which should be alleviated by each medication is also shown
for convenience.

[0062] Each medication indicates the type of medication
which is taken to alleviate a symptom.

[0063] Each measurement item indicates an item which
should be measured (that is, biological data which should be
obtained) when a medication associated with the item was
taken. Measurement items include a blood pressure and a
heart rate, etc.
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[0064] Each sensorindicatesa sensor (or the type of sensor)
which should be driven when a medication associated with
the sensor was taken. Measurement items can be obtained
from biological signals which are obtained by driving the
Sensor.

[0065] Each measurement period indicates a period during
which a sensor associated with the period is driven (that is, a
period during which biological data is obtained) when a
medication associated with the period was taken. Each mea-
surement period is set so as to be sufficient to confirm (ob-
serve) whether or not the effect of a medication associated
with the period is manifestina case where the medication was
taken.

[0066] Each sampling interval indicates a sampling interval
of a biological signal by a sensor associated with the interval
when a medication associated with the interval was taken.

[0067] Insum,themeasurement information shown in FIG.
5includes biological data (measurement item) to be obtained,
asensor to be driven, a measurement period by the sensor and
a sampling interval by the sensor in association with each
medication (that is, the user’s action in which the medication
was taken).

[0068] The measurement information is now specifically
explained with reference to the example shown in FIG. 5. In
association with the symptom “high-blood pressure”, the
measurement information includes the medication “diuretic”,
the measurement item “blood pressure”, the sensors “electro-
cardiogram” and “pulse wave”, the measurement period “1 h”
and the sampling intervals “electrocardiogram (1 ms)” and
“pulse wave (8 ms)”. According to this measurement infor-
mation, biological data showing the blood pressure is
obtained by driving the electrocardiogram sensor 206 and the
pulse wave sensor 207 which are provided in the biological
sensor device 20 for one hour when diuretic which is a medi-
cation for alleviating the symptom “high-blood pressure” was
taken. The information also indicates that the sampling inter-
vals of biological signals by the electrocardiogram sensor 206
and the pulse wave sensor 207 in this case are one millisecond
and eight milliseconds respectively. The blood pressure (or
biological data showing the blood pressure) can be obtained
based on the pulse wave velocity based on the feature point (R
wave) of electrocardiogram measured by the electrocardio-
gram sensor 206 and the rising point of the pulse wave mea-
sured by the pulse wave sensor 207.

[0069] Inassociation with the symptom “bradycardia”, the
measurement information includes the medication “B1 irri-
tant”, the measurement items “heart rate” and “increase in
skin temperature”, the sensors “electrocardiogram (pulse
wave)” and “thermometer”, the measurement period “12 h”
and the sampling intervals “electrocardiogram (8 ms)” and
“temperature (30 minutes)”. According to this measurement
information, biological data showing the heart rate and the
increase in skin temperature is obtained by driving the elec-
trocardiogram sensor 206 (or the pulse wave sensor 207) and
the thermometer 208 which are provided in the biological
sensor device 20 for twelve hours when 1 irritant which is a
medication for alleviating the symptom “bradycardia” was
taken. The information also indicates that the sampling inter-
vals of biological signals by the electrocardiogram sensor 206
and the thermometer 208 in this case are eight milliseconds
and thirty minutes respectively.

[0070] Only the medications “diuretic” and “p1 irritant”
are explained above. The above explanations are also appli-
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cable to the other medications. Therefore, detailed explana-
tions of the other medications are omitted.

[0071] In the above descriptions, FIG. 5 is explained as
follows: the measurement information is held in the controller
22 with respect to all of the plurality of types of medications.
However, the measurement information may be retained in
the controller 22 with respect to only the medication taken by
the user (patient) wearing the biological sensor device 20. In
this case, the measurement information shown in FIG. 5 (the
measurement information of all medications) may be man-
aged in, for example, the information transmitting terminal
10. Only the measurement information of the medication
specified by the user (that is, the medication taken by the user)
may be obtained from the information transmitting terminal
10, and may be held in the biological sensor device 20 (that is,
in the controller 22). When the medication taken by the user
is changed, necessary measurement information may be
appropriately updated by performing communication
between the information transmitting terminal 10 and the
biological sensor device 20.

[0072] This specification now explains a procedure of the
information provision system (the information transmitting
terminal 10 and the biological sensor device 20) according to
the present embodiment, referring to the sequence chart of
FIG. 6.

[0073] Here, the user wearing the biological sensor device
20 suffers from a high-blood pressure and takes, for example,
diuretic as a medication for alleviating the high-blood pres-
sure. Measurement information regarding the medication
“diuretic” shown in FIG. 5 (that is, measurement information
including the medication “diuretic”) is retained in the con-
troller 22 included in the biological sensor device 20.

[0074] In the biological sensor device 20, for example, a
power saving mode is set. Power consumed by driving vari-
ous sensors provided in the biological sensor device 20 is kept
to the minimum.

[0075] In this case, the action information obtaining mod-
ule 11 included in the information transmitting terminal 10
obtains information (action information) related to the action
of the user using the information transmitting terminal 10 (the
user wearing the biological sensor device 20) (step S1). The
action information obtaining module 11 operates at all times,
and obtains, as action information, information in accordance
with the operation by the user relative to the information
transmitting terminal 10, and information from various sen-
sors provided in the information transmitting terminal 10,
such as the acceleration sensor and the microphone.

[0076] Here, the action information obtaining module 11
obtains action information in a case where the user took
medication (diuretic). The action information indicating that
the user took medication includes a predetermined operation
(for example, a tap operation) by the user detected in the
information transmitting terminal 10. The action information
may be information input by using an arbitrary input device,
or may be the result of voice recognition processing relative to
the voice of the user. In short, in the case where the user took
medication, the action information should be information
through which the action event detector 12 can detect the
user’s action (action event) in which the user took medication,
as described below.

[0077] Theaction event detector 12 detects the action event
based on the action information obtained by the action infor-
mation obtaining module 11 (step 2). In the case where, as
described above, the action information obtaining module 11
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obtains action information indicating intake of medication by
the user, the action event detector 12 detects the action event
in which the user took medication (hereinafter, referred to as
“intake event”).

[0078] The intake event detected by the action event detec-
tor 12 is transmitted to the biological sensor device 20 by the
communication module 13 (step S3).

[0079] The communication module 21 included in the bio-
logical sensor device 20 receives the intake event transmitted
by the information transmitting terminal 10 (specifically, the
communication module 13 included in the information trans-
mitting terminal 10).

[0080] After the intake event is received by the communi-
cation module 21, the controller 22 drives a sensor(s) pro-
vided in the biological sensor device 20 with reference to the
measurement information held in the controller 22 (here, the
measurement information regarding the medication
“diuretic”) (step S4).

[0081] In this case, the controller 22 drives the sensors
(here, the electrocardiogram sensor 206 and the pulse wave
sensor 207) included in the measurement information in asso-
ciation with the medication “diuretic” (in other words, the
user’s action which is the intake of medication “diuretic”).
The electrocardiogram sensor 206 and the pulse wave sensor
207 are driven during the measurement period (here, for one
hour) included in the measurement information in association
with the medication “diuretic”.

[0082] The biological signal obtaining module 23 obtains
biological signals measured by the sensors driven by the
controller 22 (step S5). The biological signals are obtained
based on the control by the controller 22 in accordance with
the sampling intervals included in the measurement informa-
tion in association with the medication “diuretic”. Here, the
biological signal by the electrocardiogram sensor 206 is
obtained every one millisecond, and the biological signal by
the pulse wave sensor 207 is obtained every eight millisec-
onds.

[0083] Thebiological signal analyzer 24 obtains biological
data by analyzing the biological signals obtained by the bio-
logical signal obtaining module 23. The biological data is
obtained based on the control by the controller 22 in accor-
dance with the measurement item included in the measure-
ment information in association with the medication
“diuretic”. Here, the biological signal analyzer 24 obtains the
biological data which indicates the blood pressure (value) and
which is generated from the biological signals by the electro-
cardiogram sensor 206 and the pulse wave sensor 207.

[0084] Thebiological dataobtained by the biological signal
analyzer 24 is stored in the storage 25 (step S7). For example,
the time when the above-described action event is generated
(the time when the action event is detected by the action event
detector 12) and the time when the biological data is obtained
are added to the biological data stored in the storage 25.

[0085] The communication module 21 transmits the bio-
logical data stored in the storage 25 to the information trans-
mitting terminal 10 (step S8). The biological data stored in the
storage 25 is transmitted when the storage 25 lacks an area for
storing biological data obtained while the sensors are driven
(in other words, when the storage 25 lacks a space area) and
when the above-described measurement period (the period
during which the sensors are driven) ends.

[0086] If the measurement period is terminated, the bio-
logical sensor device 20 operates in the above-described
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power saving mode until an action event is detected again in
the information transmitting terminal 10.

[0087] The communication module 13 included in the
information transmitting terminal 10 receives the biological
data transmitted by the biological sensor device 20 (specifi-
cally, the communication module 21 included in the biologi-
cal sensor device 20). The biological data received by the
communication module 13 is accumulated (stored) in the
storage 14 (step S9).

[0088] The display processor 15 displays the biological
data stored in the storage 14 in accordance with the operation
by the user relative to the information transmitting terminal
10 (step S10). In this case, the biological data is displayed
along with the time when the action event added to the data is
generated and the time when the data is generated.

[0089] In the process shown in FIG. 6, in accordance with
the action event (intake event) detected in the information
transmitting terminal 10, a necessary sensor can be driven in
the biological sensor device 20 only during a necessary
period. Further, the biological data obtained by driving the
sensor can be displayed in the information transmitting ter-
minal 10. In this manner, it is possible to provide the user
(patient) of the information transmitting terminal 10 or a
doctor with the user’s biological data obtained during a pre-
determined period after the intake of medication.

[0090] In the present embodiment, for example, if the
intake event is not detected during a predetermined time
period, as described above, the warning module 16 included
in the information transmitting terminal 10 outputs a warning
indicating that the user has forgotten to take his/her medica-
tion. This warning may be conducted by an alarm, or a warn-
ing message may be displayed in the display 111 provided in
the information transmitting terminal 10. If the intake event is
not sent from the information transmitting terminal 10 during
apredetermined time period, the warning may be output from
the biological sensor device 20 side.

[0091] Since the acceleration sensor 209 is provided in the
biological sensor device 20, a tap operation relative to the
biological sensor device 20 can be detected. Thus, the intake
event may be detected on the biological sensor device 20 side
by detecting a tap operation relative to the biological sensor
device 20 although the intake event is explained as being
detected in the information transmitting terminal 10 in FIG. 6.
In such a case, power supply which enables the detection ofa
tap operation suffices for the biological sensor device 20
before the intake event is detected.

[0092] In the above descriptions, FIG. 6 is explained as
follows: the user takes one type of medication (diuretic).
However, in a case where the user takes a plurality of types of
medications, measurement information regarding the medi-
cations is held in the biological sensor device 20 (specifically,
the controller 22 included in the biological sensor device 20).
In this case, when the types of medications taken by the user
are transmitted to the biological sensor device 20 along with
the intake event, itis possible to conduct control (for example,
to drive a sensor) based on the measurement information in
accordance with the intake event (that is, the types of medi-
cations taken by the user) in the biological sensor device 20.
The user just has to specify the medications (or types of
medications) taken by the user when the action information is
obtained.

[0093] As stated above, the action information obtaining
module 11 (and the action event detector 12) continues its
operation after the intake event is detected. Thus, after the
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intake event is detected, the action information obtaining
module 11 and the action event detector 12 can detect another
action event although omitted in F1G. 6.

[0094] This specification now explains an operation con-
ducted when another action event is detected after the intake
event is detected (in other words, after the sensors included in
the biological sensor device 20 are driven).

[0095] Action events detected by the action event detector
12 include an action in which the user goes to the bathroom
(hereinafter, referred to as “bathroom use event™). The bath-
room use event is detected based on information (action infor-
mation) obtained by using, for example, the acceleration sen-
sor and the microphone which are provided in the information
transmitting terminal 10.

[0096] When the bathroom use event is detected in this
manner, the bathroom use event is sent to the biological
sensor device 20 through the communication module 13.
[0097] When the information transmitting terminal 10
transmits the bathroom use event to the biological sensor
device 20, the controller 22 included in the biological sensor
device 20 adds, for example, the blood pressure and heart rate
as the above-described measurement items. If sensors neces-
sary to obtain biological data indicating the blood pressure
and heart rate are not included in the sensors driven based on
the aforementioned intake event, the controller 22 drives the
necessary sensors (for example, the electrocardiogram sensor
206 and the pulse wave sensor 207) based on the bathroom
use event.

[0098] Thus, whenthe bathroom use event is detected in the
information transmitting terminal 10, for example, it is pos-
sible to provide the user and the like with change in the
biological data (blood pressure and heat rate) after the excre-
tion of waste products through the bathroom use.

[0099] Action events detected by the action event detector
12 include a user’s action in which the user moves so that the
external temperature around the user is changed by a prede-
termined value or greater (for example, by five degrees or
greater) due to the move (hereinafter, referred to as “external
temperature change event”). For example, the action is to
move from inside a house to outside or from outside to inside.
The external temperature change event is detected based on
information (action information) obtained by using, for
example, the thermometer 208 provided in the information
transmitting terminal 10.

[0100] When the external temperature change event is
detected in this manner, the event is transmitted to the bio-
logical sensor device 20 through the communication module
13.

[0101] When the information transmitting terminal 10
transmits the external temperature change event to the bio-
logical sensor device 20, the controller 22 included in the
biological sensor device 20 adds, for example, the blood
pressure and heart rate as the above-described measurement
items. When sensors necessary to obtain biological data indi-
cating the blood pressure and heart rate are not included in the
sensors driven based on the aforementioned intake event, the
controller 22 drives the necessary sensors based on the exter-
nal temperature change event (for example, the electrocardio-
gram sensor 206 and the pulse wave sensor 207).

[0102] When the external temperature change event is
detected in the information transmitting terminal 10, it is
possible to provide the user and the like with change in the
biological data (blood pressure and heart rate) due to the
change in external temperature.
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[0103] Further, action events detected by the action event
detector 12 include a user’s action in which the user snores
(hereinafter, referred to as “snore generation event”). The
snore generation event is detected based on information (ac-
tion information) obtained by using, for example, the micro-
phone provided in the information transmitting terminal 10.

[0104] When the snore generation event is detected in this
manner, the event is transmitted to the biological sensor
device 20 through the communication module 13.

[0105] When the information transmitting terminal 10
transmits the snore generation event to the biological sensor
device 20, the controller 22 included in the biological sensor
device 20 adds, for example, the pulse wave and acceleration
as the above-described measurement items. When sensors
necessary to obtain the pulse wave and acceleration are not
included in the sensors driven based on the aforementioned
intake event, the controller 22 drives the necessary sensors
(for example, the pulse wave sensor 207 and the acceleration
sensor 209) based on the snore generation event.

[0106] When the snore generation event is detected in the
information transmitting terminal 10, it is possible to provide
the user and the like with the biological data based on the
pulse wave and acceleration of the user as information for, for
example, judging the apneic state of the user during sleep.

[0107] The (information of) measurement items which are
added (or changed) when the above-described action events
(the bathroom use event, the external temperature change
event and the snore generation event) are detected are held in
the controller 22 included in the biological sensor device 20
as with the above-described measurement information. Thus,
in the biological sensor device 20, appropriate measurement
items can be added in accordance with various action events
detected in the information transmitting terminal 10.

[0108] The action events explained above are merely
examples. Other action events may be detected.

[0109] In the above explanations, after the intake event is
detected, another action event is detected. However, when
another action event is detected before the intake event is
detected, sensors necessary to obtain measurement items
(biological data) based on the action event may be appropri-
ately driven.

[0110] When the intake event is detected in the manner
explained above, biological signals and biological data are
obtained by driving sensors in the biological sensor device 20
as explained in FIG. 6. In this case, although omitted in FIG.
6, the biological event detector 26 included in the biological
sensor device 20 can detect a biological event (an event
related to the living body of the user) based on the biological
signals and biological data obtained in the biological sensor
device 20.

[0111] Now, this specification explains an operation con-
ducted when a bioclogical event is detected by the biological
event detector 26. Biological events detected by the biologi-
cal event detector 26 include an event in which the body
temperature of the user is high or low (hereinafter, referred to
as “body temperature event”). The body temperature event
can be detected when the thermometer 208 which is neces-
sary to obtain the body temperature of the user is driven.
Specifically, when the body temperature of the user is, for
example, equal to or higher than 37.5 degrees, a body tem-
perature event in which the body temperature is high is
detected. On the other hand, when the body temperature of the
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user is, for example, equal to or lower than 35.5 degrees, a
body temperature event in which the body temperature is low
is detected.

[0112] When a body temperature event is detected in this
manner, the controller 22 included in the biological sensor
device 20 increases the measurement frequency (sampling
interval) of, for example, the body temperature obtained by
the thermometer 208. Thus, when the body temperature of the
user is higher or lower than a certain value, it is possible to
provide the user and the like with change in body temperature
(biological data) in more detail.

[0113] The biological events detected by the biological
event detector 26 include an event in which the heart rate is
increased or decreased by, for example, twenty or greater for
one minute (hereinafter, referred to as “heart rate change
event”). The heart rate change event can be detected when the
electrocardiogram sensor 206 (pulse wave sensor 207) which
is necessary to obtain the heart rate of the user is driven.
[0114] When the heart rate change event is detected in this
manner, the controller 22 included in the biological sensor
device 20 increases the measurement frequency of the heart
rate obtained by the electrocardiogram sensor 206. Thus, the
operation mode for obtaining the heart rate in the biological
sensor device 20 can be switched from a mode (heart rate
mode) for merely obtaining the heart rate (heartbeat interval)
to a mode (electrocardiogram mode) for obtaining detailed
biological data of electrocardiogram (waveform). Accord-
ingly, when the heart rate is rapidly changed, it is possible to
provide the user and the like with biological data related to the
heart rate in more detail.

[0115] In the above explanations, the measurement fre-
quency by the sensor is changed in accordance with the bio-
logical event detected by the biological event detector 26 (for
example, the body temperature event or the heart rate change
event). However, for example, the start or abeyance of driving
of the sensor may be controlled in accordance with the bio-
logical event.

[0116] The biological events explained above are merely
examples. Other biological events (for example, increase or
decrease in blood pressure) may be detected.

[0117] As described above, in the present embodiment,
when a user’s action is detected in the information transmit-
ting terminal 10, biological data related to the user is obtained
by driving sensors in the biological sensor device 20 during
the measurement period included in the measurement infor-
mation in association with the action. By this configuration,
in the present embodiment, sensors are driven only during a
predetermined period after a user’s action is detected. There-
fore, the present embodiment realizes acquisition of neces-
sary biological data and power saving in the biological sensor
device 20 compared with a case in which sensors provided in
the biological sensor device 20 are driven for twenty four
hours. In addition, in the present embodiment, the data vol-
ume of the biological data obtained in the biological sensor
device 20 can be reduced.

[0118] In the present embodiment, even if the biological
sensor device 20 includes a plurality of types of sensors, only
the sensors associated with the user’s action detected in the
information transmitting terminal 10 (in short, only the sen-
sors which should be driven) are driven. Thus, it is possible to
further reduce the power consumption of the biological sen-
sor device 20.

[0119] In the present embodiment, biological data related
to the user is obtained at the measurement frequency associ-
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ated with the user’s action detected in the information trans-
mitting terminal 10. Thus, it is possible to obtain necessary
biological data at an appropriate measurement frequency.

[0120] In the present embodiment, for example, the user’s
action (action event) in which the user took medication is
detected in accordance with the operation of the user. By this
configuration, it is possible to obtain biological data after the
intake of medication (in other words, it is possible to accu-
rately record the effect or side-effect of medication). There-
fore, it is possible to determine whether or not the effect or
side-effect of the medication taken by the user (patient) is
manifest if the user (patient) confirms the information trans-
mitting terminal 10 which displays the biological data or the
user shows the information transmitting terminal 10 to a
doctor.

[0121] Inthe present embodiment, when the action event in
which the user took medication is not detected within a pre-
determined period, for example, a warning indicating that the
user has forgotten to take his/her medication is output. In this
manner, it is possible to prevent the user from forgetting to
take medication.

[0122] In the present embodiment, for example, based on
the biological data (or biological signal) which is obtained
after the intake event is detected, the measurement frequency
of the biological signal by a sensor is changed. This configu-
ration realizes improvement in measurement accuracy when
the user has a change different from usual (for example, the
body temperature is high or low, or the heart rate is rapidly
changed).

[0123] In the present embodiment, when the storage 25
lacks an area for storing biological data obtained in the bio-
logical sensor device 20, and when the measurement period
ends, biological data stored in the storage 25 is transmitted to
the information transmitting terminal 10. This transmission
realizes decrease in the number of transmission times of
biological data from the biological sensor device 20 to the
information transmitting terminal 10. Thus, power saving is
realized in the biological sensor device 20.

[0124] In the present embodiment, this specification
explains that the biological data transmitted from the biologi-
cal sensor device 20 to the information transmitting terminal
10 is accumulated (stored) in, for example, the storage 14
included in the information transmitting terminal 10. Further,
this specification explains that the biological data is displayed
in the display 111 in accordance with, for example, the
instruction of the user. However, the biological data may be
transmitted to (in other words, uploaded in) the external
server device 30 which functions as a cloud server providing
a cloud computing service as shown in FIG. 7. If biological
data is managed inthe server device 30 for each user (patient),
forexample, a doctor can download and browse the biological
data of the desired user in a terminal other than the informa-
tion transmitting terminal 10 (for example, in a terminal used
by the doctor).

[0125] In the present embodiment, this specification
merely explains the case in which the user takes medication.
However, the information provision system of the present
embodiment may be also applied when the effect of a medi-
cation is confirmed in, for example, a clinical trial.

[0126] This specification explains that the information pro-
vision system of the present embodiment includes the infor-
mation transmitting terminal 10 and the biological sensor
device 20. However, the information provision system may be
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realized as one device (electronic device) having both of the
functions of the information transmitting terminal 10 and the
biological sensor device 20.

[0127] The processes explained in the present embodiment
can be executed by a computer program. Therefore, by
merely installing the computer program for executing the
processes in a normal computer through a computer-readable
storage medium in which the computer program is stored, and
executing the computer program, an effect similar to the
present embodiment can be easily realized.

[0128] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.

What is claimed is:

1. An information provision system comprising:

a biological sensor device including a sensor; and

an information transmitting terminal communicably con-
nected to the biological sensor device, wherein

the information transmitting terminal includes a detector to
detect an action of the user, and

the biological sensor device includes:

a memory to hold measurement information including a
measurement period during which biological data is
obtained in association with the action of the user; and

an obtaining module to obtain, when the action of the user
is detected, biological data by driving the sensor during
the measurement period included in the measurement
information in association with the action.

2. The system of claim 1, wherein

the biological sensor device includes a plurality of types of
Sensors,

the measurement information held in the memory further
includes sensor information indicating a sensor to be
driven in association with the action of the user, and

the obtaining module obtains the biological data by driving
the sensor indicated by the sensor information included
in the measurement information in association with the
detected action of the user.

3. The system of claim 2, wherein

the measurement information held in the memory further
includes a measurement frequency by the sensor in asso-
ciation with the action of the user, and

the obtaining module obtains the biological data at the
measurement frequency included in the measurement
information in association with the detected action of the
user.

4. The system of claim 1, wherein

the action of the user includes an action in which a medi-
cation 1s taken, and

the detector detects intake of the medication in accordance
with a user’s operation of the transmitting terminal or
the biological sensor.
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5. The system of claim 4, wherein

the information transmitting terminal further includes a
warning module to output a warning when the intake of
the medication is not detected within a predetermined
period.

6. The system of claim 1, wherein

the biological sensor device further includes a controller
configured to change a measurement frequency by the
sensor based on the obtained biclogical data.

7. The system of claim 1, wherein

the biological sensor device further includes:

a storage in which the obtained biological data is stored,
and

a communication module to transmit the biological data
stored in the storage to the information transmitting
terminal when the storage lacks an area for storing the
obtained biological data and when the measurement
period ends.

8. The system of claim 7, wherein

the information transmitting terminal further includes a
display processor configured to display the transmitted
biological data.

9. The system of claim 7, wherein

the information transmitting terminal further includes a
communication module to transmit the transmitted bio-
logical data to an external server device.

10. The system of claim 1, wherein the action of the user
includes an action in which a bathroom is used, an action in
which the user moves so that an external temperature around
the user is changed by a predetermined value or greater due to
the move, and an action in which the user snores.

11. An electronic device including a sensor, the device
comprising:

a detector to detect an action of the user;

a memory to hold measurement information including a
measurement period during which biological data is
obtained in association with the action of the user; and

an obtaining module to obtain, when the action of the user
is detected, biological data by driving the sensor during
the measurement period included in the measurement
information in association with the action.

12. The device of claim 11, the device including a plurality

of types of sensors, wherein

the measurement information held in the memory further
includes sensor information indicating a sensor to be
driven in association with the action of the user, and

the obtaining module obtains the biological data by driving
the sensor indicated by the sensor information included
in the measurement information in association with the
detected action of the user.

13. The device of claim 12, wherein

the measurement information held in the memory further
includes a measurement frequency by the sensor i asso-
ciation with the action of the user, and

the obtaining module obtains the biological data at the
measurement frequency included in the measurement
information in association with the detected action of the
user.

14. A method executed by an information provision system
including a biological sensor device and aninformation trans-
mitting terminal communicably connected to the biological
sensor device, the biological sensor device including a sensor
and a memory to hold measurement information including a
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measurement period during which biological data is obtained
in association with an action of the user, the method compris-
ing:
detecting the action of the user by the information trans-
mitting terminal; and
obtaining, when the action of the user is detected, biologi-
cal data by driving the sensor during the measurement
period included in the measurement information in asso-
ciation with the action by the biological sensor device.
15. The method of claim 14, wherein
the biological sensor device includes a plurality of types of
Sensors,
the measurement information held in the memory further
includes sensor information indicating a sensor to be
driven in association with the action of the user, and
the obtaining includes obtaining the biological data by
driving the sensor indicated by the sensor information
included in the measurement information in association
with the detected action of the user.
16. The method of claim 15, wherein

the measurement information held in the memory further
includes a measurement frequency by the sensor in asso-
ciation with the action of the user, and
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the obtaining includes obtaining the biological data at the
measurement frequency included in the measurement
information in association with the detected action of the
user.

17. A computer-readable storage medium having stored
thereon a computer program which is executable by a com-
puter of an electronic device communicably connected to a
biological sensor device including a sensor, the program
causing the computer to execute functions of:

detecting an action of the user; and

causing the biological sensor device to obtain, when the

action of the user is detected, biological data by driving
the sensor during a measurement period associated with
the action.

18. The storage medium of claim 17, wherein

the biological sensor device includes a plurality of types of

sensors, and

the causing includes causing the biological sensor device to

obtain the biological data by driving a sensor associated
with the detected action of the user.

19. The storage medium of claim 18, wherein

the causing includes causing the biological sensor device to

obtain the biological data at a measurement frequency
associated with the detected action of the user.
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