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7) ABSTRACT

A physical activity assistance apparatus includes a blood
oxygen concentration measurement section (biological
information detection section and blood oxygen concentra-
tion calculation section) that measures a user’s blood oxygen
concentration and a breathing instruction section that
instructs the user to practice a predetermined breathing
method when the blood oxygen concentration is lower than
or equal to a first threshold. The thus configured physical
activity assistance apparatus can appropriately support the
user’s physical activity.
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PHYSICAL ACTIVITY ASSISTANCE
APPARATUS, PHYSICAL ACTIVITY
ASSISTANCE SYSTEM, PHYSICAL
ACTIVITY ASSISTANCE METHOD, AND
PHYSICAL ACTIVITY ASSISTANCE
PROGRAM

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims priority to Japanese Patent
Application No. 2015-158980, filed Aug. 11, 2015, the
entirety of which is herein incorporated by reference.

BACKGROUND
[0002] 1. Technical Field
[0003] The present invention relates to a physical activity

assistance apparatus, a physical activity assistance system, a
physical activity assistance method, and a physical activity
assistance program.

[0004] 2. Related Art

[0005] There has been a known travel assistance informa-
tion providing system of related art that generates travel
assistance information in consideration of a user’s physical
condition (see JP-A-2013-220182, for example).

[0006] The travel assistance information providing system
described in JP-A-2013-220182 includes an environment
prediction section and a travel assistance information gen-
eration section. Out of the two sections, the environment
prediction section uses environment information (atmo-
spheric pressure, temperature, humidity, and wind direction,
for example) along a path along which the user travels to
predict changes in the environment along the path. The
travel assistance information generation section uses a result
of the predication performed by the environment prediction
section and the user’s biological information (heart rate,
pulse rate, and blood sugar level, for example) to generate
travel assistance information including advice on the user’s
travel. The user then acts on the basis of the travel assistance
information to avoid a situation in which the user is involved
in a risky state.

[0007] In the travel assistance information providing sys-
tem described in JP-A-2013-220182, in which the travel
assistance information is provided on the basis of the user’s
biological information and the environment information
along a path along which the user travels, when the user is,
for example, climbing a mountain, the system abruptly
recommends the user to descend the mountain on the basis
of the information described above. For example, even in a
case where the user’s condition, such as the degree of
altitude sickness, is likely to be improved by causing the
user to take a rest for a while or practice a predetermined
breathing method, that is, even in a case where the user does
not necessarily descend the mountain, the system recom-
mends the user to descend the mountain in some cases. The
user cannot therefore continue physical activity (mountain
climbing described above, for example) that the user can
potentially perform in some cases, and the system undesir-
ably cannot always appropriately support the user’s physical
activity.

SUMMARY

[0008] An advantage of some aspects of the invention is to
provide a physical activity assistance apparatus, a physical
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activity assistance system, a physical activity assistance
method, and a physical activity assistance program capable
of appropriately supporting a user’s physical activity.
[0009] A physical activity assistance apparatus according
to a first aspect of the invention includes a blood oxygen
concentration measurement section that measures a user’s
blood oxygen concentration and a breathing instruction
section that instructs the user to practice a predetermined
breathing method when the blood oxygen concentration is
lower than or equal to a first threshold.

[0010] A pressure breathing method can be exemplified as
the predetermined breathing method described above. In the
first aspect, for example, in a case where the first threshold
is set at a value below which the user is likely to suffer from
altitude sickness, the user is instructed, when the blood
oxygen concentration is lower than or equal to the first
threshold, to practice a breathing method that allows the
blood oxygen concentration to rise, whereby the user can
lower a risk of developing altitude sickness by practicing
breathing in accordance with the instruction. Therefore, for
example, when the user practices the breathing method to
successfully cause the blood oxygen concentration to be
higher than the first threshold, the user can continue the
physical activity. The physical activity assistance apparatus
can therefore appropriately support the user’s physical activ-
ity.

[0011] In the first aspect, it is preferable that the physical
activity assistance apparatus preferably further include a
breathing detection section that detects the user’s breathing,
a practice evaluation section that evaluates based on a result
of the detection performed by the breathing detection section
whether or not the user is practicing breathing according to
the breathing method, and a handling method instruction
section that instructs the user to practice a handling method
when the practice evaluation section determines that the user
is practicing the breathing according to the breathing method
and the measured blood oxygen concentration is lower than
or equal to a second threshold lower than the first threshold.
[0012] Suspension of the physical activity can be exem-
plified as the handling method described above. For
example, when the user is climbing a mountain, descending
the mountain can be exemplified as the handling method.
[0013] According to the first aspect with the configuration
described above, in a case where the blood oxygen concen-
tration is lower than or equal to the second threshold, which
is lower than the first threshold, even after the user practices
the breathing method, the user is instructed to practice the
handling method, whereby a situation in which the user
continues the physical activity and is involved in a risky
state (altitude sickness, for example) can be avoided. The
physical activity assistance apparatus can therefore appro-
priately support the user’s physical activity.

[0014] In the first aspect, it is preferable that the physical
activity assistance apparatus further includes a breathing
detection section that detects the user’ s breathing, a practice
evaluation section that evaluates based on a result of the
detection performed by the breathing detection section
whether or not the user is practicing breathing according to
the breathing method, a period acquisition section that
acquires, when the practice evaluation section determines
that the user is practicing the breathing according to the
breathing method, a period for which the user has been
practicing the breathing according to the breathing method,
and a handling method instruction section that instructs the
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user to practice a handling method when the acquired period
is longer than a predetermined period and the measured
blood oxygen concentration is not higher than a second
threshold lower than the first threshold.

[0015] According to the first aspect with the configuration
described above, in a case where the blood oxygen concen-
tration is not higher than the second threshold even after the
user practices the breathing method for the predetermined
period, the user is instructed to practice the handling
method, whereby a situation in which the user continues the
physical activity and is involved in a risky state can be
further avoided. The physical activity assistance apparatus
can therefore more appropriately support the user’s physical
activity.

[0016] In the first aspect, it is preferable that the breathing
detection section includes a first sensor that detects motion
of the user’s chest.

[0017] According to the first aspect with the configuration
described above, since the first sensor can detect the motion
of the user’s chest, the user’s breathing rate can be readily
measured. The practice evaluation section can therefore
evaluate on the basis of the breathing rate whether or not the
user is appropriately practicing the breathing method. The
physical activity assistance apparatus can therefore more
adequately provide the user with a handling method instruc-
tion.

[0018] In the first aspect, it is preferable that the breathing
detection section includes a second sensor that detects the
user’s body motion, and that the practice evaluation section
evaluates based on results of the detection performed with
the first sensor and the second sensor whether or not the user
is practicing the breathing according to the breathing
method.

[0019] According to the first aspect with the configuration
described above, since the breathing evaluation section
evaluates whether or not the user is practicing the breathing
method on the basis of the motion of the user’s body motion
and chest motion, the breathing evaluation section can more
accurately evaluate whether or not the user is practicing the
breathing method. The physical activity assistance apparatus
can therefore further adequately provide the user with a
handling method instruction.

[0020] In the first aspect, it is preferable that the physical
activity assistance apparatus further includes an altitude
detection section that detects altitude and an adjustment
section that adjusts the first threshold in accordance with the
detected altitude.

[0021] A GPS (global positioning system), an atmospheric
pressure meter, and other devices can be exemplified as the
altitude detection section.

[0022] In the first aspect with the configuration described
above, in the case where the first threshold is set at a value
below which the user is likely to suffer from altitude
sickness, the first threshold can be adjusted on an altitude
basis. The physical activity assistance apparatus can there-
fore adequately provide the user with a handling method
instruction in accordance with the altitude.

[0023] In the first aspect, it is preferable that the physical
activity assistance apparatus further includes a restriction
section that restricts an instruction issued by the breathing
instruction section when the blood oxygen concentration is
higher than the first threshold.

[0024] According to the first aspect with the configuration
described above, since the instruction issued by the breath-
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ing instruction section is restricted when the blood oxygen
concentration is higher than the first threshold, that is, when
the user’s blood oxygen concentration reaches an appropri-
ate value, the user can recognize that the blood oxygen
concentration has reached the appropriate value. The fact the
instruction is no longer made therefore allows the user to
readily recognize that the user can continue the physical
activity (mountain climbing, for example).

[0025] A physical activity assistance system according to
a second aspect of the invention includes the physical
activity assistance apparatus and an information processing
apparatus capable of communicating with the physical activ-
ity assistance apparatus. The physical activity assistance
apparatus transmits a warning signal when the blood oxygen
concentration is lower than or equal to the first threshold and
the second threshold, and the information processing appa-
ratus includes a notification section that notifies the user of
a warning when the warning signal is received.

[0026] The second aspect can provide the same advanta-
geous effects as those provided by the physical activity
assistance apparatus according to the first aspect. Further, a
leader of a mountain climbing party or any other person who
possesses the information processing apparatus described
above can grasp both a state in which a member of the party
is likely to suffer from altitude sickness and a state in which
the member has suffered from altitude sickness.

[0027] A physical activity assistance method according to
a third aspect of the invention is a physical activity assis-
tance method performed with use of an instruction apparatus
that instructs a user to practice a breathing method, the
method including measuring the user’s blood oxygen con-
centration and instructing the user to practice a predeter-
mined breathing method when the blood oxygen concentra-
tion 1is lower than or equal to a first threshold.

[0028] The third aspect can provide the same advanta-
geous effects as those provided by the physical activity
assistance apparatus according to the first aspect described
above.

[0029] A physical activity assistance program according to
a fourth aspect of the invention is a physical activity
assistance program executed by a computer, the program
causing the computer to perform acquiring a user’s blood
oxygen concentration and instructing the user to practice a
predetermined breathing method when the blood oxygen
concentration is lower than or equal to a first threshold.
[0030] The fourth aspect, in which the computer executes
the physical activity assistance program, can provide the
same advantageous effects as those provided by the physical
activity assistance apparatus according to the first aspect
described above.

[0031] The physical activity assistance program may be
recorded on a computer readable recording medium.
[0032] The configuration described above, in which the
computer reads and executes as appropriate the physical
activity assistance program recorded on the recording
medium, can provide the same advantageous effects as those
provided by the physical activity assistance apparatus
according to the first aspect described above. As the record-
ing medium, a magnetic tape, a magnetic disk, an optical
disk, a magneto-optical disk, an HDD (hard disk drive), and
a semiconductor memory can be employed. The physical
activity assistance program can be not only installed in the
computer and executed but also readily distributed by using
any of the recording media described above. Further, the
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physical activity assistance program may be acquired from
a server or any other apparatus on a network, installed in a
computer and executably distributed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The invention will be described with reference to
the accompanying drawings, wherein like numbers refer-
ence like elements.

[0034] FIG. 1 is a diagrammatic view showing the con-
figuration of a physical activity assistance system according
to a first embodiment of the invention.

[0035] FIG. 2 is a block diagram showing the configura-
tion of a biological information measurement apparatus that
forms the physical activity assistance system according to
the first embodiment.

[0036] FIG. 3 is a block diagram showing the configura-
tion of a control section of the biological information
measurement apparatus according to the first embodiment.
[0037] FIG. 4 shows an example of a breathing method
presentation screen displayed in a breathing method presen-
tation process according to the first embodiment.

[0038] FIG. 5 shows an example of a handling method
presentation screen displayed in a handling method presen-
tation process according to the first embodiment.

[0039] FIG. 6 is a block diagram showing the configura-
tion of an information processing apparatus that forms the
physical activity assistance system according to the first
embodiment.

[0040] FIG. 7 is a flowchart showing a notification control
process carried out by a physical activity assistance appa-
ratus according to the first embodiment.

[0041] FIG. 8 is a block diagram showing the configura-
tion of a control section of an information processing
apparatus that forms a physical activity assistance system
according to a second embodiment of the invention.
[0042] FIG. 9 is a diagrammatic view showing the con-
figuration of a physical activity assistance system according
to a third embodiment of the invention.

[0043] FIG. 10 shows an example of a warning screen
displayed in a notification control process according to the
third embodiment.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

First embodiment

[0044] A first embodiment of the invention will be
described below with reference to the drawings.

Schematic Configuration of Physical Activity Assistance
System

[0045] FIG. 1 is a diagrammatic view showing a sche-
matic configuration of a physical activity assistance system
1 according to the present embodiment.

[0046] The physical activity assistance system 1 according
to the present embodiment includes a biological information
measurement apparatus 2 (hereinafter referred to as mea-
surement apparatus in some cases), a breathing detection
apparatus 3, which forms part of the measurement apparatus
2, and an information processing apparatus 4, which com-
municates with the measurement apparatus 2, as shown in
FIG. 1. Among the components described above, the mea-
surement apparatus 2 (instruction apparatus) and the breath-
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ing detection apparatus 3 correspond to the physical activity
assistance apparatus according to an aspect of the invention.
[0047] The physical activity assistance system 1 is used by
a user US who performs physical activity (mountain climb-
ing, for example). In the physical activity assistance system
1, when the user US who is performing the physical activity
is likely to be involved in an abnormal physical condition,
the measurement apparatus 2 and the breathing detection
apparatus 3 instruct the user to practice a predetermined
breathing method, and even when the user US is still
involved in the abnormal physical condition after the user
US practices the breathing method, the measurement appa-
ratus 2 and the breathing detection apparatus 3 instruct the
user to practice a handling method for eliminating the
abnormal physical condition.

[0048] Specifically, the physical activity assistance system
1 evaluates whether or not the user US is in danger of
suffering from altitude sickness on the basis of biological
information detected by the measurement apparatus 2 and
the breathing detection apparatus 3, and when a result of the
evaluation shows that the user US is in danger of suffering
from altitude sickness, the physical activity assistance sys-
tem 1 causes display sections of the measurement apparatus
2 and the breathing detection apparatus 3 to display a screen
that instructs the user to practice the breathing method
described above. Further, even after the user US practices
the breathing method, when it is evaluated on the basis of the
biological information described above, the breathing rate,
and other factors that the user US is likely to be suffering
from altitude sickness, the physical activity assistance sys-
tem 1 causes the display sections of the measurement
apparatus 2 and the breathing detection apparatus 3 to
display a screen that instructs the user to descend the
mountain.

[0049] The physical activity is not limited to mountain
climbing and refers to general physical activity that involves
motion of the body, such as high-altitude walking, running,
and sports.

[0050] The measurement apparatus 2, the breathing detec-
tion apparatus 3, and the information processing apparatus 4
will be described below.

Configuration of Biological Information Measurement
Apparatus

[0051] FIG. 2 is a block diagram showing the configura-
tion of the biological information measurement apparatus 2.
[0052] The biological information measurement apparatus
2 is a wearable apparatus that is attached to the user US, as
shown in FIG. 1, and detects and analyzes the user US’s
biological information and body motion information. The
thus configured measurement apparatus 2 includes an opera-
tion section 21, a detection section 22, a notification section
23, a communication section 24, a storage section 25, and a
control section 26, and these sections are connected to one
another via a bus line BL, as shown in FIG. 2.

Configuration of Operation Section

[0053] The operation section 21 has a plurality of buttons
(not shown) disposed on an exterior case of the measure-
ment apparatus 2 and outputs an operation signal according
to a button that receives input operation (pressed-down
button)to the control section 26. The operation section 21
does not necessarily have the configuration having buttons



US 2017/0043214 Al

and may instead be a touch panel disposed on a display
section 231, which will be described later, or may instead be
configured to detect the user’s tap operation.

Configuration of Detection Section

[0054] The detection section 22 includes a biological
information detection section 221, a body motion informa-
tion detection section 222, and a position information detec-
tion section 223.

[0055] The biological information detection section 221
detects the user’s biological information and outputs the
biological information to the control section 26 under the
control of the control section 26. The biological information
detection section 221 detects the biological information in
the form of the blood oxygen concentration and may be
configured to further detect the pulse, heart rate, blood
pressure, blood sugar level, body temperature, sweat rate,
and other factors.

[0056] Specifically, the biological information detection
section 221 applies infrared light to the blood flowing
through the user US’s blood vessel and detects the lumi-
nosity of light reflected off hemoglobin and oxyhemoglobin,
which emit light in accordance with the applied infrared
light.

[0057] Thebody motion information detection section 222
corresponds to the second sensor according to an aspect of
the invention, detects body motion information representing
the user’s body motion, and outputs the body motion infor-
mation to the control section 26 under the control of the
control section 26. In the present embodiment, the body
motion information detection section 222 detects the body
motion information in the form of an acceleration signal that
changes in accordance with the user’s body motion. The
body motion information detection section 222 may further
detect angular velocity that changes in accordance with the
user’s body motion as well as the acceleration.

[0058] The position information detection section 223
acquires position information representing the current posi-
tion of the measurement apparatus 2 (that is, position
information representing current position of user US). For
example, the position information detection section 223
corresponds to a satellite positioning system, such as a GPS
(global positioning system), and acquires position informa-
tion representing the current position described above on the
basis of a radio wave received from a satellite. The position
information detection section 223 then outputs the acquired
position information to the control section 26. In place of the
configuration described above, a configuration in which a
communication radio wave is used to calculate the position
information may be employed.

Configuration of Notification Section

[0059] The notification section 23 notifies the user of a
variety of pieces of information under the control of the
control section 26. The notification section 23 includes a
display section 231, a voice output section 232, and a
vibration section 233.

[0060] The display section 231 has a display unit, such as
a liquid crystal display panel or any of a variety of other
display panels and a plurality of LEDs (light emitting
diodes), and displays information inputted from the control
section 26. For example, the display section 231 displays the
biological information and the body motion information
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detected by the detection section 22 described above. The
display section 231 further displays a warning screen
(breathing method presenting screen and handling method
presenting screen) and other screens based on presentation
information generated by the control section 26.

[0061] The voice output section 232 includes a voice
output unit, such as a loudspeaker, and outputs voice accord-
ing to a voice signal inputted from the control section 26.

[0062] The vibration section 233 has a motor the action of
which is controlled by the control section 26 and notifies the
user of, for example, a warning in the form of vibration
produced by the driven motor.

Configuration of Communication Section

[0063] The communication section 24 includes a commu-
nication module that can communicate with the breathing
detection apparatus 3 and the information processing appa-
ratus 4 described above. The communication section 24
acquires data on the user US’s breathing detected by the
breathing detection apparatus 3. The communication section
24 transmits not only the biological information and the
body motion information detected and acquired by the
measurement apparatus 2 but also warning information that
notifies the user US’s abnormal physical condition and other
pieces of information to the information processing appara-
tus 4.

[0064] In the present embodiment, the communication
section 24 communicates with the information processing
apparatus 4 in accordance with a short-range wireless com-
munication scheme. Instead, the communication section 24
may communicate with the information processing appara-
tus 4 via a cradle or any other relay device or may commu-
nicate with the information processing apparatus 4 via a
cable. The communication section 24 may still instead
communicate with the information processing apparatus 4
and other external apparatus via a network.

Configuration of Storage Section

[0065] The storage section 25 is formed of a storage unit
including a flash memory or any other storage device and
includes a control information storage section 251 and a
detection information storage section 252.

[0066] The control information storage section 251 stores
control information, such as a variety of programs and data
necessary for the action of the measurement apparatus 2. As
examples of the programs, the control information storage
section 251 stores a control program that controls the
measurement apparatus 2 and a notification control program
for carrying out a physical activity assistance process includ-
ing a breathing method notification process and a handling
method notification process. The notification control process
will be described later in detail.

[0067] The control information storage section 251 further
stores, as the data described above, connection information
necessary for communication connection with the breathing
detection apparatus 3 and the information processing appa-
ratus 4 and setting information inputted, for example, by the
user. The setting information contains a first threshold and a
second threshold of the blood oxygen concentration (SPO,).
[0068] The first threshold and the second threshold are
indices used to evaluate whether or not the user US is
capable of mountain climbing. Out of the two thresholds, the
first threshold is a value below which the user US is likely
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to suffer from altitude sickness and set and stored in advance
by the user US or a medical worker. The second threshold is
a value below which the user US has possibly suffered from
altitude sickness and set and stored in advance by the user
US or a medical worker, as in the case of the first threshold.
For example, in the present embodiment, the first threshold
is set at 100 SPO,, and the second threshold is set at 80
SPO,.

[0069] In the present embodiment, the first threshold and
the second threshold can be changed as appropriate, as will
be described later in detail, in accordance with the current
location (altitude) where the user US is present.

[0070] The setting information described above further
contains a breathing method practice limit period (10 min-
utes in initial state) and a restriction implementation limit
period (3 minutes in initial state) in addition to the first
threshold and the second threshold.

[0071] Among the parameters contained in the setting
information, the breathing method practice limit period and
the restriction implementation limit period are inputted and
set by the user US or a medical worker via a setting screen
displayed in the display section 23.

[0072] The detection information storage section 252
stores the biological information and the body motion infor-
mation detected by the detection section 22 described above
and results of analysis of the biological information and the
body motion information (blood oxygen concentration and
breathing rate, for example) performed by the control sec-
tion 26. The detection information storage section 252 is
configured to successively store these pieces of information
and overwrite the information stored at the earliest point of
time with newly acquired information in a case where the
detection information storage section 252 is short of storage

capacity.
Configuration of Control Section

[0073] FIG. 3 is a block diagram showing the configura-
tion of the control section 26.

[0074] The control section 26 includes a processing cir-
cuit, such as a CPU (central processing unit), and controls
the action of the measurement apparatus 2 autonomously or
in accordance with an operation signal inputted via the
operation section 21 described above. The control section 26
has a time measurement section 261, a detection control
section 262, a notification control section 263, a communi-
cation control section 264, an information acquisition sec-
tion 265, a blood oxygen concentration calculation section
266, an altitude calculation section 267, a threshold adjust-
ment section 268, a threshold evaluation section 269, a
breathing instruction section 270, a breathing rate calcula-
tion section 271, a practice evaluation section 272, a period
evaluation section 273, a handling method instruction sec-
tion 274, a restriction section 275, and a presentation infor-
mation generation section 276 as functional sections
achieved when the processing circuit executes the program
stored in the control information storage section 251, as
shown in FIG. 3.

[0075] The time measurement section 261 measures the
current date and time.

[0076] The detection control section 262 controls the
action of the detection section 22 described above. For
example, the detection control section 262, when it deter-
mines that the measurement apparatus 2 is not attached to
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the user, causes the biological information detection section
221 to stop detecting the biological information to lower
power consumption.

[0077] The notification control section 263 controls the
action of the notification section 23. For example, the
notification control section 263 outputs notification infor-
mation containing display and voice representing the state of
the action of the measurement apparatus 2, results of the
detection performed by the detection section 22, and other
pieces of information to the notification section 23 to cause
the notification section 23 to notify the notification infor-
mation. The notification control section 263 further causes a
setting screen where a variety of settings of the measurement
apparatus 2 are inputted and changed to be displayed. The
notification control section 263 further drives the motor of
the vibration section 233 as required to notify predetermined
information in the form of vibration produced by the driven
motor.

[0078] The communication control section 264 controls
the action of the communication section 24 described above.
[0079] The information acquisition section 265 acquires a
variety of signals and a variety of pieces of information
inputted from the operation section 21, the detection section
22, and the communication section 24. For example, the
information acquisition section 265 acquires the content of
an input to the setting screen described above on the basis of
an operation signal according to input operation performed
on the setting screen. The information acquisition section
265 further acquires the biological information (for
example, information on luminosity of light reflected off
hemoglobin and oxyhemoglobin in user US’s blood), the
body motion information, and the position information
inputted from the detection section 22 and causes the storage
section 25 (detection information storage section 252) to
store these pieces of information. The information acquisi-
tion section 265 further acquires data on the breathing
(breathing information) detected by the breathing detection
apparatus 3 and causes the storage section 25 (detection
information storage section 252) to store the data.

[0080] The blood oxygen concentration calculation sec-
tion 266 calculates the user US’s blood oxygen concentra-
tion on the basis of the biological information inputted from
the biological information detection section 221. Specifi-
cally, the blood oxygen concentration calculation section
266 detects the user US’s blood oxygen concentration on the
basis of the information, detected by the biological infor-
mation detection section 221 and acquired by the informa-
tion acquisition section 265, on the luminosity of light
reflected off hemoglobin and oxyhemoglobin in the blood
flowing through the user US’s blood vessel. The blood
oxygen concentration of a typical user US who is at rest is,
for example, 100 SPO,.

[0081] The altitude calculation section 267 calculates the
altitude at the current location where the user US is present
on the basis of the position information detected by the
position information detection section 223 and acquired by
the information acquisition section 265.

[0082] The threshold adjustment section 268 has a func-
tion of adjusting the first threshold and the second threshold
described above on the basis of the altitude calculated by the
altitude calculation section 267. For example, when the
altitude calculation section 267 shows that the altitude at the
current location where the user US is present is lower than
1800 m above sea level, the threshold adjustment section
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268 does not change (adjust) the first threshold (100 SPO,)
and the second threshold (80 SPO,) set in advance. On the
other hand, when the altitude at the current location where
the user US is present is higher than or equal to 1800 m
above sea level, the threshold adjustment section 268 sets
the first threshold, for example, at 95 SPO, and adjusts the
second threshold, for example, to 75 SPO,.

[0083] It is noted that 100 SPO, means that a measured
value of the blood oxygen concentration is 100%, and 80
SPO, means that a measured value of the blood oxygen
concentration is 80%. Each of these expressions can instead
be interpreted to mean that the expression represents a
relative amount with respect to the blood oxygen concen-
tration measured in a reference state. For example, assuming
that the blood oxygen concentration measured at home is
100%, these expressions may be interpreted in such a way
that 100 SPO, means that it is equal to the blood oxygen
concentration measured at home, and 80 SPO, means that at
corresponds to 80% the blood oxygen concentration mea-
sured at home.

[0084] The threshold evaluation section 269 has a function
of evaluating whether or not the user US’s blood oxygen
concentration is higher than the first threshold and the
second threshold. Specifically, the threshold evaluation sec-
tion 269 evaluates whether or not the blood oxygen con-
centration detected by the blood oxygen concentration cal-
culation section 266 is higher than the first threshold and the
second threshold adjusted by the threshold adjustment sec-
tion 268. In detail, the threshold evaluation section 269
performs the evaluation of whether or not the user US’s
blood oxygen concentration is higher than the first threshold,
for example, every 5 minutes. Further, when the practice
evaluation section 272, which will be described later, deter-
mines that the user US is practicing a pressure breathing
method, the threshold evaluation section 269 evaluates
whether or not the user US’s blood oxygen concentration is
higher than the first threshold. Further, when a result of the
evaluation shows that the user US’s blood oxygen concen-
tration is not higher than the first threshold, the threshold
evaluation section 269 evaluates whether or not the blood
oxygen concentration is higher than the second threshold.

[0085] The breathing instruction section 270 has a func-
tion of instructing the user US to practice a pressure breath-
ing method, which is a predetermined breathing method,
when the threshold evaluation section 269 determines that
the user US’s blood oxygen concentration is not higher than
the first threshold. Specifically, the breathing instruction
section 270 causes the presentation information generation
section 276, which will be described later, to generate a
breathing method presentation screen.

[0086] FIG. 4 shows a breathing method presentation
screen WS1.
[0087] The breathing instruction section 270 causes the

presentation information generation section 276 to generate
the breathing method presentation screen WS1 shown in
FIG. 4 and causes the display section 231 to display the
breathing method presentation screen WS1. The breathing
instruction section 270 further causes the communication
control section 264 to transmit the breathing method pre-
sentation screen WS1 as warning information via the com-
munication section 24 to the information processing appa-
ratus 4. On the breathing method presentation screen WS1
are displayed letters that notify the user that the user is likely

Feb. 16,2017

to suffer from altitude sickness and prompts the user to
practice the pressure breathing method.

[0088] The pressure breathing method is a breathing
method in which a person inhales a large amount of air, stops
breathing for about 2 seconds, and exhales the inhaled air
slowly out of the mouth while straining the abdomen and
pressuring the chest so that the blood oxygen concentration
is increased. Therefore, since the user US who visually
recognizes the breathing method presentation screen WS1
displayed in the display section 231 and a display section
421 (see FIG. 6) of the information processing apparatus 4
is likely to practice the pressure breathing method, practic-
ing the breathing method is likely to increase the user US’s
blood oxygen concentration.

[0089] The breathing instruction section 270 may instead
transmit information representing that the user US needs to
practice the pressure breathing method in place of the
breathing method presentation screen WS1 as the warning
information, and a control section 45 (see FIG. 6) of the
information processing apparatus 4 may cause the breathing
method presentation screen WS1 to be displayed on the basis
of the warning information.

[0090] The breathing detection apparatus 3 will now be
described in detail. The breathing detection apparatus 3
corresponds to the breathing detection section according to
an aspect of the invention and detects breathing information
on the breathing of the user US to whom the breathing
detection apparatus 3 is attached. Specifically, the breathing
detection apparatus 3 includes a band section 31 and a
control section 32, as shown in FIG. 1. Out of the two
sections, the band section 31, which is attached to the user
US’s chest, is configured to be expandable and contractible
in accordance with the user US’s breathing. The control
section 32 acquires the breathing information on the user
US’s breathing in the form of data on the expansion/
contraction of the band section 31 (data representing expan-
sion/contraction in the form of wavelength, for example)
and transmits the data to the measurement apparatus 2 via a
communication section that is not shown. That is, the
breathing detection apparatus 3 corresponds to the first
sensor according to an aspect of the invention and detects the
motion of the user US’s chest.

[0091] Referring back to FIG. 3, the breathing rate calcu-
lation section 271 calculates the user US’s breathing rate on
the basis of the breathing information detected by the
breathing detection apparatus 3 and stored in the storage
section 25 and the body motion information. Specifically,
the breathing rate calculation section 271 calculates the
breathing rate over a predetermined period after the breath-
ing instruction section 270 described above instructs the user
to practice the pressure breathing method on the basis of the
breathing information (motion of user US’s chest) and the
body motion information.

[0092] The practice evaluation section 272 evaluates
whether or not the user US is practicing the pressure
breathing method as instructed by the breathing instruction
section 270. Specifically, the practice evaluation section 272
evaluates whether nor not the pressure breathing method has
been practiced on the basis of the breathing rate over the
predetermined period (3 minutes after the breathing instruc-
tion section 270 described above instructs the user to prac-
tice the pressure breathing method, for example) calculated
by the breathing rate calculation section 271.
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[0093] When the practice evaluation section 272 deter-
mines that the user US is practicing the pressure breathing
method, the period evaluation section 273 acquires the
period for which the user US has been practicing breathing
according to the pressure breathing method and evaluates
whether or not the period for which the user US has been
practicing the pressure breathing method is longer than, for
example, 10 minutes, that is, whether or not the breathing
method practice limit period has elapsed. The period evalu-
ation section 273 corresponds to the period acquisition
section according to an aspect of the invention.

[0094] When the period evaluation section 273 determines
that the acquired period is longer than the predetermined
period, and the threshold evaluation section 269 determines
that the user US’s blood oxygen concentration is lower than
or equal to the second threshold, the handling method
instruction section 274 instructs the user to practice a
handling method. Specifically, the handling method instruc-
tion section 274 causes the presentation information gen-
eration section 276, which will be described later, to gen-
erate a handling method presentation screen.

[0095] FIG. 5 shows a handling method presentation
screen WS2.
[0096] The handling method instruction section 274

causes the presentation information generation section 276
to generate the handling method presentation screen WS2
shown in FIG. 5§ and causes the communication control
section 264 to transmit the handling method presentation
screen WS2 to the information processing apparatus 4 via
the communication section 24. On the handling method
presentation screen WS2 are displayed letters that prompt
the user to descend the mountain.

[0097] Therefore, the user US who visually recognizes the
handling method presentation screen WS2 displayed in the
display section 231 and the display section 421 of the
information processing apparatus 4 is likely to descend the
mountain, and descending the mountain is likely to increase
the user US’s blood oxygen concentration and improve the
condition of the user who suffers from the altitude sickness.
[0098] The handling method instruction section 274 may
instead transmit information representing that the user US is
suffering from altitude sickness in place of the handling
method presentation screen WS2 as the warning informa-
tion, and the control section 45 of the information processing
apparatus 4 may display the handling method presentation
screen WS2 on the basis of the warning information.
[0099] Referring back to FIG. 3, when the user US’s blood
oxygen concentration is higher than the first threshold, the
restriction section 275 restricts the instruction issued by the
breathing instruction section 270. Specifically, the restric-
tion section 275 restricts the display of the breathing method
presentation screen WS1, which the breathing instruction
section 270 has caused the presentation information genera-
tion section 276 to generate and which prompts the user to
practice the pressure breathing method, in the information
processing apparatus 4. For example, the restriction section
275 restricts the display of the breathing method presenta-
tion screen WS1 in the display section 231 and transmits a
restriction signal that restricts the presentation of the breath-
ing method presentation screen WS1 in the information
processing apparatus 4 under the control of the communi-
cation control section 264.

[0100] The presentation information generation section
276 generates presentation information to be presented to
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the user. Specifically, the presentation information genera-
tion section 276 generates the breathing method presentation
screen WS1 and the handling method presentation screen
WS2 described above on the basis of instructions from the
breathing instruction section 270 and the handling method
instruction section 274.

Configuration of Information Processing Apparatus

[0101] FIG. 6 is a block diagram showing the configura-
tion of the information processing apparatus 4, which forms
the physical activity assistance system according to the
present embodiment.

[0102] The information processing apparatus 4 includes
an operation section 41, a notification section 42, a com-
munication section 43, a storage section 44, and the control
section 45, and the sections 41 to 45 are electrically con-
nected to one another via a bus line BL, as shown in FIG. 6.

Configuration of Operation Section

[0103] The operation section 41 accepts an operator’s
input operation and outputs an operation signal according to
the input operation to the control section 45, as in the
operation section 21 described above does. The thus con-
figured operation section 41 can be formed, for example, of
physical keys or a touch panel provided on an enclosure of
the information processing apparatus 4 or can be formed, for
example, of a keyboard and a pointing device connected to
the information processing apparatus 4 in a wired or wireless
manner.

Configuration of Notification Section

[0104] The notification section 42 notifies the operator of
a variety of pieces of information under the control of the
control section 45. The notification section 42 includes the
display section 421 and a voice output section 422.

[0105] The display section 421 has a liquid crystal display
panel or any of a variety of other display panels and displays
a predetermined image under the control of a notification
control section 452, which will be described later. Examples
of the image may include an image generated by a presen-
tation information generation section 465, which will be
described later.

[0106] The voice output section 42 includes a voice output
unit, such as a loudspeaker, and outputs voice according to
voice information inputted from the control section 45.
[0107] The notification section 42 includes no vibration
section, unlike the notification section 23 of the measure-
ment apparatus 2 described above. However, when the
information processing apparatus 4 is formed, for example,
of a smartphone or a tablet, the notification section 42 may
include a vibration section.

Configuration of Communication Section

[0108] The communication section 43 includes a first
communication module that can communicate with the
measurement apparatus 2 described above and a second
communication module that can communicate with an exter-
nal apparatus on a network, such as the Internet, and
communicates with both the apparatus under the control of
the control section 45. The communication section 43 only
needs to include one of the first communication module and
the second communication module in a case where the
communication section 43 can communicate with the exter-
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nal apparatus in the same communication scheme in accor-
dance with which the communication section 43 communi-
cates with the measurement apparatus 2. Further, in a case
where the communication section 43 does not need to
communicate with an external apparatus on a network, the
communication section 43 does not need to include the
second communication module.

Configuration of Storage Section

[0109] The storage section 44 is formed, for example, of
an HDD (hard disk drive), an SSD (solid state drive), or a
flash memory and stores a variety of programs and data
necessary for the action of the information processing appa-
ratus 4. As an example of the programs, the storage section
44 stores a control program that controls the information
processing apparatus 4. The storage section 44 further
stores, as the setting information described above, for
example, connection information for communication con-
nection with the measurement apparatus 2 described above.

Configuration of Control Section

[0110] The control section 45 includes a CPU (central
processing unit) and executes the program stored in the
storage section 44 to control the action of the information
processing apparatus 4. For example, when the measurement
apparatus 2 transmits the breathing method presentation
screen WS1 and the handling method presentation screen
WS2 as a warning signal, and the control section 45 receives
the presentation screens WS1 and WS2, the control section
45 causes the display section 421 to display the breathing
method presentation screen WS1 and the handling method
presentation screen WS2.

[0111] The thus configured information processing appa-
ratus 4 is connected to the measurement apparatus 2 via the
communication section 43, and the measurement apparatus
2 along with the information processing apparatus 4 carries
out a notification control process shown below.

Notification Control Process

[0112] The control section 26 of the measurement appa-
ratus 2 described above executes the notification control
program stored in the control information storage section
251 to carry out a breathing method presentation process and
a handling method presentation process contained in the
notification control process (physical activity assistance
process) independently of each other. That is, the notifica-
tion control process is a process including the physical
activity assistance method according to an aspect of the
invention.

[0113] The notification control process will be described
below in detail.

[0114] FIG. 7 is a flowchart showing the notification
control process.

[0115] The notification control process is a physical activ-
ity assistance process including the breathing method pre-
sentation process for presenting the pressure breathing
method and the handling method presentation process for
presenting a handling method in accordance with the user
US’s blood oxygen concentration.

[0116] As preprocessing performed before the notification
control process described above is carried out, the threshold
adjustment section 268 adjusts the first threshold and the
second threshold on the basis of the altitude calculated by
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the altitude calculation section 267 described above. For
example, the first threshold is adjusted to 100 SPO,, and the
second threshold is set at 80 SPO,.

[0117] When the user US starts physical activity, the
threshold evaluation section 269 performs the evaluation of
whether or not the user US’s blood oxygen concentration is
higher than the first threshold (100 SPO,), for example,
every 5 minutes (step S11), as shown in FIG. 7. When a
result of the evaluation in the evaluation process instep S11
shows that the user US’s blood oxygen concentration is
higher than the first threshold, the threshold evaluation
section 269 continues carrying out the process in the step
S11 every 5 minutes.

[0118] On the other hand, when a result of the evaluation
in the evaluation process in step S11 shows that the user
US’s blood oxygen concentration is not higher than the first
threshold, the breathing instruction section 270 causes the
presentation information generation section 276 to generate
the breathing method presentation screen WS1, causes the
display section 231 to display the breathing method presen-
tation screen WS1, and transmits the breathing method
presentation screen WS1 via the communication section 24
to the information processing apparatus 4 to cause the
display section 421 of the information processing apparatus
4 to display the breathing method presentation screen WS1
(step S12).

[0119] When the process in step S12 is carried out, the
breathing rate calculation section 271 calculates the breath-
ing rate over the predetermined period after the breathing
instruction section 270 instructs the user to practice the
pressure breathing method on the basis of the breathing
information and the body motion information described
above (step S13).

[0120] The practice evaluation section 272 then evaluates
whether or not the pressure breathing method has been
practiced on the basis of the breathing rate over the prede-
termined period calculated by the breathing rate calculation
section 271 (step S14). When a result of the evaluation in
step S14 shows that the pressure breathing method has not
been practiced, the breathing instruction section 270 carries
out the processes in steps S12 and S13 again.

[0121] On the other hand, when a result of the evaluation
in step S14 shows that the pressure breathing method has
been practiced, the practice evaluation section 272 acquires
the period for which the user US has been practicing
breathing according to the pressure breathing method and
evaluates whether or not the period for which the user US
has been practicing the pressure breathing method is longer
than the predetermined period (step S15). When a result of
the evaluation instep S15 shows that the period for which the
user US has been practicing the pressure breathing method
is not longer than the predetermined period, the breathing
instruction section 270 carries out the process in step S12
again.

[0122] On the other hand, when a result of the evaluation
in step S15 shows that the period for which the user US has
been practicing the pressure breathing method is longer than
the predetermined period, the threshold evaluation section
269 evaluates whether or not the user US’s blood oxygen
concentration is higher than the first threshold (100 SPO,)
(step S16).

[0123] When a result of the evaluation in step S16 shows
that the user US’s blood oxygen concentration is higher than
the first threshold, the restriction section 275 restricts the
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display of the breathing method presentation screen WS1,
which the breathing instruction section 270 has caused the
presentation information generation section 276 to generate
and which prompts the user to practice the pressure breath-
ing method, in the display section 231 and the display
section 421 of the information processing apparatus 4 (step
S17). The control then returns to the process in step S11.
[0124] On the other hand, when a result of the evaluation
in step S16 shows that the user US’s blood oxygen concen-
tration is not higher than the first threshold, the threshold
evaluation section 269 evaluates whether or not the user
US’s blood oxygen concentration is higher than the second
threshold (80 SPO,) (step S18).

[0125] When a result of the evaluation in step S18 shows
that the user US’s blood oxygen concentration is higher than
the second threshold, the control returns to the process in
step S13, where the process described above is carried out.
[0126] On the other hand, when a result of the evaluation
in step S18 shows that the user US’s blood oxygen concen-
tration is not higher than the second threshold, the handling
method instruction section 274 causes the presentation infor-
mation generation section 276 to generate the handling
method presentation screen WS2, causes the display section
231 to display the handling method presentation screen
WS2, and causes the communication control section 264 to
transmit the handling method presentation screen WS2 to
the information processing apparatus 4 via the communica-
tion section 24 to cause the display section 421 of the
information processing apparatus 4 to display the handling
method presentation screen WS2 (step S19).

[0127] After the handling method presentation process in
step S19 is carried out, the notification control process is
completed.

Advantageous Effects of First Embodiment

[0128] The physical activity assistance system 1 according
to the present embodiment described above provides the
following advantageous effects.

[0129] Since the first threshold is set at a value below
which the user is likely to suffer from altitude sickness (100
SPO,, for example), the user US is instructed, when the user
US’s blood oxygen concentration is lower than or equal to
the first threshold, to practice the pressure breathing method,
which allows the blood oxygen concentration to rise,
whereby the user can lower a risk of developing altitude
sickness by practicing breathing in accordance with the
instruction. Therefore, when the user US practices the
breathing method to successfully cause the blood oxygen
concentration to be higher than the first threshold, the user
US can continue the physical activity. The physical activity
assistance system 1 can therefore appropriately support the
user US’s physical activity.

[0130] In a case where the blood oxygen concentration is
lower than or equal to the second threshold (80 SPQ,),
which is lower than the first threshold (100 SPO,), even after
the user US practices the pressure breathing method, the user
is instructed to descend the mountain as the handling
method, whereby a situation in which the user US continues
the mountain climbing and is involved in a risky state
(altitude sickness, for example) can be avoided. The physi-
cal activity assistance system 1 can therefore appropriately
support the user US’s physical activity (mountain climbing).
[0131] In a case where the blood oxygen concentration is
not higher than the second threshold even after the user US
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practices the pressure breathing method for the predeter-
mined period, the user is instructed to descend the mountain
as the handling method, whereby a situation in which the
user US continues the mountain climbing and is involved in
a risky state can be further avoided. The physical activity
assistance system 1 can therefore more appropriately sup-
port the user US’s physical activity (mountain climbing).
[0132] Since the breathing detection apparatus 3 as the
first sensor can detect the motion of the user US’s chest, the
user US’s breathing rate can be readily measured. The
physical activity assistance system 1 can therefore evaluate
on the basis of the breathing rate whether or not the user US
is appropriately practicing the pressure breathing method.
The physical activity assistance system 1 can therefore more
adequately provide the user US with a handling method
instruction.

[0133] Since the physical activity assistance system 1
evaluates whether or not the user US is practicing the
pressure breathing method on the basis of the motion of the
user US’s body motion information and chest motion
(breathing information), the physical activity assistance sys-
tem 1 can more accurately evaluate whether or not the user
is practicing the pressure breathing method. The physical
activity assistance system 1 can therefore further adequately
provide the user US with a handling method instruction.
[0134] Since the threshold adjustment section 268 can
adjust the first threshold and the second threshold on an
altitude basis, the physical activity assistance system 1 can
adequately provide the user US with breathing method and
handling method instructions in accordance with the alti-
tude.

[0135] Since the instruction issued by the breathing
instruction section 270 is restricted when the blood oxygen
concentration is higher than the first threshold, that is, when
the user US’s blood oxygen concentration reaches an appro-
priate value, the user US can recognize that the blood
oxygen concentration has reached the appropriate value. The
fact that the display section 231 and the display section 421
stop displaying the instruction therefore allows the user US
to readily recognize that the user US can continue the
physical activity (mountain climbing, for example).

Second Embodiment

[0136] A second embodiment of the invention will next be
described.
[0137] A biological information measurement apparatus

that forms a physical activity assistance system according to
the present embodiment has a configuration similar to that of
the biological information measurement apparatus 2
described above, but part of the control section 26 is
configured differently. Further, an information processing
apparatus that form the physical activity assistance system
according to the present embodiment has a configuration
similar to that of the information processing apparatus 4
described above, but part of the control section is configured
differently. Specifically, the information processing appara-
tus according to the present embodiment differs from the
information processing apparatus 4 in that it acquires the
biological information, the body motion information, and
the position information detected by the measurement appa-
ratus and uses these pieces of information to carry out the
same notification control process (physical activity assis-
tance process) carried out by the biological information
measurement apparatus 2. The biological information mea-
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surement apparatus and the information processing appara-
tus according to the present embodiment differ from the
biological information measurement apparatus 2 and the
information processing apparatus 4 described above with
regard to these points. In the following description, the same
or roughly the same portions as those having already been
described have the same reference characters and will not be
described.

Configuration of Biological Information Measurement
Apparatus

[0138] The biological information measurement apparatus
according to the present embodiment has a configuration
similar to that of the biological information measurement
apparatus 2 described above. The control section of the
biological information measurement apparatus according to
the present embodiment does not include the blood oxygen
concentration calculation section 266, the altitude calcula-
tion section 267, the threshold adjustment section 268, the
threshold evaluation section 269, the breathing instruction
section 270, the breathing rate calculation section 271, the
practice evaluation section 272, the period evaluation sec-
tion 273, the handling method instruction section 274, the
restriction section 275, or the presentation information gen-
eration section 276 described above.

Configuration of Information Processing Apparatus

[0139] An information processing apparatus 4A according
to the present embodiment has a configuration similar to that
of the information processing apparatus 4 described above.
Specifically, the information processing apparatus 4A
includes the operation section 41, the notification section 42,
the communication section 43, and the storage section 44
and further includes a control section 450 in place of the
control section 45 described above.

Configuration of Control Section

[0140] FIG. 8 is a block diagram showing the configura-
tion of the control section 450.

[0141] The control section 450 includes a CPU (central
processing unit) and executes a program stored in the
storage section 44 to control the action of the information
processing apparatus 4A. The thus configured control sec-
tion 450 includes an OS execution section 45A and an AP
execution section 45B, as shown in FIG. 8.

Configuration of OS Execution Section

[0142] The OS execution section 45A is a functional
section that executes an OS stored in the storage section 44
and includes a time measurement section 451, a notification
control section 452, and a communication control section
453.

[0143] The time measurement section 451 measures the
current date and time.

[0144] The notification control section 452 includes,
although not shown, a display control section and a voice
output control section. Out of the two sections, the display
control section acquires, from the AP execution section 45B,
an image of a screen displayed when a program, such as the
OS or any of a variety of applications, is executed and causes
the display section 421 to display the image. The voice
output control section outputs a voice signal generated when
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the program is executed to cause the voice output section
422 to output voice according to the voice signal.

[0145] The communication control section 453 controls
communication between the communication section 43 and
an external apparatus.

Configuration of AP Execution Section

[0146] The AP execution section 45B executes, among
applications stored in the storage section 44, an application
specified by the OS execution section 45A in accordance
with an operation signal inputted via the operation section
41. The AP execution section 45B includes an information
acquisition section 454, a blood oxygen concentration cal-
culation section 455, an altitude calculation section 456, a
threshold adjustment section 457, a threshold evaluation
section 458, a breathing instruction section 459, a breathing
rate calculation section 460, a practice evaluation section
461, a period evaluation section 462, a handling method
instruction section 463, a restriction section 464, and a
presentation information generation section 465, each of
which functions when the CPU executes the physical activ-
ity assistance application that causes the AP execution
section 45B to carry out the notification control process.

[0147] The information acquisition section 454 acquires a
variety of signals and a variety of pieces of information
inputted through the operation section 41 and the commu-
nication section 43. For example, the information acquisi-
tion section 454 acquires the content of an input to the
setting screen described above on the basis of an operation
signal according to input operation performed on the setting
screen. The information acquisition section 454 further
acquires the biological information, the body motion infor-
mation, and the position information received from the
measurement apparatus 2 and causes the storage section 44
to store these pieces of information. The information acqui-
sition section 454 further acquires data on the breathing
detected by the breathing detection apparatus 3 (breathing
information) and causes the storage section 44 to store the
data.

[0148] The blood oxygen concentration calculation sec-
tion 455 calculates the user US’s blood oxygen concentra-
tion on the basis of the biological information acquired by
the information acquisition section 454.

[0149] The altitude calculation section 456 calculates the
altitude at the current location where the user US is present
on the basis of the position information acquired by the
information acquisition section 454.

[0150] The threshold adjustment section 457 adjusts the
first threshold and the second threshold described above on
the basis of the altitude calculated by the altitude calculation
section 456.

[0151] The threshold evaluation section 458 evaluates

whether or not the user US’s blood oxygen concentration is
higher than the first threshold and the second threshold.

[0152] The breathing instruction section 459 instructs the
user US to practice the pressure breathing method, which is
the predetermined breathing method, when the threshold
evaluation section 458 determines that the user US’s blood

oxygen concentration is lower than or equal to the first
threshold.

[0153] The breathing rate calculation section 460 calcu-
lates the user US’s breathing rate on the basis of the
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breathing information and the body motion information
detected by the breathing detection apparatus 3 and stored in
the storage section 25.

[0154] The practice evaluation section 461 evaluates
whether or not the user US is practicing the pressure
breathing method that the user has been instructed to prac-
tice by the breathing instruction section 459.

[0155] When the practice evaluation section 461 deter-
mines that the user US is practicing the pressure breathing
method, the period evaluation section 462 acquires the
period for which the user US has been practicing breathing
according to the pressure breathing method and evaluates
whether or not the period for which the user US has been
practicing the pressure breathing method is longer than, for
example, 10 minutes.

[0156] When the period evaluation section 462 determines
that the acquired period is longer than the predetermined
period, and the threshold evaluation section 458 determines
that the user US’s blood oxygen concentration is lower than
or equal to the second threshold, the handling method
instruction section 463 instructs the user to practice a
handling method.

[0157] When the user US’s blood oxygen concentration is
higher than the first threshold, the restriction section 464
restricts the instruction issued by the breathing instruction
section 459.

[0158] The presentation information generation section
465 generates presentation information to be presented to
the user.

[0159] The control section 450 described above executes
a notification control program stored in the storage section
44 to carry out the breathing method presentation process
and the handling method presentation process contained in
the notification control process (physical activity assistance
process) independently of each other. That is, the control
section 450 carries out the processes described above in
accordance with the flowchart shown in FIG. 7 to assist the
user US’s physical activity, as the control section 26 of the
measurement apparatus 2 in the first embodiment does.

Advantageous Effects of Second Embodiment

[0160] The physical activity assistance system according
to the second embodiment described above provides the
following advantageous effects as well as the same advan-
tageous effects provided by the physical activity assistance
system I described above.

[0161] In the present embodiment, the information pro-
cessing apparatus 4A carries out the physical activity assis-
tance process (notification control process) including the
breathing method presentation process and the handling
method presentation process described above, which are
processes that consume a large amount of electric power and
impose a heavy processing burden on the CPU, whereby the
biological information measurement apparatus according to
the present embodiment can be operated for a relatively long
period, and cost reduction is achieved.

Third Embodiment

[0162] A third embodiment of the invention will next be
described.
[0163] A physical activity assistance system according to

the present embodiment has a configuration similar to that of
the physical activity assistance system according to the
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second embodiment described above but differs therefrom in
that it includes a plurality of biological information mea-
surement apparatus and information processing apparatus
that are the same as the biological information measurement
apparatus and the information processing apparatus that
form the physical activity assistance system according to the
second embodiment and that the plurality of information
processing apparatus are so connected to one another as to
communicate with one another. In the following description,
the same or roughly the same portions as those having
already been described have the same reference characters
and will not be described.

[0164] FIG. 9 is a diagrammatic view showing a physical
activity assistance system 1B according to the present
embodiment.

[0165] The physical activity assistance system 1B accord-
ing to the present embodiment includes a biological infor-
mation measurement apparatus 2B1 (hereinafter referred to
as measurement apparatus in some cases), a breathing detec-
tion apparatus 3B1, and an information processing apparatus
4B1, which are used by a user US1, a measurement appa-
ratus 2B2, a breathing detection apparatus 3B2, and an
information processing apparatus 4B2, which are used by a
user US2, a measurement apparatus 2B3, a breathing detec-
tion apparatus 3B3, and an information processing apparatus
4B3, which are used by a user US3, and a measurement
apparatus 2B4, a breathing detection apparatus 3B4, and an
information processing apparatus 4B4, which are used by a
user US4, as shown in FIG. 9.

[0166] Each of the plurality of measurement apparatus
2B1 to 2B4 has the same configuration as that of the
measurement apparatus according to the second embodi-
ment. Each of the plurality of breathing detection apparatus
3B1 to 3B4 has the same configuration as that of the
breathing detection apparatus 3 described above. Each of the
plurality of information processing apparatus 481 to 4B4
has the same configuration as that of the information pro-
cessing apparatus 4A described above. In addition, the
information processing apparatus 4B1 among the plurality
of information processing apparatus 4B1 to 4B4 is con-
nected to the other information processing apparatus 4B2 to
4B4 via the communication sections 43.

[0167] For example, when a foursome party (unit) formed
of the users US1 to US4 climbs a mountain, a leader walks
first and a subleader walks last in many cases. In this case,
the user US1, who is the leader, needs to grasp the body
conditions of the other users US2 to US4, who form the
party. To this end, for example, when the users US1 to US4
form one party and climb a mountain, the information
processing apparatus 4B1 to 4B4 are so set before the
mountain climbing that the information processing appara-
tus 4B1 of the user US1, who is the leader, receives
measurement information and warning information trans-
mitted from the other information processing apparatus 4B2
to 4B4.

[0168] Specifically, when the control section 450 of any of
the information processing apparatus 4B2 to 4B4 causes the
breathing method presentation screen WS1 to be displayed
in the display section 421 of the corresponding one of the
information processing apparatus 4B2 to 4B4, an instruction
issued by the breathing instruction section 459 is transmitted
as the warning information to the information processing
apparatus 4B1 of the user US1 via the communication
section 43. The control section 450 of the information
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processing apparatus 4B1, when it acquires the warning
information, causes the presentation information generation
section 465 to generate a warning screen WS3 and causes
the display section 421 of the information processing appa-
ratus 4B1 to display the warning screen WS3.

[0169] FIG. 10 shows the warning screen WS3.

[0170] The control section 450 of the information pro-
cessing apparatus 4B1 causes the presentation information
generation section 465 to generate the warning screen WS3
shown in FIG. 10 and causes the display section 421 to
display the warning screen WS3. On the warning screen
WS3 are displayed letters that state that the user US3, who
carries the information processing apparatus 4B3, which has
transmitted the warning information, is likely to suffer from
altitude sickness and prompt the user US3 to practice the
pressure breathing method. Therefore, since the user US1
who visually recognizes the warning screen WS3 is likely to
prompt the user US3 to practice the pressure breathing
method, practicing the breathing method is likely to increase
the user US3's blood oxygen concentration.

[0171] Similarly, when the control section 450 of any of
the information processing apparatus 4B2 to 4B4 causes the
handling method presentation screen WS2 to be displayed in
the display section 421 of the corresponding one of the
information processing apparatus 4B2 to 4B4, an instruction
issued by the handling method instruction section 463 is
transmitted as the warning information to the information
processing apparatus 4B1 of the user US1 via the commu-
nication section 43 as in the case in which the breathing
method presentation screen WSI is displayed. The control
section 450 of the information processing apparatus 4B1,
when it acquires the warning information, causes the pre-
sentation information generation section 465 to generate a
warning screen (not shown) and causes the display section
421 of the information processing apparatus 4B1 to display
the warning screen.

[0172] For example, the control section 450 causes the
display section 421 to display a warning screen on which
information stating that the user U53 has suffered from
altitude sickness and is instructed to descend the mountain
is displayed.

Advantageous Effects of Third Embodiment

[0173] The physical activity assistance system 1B accord-
ing to the third embodiment described above provides the
following advantageous effects as well as the same advan-
tageous effects provided by the physical activity assistance
system 1 described above.

[0174] When the information processing apparatus 4B1 of
the user US1, who is the leader of the party, receives the
warning information described above transmitted from any
of the information processing apparatus 4B2 to 4B4 of the
other users US2 to US4, the warning screen WS3 is dis-
played in the display section 421. The user US1 can there-
fore grasp both a state in which one of the members (users
US2 to US4) of the party is likely to suffer from altitude
sickness and a state in which the member has suffered from
altitude sickness.

[0175] Further, since the user US1 can readily visually
recognize a handling method to be taken in the state in which
any of the users US2 to US4 is likely to suffer from altitude
sickness and the state in which the user has suffered from
altitude sickness, a situation in which any of the other users
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US2 to US4 is involved in a risky state can be avoided. The
user US1 can therefore assist and help the physical activities
of the users US2 to US4.

Variations of Embodiments

[0176] The invention is not limited to the embodiments
described above, and variations, improvements, and other
modifications to the extent that the advantage of the inven-
tion is achieved fall within the scope of the invention.
[0177] In each of the embodiments described above, the
breathing detection apparatus 3 is provided. The invention
does not, however, necessarily have the configuration. For
example, the breathing detection apparatus 3 may not be
provided. In this case, the control section 26 or 45 may not
include the breathing rate calculation section 271 or 460 or
the practice evaluation section 272 or 461, and after a
predetermined period elapses since the breathing instruction
section 459 displayed the breathing method presentation
screen WS1 in the display section 231 and the display
section 421 of the information processing apparatus 4 or 4A,
and the evaluation of whether or not the user US’s blood
oxygen concentration is lower than or equal to the second
threshold performed by the threshold evaluation section 269
shows that the blood oxygen concentration is lower than or
equal to the second threshold, the handling method instruc-
tion sections 274 and 463 may display the handling method
presentation screen WS2 in the display section 231 and the
information processing apparatus 4. That is, in place of the
processes in step S13 to S15 in the flowchart of FIG. 7, the
process of evaluating whether or not the predetermined
period has elapsed since the breathing method presentation
screen WS1 was displayed may be carried out, and the
processes in step S16 and the following steps may be carried
out in a case where the predetermined period has elapsed in
the process.

[0178] In each of the embodiments described above, the
control sections 26 and 450 include the handling method
instruction sections 274 and 463, respectively. The invention
does not, however, necessarily have the configuration. For
example, the control section 26 or 450 may not include the
handling method instruction section 274 or 463. Even in this
case, since the breathing instruction sections 270 and 459
cause the breathing method presentation screen WS1 to be
displayed in the display section 231 and the display section
421 of the information processing apparatus 4 or 4A, the
user US’ s physical activity can be assisted. That is, the
processes in steps S18 and S19 in the flowchart shown in
FIG. 7 may not be carried out.

[0179] In each of the embodiments described above, the
control sections 26 and 450 include the period evaluation
sections 273 and 462, respectively, each of which acquires,
when it is determined that the user US is practicing breathing
according to the pressure breathing method, the period for
which the user US has been practicing the breathing accord-
ing to the pressure breathing method and evaluates whether
or not the period is longer than a predetermined period. The
invention does not, however, necessarily have the configu-
ration. For example, the control section 26 or 450 may not
include the period evaluation section 273 or 462. In this
case, the handling method instruction sections 274 and 463
may instruct the user US to practice a handling method when
it is determined that the user US is practicing the breathing
according to the pressure breathing method and the mea-
sured blood oxygen concentration is lower than or equal to
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the second threshold. That is, the process in step S15 in the
flowchart shown in FIG. 7 may not be carried out. Further,
the breathing method is not limited to the pressure breathing
method and may be deep breathing, abdominal breathing,
and other types of breathing that allow the user to inhale
oxygen through the breathing.

[0180] In each of the embodiments described above, the
breathing rate calculation sections 271 and 460 calculate the
breathing rate on the basis of the breathing information
detected by the breathing detection apparatus 3 and the body
motion information detected by the body motion informa-
tion detection section 222. The invention does not, however,
necessarily have the configuration. For example, the breath-
ing rate calculation sections 271 and 460 may calculate the
breathing rate on the basis only of the breathing information.
That is, the measurement apparatus 2 may not include the
body motion information detection section 222.

[0181] In each of the embodiments described above, the
breathing detection apparatus 3 includes the band section 31
and the control section 32, and the breathing rate calculation
sections 271 and 460 calculate the breathing rate from the
wavelength (breathing information) based on the extraction/
contraction of the band section 31. The invention does not,
however, necessarily have the configuration. For example,
instead of the breathing detection apparatus 3, the biological
information detection section 221 may detect an electrocar-
diogram and perform frequency analysis on the electrocar-
diogram to calculate the breathing rate. The biological
information detection section 221 may still instead acquire
a breathing component from the waveform of the electro-
cardiogram and analyze the breathing component to calcu-
late the breathing rate.

[0182] In each of the embodiments described above, when
the altitude of the current location where the user US is
present is higher than or equal to 1800 m, the first threshold
and the second threshold are adjusted. The invention does
not, however, necessarily have the configuration. For
example, when the altitude described above is higher than or
equal to 2500 m, the first threshold and the second threshold
may be adjusted, or the first threshold and the second
threshold may be lowered as the altitude increases.

[0183] Instead, the first threshold and the second threshold
may not be adjusted. In this case, the control section 26 may
not include the altitude calculation section 267 or 456 or the
threshold adjustment section 268 or 457. Further, for
example, the processes carried out by the altitude calculation
sections 267 and 456 may be carried out every one hour, and
when the altitude calculated by the altitude calculation
sections 267 and 456 changes from the altitude acquired in
the preceding calculation by at least a predetermined value,
the process by the threshold adjustment section 268 may be
carried out.

[0184] In each of the embodiments described above, the
threshold adjustment sections 268 and 457 adjust the first
threshold and the second threshold on the basis of the current
location (altitude) where the user US is present and which is
calculated by the altitude calculation sections 267 and 456.
The invention does not, however, necessarily have the
configuration. For example, the first threshold and the sec-
ond threshold may be set in advance in accordance with the
user US’s physical strength or may be changed in accor-
dance with the user US’s physical strength and the altitude.
In this case, the measurement apparatus 2 may not include
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the position information detection section 223 or the altitude
calculation section 267 or 456.

[0185] The threshold adjustment sections 268 and 457
may set the user US’s blood oxygen concentration before
mounting climbing to be the first threshold and may set the
second threshold at a value corresponding to the first thresh-
old. Further, the first threshold and the second threshold may
be 50 set as not to be changed from values set in advance or
may be inputted and set by the user US and a medical worker
via the setting screen displayed in the display section 231.
[0186] Further, the threshold adjustment sections 268 and
457 adjust both the first threshold and the second threshold
in the above description. The invention does not, however,
necessarily have the configuration. For example, the thresh-
old adjustment sections 268 and 457 may adjust only one of
the first threshold and the second threshold.

[0187] In each of the embodiments described above, on
the breathing method presentation screen WS1 are displayed
only letters that prompt the user to practice the pressure
breathing method. The invention does not, however, neces-
sarily have the configuration. For example, in place of or in
addition to the letters described above, a pattern, video
images, and other objects that prompt the user to practice the
pressure breathing method may be displayed. Instead, an
explanatory note for allowing the user to practice the pres-
sure breathing method and a pattern, video images, and other
objects that explain the pressure breathing method may be
displayed.

[0188] In each of the embodiments described above, the
control sections 26 and 450 include the restriction sections
275 and 464, respectively. The invention does not, however,
necessarily have the configuration. For example, the control
section 26 or 450 may not include the restriction section 275
or 464.

[0189] In each of the embodiments described above, the
measurement apparatus 2 includes the biological informa-
tion detection section 221, the body motion information
detection section 222, and the position information detection
section 223 as the detection section 22. The invention does
not, however, necessarily have the configuration. For
example, the measurement apparatus 2 may additionally
include an atmospheric pressure detection section that
detects the atmospheric pressure. The atmospheric pressure
detection section allows the altitude calculation section 267
to calculate the altitude on the basis of the position infor-
mation and the atmospheric pressure information. Further,
the handling method instruction section 274 instructs the
user US to descend the mountain when the user US’s blood
oxygen concentration is lower than the second threshold.
The invention does not, however, necessarily have the
configuration. For example, the handling method instruction
section 274 may instruct the user to descend the mountain
when it is likely to rain on the basis of the atmospheric
pressure information or when it is likely to rain even in a
case where the user US’s blood oxygen concentration is
higher than or equal to the second threshold but lower than
the first threshold.

[0190] In each of the embodiments described above, the
breathing method presentation screen WS1 and the handling
method presentation screen WS2 are displayed in the display
section 241 and the display section 421 of the information
processing apparatus 4 or 4A. The invention does not,
however, necessarily have the configuration. For example,
the breathing method presentation screen WS1 and the
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handling method presentation screen WS2 may be displayed
only in the display section 241 of the measurement appa-
ratus 2 or the display section 421 of the information pro-
cessing apparatus 4 or 4A. For example, in the case where
the breathing method presentation screen WS1 and the
handling method presentation screen WS2 are displayed
only in the display section 241, the physical activity assis-
tance system 1 described above is formed only of the
measurement apparatus 2.

[0191] Further, when the breathing method presentation
screen WS1 and the handling method presentation screen
WS2 are displayed in the display section 231 of the mea-
surement apparatus 2, the voice output section 232 may be
allowed to output voice, or the vibration section 233 may be
allowed to vibrate.

[0192] In each of the embodiments described above,
mountain climbing is exemplified as the physical activity.
The invention does not, however, relate to mountain climb-
ing. For example, in a case where the physical activity is any
other physical activity, when the blood oxygen concentra-
tion is higher than the first threshold, a breathing method
suitable for that physical activity may be presented. That is,
the invention implemented in the form of each of the
embodiments described above is also applicable to physical
activities other than mountain climbing.

[0193] In each of the embodiments described above, the
biological information detection section 221 detects the user
US’s blood oxygen concentration as the biological informa-
tion. The invention does not, however, necessarily have the
configuration. For example, the biological information
detection section 221 may detect the user US’s pulse wave,
heart rate, blood sugar level, and other factors as well as the
blood oxygen concentration. In this case, for example, the
first threshold and the second threshold may be set on the
basis of detected biological information as well as the blood
oxygen concentration.

[0194] In the third embodiment described above, the
warning information described above is transmitted only to
the information processing apparatus 4B1 of the user USI,
who is the leader. The destination of the warning informa-
tion is not limited to the information processing apparatus
4B1, and the warning information may also be transmitted,
for example, to the information processing apparatus 4B4 of
the user US4, who is the subleader. Further, the information
processing apparatus 4B1 to 4B4 of all the users US1 to US4
maybe connected to one another, and when any of the users
US1 to US4 is in danger of suffering from altitude sickness,
the warning screen WS3 described above may be displayed
in the information processing apparatus of the other users
out of the information processing apparatus 481 to 4B4.
[0195] Inthe third embodiment described above, the infor-
mation processing apparatus 4B1 to 4B4 of the users US1 to
US4 are connected to one another. The invention does not,
however, necessarily have the configuration. For example,
the measurement apparatus 2B1 to 2B4 of the users US1 to
US4 may be connected to one another. In this case, the
measurement apparatus and the information processing
apparatus may have the same configurations as those of the
measurement apparatus 2 and the information processing
apparatus 4 according to the first embodiment.

[0196] For example, in a case where among the measure-
ment apparatus 2B2 to 2B4, the measurement apparatus 2B1
of the user US1, who is the leader, is so set before mountain
climbing that the warning information is transmitted thereto
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from the other measurement apparatus 2B2 to 2B4, when the
control section 26 of any of the measurement apparatus 2B2
to 2B4 causes the breathing method presentation screen
WS1 to be displayed in the display section 231 of the
corresponding one of the measurement apparatus 2B2 to
2B4, the control section 26 transmits an instruction issued by
the breathing instruction section 270 as the warning infor-
mation to the measurement apparatus 2B1 of the user US1
via the communication section 24. The control section 26 of
the measurement apparatus 2B1. when it acquires the warn-
ing information, causes the presentation information gen-
eration section 276 to generate the warning screen WS3 and
causes the display section 231 of the measurement apparatus
2B1 to display the warning screen WS3.
[0197] As aresult, also in the case where the measurement
apparatus 2B1 to 2B4 are connected to one another, the same
advantageous effects provided by the third embodiment
described above can be provided.
[0198] Inthe third embodiment described above, the infor-
mation processing apparatus 4B1 to 4B4 of the users USI to
US4 can be connected to one another. The invention does
not, however, necessarily have the configuration. For
example, the measurement apparatus 2B1 to 2B4 or the
information processing apparatus 4B1 to 4B4 may be con-
nected to another electronic apparatus over a network line.
In this case, for example, when any of the users US1 to US4
has suffered from altitude sickness, the electronic apparatus
can receive information on the occurrence of altitude sick-
ness (warning information). As a result, since another person
other than the users of the party who are performing moun-
tain climbing can recognize the situation of the users US1 to
US4, the party can be quickly rescued, for example, when
three of the users US1 to US4 or the users US1 to US3 suffer
from altitude sickness or any other problem.
[0199] In each of the embodiments described above, the
control sections 26 and 450 read the notification control
program stored in the storage sections 25 and 44 and execute
the program. The invention does not, however, necessarily
have the configuration. For example, the notification control
program may be read from a recording medium and
executed when the notification control process is carried out.
Examples of the recording medium may include a magnetic
tape, a magnetic disk, an optical disk, a magneto-optical
disk, an HDD (hard disk drive), and a semiconductor
memory. The notification control program can be not only
installed in the information processing apparatus 4A and 4B
(computer) and executed but also readily distributed by
using any of the recording media described above. Further,
the notification control program may be acquired from an
apparatus on a network and executed.
What is claimed is:
1. A physical activity assistance apparatus comprising:
a blood oxygen concentration measurement section that
measures a user’s blood oxygen concentration; and
a breathing instruction section that instructs the user to
practice a predetermined breathing method when the
blood oxygen concentration is lower than or equal to a
first threshold.
2. The physical activity assistance apparatus according to
claim 1, further comprising:
a breathing detection section that detects the user’s
breathing;
a practice evaluation section that evaluates based on a
result of the detection performed by the breathing
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detection section whether or not the user is practicing
breathing according to the breathing method; and

a handling method instruction section that instructs the
user to practice a handling method when the practice
evaluation section determines that the user is practicing
the breathing according to the breathing method and the
measured blood oxygen concentration is lower than or
equal to a second threshold lower than the first thresh-
old.

3. The physical activity assistance apparatus according to

claim 1, further comprising:

a breathing detection section that detects the user’s
breathing;

a practice evaluation section that evaluates based on a
result of the detection performed by the breathing
detection section whether or not the user is practicing
breathing according to the breathing method;

a period acquisition section that acquires, when the prac-
tice evaluation section determines that the user is
practicing the breathing according to the breathing
method, a period for which the user has been practicing
the breathing according to the breathing method; and

a handling method instruction section that instructs the
user to practice a handling method when the acquired
period is longer than a predetermined period and the
measured blood oxygen concentration is not higher
than a second threshold lower than the first threshold.

4. The physical activity assistance apparatus according to

claim 2,

wherein the breathing detection section includes a first
sensor that detects motion of the user’s chest.

5. The physical activity assistance apparatus according to

claim 4,

wherein the breathing detection section includes a second
sensor that detects the user’s body motion, and

the practice evaluation section evaluates based on results
of the detection performed with the first sensor and the
second sensor whether or not the user is practicing the
breathing according to the breathing method.

6. The physical activity assistance apparatus according to

claim 1, further comprising:

an altitude detection section that detects altitude; and

an adjustment section that adjusts the first threshold in
accordance with the detected altitude.

7. The physical activity assistance apparatus according to

claim 1, further comprising

a restriction section that restricts an instruction issued by
the breathing instruction section when the blood oxy-
gen concentration is higher than the first threshold.

8. A physical activity assistance system comprising:

the physical activity assistance apparatus according to
claim 1; and

an information processing apparatus capable of commu-
nicating with the physical activity assistance apparatus,

wherein the physical activity assistance apparatus trans-
mits a warning signal when the blood oxygen concen-
tration is lower than or equal to the first threshold and
the second threshold, and

the information processing apparatus includes a notifica-
tion section that notifies the user of a warning when the
warning signal is received.

9. A physical activity assistance system comprising:

the physical activity assistance apparatus according to
claim 2; and
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an information processing apparatus capable of commu-
nicating with the physical activity assistance apparatus,

wherein the physical activity assistance apparatus trans-
mits a warning signal when the blood oxygen concen-
tration is lower than or equal to the first threshold and
the second threshold, and

the information processing apparatus includes a notifica-

tion section that notifies the user of a warning when the
warning signal is received.

10. A physical activity assistance method performed with
use of an instruction apparatus that instructs a user to
practice a breathing method, the method comprising:

acquiring the user’s blood oxygen concentration; and

instructing the user to practice a predetermined breathing
method when the blood oxygen concentration is lower
than or equal to a first threshold.

11. The physical activity assistance method according to
claim 10, further comprising:

detecting the user’s breathing;

evaluating based on a result of the detection of the

breathing whether or not the user is practicing breath-
ing according to the breathing method; and

instructing the user to practice a handling method when a

result of the evaluation shows that the user is practicing
the breathing according to the breathing method and the
measured blood oxygen concentration is lower than or
equal to a second threshold lower than the first thresh-
old.

12. The physical activity assistance method according to
claim 10, further comprising:

detecting the user’s breathing;

evaluating based on a result of the detection of the

breathing whether or not the user is practicing breath-
ing according to the breathing method,

when a result of the evaluation shows that the user is

practicing the breathing according to the breathing
method, acquiring a period for which the user has been
practicing the breathing according to the breathing
method; and

instructing the user to practice a handling method when

the acquired period is longer than a predetermined
period and the blood oxygen concentration is not higher
than a second threshold lower than the first threshold.

13. The physical activity assistance method according to
claim 10, further comprising:

detecting altitude; and

adjusting the first threshold in accordance with the

detected altitude.

14. The physical activity assistance method according to
claim 10, further comprising

restricting an instruction of the handling method when the

blood oxygen concentration is higher than the first
threshold.

15. A physical activity assistance program executed by a
computer, the program causing the computer to perform;

acquiring a user’s blood oxygen concentration; and

instructing the user to practice a predetermined breathing
method when the blood oxygen concentration is lower
than or equal to a first threshold.

16. A physical activity assistance system comprising;

a physical activity assistance apparatus including

a blood oxygen concentration measurement section that

measures a user’s blood oxygen concentration,
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a first control section that generates warning information
based on a result of analysis of the blood oxygen
concentration, and

a first communication section that transmits the warning
information; and

an information processing apparatus including

a second communication section that receives the warning
information, and

a second control section that carries out a breathing
method presentation process that instructs, based on the
warning information, the user to practice a predeter-
mined breathing method.

17. The physical activity assistance system according to

claim 16,

wherein the first control section generates the warning
information when the blood oxygen concentration is
lower than or equal to a first threshold.

Feb. 16,2017

18. The physical activity assistance system according to
claim 16,
wherein the physical activity assistance apparatus
includes a first sensor that detects motion of the user’
s chest.
19. The physical activity assistance system according to
claim 17,
wherein the physical activity assistance apparatus
includes an altitude detection section that detects alti-
tude, and
the first control section adjusts the first threshold in
accordance with the detected altitude.
20. The physical activity assistance system according to
claim 17, further comprising
a restriction section that restricts an instruction issued by
the breathing instruction section when the blood oxy-
gen concentration is higher than the first threshold.
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