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INFORMATION PROCESSING SYSTEM,
INFORMATION PROCESSING DEVICE,
ACCLIMATIZATION INDICATOR DISPLAY
DEVICE, AND METHOD FOR
CONTROLLING INFORMATION
PROCESSING SYSTEM

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims priority to Japanese Patent
Application No. 2016-051967, filed Mar. 16, 2016, the
entirety of which is herein incorporated by reference.

BACKGROUND
[0002] 1. Technical Field
[0003] The present invention relates to an information

processing system, an information processing device, an
acclimatization indicator display device, and a method for
controlling an information processing system.

[0004] 2. Related Art

[0005] Long-distance athletes used to enhance their car-
diopulmonary function by traveling to high-altitude places
where air is thin and acclimatizing and adapting to high
altitude. Recently, by using a system (hypoxic chamber) in
which a closed space with increased airtightness and a
device for controlling the air pressure within the closed
space are provided, it is possible to achieve similar effects
without actually traveling to high altitude.

[0006] For example, JP-A-2007-7171 discloses an envi-
ronment simulation device which effectively associates bio-
logical information and the environment, using data from
environment adjustment unit and a biological information
monitoring unit.

[0007] In the case of actual high-altitude training or the
like, since the athlete needs to travel from a relatively
low-altitude place to a high-altitude place, it necessarily
takes some time for the elevation above sea level to change.
However, in the case of using an environment simulation
device such as a hypoxic chamber as in JP-A-2007-7171, it
is possible to change the environment in a relatively short
time. Therefore, the time required for the environment
change is short compared with the response time of the
living body, and the user may be unable to properly accli-
matize to the change in air pressure or oxygen concentration
and therefore suffer health problems such as altitude sick-
ness or decompression sickness.

[0008] Therefore, in the case of using a hypoxic chamber,
an operator needs to be present in order to check the state of
the trainee and secure the safety of the trainee. The operator
needs to constantly monitor the trainee and this causes a
heavy burden on the business operator and the operation
manager who have introduced the hypoxic chamber and also
on the operator. Moreover, in some cases, details of the
control on the hypoxic chamber may be mainly determined
subjectively by the operator. In such cases, an inappropriate
determination or control may be carried out and there is also
a risk of control failure due to human error.

SUMMARY

[0009] An advantage of some aspects of the invention is
that an information processing system, an information pro-
cessing device, an acclimatization indicator display device,
and a method for controlling an information processing
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system and the like can be provided in which the user is
allowed to acclimatize properly, using biological informa-
tion.

[0010] Another advantage of some aspects of the inven-
tion is that an information processing system, an information
processing device, an acclimatization indicator display
device, and a method for controlling an information pro-
cessing system and the like can be provided in which proper
control of a closed space according to the state of the user
1s carried out using biological information for environmental
state control.

[0011] An aspect of the invention relates to an information
processing system including: a measuring unit which mea-
sures biological information of a user present in a closed
space; and a processing unit which controls an environmen-
tal state of the closed space on the basis of the biological
information. The processing unit controls a pressure which
is an air pressure or partial pressure of oxygen in the closed
space, or a concentration which is an oxygen concentration
in the closed space, on the basis of the biological informa-
tion.

[0012] According to this configuration, the information
processing system controls the pressure or oxygen concen-
tration in the closed space on the basis of the biological
information of the user. Thus, since the control can be
carried out while the state of the user is checked, it is
possible to restrain the application of an excessive load on
the user and to allow the user to do activities in the closed
space safely and efficiently.

[0013] In the aspect of the invention, the processing unit
may change the pressure or the concentration in the closed
space if a value of the biological information satisfies a
predetermined control execution condition.

[0014] With this configuration, it is possible to perform
control that does not apply an excessive load on the user.
[0015] 1In the aspect of the invention, the processing unit
may perform control to change the pressure or the concen-
tration in the closed space if the value of the biological
information satisfies the control execution condition and the
pressure or the concentration in the closed space does not
reach a predetermined set value.

[0016] With this configuration, it is possible to perform
control to cause the pressure or the concentration to reach a
set value without applying an excessive load on the user.
[0017] In the aspect of the invention, the processing unit
may perform control to maintain the pressure or the con-
centration in the closed space if the value of the biological
information does not satisfy the control execution condition.
[0018] With this configuration, it is possible to perform
control that does not apply an excessive load on the user.
[0019] In the aspect of the invention, the processing unit
may find an acclimatization indicator of the user on the basis
of the biological information of the user.

[0020] With this configuration, it is possible to find an
indicator indicating the extent to which the user has accli-
matized to change in the environment, on the basis of the
biological information.

[0021] In the aspect of the invention, the processing unit
may find, as an acclimatization indicator of the user, at least
one of pressure information about the pressure in the case
where the value of the biological information no longer
satisfies the control execution condition, concentration
information about the concentration in the case where the
value of the biological information no longer satisfies the
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control execution condition, and time information about a
timing when the value of the biological information satisfies
the control execution condition after the pressure reaches the
set value.

[0022] With this configuration, it is possible to find at least
one of the pressure information, the concentration informa-
tion, and the time information, as the acclimatization indi-
cator.

[0023] In the aspect of the invention, the processing unit
may find, as the pressure information which is the acclima-
tization indicator, at least one of a value of the pressure in
the case where the value of the biological information no
longer satisfies the control execution condition, and differ-
ence information indicating a change in the pressure over a
period until the value of the biological information no longer
satisfies the control execution condition from before the
pressure begins to change.

[0024] With this configuration, it is possible to find the
value of the pressure itself or the difference information, as
the pressure information.

[0025] In the aspect of the invention, the processing unit
may find, as the concentration information which is the
acclimatization indicator, at least one of a value of the
concentration in the case where the value of the biological
information no longer satisfies the control execution condi-
tion, and difference information indicating a change in the
concentration over a period until the value of the biological
information no longer satisfies the control execution condi-
tion from before the concentration begins to change.
[0026] With this configuration, it is possible to find the
value of the concentration itself or the difference informa-
tion, as the concentration information.

[0027] In the aspect of the invention, the processing unit
may find, as the time information which is the acclimatiza-
tion indicator, at least one of first time information indicating
a time period from a timing when the pressure or the
concentration begins to change to a timing after the pressure
or the concentration reaches the set value and when the value
of the biological information satisfies the control execution
condition, and second time information indicating a time
period from a timing when the pressure or the concentration
reaches the set value to a timing when the value of the
biological information satisfies the control execution con-
dition.

[0028] With this configuration, it is possible to find the
time information on the basis of the time period from a
predetermined timing to the timing when the value of the
biological information satisfies the control execution con-
dition.

[0029] In the aspect of the invention, the processing unit
may determine whether to return the pressure or the con-
centration to a reference value or not, on the basis of the
biological information in a sleeping state of the user.

[0030] With this configuration, it is possible to allow the
user to safely execute activities involving sleep in the closed
space.

[0031] In the aspect of the invention, the processing unit

may determine whether to return the pressure or the con-
centration to a reference value or not, on the basis of the
biological information after the pressure or the concentration
in the closed space reaches the set value.

[0032] With this configuration, it is possible to allow the
user to safely execute activities in the closed space where the
pressure or the concentration has reached a set value.
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[0033] 1In the aspect of the invention, the processing unit
may perform control to return the pressure or the concen-
tration to the reference value, if a number of times the value
of the biological information satisfies a predetermined inter-
ruption condition reaches a predetermined number of times
or above.

[0034] With this configuration, it is possible to perform
control on the basis of the number of times the biological
information satisfies the interruption condition.

[0035] In the aspect of the invention, the biological infor-
mation may include arterial blood oxygen saturation infor-
mation.

[0036] With this configuration, it is possible to use the
arterial blood oxygen saturation information as the biologi-
cal information.

[0037] Another aspect of the invention relates to an infor-
mation processing system including: a measuring unit which
measures biological information of a user present in a closed
space: and a processing unit which controls an environmen-
tal state of the closed space on the basis of the biological
information. The biological information includes arterial
blood oxygen saturation information. The processing unit
controls the environmental state of the closed space on the
basis of the arterial blood oxygen saturation information.
[0038] According to the another aspect of the invention,
the information processing system controls the environmen-
tal state of the closed space on the basis of the arterial blood
oxygen saturation information, which is the biological infor-
mation of the user. Thus, since the environmental state can
be controlled while the state of the user is checked, it is
possible to restrain the application of an excessive load on
the user and to allow the user to do activities in the closed
space safely and efficiently.

[0039] In the another aspect of the invention, the process-
ing unit may perform control to change the environmental
state of the closed space on condition that a value of the
arterial blood oxygen saturation information is equal to or
above a predetermined threshold.

[0040] With this configuration, it is possible to perform
environmental state control which does not apply an exces-
sive load on the user.

[0041] Another aspect of the invention relates to an infor-
mation processing device including: an acquisition unit
which acquires biological information of a user present in a
closed space; and a processing unit which controls an
environmental state of the closed space on the basis of the
biological information. The biological information includes
at least arterial blood oxygen saturation information. The
processing unit controls the environmental state of the
closed space, at least on the basis of the arterial blood
oxygen saturation information.

[0042] According to the another aspect of the invention,
the information processing device acquires the biological
information of the user including the arterial blood oxygen
saturation information and controls the environmental state
of the closed space on the basis of the acquired biological
information. Thus, since the environmental state can be
controlled while the state of the user is checked, it is possible
to restrain the application of an excessive load on the user
and to allow the user to do activities in the closed space
safely and efficiently.

[0043] In the another aspect of the invention, the process-
ing unit may perform control to change the environmental
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state of the closed space if a value of the arterial blood
oxygen saturation information is equal to or above a prede-
termined threshold.

[0044] With this configuration, it is possible to perform
environmental state control which does not apply an exces-
sive load on the user.

[0045] Another aspect of the invention relates to an accli-
matization indicator display device including: an acquisition
unit which acquires an acclimatization indicator indicating
an extent of acclimatization of a user present in a closed
space to an environmental state of the closed space on the
basis of biological information including at least arterial
blood oxygen saturation information of the user; and a
display unit which displays the acclimatization indicator.
[0046] According to another aspect of the invention, the
acclimatization indicator of the user to the environmental
state of the closed space is acquired and displayed on the
basis of the biological information of the user present in the
closed space. Accordingly, the degree of acclimatization to
the environmental state is acquired based on the biological
information measured and can be present to the user as the
acclimatization indicator.

[0047] Another aspect of the invention relates to a method
for controlling an information processing system including:
performing measurement processing of biological informa-
tion of a user present in a closed space; and controlling a
pressure which is an air pressure or partial pressure of
oxygen in the closed space, or a concentration which is an
oxygen concentration in the closed space, on the basis of the
biological information.

[0048] Another aspect of the invention relates to a method
for controlling an information processing system including:
performing measurement processing of biological informa-
tion including at least arterial blood oxygen saturation
information of a user present in a closed space; and con-
trolling an environmental state of the closed space on the
basis of the arterial blood oxygen saturation information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] The invention will be described with reference to
the accompanying drawings, wherein like numbers refer-
ence like elements.

[0050] FIG. 1 shows an example of the configuration of an
information processing system.

[0051] FIG. 2 shows an example of the configuration of a
system (environment chamber) of the information process-
ing system.

[0052] FIG. 3 shows an example of the appearance of a
wearable device.

[0053] FIG. 4 shows an example of the appearance of a
wearable device.

[0054] FIG. 5 explains the principle of a technique for
acquiring arterial blood oxygen saturation information.
[0055] FIG. 6 shows an example of a pressure control
profile in the case where biological information is not used.
[0056] FIG. 7 shows a pressure control profile based on
biological information.

[0057] FIG. 8 is a flowchart for explaining environmental
state control according to an embodiment.

[0058] FIG. 9 is a flowchart for explaining forced halt
control.
[0059] FIG. 10 shows an example of change of a pressure

change acclimatization indicator due to the number of times
the training is conducted.
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[0060] FIG. 11 shows another example of the pressure
control profile in the case where biological information is
not used.

[0061] FIG. 12 shows another example of the pressure
control profile based on biological information.

[0062] FIG. 13 is another flowchart for explaining the
environmental state control according to the embodiment.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0063] Hereinafter, an embodiment will be described. The
following embodiment should not unduly limit the contents
of the invention described in the appended claims. Also, not
all the configurations described in the embodiment are
necessarily essential elements of the invention.

1. Technique According to Embodiment

[0064] First, a technique according to the embodiment will
be described. An athlete of a sport where endurance is
important, such as long-distance sports, may carry out
altitude training in order to enhance cardiopulmonary func-
tion. Altitude training is to achieve enhancement of cardio-
pulmonary function by doing activities in a thin-air envi-
ronment. Therefore, if a thin-air environment can be
prepared, the athlete can expect similar training effects
without actually traveling to high altitude.

[0065] Specifically, by using a hypoxic chamber including
a closed space with high airtightness and a device for
controlling the air pressure (in a narrow sense, partial
pressure of oxygen) in the closed space, and carrying out
activities in the closed space with its oxygen concentration
reduced, the athlete can achieve effects similar to those of
altitude training.

[0066] However, in the case where such a hypoxic cham-
ber is used, there are problems that would not take place in
the case of actually traveling to high altitude and carrying
out training there. Specifically, oxygen concentration can
change more quickly within a short period of time than the
response speed of a living body to acclimatize to the change
in oxygen concentration. Therefore, there is a risk that
symptoms of altitude sickness such as headache, nausea, and
sleep disorder may occur. In some cases, serious conditions
such as cerebral edema and pulmonary edema may occur.

[0067] When a hypoxic chamber is used, a technique of
changing the environment (in a narrow sense, air pressure)
in the closed space according to a predetermined profile is
conceivable, as described later with reference to FIG. 6, for
example. However, the response to an environment where
oxygen is low varies from one user to another. Even with the
same profile, some users do not experience any abnormality
whereas some users develop symptoms of altitude sickness.
Therefore, simply controlling the environment according the
profile is not equivalent to control taking user’s safety into
account.

[0068] Also, when using a hypoxic chamber, it is conceiv-
able that an operator is deployed and made to monitor the
state of the hypoxic chamber. The operator monitors the
state such as air pressure in the hypoxic chamber and
performs environmental control on the hypoxic chamber so
that the user (hypoxic chamber user or trainee) can safely
carry out activities. However, with the related-art technique,
the operator subjectively determines control contents and
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therefore can make an inappropriate determination or con-
trol. Also, there is a risk of control error due to human error.
[0069] JP-A-2007-7171 discloses the association between
environment data and biological data, but the same literature
does not disclose any appropriate technique for controlling
an environment simulation device which takes user’s safety
into account.

[0070] In view of the above, the applicant proposes a
technique for controlling the environment of a closed space
on the basis of biological information of a user. An infor-
mation processing system 100 according to this embodiment
includes a measuring unit 110 which measures biological
information of a user present in a closed space, and a
processing unit 130 which controls the environmental state
of the closed space on the basis of the biological informa-
tion, as shown in FIG. 1. The processing unit 130 controls
a pressure which is the air pressure or partial pressure of
oxygen in the closed space, or a concentration which is the
oxygen concentration in the closed space, on the basis of the
biological information.

[0071] Here, the closed space refers to a space that is
closed so as to change its internal environment to an extent
clearly distinguishable from the external environment. The
member to be the boundary between the inside and outside
of the closed space can be made up of various materials. A
hard member such as a metal, or a soft member such as vinyl
or cloth may be used.

[0072] The environmental state of the closed space
includes the state of pressure, the state of oxygen concen-
tration, the state of temperature, the state of humidity, the
state of illuminance or the like in the closed space. In this
example, since it is assumed that the pressure or concentra-
tion in the closed space is to be controlled, the closed space
needs to be highly airtight. Meanwhile, if the processing unit
130 controls the temperature in the closed space, the closed
space needs to be highly heat-insulative. If the humidity is
to be controlled, the airtightness in the closed space may be
made higher, as in the example of pressure control. If the
illuminance is to be controlled, the member forming the
closed space may be a member that does not easily transmit
light.

[0073] The biological information is information indicat-
ing the state of biological activities of the user. In a narrow
sense, the biological information in this embodiment may
include arterial blood oxygen saturation information. The
arterial blood oxygen saturation information is information
indicating oxygen saturation (degree of bonding between
hemoglobin and oxygen) in the blood in the artery. More
specifically, the value of Sp02(%), which is percutaneous
arterial blood oxygen saturation, may be used. However, the
biological information is not limited to this example and
may be pulse wave information such as pulse rate or pulse
interval (RR interval) or may include information about
respiration, body temperature, perspiration and the like.
[0074] In this way, the biological information of the user
can be used for controlling the closed space. Since the
biological information is information indicating the state of
biological activities of the user as described above, if the
user is under the influence of a change in the environmental
state of the closed space, it is considered that the influence
emerges as a change in the biological information. That is,
whether the user suffers a health risk of altitude sickness or
the like, or not, can be determined objectively at an appro-
priate timing without simply relying on the subjective deter-
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mination by the operator or the user. Thus, by controlling the
environmental state on the basis of the biological informa-
tion, it is possible to realize proper control which takes
user’s safety into account.

[0075] Particularly in the case of changing the oxygen
concentration in the closed space by air pressure control or
concentration control, if a sufficient amount of oxygen
cannot be supplied to each part of the body because of a
reduction in oxygen concentration, this emerges as a reduc-
tion in the numerical value of SpO2. Therefore, in the case
of controlling the pressure or concentration as the environ-
mental state, more appropriate control is enabled by using
arterial blood oxygen saturation information as the biologi-
cal information.

[0076] However, as described above, the environment
information and the biological information in the embodi-
ment can be implemented with various modifications. For
example, the technique in the embodiment can be applied to
an information processing system including a measuring
unit 110 which measures biological information of a user
present in a closed space and a processing unit 130 which
controls the environmental state of the closed space on the
basis of the biological information, wherein the biological
information includes arterial blood oxygen saturation infor-
mation and wherein the processing unit 130 controls the
environmental state of the closed space on the basis of the
arterial blood oxygen saturation information.

[0077] This enables control of the environmental state
based on the arterial blood oxygen saturation information.
The arterial blood oxygen saturation information is an
indicator value indicating oxygen supplied to each part of
the user’s body. If this indicator value drops, the risk of
occurrence of symptoms of altitude sickness rises. That is,
proper control which takes user’s safety into account is
enabled by using the arterial blood oxygen saturation infor-
mation.

[0078] An example of the configuration of the information
processing system 100 according to the embodiment will be
described below. Also, as an example of a device used to
measure biological information of the user, an example of
the configuration of a wearable device 200 will be described
as well. Then, a specific example of control in the case of
changing pressure as the environmental state will be
described. Moreover, a technique of finding an acclimatiza-
tion indicator of the user to an environmental change on the
basis of a series of activity results will be described. Finally,
several modifications will be described.

2. Example of System Configuration

[0079] An example of the configuration of the information
processing system 100 is as shown in FIG. 1. The informa-
tion processing system 100 includes a measuring unit 110
and a processing unit 130.

[0080] The measuring unit 110 measures biological infor-
mation of the user doing activities in the closed space. It is
desirable that a sensor which measures the biological infor-
mation of the user is provided near or in contact with the
user’s body. Therefore, the measuring unit 110 may be
implemented as a wearable device 200 mounted on the user,
as described later with reference to FIGS. 3 and 4, for
example. Alternatively, in a control device 300 provided
with a processing unit 130, an interface which acquires
information from a wearable device 200 may be used as a
measuring unit 110. In this case, the measuring unit 110 is
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implemented as a receiving processing unit (communication
unit) which receives information from the wearable device
200 via a network such as WAN (wide area network), LAN
(local area network), or short-range wireless communication
network.

[0081] The processing unit 130 carries out various kinds
of processing on the basis of the biological information of
the user measured by the measuring unit 110. The functions
of the processing unit 130 can be implemented by hardware
such as various processors (CPU or the like) and ASIC (gate
array or the like), or by a program or the like.

[0082] FIG. 2 shows an example of the configuration of an
environment chamber (space where the environmental state
can be controlled, and in a narrow sense, hypoxic chamber)
including the information processing system 100 according
to the embodiment. As shown in FIG. 2, the environment
chamber includes a closed space 60, a wearable device 200
worn by a user 70, and a control device 300 which controls
the environmental state of the closed space 60.

[0083] The closed space 60 is a space where the internal
environment can be changed with respect to the external
environment, as described above, and is highly airtight in the
case of carrying out pressure control or concentration con-
trol. The user 70 can enter the inside of the closed space 60.
A lighting unit 65, a training device 80 such as a treadmill,
or a bed 90 which takes sleep into consideration, as
described later with reference to FIGS. 11 and 12, or the like
may be provided in the closed space 60.

[0084] The wearable device 200 is a device worn by the
user 70 and includes a sensor unit 40 which detects at least
biological information of the user.

[0085] FIG. 3 shows an example of the appearance of the
wearable device 200. As shown in FIG. 3, the wearable
device 200 includes a case part 30 and a band part 10 for
fixing the case part 30 to a part (in a narrow sense, the wrist)
of the user. The band part 10 is provided with a fitting hole
12 and a buckle 14. The buckle 14 is made up of a buckle
frame 15 and an engaging part 16 (protruding rod) 16.

[0086] FIG. 3 is a perspective view showing the wearable
device 200 in the state where the band part 10 is fixed using
the fitting hole 12 and the engaging part 16, as viewed from
the direction on the side of the band part 10 (on the side of
the surface on the subject side in the wearing state, of the
surfaces of the case part 30). In the wearable device 200
shown in FIG. 3, a plurality of fitting holes 12 is provided
in the band part 10, and the engaging part 16 of the buckle
14 is inserted in one of the plurality of fitting holes 12, thus
allowing the user to wear the wearable device 200. The
plurality of fitting holes 12 is provided along the longitudi-
nal direction of the band part 10, as shown in FIG. 3.

[0087] The sensor unit 40 is provided in the case part 30
of the wearable device 200. Here, since it is assumed that the
sensor unit 40 is a photoelectric sensor including a light
emitting unit and a light receiving unit, the sensor unit 40 is
provided at a position exposed outside the case part 30 and
particularly on the surface in contact with the subject side in
the wearing state. That is, in the state where the wearable
device 200 is worn, the sensor unit 40 is in tight contact with
the living body. Therefore, by retraining external light from
becoming incident on the light receiving unit or by reducing
the distance between the sensor unit 40 and the living body,
it is possible to reduce the optical path length and increase
the detection signal intensity of the sensor unit 40.
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[0088] FIG. 4 shows the wearable device 200 in the state
of being worn by the user, as viewed from the side where a
display unit 50 is provided. As shown in FIG. 3, the wearable
device 200 according to the embodiment has the display unit
50 at a position corresponding to the dial of an ordinary
wristwatch. In the state where the wearable device 200 is
worn, the surface where the sensor unit 40 is provided, of the
case part 30, is in tight contact with the subject, and the
display unit 50 provided on the surface opposite to the
sensor unit 40, of the case part 30, is at a position which is
easily visible to the user.

[0089] Since it is assumed that various kinds of informa-
tion are presented to the user 70 as an environment chamber
user, FIG. 4 shows an example in which the wearable device
200 has the display unit 50. However, the notification to the
user from the wearable device 200 is not limited to the
display on the display unit 50, and light, vibration, sound
and the like may be generated.

[0090] The control device 300 acquires information (sen-
sor information, biological information) from the wearable
device 200 and controls the environmental state of the
closed space 60. The processing unit 130 is provided in the
control device 300 and is implemented by a processor or the
like included in the control device 300, for example. Also,
the control device 300 includes a hardware configuration
used for actual control of the environmental state, in addition
to the processing unit 130.

[0091] For example, in the case of changing the pressure,
the control device 300 includes a pump or the like capable
of sucking and discharging gases. The pump or the like
operates on the basis of a control signal from the processing
unit 130. The control of the environmental state in the
embodiment may be the control of air pressure or partial
pressure of oxygen, that is, the control of pressure. Partial
pressure of oxygen is decided by the product of the air
pressure and the oxygen ratio in the gas. Therefore, in the
case of achieving an environment where oxygen concentra-
tion is low (where partial pressure of oxygen is low), this can
be done by lowering the air pressure itself or by lowering the
air pressure and thus lowering the partial pressure of oxygen.
[0092] However, the low-oxygen state can be realized by
concentration control, that is, by lowering the oxygen ratio
in the gas, instead of the pressure control. When lowering
the oxygen ratio in the gas, a gas (typically nitrogen) that is
harmless to the human body other than oxygen may be
introduced in the closed space 60.

[0093] That is, the environment where oxygen concentra-
tion is low may be a “low-pressure low-oxygen” environ-
ment where the air pressure itself is lowered, or a “normal-
pressure low-oxygen” environment where the air pressure is
maintained at 1 atmosphere (or a value close to it). In the
case of the “normal-pressure low-oxygen”, since the differ-
ence between the air pressure in the closed space 60 and the
external air pressure is small, the member forming the closed
space 60 may have a relatively low strength, which is
advantageous in that the member can be realized easily.
Hereinafter, an example in which a “low-pressure low-
oxygen” environment is realized by controlling air pressure
will be described. However, it is possible to consider that the
pressure control in the specification can be replaced by
concentration control.

[0094] Meanwhile, in the case of changing the tempera-
ture or humidity in the closed space 60, the control device
300 may have equipment similar to air-conditioning equip-
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ment such as an air conditioner, dehumidifier, or humidifier,
which is widely known. Also, in the case of changing the
illuminance, the control device 300 may output a signal to
control the lighting unit 65, for example.

[0095] Also, the information processing system 100
according to the embodiment may measure the environmen-
tal state of the closed space 60. The control of the environ-
mental state by the control device 300 may be carried out by
open-loop control. In such a case, whether a desired envi-
ronmental state is actually achieved or not is unknown.
Since the environmental state in the embodiment directly
relates to health risks of the user, there is a great need to
control the environmental state accurately. Therefore, the
information processing system 100 according to the embodi-
ment may perform closed-loop control in which the result of
measuring the environmental state of the closed space 60 is
acquired and where the environmental state is controlled on
the basis of the result of the measuring.

[0096] Next, an example of a technique for detecting
biological information and an example of the configuration
of the sensor unit 40 will be described. The sensor unit 40
is a sensor for acquiring at least arterial blood oxygen
saturation information and can be implemented by a pho-
toelectric sensor, for example. The sensor unit 40 includes a
light emitting unit which casts light with at least two
wavelengths different from each other, and a light receiving
unit which receives transmitted light which is the light from
the light emitting unit transmitted through the subject, or
reflected light which is the light from the light emitting unit
reflected by the subject. As an example, the sensor unit 40
includes a first light emitting unit which casts light with a
first wavelength, a second light emitting unit which casts
light with a second wavelength, a first light receiving unit
which receives transmitted light or reflected light from a
living body, of the light from the first light emitting unit, and
a second light receiving unit which receives transmitted light
or reflected light from a living body, of the light from the
second light emitting unit. The first wavelength is a wave-
length corresponding to infrared rays and the second wave-
length is a wavelength corresponding to red light, for
example. However, the configuration of the sensor unit 40 is
not limited to this and can be implemented with various
modifications. For example, instead of providing two light
receiving unit, a single light receiving unit may be used in
a time-divisional manner.

[0097] FIG. 5 shows the light absorption spectrum of
reduced hemoglobin Hb and the light absorption spectrum of
oxidized hemoglobin HbO2. As shown in FIG. 5, the oxi-
dized hemoglobin HbO2 and the reduced hemoglobin Hb
have different light absorption spectra from each other.
When light with a relatively long wavelength A1 (>A) is cast,
the oxidized hemoglobin HbO2 has a greater light absorp-
tion coeflicient for this light and therefore the intensity
(output value V1 from the light receiving unit) of the
transmitted light or reflected light from the living body, of
this light, is an indicator value indicating the amount of
oxidized hemoglobin in the blood vessel. Similarly, when
light with a relatively short wavelength A2 (<)) is cast, the
reduced hemoglobin Hb has a greater light absorption coef-
ficient for this light and therefore the intensity (output value
V2 from the light receiving unit) of the transmitted light or
reflected light from the living body, of this light, is an
indicator value indicating the amount of reduced hemoglo-
bin in the blood vessel. Therefore, V1/(V1+V2) is an indi-
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cator value indicating the ratio of oxidized hemoglobin, that
is, a value correlated with the blood oxygen saturation
SpO2.

[0098] By utilizing the feature that the oxidized hemoglo-
bin HbO2 and the reduced hemoglobin Hb have different
light absorption spectra from each other, it is possible to find
arterial blood oxygen saturation information from the trans-
mitted light and reflected light of light with two different
wavelengths. While a simple technique is described above,
various modifications of the technique of finding SpO2 or
information similar to SpO2 using infrared light and red
light are known and these modifications can be broadly
applied in the embodiment. Also, the wavelengths that are
used are not limited to infrared light and red light, as long
as the degrees of light absorption of the oxidized hemoglo-
bin HbO2 and the reduced hemoglobin Hb for one wave-
length are clearly different from the degrees of light absorp-
tion for the other wavelength. For example, modifications
such as changing the light with one wavelength to green
light can be made.

[0099] A traditional, broadly known portable pulse oxi-
meter measures the arterial blood oxygen saturation (SpO2)
in the state of being mounted on a fingertip. As a form of its
use in an environment chamber, for example, the user wears
the pulse oximeter on a fingertip and measures SpO2 to
check his/her own state periodically or when the user
perceives an abnormality in his/her physical condition.
When SpO2 is lowered, the user takes measures such as
taking a rest or suspending the training.

[0100] However, the traditional pulse oximeter is not
assumed to be worn constantly. Specifically, in the SpO2
measurement in the traditional technique, the user needs to
execute the procedures of temporarily stopping his/her activ-
ity, taking out the pulse oximeter from its storage site,
mounting the pulse oximeter on a fingertip, and resting until
the measurement is completed. In other words, the user
cannot learn his/her SpO?2 state without actively carrying out
SpO2 measurement.

[0101] Such a technique has two problems. First, measur-
ing SpO2 interrupts the user’s activity (exercise). As
described above, the broadly known pulse oximeter is a
fingertip-mounted type and is not assumed to remain
mounted during activities. Therefore, the user must tempo-
rarily stop activities such as training on a treadmill and
measure SpO2. Also, during the measurement, it is difficult
to grab something with the finger used for the measurement.
In the case where the mounted part (measuring unit, sensor
unit) on the fingertip and the main body part (processing
unit, display unit) of the pulse oximeter are separate parts,
the cable connecting the mounted part with the main body
part becomes an obstacle, interrupting the user’s activity.

[0102] Second, it is difficult to prevent symptoms of
altitude sickness because there is a time lag from when the
user falls in a hypoxic state to when symptoms of altitude
sickness actually appear. For example, it is said that it takes
a few hours to become aware of even headache, which is a
relatively mild symptom, after falling in a hypoxic state. In
the case of serious conditions such as cerebral edema and
pulmonary edema, it takes a few days until the user develop
these conditions after falling in a hypoxic state. That is, it is
too late if the user measures SpO2 after becoming aware of
his/her poor physical condition, and it is not useful for the
prevention of altitude sickness. However, if the user tries to
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measure SpO2 very frequently, the user’s activity such as
training is interrupted each time, which is not preferable.
[0103] In this respect, if the wearable device 200 is used
to measure biological information, SpO2 can be measured
very frequently (in a narrow sense, constantly) without
interrupting the user’s activity and therefore this can cope
with the above two problems. Specifically, by controlling the
environmental state of the closed space 60 on the basis of the
constantly measured SpO2, it is possible to contribute to the
prevention of symptoms of altitude sickness. The wearable
device 200 is a wrist-wearable device and may be mounted
at a site such as an ankle or upper arm.

[0104] The sensor unit 40 may measure pulse wave infor-
mation such as pulse rate. Since pulse waves appear as a
change in the volume of blood, the pulse wave sensor
measures pulse waves by catching a change in the amount of
blood at the site to be measured. Considering that the
amount of blood flow is correlated with the amount of
hemoglobin in the blood, when light is cast on a blood
vessel, as the amount of blood flow becomes greater and
hence the amount of hemoglobin becomes greater, the
amount of light absorbed becomes greater and the intensity
of transmitted light or reflected light becomes lower. Con-
versely, as the amount of blood flow becomes smaller and
hence the amount of hemoglobin becomes smaller, the
amount of light absorbed becomes smaller and the intensity
of transmitted light or reflected light becomes higher. That
is, it is possible to detect pulse wave information on the basis
of a change with time of the detection signal in the photo-
electric sensor.

[0105] The light cast by the light emitting unit of the pulse
wave sensor may preferably be of a wavelength that can be
easily absorbed by hemoglobin, and green light is typically
used. Thus, the wearable device 200 in the embodiment may
have a sensor for detecting arterial blood oxygen saturation
information and a pulse wave sensor separately. In this case,
the wearable device 200 includes first and second light
emitting units which cast light with a first wavelength (for
example, infrared light) and a second wavelength (red light)
for arterial blood oxygen saturation information, and a third
light emitting unit which casts light with a third wavelength
(green light) for pulse wave information. As for the light
receiving unit, first to third light receiving units may be
provided corresponding to the first to third light emitting
units. Also, one or two light receiving units may be provided
and used in a time-divisional manner.

[0106] Alternatively, pulse wave information may be
detected using the sensor for detecting arterial blood oxygen
saturation information. Specifically, one of the first light
emitting unit and the second light emitting unit of the sensor
is used as a light emitting unit for detecting pulse wave
information as well. In this case, since the light has two
wavelengths, pulse wave information is detected using red
light, and arterial blood oxygen saturation information is
detected using infrared light and red light. Alternatively,
pulse wave information is detected using green light, and
arterial blood oxygen saturation information is detected
using infrared light and green light. Moreover, various
modifications can be made to the wavelength of the light.
[0107] Also, the pulse wave information is not limited to
pulse rate and may be pulse interval (RR interval), variation
in pulse interval, or other information indicating pulse
waves. It is also possible to acquire information about
respiration of the user from a variation in the pulse wave

Sep. 21,2017

information. Therefore, the wearable device 200 may
acquire respiration information as biological information, on
the basis of the information from the pulse wave sensor.
However, respiration information can also be measured
using a broadly known breath analysis sensor.

[0108] The wearable device 200 may also include a tem-
perature sensor and may measure the body temperature of
the user on the basis of an output from the temperature
sensor. However, a technique of estimating temperature
using an infrared sensor or the like is known as well, and in
such a case, the temperature sensor may be provided in a
place other than the wearable device 200.

[0109] The wearable device 200 may also include a
motion sensor (body movement sensor) which detects move-
ments of the user, such as an acceleration sensor or gyro
sensor. The measuring unit 110 may find the intensity of
exercise of the user, type of exercise, number of steps taken
in walking or running, and pitch, on the basis of the motion
sensor. Alternatively, the measuring unit 110 may find the
amount of activity of the user in terms of calories burned,
Mets or the like. Moreover, the wearable device 200 may
include an environment sensor capable of measuring envi-
ronment information of the peripheries, for example, a
temperature sensor, humidity sensor, air pressure sensor,
light amount sensor, and audio sensor (microphone or like).

3. Pressure Change Control

[0110] Next, a specific example of control in the embodi-
ment will be described. Here, an example in which the
biological information is arterial blood oxygen saturation
information (particularly SpO2) and in which the environ-
ment state controlled on the basis of the biological infor-
mation is the pressure (air pressure) in the closed space 60
will be described.

[0111] FIG. 6 shows an example of the profile for pressure
control in the related-art technique. In FIG. 6, the horizontal
axis represents time (minute) and the vertical axis represents
air pressure. In FIG. 6, at the start point, the air pressure is
equivalent to that at 0 meters above sea level. During the 20
minutes from the point of 10 minutes to the point of 30
minutes, the air pressure is reduced to be equivalent to that
at 3000 meters above sea level. During the 20 minutes from
the point of 30 minutes to the point of 50 minutes, the air
pressure equivalent to that at 3000 meters above sea level is
maintained. Then, during the 20 minutes from the point of
50 minutes to the point of 70 minutes, the air pressure is
returned (increased) from the air pressure equivalent to that
at 3000 meters above sea level to the air pressure equivalent
to that at O meters above sea level. While various forms are
known as the training in a hypoxic chamber that are cur-
rently in practice, in short-term training, one session of
training is often completed in approximately several ten
minutes to an hour. For example, carrying out the training
shown in FIG. 6 once every few days over several weeks
enhances cardiopulmonary function. Here, while the air
pressure at the start point is expressed as the “air pressure
equivalent to that at 0 meters above sea level”, the air
pressure at the start point is not limited to this. The air
pressure at the start point may be the atmospheric pressure
in the place or a predetermined air pressure set by the
operator or user. Also, while the vertical axis in FIG. 7
represents air pressure (hpa) in order to facilitate under-
standing, environmental control of the closed space may be
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carried out by employing oxygen concentration (hpa, %) on
the vertical axis, instead of air pressure.

[0112] However, in FIG. 6, the air pressure at each timing
is set, and in the control of air pressure, the air pressure value
at each timing is a numerical value prescribed by the profile
of FIG. 6. That is, as described above, since the state of the
user 70 is not related to the air pressure control, even with
the control according to the profile of FIG. 6, some users can
fall into a hypoxic state and develop symptoms of altitude
sickness or fall into a state where the development of these
symptoms is highly likely.

[0113] The occurrence of a health risk to the user 70 is due
to the fact that the environmental state of the closed space 60
where the user 70 carries out activities changes too quickly
for the response (acclimatization) of the user 70 to catch up.
When there can be a health risk, the biological information
of the user 70 is considered to change in a certain way
corresponding to the health risk in question. Therefore, in
the embodiment, the processing unit 130 decides whether to
change the environmental state on the basis of the biological
information or not.

[0114] Specifically, if the value of the biological informa-
tion satisfies a predetermined control execution condition
(on condition that the value satisfies the control execution
condition), the processing unit 130 carries out control to
change the environmental state of the closed space 60. As
the arterial blood oxygen saturation information (SpO2)
becomes higher, there are fewer problems with the state of
the user, whereas if the arterial blood oxygen saturation
information (SpO2) becomes lower, it is suspected that the
user has more problems or is more likely to develop symp-
toms of altitude sickness. Therefore, in the case of using
arterial blood oxygen saturation information, the processing
unit 130 carries out control to change the environmental
state of the closed space 60 if the value of the arterial blood
oxygen saturation information is equal to or above a prede-
termined threshold (on condition that the value is equal to or
above the predetermined threshold). The control to change
the environmental state in this case is the control to change
the pressure in the closed space 60. The control execution
condition in this case is a pressure change allowing condi-
tion. In the description below, the control execution condi-
tion is assumed to be the pressure change allowing condi-
tion. However, in the case of controlling concentration as the
environmental state, the control execution condition is a
concentration change allowing condition. In such a case, the
processing unit 130 carries out control to change the con-
centration in the closed space 60 if the value of the biologi-
cal information satisfies a predetermined control execution
condition (concentration change allowing condition).
[0115] FIG. 7 shows a specific profile for pressure control
in the case where control is cartied out by the technique of
the embodiment. FIG. 7 shows change with time in the value
of Sp02, which is biological information, and change with
time in the air pressure in the closed space 60 controlled on
the basis of SpO2. In FIG. 7, the horizontal axis represents
time and the vertical axis represents the value of SpO2(%)
and air pressure. The control in the embodiment may also be
implemented, for example, by correcting the profile as
shown in FIG. 6 through a determination based on biological
information.

[0116] In the example of FIG. 7, as in the example of FIG.
6, pressure reduction is started at the point of 10 minutes,
with a target pressure equivalent to that at 3000 meters
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above sea level from the air pressure equivalent to that at 0
meters above sea level. With this pressure reduction, SpO2
of the user drops, as shown in FIG. 7. Then, when the SpO2
value drops below a threshold (at a timing t0), the pressure
change allowing condition is no longer satisfied. That is, the
user cannot cope with the change in pressure and conse-
quently it is determined that the SpO?2 is below the thresh-
old. If pressure reduction is continued further in this state,
the user falls into a hypoxic state and has a higher risk of
developing symptoms of altitude sickness.

[0117] Therefore, if the value of the biological information
does not satisfy the control execution condition, the pro-
cessing unit 130 carries out control to maintain the pressure
or concentration in the closed space 60. Here, if the value of
the biological information does not satisfy the pressure
change allowing condition, the processing unit 130 carries
out control to maintain the pressure in the closed space 60.
In the example of FIG. 7, after the timing t0, when SpO2
drops below the threshold, the pressure at the timing t0 is
maintained and pressure reduction is not carried out. In this
way, the environmental state can be restrained from being
changed too quickly for the user to cope with. That is, the
user can be allowed to safely carry out his/her activities in
the environment chamber (in the closed space 60).

[0118] As the control to maintain the pressure is carried
out, it is considered that the user gradually acclimatizes to
this pressure and that the SpO2 value gradually increases.
Subsequently, when SpO?2 increases to or above the thresh-
old (timing t1), the pressure change allowing condition is
satisfied. Therefore, pressure reduction is started at the
timing t1, again with a target air pressure equivalent to that
at 3000 meters above sea level.

[0119] SpO2 is considered to drop as pressure reduction is
resumed. In some cases, SpO2 drops below the threshold
again and pressure change is restrained. In the example of
FIG. 7, since SpO2 drops below the threshold at a timing 2,
the pressure at the timing t2 is maintained and the recovery
of Sp02 is waited for. Then, at a timing t3, SpO2 rises to or
above the threshold and therefore pressure reduction is
started again. The pressure reduction to a target air pressure
equivalent to that at 3000 meters above sea level is com-
pleted at a timing t4.

[0120] Also, even if the biological information satisfies
the pressure change allowing condition, the pressure need
not be changed beyond a target value. Considering the safety
of the user, an excessive pressure change should be avoided.
That is, not only whether the biological information satisfies
the pressure change allowing condition or not, but also
whether the current pressure has reached a predetermined set
value (target value) or not, is a condition for changing the
pressure. In other words, the processing unit 130 carries out
control to change the pressure or concentration in the closed
space if the value of the biological information satisfies the
control execution condition and the pressure or concentra-
tion in the closed space 60 has not reached a predetermined
set value. Here, the processing unit 130 carries out control
to change the pressure in the closed space if the value of the
biological information satisfies the pressure change allowing
condition and the pressure in the closed space has not
reached a predetermined set value.

[0121] The set value in this case corresponds to the air
pressure equivalent to that at 3000 meters above sea level,
which is the target value in the pressure reduction in the
example of FIG. 7. However, the set value is not limited to
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this. For example, a target value in pressure increase may be
used as a set value. Alternatively, pressure reduction may be
divided into a plurality of phases and executed phase by
phase, and a target value in each phase may be used as a set
value. Alternatively, to make more precise adjustment, a
target pressure may be set for each timing and this may be
used as a set value.

[0122] Therefore, for example, at the timing t5, though
SpO2 is equal to or above the threshold and therefore
satisfies the pressure change allowing condition, the control
to change the pressure is not carried out. This is because the
timing t5 is included in the stage where the air pressure
equivalent to that at 3000 meters above sea level is main-
tained for 20 minutes and the current air pressure has
reached the set value, which is, in this case, the air pressure
equivalent to that at 3000 meters above sea level.

[0123] While the pressure reaches the set value at the
timing 4, SpO2 is considered to temporarily drop to below
the threshold due to the influence of the pressure reduction
from the timing t3 to t4. Therefore, in the example of FIG.
7, SpO2 is below the threshold during the period from the
timing t4 to t5.

[0124] As shown in FIG. 7, from the timing t6 after the
lapse of 20 minutes from the timing t4, pressure increase
control to return the air pressure to the air pressure equiva-
lent to O meters above sea level in 20 minutes is carried out,
as in the example shown with reference to the period from
the point of 50 minutes to the point of 70 minutes in FIG. 6.
After the timing t6, the oxygen concentration in the closed
space 60 rises with time. That is, SpO2 is considered to rise
with pressure change.

[0125] Thus, it is considered unlikely that the biological
information (arterial blood oxygen saturation information)
no longer satisfies the pressure change allowing condition as
shown in FIG. 7, and the control toward pressure increase
ends in 20 minutes from the timing t6 as the start point.
However, in the pressure increase, too, if a sudden pressure
change occurs in a short time, this causes a heavy burden on
the user. Therefore, here, pressure increase control is carried
outover a period of 20 minutes. In other words, it can be said
that the time taken for a second process of changing from a
predetermined air pressure to the air pressure at the start
point is shorter than the time taken for a first process of
changing from the air pressure at the start point to the
predetermined air pressure. It can also be said that the speed
of change in the air pressure or oxygen concentration in the
second process is higher than the speed of change in the air
pressure or oxygen concentration in the first process. With
such control, the air pressure can be controlled within a
minimum necessary time.

[0126] FIG. 8 is a flowchart for explaining the control in
the embodiment described above with reference to FIG. 7.
Each step of processing in FIG. 8 is executed by the
processing unit 130. As this processing is started, first, the
processing unit 130 counts the time elapsed (S101). The
counting of the time elapsed may be carried out using a timer
provided in the information processing system 100 itself, or
may be carried out by acquiring time information from an
external device via a network or the like.

[0127] Then, the processing unit 130 determines whether
the biological information satisfies the pressure change
allowing condition. Here, the processing unit 130 deter-
mines whether the SpO2 value is equal to or above a
threshold (S102). If the result is No in S102, the control to
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change the pressure cannot be executed. Therefore, the air
pressure value at the time and the time are stored (S103) and
the processing returns to S101.

[0128] Iftheresultis Yes in S102, the time is stored (S104)
and the processing unit 130 determines whether the air
pressure value has reached a set value (S105). In FIG. 8, the
set value is a target value of pressure reduction and a
numerical value expressing the air pressure equivalent to
that at 3000 meters above sea level. If the result is No in
S105, this is equivalent to the case where the pressure
change allowing condition is satisfied and where the current
air pressure has not reached the set value. Therefore, the
processing unit 130 carries out control to lower the air
pressure ($106). As described above, since a sudden pres-
sure change increases health risk to the user, control that
does not cause an excessive increase in the amount of
pressure change in S106 may be carried out. For example,
the value of reduction in pressure per unit time in S106 may
be a predetermined value.

[0129] If the result is Yes in S105, this means that the
pressure reduction to the target set value has been com-
pleted. Therefore, this air pressure is maintained for a
predetermined period (S107). The predetermined period in
S107 is 20 minutes in the example of FIG. 7. Moreover,
pressure increase control to restore the air pressure in normal
time, that is, the air pressure equivalent to that at 0 meters
above sea level, is carried out over a period of 20 minutes
(5108). Then, a series of pressure controls ends.

[0130] Apart from the above processing, the processing
unit 130 monitors whether an abnormality that requires a
forced halt on pressure control is generated or not. FIG. 9 is
a flowchart for explaining forced halt determination. In the
forced halt determination, the processing unit 130 carries out
a time-out determination on whether the time elapsed is
longer than a predetermined time (S201), a determination on
whether a forced termination is inputted by the operator
(5202), and a determination on whether an abnormality is
generated in the pressure control by the control device 300
(5203). If the result of the determination is Yes in at least one
of 8201 to S203, that is, if it is determined that at least one
of time-out, force termination input, and pressure control
abnormality is generated, further continuation of the training
is dangerous and therefore the processing unit 130 forced-
halts the series of pressure controls.

[0131] Specifically, the air pressure equivalent to that at 0
meters above sea level is restored from the current air
pressure over a predetermined period of time (S204). In this
case, while it is desired that the normal state is restored as
quickly as possible to secure the safety of the user, a sudden
pressure change applies a load on the user and therefore is
not preferable. Thus, various settings of the predetermined
time in S204 are possible according to the circumstances.
For example, pressure change control from the current air
pressure may be executed at the rate of change in the case
of changing the air pressure from the air pressure equivalent
to that at 3000 meters above sea level to the air pressure
equivalent to that at 0 meters above sea level over 20
minutes, as in S108.

4. Acclimatization Indicator

[0132] The environment chamber (hypoxic chamber)
including the information processing system 100 according
to the embodiment is used to enhance cardiopulmonary
function, or the like. Therefore, there is a great demand by
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the user for the knowledge of the extent of effect to which
the training using the environment chamber has proved.
However, with the related-art technique, no clear training
effects are presented, and for example, the user has to
determine whether his’her time has improved by actually
running a long distance. Therefore, the confirmation of
effects takes effort, and even if the user’s time has improved,
it is difficult to determine whether the improvement is the
effect of the training in the environment chamber or the
effect of other trainings.

[0133] Thus, in the embodiment, information that can
present to the user the effect of an activity using the
environment chamber in a way that is easy to understand is
found. Specifically, the processing unit 130 finds an accli-
matization indicator of the user on the basis of the biological
information of the user. Hereinafter, an example of a pres-
sure change acclimatization indicator, which is an acclima-
tization indicator of the user to a change in pressure, will be
described.

[0134] As described above, the biological information is
information indicating a change in the state of the user with
respect to an environmental change. That is, whether the
user can quickly cope with an environmental change or takes
time to cope with the environment change can be determined
on the basis of the biological information that is actually
measured. Particularly, since the biological information is
used for the determination on whether to change the envi-
ronmental state or not, specifically, for the determination on
the pressure change allowing condition, there is an advan-
tage that the same biological information can also be used
for the calculation of a pressure change acclimatization
indicator.

[0135] Various techniques are conceivable with respect to
what pressure change acclimatization indicator is to be
found on the basis of the biological information. For
example, when the environment is gradually changed, what
extent of environmental change is tolerable for the biologi-
cal information to be maintained within a normal range can
be one indicator. If the user can tolerate a greater change, it
can be determined that the acclimatization has made further
progress and that the effect of the training has been achieved.
Alternatively, when the user is in a high-load environment
and the timing when the biological information falls into a
normal range, can also be used as an indicator. Also, when
the environment is gradually changed, a pressure change
acclimatization indicator can be found and the effect of the
training can be determined on the basis of whether the
amount of change in the biological information is smaller
than a predetermined value, or whether the amount of
change in the biological information is within a predeter-
mined range or not. If the user is under a high load but has
no abnormality in the biological information, it means that
the adjustment to the environmental change has been com-
pleted. Therefore, if the user can shift to such a state more
quickly, it can be determined that the acclimatization has
made further progress and that the effect of the training has
been achieved.

[0136] As described above with reference to FIG. 7, in the
case of the example of pressure change, the processing unit
130 may find, as the pressure change acclimatization indi-
cator of the user, at least one of pressure information about
the pressure in the case where the value of the biological
information no longer satisfies the pressure change allowing
condition, and time information about the timing when the
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value of the biological information satisfies the pressure
change allowing condition after the pressure reaches a set
value.

[0137] In FIG. 7, the pressure information about the
pressure in the case where the value of the biological
information no longer satisfies the pressure change allowing
condition is a pressure pa or information based on the
pressure pa. The pressure pa indicates the value of the
pressure at the first time the biological information no longer
satisfies the pressure change allowing condition (timing t1)
after the environmental change (pressure reduction) is
started. As the value of pa becomes smaller, it means that the
biological information of the user can be maintained in the
normal range even if the pressure drops, and that the
acclimatization has made progress. Alternatively, a differ-
ential value between the pressure at the start of pressure
reduction and pa may be used instead of the absolute value
of the pressure. In such a case, as the difference becomes
greater, it means that the user can tolerate a greater pressure
change and that the acclimatization has made progress.

[0138] In short. the processing unit 130 finds, as the
pressure information which is the pressure change acclima-
tization indicator, at least one of the value of the pressure in
the case where the value of the biological information no
longer satisfies the pressure change allowing condition, and
the difference information indicating the change in the
pressure until the value of the biological information no
longer satisfies the pressure change allowing condition from
before the start of the change in pressure. The value of the
pressure is the above value pa. The difference information is
information about the difference between the air pressure
equivalent to that at O meters above sea level and pa.

[0139] In this way, as the value of the pressure becomes
smaller or as the difference expressed by the difference
information becomes greater, it is understood that the accli-
matization of the user has made progress. Therefore, it is
possible to present to the user the effect of carrying out
activities using the environment chamber, in a way that is
easy to understand, or the like.

[0140] Also, in FIG. 7, the timing when the value of the
biological information satisfies the pressure change allowing
condition after the pressure reaches the set value corre-
sponds to the timing t5. That is, in the example of FIG. 7, it
is considered that the user’s adjustment to the high-load
environmental state is completed at the timing t5. As
described above, it is preferable that the adjustment to the
high-load environment is completed as quickly as possible.
Therefore, ta or tb shown in FIG. 7 may be used as an
indicator value. The value ta expresses the time period from
the start of pressure reduction to the timing t5, and tb
expresses the time period from the timing (timing t4) when
the pressure reaches the set value to the timing t5.

[0141] In short, the processing unit 130 finds, as the time
information which is the pressure change acclimatization
indicator, at least one of first time information ta expressing
the time period from the timing when the pressure change is
started to the timing when the value of the biological
information satisfies the pressure change allowing condition
after reaching the set value, and second time information th
expressing the time period from the timing when the pres-
sure reaches the set value to the timing when the value of the
biological information satisfies the pressure change allowing
condition.
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[0142] The first time information ta expresses the time
taken to adjust to the overall pressure change from before the
start of pressure reduction to the completion of the pressure
reduction. The second time information tb expresses the
time taken to adjust to the environment where the user is
exposed to the low air pressure of the set value. Whichever
time information is used, it is understood that the acclima-
tization of the user has made progress as this time becomes
shorter. Therefore, it is possible to present to the user the
effect of carrying out activities using the environment cham-
ber, in a way that is easy to understand, or the like.

[0143] The pressure change acclimatization indicator may
be an indicator indicating a value found from one session of
training. For example, a standard value may be found in
advance and the cardiopulmonary function of the user may
be presented due to the value which is higher or lower than
the standard value in a way that is easy to understand.
Alternatively, data of many users may be held in advance
and what position a target user is in, compared with other
users, may be presented. Also, a target value or target range
of biological information in a predetermined environment
may be set according to the goal of the user, and the value
of the biological information measured at the time of train-
ing may be compared with the target value or target range.
Thus, not only the effect of the training but also the state of
progress or degree of target achievement can be presented.
[0144] However, as described above, it is conceivable that
training using the environment chamber is executed repeat-
edly to a certain extent. Therefore, information about change
with time in the pressure change acclimatization indicator,
that is, how the pressure change acclimatization indicator
has changed as the result of repeated training by the same
user, is very important as well.

[0145] FIG. 10 shows an example of change in the pres-
sure change acclimatization indicator due to continuous
training. In FIG. 10, the horizontal axis represents the
number of times the training is conducted, and the vertical
axis represents the value of the pressure change acclimati-
zation indicator. Here, the value pa of the pressure, the first
time information ta, and the second time information tb are
used as pressure change acclimatization indicators. In the
example of FIG. 10, the values pa, ta, and tb decrease as the
training is repeated. That is, by the presentation of the
time-series change in the values pa, ta, and tb, the extent to
which the acclimatization to the pressure change has made
progress and the extent to which the effect of the training is
achieved can be presented to the user in a way that is easy
to understand. The processing unit 130 may perform display
processing of FIG. 10 itself or may present information
about the pressure change acclimatization indicators in
different forms.

[0146] As shown in FIG. 10, the degree of improvement in
ability corresponds to the amount of decrease in the values
pa, ta, and th. Therefore, the processing unit 130 may find
the amount of change in at least one of the values pa, ta, and
tb, or similar information, as the pressure change acclima-
tization indicator.

[0147] As described above, the pressure in the above
description can be replaced with concentration (oxygen
concentration). The processing unit 130 may find concen-
tration information about the concentration in the case where
the value of the biological information no longer satisfies the
control execution condition (concentration change allowing
condition), as the acclimatization indicator of the user.
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Specifically, the processing unit 130 may find, as the con-
centration information which is the acclimatization indica-
tor, at least one of the value of the concentration in the case
where the value of the biological information no longer
satisfies the control execution condition, and difference
information indicating a change in the concentration during
the period until the value of the biological information no
longer satisfies the control execution condition from before
the start of the concentration change.

5. Modifications

[0148] Several modifications will be described below.

5.1 Example Using Biological Information Other than SpO2

[0149] A technique using arterial blood oxygen saturation
information, particularly the SpO2 value, as biological infor-
mation, is described above. However, the biological infor-
mation used in the embodiment is not limited to arterial
blood oxygen saturation information and may be other
information. For example, respiration information of the
user may be used along with SpO2 as the biological infor-
mation. The respiration information may be acquired using
a respiratory function testing apparatus such as a spirometer
or may be found on the basis of pulse wave information. For
example, the respiratory state can be estimated using an
envelope of a pulse waveform or the like.

[0150] FIG. 11 shows a standard profile for pressure
control in the case of carrying out hypoxic training involving
sleep. In actual altitude training, the athlete stays at high
altitude for several weeks and enhances his/her cardiopul-
monary function while repeating daytime activities (exer-
cise) and sleep. Therefore, in the case of using a hypoxic
chamber, a technique of continuously staying in the hypoxic
chamber for a longer time than in the example of FIG. 6 and
having a sleep during training is conceivable. For example,
as shown in FIG. 11, the air pressure is reduced from the air
pressure equivalent to that at 0 meters above sea level to a
set value (here, the air pressure equivalent to that at 2000
meters above sea level) over a period of 20 minutes, and the
state where the air pressure is the set value is maintained for
a relatively long time of approximately 15 hours. Then, the
athlete has a sleep during the period when the air pressure is
at the set value. After the athlete wakes up, the air pressure
equivalent to that at 0 meters above sea level is restored over
a period of 20 minutes.

[0151] However, sleep disorders are included as specific
symptoms of altitude sickness. Therefore, as can be seen in
actual altitude training, the athlete may be unable to sleep
well in the environment with low oxygen and consequently
his/her physical condition may become compromised.

[0152] Thus, if the activity in the closed space 60 such as
training involves sleep, the processing unit 130 may deter-
mine whether to return the pressure to the reference value or
not, on the basis of the biological information corresponding
to the sleeping state of the user. The determination on
whether the user has a proper sleep or not is important for
achieving efficient training, and the determination about
sleep enables safer execution of training. Also, if it is
determined that the user in a dangerous state, it is possible
to secure the safety of the user by returning the pressure to
the reference value (for example, the air pressure equivalent
to that at O meters above sea level). That is, by measuring the
hours of sleep, depth of sleep, quality of sleep, respiratory
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state and the like as well as the SpO2 value on the basis of
the biological information, it is possible to grasp the state of
the user more accurately.

[0153] FIG. 12 shows a specific profile for pressure con-
trol in the case where control is performed using the tech-
nique according to this modification. FIG. 12 shows change
with time in respiration information and SpO2 as biological
information, and change with time in the air pressure in the
closed space 60 controlled on the basis of biological infor-
mation. In FIG. 12, the horizontal axis represents time, and
the vertical axis represents respiratory rate per minute, SpO2
value (%), and air pressure.

[0154] First, the processing unit 130 performs control to
reduce pressure until the air pressure reaches a set value,
starting at the point of 10 minutes, as shown in FIG. 12. In
this case, as described above with reference to FIG. 7, SpO2
being equal to or above a threshold is the condition for
pressure change. In the example of FIG. 12, since SpO2 does
not drop below the threshold before the air pressure equiva-
lent to that at 2000 meters above sea level is reached, the
pressure continuously decreases.

[0155] After the pressure reaches the set value, the user
has a preparation time and then begins to sleep. Considering
the effect of the training, it is desirable that the user begins
to sleep after the pressure reaches the set value. Therefore,
the processing unit 130 determines whether to return the
pressure to the reference value or not, on the basis of the
biological information after the pressure in the closed space
reaches the set value.

[0156] Specifically, the processing unit 130 performs con-
trol to return the pressure to the reference value if it is
determined that the number of times the value of the
biological information satisfies a predetermined interruption
condition is a predetermined number of times or above. In
an example shown in FIG. 12, the biological information
means the respiration information and SpO2. The interrup-
tion condition corresponds to the respiration and SpO2 in the
state of hypopnea (in a narrow sense, apnea).

[0157] In the case of hypopnea or apnea, the respiratory
rate per unit time decreases. Also, as the respiratory rate
drops, oxygen in the blood decreases and the SpO2 value
drops as well. Therefore, the interruption condition in this
case may be, for example, that both the respiratory rate and
the SpO2 value have dropped. More specifically, if the
respiratory rate is equal to or below a threshold and SpO2 is
equal to or below a threshold, it may be determined that the
interruption condition is satisfied. The threshold for SpO2 in
this case may be the same as or different from the threshold
used in the embodiment of FIG. 7, that is, the same as the
threshold in determining the pressure change allowing con-
dition. In other words, the interruption condition may be the
same as or different from the pressure change allowing
condition.

[0158] As shown in FIG. 12, the timing when the respi-
ratory rate drops and the timing when SpO2 consequently
drops are different. Therefore, it is desirable that the inter-
ruption condition is satisfied even if the drop in the respi-
ratory rate and the drop in SpO2 do not occur at the same
timing. For example, it may be determined that the inter-
ruption condition s satisfied if one of the respiratory rate and
SpO2 drops within a predetermined time after the other
value drops.

[0159] Also, it is known that even a healthy user (user
without sleep disorders) may experience hypopnea or apnea
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a few times an hour during sleep. That is, even if the
respiratory rate and SpO2 drop, if the number of times it
occurs is small, this cannot be considered as a serious
situation where training must be interrupted. Therefore, in
the embodiment, the number of times the interruption con-
dition is satisfied is counted, and if the number of times
exceeds a predetermined value, the training is forced-halted.
More specifically, if the interruption condition is satisfied a
predetermined number of times or more within a predeter-
mined period of time, or if the number of times the inter-
ruption condition is satisfied is cumulatively counted from
the beginning of sleep (or the beginning of training) and the
cumulative number of times becomes equal to or above a
predetermined number of times, the processing unit 130
performs control to forced-halt the training. In the example
of FIG. 12, since it is detected that a drop in the respiratory
rate and the SpO2 value occurs a predetermined number of
times during the period from t10 to t11, the processing unit
130 performs control to forced-halt the training and return
the air pressure from the current value to the air pressure
equivalent to that at 0 meters above sea level over a
predetermined time such as 20 minutes.

[0160] FIG. 13 is a flowchart for explaining the control in
the embodiment described above with reference to FIG. 12.
Each step of processing in FIG. 13 is executed by the
processing unit 13. S301 to S306 in FIG. 13 are the steps of
pressure reduction control similar to S101 to S106 in FIG.
8 and therefore will not be described further in detail.
[0161] If the result is Yes in S305, it means that the
pressure reduction to the target set value is completed.
Therefore, whether the set time has elapsed or not (whether
the air pressure of the set value has been maintained for a
predetermined period or not) is determined (S307). If the
result is Yes in S307, the air pressure is returned to the air
pressure equivalent to that at 0 meters above sea level over
apredetermined time and then the training is ended normally
(S308), similarly to S108 in FIG. 8. If the result is No in
S307, the planned profile is not finished, and therefore
whether the training can be continued without problems or
not is determined.

[0162] Specifically, the determination on whether the
respiratory rate has dropped or not (§309) and the determi-
nation on whether the SpO2 value has dropped or not (S310)
are carried out, as described above. If the result is No in at
least one of S309 and S310, there is no problem with
continuing the training and therefore the processing returns
to S307. If the result is Yes in both S309 and S310, the
number of times the apnea/hypopnea state has emerged is
counted (S311) and whether the number of times is equal to
or above a predetermined threshold (S312).

[0163] If the result is No in S312, the apnea/hypopnea
state may have occurred but not to an extent that requires
immediate execution of a forced halt. Therefore, back to
S307, the processing continues. If the result is Yes in S312,
it is determined that the user has not had a proper sleep and
therefore a forced halt is executed. The forced halt is
implemented by the control to return to the air pressure
equivalent to that at 0 meters above sea level from the
current air pressure over a predetermined time, similarly to
S204 in FIG. 9. In the case of FIG. 13, too, the processing
unit 130 monitors time-out, forced termination input, and
pressure control abnormality, similarly to S201 to S203 in
FIG. 9, and if it is determined that at least one of these has
occurred, the processing unit 130 forced-halts the series of
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pressure controls. That is, in the example of FIG. 13, it can
also be understood that the forced halt determination based
on the sleep state of the user is executed in addition to the
forced halt determination shown in FIG. 9.

[0164] While an example using respiration information as
biological information other than arterial blood oxygen
saturation information is described above, other biological
information can also be used. For example, pulse wave
information such as pulse rate or pulse interval may be used,
or information about body temperature or perspiration may
be used.

5.2 Pressure Increase Control

[0165] The technique of determining the pressure change
allowing condition in the pressure control to lower the
pressure in the closed space 60 (for pressure reduction) is
described above. However, the technique in the embodiment
is not limited to this example. The pressure change allowing
condition may be determined at the time of pressure increase
as well, and the pressure may be increased on condition that
the pressure change allowing condition is satisfied. In the
case of pressure increase, too, a change in the pressure
causes a load on the user. However, by using this technique,
it is possible to increase the pressure safely.

[0166] For example, as in the pressure increase for 20
minutes from the timing t6 in FIG. 7, the pressure change
allowing condition may be determined during the period of
restoration to the normal state in training in a hypoxic
chamber. However, when the pressure is increased, it is
considered that the oxygen concentration becomes relatively
high and that the SpO2 value rises. The upper limit of the
SpO2 value is 100% and therefore does not have an exces-
sively large value even if the oxygen concentration becomes
too high. Therefore, in the case of setting a pressure change
allowing condition at the time of pressure increase, it is
desirable to use different biological information from SpO2.
[0167] The pressure increase in this case is not limited to
the pressure increase in a hypoxic chamber but may be the
pressure increase in an environment chamber which
achieves a hyperoxic state. For example, the information
processing system 100 of the embodiment may be used to
control a device used for the recovery of physical strength or
treatment of decompression sickness, like a broadly known
oxygen capsule. In such a case, a change in pressure (partial
pressure of oxygen) from a normal state to the achievement
of a hyperoxic state is executed on condition that the
pressure change allowing condition is satisfied. Of course,
the technique of the embodiment can be applied in a pressure
change (pressure reduction) in the case of returning from the
hyperoxic state to the normal state.

5.3 Information Processing Device and Acclimatization
Indicator Display Device

[0168] The technique of the embodiment can also be
applied to an information processing device including: an
acquisition unit which acquires biological information of a
user present in a closed space; and a processing unit which
controls an environmental state of the closed space on the
basis of the biological information. The biological informa-
tion includes at least arterial blood oxygen saturation infor-
mation. The processing unit controls the environmental state
of the closed space at least on the basis of the arterial blood
oxygen saturation information.
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[0169] The information processing device in this example
may be the control device 300 in FIG. 3. In this case, the
acquisition unit of the information processing device is an
interface for acquiring biological information from the wear-
able device 200, and is a receiving processing unit (com-
munication unit), for example. The processing unit of the
information processing device corresponds to the processing
unit 130 provided on the control device 300 described
above.

[0170] As described above, the processing unit of the
information processing device performs control to change
the environmental state of the closed space if the value of the
arterial blood oxygen saturation information is equal to or
above a predetermined threshold.

[0171] However, the information processing device in this
example is not limited to the control device 300 of FIG. 3
and may be another device such as a PC or server system
connected via a network, for example. That is, the informa-
tion processing device which monitors and manages a
hypoxic chamber may be provided in a different place where
the closed space 60 (hypoxic chamber) is provided. Thus, it
is possible to control a plurality of hypoxic chambers by a
single information processing device, or the like. Therefore,
the business operator having know-how about the manage-
ment (operation and monitoring) of the hypoxic chambers
can install an information processing device, and using this
information processing device, the business operator can
centrally manage and control multiple hypoxic chambers
used by users.

[0172] The technique of the embodiment can also be
applied to an acclimatization indicator display device
including: an acquisition unit which acquires an acclimati-
zation indicator indicating the degree of acclimatization of a
user present in the closed space 60 to the environmental state
of the closed space 60 on the basis of biological information
including at least arterial blood oxygen saturation informa-
tion; and a display unit which displays the acclimatization
indicator.

[0173] The acclimatization indicator display device in this
example may be the control device 300 shown in FIG. 3 or
the information processing device described above. That is,
the acclimatization indicator display device may control
pressure or concentration and display an acclimatization
indicator acquired through the control, to the user in the
format shown in FIG. 10 or the like.

[0174] However, the acclimatization indicator display
device may only have to be able to acquire and display the
resulting acclimatization indicator, and does not necessarily
have to perform the environmental control on the closed
space 60, the calculation of the acclimatization indicator and
the like. That is, the acclimatization indicator display device
according to the embodiment may be a different device from
the control device 300, and specifically, may be imple-
mented by a PC or smartphone used by the user.

[0175] The embodiments to which the invention is applied
and the modifications of the embodiments are described
above. However, the invention is not limited to the respec-
tive embodiments and the modifications thereof. In carrying
out the invention, its components can be embodied in
modified manners without departing from the scope of the
invention. Also, by suitably combining a plurality of com-
ponents disclosed in the respective embodiments and modi-
fications, various inventions can be formed. For example,
some of the components described in the respective embodi-
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ments and modifications can be deleted. Also, components
described in different embodiments and modifications can be
suitably combined. Moreover, a term described along with a
different term having a broader meaning or the same mean-
ing at least once in the specification or drawings can be
replaced with the different term at any point in the specifi-
cation or drawings. Thus, various modifications and appli-
cations are possible without departing from the scope of the
invention.
What is claimed is:
1. An information processing system comprising:
a measuring unit which measures biological information
of a user present in a closed space; and
a processing unit which controls an environmental state of
the closed space on the basis of the biological infor-
mation;
wherein the processing unit controls a pressure which is
an air pressure or partial pressure of oxygen in the
closed space, or a concentration which is an oxygen
concentration in the closed space, on the basis of the
biological information.
2. The information processing system according to claim
1, wherein
the processing unit performs control to change the pres-
sure or the concentration in the closed space if a value
of the biological information satisfies a predetermined
control execution condition.
3. The information processing system according to claim
2, wherein
the processing unit performs control to change the pres-
sure or the concentration in the closed space if the value
of the biological information satisfies the control
execution condition and the pressure or the concentra-
tion in the closed space does not reach a predetermined
set value.
4. The information processing system according to claim
2, wherein
the processing unit performs control to maintain the
pressure or the concentration in the closed space if the
value of the biological information does not satisfy the
control execution condition.
5. The information processing system according to claim
1, wherein
the processing unit finds an acclimatization indicator of
the user on the basis of the biological information of the
user.
6. The information processing system according to claim
3, wherein
the processing unit finds, as an acclimatization indicator
of the user, at least one of pressure information about
the pressure in the case where the value of the biologi-
cal information no longer satisfies the control execution
condition, concentration information about the concen-
tration in the case where the value of the biological
information no longer satisfies the control execution
condition, and time information about a timing when
the value of the biological information satisfies the
control execution condition after the pressure reaches
the set value.
7. The information processing system according to claim
6, wherein
the processing unit finds, as the pressure information
which is the acclimatization indicator, at least one of a
value of the pressure in the case where the value of the
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biological information no longer satisfies the control
execution condition, and difference information indi-
cating a change in the pressure over a period until the
value of the biological information no longer satisfies
the control execution condition from before the pres-
sure begins to change.
8. The information processing system according to claim
6, wherein
the processing unit finds, as the concentration information
which is the acclimatization indicator, at least one of a
value of the concentration in the case where the value
of the biological information no longer satisfies the
control execution condition, and difference information
indicating a change in the concentration over a period
until the value of the biological information no longer
satisfies the control execution condition from before the
concentration begins to change.
9. The information processing system according to claim
7, wherein
the processing unit finds, as the time information which is
the acclimatization indicator, at least one of first time
information indicating a time period from a timing
when the pressure or the concentration begins to
change to a timing after the pressure or the concentra-
tion reaches the set value and when the value of the
biological information satisfies the control execution
condition, and second time information indicating a
time period from a timing when the pressure or the
concentration reaches the set value to a timing when the
value of the biological information satisfies the control
execution condition.
10. The information processing system according to claim
1, wherein
the processing unit determines whether to return the
pressure or the concentration to a reference value or
not, on the basis of the biological information in a
sleeping state of the user.
11. The information processing system according to claim
3, wherein
the processing unit determines whether to return the
pressure or the concentration to a reference value or
not, on the basis of the biological information after the
pressure or the concentration in the closed space
reaches the set value.
12. The information processing system according to claim
10, wherein
the processing unit performs control to return the pressure
or the concentration to the reference value, if a number
of times the value of the biological information satisfies
a predetermined interruption condition reaches a pre-
determined number of times or above.
13. The information processing system according to claim
1, wherein
the biological information includes arterial blood oxygen
saturation information.
14. An information processing system comprising:
a measuring unit which measures biological information
of a user present in a closed space; and
a processing unit which controls an environmental state of
the closed space on the basis of the biological infor-
mation;
wherein the biological information includes arterial blood
oxygen saturation information, and
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the processing unit controls the environmental state of the
closed space on the basis of the arterial blood oxygen
saturation information.

15. The information processing system according to claim

14, wherein

the processing unit performs control to change the envi-
ronmental state of the closed space on condition that a
value of the arterial blood oxygen saturation informa-
tion is equal to or above a predetermined threshold.

16. An information processing device comprising:

an acquisition unit which acquires biological information
of a user present in a closed space; and

a processing unit which controls an environmental state of
the closed space on the basis of the biological infor-
mation,;

wherein the biological information includes at least arte-
rial blood oxygen saturation information, and

the processing unit controls the environmental state of the
closed space, at least on the basis of the arterial blood
oxygen saturation information.

17. The information processing device according to claim

16, wherein

the processing unit performs control to change the envi-
ronmental state of the closed space if a value of the
arterial blood oxygen saturation information is equal to
or above a predetermined threshold.
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18. An acclimatization indicator display device compris-
ing:
an acquisition unit which acquires an acclimatization
indicator indicating an extent of acclimatization of a
user present in a closed space to an environmental state
of the closed space on the basis of biological informa-
tion including at least arterial blood oxygen saturation
information of the user; and
a display unit which displays the acclimatization indica-
tor.
19. A method for controlling an information processing
system comprising:
performing measurement processing of biological infor-
mation of a user present in a closed space; and
controlling a pressure which is an air pressure or partial
pressure of oxygen in the closed space, or a concen-
tration which is an oxygen concentration in the closed
space, on the basis of the biological information.
20. A method for controlling an information processing
system comprising:
performing measurement processing of biological infor-
mation including at least arterial blood oxygen satura-
tion information of a user present in a closed space; and
controlling an environmental state of the closed space on
the basis of the arterial blood oxygen saturation infor-
mation.
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