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DATE MEASUREMENT TIME |BASAL BODY TEMPERATURE
MONDAY, JUNE 6 7:05 36.5
TUESDAY, JUNE 7 7:04 36.3
WEDNESDAY, JUNE 8 7:08 36.4
THURSDAY, JUNE 9 6:55 36.5
FRIDAY, JUNE 10 6:50 36.6
SATURDAY, JUNE 1t 713 36.6
SUNDAY, JUNE 12 6:45 36.4

BASE MEASUREMENT TIME
7:00

FIG. 4
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ALARM ID ALARM TIME
0001 EVERY MORNINGT:00
0002 7:20
0003 5:30 OFF
ALARM ID ALARM TIME ON.” OFF
0001 EVERY MORNING7:00 OFF
0002 7:20
0003 5:30 OFF

FIG. 8
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INFORMATION PROCESSING SYSTEM,
INFORMATION PROCESSING METHOD,
AND PROGRAM

TECHNICAL FIELD

[0001] The present invention relates to an information
processing system, an information processing method, and a
program.

BACKGROUND ART

[0002] As conventionally known, there exist a basal ther-
mometer that keeps track of a user’s basal body tempera-
tures in cooperation with, for example, a smartphone (e.g.,
see Patent Literature 1).

[0003] A user who uses this basal thermometer wakes up
at a set alarm time every morning and takes the basal body
temperature.

[0004] However, the user may fail to take the basal body
temperature if the user forgets to set an alarm.

[0005] For this reason, Patent Literature 2, for example,
discloses a technique for sounding an alarm when a user fails
to take the basal body temperature for several days in a row.

CITATION LIST

Patent Literature

[0006] Patent Literature 1: JP 2012-220287 A
[0007] Patent Literature 2: JP 2926049 B
SUMMARY OF INVENTION
Technical Problem
[0008] However, the conventional technique disclosed in

Patent Literature 2 causes an alarm to sound to a user after
the user fails to take the basal body temperature for several
days in a row, and thus cannot prevent the user’s failure to
take the basal body temperature.

[0009] In view of such a situation, it is an object of the
present invention to effectively prevent a user’s failure to
take the basal body temperature.

Solution to Problem

[0010] To achieve the above object, an information pro-
cessing system according to an aspect of the present inven-
tion includes base time setting means, sleep duration esti-
mation means, and alarm control means.

[0011] The base time setting means sets, as a base mea-
surement time, a time used as a basis for a user to take the
user’s body temperature after awakening, based on the times
at which the user’s body temperatures were measured.
[0012] The sleep duration estimation means estimates the
user’s most recent sleep duration.

[0013] When the user’s most recent sleep duration exceeds
a predetermined threshold value, the alarm control means
causes an alarm to sound at the base measurement time.
[0014] The sleep duration estimation means can estimate
the sleep duration to be the time interval between the user’s
most recent operation on the user’s mobile terminal and the
base measurement time.

Aug. 15,2019

[0015] When no operation is performed on the user’s
mobile terminal for a predetermined duration of time, the
sleep duration estimation means further estimates that the
user is in a sleeping state.

[0016] Ifan operation is performed on the mobile terminal
before the base measurement time in the sleeping state, the
alarm control means can cancel a process for causing an
alarm to sound at the base measurement time.

[0017] Alternatively, when no operation is performed on
the user’s mobile terminal for a predetermined duration of
time, the sleep duration estimation means further estimates
that the user is in a sleeping state.

[0018] When an operation is performed on the mobile
terminal before the base measurement time in the sleeping
state, the alarm control means can cause an alarm to sound
if the user’s most recent sleep duration exceeds a predeter-
mined threshold value at that point, and cancel a process for
causing an alarm to sound at the base measurement time if
the user’s most recent sleep duration is below a predeter-
mined threshold value at that point.

[0019] If the sleep duration is below the predetermined
threshold value at the base measurement time, the alarm
control means can further cause an alarm to sound at a
predetermined time that is the time when the user’s most
recent sleep duration will exceed a predetermined threshold
value or after.

[0020] Ifan operation is performed on the mobile terminal
before the predetermined time in the sleeping state, the
alarm control means can cancel a process for causing an
alarm to sound at the predetermined time.

[0021] After setting the base measurement time, the base
time setting means can further perform a process for reset-
ting the base measurement time at a predetermined timing.

[0022] The base time setting means can set the base
measurement time, based on measurement times included in
measurement logs for a user’s body temperatures after
awakening that were regularly measured.

[0023] The base time setting means can set, as the base
measurement time, a time that is a predetermined period of
time or more after a base time found based on the measure-
ment times. The predetermined period of time is determined
based on the average value or the mode value of the
measurement times and on the standard deviation of the
measurement times.

[0024] Whether to sound the alarm is managed using sets
of data each including a predetermined identifier, an alarm
time, and status information indicating that the alarm is ON
or OFF.

[0025] Ifthe sets already managed include a set having an
alarm time that is the same as the base measurement time,
the alarm control means can change the status information
included in the set to ON.

[0026] An information processing method and a program
according to an aspect of the present invention correspond to
the above information processing system according to an
aspect of the present invention.

Advantageous Effects of Invention

[0027] The present invention can effectively prevent a
user’s failure to take the basal body temperature.
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BRIEF DESCRIPTION OF DRAWINGS

[0028] FIG. 1 is a diagram showing a general configura-
tion of an information processing system according to an
embodiment of the present invention.

[0029] FIG. 2 is a block diagram showing a hardware
configuration of a server included in the information pro-
cessing system of FIG. 1.

[0030] FIG. 3 is a functional block diagram showing an
example functional configuration of the server and a user
terminal included in the information processing system of
FIG. 1.

[0031] FIG. 4 is a diagram schematically showing how the
server of FIG. 3 sets a base measurement time.

[0032] FIGS. 5A and 5B are diagrams schematically illus-
trating how the server of FIG. 3 controls the sounding of
alarms.

[0033] FIG. 6is a flowchart illustrating an alarm sounding
process performed by the server of FIG. 3.

[0034] FIG. 7 is a diagram showing an example screen
displayed on the user terminal of FIG. 3, which is sounding
an alarm, as a result of the alarm sounding process of FIG.
6.

[0035] FIG. 8 is a diagram showing a specific example of
how the server of FIG. 3 changes status information for
setting alarms.

DESCRIPTION OF EMBODIMENTS

[0036] The following describes an embodiment of the
present invention with reference to the drawings.

[0037] FIG. 1 is a diagram showing a general configura-
tion of an information processing system S according to an
embodiment of the present invention.

[0038] The information processing system S shown in
FIG. 1 includes a server 1, a user terminal 2, and a ther-
mometer 3.

[0039] The server 1 and user terminal 2 exchange various
types of information with each other over a predetermined
network N, such as the Internet.

[0040] The user terminal 2 and the thermometer 3
exchange various types of information via predetermined
communication means. The predetermined communication
means is not particularly limited. For example, this embodi-
ment uses Bluetooth® as wireless communication means.
[0041] The server 1 performs various processes to manage
operations of the user terminal 2.

[0042] The user terminal 2 is an information processing
device operated by a user U. For example, the user terminal
2 is a smartphone in this embodiment.

[0043] The thermometer 3 measures the user U’s basal
body temperature and sends the measurement to the user
terminal 2.

[0044] FIG. 1 shows only a single user U for convenience
of explanation, but actually there are a plurality of users U
in some cases. When there are a plurality of users U, each
of the users U can operate a different user terminal 2 and a
different thermometer 3.

[0045] For example, in this embodiment, this information
processing system S performs the following operations
(processes).

[0046] First, as a basic operation, each time the thermom-
eter 3 measures the user U’s basal body temperature after
awakening, the user terminal 2 stores and manages infor-
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mation including at least the measurement date and time,
and the measurement (the measured basal body temperature)
as a measurement log.

[0047] These measurement logs are managed in, but not
particularly limited to, the user terminal 2, and may be
managed in any place including the server 1.

[0048] Usually, there is a relationship between a human’s
basal body temperature and how many hours he or she has
slept. That is, too little sleep tends to lower the basal body
temperature. Thus, in order to correctly measure the user U’s
basal body temperature, it is desirable for the user U to have
adequate hours of sleep, which are not too short, before
taking the basal body temperature.

[0049] Also in order to make a user’s basal body tempera-
tures to be measured less variable, it is considered desirable
to take the basal body temperature around the same time
every time.

[0050] Thus, it is desirable for a user to take the basal body
temperature around the same time every time after having
adequate hours of sleep.

[0051] For these reasons, based on the times at which the
user U’s basal body temperatures were measured, the server
1 sets, as a base measurement time, a time used as a basis for
the user U to take the basal body temperature. By using this
base measurement time as a guide, the user U can take the
basal body temperature around the same time every time.
[0052] The server 1 estimates the user U’s most recent
sleep duration, and causes an alarm to sound when the
estimated sleep duration exceeds a predetermined threshold
value. The threshold value is not particularly limited and
may be freely set. It is preferable to set the threshold value,
based on adequate hours of sleep required to measure the
basal body temperature. This is because if the user U’s most
recent sleep duration exceeds the predetermined threshold
value, it means that the user U has gotten adequate hours of
sleep required to correctly measure the basal body tempera-
ture.

[0053] Thus, when the user U’s sleep duration exceeds the
predetermined threshold value, the server 1 performs control
for causing an alarm to sound at the base measurement time.
As a result of this control, an alarm prompting the user U,
who has gotten enough hours of sleep to correctly measure
the basal body temperature, to take the basal body tempera-
ture is sounded around the same time every time.

[0054] This can effectively and reliably prevent the user
U’s failure to take the basal body temperature.

[0055] FIG. 2 is a block diagram showing a hardware
configuration of the server 1 included in the information
processing system S of FIG. 1.

[0056] The server 1 includes a central processing unit
(CPU) 101, a read only memory (ROM) 102, a random
access memory (RAM) 103, a bus 104, an input/output
interface 105, an output unit 106, an input unit 107, a storage
unit 108, a communication unit 109, and a drive 110.
[0057] The CPU 101 performs various processes in accor-
dance with programs stored in the ROM 102 or programs
loaded from the storage unit 108 to the RAM 103.

[0058] The RAM 103 also stores, for example, data
required for the CPU 101 to perform various processes, as
appropriate.

[0059] The CPU 101, the ROM 102, and the RAM 103 are
connected to each other via the bus 104. The input/output
interface 105 is also connected to this bus 104. The output
device 106, the input device 107, the storage unit 108, the
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communication unit 109, and the drive 110 are connected to
the input/output interface 105.

[0060] The output device 106, which includes a display
and a speaker, outputs various types of information as
images and sounds.

[0061] The input unit 107, which includes a keyboard and
a mouse, inputs various types of information.

[0062] The storage unit 108, which includes a hard disk
and a dynamic random access memory (DRAM), stores
various types of data.

[0063] The communication unit 109 communicates with
other devices (the user terminal 2 in the example of FIG. 1)
via the network N including the Internet.

[0064] A removable medium 120, such as a magnetic disk,
an optical disk, a magneto-optical disk, or a semiconductor
memory, is mounted in the drive 110 as appropriate. Pro-
grams read from the removable medium 120 by the drive
110 are installed on the storage unit 108 as needed.

[0065] The removable medium 120 can also store various
types of data stored in the storage unit 108, as with the
storage unit 108

[0066] Although not shown, the user terminal 2 in the
information processing system S of FIG. 1 has essentially
the same hardware configuration as FIG. 2 shows.

[0067] FIG. 3 is a functional block diagram showing an
example functional configuration of the server 1 and the user
terminal 2 included in the information processing system S
of FIG. 1.

[0068] As shown in FIG. 3, the user terminal 2 functions
as an alarm unit 201, a communication unit 202, and a
measurement history manager 203.

[0069] The CPU 101 of the server 1 functions as a base
time setter 301, a sleep duration estimator 302, an alarm
controller 303, and an operation detector 304.

[0070] Inthe user terminal 2, the alarm unit 201 sounds an
alarm when a predetermined trigger is given (e.g., when a
specified time comes).

[0071] The communication unit 202 exchange various
types of information with the server 1 over the network N
and also exchanges various types of information with the
thermometer 3 via given communication means, such as
Bluetooth[].

[0072] Each time the thermometer 3 measures the user U’s
basal body temperature, the measurement history manager
203 receives the measurement via the communication unit
202, and then stores and manages it as a measurement log.
[0073] Inthe server 1, the base time setter 301 sets a base
measurement time, based on the measurement times at
which the user U’s body temperatures after awakening were
measured.

[0074] Inthis embodiment, assume that “the measurement
times at which the user U’s body temperatures after awak-
ening were measured” are obtained from the measurement
logs managed by the measurement history manager 203 of
the user U’s user terminal 2.

[0075] How the base time setter 301 sets the base mea-
surement time is not particularly limited.

[0076] For example, the base time setter 301 can find a
base time, based on the measurement times included in the
measurement logs for the user U’s body temperatures after
awakening that were regularly measured. The base time
setter 301 can then set, as a base measurement time, a time
that is a predetermined period of time or more after the base
time. The predetermined period of time is determined based
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on the average value or the mode value of the measurement
times and on the standard deviation of the measurement
times.

[0077] Inthis case, if there is a small difference among the
measurement times at which the user U took the basal body
temperatures, the predetermined period of time, which is
determined based on the average value or the mode value of
the measurement times and on the standard deviation of the
measurement times, becomes relatively short. This can
cause an alarm to sound early. On the other hand, if there is
a large difference among the measurement times at which
the user U took the basal body temperatures, the predeter-
mined period of time, which is determined based on the
average value or the mode value of the measurement times
and on the standard deviation of the measurement times,
becomes relatively long. This can make an alarm less likely
to be sounded before a time set as the base measurement
time.

[0078] FIG. 4 is a diagram schematically showing how the
server 1 of FIG. 3 sets a base measurement time.

[0079] As described above, each time the user U takes the
basal body temperature with the thermometer 3 after waking
up, the measurement history manager 203 stores and man-
ages, as a measurement log, information including at least
the “date” on which of the basal body temperature was
taken, the “measurement time”, and the “basal body tem-
perature” as the measurement.

[0080] The base time setter 301 can set the user U’s base
measurement time, based on the “measurement times”
included in the measurement logs thus managed.

[0081] For example, the example of FIG. 4 shows mea-
surement logs for the user U’s basal body temperatures
taken every day for a week from June 6 (Mon.) to June 12
(Sun.).

[0082] The base time setter 301 sets the user U’s base
measurement time, for example, to 7:00 a.m., based on the
measurement times included in the measurement logs shown
in FIG. 4.

[0083] Referring back to FIG. 3, the sleep duration esti-
mator 302 estimates the user U’s most recent sleep duration.
[0084] How the sleep duration estimator 302 estimates the
sleep duration is not particularly limited. For example, this
embodiment uses a method for estimating the sleep duration
to be the length of time that has elapsed since the user U’s
most recent operation on the user terminal 2.

[0085] To do this, the server 1 in this embodiment includes
the operation detector 304. The operation detector 304
detects any operation performed on the user terminal 2.
[0086] Thus, in this embodiment, the sleep duration esti-
mator 302 estimates the sleep duration to be the time interval
between when the operation detector 304 detected the most
recent operation and the current time.

[0087] When the sleep duration estimated by the sleep
duration estimator 302 exceeds the predetermined threshold
value, the alarm controller 303 performs various controls for
causing the user terminal 2 to sound an alarm at the base
measurement time set by the base time setter 301 (for giving
such a trigger to the alarm unit 201).

[0088] FIGS. 5A and 5B are diagrams schematically illus-
trating how the server of FIG. 3 controls the sounding of
alarms.

[0089] In the examples of FIGS. 5A and 5B, assume that
the base measurement time is preset to 7:00 a.m. by the base
time setter 301, as in the above example of FIG. 4. Also
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assume that the threshold value is set to 5 hours of sleep,
which are required to correctly measure basal body tem-
peratures.

[0090] In the example of FIG. SA, the sleep duration
estimator 302 estimates that user U’s sleep duration to be 7
hours from 0:00 a.m., at which the user U’s most recent
operation on the user terminal 2 was performed, to 7:00 a.m.,
which is the base measurement time.

[0091] The alarm controller 303 determines that the esti-
mated sleep duration (7 hours) exceeds the predetermined
threshold value (5 hours) and then performs control for
causing an alarm to sound at the base measurement time
7:00 a.m.

[0092] On the other hand, in the example of FIG. 5B, the
user U’s most recent operation on the user terminal 2 was
performed at 3:00 a.m. Thus, the sleep duration estimator
302 estimates that user U’s sleep duration to be 4 hours from
3:00 a.m. to the base measurement time 7:00 a.m.

[0093] The alarm controller 303 determines that the esti-
mated sleep duration (4 hours) is less than the predetermined
threshold value (5 hours) and then performs control for
forbidding an alarm to sound at the base measurement time
7:00 a.m.

[0094] As described above, in order to correctly measure
the user U’s basal body temperature, it is preferable to cause
an alarm to sound after the user U has gotten usually
required hours of sleep, specifically, for example 5 hours set
as the threshold value in the examples of FIGS. 5A and 5B.
Thus, in this embodiment, if an alarm is forbidden to sound
at the base measurement time, then the alarm controller 303
causes the alarm to sound at a predetermined time that is the
time when the user’s most recent sleep duration will exceed
the threshold value (5 hours) or after.

[0095] Inthe example of FIG. 5B, the alarm controller 303
performs control for causing an alarm to sound at 8:00 a.m.
when the estimated sleep duration exceeds the threshold
value (5 hours).

[0096] If an alarm is forbidden to sound at the base
measurement time, whether to cause the alarm to sound after
that is not particularly limited, and any other algorithm can
be used. If a predetermined algorithm that causes the alarm
to sound after that is used, the timing of sounding the alarm
is not limited to the example of FIG. 5B and can be set to
any timing.

[0097] The following describes a series of steps (herein-
after, referred to as an “alarm sounding process”) through
which the server 1 causes the user terminal 2 to sound an
alarm.

[0098] FIG. 6 is a flowchart illustrating the alarm sound-
ing process performed by the server 1 of FIG. 3.

[0099] In Step S1, the base time setter 301 of the server 1
sets a base measurement time, based on the measurement
times at which the user U’s body temperatures after awak-
ening were measured.

[0100] In Step S2, the alarm controller 303 sets an alarm
for the base measurement time.

[0101] In Step S3, the alarm controller 303 determines
whether the current time is the alarm time.

[0102] If the current time is not yet the alarm time (NO in
Step S3), the process returns to Step S3. That is, the
determination in Step S3 is repeated until the current time
becomes the alarm time. After that, if the current time
becomes the alarm time (YES in Step S3), the process
proceeds to Step S4.
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[0103] In Step S4, the alarm controller 303 determines
whether the user terminal 2 was operated before the alarm
time comes (before YES in Step S3).

[0104] Step S4 is the step of determining whether the user
U transitioned from a sleeping state to a waking state before
the alarm time.

[0105] How to determine whether the user transitioned
from the sleeping state to the waking state is not particularly
limited. The example of FIG. 6 uses a method for estimating
that the user U transitioned from the sleeping state to the
waking state when the user U in the sleeping state operated
the user terminal 2. In order to use this method, the example
of FIG. 6 includes Step S4.

[0106] The user U in the waking state usually repeats
operations on the user terminal 2 in a relatively short span
of time. Thus, it is preferable to determine in Step S4
whether the user terminal 2 was operated between when the
alarm controller 303 checked that the user was in the
sleeping state and the alarm time (e.g., the base measure-
ment time).

[0107] For this reason, in this embodiment, the sleep
duration estimator 302 estimates that the user is in the
sleeping state when no operation is performed on the user
terminal 2 for a predetermined duration of time.

[0108] The sleep duration estimator 302 then checks
whether there is any log data for operations on the user
terminal 2 between when the user went into this sleeping
state and the alarm time.

[0109] If there is at least one piece of log data for
operations on the user terminal 2 (YES in Step Sd4), the
process proceeds to Step S8. Step S8 and subsequent steps
will be described later.

[0110] On the other hand, if there is no log data for
operations on the user terminal 2 (NO in Step S4), that is, the
user U stays in the sleeping state (the user U does not yet go
into the waking state), the process proceeds to Step S5.
[0111] In Step S5, the sleep duration estimator 302 esti-
mates the user U’s most recent sleep duration.

[0112] In Step S6, the alarm controller 303 determines
whether the user U’s sleep duration estimated in Step S5
exceeds a predetermined threshold value.

[0113] If the estimated sleep duration exceeds the prede-
termined threshold value (YES in Step S6), that is, the user
U has slept over the predetermined threshold value (the user
has gotten enough hours of sleep to take the basal body
temperature) at the alarm time (e.g., the base measurement
time), the process proceeds to Step S7.

[0114] In Step S7, the alarm controller 303 performs
control for causing the user terminal 2 to sound an alarm.
[0115] This concludes the alarm sounding process.
[0116] The following describes an example screen dis-
played on the user terminal 2 when an alarm is sounded by
the user terminal 2 though this alarm sounding process.
[0117] FIG. 7 is a diagram showing an example screen
displayed on the user terminal 2 when an alarm sounds.
[0118] When being sounded by the alarm unit 201 of the
user terminal 2 under the control of the alarm controller 303
of the server 1, an alarm causes the user U who is asleep to
perceive that the base measurement time has come and can
surely wake the user U.

[0119] In addition, the user terminal 2 in this embodiment
displays such a screen as exemplified in FIG. 7 at the same
time as the alarm sounds, thus prompting the user U to
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perform operations for taking the basal body temperature
and for sending the measurement to the server 1.

[0120] Specifically, the screen exemplified in FIG. 7 dis-
plays the message “It is time for measurement!”, which
informs the user U that the measurement time has come, and
the measurement date and time (7:00 Thursday, Feb. 12,
2015). The screen also displays a “Transfer body tempera-
ture” software button for transferring a body temperature
from the thermometer 3 to the user terminal 2 and a “Stop
and Close” software button for stopping the alarm from
sounding.

[0121] Information included in the screen is not particu-
larly limited to what prompts the user U to take the basal
body temperature and to send the measurement. The infor-
mation can include, for example, other information that
appeals to the user U (a “Check today’s fortune” software
button, in the example of FIG. 7).

[0122] The above describes a flow of a normal case of the
alarm sounding process where the user U has slept over the
predetermined threshold value (the user has gotten enough
hours of sleep to take the basal body temperature) at the base
measurement time.

[0123] The following describes different cases of the
alarm sounding process from the normal case.

[0124] Such cases different from the normal case include
a case where the user wakes up before the base measurement
time, in other words, a case where the user U transitions
from the sleeping state to the waking state before the base
measurement time.

[0125] In this case, the following steps are performed in
the example of FIG. 6. If the operation detector 304 detects
an operation on the user terminal 2 before the current time
becomes the base measurement time (the alarm time) (YES
in Step S4), it is determined that the user U went into the
waking state and the process proceeds to Step S8.

[0126] In Step S8, the alarm controller 303 cancels the
alarm setting. This concludes the alarm sounding process.
[0127] The process performed in the case where the user
wakes up before the base measurement time is not particu-
larly limited to the example of FIG. 6, and any other process
can be used.

[0128] For example, whether the user is in the waking
state or in the sleeping state, the alarm controller 303 may
always cause an alarm to sound if a certain condition (e.g.,
the condition that the sleep duration exceeds the threshold
value and then the base measurement time comes) is met.
[0129] However, if the user is already in the waking state,
it is preferable that the server 1 cancel the alarm setting as
shown in the example of FIG. 6.

[0130] On the other hand. if an operation is performed on
a user terminal 2 (if the user goes into the waking state)
before the base measurement time while the user U is in the
sleeping state, the alarm controller 303 may determine
whether to cancel the alarm setting also based on the sleep
duration, without always canceling the alarm setting as
shown in the example of FIG. 6.

[0131] For example, when an operation is performed on
the user terminal 2 before the base measurement time while
the user U is in the sleeping state, the alarm controller 303
may cause an alarm to sound if the user U’s most recent
sleep duration exceeds the predetermined threshold value at
that point, and may cancel the alarm setting at the base
measurement time if the user U’s most recent sleep duration
is below the predetermined threshold value at that point.
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[0132] In the example of FIG. 6, an operation performed
on the user terminal 2 while the user is in the sleeping state
indicates that the user has transitioned from the sleeping
state to the waking state. However, in some cases, another
person except the user U may operate the user terminal 2
while the user U is in the sleeping state. The server 1 may
perform the following process for such cases.

[0133] As described above, the sleep duration estimator
302 estimates that the user U is in the sleeping state when no
operation is performed on the user terminal 2 for a prede-
termined duration of time.

[0134] If an operation is performed on the user terminal 2
before a base setting time while the user U is in the sleeping
state, the server 1 presents a message asking the user U
whether he or she has woken up.

[0135] Ifan operation indicating that the user U has woken
up is performed on the user terminal 2 after the message is
presented, the alarm controller 303 determines whether to
sound an alarm, based on the relationship between that point
and the base measurement time and on the relationship
between the sleep duration at that time and the threshold
value.

[0136] On the other hand, if an operation indicating that
the user U has not yet woken up is performed on the user
terminal 2 or user U has not operate the user terminal 2, it
is highly likely that another person operated the user termi-
nal 2. That is, it is highly likely that the user U is in the
sleeping state. Thus, in such a case, the sleep duration
estimator 302 continues calculations for estimating the sleep
duration, and causes an alarm to sound after the estimated
sleep duration exceeds the predetermined threshold value.

[0137] The above describes the process performed when
the user terminal 2 is operated before the base measurement
time, as an example case different from the normal case of
the alarm sounding process.

[0138] The following describes a process performed when
the sleep duration is still below the predetermined threshold
value even at the base measurement time (when the user has
not gotten enough hours of sleep yet), as another example
case different from the normal case of the alarm sounding
process.

[0139] In this case, the following steps are performed in
the example of FIG. 6.

[0140] If the base measurement time, for which an alarm
was set, comes (YES in Step S3) and the user terminal 2 has
not been operated yet (NO in Step S4), the sleep duration is
estimated (Step S5). If the estimated sleep duration is still
below the predetermined threshold value (NO in Step S6),
the process proceeds to Step S9.

[0141] In Step S9, the alarm controller 303 resets the
alarm. Specifically, the alarm controller 303 resets the alarm
for a predetermined time that is the time when the user’s
most recent sleep duration will exceed the predetermined
threshold value or after.

[0142] This causes the process to return to Step S3, and
then Step S3 and subsequent steps are repeated.

[0143] Although the above describes an embodiment of
the present invention, the present invention is not limited to
the above-described embodiment. It should be understood
that any modification, improvement, or the like that can
achieve the objects of the present invention falls within the
scope of the invention.

[0144] For example, in the above embodiment, the timing
of setting an alarm is a timing in the Step S2 of FIG. 2.
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However, it is not particularly limited, and any timing
immediately before (at almost the same time when) an alarm
sounds in Step S7 can be used.

[0145] For example, the alarm controller 303 may set the
alarm for the base measurement time at the timing when
both a first condition that the base measurement time comes
(YES in Step S3) and a second that the sleep duration
exceeds the threshold value (YES in Step S6) are satisfied.
[0146] For example, how an alarm sounds is not particu-
larly limited. For example, dedicated application software
may cause an alarm to sound. Alternatively, the user terminal
2 may cause an alarm to sound using an alarm function
provided in it.

[0147] In the latter case, for example, as shown in FIG. 8,
the functions of managing one or more pieces of alarm data
and of sounding an alarm, based on alarm data in which
status information is “ON”, can be used as the alarm
function provided in the user terminal 2.

[0148] Each piece of alarm data is a set of data including
a predetermined identifier (alarm ID), an alarm time, and
status information indicating that an alarm is “ON” or
“OFF”.

[0149] When using such a function provided in the user
terminal 2, the alarm controller 303 of FIG. 3 basically
generates and registers new alarm data for sounding the next
alarm.

[0150] However, simply generating and registering new
alarm data every time may cause duplicate registration of
alarm data having the same content as that registered in the
past and result in unnecessary consumption of memory.
[0151] In order to avoid this, the alarm controller 303 can
reuse, if previously registered alarm data has the same
content as new alarm data to be registered next, the previ-
ously registered alarm data without registering the new
alarm data.

[0152] The “reuse” means that the status information in
the previously registered alarm data is changed from “OFF”
to “ON™.

[0153] The following specifically describes that with ref-
erence to FIG. 8.

[0154] FIG. 8 is a diagram showing a specific example of
how the alarm controller 303 of FIG. 3 changes status
information.

[0155] In order to control the sounding of an alarm, the
alarm controller 303 basically generates alarm data includ-
ing an alarm time, a predetermined identifier (alarm ID), and
status information indicating that an alarm is “ON” or
“OFF”, and then newly registers the data alarm in the user
terminal 2.

[0156] The status information in the newly registered
alarm data is initially set to “ON”. This causes the alarm to
sound at the alarm time identified by the alarm data. When
the alarm stops sounding, the status information in the alarm
data is set to “OFF”.

[0157] Thus, before registering the new alarm data, the
alarm controller 303 checks whether there is any alarm data
including a time that is the same as an alarm time to be
registered next among existing pieces of alarm data set to
“OFF”.

[0158] If there is alarm data including a time that is the
same as the alarm time to be registered next, the alarm
controller 303 changes the status information in the alarm
data from “OFF” to “ON”. In this case, the alarm controller
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303 does not register the new alarm data, thus avoiding
unnecessary consumption of memory.

[0159] Specifically, for example, as illustrated in the upper
diagram of FIG. 8, three pieces of alarm data (alarm IDs
“0001” to “0003”) are already registered and managed. In
the alarm data including the alarm 1D “0001”, the alarm time
is “every morning 7:00” and the status information is “ON”.
In the alarm data including the alarm ID “0002”, the alarm
time is “7:20” and the status information is “OFF”. In the
alarm data including the alarm ID “0003”, the alarm time is
“5:30” and the status information is “OFF”.

[0160] Here, assume that the alarm controller 303 is
setting the next alarm for “7:20”.

[0161] In this case, the alarm controller 303 finds the
registered alarm data including the alarm ID “0002”, in
which the alarm time is set to “7:20”. As illustrated in the
lower diagram of FIG. 8, the alarm controller 303 then
changes the status information in the alarm data from “OFF”
to “ON™.

[0162] In addition, in order to prevent an alarm from
sounding at *“7:00” immediately before “7:20”, the alarm
controller 303 changes the status information in the regis-
tered alarm data including the alarm ID “0001”, in which the
alarm time is set to “every morning 7:00”, from “ON” to
“OFF”.

[0163] That is summarized as follows. In some cases, the
user terminal 2 manages whether to sound alarms, using sets
of data (alarm data) each including a predetermined identi-
fier, an alarm time, and status information indicating that an
alarm is “ON” or “OFF”.

[0164] Insuch a case, if the already managed sets include
a set having an alarm time that is the same as the base
measurement time (the next alarm time), the alarm controller
303 changes the status information included in the set to
“ON”.

[0165] This can prevent unnecessary alarm data from
being newly registered, thus avoiding unnecessary con-
sumption of memory.

[0166] Also for example, the base measurement time is
fixed in the above embodiment, but is not particularly
limited to this.

[0167] That is, after setting a base measurement time, the
base time setter 301 may further perform a process for
resetting the base measurement time at a predetermined
timing. In other words, even once setting a base measure-
ment time, the base time setter 301 may dynamically change
the base measurement time as the time of the user U taking
the basal body temperature changes, for example, with
changes in the user U’s environment.

[0168] This enables the user U to always take the basal
body temperature at the right timing even when the user U’s
environment or the like changes.

[0169] Also for example, the hardware configuration
shown in FIG. is merely an example for achieving the
objects of the present invention and is not particularly
limited.

[0170] FIG. 3 shows merely an example functional block
diagram and is not particularly limited. Specifically, the
information processing device only needs to have functions
capable of performing the above series of steps as a whole.
What function blocks to use to implement these functions is
not particularly limited to the example of FIG. 3.

[0171] Where to place the function blocks is not limited to
FIG. 3, and they may be freely placed.
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[0172] Each of the function blocks may be implemented in
hardware, software, or a combination thereof.

[0173] For example, at least some of the functions, includ-
ing the alarm controller 303 of the server 1, can be placed
in the user terminal 2. On the other hand, at least some of the
functions, including the measurement history manager 203
of the user terminal 2, can be placed in the server 1.
[0174] When the process of each function block is pet-
formed by software, programs constituting the software are
installed on, for example, a computer from a network or a
recording medium.

[0175] The computer may be a computer integrated into
dedicated hardware. The computer may be a computer that
has various programs installed on it and is capable of
performing various functions, such as a general-purpose
smartphone or personal computer as well as a server.
[0176] Examples of recording mediums that store these
programs include a removable medium that is distributed
separately from a main unit in order to provide each user
with the programs and a recording medium that is built in a
main unit and provided to each user.

[0177] To summarize the above, an information process-
ing system to which the present invention is applied only
needs to be configured as follows and is susceptible of
embodiment in many different forms.

[0178] The information processing system (e.g., the infor-
mation processing system S of FIG. 1 includes base time
setting means (e.g., the base time setter 301 of FIG. 3), sleep
duration estimation means (e.g., the sleep duration estimator
302 of FIG. 3), and alarm control means (e.g., the alarm
controller 303 of FIG. 3).

[0179] The base time setting means sets, as a base mea-
surement time, a time used as a basis for a user (e.g., the user
U of FIG. 1) to take the user’s body temperature after
awakening, based on the times at which the user’s body
temperatures were measured.

[0180] The sleep duration estimation means estimates the
user’s most recent sleep duration.

[0181] When the user’s most recent sleep duration exceeds
a predetermined threshold value, the alarm control means
causes an alarm to sound at the base measurement time.
[0182] This can effectively prevent the user’s failure to
take the basal body temperature.

[0183] The sleep duration estimation means can estimate
the sleep duration to be the time interval between the user’s
most recent operation on the user’s mobile terminal (e.g., the
user terminal 2 of FIG. 1) and the base measurement time.
[0184] Thus, the sleep duration can be easily estimated
using simple configuration and logic.

[0185] When no operation is performed on the user’s
mobile terminal for a predetermined duration of time, the
sleep duration estimation means further estimates that the
user is in a sleeping state.

[0186] Ifan operation is performed on the mobile terminal
before the base measurement time in the sleeping state, the
alarm control means can cancel a process for causing an
alarm to sound at the base measurement time.

[0187] This can prevent an alarm from sounding unnec-
essarily even if the user U wakes up before the set alarm time
(the base measurement time).

[0188] When no operation is performed on the user’s
mobile terminal for a predetermined duration of time, the
sleep duration estimation means further estimates that the
user is in a sleeping state.
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[0189] When an operation is performed on the mobile
terminal before the base measurement time in the sleeping
state, the alarm control means can cause an alarm to sound
if the user’s most recent sleep duration exceeds a predetetr-
mined threshold value at that point, and cancel a process for
causing an alarm to sound at the base measurement time if
the user’s most recent sleep duration is below a predeter-
mined threshold value at that point.

[0190] This can prevent the user U from taking the basal
body temperature before getting enough hours of sleep.
[0191] If the sleep duration does is below the predeter-
mined threshold value at the base measurement time, the
alarm control means can further cause an alarm to sound at
a predetermined time that is the time when the user’s most
recent sleep duration will exceed a predetermined threshold
value or after.

[0192] This can sound an alarm at the right timing even if
the base measurement time comes before the user’s esti-
mated sleep duration exceeds the threshold value.

[0193] Ifan operation is performed on the mobile terminal
between the base measurement time and the predetermined
time in the sleeping state, the alarm control means can
cancel a process for causing an alarm to sound at the
predetermined time.

[0194] This can prevent an alarm from sounding unnec-
essarily even if the user U wakes up before the set alarm time
(the predetermined time after the alarm is reset).

[0195] After setting the base measurement time, the base
time setting means can further perform a process for reset-
ting the base measurement time at a predetermined timing.
[0196] This enables the user to always take the basal body
temperature at the right timing even when the user’s envi-
ronment or the like changes.

[0197] The base time setting means can set the base
measurement time, based on measurement times included in
measurement logs for a user’s body temperatures after
awakening that were regularly measured.

[0198] This can more appropriately set the base measure-
ment time.
[0199] The base time setting means can set, as the base

measurement time, a time that is a predetermined period of
time or more after a base time found based on the measure-
ment times. The predetermined period of time is determined
based on the average value or the mode value of the
measurement times and on the standard deviation of the
measurement times.

[0200] This can cause an alarm to sound early if there is
a small difference among the measurement times at which
the user took the basal body temperatures. This can make an
alarm less likely to be sounded before a time set as the base
measurement time if there is a large difference among the
measurement times at which the user took the basal body
temperatures.

[0201] Whether to sound the alarm is managed using sets
of data (e.g., the pieces of alarm data of FIG. 8) each
including a predetermined identifier, an alarm time, and
status information indicating that an alarm is ON or OFF.
[0202] Ifthe sets already managed include a set having an
alarm time that is the same as the base measurement time,
the alarm control means can change the status information
included in the set to ON.

[0203] This can avoid unnecessary consumption of
memory.
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[0204] Tt should be noted that this specification includes
not only a process in which steps written in programs stored
in a recording medium are performed sequentially in their
order but also a process in which some of the step are
performed not sequentially but in parallel or separately.
[0205] For example, in the above alarm sounding process
of FIG. 6, after the determination of whether the current time
1s the base measurement time (the determination in Step S3,
which is referred 1o as a “first determination”), the determi-
nation of whether the user U’s estimated sleep duration
exceeds the predetermined threshold value (the determina-
tion in Step S6, which is referred to as a “second determi-
nation”) is performed.

[0206] However, the first and second determinations each
need only to be “YES” at the timing of control for causing
the user terminal 2 to sound an alarm (when Step S7 is
performed). Thus, the timing of each of the first and second
determinations is not particularly limited.

[0207] For example, the first determination may be per-
formed after the second determination. In this case, the base
measurement time is set, the sleep duration is estimated, the
second determination (the determination of whether the
sleep duration exceeds the predetermined threshold value) is
performed, and then the first determination (the determina-
tion of whether the current time is the base measurement
time) is performed.

[0208] Consequently, an alarm is sounded if the base
measurement time comes after the estimated sleep duration
exceeds the threshold value, and the alarm is reset if the base
measurement time comes before the estimated sleep dura-
tion exceeds the threshold value.

[0209] Alternatively, the first and second determinations
may be performed in parallel.

[0210] In this specification, the term “system” means a
comprehensive apparatus including a plurality of devices, a
plurality of means, and the like.

REFERENCE SIGNS LIST

[0211] 1 server

[0212] 2 user terminal

[0213] 3 thermometer

[0214] 101 CPU

[0215] 102 ROM

[0216] 103 RAM

[0217] 104 bus

[0218] 105 input/output interface
[0219] 106 output unit

[0220] 107 input unit

[0221] 108 storage unit

[0222] 109 communication unit
[0223] 110 drive

[0224] 120 removable medium
[0225] 201 alarm unit

[0226] 202 communication unit
[0227] 301 base time setter

[0228] 302 sleep duration estimator
[0229] 303 alarm controller

[0230] 304 operation detector
[0231] 401 message presentation controller
[0232] N network

[0233] S information processing system
[0234] U user
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1. An information processing system comprising:
at least one memory configured to store computer pro-
gram code;
at least one processor configured to access said computer
program code and operate as instructed by said com-
puter program code, said computer program code
including:
base time setting code configured to cause at least one of
said at least one processor to set, as a base measurement
time, a time used as a basis for a user to take the user’s
body temperature after awakening, based on times at
which the user’s body temperatures were measured,
sleep duration estimation code configured to cause at least
one of said at least one processor to estimate the user’s
most recent sleep duration; and
alarm control code configured to cause at least one of said
at least one processor to cause an alarm to sound at the
base measurement time, when the user’s most recent
sleep duration exceeds a predetermined threshold
value.
2. The information processing system according to claim
1, wherein
the sleep duration estimation code is configured to cause
at least one of said at least one processor to estimate the
sleep duration to be a time interval between the user’s
most recent operation on the user’s mobile terminal and
the base measurement time.
3. The information processing system according to claim
1, wherein
when no operation is performed on the user’s mobile
terminal for a predetermined duration of time, the sleep
duration estimation code causes at least one of said at
least one processor to further estimate that the user is in
a sleeping state, and
if'an operation is performed on the mobile terminal before
the base measurement time in the sleeping state, the
alarm control code causes at least one of said at least
one processor to cancel a process for causing an alarm
to sound at the base measurement time.
4. The information processing system according to claim
1, wherein
when no operation is performed on the user’s mobile
terminal for a predetermined duration of time, the sleep
duration estimation code causes at least one of said at
least one processor to further estimate that the user is in
a sleeping state, and
when an operation is performed on the mobile terminal
before the base measurement time in the sleeping state,
the alarm control code causes at least one of said at
least one processor to cause an alarm to sound if the
user’s most recent sleep duration exceeds a predeter-
mined threshold value at that point, and cancels a
process for causing an alarm to sound at the base
measurement time if the user’s most recent sleep dura-
tion is below a predetermined threshold value at that
point.
5. The information processing system according to claim
1, wherein
if the sleep duration is below the predetermined threshold
value at the base measurement time, the alarm control
code causes at least one of said at least one processor
to further cause an alarm to sound at a predetermined
time that is a time when the user’s most recent sleep
duration will exceed a predetermined threshold value or
after.
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6. The information processing system according to claim
5, wherein
if an operation is performed on the mobile terminal
between the base measurement time and the predeter-
mined time, the alarm control code causes at least one
of said at least one processor to cancel a process for
causing an alarm to sound at the predetermined time.
7. The information processing system according to claim
1, wherein
after setting the base measurement time, the base time
setting code causes at least one of said at least one
processor to further perform a process for resetting the
base measurement time at a predetermined timing.
8. The information processing system according to claim
1, wherein
the base time setting code is configured to cause at least
one of said at least one processor to set the base
measurement time, based on measurement times
included in measurement logs for a user’s body tem-
peratures after awakening that were regularly mea-
sured.
9. The information processing system according to claim
8, wherein
the base time setting code 1s configured to cause at least
one of said at least one processor to set, as the base
measurement time, a time that is a predetermined
period of time or more after a base time found based on
the measurement times, and the predetermined period
of time is determined based on an average value or an
mode value of the measurement times and on a stan-
dard deviation of the measurement times.
10. The information processing system according to claim
1, wherein
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whether to sound the alarm is managed using sets of data
each including a predetermined identifier, an alarm
time, and status information indicating that the alarm is
ON or OFF, and

if the sets already managed include a set having an alarm
time that is the same as the base measurement time, the
alarm control code causes at least one of said at least
one processor to change the status information included
in the set 1o ON.

11. An information processing method performed by at
least one processor in an information processing system, the
method comprising:

setting, as a base measurement time, a time used as a basis

for a user to take the user’s body temperature after
awakening, based on times at which the user’s body
temperatures were measured,

estimating the user’s most recent sleep duration; and

causing an alarm to sound at the base measurement time,

when the user’s most recent sleep duration exceeds a
predetermined threshold value.

12. A non-transitory computer readable medium storing a
program for causing a computer to execute a control process,
the computer controlling at least one device belonging to an
information processing system, the control process compris-
ing:

setting, as a base measurement time, a time used as a basis

for a user to take the user’s body temperature after
awakening, based on times at which the user’s body
temperatures were measured,

estimating the user’s most recent sleep duration; and

causing an alarm to sound at the base measurement time,

when the user’s most recent sleep duration exceeds a
predetermined threshold value.
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