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INFORMATION NOTIFICATION METHOD,
INFORMATION NOTIFICATION DEVICE,
AND NON-TRANSITORY COMPUTER
READABLE RECORDING MEDIUM
STORING INFORMATION NOTIFICATION
PROGRAM

FIELD OF INVENTION

[0001] The present disclosure relates to a technique for
determining a user to be notified of information among
multiple users and notifying the determined user of the
information.

BACKGROUND ART

[0002] For example, Patent Literature 1 discloses that
when a failure is detected in an air conditioner by its
self-diagnosis, a software cell of failure information indi-
cating the failure is generated, the generated software cell
being received and held by a refrigerator, and when a door
of the refrigerator is opened by a user, the refrigerator
notifies the user that the air conditioner has failed based on
the held software cell.
[0003] Unfortunately, the conventional technique
described above does not consider determining a notification
target person in consideration of a relationship between a
user who performs an action on an apparatus and another
user, and thus is required to be further improved.

[0004] Patent Literature 1: JP 2005-339365 A

SUMMARY OF THE INVENTION

[0005] The present disclosure has been made to solve the
above problem, and an object of the present disclosure is to
provide a technique capable of causing an executor to
reliably perform an action on an apparatus.

[0006] An information notification method according to
the present disclosure includes, by a computer: acquiring
apparatus information on an apparatus; determining an
action for the apparatus based on the apparatus information;
determining an executor who is to perform the determined
action from among multiple users; determining a notification
target person to be notified that the executor is to perform the
action with reference to relationship information indicating
a relationship among the multiple users; and notifying the
determined notification target person of notification infor-
mation indicating that the executor is to perform the action.
[0007] The present disclosure enables not only the notifi-
cation target person, having a strong relationship with the
executor, to prompt the executor to perform the action on the
apparatus, but also the executor to reliably perform the
action on the apparatus because the notification target person
is determined in consideration of the relationship between
the executor who performs the action on the apparatus and
another user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a diagram illustrating an example of a
configuration of an information notification system accord-
ing to a first embodiment of the present disclosure.

[0009] FIG. 2 is a diagram illustrating an example of a
configuration of an information notification device accord-
ing to the first embodiment of the present disclosure.
[0010] FIG. 3 is a diagram illustrating an example of
apparatus information according to the first embodiment.
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[0011] FIG. 4 is a diagram illustrating an example of a
notification necessity management table according to the
first embodiment.

[0012] FIG. 5 is a diagram illustrating an example of an
action content management table according to the first
embodiment.

[0013] FIG. 6 is a diagram illustrating an example of an
executor management table according to the first embodi-
ment.

[0014] FIG. 7 is a diagram illustrating an example of
relationship information according to the first embodiment.
[0015] FIG. 8 is a diagram illustrating an example of a
notification method determined based on the relationship
information illustrated in FIG. 7.

[0016] FIG. 9 is a flowchart for illustrating information
notification processing with the information notification
device according to the first embodiment of the present
disclosure.

[0017] FIG. 10 is a diagram illustrating an example of a
notification screen displayed on a mobile terminal held by a
notification target person according to the first embodiment.
[0018] FIG. 11 is a diagram illustrating another example
of a notification screen displayed on a mobile terminal held
by a notification target person according to the first embodi-
ment.

[0019] FIG. 12 is a diagram illustrating an example of a
configuration of an information notification device accord-
ing to a second embodiment of the present disclosure.
[0020] FIG. 13 is a diagram illustrating an example of a
response rule in which response time from notification to a
notification target person to time when an action is per-
formed is associated with a response level according to the
second embodiment.

[0021] FIG. 14 is a diagram illustrating an example of a
notification method determined based on the response level
illustrated in FIG. 13.

[0022] FIG. 15 is a first flowchart for illustrating infor-
mation notification processing with the information notifi-
cation device according to the second embodiment of the
present disclosure.

[0023] FIG. 16 is a second flowchart for illustrating infor-
mation notification processing with the information notifi-
cation device according to the second embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0024] (Underlying Knowledge of Present Disclosure)
[0025] The above conventional technique causes a soft-
ware cell of failure information indicating a failure to be
transmitted to a refrigerator when the failure of an air
conditioner is detected, and causes a user to be notified of the
failure of the air conditioner based on the software cell when
a door of the refrigerator is opened by the user.

[0026] In this case, the failure of the air conditioner is
notified to an unidentified user who has opened the door of
the refrigerator, and is not notified to a specific user who
requests repair of the air conditioner.

[0027] For filter replacement or the like for a washing
machine, an executor who performs actions for the apparatus
may be determined in advance. For example, when a father
in home is determined in advance to perform filter replace-
ment of a washing machine, it is conceivable to directly
notify the father of the filter replacement of the washing
machine. However, the father may not necessarily reliably
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replace the filter of the washing machine even if the filter
replacement of the washing machine is notified to the father,
but may possibly reliably replace the filter when being
prompted by another user having a strong relationship with
the father in the home, such as a mother or a child.

[0028] To solve the above problem, an information noti-
fication method according to an aspect of the present dis-
closure includes, by a computer: acquiring apparatus infor-
mation on an apparatus; determining an action for the
apparatus based on the apparatus information; determining
an executor who is to perform the determined action from
among multiple users; determining a notification target
person to be notified that the executor is to perform the
action with reference to relationship information indicating
a relationship among the multiple users; and notifying the
determined notification target person of notification infor-
mation indicating that the executor is to perform the action.
[0029] With this configuration, the action on the apparatus
is determined based on the apparatus information on the
apparatus, and the executor who is to perform the deter-
mined action is determined from among the multiple users.
Then, the notification target person to be notified that the
executor is to perform the action is determined with refer-
ence to the relationship information indicating the relation-
ship among the multiple users, and the determined notifi-
cation target person is notified of the notification
information indicating that the executor is to perform the
action.

[0030] Thus, the configuration enables not only the noti-
fication target person, having a strong relationship with the
executor, to prompt the executor to perform the action on the
apparatus, but also the executor to reliably perform the
action on the apparatus because the notification target person
is determined in consideration of the relationship between
the executor of performing the action on the apparatus and
another user.

[0031] In the information notification method described
above, the notification target person may be a user different
from the executor, and the notification information may
include information prompting the notification target person
to notify the executor that the executor is to perform the
action.

[0032] With this configuration, the executor can be more
strongly prompted to perform the action because the action
to be performed on the apparatus is notified to the executor
via a user different from the executor, instead of being
directly notified to the executor.

[0033] In the information notification method described
above, the notification target person may be the same user as
the executor.

[0034] With this configuration, the executor can be reli-
ably notified of the action to be performed on the apparatus.
[0035] In the information notification method described
above, the relationship information may include table infor-
mation in which each of the multiple users is associated with
a priority for corresponding one of the multiple users, and in
determining the notification target person, a user having a
highest priority and being associated with the executor is
determined as the notification target person with reference to
the relationship information.

[0036] With this configuration, a user having a strong
relationship with the user being the executor can be easily
determined as the notification target person by associating in
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advance each of the multiple users with the priority for the
corresponding one of the multiple users according to the
relationship among the users.

[0037] In the information notification method described
above, in determining the notification target person, when a
user having a highest priority and being associated with the
executor belongs to a layer group to which the executor
belongs, with reference to layer information indicating that
each of the multiple users belongs to which one of multiple
hierarchical layer groups and the relationship information,
the user having the highest priority and the executor may be
each determined as the notification target person, and when
the user having the highest priority associated with the
executor belongs to a layer group to which the executor does
not belong, only the user having the highest priority may be
determined as the notification target person.

[0038] With this configuration, each of the multiple users
belongs to any one of the multiple hierarchical layer groups.
When the user having the highest priority and being asso-
ciated with the executor belongs to the layer group to which
the executor belongs, the user having the highest priority and
the executor are each determined as the notification target
person. When the user having the highest priority and being
associated with the executor belongs to the layer group to
which the executor does not belong, only the user having the
highest priority is determined as the notification target
person. Thus, the notification target person can be deter-
mined in consideration of a hierarchical relationship
between the user having the highest priority and the execu-
tor.

[0039] The information notification method described
above may further include: acquiring execution completion
information indicating that the action is performed on the
apparatus when the action is performed on the apparatus;
determining each of the multiple users or a user other than
the user who is notified of the notification information first
among the multiple users as the notification target person,
when the execution completion information is not acquired
even when a predetermined time has elapsed after the
notification information is notified; and notifying the deter-
mined notification target person of the notification informa-
tion again.

[0040] With this configuration, because the notification
information is notified again to each of the multiple users
when the executor does not perform the action on the
apparatus even when the predetermined time has elapsed
after the notification information is notified, a user other than
the executor among the multiple users can prompt the
executor to perform the action on the apparatus. Because the
notification information is notified again to the user other
than the user who is notified of the notification information
first among the multiple users when the executor does not
perform the action on the apparatus even when the prede-
termined time has elapsed after the notification information
is notified, a user other than the user who is notified of the
notification information first among the multiple users can
prompt the executor to perform the action on the apparatus.
[0041] The information notification method described
above may further include restricting use of the apparatus
when the execution completion information is not acquired
even when a predetermined time has elapsed after the
notification information is notified again.

[0042] With this configuration, the executor can be more
strongly prompted to perform the action when the execution
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completion information is not acquired even when a prede-
termined time has elapsed after the notification information
is notified again because the use of the apparatus is
restricted.

[0043] The information notification method described
above may further include: measuring a response time from
when the notification information is notified until the execu-
tor performs the action on the apparatus to store the response
time in a memory; acquiring execution completion informa-
tion indicating that the action is performed on the apparatus
when the action is performed on the apparatus; re-determin-
ing the notification target person in accordance with previ-
ous response time of the executor when the execution
completion information is not acquired even when a prede-
termined time has elapsed after the notification information
is notified; and notifying the notification information again
to the re-determined notification target person.

[0044] With this configuration, the response time from
when the notification information is notified until the execu-
tor performs the action on the apparatus is measured, and the
notification target person is re-determined in accordance
with the previous response time of the executor when the
execution completion information is not acquired even when
the predetermined time has elapsed after the notification
information is notified. For example, when the previous
response time is shorter than the predetermined time, the
user who is notified of the notification information first is
re-determined as the notification target person, and when the
previous response time is equal to or longer than the
predetermined time, a user different from the user who is
notified of the notification information first is redetermined
as the notification target person. This configuration enables
the user, different from the user who is notified of the
notification information first, to prompt the executor, whose
previous response time is relatively long, to perform the
action on the apparatus.

[0045] In the information notification method described
above, the apparatus information may include information
on an error that has occurred in the apparatus, information
on maintenance of the apparatus, or information indicating
a predetermined function of the apparatus, selected by a
user.

[0046] With this configuration, an action on the apparatus
can be determined based on the information on an error that
has occurred in the apparatus, the information on mainte-
nance of the apparatus, or the information indicating a
predetermined function of the apparatus, selected by the
user.

[0047] In the information notification method described
above, in notifying the notification information, the notifi-
cation information may be transmitted to a terminal held by
the notification target person.

[0048] With this configuration, the notification informa-
tion can be reliably notified to the notification target person
because the notification information is transmitted to the
terminal held by the notification target person.

[0049] In the information notification method described
above, in notifying the notification information, the notifi-
cation information may be transmitted to an apparatus that
is used most frequently by the notification target person with
reference to use history information indicating use history of
multiple apparatuses of the respective multiple users.
[0050] With this configuration, the notification informa-
tion can be reliably notified to the notification target person
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because the notification information is transmitted to the
apparatus that is used most frequently by the notification
target person.

[0051] In the information notification method described
above, in notifying the notification information, when the
executor is the notification target person, a time period in
which the notification target person uses the apparatus on
which the action is performed may be identified with refer-
ence to the use history information indicating use history of
multiple apparatuses of the respective multiple users, and
the notification information may be transmitted to an appa-
ratus to be used by the notification target person by a
predetermined time before the identified time period.
[0052] With this configuration, the executor can perform
the action on the apparatus when using the apparatus
because the notification information is notified by the appa-
ratus to be used by the notification target person by the
predetermined time before the time period in which the
notification target person uses the apparatus on which the
action is to be performed.

[0053] In the information notification method described
above, in notifying the notification information, a series of
actions in which the notification target person uses the
respective multiple apparatuses may be grouped and
arranged in time series with reference to the use history
information indicating use history of the multiple appara-
tuses of the respective multiple users, a group may be
identified in which the notification target person uses the
apparatus on which the action is to be performed, and the
notification information may be transmitted to an apparatus
used in a last action of a group immediately before the
identified group, an apparatus used in a first action of the
identified group, or an apparatus used in a last action of the
identified group.

[0054] With this configuration, the notification informa-
tion can be reliably notified to the notification target person
because the group is identified in which the notification
target person uses the apparatus on which the action is to be
performed, and the notification information is notified by the
apparatus used in the last action of the group immediately
before the identified group, the apparatus used in the first
action of the identified group, or the apparatus used in the
last action of the identified group.

[0055] The present disclosure can be implemented not
only as the information notification method for performing
characteristic processing as described above, but also as an
information notification device or the like having a charac-
teristic configuration corresponding to a characteristic
method performed according to the information notification
method. The present disclosure can also be implemented as
a computer program that causes a computer to execute
characteristic processing included in the information notifi-
cation method described above. Thus, even other aspects
below can achieve an effect as in the information notification
method.

[0056] An information notification device according to
another aspect of the present disclosure includes: an acqui-
sition unit configured to acquire apparatus information on an
apparatus; an action determination unit configured to deter-
mine an action for the apparatus based on the apparatus
information; an executor determination unit configured to
determine an executor who is to perform the determined
action from among multiple users; a notification target
person determination unit configured to determine a notifi-
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cation target person to be notified that the executor is to
perform the action with reference to relationship information
indicating a relationship among the multiple users; and a
notification unit configured to notify the determined notifi-
cation target person of notification information indicating
that the executor is to perform the action.

[0057] A non-transitory computer readable recording
medium storing an information notification program accord-
ing to yet another aspect of the present disclosure causes a
computer to perform the functions of: acquiring apparatus
information on an apparatus; determining an action for the
apparatus based on the apparatus information; determining
an executor who is to perform the determined action from
among multiple users; determining a notification target
person to be notified that the executor is to perform the
action with reference to relationship information indicating
a relationship among the multiple users; and notifying the
determined notification target person of notification infor-
mation indicating that the executor is to perform the action.
[0058] Embodiments of the present disclosure will be
described below with reference to the accompanying draw-
ings. The embodiments below are examples of embodying
the present disclosure, and are not intended to limit the
technical scope of the present disclosure.

First Embodiment

[0059] FIG. 1 is a diagram illustrating an example of a
configuration of an information notification system accord-
ing to a first embodiment of the present disclosure. The
information notification system illustrated in FIG. 1 includes
an information notification device 1, an apparatus 2, and
mobile terminals 3A, 3B, and 3C.

[0060] The information notification device 1 is a cloud
server, an edge server, or an integrated terminal, for
example, and is communicably connected to the apparatus 2
and the mobile terminals 3A, 3B, and 3C via a network 4.
The integrated terminal is installed in a living room in a
house, for example, and is a controller for integrally con-
trolling multiple apparatuses 2 used in the house. The
network 4 is the Internet, for example. The information
notification device 1 has a configuration that will be
described later with reference to FIG. 2.

[0061] The apparatuses 2 are installed in a house of a first
user Ul, a second user U2, and a third user U3, and
examples of the apparatuses 2 include a home appliance
such as a refrigerator, a washing machine, a microwave
oven, or a television, house equipment such as a ventilator,
a lighting device, or a hot water supply device, and a sensor
such as a motion sensor. The information notification system
includes multiple apparatuses 2. The apparatuses 2 each
periodically transmit apparatus information on correspond-
ing one of the apparatuses 2 to the information notification
device 1.

[0062] The first user Ul, the second user U2, and the third
user U3 are family members. For example, the first user Ul
is a father, the second user U2 is a mother, and the third user
U3 is a child.

[0063] The mobile terminals 3A, 3B, and 3C are smart-
phones or tablet computers, for example, and are held by the
first user Ul, the second user U2, and the third user U3,
respectively. The mobile terminals 3A, 3B, and 3C receive
notification information transmitted by the information noti-
fication device 1. The notification information indicates that
an executor is to perform an action.
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[0064] FIG. 2 is a diagram illustrating an example of the
configuration of the information notification device 1
according to the first embodiment of the present disclosure.
[0065] The information notification device 1 illustrated in
FIG. 2 includes a processor 11, a memory 12, and a
communication unit 13.

[0066] The processor 11 is a central processing unit
(CPU), for example. The processor 11 implements an appa-
ratus information acquisition unit 101, a notification deter-
mination unit 102, an action content determination unit 103,
an executor determination unit 104, a notification target
person determination unit 105, a notification information
generator 106, and a notification unit 107.

[0067] The memory 12 is a storage device capable of
storing various types of information, such as a random
access memory (RAM), a hard disk drive (HDD), a solid
state drive (SSD), or a flash memory. The memory 12
implements a notification necessity management table stor-
age unit 121, an action content management table storage
unit 122, an executor management table storage unit 123,
and a relationship information storage unit 124.

[0068] The communication unit 13 receives the apparatus
information transmitted by the apparatus 2. The communi-
cation unit 13 outputs the received apparatus information to
the apparatus information acquisition unit 101.

[0069] The apparatus information acquisition unit 101
acquires the apparatus information on the apparatus 2.
[0070] FIG. 3 is a diagram illustrating an example of the
apparatus information according to the first embodiment.
[0071] As illustrated in FIG. 3, the apparatus information
acquisition unit 101 acquires an apparatus name, date and
time, and apparatus information. The apparatus name is a
name of the apparatus 2, such as a washing machine, a
microwave oven, or a ventilator. The apparatus name may be
an identification number, a model number, or a product
number for identitying the apparatus. The date and time are
at which the apparatus information is received. The date and
time may be at which the apparatus information is trans-
mitted or an event related to the apparatus information
occurs.

[0072] The apparatus information includes information on
an error that has occurred in the apparatus 2, information on
maintenance of the apparatus 2, or information indicating a
predetermined function of the apparatus 2, selected by the
user, for example. FIG. 3 illustrates apparatus information
“error 1” on an error that has occurred in the washing
machine, apparatus information “error 2” on an error that
has occurred in the microwave oven, and apparatus infor-
mation “maintenance” on maintenance that has occurred in
the ventilator. Examples of the information on maintenance
include a degree of contamination of a filter of the ventilator,
the number of days elapsed from time of replacement of the
filter, the number of days elapsed from time when the
ventilator has been attached, or the number of days elapsed
from the last replacement of the filter.

[0073] The apparatus information acquisition unit 101
acquires apparatus information transmitted by the apparatus
2 periodically (e.g., every 30 seconds).

[0074] The notification determination unit 102 determines
whether to notify the notification information based on the
apparatus information acquired by the apparatus information
acquisition unit 101 with reference to the notification neces-
sity management table stored in the notification necessity
management table storage unit 121.
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[0075] The notification necessity management table stor-
age unit 121 stores in advance the notification necessity
management table in which apparatus information is asso-
ciated with necessity or unnecessity of notification.

[0076] FIG. 4 is a diagram illustrating an example of the
notification necessity management table according to the
first embodiment.

[0077] FIG. 4 illustrates the notification necessity man-
agement table in which an apparatus name, apparatus infor-
mation, and necessity or unnecessity of notification are
associated with one another. For example, the apparatus
information “error 1” of the washing machine is associated
with necessity of notification, the apparatus information
“error 2” of the microwave oven is associated with unne-
cessity of notification, and the apparatus information “main-
tenance” of the ventilator is associated with necessity of
notification.

[0078] The notification necessity management table may
be provided by a manufacturer of the apparatus 2 or may be
input by a user.

[0079] The action content determination unit 103 deter-
mines an action for the apparatus 2 based on the apparatus
information. The action content determination unit 103
determines the action content associated with the apparatus
information with reference to the action content manage-
ment table stored in the action content management table
storage unit 122.

[0080] The action content management table storage unit
122 stores in advance the action content management table
in which apparatus information is associated with an action
content that is to be acted on the apparatus by a user.
[0081] FIG. 5 is a diagram illustrating an example of the
action content management table according to the first
embodiment.

[0082] FIG. 5 illustrates the action content management
table in which an apparatus name, apparatus information,
and an action content are associated with one another. For
example, the apparatus information “error 1” of the washing
machine is associated with filter cleaning, and the apparatus
information “maintenance” of the ventilator is associated
with dirt cleaning of the ventilator.

[0083] The action content management table may be pro-
vided by a manufacturer of the apparatus 2 or may be input
by a user.

[0084] The executor determination unit 104 determines an
executor to perform the action determined by the action
content determination unit 103, from among multiple users.
The executor determination unit 104 determines a user
associated with the action content as the executor with
reference to an executor management table stored in the
executor management table storage unit 123.

[0085] The executor management table storage unit 123
stores in advance the executor management table in which
an action content is associated with an executor who per-
forms the action content.

[0086] FIG. 6 is a diagram illustrating an example of the
executor management table according to the first embodi-
ment.

[0087] FIG. 6 illustrates the executor management table in
which an apparatus name, an action content, and an executor
are associated with one another. For example, an action
content “filter cleaning” of the washing machine is associ-
ated with the first user, and an action content “dirt cleaning
of a ventilator” of the ventilator is associated with the second
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user. That is, the first user performs the filter cleaning, and
the second user performs the dirt cleaning of the ventilator.
[0088] The executor management table is input in advance
by a user. Any one of the multiple users inputs an executor
of an action to be performed on an apparatus, and registers
the executor in the executor management table.

[0089] The notification target person determination unit
105 determines a notification target person to be notified that
the executor is to perform the action with reference to
relationship information indicating a relationship among the
multiple users. The notification target person determination
unit 105 determines a user having a highest priority asso-
ciated with the executor as the notification target person with
reference to the relationship information.

[0090] The relationship information storage unit 124
stores in advance the relationship information indicating the
relationship among the multiple users.

[0091] FIG. 7 is a diagram illustrating an example of the
relationship information according to the first embodiment.
[0092] FIG. 7 illustrates the relationship information that
includes table information indicating a priority of each of the
multiple users for corresponding one of the multiple users.
The priority is represented by an order of priority.

[0093] For example, when the first user is the executor, an
order of priority of the first user for the first user is second,
an order of priority of the second user for the first user is
second, and an order of priority of the third user for the first
user is first. When the second user is the executor, an order
of priority of the first user for the second user is first, an
order of priority of the second user for the second user is
first, and an order of priority of the third user for the second
user is second. When the third user is the executor, an order
of priority of the first user for the third user is first, an order
of priority of the second user for the third user is first, and
an order of priority of the third user for the third user is first.
[0094] The order of priority is determined in advance
according to a relationship among the users. For example,
when the first user is a father, the third user is a child, and
the first user is an executor, the notification target person
determination unit 105 determines the third user having the
first order of priority as the notification target person. Then,
the third user notifies the first user of an action to be
performed by the first user. As described above, when a user
having the strongest relationship (highest priority) with the
first user is the third user, the information notification device
1 causes the third user to notify the first user of the action to
be performed by the first user.

[0095] The relationship information is input in advance by
a user. Any one of the multiple users inputs the priority of
each of the multiple users for the corresponding one of the
multiple users, and registers the priority in the relationship
information storage unit 124 as the relationship information.
[0096] The notification information generator 106 gener-
ates notification information indicating that the executor is
to perform the action.

[0097] The notification unit 107 notifies the notification
target person, who is determined by the notification target
person determination unit 105, of notification information
indicating that the executor is to perform the action. The
notification unit 107 transmits the notification information
generated by the notification information generator 106 to a
mobile terminal held by the notification target person deter-
mined by the notification target person determination unit
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105 via the communication unit 13. The communication unit
13 transmits the notification information to the mobile
terminal.

[0098] For example, FIG. 7 illustrates the relationship
information in which when the first user is the executor, the
notification target person is the third user different from the
executor. The notification information includes information
prompting the notification target person to notify the execu-
tor that the executor is to perform the action. FIG. 7
illustrates the relationship information in which when the
second user is the executor, the notification target person is
the first user different from the executor and the second user
being the executor.

[0099] FIG. 8 is a diagram illustrating an example of a
notification method determined based on the relationship
information illustrated in FIG. 7.

[0100] As illustrated in FIG. 8, when the first user is the
executor, the information notification device 1 notifies the
third user that the first user is to perform the action. When
the second user is the executor, the information notification
device 1 notifies the first user and the second user that the
second user is to perform the action. When the third user is
the executor, the information notification device 1 notifies
the first user, the second user, and the third user that the third
user is to perform the action.

[0101] Subsequently, information notification processing
with the information notification device 1 according to the
first embodiment of the present disclosure will be described.
[0102] FIG.9is a flowchart for the illustrating information
notification processing with the information notification
device 1 according to the first embodiment of the present
disclosure.

[0103] In step S1, the apparatus information acquisition
unit 101 first acquires apparatus information transmitted by
the apparatus 2. The communication unit 13 periodically
receives apparatus information from each of multiple appa-
ratuses 2 installed in a house. Thus, the information notifi-
cation processing illustrated in FIG. 9 is performed at timing
of receiving the apparatus information.

[0104] In subsequent step S2, the notification determina-
tion unit 102 determines whether notification is necessary
based on the apparatus information acquired by the appara-
tus information acquisition unit 101 with reference to the
notification necessity management table stored in the noti-
fication necessity management table storage unit 121. The
notification necessity management table shows the appara-
tus information associated with necessity or unnecessity of
notification. The notification determination unit 102 deter-
mines whether notification is necessary for the apparatus
information acquired by the apparatus information acquisi-
tion unit 101.

[0105] Here, when it is determined that the notification is
unnecessary (NO in step S2), the processing returns to step
S1.

[0106] In contrast, when it is determined that the notifi-
cation is necessary (YES in step S2), the action content
determination unit 103 determines an action content for the
apparatus 2 based on the apparatus information in step S3,
with reference to the action content management table stored
in the action content management table storage unit 122. The
action content management table shows apparatus informa-
tion associated with an action content that is to be performed
on the apparatus by a user. The action content determination
unit 103 reads out the action content corresponding to the
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apparatus information acquired by the apparatus information
acquisition unit 101 from the action content management
table to determine the action content.

[0107] In subsequent step S4, the executor determination
unit 104 determines an executor to perform the action
content determined by the action content determination unit
103 with reference to the executor management table stored
in the executor management table storage unit 123. The
executor management table shows the action content asso-
ciated with the executor who performs the action content.
The executor determination unit 104 reads out the executor
corresponding to the action content determined by the action
content determination unit 103 from the executor manage-
ment table to determine the executor.

[0108] Insubsequent step S5, the notification target person
determination unit 105 determines a notification target per-
son to be notified that the executor is to perform the action
with reference to the relationship information stored in the
relationship information storage unit 124. The relationship
information indicates which user is preferentially notified
when each user is determined to be the executor according
to the relationship among the multiple users. The notification
target person determination unit 105 determines a user
having the highest priority associated with the user deter-
mined to be the executor by the executor determination unit
104 as the notification target person.

[0109] In subsequent step S6, the notification information
generator 106 generates notification information indicating
that the executor is to perform the action.

[0110] In subsequent step S7, the notification unit 107
transmits the notification information generated by the noti-
fication information generator 106 to a mobile terminal held
by the notification target person determined by the notifi-
cation target person determination unit 105 via the commu-
nication unit 13.

[0111] Thus, the action on the apparatus 2 can be deter-
mined based on the apparatus information on the apparatus
2, and the executor who is to perform the determined action
can be determined from among the multiple users. Then, the
notification target person to be notified that the executor is
to perform the action is determined with reference to the
relationship information indicating the relationship among
the multiple users, and the determined notification target
person is notified of the notification information indicating
that the executor is to perform the action.

[0112] Thus, the processing enables not only the notifica-
tion target person, having a strong relationship with the
executor, to prompt the executor to perform the action on the
apparatus 2, but also the executor to reliably perform the
action on the apparatus 2 because the notification target
person is determined in consideration of the relationship
between the executor who performs the action on the
apparatus 2 and another user.

[0113] FIG. 10 is a diagram illustrating an example of a
notification screen displayed on a mobile terminal held by a
notification target person according to the first embodiment.
[0114] When the first user is determined as the executor
and the third user is determined as the notification target
person based on the relationship information illustrated in
FIG. 7, a mobile terminal 3C held by the third user displays
a notification screen 201 prompting the first user to be
notified of an action to be performed by the first user. For
example, the notification screen 201 includes notification
information prompting notification of filter cleaning of the
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washing machine to the first user. The third user having
viewed the notification screen 201 notifies the first user to
clean the filter of the washing machine.

[0115] The notification screen 201 also includes a confir-
mation button 2012. When the confirmation button 2012 is
touched by the third user, the mobile terminal 3C transmits
notification completion information indicating that the third
user has checked the notification information to the infor-
mation notification device 1.

[0116] FIG. 11 is a diagram illustrating another example of
a notification screen displayed on a mobile terminal held by
a notification target person according to the first embodi-
ment.

[0117] When the second user is determined as the executor
and the first user and the second user are each determined as
the notification target person based on the relationship
information illustrated in FIG. 7, mobile terminals 3A and
3B held by the first user and the second user, respectively,
display a notification screen 202 prompting the first user and
the second user to be notified of an action to be performed
by the second user. For example, the notification screen 202
includes notification information prompting notification of
dirt cleaning of the ventilator to the second user.

[0118] The notification screen 202 also includes a confir-
mation button 2022. When the confirmation button 2022 is
touched by the first user, the mobile terminal 3A transmits
notification completion information indicating that the first
user has checked the notification information to the infor-
mation notification device 1. When the confirmation button
2022 is touched by the second user, the mobile terminal 3B
transmits notification completion information indicating that
the second user has checked the notification information to
the information notification device 1.

[0119] The notification screen notified to the mobile ter-
minal 3A of the first user and the notification screen notified
to the mobile terminal 3B of the second user may be
identical or different. That is, when the notification target
person is the executor, the mobile terminal 3B may display
a notification screen that notifies the notification target
person of an action to be performed by the executor.
[0120] The notification target person determination unit
105 according to the first embodiment may determine a user
having the second order of priority for the user being the
executor as the notification target person when the executor
does not perform the action content even when a predeter-
mined time has elapsed after the notification information is
transmitted to the notification target person. Then, the noti-
fication unit 107 may transmit the notification information to
a mobile terminal held by the determined notification target
person. The apparatus 2 may detect that the executor has
performed the action content. When the action is performed
on the apparatus 2, the apparatus 2 may transmit execution
completion information to the information notification
device 1, the information indicating that the action is per-
formed on the apparatus 2. The communication unit 13 may
receive the execution completion information transmitted by
the apparatus 2. The processor 11 may further include an
execution completion information acquisition unit that
acquires the execution completion information.

[0121] The notification target person determination unit
105 according to the first embodiment may determine each
of the multiple users or a user other than the user who is
notified of the notification information first among the
multiple users as the notification target person when the
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execution completion information is not acquired even when
a predetermined time has elapsed after notification of the
notification information. Then, the notification unit 107 may
notify the notification target person, who is determined by
the notification target person determination unit 105, of the
notification information again.

[0122] The processor 11 may further include an apparatus
use restriction unit that restricts use of the apparatus when
the execution completion information is not acquired even
when a predetermined time has elapsed after the notification
information is notified again. For example, the apparatus use
restriction unit may prevent the apparatus 2 from receiving
operation of the user. When the apparatus 2 is capable of
identifying a user and the user being the executor uses the
apparatus 2, the apparatus use restriction unit may cause
operation of the user not to be received. When the execution
completion information is acquired after use of the apparatus
is restricted, the apparatus use restriction unit may release
the restriction. When a predetermined time has elapsed after
the use of the apparatus is restricted, the apparatus use
restriction unit may release the restriction.

[0123] When the executor performs the action content at a
predetermined frequency, the notification target person
determination unit 105 may determine only the executor as
the notification target person instead of determining the
notification target person with reference to the relationship
information. The predetermined frequency is %o, for
example. That is, when the notification target person is
notified of the notification information 10 times and the
executor performs the action content 9 times, the notification
target person determination unit 105 may determine only the
executor as the notification target person. Then, when the
executor stops performing the action content at the prede-
termined frequency after only the executor is determined as
the notification target person, the notification target person
determination unit 105 may determine the notification target
person with reference to the relationship information.
[0124] When the executor performs the action content at
the predetermined frequency and the executor is included in
the notification target person with reference to the relation-
ship information, the notification target person determina-
tion unit 105 may determine at least one user including the
executor as the notification target person.

[0125] When the executor continuously performs the
action content a predetermined number of times or more, the
notification target person determination unit 105 may deter-
mine only the executor as the notification target person
instead of determining the notification target person with
reference to the relationship information. The predetermined
number of times is five times, for example.

[0126] When the executor performs the action content
within a predetermined time after last notification of the
notification information to the notification target person, the
notification target person determination unit 105 may deter-
mine only the executor as the notification target person
instead of determining the notification target person with
reference to the relationship information.

[0127] The memory 12 may include a layer information
storage unit that stores layer information indicating that each
of the multiple users belongs to which of multiple hierar-
chical layer groups. For example, the father and the mother
belong to a first layer group, and the child belongs to a
second layer group different in hierarchy from the first layer
group. The notification target person determination unit 105
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may determine whether the user having the highest priority
associated with the executor belongs to a layer group to
which the executor belongs with reference to the layer
information and the relationship information. Then, when
the user having the highest priority associated with the
executor belongs to the layer group to which the executor
belongs, the notification target person determination unit
105 may determine each of the user having the highest
priority and the executor as the notification target person. In
contrast, when the user having the highest priority associ-
ated with the executor belongs to a layer group to which the
executor does not belong, the notification target person
determination unit 105 may determine only the user having
the highest priority as the notification target person.

[0128] When a predetermined function of the apparatus 2
is used by the user, the apparatus 2 may transmit apparatus
information indicating that the predetermined function is
used to the information notification device 1. For example,
when the apparatus 2 is a microwave oven and its oven
function is used by the user, the apparatus 2 may transmit
apparatus information indicating that the oven function is
used to the information notification device 1. The informa-
tion notification device 1 counts the number of uses of
multiple functions of the apparatus 2 with the respective
users. When the apparatus 2 can be operated from a mobile
terminal, the apparatus 2 can identify a user who uses the
apparatus 2 and a function to be used by identifying the
operated mobile terminal. When the apparatus 2 can be
operated by voice, the apparatus 2 can identify a user who
uses the apparatus 2 and a function to be used by voice
recognition. When the number of uses of the predetermined
function used by the user (executor) is smaller than a
predetermined number of uses, the notification target person
determination unit 105 may determine each of a user with
the number of uses equal to or larger than the predetermined
number of uses and the user (executor) with the number of
uses smaller than the predetermined number of uses as the
notification target person. When the number of uses of the
predetermined function used by the user (executor) is equal
to or larger than the predetermined number of uses, the
notification target person determination unit 105 does not
determine the notification target person. This is because the
user with the number of uses of the predetermined function,
the number being equal to or larger than the predetermined
number of uses, has mastered the predetermined function
without notification.

[0129] The action content may be associated in advance
with an execution scheduled period from notification of the
notification information until the action content is per-
formed. Then, when the execution scheduled period associ-
ated with the action content determined by the action content
determination unit 103 is equal to or longer than a prede-
termined period, the notification target person determination
unit 105 may determine the notification target person with
reference to the relationship information. In contrast, when
the execution scheduled period associated with the action
content determined by the action content determination unit
103 is shorter than the predetermined period, or when the
determined action content is to be immediately performed,
the notification target person determination unit 105 may
determine each of the multiple users as the notification target
person without referring to the relationship information.

[0130] When the executor is not associated with the deter-
mined action content and is not determined by the executor
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determination unit 104, the notification target person deter-
mination unit 105 may determine each of the multiple users
as the notification target person.

[0131] Although the notification information is notified by
the mobile terminal held by the notification target person in
the first embodiment, the present disclosure is not particu-
larly limited thereto. The notification information may be
notified by any of multiple apparatuses installed in a house
of the notification target person.

[0132] That is, notification unit 107 may transmit the
notification information to an apparatus that is used most
frequently by the notification target person with reference to
use history information indicating use history of multiple
apparatuses of the respective multiple users. In this case, the
memory 12 stores the use history information indicating the
use history of the multiple apparatuses of the respective
multiple users. The notification unit 107 may transmit the
notification information to an apparatus that is used most
frequently by the notification target person among multiple
apparatuses each including a display or a voice output unit.
[0133] When the executor is the notification target person,
the notification unit 107 may identify a time period in which
the notification target person uses the apparatus on which the
action is to be performed with reference to the use history
information indicating the use history of the multiple appa-
ratuses of the respective multiple users. Then, the notifica-
tion unit 107 may transmit the notification information to the
apparatus used by the notification target person by a prede-
termined time before the identified time period.

[0134] The notification unit 107 may group a series of
actions in which the notification target person uses each of
the multiple apparatuses and arrange groups in time series
with reference to the use history information indicating the
use history of the multiple apparatuses of the respective
multiple users to identify a group in which the notification
target person uses an apparatus on which the action is to be
performed. Then, the notification unit 107 may transmit the
notification information to an apparatus used in the last
action in a group immediately before the identified group, an
apparatus used in the first action in the identified group, or
an apparatus used in the last action in the identified group.
[0135] For example, a meal group includes an action of a
user opening a refrigerator, an action of the user cutting an
ingredient, an action of the user putting the ingredient in a
microwave oven, an action of the user cooking the ingredi-
ent in the microwave oven, an action of the user taking out
a dish cooked in the microwave oven, and an action of the
user eating the dish. For example, a relaxation group
includes an action of the user watching television and an
action of the user listening to music. For example, a washing
group includes an action of the user putting laundry into a
washing machine, an action of the user operating the wash-
ing machine, an action of the user taking out the laundry
from the washing machine, and an action of the user drying
the laundry.

[0136] When the meal group, the relaxation group, and the
washing group are performed in time series and an action to
be performed by the executor is filter cleaning of the
washing machine, for example, the notification unit 107
identifies a group in which the notification target person uses
the apparatus on which the action is to be performed as the
washing group. Then, the notification unit 107 may transmit
the notification information to an apparatus used in the
action of the user listening to music, or to a music player, the
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action being the last action in the relaxation group imme-
diately before the identified washing group. At this time,
when use of the music player with the user is detected, the
notification unit 107 may transmit the notification informa-
tion to the music player. The notification unit 107 may also
predict a time period in which the music player is used by
the user, and transmit the notification information to the
music player when time reaches the predicted time period.
[0137] The notification unit 107 may also transmit the
notification information to an apparatus used in the action of
the user putting laundry into the washing machine, or to the
washing machine, the action being the first action in the
identified washing group. At this time, when putting the
laundry into the washing machine is detected, the notifica-
tion unit 107 may transmit the notification information to the
washing machine. The notification unit 107 may also predict
atime period in which laundry is put in the washing machine
by the user, and transmit the notification information to the
washing machine when time reaches the predicted time
period.

[0138] The notification unit 107 may also transmit the
notification information to an apparatus used in the action of
the user drying the laundry, or to the washing machine, the
action being the last action in the identified washing group.
At this time, when the action of the user drying the laundry
is detected, the notification unit 107 may transmit the
notification information to the washing machine. The noti-
fication unit 107 may also predict a time period in which the
user dries the laundry, and transmit the notification infor-
mation to the washing machine when time reaches the
predicted time period.

Second Embodiment

[0139] The first embodiment allows the information noti-
fication processing to end when the notification information
is transmitted. In contrast, a second embodiment allows
response time from notification of notification information
to when an executor performs an action on an apparatus to
be measured and stored in a memory. Then, when the
executor does not perform the action even when a prede-
termined time has elapsed after the notification information
is notified, a notification target person is determined based
on previous response time of the executor, and the deter-
mined notification target person is notified again of the
notification information.

[0140] FIG. 12 is a diagram illustrating an example of a
configuration of an information notification device 1A
according to the second embodiment of the present disclo-
sure.

[0141] The information notification device 1A illustrated
in FIG. 12 includes a processor 11A, a memory 12A, and the
communication unit 13. In the second embodiment, the same
components as those in the first embodiment are denoted by
the same reference signs, and will not be described.

[0142] The processor 11 A implements the apparatus infor-
mation acquisition unit 101, the notification determination
unit 102, the action content determination unit 103, the
executor determination unit 104, the notification target per-
son determination unit 105, the notification information
generator 106, a notification unit 107A, an eclapsed time
measurement unit 108, a response level determination unit
109, a re-notification timing determination unit 110, and a
notification target person re-determination unit 111.
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[0143] The memory 12A implements the notification
necessity management table storage unit 121, the action
content management table storage unit 122, the executor
management table storage unit 123, the relationship infor-
mation storage unit 124, and a response time storage unit
125.

[0144] When an action is performed on an apparatus, the
communication unit 13 acquires execution completion infor-
mation indicating that the action is performed on the appa-
ratus. The communication unit 13 receives the execution
completion information transmitted by the apparatus. When
the action on the apparatus is performed, the apparatus
transmits the execution completion information to the infor-
mation notification device 1.

[0145] The elapsed time measurement unit 108 measures
an elapsed time from notification of the notification infor-
mation. When the notification information is notified, the
elapsed time measurement unit 108 starts measuring the
elapsed time. When the execution completion information
indicating that the action is performed on the apparatus is
acquired, the elapsed time measurement unit 108 ends the
measurement of the elapsed time. Then, the elapsed time
measurement unit 108 measures a response time from when
the notification information is notified until the executor
performs the action on the apparatus, and stores the response
time in the response time storage unit 125.

[0146] The response time storage unit 125 stores the
response time from when the notification information is
notified until the executor performs the action on the appa-
ratus.

[0147] The response level determination unit 109 deter-
mines a response level of the executor. The response level
determination unit 109 determines the response level of the
executor in accordance with the response time from when
the notification information is notified to the notification
target person until the executor performs the action on the
apparatus. As the response time is shorter, the response level
is higher, and as the response time is longer, the response
level is lower.

[0148] FIG. 13 is a diagram illustrating an example of a
response rule in which response time from notification to the
notification target person to time when the action is per-
formed is associated with a response level according to the
second embodiment.

[0149] As illustrated in FIG. 13, a response time within
one day has a response level “S” that is the highest, a
response time more than one day and within one week has
a response level “A” that is the second highest, a response
time more than one week and within one month has a
response level “B” that is the third highest, a response time
more than one month and within three months has a response
level “C” that is the fourth highest, and a response time more
than three months has a response level “F” that is the lowest.
[0150] The response level determination unit 109 deter-
mines the response level of the executor in accordance with
a previous latest response time of the executor. When the
executor is first determined, the response level determina-
tion unit 109 determines the lowest response level “F” as the
response level of the executor.

[0151] The response level determination unit 109 may also
determine an average value of multiple response levels
corresponding to respective multiple previous response
times of the executor as the response level of the executor.
For example, the response level “S” has four points, the
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response level “A” has three points, the response level “B”
has two points, the response level “C” has one point, and the
response level “F” has zero point. When the response levels
“B”, “A”, “B”, and “S” correspond to response times of
previous four times, the four response levels have an average
value of 2.75 of the points, and have a rounded average
value of 3 of the points. Thus, the response level of the
executor is determined to be “A”.

[0152] The re-notification timing determination unit 110
determines re-notification timing at which the notification
information is notified again. Examples of the re-notification
timing include a time point when one week elapsed from
first notification, a time point when one month elapsed from
the first notification, and a time point when three months
elapsed from the first notification. The re-notification timing
determination unit 110 determines the time point when one
week elapsed from the first notification as the re-notification
timing. Then, when the execution completion information is
not acquired even when one week elapsed from the first
notification, the re-notification timing determination unit
110 determines the time point when one month elapsed from
the first notification as the re-notification timing. Then, when
the execution completion information is not acquired even
when one month elapsed from the first notification, the
re-notification timing determination unit 110 determines the
time point when three months elapsed from the first notifi-
cation as the re-notification timing.

[0153] Although the re-notification timing in the second
embodiment is determined in advance, the present disclo-
sure is not particularly limited thereto. The re-notification
timing determination unit 110 may determine the re-notifi-
cation timing in accordance with a response level of a user
being the executor. For example, when the user being the
executor has the lowest response level “F”, the re-notifica-
tion timing determination unit 110 may determine a time
point when two days elapsed from the first notification as the
re-notification timing. As described above, the re-notifica-
tion timing determination unit 110 may shorten a period
from the first notification to second notification as the
response level of the executor becomes lower.

[0154] The notification target person re-determination unit
111 determines whether elapsed time measured by the
elapsed time measurement unit 108 has reached the re-
notification timing determined by the re-notification timing
determination unit 110.

[0155] When the execution completion information is not
acquired even when a predetermined time elapsed after the
notification information is notified, the notification target
person re-determination unit 111 re-determines the notifica-
tion target person in accordance with the previous response
time of the executor. At this time, when determining that the
elapsed time from the first notification of the notification
information has reached the re-notification timing, the noti-
fication target person re-determination unit 111 re-deter-
mines the notification target person in accordance with the
response level and the re-notification timing.

[0156] The notification unit 107 A notifies the notification
target person re-determined by the notification target person
re-determination unit 111 of the notification information
again. The notification unit 107 A transmits the notification
information generated by the notification information gen-
erator 106 to a mobile terminal held by the notification target
person re-determined by the notification target person re-
determination unit 111 via the communication unit 13.
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[0157] FIG. 14 is a diagram illustrating an example of a
notification method determined based on the response level
illustrated in FIG. 13.

[0158] As illustrated in FIG. 14, when the first user is the
executor and has the highest response level “S”, and the
re-notification timing is a time point when one week elapsed
from the first notification, the notification target person
re-determination unit 111 re-determines the third user same
as that in the first notification as the notification target
person. Then, the information notification device 1 notifies
the third user that the first user is to perform the action.
When the first user is the executor and has the highest
response level “S”, and the re-notification timing is a time
point when one month elapsed from the first notification, the
notification target person re-determination unit 111 re-deter-
mines the second user different from the third user deter-
mined in the first notification as the notification target
person. Then, the information notification device 1 notifies
the second user that the first user is to perform the action.
When the first user is the executor and has the highest
response level “S”, and the re-notification timing is a time
point when three months elapsed from the first notification,
the notification target person re-determination unit 111 re-
determines each of the second user and the third user as the
notification target person. Then, the information notification
device 1 notifies the second user and the third user that the
first user is to perform the action.

[0159] When the first user is the executor and has the
second highest response level “A”, and the re-notification
timing is a time point when one week elapsed from the first
notification, the notification target person re-determination
unit 111 re-determines the second user different from the
third user determined in the first notification as the notifi-
cation target person. Then, the information notification
device 1 notifies the second user that the first user is to
perform the action. When the first user is the executor and
has the second highest response level “A”, and the re-
notification timing is a time point when one month elapsed
from the first notification, the notification target person
re-determination unit 111 re-determines each of the second
user and the third user as the notification target person. Then,
the information notification device 1 notifies the second user
and the third user that the first user is to perform the action.
When the first user is the executor and has the second
highest response level “A”, and the re-notification timing is
a time point when three months elapsed from the first
notification, the notification target person re-determination
unit 111 re-determines each of the first user, the second user,
and the third user as the notification target person. Then, the
information notification device 1 notifies the first user, the
second user, and the third user that the first user is to perform
the action, and further causes the first user to input a date and
time for performing the action.

[0160] Subsequently, information notification processing
with the information notification device 1A according to the
second embodiment of the present disclosure will be
described.

[0161] FIG. 15 is a first flowchart for illustrating the
information notification processing with the information
notification device 1A according to the second embodiment
of the present disclosure, and FIG. 16 is a second flowchart
for illustrating the information notification processing with
the information notification device 1A according to the
second embodiment of the present disclosure.
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[0162] Processing in steps S11 to S17 illustrated in FIG.
15 is the same as the processing in steps S1 to S7 illustrated
in FIG. 9, and thus will not be described.

[0163] In subsequent step S18, the elapsed time measure-
ment unit 108 starts measuring elapsed time after the noti-
fication information is transmitted to the mobile terminal.
[0164] In subsequent step S19, the response level deter-
mination unit 109 determines a response level of the execu-
tor in accordance with previous response time of the execu-
tor stored in the response time storage unit 125.

[0165] In subsequent step S20, the re-notification timing
determination unit 110 determines re-notification timing at
which the notification information is notified again. At this
time, the re-notification timing determination unit 110 deter-
mines a time point when one week elapsed from the first
notification as the re-notification timing.

[0166] In subsequent step S21, the notification target per-
son re-determination unit 111 determines whether elapsed
time measured by the elapsed time measurement unit 108
has reached the re-notification timing determined by the
re-notification timing determination unit 110.

[0167] Here, when it is determined that the elapsed time
has reached the re-notification timing (YES in step S21), the
notification target person re-determination unit 111 re-deter-
mines the notification target person in accordance with the
response level and the re-notification timing.

[0168] In subsequent step S23, the notification informa-
tion generator 106 generates notification information indi-
cating that the executor is to perform the action.

[0169] In subsequent step S24, the notification unit 107A
retransmits the notification information generated by the
notification information generator 106 to a mobile terminal
held by the notification target person re-determined by the
notification target person re-determination unit 111 via the
communication unit 13. After that, the processing returns to
step S20, and the re-notification timing determination unit
110 determines the re-notification timing having a longer
period than that for the previous notification. At this time,
the re-notification timing determination unit 110 determines
a time point when one month elapsed from the first notifi-
cation as the re-notification timing.

[0170] In contrast, when it is determined that the elapsed
time has not reached the re-notification timing (NO in step
S21), the elapsed time measurement unit 108 determines
whether the communication unit 13 receives execution
completion information indicating that the executor per-
forms the action on the apparatus, in step S25. Here, when
it is determined that the execution completion information
has not been received (NO in step S25), the processing
returns to step S21.

[0171] In contrast, when it is determined that the execu-
tion completion information has been received (YES in step
S25), the elapsed time measurement unit 108 ends the
measurement of the elapsed time after the notification infor-
mation is transmitted to the mobile terminal, in step S26.
[0172] In subsequent step S27, the elapsed time measure-
ment unit 108 stores a response time from when the notifi-
cation information is notified until the executor performs the
action on the apparatus in the response time storage unit 125.
[0173] As described above, when the response time from
when the notification information is notified until the execu-
tor performs the action on the apparatus 2 is measured, and
the execution completion information is not acquired even
when the predetermined time elapsed after the notification
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information is notified, the notification target person is
re-determined in accordance with the previous response time
of the executor. For example, when the previous response
time is shorter than the predetermined time, the user who is
notified of the notification information first is re-determined
as the notification target person, and when the previous
response time is equal to or longer than the predetermined
time, a user different from the user who is notified of the
notification information first is redetermined as the notifi-
cation target person. This configuration enables the user,
different from the user who is notified of the notification
information first, to prompt the executor, whose previous
response time is relatively long, to perform the action on the
apparatus 2.
[0174] In each of the above embodiments, each compo-
nent may be configured by dedicated hardware, or may be
implemented by executing a software program suitable for
each component. Each component may be implemented by
a program execution unit such as a CPU or a processor
reading and executing a software program recorded on a
recording medium such as a hard disk or a semiconductor
memory. Alternatively, the program may be executed by
another independent computer system by recording and
transferring the program on a recording medium or trans-
ferring the program via a network.
[0175] Some or all of the functions of the devices accord-
ing to the embodiments of the present disclosure are imple-
mented as large scale integration (LSI), which is typically an
integrated circuit. These may be individually integrated into
one chip, or may be integrated into one chip including some
or all of the functions. The integrated circuit is not limited
to the LSI, and may be implemented by a dedicated circuit
or a general purpose processor. Available examples include
a field programmable gate array (FPGA) that can be pro-
grammed after manufacturing of LSI, and a reconfigurable
processor in which connections and settings of circuit cells
inside LSI can be reconfigured.
[0176] Some or all of the functions of the devices accord-
ing to the embodiments of the present disclosure may be
implemented by executing a program with a processor such
as a CPU.
[0177] The numbers used above are merely examples for
specifically describing the present disclosure, and the pres-
ent disclosure is not limited to the illustrated numbers.
[0178] The order in which each step illustrated in the
above flowchart is performed is for specifically describing
the present disclosure, and may be an order other than the
above order as long as a similar effect can be obtained. Some
of the above steps may be performed simultaneously (con-
currently) with another step.
[0179] The technique according to the present disclosure
enables an executor to reliably perform an action on an
apparatus, and thus is useful as a technique for determining
a user to be notified of information from among multiple
users and notifying the determined user of the information.
1. An information notification method comprising, by a
computer:
acquiring apparatus information on an apparatus;
determining an action for the apparatus based on the
apparatus information;
determining an executor who is to perform the determined
action from among multiple users;
determining a notification target person to be notified that
the executor is to perform the action with reference to



US 2024/0161594 Al

relationship information indicating a relationship
among the multiple users; and
notifying the determined notification target person of
notification information indicating that the executor is
to perform the action.
2. The information notification method according to claim
1, wherein
the notification target person is a user different from the
executor, and
the notification information includes information prompt-
ing the notification target person to notify the executor
that the executor is to perform the action.
3. The information notification method according to claim
1, wherein the notification target person is the same user as
the executor.
4. The information notification method according to claim
1, wherein
the relationship information includes table information in
which each of the multiple users is associated with a
priority for corresponding one of the multiple users,
and
in determining the notification target person, a user having
a highest priority and being associated with the execu-
tor is determined as the notification target person with
reference to the relationship information.
5. The information notification method according to claim
4, wherein
in determining the notification target person, when a user
having a highest priority and being associated with the
executor belongs to a layer group to which the executor
belongs, with reference to layer information indicating
that each of the multiple users belongs to which one of
multiple hierarchical layer groups and the relationship
information, the user having the highest priority and the
executor are each determined as the notification target
person, and
when the user having the highest priority associated with
the executor belongs to a layer group to which the
executor does not belong, only the user having the
highest priority is determined as the notification target
person.

6. The information notification method according to claim
1, further comprising:
acquiring execution completion information indicating
that the action is performed on the apparatus when the
action is performed on the apparatus;

determining each of the multiple users or a user other than
the user who is notified of the notification information
first among the multiple users as the notification target
person, when the execution completion information is
not acquired even when a predetermined time elapsed
after the notification information is notified; and

notifying the determined notification target person of the
notification information again.

7. The information notification method according to claim
6, further comprising restricting use of the apparatus when
the execution completion information is not acquired even
when a predetermined time elapsed after the notification
information is notified again.

8. The information notification method according to claim
1, further comprising:
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measuring a response time from when the notification
information is notified until the executor performs the
action on the apparatus to store the response time in a
memory;

acquiring execution completion information indicating

that the action is performed on the apparatus when the
action is performed on the apparatus;

re-determining the notification target person in accor-

dance with previous response time of the executor
when the execution completion information is not
acquired even when a predetermined time elapsed after
the notification information is notified; and

notifying the notification information again to the re-

determined notification target person.

9. The information notification method according to claim
1, wherein the apparatus information includes information
on an error that has occurred in the apparatus, information
on maintenance of the apparatus, or information indicating
a predetermined function of the apparatus, selected by a
user.

10. The information notification method according to
claim 1, wherein in notifying the notification information,
the notification information is transmitted to a terminal held
by the notification target person.

11. The information notification method according to
claim 1, wherein in notifying the notification information,
the notification information is transmitted to an apparatus
that is used most frequently by the notification target person
with reference to use history information indicating use
history of multiple apparatuses of the respective multiple
users.

12. The information notification method according to
claim 1, wherein in notifying the notification information,
when the executor is the notification target person, a time
period in which the notification target person uses the
apparatus on which the action is performed is identified with
reference to the use history information indicating use
history of multiple apparatuses of the respective multiple
users, and the notification information is transmitted to an
apparatus to be used by the notification target person by a
predetermined time before the identified time period.

13. The information notification method according to
claim 1, wherein in notifying the notification information, a
series of actions in which the notification target person uses
the respective multiple apparatuses is grouped and arranged
in time series with reference to the use history information
indicating use history of the multiple apparatuses of the
respective multiple users, a group is identified in which the
notification target person uses the apparatus on which the
action is to be performed, and the notification information is
transmitted to an apparatus used in a last action of a group
immediately before the identified group, an apparatus used
in a first action of the identified group, or an apparatus used
in a last action of the identified group.

14. An information notification device comprising:

an acquisition unit configured to acquire apparatus infor-
mation on an apparatus;

an action determination unit configured to determine an
action for the apparatus based on the apparatus infor-
mation;

an executor determination unit configured to determine an
executor who is to perform the determined action from
among multiple users;
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a notification target person determination unit configured
to determine a notification target person to be notified
that the executor is to perform the action with reference
to relationship information indicating a relationship
among the multiple users; and

a notification unit configured to notify the determined
notification target person of notification information
indicating that the executor is to perform the action.

15. A non-transitory computer readable recording medium

storing an information notification program that causes a
computer to perform functions of:

acquiring apparatus information on an apparatus;

determining an action for the apparatus based on the
apparatus information;

determining an executor who is to perform the determined
action from among multiple users;

determining a notification target person to be notified that
the executor is to perform the action with reference to
relationship information indicating a relationship
among the multiple users; and

notifying the determined notification target person of
notification information indicating that the executor is
to perform the action.
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