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Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to techniques for
controlling, in a coordinated manner, multiple home elec-
tronics interconnected via a network. In particular, the
present disclosure is related to a technique that avoids
a conflict of control when different control operations are
configured to operate on the same device at the same
timing.

2. Description of the Related Art

[0002] Japanese Unexamined Patent Application Pub-
lication No. 2004-56466 discloses a system including a
server and a device that is installed at home and com-
municates with the server via a communication network,
such as the Internet.
[0003] In such a system, the server and a home gate-
way set a control rule in accordance with the statuses of
home electronics and weather forecast services such
that the multiple home electronics operate in coordination
with the weather forecast service. The system thus caus-
es the home electronics and the services to operate in a
coordinated fashion. However, if different control opera-
tions are performed on the same device at the same tim-
ing, a conflict of control may occur.
[0004] To solve this problem, the technique disclosed
in Japanese Unexamined Patent Application Publication
No. 2004-56466 avoids the conflict of control by making
a rule in advance. Such a rule includes placing a higher
priority on a newly set control operation, or placing a high-
er priority on a control operation having a specified time
period.
[0005] Japanese Unexamined Patent Application Pub-
lication No. 2004-248043 discloses a technique that se-
lects an appropriate control program from among control
programs corresponding to various control conditions in
advance when control conditions of home electronics
serving as control targets include two or more commands
having mutually inconsistent contents.
[0006] There is still room for improvements in order to
avoid the conflict of control on the same device.
[0007] "Policy conflicts in home automation", by Ma-
ternaghan, et al, Computer Networks, Vol. 57, No. 12;
April 22, 2013, pages 2429 - 2441 introduces home au-
tomation and the desirability of end-user programming
for a home system. Policy-based approaches to home
management are discussed, along with relevant work on
features and policies for the home. It is argued that end
users should be able to define how the home system
reacts to changing circumstances. Policies are employed
as user-defined rules for how this should happen. The
architecture of the Homer home automation system is
briefly overviewed. The Homer policy system and the Ho-

meric policy language it supports are explained. A tech-
nique is described for offline conflict analysis among pol-
icies (the analogue of the feature interaction problem). A
substantial worked example shows how conflict detec-
tion is performed on a range of sample home policies.

SUMMARY

[0008] In one general aspect, the techniques disclosed
here feature a control method performed by a processor.
The control method includes, on condition that an oper-
ational status of at least one of two or more devices in-
terconnected to the processor via a network has changed
during a predetermined time band, managing two or more
of first settings to control another device, receiving a sec-
ond setting to control a second device on condition that
an operational status of a first device has changed during
a first time band, determining in accordance with the first
settings and the second setting whether conflicting con-
trol operations are to be performed on one of the two or
more devices during the first time band, extracting a pair
of third settings, from at least the first settings out of the
first settings and the second setting, which becomes a
cause of the conflicting control operations if the conflict-
ing control operations are determined to be performed,
and transmitting a notification to segment a time band of
control at the pair of third settings such that control op-
erations at the pair of third settings are not concurrently
performed during the first time band.
[0009] In accordance with the disclosure, the conflict
of control is more appropriately avoided by focusing on
a time band set as an operating condition in each of mul-
tiple coordinated control operations.
[0010] It should be noted that general or specific em-
bodiments may be implemented as a system, a method,
an integrated circuit, a computer program, a storage me-
dium, or any selective combination thereof.
[0011] Additional benefits and advantages of the dis-
closed embodiments will become apparent from the
specification and drawings. The benefits and/or advan-
tages may be individually obtained by the various em-
bodiments and features of the specification and draw-
ings, which need not all be provided in order to obtain
one or more of such benefits and/or advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Fig. 1 is a block diagram generally illustrating an ex-
ample of a device coordinated setting control system
of a first embodiment;
Fig. 2 illustrates a configuration example of an infor-
mation terminal of the first embodiment;
Fig. 3 illustrates a configuration example of a server
of the first embodiment;
Fig. 4A is a flowchart illustrating an operation exam-
ple of the device coordinated setting control system
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of Fig. 1 when a new coordinated control setting is
input;
Fig. 4B is a flowchart illustrating an operation exam-
ple of the device coordinated setting control system
of Fig. 1 when the new coordinated control setting
is input;
Fig. 5 illustrates an example of a display screen dis-
played on a display when a time band is set;
Fig. 6 illustrates an example of a coordinated control
setting table of the first embodiment;
Fig. 7 illustrates the coordinated control setting table
of Fig. 6 in the form of a tree structure;
Fig. 8 illustrates an example of a display screen that
displays a notification to prompt a user to segment
a time band;
Fig. 9 illustrates another example of the display
screen that prompts the user to segment the time
band;
Fig. 10 illustrates an example of log information to
be stored on a database (DB); and
Fig. 11 is a flowchart illustrating an example of a
process to avoid a conflict of control in a second em-
bodiment.

DETAILED DESCRIPTION

Underlying Knowledge Forming Basis of the Present Dis-
closure

[0013] The related art technique disclosed in Japanese
Unexamined Patent Application Publication No.
2004-56466 avoids the conflict of control by placing a
higher priority on a newly set control operation or on a
control operation having a specified time period. Howev-
er, a user may desire a control operation that is not the
newly set control operation, or a control operation having
no specified time period. In such a case, control satisfying
the user’s request may not be implemented.
[0014] A setting may be established such that if a given
condition is satisfied on a target device that is a control
target among home electronics, the target device is set
to be powered on, and such that if a condition different
from the given condition is satisfied, the target device is
set to be powered off. If the two conditions are satisfied
at the same timing, mutually inconsistent control com-
mands of power-on and power-off are provided to the
same target device, and a conflict of control happens.
[0015] If the setting is applied to the technique dis-
closed in Japanese Unexamined Patent Application Pub-
lication No. 2004-56466, the control operation for power-
off that is newly set has a priority. If the control operation
desired by the user is the power-on, the control operation
against the user’s intention is performed.
[0016] In accordance with the technique disclosed in
Japanese Unexamined Patent Application Publication
No. 2004-248043, the priority order of the conditions
needs to be set in advance if there is a device that needs
to operate in a predetermined control operation. For this

reason, each time a control setting added, resetting the
entire priority order may be performed, and may be time-
consuming.
[0017] As described above, the related art technique
that avoids the conflict of control on the same device
does not necessarily meet the user’s intention because
the related art technique sets a fixed-priority on one of
the control operations. To set the fixed-priority, a large
number of settings need to be set to avoid a variety of
conflict patterns. This results in an increase in a process
workload of a control apparatus that performs conflict
avoidance, and imposes a burden on the user who newly
registers a setting or updates the setting.
[0018] The disclosure has been developed in view of
the problem, and is intended to provide a technique that
easily avoids the conflict of control on the same device
in response to the user’s intention.
[0019] According to an aspect of the disclosure, there
is provided a control method performed by a control ap-
paratus that controls two or more devices interconnected
via a network. The control method includes
on condition that an operational status of at least one of
two or more devices interconnected to the control appa-
ratus via a network has changed during a predetermined
time band, managing two or more of first settings to con-
trol another device,
receiving a second setting to control a second device on
condition that an operational status of a first device has
changed during a first time band,
determining in accordance with the first settings and the
second setting whether conflicting control operations are
to be performed on one of the two or more devices during
the first time band,
extracting a pair of third settings, from at least the first
settings out of the first settings and the second setting,
which becomes a cause of the conflicting control opera-
tions if the conflicting control operations are determined
to be performed, and
transmitting a notification to segment a time band of con-
trol at the pair of third settings such that control operations
at the pair of third settings are not concurrently performed
during the first time band.
[0020] In accordance with the aspect, a determination
is made to determine whether the conflicting control op-
erations are to be performed on the one of the two or
more devices connected to the network during the first
time band if the second setting to control the second de-
vice is received on condition that the operational status
of the first device has changed during the first time band.
If the conflicting control operations are determined to be
performed on the one of the devices, the pair of third
settings which becomes a cause of the conflicting control
operations is extracted from at least the first settings out
of the first settings and the second setting. The notifica-
tion to segment the time band of control at the pair of
third settings is transmitted such that control operations
at the pair of third settings are not concurrently performed
during the first time band. The user who has received the

3 4 



EP 3 104 553 B1

4

5

10

15

20

25

30

35

40

45

50

55

notification segments the time band of control as the third
setting such that the time band of control at the third set-
ting does not overlap the first time band.
[0021] When a new setting is added to control another
device on condition that the operational status of a given
device has changed during a given time band, multiple
existing settings are executed in a coordinated fashion.
Even if the execution of the conflicting control operations
is attempted on a particular device as a result, the con-
flicting control operations are avoided.
[0022] The second setting is set on a terminal, includ-
ing a display and interconnected to the control apparatus
via the network, and
the notification includes an indication displayed on the
display and indicating an occurrence of the conflicting
control operations.
[0023] Even if the user who sets a new second setting
using the terminal is involved in the conflicting control
operations, the terminal may notify the user of the occur-
rence of the conflicting control operations.
[0024] The notification displayed on the display may
include information concerning a device that is under the
conflicting control operations.
[0025] The user who is going to set a new setting may
be notified of the device that is under the conflicting con-
trol operations as a result of the newly added setting.
[0026] The notification displayed on the display may
include a message to receive an input as to whether con-
tents of control at the pair of third settings is to be modified
in order to avoid the conflicting control operations.
[0027] In order to avoid the conflicting control opera-
tions in accordance with this aspect, the notification dis-
played on the display includes the message to receive
the input as to whether contents of the control at the pair
of third settings is to be modified. In this way, the user
who is going to set the second setting is notified that the
conflicting control operations are avoidable by updating
the contents of the control at the third setting.
[0028] The control method may further include display-
ing on the display a time band candidate of control at the
pair of third settings to be segmented if the input to modify
the contents of the control at the pair of third settings is
received.
[0029] Since the time band candidate of control at the
pair of third settings to be segmented is displayed on the
display in accordance with this aspect, the user may eas-
ily set the setting to avoid the conflicting control opera-
tions.
[0030] The control method may further include display-
ing on the display a slide bar to segment the time band
of control at the pair of third settings if the input to modify
the contents of control at the pair of third settings is re-
ceived.
[0031] In this way, the user may easily perform an in-
tuitive operation to set the setting to avoid the conflicting
control operations that may be caused by newly adding
a setting.
[0032] A determination as to whether the conflicting

control operations are to be performed or not is made in
a simulation that traces the control at the first settings
and the second setting.
[0033] Since the simulation that traces the control at
the first settings and the second setting is performed to
determine whether the conflicting control operations are
performed or not, a precise determination results.
[0034] According to another aspect of the disclosure,
there is provided a control method performed by a control
apparatus that controls two or more devices connected
via a network. The control method includes
on condition that an operational status of at least one of
the two or more devices interconnected to the processor
via a network has changed during a predetermined time
band, managing two or more of first settings to control
another device,
receiving a second setting to control a second device on
condition that an operational status of a first device has
changed during a first time band,
determining in accordance with the first settings and the
second setting whether conflicting control operations are
to be performed on one of the two or more devices during
the first time band, and
extracting a pair of third settings, from at least the first
settings out of the first settings and the second setting,
which becomes a cause of the conflicting control opera-
tions if the conflicting control operations are determined
to be performed, and avoiding the conflicting control op-
erations by adding an operational status of a predeter-
mined device from among the two or more devices to
one control condition of the pair of third settings.
[0035] Since the operational status of the predeter-
mined device is added to the condition of the control con-
dition of the one of pair of third settings in this aspect,
the occurrence of the conflicting control operations is
controlled.
[0036] The control method may further include
managing log information related to a log of operational
statuses of the two or more devices,
extracting as one of the pair of third settings a fourth
setting that is one of the first settings changing in coor-
dination with the second setting, and, in response to the
log information, determining a correlative device having
a higher frequency of occurrence that a control operation
to set a first operational status is performed within a pre-
determined period of time prior to or subsequent to a start
of a control operation at the extracted fourth setting, and
that a control operation to set a second operational status
different from the first operational status is performed
within a predetermined period of time prior to or subse-
quent to an end of the control operation at the fourth
setting, and
adding, to the condition of control at the fourth setting,
information that the correlative device is in the second
operational status.
[0037] In accordance with this aspect, the fourth setting
that is one of the first settings changing in coordination
with the second setting is extracted. The correlative de-
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vice is determined from the log information. The correl-
ative device has a higher frequency of occurrence that
the control operation to set the first operational status is
performed within the predetermined period of time prior
to or subsequent to the start of the control operation at
the fourth setting, and that the control operation to set
the second operational status is performed within the pre-
determined period of time prior to or subsequent to the
end of the control operation at the fourth setting. The
information that the correlative device is in the second
operational status is added to the condition of control at
the fourth setting to correct the fourth setting.
[0038] There is a low possibility that the correlative de-
vice is in the second operational status at the start of the
control at the fourth setting prior to the correction. If the
condition that the correlative device is in the second op-
erational status is added as a condition for the fourth
setting prior to the correction, the execution of the fourth
setting in coordination with the second setting is avoided.
As a result, the conflicting control operations are avoided.
[0039] Each of the embodiments described below rep-
resents a specific example of the disclosure. Numerical
values, shapes, elements, steps and the order of the
steps in the embodiments are described for exemplary
purposes only, and are not intended to limit the disclo-
sure. Elements not described in independent claims in-
dicative of a generic concept, from among the elements
of the embodiments, may be any elements. Contents of
the embodiments may be combined in use.

First Embodiment

[0040] A general configuration of a device coordinated
control system 100 of a first embodiment is described
below.

1.1 General configuration of device coordinated control 
system

[0041] Fig. 1 illustrates the general configuration of the
device coordinated control system 100 to which a control
apparatus of the first embodiment is applied,
[0042] The device coordinated control system 100 of
Fig. 1 includes multiple control target devices 300, control
apparatuses (a wireless LAN access point (WLAN_AP)
33, a home gateway (GW) 34, a home energy manage-
ment system (HEMS) 35, and a home controller 36), and
a server 4. The control apparatuses control the control
target devices 300 and at least one information terminal
1 that sets control settings on at least one of the control
target devices 300 via a network 5. These devices are
mutually interconnected to each other via the network 5.
[0043] The information terminal 1 is a portable device
including a display with a touchpanel function. The infor-
mation terminal 1 may be a smart phone or a tablet. The
information terminal 1 is not limited to these devices. The
information terminal 1 may be any type of device as long
as the device includes a display with a touchpanel func-

tion and is connectable to the control target devices 300
in a home 3 and the server 4 via the network 5. The
following discussion is based on the premise that the
information terminal 1 is a smart phone.
[0044] Multiple devices are installed in the home 3 il-
lustrated in Fig. 1, and, for example, include an optical
line termination apparatus 31, router 32, WLAN_AP 33,
home gateway (HGW) 34, HEMS 35, home controller 36,
and multiple control target devices 300. These devices
are included in the device coordinated control system
100. The control apparatus related to the first embodi-
ment is implemented in the server 4. Alternatively, the
control apparatus may be implemented in the router 32,
the HGW 34, the HEMS 35, or the home controller 36.
[0045] The home controller 36 has a function of a re-
mote controller that makes a process request to the con-
trol target device 300.
[0046] The control target devices 300 are home elec-
tronics including a television 301. Blu-ray disc (BD) (reg-
istered trademark) recorder 302, an air cleaner 303, an
entrance door 304, a light 305, an aroma diffuser 306,
an air-conditioner 307, and a water heater 308. The con-
trol target devices 300 may further include a refrigerator,
and a washing machine.
[0047] The control target device 300 may be network-
connected to the server 4 via the HGW 34. In response
to a process request from the HGW 34, the control target
device 300 performs a predetermined process and noti-
fies the HGW 34 of process results. The processes per-
formed in response to the process request may include
not only a process related to the operation of each control
target device 300, such as changing a setting for power-
on or power-off of each control target device 300, but
also transmitting an email, and posting anything on the
social network service (SNS).
[0048] The HGW 34 notifies the control target device
300 in the home 3 of a process request from the server
4 while notifying the server 4 of information acquired from
the control target device 300 and the process results.
[0049] The network 5 may be a local-area network, a
wide-area network, such as the Internet, or a combination
thereof. In the discussion of the first embodiment, the
network 5 is the Internet.
[0050] The server 4 receives a coordinated control set-
ting from the information terminal 1 via the network 5. On
condition that the operational status of at least one of two
or more devices has changed during a predetermined
time band, the coordinated control setting controls an-
other device. For example, if the entrance door 304 is
opened, the light 305 is turned on as long as the time is
between 18:00 through 24:00. Such a setting is the co-
ordinated control setting.
[0051] On a per home 3 basis, the server 4 manages
a coordinated control setting table 61 (see Fig. 6) having
two or more coordinated control settings registered there-
in. Upon receiving a new coordinated control setting from
the information terminal 1, the server 4 simulates the trac-
ing to the coordinated control setting table 61 in order to
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determine whether conflicting control operations are per-
formed on a control target device 300. The conflicting
control operations are contradictory to each other. For
example, an on control operation and an off control op-
eration are provided to a given control target device 300
at the same time.
[0052] Upon determining that the conflict of control is
going to occur, the server 4 extracts from the coordinated
control setting table 61 a pair of coordinated control set-
tings that may cause the conflict of control. The server 4
transmits to the information terminal 1 a notification that
a time band specified by the pair of coordinated settings
is to be segmented such that the extracted pair of coor-
dinated settings is not performed in an overlap fashion
during a time band specified by a new coordinated control
setting.
[0053] The server 4 enquires the HGW 34 about infor-
mation needed to control the control target device 300.
If the condition is satisfied, the server 4 notifies the control
target device 300 of a process request via the HGW 34.
[0054] The optical line termination apparatus 31 con-
nects the router 32 to the network 5. The router 32 relays
communications between the optical line termination ap-
paratus 31 and the WLAN_AP 33, the HGW 34, the
HEMS 35, and the home controller 36.
[0055] The WLAN_AP 33 relays communications be-
tween the control target device 300 supporting the wire-
less LAN (the television 301 in Fig. 1) and the router 32.
The HGW 34 relays communications between the router
32 and the control target devices 300 (the air cleaner
303, the entrance door 304, the light 305, and the aroma
diffuser 306 in Fig. 1) supporting the HGW 34. The HEMS
35 relays communications between the router 32 and the
control target devices 300 (the air-conditioner 307 and
the water heater 308 in Fig. 1) supporting the HEMS 35.

1.2 Configuration of information terminal

[0056] Fig. 2 is a block diagram illustrating the config-
uration of the information terminal 1 in the first embodi-
ment. The information terminal 1 has a function for re-
questing the server 4 to set the coordinated control set-
ting.
[0057] The information terminal 1 is described in detail.
Referring to Fig. 2, the information terminal 1 includes a
display 11, an acquisition unit 12, and a controller 13.
The acquisition unit 12 includes a central processing unit
(CPU), and a communication device to connect the in-
formation terminal 1 to the network 5. The controller 13
is a computer including a CPU, a read-only memory
(ROM), a random-access memory (RAM), and the like.
[0058] The display 11 includes a touch display, and
displays a display screen including a user interface that
receives at least a touch input. Under the control of the
controller 13, the display 11 displays the display screen.
More specifically, the display 11 displays the display
screen, including an operation menu configured to re-
ceive the coordinated control setting, in a display form

determined by the controller 13.
[0059] The acquisition unit 12 acquires via the network
5 a control index that determines the display form of the
display screen displayed on the display 11 in the infor-
mation terminal 1.
[0060] The control index is any combination of pieces
of information including a location of the control target
device 300, information that controls the control target
device 300, an attribute of the control target device 300,
a status of the control target device 300, and a functional
attribute of the control target device 300.
[0061] The controller 13 causes the display 11 to dis-
play, on the display screen thereof, information needed
for the coordinated control setting together with the con-
trol target device 300 serving as a control target and a
service candidate. The controller 13 displays at least one
selection menu on the display screen on the display 11
in accordance with the display form determined in ac-
cordance with the control index acquired by the acquisi-
tion unit 12.
[0062] To cause a user to input the coordinated control
setting, the controller 13 may display on the display
screen the user interface that links control target devices
300 serving as coordination targets from among the con-
trol target devices 300.
[0063] In this case, the controller 13 may simply display
on the display screen the user interface which links icons
respectively representing multiple control target devices
300 using arrow marks.
[0064] The controller 13 may cause the display 11 to
display a selection menu that allows multiple control tar-
get devices 300 to be coordinated in response to a given
trigger.
[0065] If the coordinated control setting with the on
control operation conflicting with the off control operation
is input to the same device at the same timing, the con-
troller 13 may cause the display 11 to display the display
screen that prompts the time band set as the condition
for the coordinated control setting to be segmented.

1.3 Configuration of server

[0066] Fig. 3 illustrates the configuration example of
the server 4 of the first embodiment.
[0067] The server 4 includes a database (DB) 41, a
conflict determination unit 42, a conflict setting avoidance
unit 43, an updating unit 44, and a notification unit 45.
[0068] The conflict determination unit 42 is an example
of a determiner, the updating unit 44 is an example of a
manager and a receiver, and the conflict setting avoid-
ance unit 43 is an example of an extracter. The conflict
determination unit 42 and the conflict setting avoidance
unit 43 may be implemented when a CPU executes a
program. The DB 41 may include a non-volatile storage
device. The updating unit 44 and the notification unit 45
may include a CPU and a communication device that
connects a computer to the network 5, and may be im-
plemented when a CPU executes a program.
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[0069] When the updating unit 44 receives a new co-
ordinated control setting from the information terminal 1,
the conflict determination unit 42 simulates the tracing to
the coordinated control setting table 61 stored on the DB
41 and then determines whether a conflict of control oc-
curs on a control target device 300 from among the con-
trol target devices 300 connected to the network 5.
[0070] If the conflict determination unit 42 determines
that a conflict of control occurs, the conflict setting avoid-
ance unit 43 extracts from the coordinated control setting
table 61 a pair of coordinated control settings that be-
comes a cause of the conflict of control.
[0071] Upon receiving a new coordinated control set-
ting from the information terminal 1, the updating unit 44
registers the received coordinated control setting on the
coordinated control setting table 61 (see Fig. 6) stored
on the DB 41.
[0072] The updating unit 44 acquires the current oper-
ational statuses of the control target devices 300 from
the WLAN_AP 33, the HGW 34, and the HEMS 35 which
monitor changes in the statuses of the control target de-
vices 300, and updates current status information of the
control target devices 300 stored on the DB 41.
[0073] The notification unit 45 transmits to the informa-
tion terminal 1 a notification that the time band of the pair
of coordinated control settings is to be segmented such
that the pair of coordinated control settings extracted by
the conflict setting avoidance unit 43 does not overlap in
time band specified by the newly added coordinated con-
trol setting as a condition.
[0074] Fig. 4A and Fig. 4B are flowcharts illustrating a
routine of the device coordinated control system 100 of
Fig. 1 performed when a new coordinated control setting
is input.
[0075] The information terminal 1 starts up the coordi-
nated control setting function in response to an operation
from the user (S1). An application to execute the coordi-
nated control setting function is installed in advance on
the information terminal 1. When the user inputs an op-
eration to execute the application, the operation in S1 is
performed.
[0076] The notification unit 45 in the server 4 causes
the display 11 in the information terminal 1 to display a
trigger candidate serving as a startup condition of the
coordinated control setting (S2). The trigger candidates
include the control target device 300, sensors, or service
candidates. The acquisition unit 12 in the information ter-
minal 1 acquires the control index from the server 4, and
the controller 13 in the information terminal 1 causes the
display 11 to display the selection menu configured to
allow the user to select a trigger candidate in the display
form meeting the acquired control index.
[0077] The selection menu may have a layer structure.
The layer structure includes a first layer including an item
for selecting a control target device 300, a sensor, or a
service, a second layer including an item for selecting a
type, and a third layer for selecting a detailed setting. The
services provided to users may include a weather fore-

cast service, a stock price information service, and a se-
curity service.
[0078] If an item is selected from the selection menu
at the first layer, the controller 13 in the information ter-
minal 1 displays on the display 11 the selection menu at
the second layer responsive to the selected item. For
example, if a sensor is selected at the first layer, the se-
lection menu at the second layer displays an item "en-
trance door opening/closing" for selecting a door open-
ing/closing sensor of an entrance, and an item "garage
opening/closing" for selecting a garage opening/closing
sensor of a garage. The type selected at the second layer
includes a device and the installation location of the de-
vice.
[0079] If an item is selected from the selection menu
at the second layer, the controller 13 causes the display
11 to display the selection menu at the third layer respon-
sive to the selected item. For example, if the item "en-
trance door opening/closing" for selecting the door open-
ing/closing sensor of the entrance is selected at the sec-
ond layer, the selection menu at the third layer including
an item for "opening" for opening the entrance door and
an item for "closing" for closing the entrance door is dis-
played. If the user selects the item for "opening", the trig-
ger is finalized. Through this menu, the user enters "lo-
cation/device" and "value change point" listed under trig-
ger 63 of Fig. 6.
[0080] The updating unit 44 in the server 4 determines
whether the user has entered an operation to select a
trigger candidate on the information terminal 1 (S3). If
the operation to select a trigger candidate has not been
entered in S3 (no branch from S3), the updating unit 44
returns to S2 to wait for an operation. If the operation to
select a trigger candidate has been entered (yes branch
from S3), the updating unit 44 proceeds to S4. In the
selection menu having the layer structure described
above, the determination result in S3 is yes if the item
selection is complete at the third layer. The determination
result in S3 is no if the item selection is not complete at
the third layer.
[0081] The acquisition unit 12 in the information termi-
nal 1 acquires from the server 4 via the network 5 the
control index that determines the display form of the dis-
play screen, and the controller 13 in the information ter-
minal 1 causes the display 11 to display on the display
screen thereof a candidate of a control target device 300
operating in response to the trigger selected in S3 and a
candidate of control contents responsive to the candidate
of the control target device 300 (S4). The display screen
may include a selection menu having the layer structure
described above. Through the selection menu, the user
enters "location/device" and "value" listed under execu-
tion 64 of Fig. 6.
[0082] The server 4 determines whether the user has
entered an operation to select the control target device
300 and the contents of control to the control target device
300 from among the candidates displayed on the display
screen, using the information terminal 1 (S5). If the server
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4 is not unable to verify that the user has entered an
operation to select the control target device 300 and the
contents of control to the control target device 300 (no
branch from S5), the server 4 returns to S4, and waits
until the operation has been input.
[0083] The acquisition unit 12 in the information termi-
nal 1 acquires from the server 4 via the network 5 the
control index that determines the display form of the dis-
play screen, and causes the display 11 to display the
display screen on which a condition to control the control
target device 300 selected in S5 is input (S6). The con-
dition input here is a condition that restricts the time band
throughout which the trigger selected in S3 is generated.
[0084] "Opening the entrance door" may now be se-
lected as a trigger, "turning on the light" may be selected
as the control target device 300 and the contents of con-
trol, and a "night time band 18:00 through 24:00" may be
selected as a condition. Even if "the door is opened" dur-
ing a time band other than "night time band 18:00 through
24:00", the light is not turned on.
[0085] Fig. 5 illustrates an example of a display screen
51 displayed on the display 11 when the time band is set.
The display screen 51 displays five selection boxes 52
through 56, namely, morning (6:01 - 11:00), day (14:09
- 15:00), evening (15:01 - 18:00), night (18:01 - 24:00),
and before dawn (0:01 - 6:00). The user may select a
desired one from the five selection boxes 52 through 56.
From the standpoint of easy setting, the display screen
51 has a display form that allows the user to select one
time band from the five time bands into which one day is
segmented.
[0086] Turning to Fig. 4A, the updating unit 44 in the
server 4 verifies that the user has entered the condition
on the display screen displayed in S6 on the information
terminal 1 (S7). The updating unit 44 herein verifies that
one selection box has been selected from the selection
boxes 52 through 56 displayed on the display screen 51
on the information terminal 1. Optionally, the display
screen 51 may include a selection box for no condition
(not illustrated). If the updating unit 44 is not unable to
verify in S7 that the condition has been entered (no
branch from S7), the updating unit 44 returns to S6 and
waits until the condition has been entered.
[0087] The conflict determination unit 42 in the server
4 references the DB 41 for the coordinated control setting
table 61 having the coordinated control setting set in the
past, and determines whether a coordinated control set-
ting currently added causes a conflict of control on the
same control target device 300 at the same timing (S8).
[0088] The conflict determination is specifically de-
scribed with reference to an example of Fig. 6. Fig. 6
illustrates an example of the coordinated control setting
table 61 of the first embodiment. In the coordinated con-
trol setting table 61, a single coordinated control setting
is registered for a single record. The coordinated control
setting table 61 thus stores a setting 62, a trigger 63, an
execution 64, and a condition 65 in association with each
other. Referring to Fig. 6, coordinated control settings

No. 1 through No. 6 correspond to examples of first set-
tings, and No. 7 coordinated control setting corresponds
to an example of a second setting.
[0089] The setting 62 is an identifier of the coordinated
control setting. Referring to Fig. 6, the setting 62 lists a
numerical value that increases one by one in the order
of setting. The trigger 63 is a start condition of the coor-
dinated control setting, and includes a "location/device"
and a "value change point". The "location/device" indi-
cates a trigger device (the control target device 300, the
sensor or the service) serving as the starting condition
of the coordinated control setting, and the installation lo-
cation of the trigger device in the home 3.
[0090] The "value change point" indicates contents of
a change in the operational status of the trigger device
indicated by the "location/device". More specifically, a
change of the operational status of the trigger device in-
dicated by the "location/device" to contents of a change
indicated at the "value change point" serves as a trigger
to start the coordinated control setting.
[0091] The execution 64 lists contents of control that
are executed in response to the trigger 63, and includes
a "location/device" and a "value". The "location/device"
indicates the control target device 300 that is operated
in response to the trigger 63, and the installation location
of the control target device 300 in the home 3. The "value"
indicates the contents of control to the control target de-
vice 300 indicated by the "location/device".
[0092] The condition 65 indicates a condition that the
trigger 63 needs to satisfy to start the coordinated control
setting, and includes a "type" and a "value". The "type"
indicates the type of the condition 65, and is the "time
band" in the example of Fig. 6. The "value" indicates con-
tents of the "type", and is a numerical value indicating
the "time band" in the example of Fig. 6.
[0093] In the example of Fig. 6, coordinated control
setting No. 1 of "trigger: opening entrance door, execu-
tion: turning on hall light, and condition: night (18:00 -
24:00)" and coordinated control setting No. 2 of "trigger:
opening entrance door, execution: turning on air cleaners
in all rooms, and condition: none" are registered to per-
form coordinated control when the user comes home at
night.
[0094] Next, coordinated control setting No. 3 of "trig-
ger: turning off living room light, execution: turning on
staircase light, and condition: night (18:00 - 24:00)", co-
ordinated control setting No. 4 of "trigger: turning on stair-
case light, execution: turning on bedroom light, and con-
dition: night (18:00 - 24:00)", and coordinated control set-
ting No. 5 of "trigger: turning on bedroom light, execution:
turning on aroma diffuser in bedroom, and condition:
night (18:00 - 24:00)" are registered to perform coordi-
nated control when the user goes to bed at night.
[0095] Coordinated control setting No. 6 of "trigger:
turning on aroma diffuser in bedroom, execution: turning
off air cleaner in bedroom, and condition: none" is regis-
tered such that an aroma generated by the aroma diffuser
is not removed by the air cleaner.
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[0096] Under these settings, coordinated control set-
ting No. 7 of "trigger: turning on hall light, execution: turn-
ing on staircase light, and condition: night (18:00 - 24:00)"
may now be added to extend coordinated control during
sleep.
[0097] If the entrance door is opened during the night
(18:00 - 24:00), the trigger 63 and the condition 65 of
coordinated control settings No. 1 and No. 2 intended to
perform coordinated control when the user comes home
at night are satisfied. "Turning on hall light" and "turning
on air cleaners in all rooms" are thus executed. The trig-
ger 63 "turning on hall light" and the condition 65 "night
(18:00 - 24:00)" in coordinated control setting No. 7 are
thus satisfied, and "turning on staircase light" is executed.
The trigger 63 "turning on staircase light" and the condi-
tion 65 "night (18:00 - 24:00)" in coordinated control set-
ting No. 4 are satisfied, and "turning on bedroom light"
is executed.
[0098] In succession, control operations for coordinat-
ed control settings No. 5 and No. 6 are executed, and
"turning off bedroom air cleaner" is executed. On the oth-
er hand, coordinated control setting No. 2 causes the
bedroom air cleaner to be turned on. As a result, a power-
on operation and a power-off operation are concurrently
performed on the bedroom air conditioner.
[0099] As described above, the coordinated control
settings having different purposes are linked, causing a
conflict of control on the same device at the same timing.
[0100] Fig. 7 illustrates the coordinated control setting
table 61 of Fig. 6 in the form of a tree structure. Referring
to Fig. 7, a broken-line frame on the left-hand side of Fig.
7 illustrates the coordinated control setting when the user
comes home at night, and a broken-line frame on the
right-hand side of Fig. 7 illustrates the coordinated control
setting during sleep at night. As illustrated in Fig. 7, each
arrow labeled "No. plus numeral" indicates the corre-
sponding setting 62 in Fig. 6.
[0101] If coordinated control settings No. 1 through No.
6 are set in Fig. 7, the user may think "the user himself
may as well turn the light on in the staircase just in case",
and then adds coordinated control setting No. 7. More
specifically, a coordinated control setting to turn on the
staircase light in coordination with turning on the hall light
is newly added.
[0102] The execution of coordinated control setting No.
7 leads to executing coordinated control setting No. 4,
and the coordinated control setting to be performed when
the user comes home at night and the coordinated control
setting during sleep are coordinated. As a result, the co-
ordinated control settings No. 4 → No. 5 → No. 6 are
executed. An off control operation of the bedroom air
cleaner and an on operation of the bedroom air cleaner
as a result of executing coordinated control setting No.
2 occurs concurrently, leading a conflict of control.
[0103] The conflict determination unit 42 determines
whether a conflict of control occurs by simulating the trac-
ing to the coordinated control settings registered in the
coordinated control setting table 61. The simulation may

be a technique of producing a tree of Fig. 7. Alternatively,
the simulation may be a technique of repeating the tracing
to the coordinated control settings registered in the co-
ordinated control setting table 61 while successively
changing a first coordinated control setting to be per-
formed in order from coordinated control setting No. 1 to
coordinated control setting No. 7 from among the coor-
dinated control settings registered in the coordinated
control setting table 61.
[0104] Alternatively, the simulation may be a technique
of assigning logics IF, THEN, or THAT to each of the
coordinated control settings in the coordinated control
setting table 61.
[0105] Turning to Fig. 4B, if the conflict determination
unit 42 determines in S8 that a conflict of control occurs
(yes branch from S8), the conflict setting avoidance unit
43 extracts from the coordinated control setting table 61
a pair of coordinated control settings that may cause the
conflict of control (S9).
[0106] In this case, the cause of the conflict of control
is that the condition "night (18:00 - 24:00) of No.7" match-
es the condition "night (18:00 - 24:00) of No.1".
[0107] The time band may be segmented such that the
conditions of the two coordinated control settings are not
concurrently satisfied. Even if coordinated control setting
No. 1 is executed, causing the trigger 63 of coordinated
control setting No. 7 "turning on hall light", the condition
65 of coordinated control setting No. 7 is not satisfied.
"Turning on staircase light" is not performed. Referring
to Fig. 7, control operations of coordinated control set-
tings No. 4, No. 5, and No. 6 in coordination with the
execution of the control operation "turning on staircase
light" are not performed. As a result, the on control op-
eration and the off control operation are not concurrently
performed on the bedroom air cleaner.
[0108] The conflict setting avoidance unit 43 extracts
a pair of coordinated control settings that causes a con-
flict of control with a newly added coordinated control
setting that overlaps the pair in time period. In the exam-
ple of the tree of Fig. 7, coordinated control setting No.
1 is extracted from the coordinated control settings over-
lapping coordinated control setting No. 7 in time band in
accordance with a rule that a higher coordinated control
setting is to be extracted. This is an example only. Any
coordinated control setting may be extracted as long as
the coordinated control setting avoids the conflict of con-
trol. In this case, No. 1 and No. 7 correspond to a pair of
third settings.
[0109] In order to avoid the conflict of control on the
bedroom air cleaner as illustrated in Fig. 7, even if No. 7
is executed, no conflict of control occurs as long as one
of No. 3, No. 4, and No. 5 between No. 6 and No. 7 is
not executed. Coordinated control setting No. 7, and one
of coordinated control settings No. 3, No. 4, and No. 5
may be extracted as a pair of coordinated control settings
that causes a conflict of control.
[0110] In the above example, the conflict setting avoid-
ance unit 43 includes the newly added coordinated con-
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trol setting in the extracted pair of coordinated control
settings. Alternatively, the conflict setting avoidance unit
43 may extract a pair of coordinated control settings caus-
ing a conflict of control from the existing coordinated con-
trol settings.
[0111] For example, as illustrated in Fig. 7, the conflict
of control on the bedroom air cleaner is avoided by seg-
menting the time bands of coordinated control settings
No. 1 and No. 2. The conflict setting avoidance unit 43
may thus extract coordinated control settings No. 1 and
No. 2 as a pair of coordinated control settings causing
the conflict of control. In the example of Fig. 7, the conflict
of control on the bedroom air cleaner may be avoided by
segmenting the time bands of coordinated control setting
No. 1 and one of coordinated control settings No. 2, No.
3, No. 4, and No. 5. The conflict setting avoidance unit
43 extracts coordinated control setting No. 1 and one of
coordinated control settings No. 2, No. 3, No. 4, and No.
5 as the pair of coordinated control settings causing the
conflict of control.
[0112] Turning to Fig. 4B, the notification unit 45 trans-
mits to the information terminal 1 a notification that noti-
fies the user to segment the time band listed under the
"condition" in the coordinated control setting extracted in
S9 (S10). The controller 13 in the information terminal 1
causes the display 11 to display the display screen indi-
cating the notification transmitted in S10 (S11).
[0113] Fig. 8 illustrates display screens 71 and 72 that
display a notification to prompt a user to segment a time
band. Fig. 8(a) illustrates the display screen 71 that in-
cludes a display box 711 indicating contents of a coordi-
nated control setting causing a conflict of control and a
display box 712 indicating the control target device 300
that suffers from the conflict of control.
[0114] In this example, "turning on the bedroom clean-
er" triggers the conflict of control on the bedroom air
cleaner. The message in the display box 712 reads "Con-
tents of inconsistency Trigger: Concurrent control of on
and off of bedroom air cleaner in response entrance door
opening" and indicates the control target device 300 on
which the contents of trigger and the control operation
conflict. The message in the display box 711 reads "Set-
tings Trigger: Hall light Control: Staircase light Condition:
Night (18:00 - 24:00)". The contents of coordinated con-
trol setting No. 7 are displayed as a time band change
target.
[0115] The display screen 71 includes in a lower por-
tion thereof a button 713 labeled "Yes", and a button 714
labeled "Cancel setting".
[0116] To change the coordinated control setting, the
user chooses the button 713, and to discard a newly add-
ed coordinated control setting, the user chooses the but-
ton 714.
[0117] When an input resulting from choosing the but-
ton 713 is entered, the display 11 displays a display
screen 72 illustrated in Fig. 8(b). The display screen 72
includes candidate display boxes 721 through 723 indi-
cating multiple time band candidates to avoid a conflict

of control.
[0118] Fig. 8(a) illustrates a conflict of control that oc-
curs on the bedroom air cleaner during the night (18:00
- 24:00) in response to coordinated control setting No. 7.
Accordingly, Fig. 8(b) displays candidate display boxes
721 through 723 respectively indicating three time band
candidates "18:01 - 20:00", "20:01 - 22:00", and "22:01
- 24:00" in order to prompt the user to segment the night
time band (18:00-24:00).
[0119] The user segments the time band specified by
coordinated control setting No. 7 by choosing a desired
one of the candidate display boxes 721 through 723 on
the display screen 72.
[0120] The display screen prompting the user to seg-
ment the time band is not limited to the display screen
72 illustrated in Fig. 8(b). Fig. 9 illustrates a display screen
91 as another example to prompt the user to segment
the time band. The display screen 91 displays a slide bar
911 to segment the time band of coordinated control set-
ting No. 1, and a slide bar 912 to segment coordinated
control setting No. 7. Each of the slide bars 911 and 912
is labeled a gauge G. The left end of the gauge G indi-
cates the start time of the time band prior to the time band
segmentation, and the right end of the gauge G indicates
the end time of the time band prior to the time band seg-
mentation. Coordinated control settings No. 1 and No. 7
have the time band "18:00 - 24:00" prior to the time band
segmentation, the left end of the gauge G is labeled
"18:00" and the right end of the gauge G is labeled "24:00"
in each of the slide bars 911 and 912.
[0121] The user chooses one of the slide bars 911 and
912, and sets the start time of the segmented time band
by laterally sliding the left end of the selected slide bar,
and sets the end time of the segmented time band by
laterally sliding the right end of the selected slide bar. In
this case, the user has selected the slide bar 911, has
set the left end at 20:01, and the right end at 22:00.
[0122] In coordination with this user’s setting, the slide
bar 912 that has not been selected changes the display
form such that the time band of the slide bar 912 does
not overlap the time band set by the slide bar 911. In this
way, the user segments the time bands of coordinated
control settings No. 1 and No. 7 such that the time bands
do not overlap. In this example, the slide bar 912 operates
in coordination with the operation of the slide bar 911
such that the time band of No. 7 is segmented into "18:00
- 20:00" and "22:01 - 24:00".
[0123] Fig. 9 illustrates an example in which the user
segments the time band using the slide bar. Alternatively,
the user may segment the time band by directly entering
time bands.
[0124] Turning to Fig. 4B, if the user enters an opera-
tion to segment the time band (yes branch from S12),
the information terminal 1 transmits input results to the
server 4. If the operation to segment the time band has
not been entered (no branch from S12), processing re-
turns to S11 to wait on standby for the inputting of the
operation. If an operation to select the button 714 on the
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display screen 71 is performed as illustrated in Fig. 8(a),
in other words, if an operation to cancel the newly added
coordinated control setting has been entered, the deter-
mination result in S12 is yes.
[0125] If the conflict determination unit 42 determines
in S8 that no conflict of control occurs (yes branch from
S8), or if the operation to segment the time band has
been entered in S12 (no branch from S12), processing
proceeds to S13.
[0126] In S13, the updating unit 44 in the server 4 up-
dates the contents of the corresponding coordinated con-
trol setting in the coordinated control setting table 61 in
response to the input results. For example, if a time band
"22:01 - 24:00" is selected on the display screen 72 of
Fig. 8(b), the updating unit 44 updates the time band of
coordinated control setting No. 7 to "22:01 - 24:00", and
the time band of coordinated control setting No. 1 to
"18:00 - 22:00" as illustrated in Fig. 6.
[0127] Even if the entrance door is opened during the
time band 18:00 - 20:00, coordinated control setting No.
7 is not executed and a conflict of control on the bedroom
air cleaner is avoided.
[0128] If processing proceeds to S13 subsequent to
the no determination in S8, the updating unit 44 simply
registers the newly added coordinated control setting No.
7 formally to the coordinated control setting table 61. If
the button 714 is chosen to discard coordinated control
setting No. 7 ass illustrated in Fig. 8(a), and processing
proceeds to S13, the updating unit 44 simply deletes co-
ordinated control setting No. 7 that has been tentatively
registered in the coordinated control setting table 61.
[0129] If one of the coordinated control settings in the
coordinated control setting table 61 of Fig. 6 satisfies the
trigger 63 and the condition 65, the notification unit 45
transmits a control signal of the corresponding control
target device 300 to the HGW 34 via the network 5. The
HGW 34 transmits the control signal to the control target
device 300. In this way, the operation responsive to the
coordinated control setting is performed. In accordance
with the embodiment, the control target of the execution
64 is the control target device 300. The control target
may be a sensor or a service. If the control target is a
service, the server 4 may directly transmit the control
signal to another server managing the service rather than
transmitting the control signal to the HGW 34.
[0130] In accordance with the first embodiment, the
updating unit 44 in the server 4 acquires the current status
information of the control target device 300 via the com-
munication with the HGW 34 that detects a change in the
status of the control target device 300 on a real-time ba-
sis.
[0131] The above arrangement has been discussed
as an example. The updating unit 44 in the server 4 may
enquire the control target device 300 about the status
thereof via the HGW 34 each time a process request is
received from the information terminal 1.
[0132] The first embodiment focuses on the time band
set depending on the condition of each of the coordinated

control settings, and avoids a conflict of control on the
same device by appropriately segmenting the time band.
The technique of the first embodiment fixes one of the
conflicting control operations at a higher priority than the
other, and does not need a large number of settings to
avoid a variety of conflict patterns. In accordance with
the first embodiment, a conflict of control on the same
device is easily avoided to meet the user’s intention.

Second Embodiment

[0133] A second embodiment is free from displaying
the display screen on the information terminal 1 prompt-
ing the user to segment the time band. The second em-
bodiment avoids a conflict of control by adding an oper-
ational status of the control target device 300 to the con-
dition 65 of the coordinated control setting that is a cause
for the conflict. In the second embodiment, elements
identical to those in the first embodiment are designated
with the same reference numerals, and the discussion
thereof is omitted herein.
[0134] In accordance with the second embodiment, the
conflict setting avoidance unit 43 avoids a conflict of con-
trol by adding the operational status of a given control
target device 300 to the condition 65. In this case, the
conflict setting avoidance unit 43 determines the opera-
tional status of the control target device 300 to be added
to the condition 65, by referencing the log information
indicating the log of the operational status of the control
target device 300 stored on the DB 41. The second em-
bodiment is specifically described below.
[0135] Fig. 10 illustrates an example of log information
1000 to be stored on the DB 41. The server 4 generates
and manages the log information 1000 by appropriately
communicating with the WLAN_AP 33, the HGW 34, the
HEMS 35, and the like. In the example of Fig. 10, the
control operation specified by coordinated control setting
No. 7 newly added when the user comes home at 20:00
is executed. The staircase light is turned on, the control
operation specified in coordinated control setting No. 4
is performed in coordination therewith, and the bedroom
light is turned on. The staircase light is turned off when
the user goes to bed at 23:00, and the control operation
specified in coordinated control setting No. 4 is then com-
plete.
[0136] The television is turned on at 20:10, and is thus
turned on within 10 minutes prior to or subsequent to
20:00 when the control operation specified in coordinated
control setting No. 4 starts. The television is turned off at
22:55 and is thus turned off within 10 minutes prior to or
subsequent to 23:00 when the control operation specified
in coordinated control setting No. 4 ends. This suggests
that the television is closely correlated with coordinated
control setting No. 4, and that the television is likely to
be turned on at 20:00 that is a start time of coordinated
control setting No. 4. If "Television: off’ is added to the
condition of coordinated control setting No. 4, the control
operation of coordinated control setting No. 4 is avoided
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when the user comes home.
[0137] Fig. 11 is a flowchart illustrating an example of
a process to avoid a conflict of control in the second em-
bodiment. In the flowchart, the coordinated control setting
table 61 of Fig. 6 is also used. The routine of the flowchart
of Fig. 11 may be executed when a conflict of control
actually occurs or when a new coordinated control setting
is added.
[0138] The conflict determination unit 42 determines
that a conflict of control occurs on the bedroom air cleaner
in response to a trigger of the opening of the entrance
door by tracing the coordinated control setting table 61
of Fig. 6 (S101).
[0139] The conflict setting avoidance unit 43 identifies
the most recently added coordinated control setting
(hereinafter referred to as an "added rule") (S102). Co-
ordinated control setting No. 7 is identified as the added
rule.
[0140] The conflict setting avoidance unit 43 identifies
a coordinated control setting that is coordinated with the
added rule (hereinafter referred to as a "next rule", and
corresponding to a fourth setting), and identifies a control
target device 300 having a higher correlation with the
identified next rule from the log information 1000 (S103).
For example, the conflict setting avoidance unit 43 ref-
erences the log information 1000 of the past one week,
and identifies as a control target device 300 having a
higher correlation with a control target device 300 with
the operational status having changed by predetermined
times (3 times, for example) within a time period prior to
and subsequent to the start time of the next rule (for ex-
ample, within a total of 20 minutes, namely, within 10
minutes prior to and subsequent to the start time), and
within the time period prior to or subsequent to the end
time of the next rule. In this case, coordinated control
setting No. 4 is identified as the next rule. With reference
to the log information 1000, the television has taken a
change pattern in the operational status 3 times for the
past one week. In the change pattern, the television is
turned on within a predetermined time period prior to and
subsequent to the start time (20:00) of coordinated con-
trol setting No. 4 (corresponding to a first operational sta-
tus), and is turned off within the predetermined time pe-
riod prior to and subsequent to end start time (23:00) of
coordinated control setting No. 4 (corresponding to a sec-
ond operational status). The television is thus identified
as a control target device 300 having a higher correlation.
[0141] The conflict setting avoidance unit 43 identifies
the operational status of a control target device 300 hav-
ing a higher correlation with the next rule within a prede-
termined time period prior to and subsequent to the end
time of the next rule (for example, for a total of 20 minutes,
namely, within 10 minutes prior to and subsequent to the
end time) (S104). Since the television is turned off at
22:55, 5 minutes before 23:00, which is the end time of
coordinated control setting No. 4, the turning off the tel-
evision is identified as the operational status.
[0142] The updating unit 44 adds to the next rule the

control target device 300 having a higher correlation with
the next rule, and the operational status identified in
S104. Here, "Television: off" is added to the condition of
coordinated control setting No. 4.
[0143] Even if the control operations specified by co-
ordinated control settings No. 1 and No. 7 are executed
in response to the entrance door opening serving as a
trigger when the user comes home, the control operating
specified in coordinated control setting No. 4 is not exe-
cuted. As a result, control operations specified by coor-
dinated control settings No. 5 and No. 6 are not per-
formed, and a conflict of control is avoided on the bed-
room air cleaner.
[0144] If the operational status of the control target de-
vice 300 having a higher correlation is added in the sec-
ond embodiment, the display 11 in the information termi-
nal 1 may display the control target device 300 becoming
the addition candidate and the operational status thereof.
If the user has permitted the addition of the condition, the
conflict setting avoidance unit 43 may add the control
target device 300 responsive to the condition 65 of the
coordinated control setting and the operational status
thereof.
[0145] The device coordinated control system of the
embodiments has been described. The disclosure is not
limited to the embodiments. Without departing from the
scope of the disclosure, an embodiment may be config-
ured by making various changes and modifications ap-
parent to those skilled in the art to the embodiments, or
by combining elements of the embodiments. Such an
embodiment also falls within the disclosure.
[0146] The elements of Fig. 2 and Fig. 3 may be im-
plemented by using dedicated hardware or by executing
a software program. When the software program is used,
elements may be implemented by a program executing
unit, such as a central processing unit (CPU) or a proc-
essor, which reads the software program recorded on a
hard disk or a semiconductor memory, and executes the
read software program.
[0147] The technique of the disclosure finds applica-
tions in coordinated-controlling multiple control target de-
vices connected via a network.

Claims

1. A method causing a processor to execute opera-
tions, comprising:

managing a plurality of first settings, one of the
plurality of first setting being to control a first de-
vice (300) in case that an operation status of a
second device (300) which is interconnected to
the first device (300) via a network (5) has
changed; and
receiving a second setting, the second setting
being to control a third device (300) in case that
an operation status of a fourth device (300)
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which is interconnected to the third device (300)
via the network (5) has changed;
determining (S8) whether conflicting operations
are to be performed on a device (300) when the
plurality of first settings and the second setting
are executed;
characterized by
extracting (S9) a setting from the first settings
and the second setting, which is a cause of the
conflicting operations in case that, in the deter-
mining, the conflicting operations are deter-
mined; and
transmitting a notification (S10) to prompt a user
to segment a time band (51) during which the
extracted setting is to be executed such that the
execution of the first and second settings does
not cause conflicting operations.

2. The method according to claim 1,
wherein the second setting is set on a terminal, in-
cluding a display, and
wherein the notification comprises an indication dis-
played on the display and indicating an occurrence
of the conflicting operations.

3. The method according to claim 2,
wherein the notification comprises information con-
cerning the device that is under the conflicting oper-
ations.

4. The method according to claim 2,
wherein the notification comprises a message to re-
ceive an input to determine whether the setting is to
be modified to avoid the conflicting operations.

5. The method according to claim 4, further comprising
causing the processor to display on the display a
plurality of time candidates included in the time to
divide the time in case that the input is received.

6. The method according to claim 4, further comprising
causing the processor to display on the display a
slide bar to divide the time in case that the input is
received.

7. The method according to claim 1,
wherein in the determining, executing a simulation
that traces the plurality of first settings and the sec-
ond setting.

8. A control apparatus (4) comprising:

a processor (42, 43, 44, 45); and
a memory (41) having a program stored thereon,
the program causing the processor (42, 43, 44,
45) to execute operations including:

managing a plurality of first settings, one of

the plurality of first setting being to control
a first device (300) in case that an operation
status of a second device (300) which is in-
terconnected to the first device (300) via a
network (5) has changed; and
receiving a second setting, the second set-
ting being to control a third device (300) in
case that an operation status of a fourth de-
vice (300) which is interconnected to the
third device (300) via the network (5) has
changed;
determining (S8) whether conflicting oper-
ations are to be performed on a device (300)
when the plurality of first settings and the
second setting are executed;

characterized by
extracting (S9) a setting from the first settings
and the second setting, which is a cause of the
conflicting operations in case that, in the deter-
mining, the conflicting operations are deter-
mined in the determining; and
transmitting (S10) a notification to prompt a user
to segment a time band (51) during which the
extracted setting is to be executed such that the
execution of the first and second settings does
not cause conflicting operations.

9. A non-transitory recording medium having a pro-
gram stored thereon, the program causing a proc-
essor to execute operations comprising:

managing a plurality of first settings, one of the
plurality of first setting being to control a first de-
vice (300) in case that an operation status of a
second device (300) which is interconnected to
the first device (300) via a network (5) has
changed; and
receiving a second setting, the second setting
being to control a third device (300) in case that
an operation status of a fourth device (300)
which is interconnected to the third device (300)
via the network (5) has changed;
determining (S8) whether conflicting operations
are to be performed on a device (300) when the
plurality of first settings and the second setting
are executed;
characterized by
extracting (S9) a setting from the first settings
and the second setting, which is a cause of the
conflicting operations in case that, in the deter-
mining, the conflicting operations are deter-
mined in the determining; and
transmitting a notification (S10) to prompt a user
to segment a time band (51) during which the
extracted setting is to be executed such that the
execution of the first and second settings does
not cause conflicting operations.
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Patentansprüche

1. Verfahren zum Veranlassen eines Prozessors zur
Ausführung von Operationen, umfassend:

Verwalten einer Vielzahl von ersten Einstellun-
gen, wobei eine der Vielzahl von ersten Einstel-
lungen darin besteht, eine erste Vorrichtung
(300) in dem Fall zu steuern, dass sich ein Be-
triebszustand einer zweiten Vorrichtung (300),
die mit der ersten Vorrichtung (300) über ein
Netzwerk (5) verbunden ist, geändert hat; und
Empfangen einer zweiten Einstellung, wobei die
zweite Einstellung darin besteht, eine dritte Vor-
richtung (300) in dem Fall zu steuern, dass sich
ein Betriebszustand einer vierten Vorrichtung
(300), die mit der dritten Vorrichtung (300) über
das Netzwerk (5) verbunden ist, geändert hat;
Bestimmen (S8), ob in Konflikt stehende Ope-
rationen auf einer Vorrichtung (300) auszufüh-
ren sind, wenn die Vielzahl von ersten Einstel-
lungen und die zweite Einstellung ausgeführt
werden;
gekennzeichnet durch
Extrahieren (S9) einer Einstellung aus den ers-
ten Einstellungen und der zweiten Einstellung,
die eine Ursache für die in Konflikt stehenden
Operationen ist, in dem Fall, dass beim Bestim-
men die in Konflikt stehenden Operationen be-
stimmt werden; und
Senden einer Benachrichtigung (S10), um einen
Anwender zum Segmentieren eines Zeitbandes
(51) aufzufordern, während dessen die extra-
hierte Einstellung auszuführen ist, so dass die
Ausführung der ersten und zweiten Einstellun-
gen keine in Konflikt stehenden Operationen
verursacht.

2. Verfahren nach Anspruch 1,
wobei die zweite Einstellung auf einem Endgerät mit
einem Display eingestellt wird,
und
wobei die Benachrichtigung eine Anzeige umfasst,
die auf dem Display dargestellt wird und ein Auftre-
ten der in Konflikt stehenden Operationen anzeigt.

3. Verfahren nach Anspruch 2,
wobei die Benachrichtigung Informationen umfasst,
welche die Vorrichtung betreffen, die den in Konflikt
stehenden Operationen ausgesetzt ist.

4. Verfahren nach Anspruch 2,
wobei die Benachrichtigung eine Nachricht zum
Empfangen einer Eingabe umfasst, um zu bestim-
men, ob die Einstellung modifiziert werden muss,
um die in Konflikt stehenden Operationen zu vermei-
den.

5. Verfahren nach Anspruch 4, des Weiteren umfas-
send das Veranlassen des Prozessors zur Anzeige
einer Vielzahl von Zeitkandidaten, die in der Zeit ent-
halten sind, auf dem Display, um die Zeit in dem Fall
zu unterteilen, dass die Eingabe empfangen wird.

6. Verfahren nach Anspruch 4, des Weiteren umfas-
send das Veranlassen des Prozessors zur Anzeige
einer Schiebeleiste auf dem Display, um die Zeit in
dem Fall zu unterteilen, dass die Eingabe empfan-
gen wird.

7. Verfahren nach Anspruch 1,
wobei beim Bestimmen, Ausführen einer Simulation,
welche die Vielzahl von ersten Einstellungen und die
zweite Einstellung nachzeichnet.

8. Steuervorrichtung (4), umfassend:

einen Prozessor (42, 43, 44, 45); und
einen Speicher (41), auf dem ein Programm ge-
speichert ist, wobei das Programm den Prozes-
sor (42, 43, 44, 45) zur Ausführung von Opera-
tionen veranlasst, die beinhalten:

Verwalten einer Vielzahl von ersten Einstel-
lungen, wobei eine der Vielzahl von ersten
Einstellungen darin besteht, eine erste Vor-
richtung (300) in dem Fall zu steuern, dass
sich ein Betriebszustand einer zweiten Vor-
richtung (300), die mit der ersten Vorrich-
tung (300) über ein Netzwerk (5) verbunden
ist, geändert hat; und
Empfangen einer zweiten Einstellung, wo-
bei die zweite Einstellung darin besteht, ei-
ne dritte Vorrichtung (300) in dem Fall zu
steuern, dass sich ein Betriebszustand ei-
ner vierten Vorrichtung (300), die mit der
dritten Vorrichtung (300) über das Netzwerk
(5) verbunden ist, geändert hat;
Bestimmen (S8), ob in Konflikt stehende
Operationen auf einer Vorrichtung (300)
auszuführen sind, wenn die Vielzahl von
ersten Einstellungen und die zweite Einstel-
lung ausgeführt werden;
gekennzeichnet durch
Extrahieren (S9) einer Einstellung aus den
ersten Einstellungen und der zweiten Ein-
stellung, die eine Ursache für die in Konflikt
stehenden Operationen ist, in dem Fall,
dass beim Bestimmen die in Konflikt ste-
henden Operationen beim Bestimmen be-
stimmt werden; und
Senden (S10) einer Benachrichtigung, um
einen Anwender zum Segmentieren eines
Zeitbandes (51) aufzufordern, während
dessen die extrahierte Einstellung auszu-
führen ist, so dass die Ausführung der ers-
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ten und zweiten Einstellungen keine in Kon-
flikt stehenden Operationen verursacht.

9. Nicht-flüchtiges Speichermedium, auf dem ein Pro-
gramm gespeichert ist, wobei das Programm einen
Prozessor zur Ausführung von Operationen veran-
lasst, die umfassen:

Verwalten einer Vielzahl von ersten Einstellun-
gen, wobei eine der Vielzahl von ersten Einstel-
lungen darin besteht, eine erste Vorrichtung
(300) in dem Fall zu steuern, dass sich ein Be-
triebszustand einer zweiten Vorrichtung (300),
die mit der ersten Vorrichtung (300) über ein
Netzwerk (5) verbunden ist, geändert hat; und
Empfangen einer zweiten Einstellung, wobei die
zweite Einstellung darin besteht, eine dritte Vor-
richtung (300) in dem Fall zu steuern, dass sich
ein Betriebszustand einer vierten Vorrichtung
(300), die mit der dritten Vorrichtung (300) über
das Netzwerk (5) verbunden ist, geändert hat;
Bestimmen (S8), ob in Konflikt stehende Ope-
rationen auf einer Vorrichtung (300) auszufüh-
ren sind, wenn die Vielzahl von ersten Einstel-
lungen und die zweite Einstellung ausgeführt
werden;
gekennzeichnet durch
Extrahieren (S9) einer Einstellung aus den ers-
ten Einstellungen und der zweiten Einstellung,
die eine Ursache für die in Konflikt stehenden
Operationen ist, in dem Fall, dass beim Bestim-
men die in Konflikt stehenden Operationen beim
Bestimmen bestimmt werden; und
Senden einer Benachrichtigung (S10), um einen
Anwender zum Segmentieren eines Zeitbandes
(51) aufzufordern, während dessen die extra-
hierte Einstellung auszuführen ist, so dass die
Ausführung der ersten und zweiten Einstellun-
gen keine in Konflikt stehenden Operationen
verursacht.

Revendications

1. Procédé amenant un processeur à exécuter des
opérations, comprenant :

la gestion d’une pluralité de premiers paramé-
trages, l’un de la pluralité de premiers paramé-
trages étant de commander un premier dispositif
(300) dans le cas où l’état fonctionnel d’un
deuxième dispositif (300), qui est interconnecté
au premier dispositif (300) au travers d’un ré-
seau (5), a changé, et
la réception d’un second paramétrage, le se-
cond paramétrage étant de commander un troi-
sième dispositif (300) dans le cas où un quatriè-
me dispositif (300), qui est interconnecté au troi-

sième dispositif (300) au travers du réseau (5)
a changé,
la détermination (S8) de ce que des opérations
contradictoires doivent être effectuées sur un
dispositif (300) lorsque la pluralité de premiers
paramétrages et le second paramétrage sont
exécutés,
caractérisé par
l’extraction (S9) d’un paramétrage à partir des
premiers paramétrages et du second paramé-
trage, lequel représente la cause des opérations
contradictoires dans le cas où, lors de la déter-
mination, les opérations contradictoires sont dé-
terminées, et
la transmission d’une notification (S10) pour in-
viter un utilisateur à segmenter une bande de
temps (51) pendant laquelle le paramétrage ex-
trait doit être exécuté de sorte à ce que l’exécu-
tion des premiers et du second paramétrage ne
provoque pas d’opérations contradictoires.

2. Procédé selon la revendication 1, dans lequel le se-
cond paramétrage est établi sur un terminal, incluant
un afficheur, et
dans lequel la notification comprend une indication
affichée sur l’afficheur et indique l’occurrence des
opérations contradictoires.

3. Procédé selon la revendication 2,
dans lequel la notification comprend des informa-
tions concernant le dispositif se trouvant être l’objet
les opérations contradictoires.

4. Procédé selon la revendication 2,
dans lequel la notification comprend un message
pour recevoir une entrée afin de déterminer si le pa-
ramétrage doit être modifié pour éviter des opéra-
tions contradictoires.

5. Procédé selon la revendication 4, comprenant en
outre l’opération consistant à amener le processeur
à afficher sur l’afficheur une pluralité de candidats
temps inclus dans le temps pour diviser le temps
dans le cas où l’entrée est reçue.

6. Procédé selon la revendication 4, comprenant en
outre l’opération consistant à amener le processeur
à afficher sur l’afficheur une barre de défilement per-
mettant de diviser le temps dans le cas où l’entrée
est reçue.

7. Procédé selon la revendication 1,
dans lequel, lors de la détermination, il y a exécution
d’une simulation qui piste la pluralité de premiers
paramétrages et le second paramétrage.

8. Appareil de commande (4) comprenant :
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un processeur (42, 43, 44, 45), et
une mémoire (41) comportant, stocké, un pro-
gramme, le programme amenant le processeur
(42, 43, 44, 45) à exécuter des opérations
incluant :

la gestion d’une pluralité de premiers para-
métrages, l’un de la pluralité de premiers
paramétrages étant de commander un pre-
mier dispositif (300) dans le cas où l’état
fonctionnel d’un deuxième dispositif (300),
qui est interconnecté au premier dispositif
(300) au travers d’un réseau (5), a changé,
et
la réception d’un second paramétrage, le
second paramétrage étant de commander
un troisième dispositif (300) dans le cas où
un quatrième dispositif (300), qui est inter-
connecté au troisième dispositif (300) au
travers du réseau (5) a changé,
la détermination (S8) de ce que des opéra-
tions contradictoires doivent être effectuées
sur un dispositif (300) lorsque la pluralité de
premiers paramétrages et le second para-
métrage sont exécutés,
caractérisé par
l’extraction (S9) d’un paramétrage à partir
des premiers paramétrages et du second
paramétrage, lequel représente la cause
des opérations contradictoires dans le cas
où, lors de la détermination, les opérations
contradictoires sont déterminées, et
la transmission (S10) d’une notification pour
inviter un utilisateur à segmenter une bande
de temps (51) pendant laquelle le paramé-
trage extrait doit être exécuté de sorte à ce
que l’exécution des premiers et du second
paramétrage ne provoque pas d’opérations
contradictoires.

9. Support d’enregistrement non transitoire compor-
tant, stocké, un programme, le programme amenant
un processeur à exécuter des opérations
comprenant :

la gestion d’une pluralité de premiers paramé-
trages, l’un de la pluralité de premiers paramé-
trages étant de commander un premier dispositif
(300) dans le cas où l’état fonctionnel d’un
deuxième dispositif (300), qui est interconnecté
au premier dispositif (300) au travers d’un ré-
seau (5), a changé, et
la réception d’un second paramétrage, le se-
cond paramétrage étant de commander un troi-
sième dispositif (300) dans le cas où un quatriè-
me dispositif (300), qui est interconnecté au troi-
sième dispositif (300) au travers du réseau (5)
a changé,

la détermination (S8) de ce que des opérations
contradictoires doivent être effectuées sur un
dispositif (300) lorsque la pluralité de premiers
paramétrages et le second paramétrage sont
exécutés,
caractérisé par
l’extraction (S9) d’un paramétrage à partir des
premiers paramétrages et du second paramé-
trage, lequel représente la cause des opérations
contradictoires dans le cas où, lors de la déter-
mination, les opérations contradictoires sont dé-
terminées, et
la transmission d’une notification (S10) pour in-
viter un utilisateur à segmenter une bande de
temps (51) pendant laquelle le paramétrage ex-
trait doit être exécuté de sorte à ce que l’exécu-
tion des premiers et du second paramétrage ne
provoque pas d’opérations contradictoires.
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