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ID | SensorID Timestamp VALUE
D001 | 8001 | 10/12/2010 08:04:00 O
D002 | S002 | 10/12/2010 08:03:00] 1
D003 | S004 | 10/12/2010 08:04:12] 218
D004 | S006 | 10/12/2010 08:04:18] 1
FIG. 5
ID RULEID | From To
C001 R001 S006 | MOO1
C002 R0O01 S001 | M002
C003 R001 S004 | MOO03
C004 R001 MO001 | MO004
C005 R001 M002 | MO004
C006 R001 M003 | MO004
Ccoo7 R001 M004 | A001
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CONTROL APPARATUS, CONTROL
METHOD, PROGRAM AND SYSTEM

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] The present application claims priority to Japanese
Priority Patent Application JP 2011-075764 filed in the Japan
Patent Office on Mar. 30, 2011, the entire content of which is
hereby incorporated by reference.

BACKGROUND

[0002] The presentdisclosure relates to a control apparatus,
a control method, a program and a system.

[0003] Inrecent years, sensors have been mounted in vari-
ous household products with the miniaturization and price
reduction of sensor devices. For example, an illuminance
sensor is mounted in an image display device in order to
control the brightness of a backlight depending on the sur-
rounding brightness. In addition, a motion sensor is mounted
in an air conditioner in order to detect a person’s location and
adjust the airflow rate and the air direction thereof.

[0004] These sensor devices are mounted in order to realize
functions of the device main body such as the adjustment of a
backlight of an image display device or the adjustment of the
airflow rate and the air direction of an air conditioner. How-
ever, in the future, systems may be proposed which are
capable of providing a more convenient and safer life to a user
by connecting a device in which a sensor is mounted to
another device, and notifying another device of its own sensor
information.

[0005] For example, Japanese Registered Utility Model
No. 3136714 discloses that even when the device main body
is in a halting state, sensor information detected from a sensor
included in a device is specially used by notifying another
device of the sensor information.

[0006] In addition, Japanese Unexamined Patent Applica-
tion Publication No. 2009-206750 discloses that when sensor
information received from a plurality of sensors is displayed
on aplurality of display devices, a program for converting the
corresponding sensor information into a format capable of
being displayed is selected in each of the display devices. In
addition, Japanese Unexamined Patent Application Publica-
tion No. 2009-206750 discloses a program for adapting a
motion of a pseudo-character displayed on the display device
on the basis of the sensor information to a motion of a sensor
information sender so that the sensor information can be
confirmed as a motion of the sensor information sender in
each of the display devices.

SUMMARY

[0007] However, Japanese Registered Utility Model No.
3136714 discloses a technique for specially using a piece of
sensor information, but does not disclose the use of'the sensor
information from a plurality of sensors at all. In addition, the
special use of the sensor information disclosed in Japanese
Registered Utility Model No. 3136714 is a process which is
set in advance, and is not able to be freely customized by a
user.

[0008] In addition, Japanese Unexamined Patent Applica-
tion Publication No. 2009-206750 discloses a display of each
sensor’s information as the special use of the sensor informa-
tion, but does not disclose determination of a control for
another device on the basis of values or combination of the
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sensor information. In addition, the selected program is set in
advance, and is not able to be freely customized by a user.
[0009] Consequently, it is desirable to provide a novel and
modified control apparatus, a control method, a program and
a control system which are capable of setting control of a
device according to sensor information by a user, and capable
of making user’s life more comfortable.

[0010] According to an embodiment of the present disclo-
sure, there is provided a control apparatus including: a deter-
mination section that determines a control command accord-
ing to sensor information, on the basis of a control rule
capable of being set by a user for determining the control
command controlling a device; and a control section that
controls the device in accordance with the control command
determined by the determination section.

[0011] Inaddition, according to another embodiment of the
present disclosure, there is provided a control method includ-
ing: storing a control rule capable of being set by a user for
determining a control command controlling a device in a
storage section; determining the control command according
to sensor information on the basis of the control rule stored in
the storage section; and controlling the device in accordance
with the control command determined by the determination
section.

[0012] Inaddition, according to another embodiment of the
present disclosure, there is provided a program that causes a
computer to execute: a process of storing a control rule
capable of being set by a user for determining a control
command controlling a device in a storage section; a process
of determining the control command according to sensor
information on the basis of the control rule stored in the
storage section; and a process of controlling the device in
accordance with the control command determined by the
determination section.

[0013] Inaddition, according to another embodiment of the
present disclosure, there is provided a control system includ-
ing: a sensor; and a control apparatus including a determina-
tion section that determines a control command according to
sensor information received from the sensor, on the basis ofa
control rule capable of being set by a user for determining the
control command controlling a device, and a control section
that controls the device in accordance with the control com-
mand determined by the determination section.

[0014] According to the embodiments of the present dis-
closure as described above, it is possible to set a control of a
device according to sensor information by a user, and to make
user’s life more comfortable.

[0015] Additional features and advantages are described
herein, and will be apparent from the following Detailed
Description and the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0016] FIG. 1 is an overall diagram illustrating a control
system according to a first embodiment of the present disclo-
sure.

[0017] FIG. 2 is a block configuration diagram illustrating
a control apparatus according to the first embodiment of the
present disclosure.

[0018] FIG. 3 is a diagram illustrating an example of a data
structure of sensor device information according to the first
embodiment of the present disclosure.

[0019] FIG. 4 is a diagram illustrating an example of the
data structure of sensor information according to first
embodiment of the present disclosure.

[0020] FIG. 5 is a diagram illustrating an example the data
structure of a control rule according to firstembodiment of the
present disclosure.
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[0021] FIG. 6 is a conceptual diagram illustrating an
example of the control rule according to the first embodiment
of the present disclosure.

[0022] FIG. 7 is a conceptual diagram illustrating an
example of a control rule module according to the first
embodiment of the present disclosure.

[0023] FIG. 8 is a diagram illustrating an example of
thresholds of the control rule module according to the first
embodiment of the present disclosure.

[0024] FIG. 9 is a diagram illustrating an example of a
control command according to the embodiment of the present
disclosure.

[0025] FIG. 10 is a diagram illustrating a screen display
example at the time of creating the control rule according to
the embodiment of the present disclosure.

[0026] FIG. 11 is a conceptual diagram illustrating an
example of the control rule module according to the first
embodiment of the present disclosure.

[0027] FIG. 12 is a conceptual diagram illustrating an
example of the control rule module according to the first
embodiment of the present disclosure.

[0028] FIG. 13 is a flow diagram illustrating a control pro-
cess according to the first embodiment of the present disclo-
sure.

[0029] FIG. 14 is a diagram illustrating an example of the
control rule according to the first embodiment of the present
disclosure.

[0030] FIG. 15 is an overall diagram illustrating a control
system according to a second embodiment of the present
disclosure.

[0031] FIG.161is ablock configuration diagram illustrating
the control system according to the second embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0032] Hereinafter, reference will be made to the accompa-
nying drawings to describe preferred embodiment of the
present disclosure in detail. Meanwhile, in the specification
and the drawings, components having substantially the same
functional configuration are assigned the same reference
signs, and the description thereof will be omitted.

[0033] Meanwhile, the description will be made in the fol-
lowing order.

1. Outline of Control System According to First Embodiment

2. Detailed Description of Control System According to First
Embodiment

(2-1) Configuration of Control Apparatus

(2-2) Configuration of Control Rule

(2-3) Setting of Control Rule

(2-4) Control Process

3. Control System According to Second Embodiment

4. Conclusion

1. Outline of Control System According to First Embodiment

[0034] First, an outline of a control system according to a
first embodiment of the present disclosure will be described.
The control system according to the embodiment is com-
posed of various types of sensors, devices to be controlled,
and a control apparatus 100, and various types of sensors and
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the devices to be controlled are connected to the control
apparatus 100. For example, as shown in FIG. 1, as various
types of sensors, a motion sensor 21, a temperature sensor 22,
an illuminance sensor 23, and a GPS sensor 24 are connected
to the control apparatus 100, and as the devices to be con-
trolled, an image display device 51, an air conditioner 52, and
a computer 53 are connected to the control apparatus 100.
Herein, various types of sensors may be provided indepen-
dently of other devices, and may be mounted in other devices
for providing other functions. For example, various types of
sensors may be a motion sensor mounted in the image display
device 51, and may be atemperature sensor mounted in the air
conditioner 52.

[0035] In addition, various types of sensors, the devices to
be controlled and the control apparatus 100 are connected to
each other by networks such as, for example, Ethernet, WiFi,
Bluetooth, ZigBee, and PL.C (Powerline Communications),
or a combination thereof.

[0036] The control apparatus 100 according to the embodi-
ment acquires sensor information detected by various types of
sensors, and determines a control command according to the
acquired sensor information, on the basis of a control rule
which is set in advance. Next, the control apparatus 100
performs controls of devices such as an ON/OFF control of
the image display device 51 connected to the control appara-
tus 100, a temperature level adjustment control of the air
conditioner 52, and an email transmission control through the
computer 53, in accordance with the determined control com-
mand.

[0037] In this manner, the control system according to the
embodiment controls the devices in accordance with a plu-
rality of sensor information items, thereby allowing a user’s
life to be made comfortable. In addition, the control rule can
be created or changed at a user’s discretion, and thus it is
possible to freely customize the control of the device accord-
ing to the sensor information, and to make a user’s life more
comfortable.

[0038] Meanwhile, the control apparatus 100 according to
the embodiment may be disposed on a home network. Since
the home network is a communication network that connects
various types of sensors and devices installed within a home,
the control apparatus 100 is able to acquire sensor informa-
tion from various types of sensors through the home network,
and control the devices. Further, a communication device for
connecting the Internet may be provided on the home net-
work, to acquire sensor information from a sensor located
outside the home network. The sensor located outside the
home network may be a GPS sensor provided in a portable
terminal device such as a cellular phone, a PDA (Personal
Digital Assistant), or a handheld game machine.

2. Detailed Description of Control System According
to First Embodiment

[0039] Next, reference will be made to the drawings to
describe the control system according to the first embodiment
of' the present disclosure in detail.

[2-1. Configuration of Control Apparatus|

[0040] First, the configuration of the control apparatus 100
will be described with reference to FIG. 2. As shown in FIG.
2, the control apparatus 100 includes a sensor information
acquisition section 11, a sensor information accumulation
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section 12, a control command determination section 13, a
control rule accumulation section 14 and a device control
section 15.

[0041] The sensor information acquisition section 11
acquires sensor information and sensor device information
from various types of sensors. For example, the sensor infor-
mation acquisition section 11 acquires information on the
presence or absence of a person from the motion sensor 21,
temperature information from the temperature sensor 22, illu-
minance information from the illuminance sensor 23, and
latitude/longitude/altitude information from the GPS sensor,
as sensor information.

[0042] The sensor information accumulation section 12 is a
recording medium that accumulates the sensor information
and the sensor device information acquired by the sensor
information acquisition section 11. The sensor device infor-
mation is information indicating attributes of a sensor device
such as the type, the output contents, and the installation
location of the sensor device. In addition, the sensor informa-
tion is information indicating a detection result by various
types of sensors. Hereinafter, specific configurations of the
sensor device information and the sensor information will be
described with reference to FIGS. 3 and 4.

(Sensor Device Information)

[0043] FIG. 3 is a diagram illustrating a specific data struc-
ture example of the sensor device information. As shown in
FIG. 3, the data structure of the sensor device information is
composed of an ID, a type, an output, a unit, a device name, a
location, and an active state. Herein, the ID is a unique 1D
(sensor ID) for managing the sensor device information in the
sensor information accumulation section 12. The type is a
type of the sensor. The output is content indicating a value
output by the sensor. The unit is a unit of the value output by
the sensor. The device name is a name of the device in which
the sensor is mounted, or a name of the sensor device itself.
The location is a location at which the device is placed. The
active state means discovery/separation (true/false) of the
sensor. For example, the sensor device information of which
the ID is “S001” indicates that the type is “motion sensor”, the
output is “the presence or absence of a person”, the unit is
“-(none)”, the device name is “T'V”, the location is “living
room”, and the active state is “true”.

[0044] Meanwhile, the type, the output, the unit, and the
device name in the data structure are invariable parameters for
each sensor device. These invariable parameters may be pre-
viously registered with the sensor device, and may be regis-
tered with a server on the network. The control apparatus 100
may acquire these invariable parameters from the sensor
device, and may acquire the invariable parameters from a
server on the basis of the model number or the like incorpo-
rated in the sensor device.

[0045] Inaddition, the information on the location is infor-
mation for easily identifying each of the sensors, but may be
omitted. However, when there are a plurality of identical
device names, each of the devices can be identified by the
location information, and thus the location information is
preferably included in the data structure and accumulated.
For example, in a home provided with a plurality of TVs
(televisions), it is difficult to identify whether itisa TV in a
living room or a TV in a study room, just by the device name
“TV”, and thus it is preferable that the location information is
input by a user.
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[0046] In addition, the separation of the sensor can be
detected by notifying the control apparatus 100 of the sepa-
ration by the sensor, when a power supply of the sensor is
turned off or when the connection to the control apparatus 100
is blocked. Otherwise, when the control apparatus 100 makes
an inquiry from the home network, and the sensor discovered
at the time of a previous inquiry is not discovered, the sepa-
ration can be determined.

(Sensor Information)

[0047] Next, sensor information accumulated in the sensor
information accumulation section 12 will be described with
reference to FIG. 4. FIG. 4 is a diagram illustrating a specific
data structure example of sensor information. As shown in
FIG. 4, the data structure of the sensor information is com-
posed of an ID, a sensor [D, a timestamp and a value. Herein,
the ID is a unique ID (sensor information ID) for managing
the sensor information in the sensor information accumula-
tion section 12, the sensor ID is an ID (sensor ID) of the sensor
in which the corresponding sensor information is detected,
the Timestamp is a detected time and date, the value is a
detected numerical value. For example, the sensor informa-
tion of which the ID is “D001” indicates that the sensor ID is
“S0017, that is, a motion sensor of a TV placed in a living
room when referring to the sensor device information shown
in FIG. 3, the Timestamp is “2010/10/12 08:03:00”, and the
value is “1”.

[0048] Meanwhile, the acquired sensor information is
accumulated as time-series data on the basis of the Times-
tamp, and thus the sensor information can be displayed as a
graph or displayed as statistical data. In addition, in the con-
trol apparatus 100, when only the latest data is necessary, data
in which the sensor ID is identical and the timestamp is
obsolete may be deleted from the sensor information accu-
mulation section 12.

[0049] Herein, the description of the configuration of the
control apparatus 100 is repeated with reference to FIG. 2.
The control rule accumulation section 14 constituting the
control apparatus 100 shown in FIG. 2 is a recording medium
that accumulates the control rule for determining the control
command. The detailed description of the control rule will be
made in “2-2. Configuration of Control Rule”.

[0050] The control command determination section 13
determines the control command on the basis of the sensor
information accumulated in the sensor information accumu-
lation section 12, and the control rule accumulated in the
control rule accumulation section 14.

[0051] The device control section 15 controls each of the
devices by outputting the control command determined in the
control command determination section 13 to the devices to
be controlled.

[2-2. Configuration of Control Rule]

[0052] Next, the control rule will be described. The control
rule is a rule for determining the control command according
to the sensor information.

[0053] FIG. 5 is a diagram illustrating the specific data
structure of the control rule. The control rule is composed of
a plurality of element rules, and each of the element rules
specifies a logical connection relationship (input and output
relationship) of the sensor, the control rule module, the con-

Amazon

EX1025 Page 16



US 2012/0253480 A1

trol command and the like. More specifically, each of the
element rules includes an 1D, a rule ID, From, and To, as
shown in FIG. 5.

[0054] The ID (identification) is an ID for uniquely identi-
fying each of the element rules. The rule ID is an identifier of
the control rule to which the element rule belongs. It is known
that, for example, the element rules “C001” to “C007”” shown
in FIG. 5 are associated with the rule ID “R001”, and thus
these element rules belong to the control rule of which the rule
1D is “R001”.

[0055] In addition, From indicates an input source of data,
and To indicates an output destination of data. For example,
the element rule “C001” belonging to the control rule “R001”
shown in FIG. 5 specifies the control rule module “M001” as
a data output destination of the sensor “S006”.

[0056] FIG. 6 shows adiagram in which the IDs and the like
of'the element rules are added to a conceptual diagram of the
control rule having the data structure mentioned above. As
shown in FIG. 6, the sensor, the control rule module and the
control command are logically connected to each other by
each of the element rules constituting the control rule. Here-
inafter, the sensor, the control rule module and the control
command will be respectively described.

(Sensor)

[0057] The sensors are various types of sensors that actu-
ally measure the surrounding environment. FIG. 6 shows a
door sensor of which the sensor ID is “S006”, a motion sensor
of which the sensor ID is “S001”, and an illuminance sensor
of which the sensor ID is “S004”.

(Control Rule Module)

[0058] The control rule module determines a value based
on one or two or more input values in accordance with a
predetermined rule, and outputs the determined value. For
example, each control rule module has a threshold, and out-
puts a value based on the input value and the threshold. As
such control rule modules, FIG. 6 shows the control rule
module “M001” that outputs a value based on the input value
from the door sensor, the control rule module “M002” that
outputs a value based on the input value from the motion
sensor, the control rule module “M003” that outputs a value
based on the input value from the illuminance sensor, and the
control rule module “M004” that outputs a value based on the
input values from the control rule modules “M001” to
“M003”.

[0059] Herein, FIG. 7 shows an example of the conceptual
diagram of the control rule module. The control rule module
shown in FIG. 7 outputs one output value (y) with respect to
a plurality of input values (x1, x2, . . ., xn). In addition, the
control rule module shown in FIG. 7 calculates the total sum
of the input values, and determines whether the total sum of
the input values is larger than a certain threshold (th). The
control rule module outputs 1 when the total sum of the input
values is th or more, and outputs O when the total sum thereof
is less than th.

[0060] It is possible to realize more complex control rule
modules by connecting such control rule modules to each
other in a multiple-stage manner as shown in FIG. 6.

[0061] The data structure of the above-mentioned control
rule module will be described with reference to FIG. 8. FIG.
8 is a diagram illustrating the specific data structure of the
control rule module. The control rule module includes an ID
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and a threshold as shown in FIG. 8. Herein, the ID is a unique
ID (module ID) for managing the control rule module. The
threshold indicates a predetermined rule for outputting a
value based on the input value in each of the control rule
modules. For example, the control rule module of which the
1D shown in FIG. 8 is “M001” corresponds to the threshold of
“S==17, and thus outputs a value based on whether the total
sum of the input values is 1. Specifically, the control rule
module outputs 1 when the total sum of the input values is 1,
and outputs 0 when the total sum thereof is other than 1.
Meanwhile, all the values input from the sensor are expressed
as numeric data. For example, “open/close” indicating the
output value of the door sensor S006 shown in FIG. 6 are
respectively expressed by “1/0”, and “presence/absence”
indicating the output value of the motion sensor S004 are
respectively expressed by “1/0”.

(Control Command)

[0062] The control commands are various types of control
commands for controlling the device indicated by the com-
mand ID (A001). The data structure of the control command
will be described with reference to FIG. 9. FIG. 9 is a diagram
illustrating an example of the data structure of the control
command. As shown in FIG. 9, the data structure of the
control command is composed of an ID and an action. Herein,
the ID is a unique ID for managing the control command. In
addition, the action indicates the content of the control. For
example, the control command of which the ID is “A001”
indicates that the action is “notification by email”.

[2-3. Setting of Control Rule]

[0063] The above-mentioned control rule may be set by
new create or change by a user. Reference will be made to
FIG. 10 to describe a GUI (Graphical User Interface) for
allowing a user to create the control rule. Meanwhile, such a
display control of the GUI may be performed by the device
control section 15 of the control apparatus 100 (display con-
trol section).

[0064] FIG. 10 is a diagram illustrating a screen transition
of'a GUI for allowing a user to create the control rule. The
application executing such a control rule creation GUI may be
a PC application, and may be a Web application operating on
the browser. Herein, in the course of the control rule creation,
a list of various types of sensors that send the sensor infor-
mation to the control apparatus 100 is displayed, or the cre-
ated control rule is accumulated. Therefore, the device
executing each of the applications mentioned above is pref-
erably a device having a configuration which communicates
with the control apparatus 100, or a device which is integral
with the control apparatus 100.

a. New Control Rule Creation

[0065] A screen 70 shown in FIG. 10 is a creation screen of
a new control rule. Three menus of “sensor list”, “module”
and “control command” are displayed on the screen 70.

b. Sensor Selection

[0066] First, a user selects “sensor list” from the menus
displayed on the screen 70. When “sensor list” is selected, a
sensor list 721 capable of being used by a user is displayed as
shown onthe screen 72. The sensor list 721 is generated on the
basis of the sensor device information accumulated in the
sensor information accumulation section 12 of the control
apparatus 100. In this case, as icons indicating various types
of'sensors displayed on the sensor list 721, icons based on the

Amazon

EX1025 Page 17



US 2012/0253480 A1

device name of the sensor device information are displayed,
thereby allowing discriminability of the device to be
enhanced. In addition, an icon which is registered in advance
by auser may be displayed. When an icon is selected from the
sensor list 721 by a user, the icon indicating the selected
sensor is displayed on the screen 74.

¢. Module Addition 1

[0067] Next, “module” is selected from the menu. When
“module” is selected, an icon 741 indicating the control rule
module is displayed as shown on the screen 74. A user asso-
ciates the control rule module with an arbitrary sensor of the
sensors displayed on the screen 74. For example, when the
user drags and drops a mouse from the sensor to the control
rule module, an arrow is displayed between the sensor and the
control rule module, thereby allowing both of them to be
associated with each other. In addition, the type of the select
control rule module can be selected. The selection of the type
of the control rule module will be described in the following
“d. Module Addition 2”.

d. Module Addition 2

[0068] A user further selects “module” from the menu,
thereby allowing the control rule module to be easily added.
For example, as shown on a screen 76 of FIG. 10, control rule
modules 761 to 763 are added, and each of the sensor and the
control rule module 741 are associated with each other. In this
way, the control rule modules are associated with each other
in a multiple-stage manner, thereby allowing more complex
control rule modules to be realized.

[0069] Herein, the selection of the type of the select control
rule module will be described. It is possible to select control
rule modules, for example, shown in FIGS. 11 and 12 in
addition to the control rule module shown in FIG. 7. Each of
the control rule modules will be described below.

[0070] The control rule module shown in FIG. 7 has one
threshold, but the control rule module shown in FIG. 11 has
two thresholds, or th1 and th2. That is, the control rule module
shown in FIG. 11 outputs one output value (y) with respect to

a plurality of input values (x1, x2, . . ., xn). In addition, the
control rule module shown in FIG. 11 calculates the sum of a
plurality of input values (x1, x2, . . ., xn), and determines

whether the total sum of the input values is equal to or more
than thl and less than th2, less than thl, or equal to or more
than th2. When the total sum of the input values is equal to or
more than thl and less than th2, 1 is output. When the total
sum of the input values is smaller than th1 or equal to or more
than th2, 0 is output.

[0071] The threshold (evaluation function) of the control
rule module shown in FIG. 12 is a sigmoid function. That is,
in the control rule module shown in FIG. 12, y is output in
accordance with the expression shown in the diagram on the
right of FIG. 12. In this manner, while the output valuey of the
above-mentioned expression shown in FIG. 7 or 11 is set to
two value of O or 1, the output value y of the expression shown
in FIG. 12 is set to a continuous value from 0 to 1.

[0072] Next, a user sets thresholds of each of the control
rule modules. For example, the thresholds as shown in FIG. 8
are set to each of the control rule modules.

[0073] In this case, the threshold which is easily compre-
hended by a user may be displayed in accordance with the
output contents of the connected sensor. For example, when
the door sensor is associated with the control rule module, the
numerical value is input from the door sensor, but “open” or
“closed” can be selected on the screen 76 in accordance with
the output of the door sensor shown in FIG. 3.
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e. Control Command Addition

[0074] Next, “control command” is selected from the
menu. When “control command” is selected, a control com-
mand list capable of being selected by a user is displayed. For
example, as shown in a screen 78 of FIG. 10, a control com-
mand list 781 is displayed. The control command instructs
operations, capable of being executed by the device to be
controlled, such as a startup operation of the air conditioner
and an ON/OFF operation of the TV. The device to be con-
trolled receiving the control command discovered in advance
by the control apparatus 100, and is registered. When a user
selects an icon from the control command list 781, an icon
801 of the selected control command is displayed on the
screen. Herein, information necessary to the control com-
mand may be input. For example, when the control command
of “notification by email” is selected, an email address of a
notification destination is input.

f. Control Rule Accumulation

[0075] Subsequently, a user associates the icon of the con-
trol command displayed on the screen with the control mod-
ule. For example, when the user drags and drops a mouse from
the control rule module 741 to the icon 801 of the control
command, the control rule module 741 and the icon 801 of the
control command are connected to each other by an arrow as
shown on a screen 80 of FIG. 10, thereby allowing the control
rule module and the control command to be associated with
each other. The control rule created in this manner is accu-
mulated in the control rule accumulation section 14.

[0076] In addition, the order in which the control rule is
newly created in accordance with the screen shown in FIG. 10
has been described in the above-mentioned example. On the
other hand, when the control rule accumulated in the control
rule accumulation section 14 is changed, addition, deletion or
change of the arrows indicating addition, deletion or associa-
tion of the sensor, the module, and the control command is
performed on the control rule shown on the screen 80.
Thereby, a user is able to freely customize the control rule
using the GUI.

[0077] As described above, the user freely performs the
creation and the change of the control rule, thereby allowing
the control rule to be set. Meanwhile, the control apparatus
100 includes a communication section that transmits and
receives the control rule to and from another control appara-
tus, thereby allowing a user to use the control rule created by
another user by quotation or change thereof. In addition, the
control rule accumulation section shared with another control
apparatus may be used through the above-mentioned com-
munication section. Meanwhile, when a user does not want to
share the control rule, accumulated in the above-mentioned
shared control rule accumulation section, created by user’s
self with another user, the user may not open the control rule
to another user by setting the right of access to such a control
rule.

[2-4. Control Process]|

[0078] Next, the procedure of the control apparatus 100
will be described with reference to a flow diagram shown in
FIG. 13. Herein, the process in the control apparatus 100
shown in FIG. 1 is described, but the same is true of a process
in a control apparatus 101 shown in FIG. 15.

[0079] First, in step S301, the control apparatus 100 dis-
covers and separates a sensor connected to the control appa-
ratus 100. In the discovery of the sensor, the sensor notifies
the control apparatus 100 of the connection, for example,
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when the sensor is connected to the control apparatus 100,
thereby allowing the control apparatus 100 to discover the
sensor. Otherwise, the control apparatus 100 makes an
inquiry periodically, and whether the sensor is connected may
be confirmed.

[0080] Next, the sensor information acquisition section 11
of'the control apparatus 100 acquires the sensor device infor-
mation (see FIG. 3) of the discovered sensor, and accumulates
in the sensor information accumulation section 12. In addi-
tion, “active” of the data structure of the sensor device infor-
mation of the discovered sensor is set to “true”. On the other
hand, when the sensor is separated (when the sensor previ-
ously discovered is not discovered), “active” of the data struc-
ture of the sensor device information is set to “false”.

[0081] Next, in step S302, the sensor information acquisi-
tion section 11 acquires the sensor information (see FIG. 4)
from the discovered sensor. In the acquisition of the sensor
information, the sensor information may be periodically
transmitted from each of the sensors, and the sensor informa-
tion may be periodically inquired of each of sensors from the
sensor information acquisition section 11.

[0082] Sensor collection acquired from each of the sensors
is accumulated in the sensor information accumulation sec-
tion 12 similarly to the sensor device information.

[0083] Next, in step S303, the control command determi-
nation section 15 acquires the control rule matching the sen-
sor information accumulated in the sensor information accu-
mulation section 12, from the control rule accumulation
section 14. The control rule matching the sensor information
is a control rule in which “active” of the sensor device infor-
mation is “true”, relating to a sensor having “timestamp”
within x seconds (for example, within 60 seconds) from the
current time. The sensor having “timestamp” within x sec-
onds from the current time is targeted, thereby allowing obso-
lete sensor information to be excluded. Alternatively, when
the sensor information acquisition section 11 acquires the
sensor information at the time of the change in the numerical
value detected by the sensor, and accumulates the sensor
information having a latest timestamp in the sensor informa-
tion accumulation section 12, the sensor information accu-
mulated in the sensor information accumulation section 12
may be targeted regardless of the current time.

[0084] For example, when the current time is 2010/10/12
08:05:00, and the sensor device information shown in FIG. 3
and the sensor information shown in FIG. 4 are referenced, it
is known that the sensors, in which “active” of the sensor
device information is “true”, having “timestamp” within 60
seconds from the current time are the motion sensor S001, the
illuminance sensor S004 and the door sensor S006. There-
fore, the control command determination section 13 acquires
the control rule relating to the motion sensor S001, the illu-
minance sensor S004 and the door sensor S006 from the
control rule accumulation section 12.

[0085] Next, in step S304, whether to establish the relation-
ship of all the control rules is determined from the control rule
relating to each of the above-mentioned sensors. For
example, when the values of the door sensor, the motion
sensor and the illuminance sensor are input as in a control rule
shown in FIG. 14, whether a control rule capable of deter-
mining the control command can be established is deter-
mined. Meanwhile, the data structure of the control rule
shown in FIG. 14 is the data structure shown in FIG. 5, and the
diagram in which a conceptual diagram such a control rule is
added to the ID of the data structure is as shown in FIG. 6.
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[0086] Next, when the control rule can be established in
step S304 mentioned above, in step S305, the control com-
mand determination section 13 determinates the control com-
mand on the basis of the established control rule. Hereinafter,
the determination of the control command based on the con-
trol rule will be described with reference to the control rule
exemplified in FIG. 14.

[0087] The control command determination section 13
inputs the sensor information of the door sensor to the control
rule module, and determines “open/close”. In the case of
“open”, “1” is output. Similarly, the control command deter-
mination section inputs the sensor information of the motion
sensor to the control rule module, and determines “presence/
absence”. In the case of “absence”, “1” is output. In addition,
the sensor information of the illuminance sensor is input to
the control rule module, and whether the input “numerical
value (unit Lx) indicating brightness” is “150Lx or more” is
determined by the control rule module. In the case of “150Lx
or more”, “1” is output.

[0088] Herein, in the control rule shown in FIG. 14, the
control rule module is composed of two stages. That is, of the
control rule modules shown in FIG. 14, each control rule
module which outputs a value based on the input value from
various types of sensors is located at the former stage, and the
control rule module which outputs a value based on the input
value from each control rule module of the former stage is
located at the latter stage.

[0089] The control rule module of the latter stage deter-
mines whether the total sum of the input values from each
control rule module of the former stage is “3 or more”. The
controlrule module of the latter stage outputs “1” when the of
the total sum of the input values is “3 or more”, and outputs
“0” when the total sum thereof is other than “3 or more”.
[0090] Subsequently, returning to FIG. 13, the description
of step S306 is made. In step S306, the control command
determination section 13 determines whether the output value
obtained by the execution of the control rule in step S305
mentioned above is 1. When the output value is 1, the control
command determination section 13 determines the control
command to be present, and the process proceeds to step
S307. On the other hand, when the output value is O, the
control command determination section determines the con-
trol command not to be present, and thus the process proceeds
to step S308.

[0091] Next, in step S307, the device control section 15
executes the control command determined by the control
command determination section 13. An example of the
execution contents indicated by the control command is as
shown in FIG. 9. According to the control command deter-
mined by the control rule shown in FIG. 14, the email notifi-
cation is executed. As an execution method of the email
notification, the device control section 15 may perform the
control so as to cause a computer connected to the control
apparatus 100 to transmit an email to an email address desti-
nation which is registered in advance, and the device control
section 15 may transmit an email by itself to the email address
destination which is registered in advance. In this manner, for
example, when a person is not present in the living room in the
case where the entrance door is opened, and the electric light
in living room is turned on, it is possible to notify a user, by an
email, to the effect that the electric light in the living room is
turned on.

[0092] On the other hand, in step S308, whether to satisfy
the termination conditions is determined. Returning to step
S302 when the termination conditions are not satisfied, the
process is terminated. The termination conditions correspond
to a case where there are instructions from a user, a case where
there are some errors, or the like.
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3. Control System According to Second Embodiment

[3-1. Outline]

[0093] Next, a control system according to a second
embodiment of the present disclosure will be described. The
control apparatus 101 according to the embodiment is con-
nected to a plurality of home networks through the Internet.
For example, as shown in FIG. 15, a control system is pro-
posed in which a sensor information transfer gateway 30
disposed in a home network 200, a sensor control gateway 40
disposed in a home network 500, and the control apparatus
101 are connected to each other through Internet 300.
[0094] As shown in FIG. 15, the home network 200 is a
domestic home network which is connected to the motion
sensor 21, the temperature sensor 22, the illuminance sensor
23, and the sensor information transfer gateway 30.

[0095] As shown in FIG. 15, the home network 500 is a
domestic home network which is connected to the image
display device 51 which is ON/OFF-controlled, the device to
be controlled such as the air conditioner 52 in which the
temperature level adjustment control is performed, and the
sensor control gateway 40.

[0096] Sensor information from the GPS sensor 24
mounted in a cellular phone terminal is transmitted to the
control apparatus 101 through the Internet 300. In addition,
the control apparatus 101 and a computer 54 are connected to
each other through the Internet 300.

[3-2. Configuration]

[0097] Next, the configuration of each ofthe devices will be
described with reference to FIG. 16. First, as shown in FIG.
16, the control apparatus 101 includes the sensor information
acquisition section 11, the sensor information accumulation
section 12, the control command determination section 13,
the control rule accumulation section 14, the device control
section 15 and a communication section 16.

[0098] The communication section 16 transmits the control
command output from the device control section 15 to the
device to be controlled through the Internet 300. Another
configuration of the control apparatus 101 is the same as the
configuration described in the first embodiment, and thus the
detailed description herein will be omitted.

[0099] The control apparatus 101 having the above-men-
tioned configuration may directly transmit a control com-
mand, performing the separation from the home network,
such as an email transmission command of the control com-
mands to a device to be controlled without the sensor control
gateway 500. For example, the control apparatus 101 trans-
mits the email transmission command to the computer 54
having an email transmission function. Alternatively, the con-
trol apparatus 101 may execute the email transmission
through the communication section 16 included in the control
apparatus 101.

[0100] AsshowninFIG. 16, the sensor information transfer
gateway 30 includes a communication section 31 and a sensor
information acquisition section 32.

[0101] The sensor information acquisition section 32
acquires sensor information from various types of sensors.
The communication section 31 transmits the sensor informa-
tionacquired by the sensor information acquisition section 32
to the control apparatus 101. The sensor information transfer
gateway 30 may collectively transmit the sensor information
acquired from various types of sensors to the control appara-
tus 101.
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[0102] In addition, various types of sensors and the sensor
information transfer gateway 30 on the home network 200
may be connected to each other through ZigBee which is a
low-power-consumption near field wireless communication
standard. In addition, the sensor information transfer gateway
30 and the control apparatus 101 on the Internet may be
connected to each other through the Ethernet.

[0103] As shown in FIG. 16, the sensor control gateway 40
includes a communication section 41 and a device control
section 42.

[0104] The communication section 41 receives a control
command from the control apparatus 101. The device control
section 42 sends the received control command to the device
to be controlled. The sensor control gateway 40 and the con-
trol apparatus 101 on the Internet may be connected to each
other through the Ethernet. In addition, the device to be con-
trolled and the sensor control gateway 40 on the home net-
work 500 may be connected to each other through ZigBee
which is a low-power-consumption near field wireless com-
munication standard.

[0105] Inthis manner, a plurality of home networks and the
control apparatus 101 can communicate with each other
through the Internet, and thus the control apparatus 101 can
controls a device disposed on another home network in accor-
dance with the sensor information of the sensor disposed on
the home network. For example, it is possible to sense the
living conditions of parents who live separately using the
motion sensor and the like, and to monitor the conditions. In
addition, the conditions of a remote location are sensed,
thereby allowing alert notification to be performed when
abnormality occurs.

[0106] Further, it is possible to have easy access to the
control apparatus 101 from the outside of the home network
by disposing the control apparatus 101 on the Internet. For
example, it is possible to easily monitor the domestic condi-
tions from the outside of a home through portable terminal
devices such as a cellular phone and a smartphone.

4. Conclusion

[0107] As described above, according to the control system
of'the present disclosure, it is possible to collect sensor infor-
mation from a sensor, and to determine a control command
according to the acquired sensor information, on the basis of
a control rule which is set in advance. In addition, since a user
is able to freely create and change the control rule, it is
possible to provide a control system for making a user’s life
more comfortable.

[0108] In addition, according to the control system of the
present disclosure, the control rule can be composed of con-
trol rule modules which determine an output value on the
basis of sensor information from one or more sensors. In
addition, the control rule module can determine the output
value by comparing the total sum of information from one or
more sensors with a threshold which is set in advance. In
addition, the control rule may be configured by the combina-
tion of the control rule modules in a multistage manner.
[0109] In addition, according to the control system of the
present disclosure, the control apparatus may include a com-
munication section for sharing the control rule with another
user. Thereby, a user is able to use a control rule previously
created by another user in the user’s own environment only by
selecting the control rule. In addition, it is possible to easily
customize the control rule for user’s self by changing the
control rule created by another user.

[0110] In addition, a user is able to create an original con-
trol rule in a simple procedure by using a GUI for creating or
changing the control rule.

[0111] In addition, in the control system according to the
above-mentioned second embodiment, although the home
network 200 connected to various types of sensors and the
home network 500 connected to the devices to be controlled
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have been described as an example of a separate home net-
work, the control system according to the present disclosure
is not limited thereto. For example, various types of sensors
and the devices to be controlled may be disposed on one home
network. In this case, a gateway to be connected to the Inter-
net is disposed on such a home network, and communication
with the control apparatus on the Internet from the gateway is
performed. Such a configuration of the gateway has a con-
figuration of the sensor information transfer gateway 30 and
a configuration of the sensor control gateway 40 mentioned
above.

[0112] As stated above, although the preferred embodi-
ments of the present disclosure have been described in detail
with reference to the accompanying drawings, the present
disclosure is not limited thereto. It should be understood by
those skilled in the art that various modifications, combina-
tions, sub-combinations and alterations may occur depending
on design requirements and other factors insofar as they are
within the scope of the appended claims or the equivalents
thereof.

[0113] Forexample, in the above-mentioned embodiments,
the procedure of the control system is shown in FIG. 13, but
the present disclosure is not limited thereto. For example, the
discovery and the separation of the sensor in step S301, or the
sensor data acquisition in step S302 may be independently
executed as a separate process.

[0114] Inaddition, the procedure of the control system may
be periodically executed at regular intervals, and may be
executed in a separate process of acquiring sensor informa-
tion, using the acquisition of the sensor information as a
trigger.

[0115] Meanwhile, the present disclosure may include the
following configurations.

[0116] (1) A control apparatus including: a determination
section that determines a control command according to sen-
sor information, on the basis of a control rule capable of being
set by a user for determining the control command controlling
a device; and a control section that controls the device in
accordance with the control command determined by the
determination section.

[0117] (2) The control apparatus according to the above (1),
wherein the control rule specifies a logical connection rela-
tionship of a sensor, a control rule module that specifies a
relationship between an input value and an output value, and
the control command.

[0118] (3) Thecontrol apparatus according to the above (2),
wherein the control rule specifies a multiple-stage connection
relationship of the control rule module.

[0119] (4) The control apparatus according to the above (2)
or (3), further including a display control section that displays
objects indicating the control rule module, the sensor, and the
control command at the time of setting the control rule, and
causes the user to select each of the objects.

[0120] (5) The control apparatus according to any one of
the above (2) to (4), further including: a communication sec-
tion that transmits and receives the control rule to and from
another control apparatus; and a control rule accumulation
section that accumulates the control rule.

[0121] It should be understood that various changes and
modifications to the presently preferred embodiments
described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without depart-
ing from the spirit and scope of the present subject matter and
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without diminishing its intended advantages. It is therefore
intended that such changes and modifications be covered by
the appended claims.

The invention is claimed as follows:

1. A control apparatus comprising:

a determination section that determines a control command
according to sensor information, on the basis of a control
rule capable of being set by a user for determining the
control command controlling a device; and

a control section that controls the device in accordance
with the control command determined by the determi-
nation section.

2. The control apparatus according to claim 1, wherein the
control rule specifies a logical connection relationship of a
sensor, a control rule module that specifies a relationship
between an input value and an output value, and the control
command.

3. The control apparatus according to claim 2, wherein the
controlrule specifies a multiple-stage connection relationship
of the control rule module.

4. The control apparatus according to claim 2, further com-
prising a display control section that displays objects indicat-
ing the control rule module, the sensor, and the control com-
mand at the time of setting the control rule, and causes the
user to select each of the objects.

5. The control apparatus according to claim 1, further com-
prising:

a communication section that transmits and receives the

control rule to and from another control apparatus; and

a control rule accumulation section that accumulates the
control rule.

6. A control method comprising:

storing a control rule capable of being set by a user for
determining a control command controlling adeviceina
storage section;

determining the control command according to sensor
information on the basis of the control rule stored in the
storage section; and

controlling the device in accordance with the control com-
mand determined by the determination section.

7. A program that causes a computer to execute:

a process of storing a control rule capable of being set by a
user for determining a control command controlling a
device in a storage section;

a process of determining the control command according
to sensor information on the basis of the control rule
stored in the storage section; and

a process of controlling the device in accordance with the
control command determined by the determination sec-
tion.

8. A control system comprising:

a sensor; and

a control apparatus including

a determination section that determines a control command
according to sensor information received from the sen-
sor, on the basis of a control rule capable of being set by
auser for determining the control command controlling
a device, and

a control section that controls the device in accordance
with the control command determined by the determi-
nation section.
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