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Description

Title of Invention: METHOD AND APPARATUS FOR CON-

TROLLING HOME DEVICES ON GROUP BASIS IN A HOME

[1]

[2]

[3]

[4]

[5]

[6]

NETWORK SYSTEM
Technical Field

The present disclosure relates to a home network system. More particularly, the
present disclosure relates to a method and apparatus for controlling operations of home

devices on a group basis.

Background Art

A home network system refers to a system that controls a variety of home devices in
a home and enables communication between the home devices by interconnecting the
home devices by cable or wirelessly. The home network system integrates the home
devices through a Home GateWay (HGW or H-GW) and thus connects the home
devices to an external public data network, for example, an Internet Protocol (IP)
network (e.g., the Internet), thereby providing various services in connection to the
Internet.

As the types of home devices have become various and users' demands regarding the
home devices have been increasing, research has been conducted to increase user con-
venience by fulfilling various users' demands.

For example, group control of a plurality of home devices in a home network system
is under study. In a related-art method for controlling home devices on a group basis, a
user sets a situation in which home devices are to be controlled on a group basis and
selects home devices corresponding to the situation one by one, so that the home
devices may perform user-intended operations.

For example, if the user wants to set 4 situations, back-home, going-out, sleep, and
movie-watching and 30 home devices are connected to a home network system, the
user should perform 120 (=4x30) device settings in total, for group control. Since more
situations are set and more home devices are controlled, the related-art group control
method increases user inconvenience and the complexity of User Interfaces (Uls)
designed for group control. It is expected that the number of home devices controlled
in a home network system and the number of situations to be set for group control will
increase in view of the development of a future smart home business. Accordingly,
there is a need for an improved group control scheme that decreases the complexity of
group control of home devices and increases convenience of the group control.

The above information is presented as background information only to assist with an

understanding of the present disclosure. No determination has been made, and no
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assertion is made, as to whether any of the above might be applicable as prior art with
regard to the present disclosure.

Disclosure of Invention

Technical Problem

[7] Aspects of the present disclosure are to address at least the above-mentioned
problems and/or disadvantages and to provide at least the advantages described below.
Accordingly, an aspect of the present disclosure is to provide a method and apparatus
for efficiently grouping a plurality of home devices and controlling the home devices
on a group basis in a home network system.

[8] Another aspect of the present disclosure is to provide a method and apparatus for
grouping a plurality of home devices according to a preset condition and controlling
the home devices on a group basis in a home network system.

[9] Another aspect of the present disclosure is to provide a method and apparatus for
controlling home devices on a group basis according to control histories of the home
devices in a home network system.

[10] Another aspect of the present disclosure is to provide a method and apparatus for
controlling home devices on a group basis according to outdoor information in a home
network system.

[11] Another aspect of the present disclosure is to provide a method and apparatus for
providing an improved User Interface (Ul) to control home devices on a group basis in
a home network system.

Solution to Problem

[12] In accordance with an aspect of the present disclosure, a method for controlling home
devices on a group basis in a home network system is provided. The method includes
collecting operation state information about a plurality of home devices, generating
control history information about the plurality of home devices based on the collected
operation state information, receiving a group control command for a group of home
devices from among the plurality of home devices, the group of home devices being
set based on the control history information, and controlling operations of the group of
home devices according to the received group control command.

[13] In accordance with another aspect of the present disclosure, a home gateway for con-
trolling home devices on a group basis in a home network system is provided. The
home gateway includes at least one communication module configured to com-
municate with a plurality of home devices, and a controller configured to collect
operation state information about the plurality of home devices, to generate control
history information about the plurality of home devices based on the collected

operation state information, to control to receive a group control command for a group
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of home devices from among the plurality of home devices, the group of home devices
being set based on the control history information, and to control operations of the
group of home devices according to the received group control command.

In accordance with another aspect of the present disclosure, a method for controlling
home devices on a group basis in a home network system is provided. The method
includes collecting operation state information about a plurality of home devices,
receiving a request for executing an operation mode based on current operation states
of the plurality of home devices, providing current operation state information about
the plurality of home devices in response to the request, receiving a group control
command for a group of home devices from among the plurality of home devices, the
group of home devices being set based on the current operation state information, and
controlling operations of the group of home devices according to the received group
control command.

In accordance with another aspect of the present disclosure, a gateway for controlling
home devices on a group basis in a home network system is provided. The home
gateway includes at least one communication module configured to communicate with
a plurality of home devices, and a controller configured to collect operation state in-
formation about the plurality of home devices, to control to receive a request for
executing an operation mode based on current operation states of the plurality of home
devices, to provide current operation state information about the plurality of home
devices in response to the request, to control to receive a group control command for a
group of home devices from among the plurality of home devices, the group of home
devices being set based on the current operation state information, and to control op-
erations of the group of home devices according to the received group control
command.

In accordance with another aspect of the present disclosure, a method for controlling
home devices on a group basis in a home network system is provided. The method
includes requesting group control information used for group control of a plurality of
home devices to a home gateway that collects operation state information from the
plurality of home devices and controls operations of the plurality of home devices,
receiving the group control information from the home gateway, registering group
setting information about home devices grouped into a group from among the plurality
of home devices, using the group control information, and transmitting a group control
command to the home gateway based on the registered group setting information about
the group of the home devices.

In accordance with another aspect of the present disclosure, a User Equipment (UE)
in a home network system is provided. The UE includes at least one communication

module configured to communicate with a home gateway that collects operation state
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information from a plurality of home devices and controls operations of the plurality of
home devices, a user interface configured to control operations of the plurality of home
devices, and a controller configured to request group control information used for
group control of the plurality of home devices to the home gateway through the user
interface, to control to receiving the group control information from the home gateway,
to register group setting information about home devices grouped into a group from
among the plurality of home devices, using the group control information, and to
control to transmit a group command to the home gateway based on the registered

group setting information about the group of the home devices.
In accordance with another aspect of the present disclosure, a method for controlling

home devices on a group basis in a home network system is provided. The method
includes receiving outdoor information related to an outdoor environment change from
an external server, acquiring a group control command for a group of home devices
based on the outdoor information, and controlling an operation of the group of home
devices according to the group control command.

In accordance with another aspect of the present disclosure, a home gateway for con-
trolling home devices on a group basis in a home network system is provided. The
home gateway includes at least one communication module configured to com-
municate with the home devices and an external server, and a controller configured to
control to receive outdoor information related to an outdoor environment change from
the external server, to acquire a group control command for a group of home devices
based on the outdoor information, and to control an operation of the group of home
devices according to the group control command.

Other aspects, advantages, and salient features of the disclosure will become apparent
to those skilled in the art from the following detailed description, which, taken in con-
junction with the annexed drawings, discloses various embodiments of the present
disclosure.

Brief Description of Drawings

The above and other aspects, features, and advantages of certain embodiments of the
present disclosure will be more apparent from the following description taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a block diagram of a home network system according to an embodiment of
the present disclosure;

FIG. 2 is a block diagram of a home network system accessible to a User Equipment
(UE) according to an embodiment of the present disclosure;

FIG. 3 is a block diagram of a Home Gateway (HGW or H-GW) according to an em-

bodiment of the present disclosure;
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FIG. 4 is a block diagram of a UE according to an embodiment of the present

disclosure;
FIG. 5 is a block diagram of a home network system supporting group control of

home devices according to an embodiment of the present disclosure;

FIG. 6 is a block diagram of a home network system supporting group control of
home devices according to another embodiment of the present disclosure;

FIG. 7 is a diagram illustrating a signal flow for a procedure for registering a home
device according to an embodiment of the present disclosure;

FIG. 8 is a diagram illustrating a signal flow for a procedure for registering a UE
according to an embodiment of the present disclosure;

FIG. 9 is a diagram illustrating a signal flow for a group control method in a one-
touch mode in a home network system according to an embodiment of the present
disclosure;

FIGS. 10 and 11 illustrate User Interface (UI) screens provided in the one-touch
mode in a home network system according to an embodiment of the present disclosure;

FIG. 12 is a diagram illustrating a signal flow for a group control method in a control
history mode in a home network system according to an embodiment of the present
disclosure;

FIGS. 13, 14, 15, 16, and 17 illustrate UI screens provided in the control history
mode in a home network system according to an embodiment of the present disclosure;
and

FIG. 18 is a diagram illustrating a signal flow for a method for controlling operations
of home devices on a group basis using external information in a home network system
according to an embodiment of the present disclosure.

Throughout the drawings, like reference numerals will be understood to refer to like
parts, components, and structures.

Mode for the Invention

The following description with reference to the accompanying drawings is provided
to assist in a comprehensive understanding of various embodiments of the present
disclosure as defined by the claims and their equivalents. It includes various specific
details to assist in that understanding but these are to be regarded as merely exemplary.
Accordingly, those of ordinary skilled in the art will recognize that various changes
and modifications of the various embodiments described herein can be made without
departing from the scope and spirit of the present disclosure. In addition, descriptions
of well-known functions and constructions may be omitted for clarity and conciseness.

The terms and words used in the following description and claims are not limited to

the bibliographical meanings, but, are merely used by the inventor to enable a clear and
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consistent understanding of the present disclosure. Accordingly, it should be apparent
to those skilled in the art that the following description of various embodiments of the
present disclosure is provided for illustration purpose only and not for the purpose of
limiting the present disclosure as defined by the appended claims and their equivalents.

"o

It is to be understood that the singular forms "a,"” "an," and "the" include plural
referents unless the context clearly dictates otherwise. Thus, for example, reference to
"a component surface” includes reference to one or more of such surfaces.

FIG. 1 is a block diagram of a home network system according to an embodiment of
the present disclosure.

Referring to FIG. 1, the home network system includes home devices 110 having
control functionality and communication functionality and a Home Gateway (HGW or
H-GW) 120. The home devices 100 include smart appliances 112, security devices
114, lighting devices 116, energy devices 118, and the like, which are located in a
home. For example, the smart appliances 112 may include a refrigerator, a washing
machine, a robot cleaner, and the like. The security devices 114 may include a door
lock, a surveillance camera, a security sensor, and the like. The lighting devices 116
may include a fluorescent light, a Light Emitting Diode (LED) light, and the like. The
energy devices 118 may include a power meter, a power socket, an electricity outlet, a
multi-tab power strip, and the like. Additionally, the home devices 110 may include a
Personal Computer (PC), an Internet Protocol (IP) camera, an Internet phone, a wired/
wireless phone, an in-house mobile phone, and the like.

The home devices 110 are capable of communicating with the HGW 120 in a wired
or wireless communication scheme. The home devices 110 may be configured so as to
receive a control command from the HGW 120 and transmit information requested by
the control command to the HGW 120. The HGW 120 includes a communication
module for communication in the wired or wireless communication scheme. The HGW
120 may include a storage for registering and storing information about the home
devices 110 and a controller for collecting information from the home devices 110 and
managing the collected information. Particularly, the HGW 120 may allow access from
an external communication terminal (for example, a User Equipment (UE) such as a
smartphone, a tablet PC, or the like) through a communication network 130 and may
transmit a control signal received from the external communication terminal to a home
device 110. The communication network 130 includes at least one of an IP network
such as the Internet and a wireless network accessible to UEs.

The home network system having the configuration illustrated in FIG. 1 may provide
a home entertainment service such as IP TV (IPTV), Video on Demand (VoD), and the
like, a home data communication service such as data sharing, Voice over IP (VolP),

and video call, and a home automation service such as remote control of home ap-
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pliances, remote metering, security, and protection from disaster. In other words, the
home network system illustrated in FIG. 1 controls all types of home devices inside or
outside a home by interconnecting the home devices to a single network. Accordingly,
it may be understood in the present disclosure that the term 'in a home' or 'in-home’
covers both inside and outside a home. In addition, it may be understood in the present
disclosure that the term 'home' may refer any type of space that a person may occupy,
such as an office, a store, a car, a boat, etc.

A user may access the HGW 120 in the home network system or may access each
home device 110 through the HGW 120 from a remote place by means of a wireless
communication equipment such as a UE. The UE may be any of, for example, a
Personal Digital Assistant (PDA), a smartphone, a portable phone, a tablet PC, a laptop
computer, and the like, which have communication functionality. The user may access
the home network system through an operator network using the UE.

FIG. 2 is a block diagram of a home network system accessible to a UE according to
an embodiment of the present disclosure.

Referring to FIG. 2, the home devices 110 (110-1 to 110-n) of the home network
system are connected to the HGW 120 in a wired or wireless communication scheme.
The HGW 120 is connected to a wired network 130a such as the Internet. If the HGW
120 includes a wireless communication module, the HGW 120 may be connected to a
wireless network 130b.

A registered UE 200 of a user may be connected to the wireless network 130b
including a wireless access network and an operator core network and may access the
HGW 120 through the wired network 130a or the wireless network 130b. The wireless
network 130b may be a 2" Generation (2G) or 3% Generation (3G) cellular commu-
nication system, a 3rd Generation Partnership Project (3GPP) communication system,
a 4% Generation (4G) communication system, a Long Term Evolution (LTE) commu-
nication system, a World Interoperability for Microwave Access (WiMAX) commu-
nication system, or the like. A smart home application is installed in the UE 200 in
order to control operations of the home devices 110 connected to the HGW 120 indi-
vidually or on a group basis.

Upon execution of the smart home application in the UE 200, the UE 200 transmits
to the HGW 120 a control command for individually controlling operations of home
devices 110 according to a user's key input, touch input, or gesture input, or a group
control command for controlling operations of a plurality of grouped home devices 110
by one touch or controlling operations of home devices 110 according to control
histories of the home devices 110 (for example, according to operation states of the
home devices 110 set by situation, by time, by day, or by room). The HGW 120

transmits a device control command to the home device(s) 110 in order to control the
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home device 110 or the grouped home devices 110 according to the control command
or the group control command. The control command or group control command and
the device control command may be configured as a packet including identification in-
formation about the home device(s) 110 and control contents. The control contents
may include a specific operation control command as well as a power on/off command
for the home device(s) 110. The packet carrying the control command or the group
control command may include user authentication information about the UE 200.
While the control command, the group control command, and the device control
command are described separately for the convenience of description, the commands
may be configured as the same packet including the identification information about
the home device(s) 110 and the control contents.

While it has been described in the embodiment illustrated in FIG. 2 that the UE 200
executes the smart home application and thus transmits the control command or the
group control command to the HGW 120 through the network 130a or 130b, it may be
further contemplated as another embodiment that the UE 200 transmits the control
command or the group control command to the HGW 120 through direct commu-
nication with the HGW 120 according to a short-range communication scheme such as
Wireless Fidelity (Wi-Fi) without intervention of the network 130a or 130b. In this
case, if the UE 200 is not connected to the HGW 120 by Wi-Fi, the HGW 120 may
determine that the user is away from the home and if the UE 200 is connected to the
HGW 120 by Wi-Fi, the HGW 120 may determine that the user is located in the home.
Thus, the HGW 120 may control the operation(s) of the home device(s) 110 differently
depending on whether the user is in the home or away from the home.

In another embodiment, the device control command may be transmitted to the home
device(s) 110 through a User Interface (UI) provided by the HGW 120 without using
the UE 200, in response to the control command or the group control command. In a
further embodiment, the HGW 120 may be included in a home device 110 such as a
smart TV, a set-top box, a robot cleaner, a refrigerator, a washing machine, a
smartphone, an in-house phone, or the like.

FIG. 3 is a block diagram of an HGW according to an embodiment of the present
disclosure. The HGW 120 may include at least one of the components illustrated in
FIG. 3.

Referring to FIG. 3, the HGW 120 may communicate with the plurality of home
devices 110 (110-1 to 110-n) illustrated in FIG. 2 through at least one communication
module 122 (122-1 to 122-6) connected to a controller 121. The at least one commu-
nication module 122 includes at least one of wired or wireless communication modules
such as a Wireless Local Area Network (WLAN) module 122-1 such as a Wi-Fi
module, a ZigBee module 122-2, a Bluetooth module 122-3, a Near Field Commu-
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nication (NFC) module 122-4, a wired communication module 122-5, and a Z-WAVE
module 122-6, which conform to wired or wireless communication protocols. The Z-

WAVE module 122-6 falls into one of Radio Frequency (RF) technologies which are

widely used to control a device, such as home automation.

In FIG. 3, the HGW 120 includes a network interface module 123, a storage 124, and
a Ul 125. The controller 121 includes a Central Processing Unit (CPU) 121-1, a Read
Only Memory (ROM) 121-2 that stores a control program to control the HGW 120,
and a Random Access Memory (RAM) 121-3 used as a memory space for tasks
performed in the HGW 120. The controller 121 communicates with a home device(s)
110 through the communication module 122 by executing a program stored in the
ROM 121-2 or the RAM 121-3 or an application program stored in the storage 124.
The controller 121 also transmits to the home device(s) 110 a device control command
to the home device(s) 110 to control an operation(s) of the home device(s) 110 indi-
vidually or on a group basis according to a control command or a group control
command received from the UE 200 or the UI 125, or stores information collected
from the home device(s) 110 in the storage 124.

The UI 125 includes an output module such as a display, a speaker, a notification
lamp and an input module (not shown) such as a touch screen, a keypad, and a mi-
crophone. The user may use the UI 125 in order to manipulate the HGW 120 directly,
register or delete the home device(s) 110 to or from the HGW 120, or control the
operation(s) of the home device(s) 110 through the HGW 120. For this purpose, the
HGW 120 may be loaded with the same smart home application as installed in the UE
200. The HGW 120 may install the smart home application in the ROM 121-2 or the
storage 124.

In an embodiment of the present disclosure, the home devices 110 may be controlled
on a group basis, largely in two modes.

One of the two operation modes is a one-touch mode. In the one-touch mode, upon
execution of a one-touch button provided by the smart home application in a de-
termined situation (for example, at a specific time), all or a selected part of home
devices 110 operating at the specific time are grouped into the same group and op-
erations of the home devices 110 of the group are controlled. The other operation mode
is a control history mode. In the control history mode, home devices 110 operating
under a predetermined condition (for example, by situation, by time, by day, or by
room) are grouped into the same group and the operations of the home devices 110 of
the group are controlled. In the control history mode, the HGW 120 monitors op-
erations of the home devices 110, extracts control histories of the home devices 110,
group the home devices 110 matching one or more predetermined conditions based on

the extracted control histories, and control the operations of the home devices 110
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belonging to the group are controlled. In another embodiment, the HGW 120 may
provide the extracted control histories to the user and the home devices 110 may be
grouped according to the user's selection.

The network interface module 123 may be, for example, an Internet communication
module. The network interface module 123 connects the HGW 120 to an external
network in order to connect the HGW 120 to a server operated by an operator of the
home network system or a cloud server provided by the home network system. The
storage 124 may store program code, data, or information used for operations of the
HGW 120 and, when needed, may store data received from an external device or the
home device(s) 110, under the control of the controller 121.

FIG. 4 is a block diagram of a UE according to an embodiment of the present
disclosure. The UE may be configured to include at least one of the components 1il-
lustrated in FIG. 4.

Referring to FIG. 4, the UE 200 includes a controller 210, a cellular communication
module 220, a sub-communication module 222, a multimedia module 228, a camera
module 236, a Global Positioning System (GPS) module 238, an Input/Output (I/0O)
module 244 a sensor module 242, a memory 258, a power supply 240, and at least one
display 260. The camera module 236 and the GPS module 238 may be optional. The
sub-communication module 222 includes at least one of a WLAN module 224 and a
short-range communication module 226. While not shown, the sub-communication
module 222 may include at least one of modules conforming to wireless commu-
nication protocols in the communication module 122 of FIG. 3. The multimedia
module 228 includes at least one of a broadcasting communication module 230, an
audio play module 232, and a video play module 234. The camera module 236
includes at least one camera, and the I/0 module 244 includes at least one of a button
set 246, a microphone 248, a speaker 250, a vibration motor 252, a connector 254, and
a keypad 256.

The controller 210 includes a CPU 210-1, a ROM 210-2 that stores a control
program to control the UE 200, and a RAM 210-3 that temporarily stores an external
signal or data or is used as a memory space for tasks performed in the UE 200. The
controller 210 controls other components of the UE 200. The cellular communication
module 220 connects the UE 200 to an external device (particularly, a Base Station
(BS) of a cellular system) by a Radio Access Technology (RAT) conforming to a
cellular communication protocol under the control of the controller 220. The cellular
communication module 220 transmits and receives a wireless signal carrying a voice
call, a video call, a Short Messaging Service (SMS) message, or a Multimedia
Messaging Service (MMS) message to and from another communicable device. The

cellular communication module 220 may transmit and receive a wireless signal
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carrying short data in order to control an application or the like.

The WLAN module 224 may be connected to the Internet in a place where a wireless
Access Point (AP; not shown) is installed under the control of the controller 210. The
short-range communication module 226 may conduct wireless short-range commu-
nication between the UE 200 and an external device under the control of the controller
210. The short-range communication may conform to Bluetooth, ZigBee, InfraRed
Data Association (IRDA), Z-WAYVE, or the like. If a communication scheme is
mutually supported, the external device may include the HGW 120 or a home device
110. The display 260 may include a touch screen that displays information of various
applications (for example, call, data transmission, broadcasting, camera, and the like)
including the smart home application executable by the controller 210 and that
provides a Ul for executing an application. The controller 210 may control selection of
a soft key displayed on the touch screen or may execute a related function in response
to a user gesture sensed on the touch screen. The user gesture includes a touch made by
a finger or a tool or a motion made by a human body.

If the smart home application described above with reference to FIG. 2 is installed in
the ROM 210-2 or the memory 258 and then executed, the UE 200 provides a Ul
screen for grouping the home devices 110 according to a user's key input, touch input,
or gesture input sensed by an acceleration sensor or a gyro sensor, generates a group
control command for controlling operations of related home devices 110 on a group
basis in the one-touch mode or the control history mode, and transmits the group
control command to the HGW 120. The group control command may be transmitted to
the HGW 120 through the communication network 130 or by a communication scheme
such as power line communication, Wi-Fi, ZigBee, Z-WAVE, or the like. The memory
258 stores various applications, content, and data used to use the UE 200, and
operation state information about the home devices 110, operation state information
processing results, group setting information about the home devices 110, and control
history information about the home devices 110, which are received from the HGW
120, for group control according to the present disclosure.

In the embodiment illustrated FIG. 2, after each home device 110 performs an
operation according to a device control command, the home device 110 feeds back in-
formation indicating the operation result to the HGW 120. Then the HGW 120
transmits information indicating the operation result (hereinafter, referred to processing
result information) to the UE 200 and the smart home application of the UE 200
provides a UI that indicates the processing result. The UI may be provided in various
forms including a sound effect, a voice message, a text message, an icon, an animation,
and the like.

If the user is away from the home, the user may monitor an in-home situation of the
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home devices 110 through the UE 200. In this case, the user may access the HGW 120
through the UE 200 and monitor the in-home situation by controlling at least one of
registered home devices 110 through the HGW 120. For this operation, at least one of
the home devices 110 may include a digital camera for capturing a still image or video
of an in-home situation. While it has been described in the foregoing embodiment that
a (group) control command of the user for controlling the home devices 110 is
transmitted to the HGW 120 through the UE 200, the UE 200 may use various smart
devices in which the smart home application may be installed, for example, a tablet
PC, an IP-based wired/wireless phone, a multi-functional remote control, a smart TV,
and the like. The smart home application may be provided as a Widget or the like. In
this case, an operation state of a home device 110 may be displayed in real time, peri-
odically or upon request.

FIG. 5 is a block diagram of a home network system supporting group control of
home devices according to an embodiment of the present disclosure. A detailed de-
scription of the same components described before with reference to FIGS. 1 to 4 will
not be provided herein.

In the embodiment illustrated in FIG. 5, the HGW 120 registers information about
the home devices 110, groups the home devices 110 in the one-touch mode or the
control history mode, and stores and manages group setting information. Upon receipt
of a group control command through the smart home application, the HGW 120
uniformly controls operations (e.g., on/off operations) of home devices 110 belonging
to a group corresponding to the group control command. The locations of the home
devices 110 are registered by room. In FIG. 5, reference numerals 140-1, and 140-2 to
140-n, denote at least one room 140 in which at least one home device 110 is located/
installed and the HGW 120 may control an operation(s) of a home device(s) 110 by
room. The HGW 120 is connected to a wired network 130a such as the Internet. If the
HGW 120 includes a wireless communication module, the HGW 120 may be
connected to a wireless network 130b. The HGW 120 provides the UE 200 (or the
specific device such as a PC 201 or the smart TV 150-1) with information used for
group control (referred to as group control information) (for example, group setting in-
formation, control history information, and operation state information about the home
devices 110, and the like) by communicating with the UE 200 such as a smartphone, a
tablet PC, or the like (or a specific home device such as a smart TV 150-1). The group
setting information includes registration information about the home devices 110 to be
controlled by group, which has been set through the UE 200. If the group setting in-
formation is registered through the UE 200, the UE 200 transmits the group setting in-
formation to the HGW 120. If the group setting information is updated, the UE 200
also transmits the updated group setting information to the HGW 120. Therefore, the
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HGW 120 and the UE 200 may share the same group setting information. Alter-
natively, the HGW 120 may automatically configure and register group setting in-
formation based on the control history information. The group setting information
configured by the HGW 120 is transmitted to the UE 200. Upon receipt of the group
setting information registered through the UE 200, the HGW 120 re-transmits the
received group setting information to the UE 200 when it performs group control, so
that the UE 200 may determine whether the received group setting information is
identical to the pre-stored group setting information. If the group setting information is
different, the UE 200 may transmit group setting information confirmed (or re-
configured) by the UE 200 to the HGW 120. The group setting information may be
registered and shared in any other similar and/or suitable manner.

The home devices 110 transmit to the HGW 120 their operation state information at a
current time or their operation state information accumulated from a previous
transmission time of operation state information to the current time, at every prede-
termined period or upon receipt of an operation state information request from the
HGW 120. The HGW 120 may collect the operation state information from the home
devices 120 according to preset conditions. The conditions may be set by situation, by
time, by day, or by room. For example, conditions by situation may include various
situations in which the operation states of the home devices 110 may be distinguished
in the home, for example, going-out, back-home, movie-watching, study, sleep, wake-
up, vacation, cleaning, eating, and the like. Herein, a plurality of conditions may be set
together. The HGW 120 may generate control history information about one or more
home devices 110 that satisfy one or more conditions and provide the control history
information to the UE 200.

In an embodiment of the present disclosure, the home devices 110 may be grouped
by providing a list of home devices 110 operating at a current time or a specific time to
the UE 200 and receiving the user's confirmation, for group control in the one-touch
mode. For group control in the control history mode, the HGW 120 may automatically
group the home devices 110 based on control history information about the home
devices 110 monitored by the HGW 120. Alternatively, after providing the control
history information to the UE 200, the HGW 120 may group one or more home
devices 110 selected by the user through the smart home application into the same
group. If the UE 200 is not used, the home devices 110 may be grouped in the same
manner through a UI provided by the HGW 120.

For grouping of the home devices 110, the home devices 110 should be registered.
The registration may be performed by room 140. For example, the current locations of
the home devices 110 may be registered directly to the HGW 120 or detected using a

Radio Frequency (RF) tag, a sensor, or the like provided in each home device 110.
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Location information about the home devices 110 is mapped to the names of rooms in
which the home devices 110 are located. For example, location information about a re-
frigerator and a TV may be mapped to the names of rooms in which the refrigerator
and the TV are located, such as a kitchen and a living room. The location information
about the home devices 110 may have locations in which the home devices 110 are
generally installed as default values. The location of a home device 110 may be
changed by dragging and dropping an icon representing the home device 110 from one
room to another room, applying a gesture input such as a touch, or generating a voice
command on a home plan view provided through the UE 200 or the smart TV 150-1.
The UE 200 or the smart TV 150-1 may receive location information about the home
devices 110 expressed as the names of rooms and plan view information reflecting the
room location information from the HGW 120 and may provide a UI that displays
operation state information about the home devices 110 by the whole home, by room,
or by device. The UE 200 or the smart TV 150-1 may provide a UI that receives the
control history information and group setting information about the home devices 110
from the HGW 120 and displays the received information.

FIG. 6 is a block diagram of a home network system supporting group control of
home devices according to another embodiment of the present disclosure.

In the home network system illustrated in FIG. 6, the HGW 120 is mounted in a
smart TV 150-2 that facilitates installation of a smart home application and provision
of a Graphical User Interface (GUI), among the home devices. In this case, the user
may group the home devices 110 for group control of the home devices 110 and view
group control information (for example, group setting information, control history in-
formation, and operation state information about the home devices 110, and the like)
more conveniently on a relatively large screen provided by the smart TV 150-2.

In the home network system illustrated in FIG. 6, the HGW 120 registers information
about the home devices 110 installed in the home and controls and manages the
registered home devices 110. For example, if a new home device is installed, the HGW
120 collects and stores information about the new home device, for example, an
Identifier (ID), capacity information, and operation state information about the new
home device. The HGW 120 may acquire the information about the home device
directly from the home device by a service discovery procedure between the HGW 120
and the home device, from a server on the Internet, directly from the user, or from a
system administrator. When the user purchases and installs a new home device and
inputs identification information provided by the home device or its use manual, for
example, a serial number, a model number, or a Quick Response (QR) code to the
HGW 120, the HGW 120 accesses a manufacturer server on the Internet and acquire

the information about the home device based on the identification information about
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the home device. The HGW 120 is connected to a wired network 130a such as the
Internet. If the HGW 120 includes a wireless communication module, the HGW 120
may be connected to a wireless network 130b. A PC 201 communicates via the wired
network 130a and a UE 200 communicates via the wireless network 130b.

FIG. 7 is a diagram illustrating a signal flow for a procedure for registering a home
device according to an embodiment of the present disclosure.

Referring to FIG. 7, when a new home device 110 is installed and power is supplied
to the home device 110, a procedure for registering the home device 110 to the HGW
120 starts in operation 701. Alternatively, a procedure for registering an existing home
device 110 to the HGW 120 starts. Once the registration procedure starts, the HGW
120 performs a discovery procedure for the home device 110 in operation 703. For
example, if the home device 110 is connected to the HGW 120 by Wi-Fi, the HGW
120 performs the discovery procedure for a new neighboring home device periodically
or upon user request. The HGW 120 receives information (hereinafter, referred to as
home device information) about the home device 110 detected by the discovery
procedure from the home device 110. The home device information includes identi-
fication information and capacity information about the home device 110. In a
selective embodiment, the identification information may include a product code in-
dicating the product type of the home device 110 (for example, air conditioner, re-
frigerator, LED light, or the like).

In a selective embodiment, the HGW 120 receives a registration request for the home
device 110 through a UI of the HGW 120, a control console connected to an external
interface, or a computer connected to the Internet and receives information about the
home device 110 from the user in operation 705. In another embodiment, the HGW
120 may acquire identification information about the home device 110 from the home
device 110 or the user, access a manufacturer server of the home device 110 based on
the identification information about the home device 110, and acquire capacity in-
formation about the home device 110 from the manufacturer server.

In operation 707, the HGW 120 registers and stores the home device information
about the home device 110. In a selective embodiment, the HGW 120 may receive ad-
ditional information about the home device 110 directly from the user, or from the UE
200 through the Internet or by Wi-Fi. The additional information may include at least
one of a name, a nickname, and an installation location of the home device 110.

In a selective embodiment, the HGW 120 may receive additional information about
an operation mode and/or authorization of the home device 110 directly from the user,
or from the UE 200 through the Internet or Wi-Fi. The additional information
specifies, for example, an access authorization level of the home device 110. Access

authorization levels may include, for example, access only through the HGW 120,
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access from the registered UE 200, and access from a remote terminal registered to the
HGW 120.

In operation 709, the HGW 120 establishes a connection to the home device 110. The
connection is established according to a predetermined procedure conforming to Wi-
Fi, ZigBee, Bluetooth, NFC, or Z-WAVE, or a wired communication scheme
depending on a communication scheme between the HGW 120 and the home device
110. When the connection is established between the HGW 120 and the home device
110, the home device 110 may transmit data to the HGW 120 through the connection
in operation 711. In an embodiment, the home device 110 may transmit its operation
state information periodically or upon request of the HGW 120.

In operation 713, the HGW 120 may transmit a device control command to the home
device 110. For example, the HGW 120 may transmit a device control command for
power on/off to a plurality of home devices 110 grouped into the same group simul-
taneously or in a predetermined order (or in a predetermined time order) according to
group control in the embodiment of the present disclosure. The device control
command may include a specific control command that sets/restricts an operation time
or a power use amount. The same or different device control commands may be
transmitted to the home devices 110 of the same group.

FIG. 8 is a diagram illustrating a signal flow for a procedure for registering a UE
according to an embodiment of the present disclosure.

Referring to FIG. 8, the UE 200 installs a smart home application supporting remote
control of the HGW 120 in operation 801. In a selective embodiment, installation of
the smart home application may be limited to the UE 200 that has been authenticated
by a predetermined authentication procedure. For example, the HGW 120 provides an
authentication number and a manufacture server that manages the HGW 120 or an
external server that provides the smart home application may allow only the UE au-
thenticated by the authentication number to download the smart home application.

In a selective embodiment, the smart home application may provide limited functions
according to an authorization level assigned to the UE 200. For example, the smart
home application may selectively provide at least one of the functions of information
search through the HGW 120, alarm information reception from the HGW 120,
grouping of the home devices 110, and partial control or full control of the home
devices 110 according to the authorization level of the UE 200. The authorization level
may be set through the HGW 120, the manufacturer server that manages the HGW
120, or the external server that provides the smart home application.

In operation 803, the UE 200 executes the smart home application and transmits a
registration request message to the HGW 120 through the smart home application. The
smart home application may be transmitted to the HGW 120 through the Internet or the
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smart TV 150-2, or directly by Wi-Fi. The registration request message includes at
least one of an ID of the UE (for example, MS Identifier (MSID) or International
Mobile Subscriber Identity (IMSI)), a login ID and a password, authorization in-
formation, and operation mode information.

In a selective embodiment, the HGW 120 receives in operation 805 the registration
request for the UE 200 to be registered from the user through a UI of the HGW 120, a
control console connected to an external interface, or a computer on the Internet. The
HGW 120 may receive information about the UE 200, for example, authorization in-
formation and/or operation mode information (for example, the one-touch mode, the
control history mode, or the like) from the user. In a selective embodiment, the HGW
120 may in operation 809 authenticate the UE 200 using identification information
acquired from the UE 200 or by accessing a server managing subscriber information of
a mobile communication system, if the UE 200 is a smartphone. If the authorization in-
formation about the UE has not been input to the HGW 120, the HGW 120 may
generate authorization information about the UE 200 based on the authentication
result.

The HGW 120 stores the information about the UE 200 and manages the UE 200 as
registered in operation 809. In operation 811, the HGW 120 transmits a registration
ACKnowledgment (ACK) message to the UE 200, indicating successful registration of
the information about the UE 200. Then the HGW 120 may transmit group control in-
formation used to control the home devices 110 on a group basis to the UE 200 in
operation 813. The group control information includes at least one of group setting in-
formation, control history information, and operation state information about the home
devices 110.

In operation 815, upon receipt of the group control information, the user of the UE
200 may transmit a group control command to the HGW 120, for group control in the
one-touch mode or the control history mode using a UI provided by the smart home
application. Upon receipt of the group control command, the HGW 120 transmits a
device control command to one or more home devices 110 of a corresponding group to
control operations of the home devices 110. In a selective embodiment, even though
the HGW 120 has not received a group control command from the UE 200, for
example, if a condition set for the history control mode is satisfied, the HGW 120 may
transmit alarm information indicating that the condition is satisfied to the UE 200.
Upon receipt of an ACK signal from the UE or even though the ACK signal is not
received from the UE, the HGW 120 may control the operations of the one or more
home devices 110 of the group.

Now, a detailed description will be given of operation modes for group control

according to embodiments of the present disclosure.
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To generate a group control command conventionally, a user should define situations
triggering grouping of home devices, select home devices for each group one by one,
and set operation states to be controlled. As a result, as more home devices are
grouped, time and complexity involved in a group control are increased.

To mitigate the inconvenience, an embodiment of the present disclosure provides a
group control method for monitoring operation states of home devices, grouping highly
correlated home devices into the same group based on the control histories of the home
devices under a predetermined condition, and controlling the group of home devices by
an HGW.

In the embodiment of the present disclosure, the HGW monitors operation states of
home devices connected to the HGW and checks the control histories of the home
devices. Further, the HGW 120 sets or determines correlations between the home
devices according to a predetermined condition, for example, by situation, by time, by
day, or by room.

The HGW stores and manages the control histories of the home devices internally or
in an external server. When the home devices are grouped, the HGW provides in-
formation about the control histories to its Ul, a UE, or a home device such as a smart
TV equipped with the HGW. The control histories of the home devices may be
provided by situation, by time, by day, or by room. If a plurality of users have been
registered, the control histories of the home devices may be provided to the individual
users.

If home devices operating at a specific time (for example, at a current time) are
grouped into one group by one touch, the HGW may control on/off of the home
devices of the group at one time by executing the one-touch mode of the smart home
application, without the need for the user's grouping of the home devices one by one.

The home devices grouped into the same group are controlled on a group basis si-
multaneously or in a predetermined order (or in a predetermined time order). A group
control command for group control may be provided to the HGW by a UE, input
through a UI of the HGW, or input through a home device equipped with the HGW. In
another embodiment, each individual home device may directly recognize the group
control command, determine whether the home device belongs to a corresponding
group or satisfies a predetermined condition, and determine whether to operate based
on the determination. In this case, the group control command may include at least one
of, for example, a group ID, a condition ID, and a device control command for con-
trolling a specific operation (for example, on/off control, operation time control, power
use amount control, and the like).

In other words, upon direct or indirect receipt(or input) of a group control command,

the HGW may determine home devices of a corresponding group and transmit the
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group control command to the home devices of the corresponding group in a home. In
another embodiment, if the HGW may transmit the group control command to all
home devices in a home, each of the home devices receiving the group control
command may determine whether the home device belongs to the group or satisfies a
predetermined condition and determines whether to operate based on the determination
in the embodiment of the present disclosure.

FIG. 9 is a diagram illustrating a signal flow for a group control method in a one-
touch mode in a home network system according to an embodiment of the present
disclosure. The embodiment of FIG. 9 is based on a group control command provided
through the UE 200. For the convenience of description, it is assumed that all home
devices are a first home device (home device 1) 110-1, a second home device (home
device 2) 110-2, and a third home device (home device 3) 110-3.

Referring to FIG. 9, the HGW 120 receives operation state information from all of
the home devices 110-1, 110-2, and 110-3 periodically or upon request in operation
901 and stores the operation state information in relation to the respective home
devices in operation 903. If the smart home application of the UE 200 is executed and
the one-touch mode is executed (execution of the one-touch mode may be interpreted
as a mode of setting the one-touch mode) in operation 905, the UE 200 transmits a
one-touch mode execution request to the HGW 120 in operation 906. Upon receipt of
the one-touch mode execution request, the HGW 120 replies to the UE 200 by
transmitting the operation state information about the home devices 110-1, 110-2, and
110-3 for a current time to the UE 200 in operation 907. When the one-touch mode is
initially executed, a UI screen may be provided as illustrated in FIG. 10 or 11.

FIG. 10 illustrates UI screens in a one-touch mode in which in-home zones are not
defined according to an embodiment of the present disclosure.

Referring to FIG. 10, when the user clicks a Save Current State button 1011 on a Ul
screen of the UE 200 as indicated by reference numeral 1010, the smart home ap-
plication displays the operation states of the home devices 110-1, 110-2, and 110-3 as
on or off as indicated by reference numeral 1031 based on the operation state in-
formation about the home devices 110-1, 110-2, and 110-3 at the current time, as
indicated by reference numeral 1030. The user may store the operation states of the
home devices 110-1, 110-2, and 110-3 for the current time without any change or after
changing the operation state of a home device from an on-state to an off-state or vice
versa, as indicated by reference numeral 1033. The stored operation states of the home
devices 110-1, 110-2, and 110-3 may be registered and stored as indicated by reference
numeral 1051 in the one-touch mode under an input group control name as indicated
by reference numerals 1050 and 1053. The UE 200 transmits the stored one touch-

mode group setting information to the HGW 120. If the one-touch mode stored under
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the group control name is executed, the UE 200 transmits a group control command
based on the group setting information to the HGW 120.

FIG. 11 illustrates UI screens in a one-touch mode in which in-home zones are
defined by room according to an embodiment of the present disclosure.

Referring to FIG. 11, when the user clicks a Save Current State button 1111 on a Ul
screen of the UE 200 as indicated by reference numeral 1110, the smart home ap-
plication displays the operation states of the home devices 110-1, 110-2, and 110-3 as
on or off by room 1131 based on the operation state information about the home
devices 110-1, 110-2, and 110-3 at the current time, as indicated by reference numeral
1130. The user may store 1155 the operation states of the home devices 110-1, 110-2,
and 110-3 for the current time by room 1151 and 1153 without any change or after
changing the operation state of a home device from an on-state to an off-state or vice
versa, as indicated by reference numeral 1150. The stored operation states of the home
devices 110-1, 110-2, and 110-3 may be registered and stored as indicated by reference
numeral 1171 in the one-touch mode under an input group control name, as indicated
by reference numerals 1170 and 1173. The UE transmits the stored one touch-mode
group setting information to the HGW 120. If the one-touch mode stored under the
group control name is executed, the UE 200 transmits a group control command based
on the group setting information to the HGW 120.

Referring to FIG. 9 again, upon receipt of a group control command configure or
stored as illustrated in the embodiment of FIG. 10 or 11 in operation 909, the HGW
120 transmits a device control command to the home devices 110-1 and 110-2 of a
group corresponding to the group control command in operation 911. If the group
control command is stored in the embodiment of FIG. 9, the user may retrieve the
group control command from the UE 200 and transmit the group control command to
the HGW 120, to thereby control operations of the home devices 110-1 and 110-2.

According to the embodiment illustrated in FIGS. 9, 10 and 11, a function button for
facilitating storing and editing of settings for a group control of home devices based on
the operation states of the home devices at a current time may be provided. Ac-
cordingly, the user may generate and store a group control command reflecting the
operation states of the home devices corresponding to a current situation by one click.
In addition, when a group control command is initially set, the user may be relieved of
the constraint imposed by the number of situations (for example, eating, study, movie-
watching, and the like)/the number of home devices. When the operation states of
home devices at a current time are stored, the user may modify/edit zone information
and state information about the home devices.

In another embodiment, control histories of home devices may be stored and used

even in a one-touch mode, while not shown in the embodiment illustrated in FIGS. 9,
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10, and 11. In this case, the control histories of the home devices may be stored along
with detailed operation states of the home devices. When the one-touch mode is set,
the on/off states of the home devices at a current time may be set and the frequently
used operation states of the home devices may be set as their detailed operation states
based on the control histories. For example, if an air conditioner being a home device
is currently in the on state when the one-touch mode is set, the air conditioner may be
set as the on state and detailed operation states of the air conditioner, such as
frequently used wind strength, temperature, and the like may also be set based on the
control history of the air conditioner until the moment. The user may directly set the
detailed operation states of the air condition through a UL

FIG. 12 is a diagram illustrating a signal flow for a group control method in a control
history mode in a home network system according to an embodiment of the present
disclosure. The embodiment of FIG. 12 is based on the assumption that a group control
command is transmitted through the UE 200. For the convenience of description, it is
assumed that all home devices are home device 1 110-1, home device 2 110-2, and
home device 3 110-3.

Referring to FIG. 12, the HGW 120 receives operation state information from all of
the home devices 110-1, 110-2, and 110-3 periodically or upon request in operation
1201 and stores the operation state information in relation to the respective home
devices 110-1, 110-2, and 110-3 in operation 1203. In operation 1205, the HGW 120
monitors control histories of the home devices 110-1, 110-2, and 110-3 based on the
accumulated operation state information about the home devices 110-1, 110-2, and
110-3 periodically or upon request and stores the control histories. If the smart home
application of the UE 200 and the control history mode are executed in operation 1207,
the UE 200 transmits a control history mode execution request to the HGW 120 in
operation 1208. Upon receipt of the control history mode execution request, the HGW
120 replies to the UE 200 by transmitting control history information about the home
devices 110-1, 110-2, and 110-3 to the UE 200 in operation 1209. When the control
history mode is initially executed, UI screens may be provided as illustrated in FIGS.
13 to 17. The accumulated operation state information about the home devices 110-1,
110-2, and 110-3 may be provided as the control history information or detailed history
information may be generated based on correlations between the home devices 110-1,
110-2, and 110-3 according to a predetermined condition, for example, by situation, by
time, by day, or by room.

In operation 1211, the home devices 110-1, 110-2, and 110-3 are grouped based on
their history control information displayed on Ul screens as illustrated in FIGS. 13 to
17 according to a predetermined condition.

FIG. 13 illustrates UI screens in the control history mode according to an em-
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bodiment of the present disclosure.

Referring to FIG. 13, the user checks control histories (that is, use histories) of home
devices and directly selects home devices to be turned on or off. Reference numeral
1310 denotes the control histories of home devices, reference numeral 1330 denotes an
example of grouping home devices to be turned on/off by the user, reference numeral
1350 denotes the groups, for example, by room, and reference numeral 1370 denotes
an example of registering and storing group setting information configured based the
control histories.

FIG. 14 illustrates UI screens in the control history mode according to an em-
bodiment of the present disclosure. In the example, the starting and ending times of op-
erations of home devices in a specific situation (for example, time-based control
histories) are displayed on a Ul screen and home devices are grouped for one situation
(for example, a selected time zone).

Referring to FIG. 14, reference numeral 1410 denotes time-based control histories of
home devices, reference numeral 1430 denotes an example of grouping 1431 home
devices to be turned on/off in a selected time zone, reference numeral 1450 denotes the
groups, for example, by room, and reference numeral 1470 denotes an example of reg-
istering and storing group setting information configured according to the time-based
control histories.

If home devices are grouped based on their time-based control histories as described
above, a time zone in which home devices are correlated may be extracted and rep-
resented as a situation. The correlations may be determined according to a time
threshold (for example, if the time threshold is 3 minutes, home devices sequentially
turned on within 3 minutes may be determined as correlated). A time zone may be
extracted based on this time threshold and one situation (for example, eating, going to
the office, or the like) may be defined for the time zone. Then, control commands for
home devices satisfying the situation may be grouped and set as one group control
command.

Exemplary information that may be used in defining a specific situation based on
control histories of home devices may be given as follows.

1) Time zones (AM/PM/Early Morning), door lock (back-home/going-out, and the
like), Wi-Fi connection or disconnection between the UE 200 and the HGW 120 (in
the case of Wi-Fi connection, it is determined that the user is located inside a home and
in the case of Wi-Fi disconnection, it is determined that the user is away from the
home), alarm (wake-up/TV watching, and the like), scheduling (vacation and the like),
TV (whether the user is in a living room or whether the user is watching a movie), light
(whether the user is in a room), a motion sensor (whether the user is in a room), voice

recognition (whether the user is in a room), a contact sensor, an illumination sensor, a
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cleaner (cleaning), an oven/microwave oven (eating), a washing machine, an air con-
ditioner, a fan, and the like.

2) The time difference between events triggering an operation of a home device is
compared with a time threshold. If the time difference exceeds the time threshold, the
events are defined as different situations.

The following situations may be defined and a time threshold may be set for each
situation according to an embodiment of the present disclosure.

Going-out: {Change to Door Locked & Light Off & TV Off} | Time Threshold

Back-home: {Change to Door Unlocked & Light On & Motion Sensing} | Time
Threshold

Movie-watching: {TV On & Home Theater On & Media Player Played} | Time
Threshold

Study: {Study Room Light On & TV off} | Time Threshold

Sleep: {Time Information & Light Off & TV Off & Washing Machine Off} | Time
Threshold

Wake-up: {Alarm On & Light On & Audio On} | Time Threshold

Vacation: {Schedule Checked & All Devices Off} | Time Threshold

Cleaning: {Window Opened & Cleaner On & Sound Recognition} | Time Threshold

Eating: {Oven/Gas Range/Microwave Oven On & Table Light On} | Time Threshold

FIG. 15 illustrates UI screens in the control history mode according to an em-
bodiment of the present disclosure. In the example, the moment one situation ends, the
operations states of all home devices at a current time are stored and managed.

Referring to FIG. 15, reference numeral 1510 denotes time-based control histories of
home devices, reference numeral 1530 denotes an example of grouping 1531 home
devices to be turned on/off, after one situation ends, reference numeral 1550 denotes
the groups of home devices by room, and reference numeral 1570 denotes an example
of registering and storing group setting information configured based on the ter-
mination of the one situation. In the embodiment of FIG. 15, home devices may be
grouped in a new mode by reflecting the operation states of uncontrolled home devices
and the operation states of the home devices may be loaded and stored/edited at the
moment a specific situation starts/ends. For example, the operation states of corre-
sponding home devices during a time period spanning from 8:30 to 8:34 over which
control commands are correlated in the control histories of the home devices may be
generated/edited in a new mode, as indicated by reference numeral 1530.

FIG. 16 illustrates UI screens in the control history mode according to an em-
bodiment of the present disclosure. In the example, repeated control commands for
home devices are extracted based on information about similar situations by day/time

and grouping of the home devices is recommended to the user.
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Referring to FIG. 16, reference numeral 1610 denotes a settings screen for displaying
control histories of home devices by day/time 1611 and 1613, reference numeral 1630
denotes an example of grouping 1631 home devices having a repetition pattern by ex-
tracting repeated control commands by day/time, reference numeral 1650 denotes the
groups, for example, by room, and reference numeral 1670 denotes an example of reg-
istering and storing group setting information configured based on control commands
for the home devices having the repetition pattern.

FIG. 17 illustrates UI screens in the control history mode according to an em-
bodiment of the present disclosure. In the example, repeated control states of home
devices are extracted based on information about similar situations by day/time and
grouping of the home devices is recommended to the user.

Referring to FIG. 17, reference numeral 1710 denotes a settings screen for displaying
control histories of home devices by day/time 1711 and 1713, reference numeral 1730
denotes an example of grouping 1731 of home devices having a repetition pattern by
extracting repeated control states by day/time, reference numeral 1750 denotes the
groups, for example, by room, and reference numeral 1770 denotes an example of reg-
istering and storing group setting information configured based on control commands
for the home devices having the repetition pattern.

Referring to FIG. 12 again, upon receipt of a group control command based on the
group setting information as in the embodiments illustrated in FIGS. 13 to 17 in
operation 1213, the HGW 120 transmits a device control command to the home
devices 110-1 and 110-2 of the group corresponding to the group control command in
order to control operations of the home devices 110-1 and 110-2 in operation 1215.

In the embodiments illustrated in FIGS. 12 to 17, the control histories of home
devices may include detailed operation states of the home devices. In this case, the
detailed operation states of the home devices as well as their on/off states may be set
based on the control histories stored when the control history mode is executed. The
most frequency operation states of the home devices may be set as the detailed
operation states of the home devices. For example, if a home device is a heater,
detailed operation states such as the most frequent heating temperature, heating time,
and the like as well as an on/off state may be set for the heater. The user may also set
the detailed operation states of the home device through a Ul

According to the embodiments illustrated in FIGS. 12 to 17, a group control
command may be extracted/generated/stored/edited based on control histories of home
devices. When a group control command is generated, a time period expected to
correspond to a specific situation may be provided to a user, thereby increasing con-
venience. In addition, the operation states of home devices in a home at the moment

the user provides a specific situation to the home, as well as the histories of controlling



25

WO 2015/076609 PCT/KR2014/011246

[133]

[134]

[135]

[136]

[137]

[138]

the home devices by the user may be stored and provided to the user.

While the embodiments illustrated in FIGS. 9 to 12 have been described in the
context that on/off states are the operation states of home devices, frequently used
functions of the home devices (for example, cleaning start/end for a robot cleaner,
recording start/end for an IP camera, and the like) may be displayed on a Ul screen as
the operation states of the home devices.

While the embodiments illustrated in FIGS. 9 to 12 have been described in the
context that the UE 200 transmits a group control command to the HGW 120, the
group control command may be input directly to the HGW 120 or a home device such
as a smart TV equipped with the HGW 120. While the embodiments illustrated in
FIGS. 9 to 12 have been described in the context of a group control scheme in which
the HGW 120 checks a group control command and transmits a device control
command to home devices of a corresponding group from among total home devices,
if the HGW 120 transmits a group control command to all home devices, each home
device receiving the group control command may interpret the group control command
and determine whether to operate.

An embodiment of using correlations between home devices in grouping the home
devices based on their control histories has been described before.

Regarding correlations, other home devices operating in conjunction with each home
device may be represented, for example, as a matrix. If a repeated pattern exists or a
time threshold is satisfied, home devices may be grouped adaptively according to their
use patterns by weighting them. Once correlations between the home devices are de-
termined, control history information may be extracted in a descending order of cor-
relations and provided to the user. For example, if the user selects one home device for
group control, other selectable home devices may be displayed sequentially in a de-
scending order of correlations with the selected home device and the user may selects
home devices to be grouped into the same group from among the displayed home
devices.

According to the foregoing embodiments of the present disclosure, a mode for group
control of home devices may be easily set in a user-customized manner in the case of
the one-touch mode. In the one-touch mode, once the user groups home devices, a list
of the grouped home devices for group control may be modified at a next time, for
convenient use. Each family member may store/use all cases such as eating, going-out,
back-home, study, and the like according the individual family member's taste and
group information may be shared between family members.

In the control history mode, control commands or control states of home devices that
are repeated in a corresponding situation may be extracted from control histories of the

home devices in consideration of a predetermined condition or their correlations, to
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thereby improve a related-art complicated group control method. In addition, control
commands or control states of home devices having a repetition pattern may be
extracted by collecting and comparing the control histories of the home devices by
time/day and recommended to the user. Thus, a group control command for each
situation may be provided according to the user's taste.

In the foregoing embodiments of the present disclosure, an HGW controls home
devices on a group basis using operation states information about the home devices
received from the home devices. Now, a description will be given of another em-
bodiment of the present disclosure in which an HGW controls home devices on a
group basis using outdoor information related to an outdoor environment change (for
example, environment information such as fine dust information, disaster information
announcing a disaster emergency, weather information notifying heavy rain, heavy
snow, or heat wave, and the like).

In another embodiment, outdoor information may be provided by a server of a public
facility that manages environment information, disaster information, weather in-
formation, and the like or a server of an operator that collects environment in-
formation, disaster information, weather information, and the like and provides them as
an information service. Servers of a public facility, an operator, and the like will be
referred to as external servers.

Information preset between an HGW and an external server from among en-
vironment information, disaster information, weather information, and the like may be
provided and may be detailed by region, by time, by extent, or the like.

FIG. 18 is a diagram illustrating a signal flow for a group control method for con-
trolling operations of home devices on a group basis using external information in a
home network system according to an embodiment of the present disclosure. For the
convenience of description, it is assumed that all home devices are home device 1
110-1, home device 2 110-2, and home device 3 110-3.

Referring to FIG. 18, the HGW 120 may receive outdoor information such as en-
vironment information, disaster information, or weather information, which is hard to
sense or collected in a home, from an external server 300 periodically or by push
service in operation 1801. For example, the HGW 120 may receive outdoor en-
vironment information hard to sense in a home, such as a fine dust alarm, an
earthquake forecast, and the like from the external server 300 by push service. Upon
receipt of the outdoor information in operation 1803, the HGW 120 determines
(checks) whether there is a group control command mapped to the received outdoor in-
formation. For this purpose, the HGW 120 may store group control commands and
related group setting information that are pre-mapped to outdoor information rep-

resenting various situations, and may control operations of the home devices 110-1 and



27

WO 2015/076609 PCT/KR2014/011246

[144]

[145]

[146]

110-2 of a group corresponding to each group control command. Therefore, in the
presence of a group control command mapped to the received outdoor information in
operation 1803, the HGW 120 transmits a device control command to the home
devices 110-1 and 110-2 to control operations of the home devices 110-1 and 110-2
belonging to the group corresponding to the group control command in operation 1807.

For example, it is assumed that a fine dust alarm is provided as outdoor information
and a humidifier, a robot cleaner, and an air purifier are grouped into the same group
from among home devices in order to keep the indoors clean and comfortable. In this
case, upon receipt of the fine dust alarm by push service, the HGW 120 transmits a
device control command to the home devices, that is, the humidifier, the robot cleaner,
and the air purifier according to a group control command mapped to the fine dust
alarm, and the humidifier, the robot cleaner, and the air purifier reduce an indoor fine
dust density by their operations. On the other hand, in the absence of a group control
command mapped to the received outdoor information in operation 1803, the HGW
120 analyzes control history information, for example, according to the embodiment of
FIG. 12 and sets a group control command by setting group setting information
registered and stored at a nearest time point to the reception time point of the outdoor
information (time, season, and the like) as group setting information corresponding to
the outdoor information in operation 1805. Then the HGW 120 transmits a device
control command to the home devices 110-1 and 110-2 according to the set group
control command in operation 1807. The HGW 120 may report execution of group
control based on the outdoor information to the UE 200 in operation 1809. While not
shown in FIG. 18, it may be contemplated as another embodiment that in the absence
of a group control command mapped to the received outdoor information in operation
1803, the HGW 120 notifies the user of the reception of the outdoor information
instead of directly setting a group control command and then controls operations of
home devices by receiving a group control command set by the UE 200 as in the em-
bodiments of FIGS. 12 to 16.

The embodiment of FIG. 18 may be implemented in combination with the em-
bodiment of FIG. 9 or 12. In this case, operation collision may be mitigated by pri-
oritizing group controls based on outdoor information. For example, if outdoor in-
formation is received during operations of home devices in progress in the control
history mode, the control history-mode group control may be discontinued and instead,
outdoor information-based group control may be performed. Upon completion of the
group control based on the outdoor information, the group control in the control history
mode may resume.

External outdoor information as well as control history information about home

devices may be used in the embodiment of FIG. 18, thereby efficiently controlling op-
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erations of the home devices.

[147] The proposed method and apparatus for controlling home devices on a group basis in
a home network system may be implemented as computer-readable code in a non-
transitory computer-readable recording medium. The non-transitory computer-readable
recording medium may include any kind of recording device storing computer-
readable data. Examples of the recording medium may include ROM, RAM, optical
disk, magnetic tape, floppy disk, hard disk, non-volatile memory, and the like, and may
also include the medium that is implemented in the form of carrier waves (for example,
transmission over the Internet). In addition, the non-transitory computer-readable
recording medium may be distributed over the computer systems connected over the
network, and computer-readable codes may be stored and executed in a distributed
manner.

[148] While the present disclosure has been shown and described with reference to various
embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the spirit and
scope of the present disclosure as defined by the appended claims and their

equivalents.
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Claims

A method for controlling home devices on a group basis in a home
network system, the method comprising:

collecting operation state information about a plurality of home
devices;

generating control history information about the plurality of home
devices based on the collected operation state information;

receiving a group control command for a group of home devices from
among the plurality of home devices, the group of home devices being
set based on the control history information; and

controlling operations of the group of home devices according to the
received group control command.

The method of claim 1, wherein the group of home devices satisfies a
condition determined based on the control history information.

The method of claim 2, wherein the group of home devices satisfying
the determined condition includes a group of home devices operating
within a predetermined time threshold.

The method of claim 2, wherein the group of home devices satisfying
the determined condition includes a group of home devices operating
together in a specific situation.

The method of claim 1, wherein the group of home devices is set from
a list of home devices extracted in a descending order of correlations
based on the control history information.

The method of claim 1, wherein the group of home devices is set from
a list of home devices operating within a time period set based on the
control history information.

The method of claim 1, wherein the group control command is received
from a User Equipment (UE) that received the control history in-
formation.

The method of claim 1, further comprising receiving group setting in-
formation about the group of home devices from a User Equipment
(UE).

The method of claim 1, wherein the group control command includes
identification information about the home devices of the group and
control contents for each of the home devices.

A home gateway for controlling home devices on a group basis in a

home network system, the home gateway comprising:
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at least one communication module configured to communicate with a
plurality of home devices; and

a controller configured to collect operation state information about the
plurality of home devices, to generate control history information about
the plurality of home devices based on the collected operation state in-
formation, to control to receive a group control command for a group of
home devices from among the plurality of home devices, the group of
home devices being set based on the control history information, and to
control operations of the group of home according to the received
group control command.

The home gateway of claim 10 adapted to operate according to one of
claims 2 to 9.

A method for controlling home devices on a group basis in a home
network system, the method comprising:

collecting operation state information about a plurality of home
devices;

receiving a request for executing an operation mode based on current
operation states of the plurality of home devices;

providing current operation state information about the plurality of
home devices in response to the request;

receiving a group control command for a group of home devices from
among the plurality of home devices, the group of home devices being
set based on the current operation state information; and

controlling operations of the group of home devices according to the
received group control command.

The method of claim 12, wherein the group control command is
received from a User Equipment (UE) that received the control history
information.

The method of claim 12, wherein the group control command includes
identification information about the home devices of the group and
control contents for each of the home devices of the group.

The method of claim 12, further comprising generating information
about control histories of the plurality of home devices based on the
collected operation state information, the current operation state in-
formation includes detailed operation state information for each of the
home devices of the group, set based on the control histories, and the
detailed operation state information includes information about a most

frequently performed operation state of the home device.
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A home gateway for controlling home devices on a group basis in a
home network system, the home gateway comprising:

at least one communication module configured to communicate with a
plurality of home devices; and

a controller configured to collect operation state information about the
plurality of home devices, to control to receive a request for executing
an operation mode based on current operation states of the plurality of
home devices, to provide current operation state information about the
plurality of home devices in response to the request, to control to
receive a group control command for a group of home devices from
among the plurality of home devices, the group of home devices being
set based on the current operation state information, and controlling op-
erations of the group of home devices according to the received group
control command.

The home gateway of claim 16 adapted to operate according to one of
claims 13 to 15.

A method for controlling home devices on a group basis in a home
network system, the method comprising:

requesting group control information used for group control of a
plurality of home devices to a home gateway that collects operation
state information from the plurality of home devices and controls op-
erations of the plurality of home devices;

receiving the group control information from the home gateway;
registering group setting information about home devices grouped into
a group from among the plurality of home devices, using the group
control information; and

transmitting a group control command to the home gateway based on
the registered group setting information about the group of the home
devices.

The method of claim 18, wherein the group control information
includes control history information about the plurality of home
devices, and the group of the home devices satisfies a condition de-
termined based on the control history information.

The method of claim 19, wherein the group of the home devices
satisfying the determined condition includes a group of home devices
operating within a predetermined time threshold.

The method of claim 19, wherein the group of the home devices

satisfying the determined condition includes a group of home devices
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operating together in a specific situation.

The method of claim 19, wherein the group of the home devices is set
from a list of home devices extracted in a descending order of cor-
relations based on the control history information.

The method of claim 19, wherein the group of the home devices is set
from a list of home devices operating within a predetermined time
period determined based on the control history information.

The method of claim 18, wherein the group control information
includes current operation state information about the plurality of home
devices and the group control command is set based on the current
operation state information.

The method of claim 24, wherein the group control information
includes information about control histories of the plurality of home
devices, the current operation state information includes detailed
operation state information for each of the home devices of the group,
set based on the control histories, and the detailed operation state in-
formation includes information about a most frequently performed
operation state of the home device.

A User Equipment (UE) in a home network system, the UE
comprising:

at least one communication module configured to communicate with a
home gateway that collects operation state information from a plurality
of home devices and controls operations of the plurality of home
devices;

a user interface configured to control operations of the plurality of
home devices; and

a controller configured to request group control information used for
group control of the plurality of home devices to the home gateway
through the user interface, to control to receive the group control in-
formation from the home gateway, to register group setting information
about home devices grouped into a group from among the plurality of
home devices, using the group control information, and to control to
transmit a group command to the home gateway based on the registered
group setting information about the group of the home devices.

The UE of claim 26 adapted to operate according to one of claims 19 to
25.

A method for controlling home devices on a group basis in a home

network system, the method comprising:
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receiving outdoor information related to an outdoor environment
change from an external server;

acquiring a group control command for a group of home devices based
on the outdoor information; and

controlling an operation of the group of home devices according to the
group control command.

The method of claim 28, wherein the outdoor information includes at
least one of environment information, disaster information, and weather
information.

The method of claim 28, wherein the outdoor information is received
from the external server by a push service.

The method of claim 28, wherein the outdoor information is pre-
mapped to the group control command.

The method of claim 28, wherein the acquisition comprises:
determining whether there is a group control command mapped to the
received outdoor information; and

determining a group control command in correspondence with the
received outdoor information, in the absence of the group control
command mapped to the received outdoor information.

The method of claim 28, wherein the acquisition comprises:
determining whether there is a group control command mapped to the
received outdoor information;

transmitting the received outdoor information to a User Equipment
(UE), in the absence of the group control command mapped to the
received outdoor information; and

receiving a group control command for the group of home devices from
the UE.

The method of claim 28, further comprising:

collecting operation state information about the home devices;
generating control history information about the home devices based on
the collected operation state information;

receiving a group control command for a group of home devices set
based on the control history information; and

controlling an operation of the group of home devices according to the
received group control command.

A home gateway for controlling home devices on a group basis in a
home network system, the home gateway comprising:

at least one communication module configured to communicate with
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the home devices and an external server; and

a controller configured to control to receive outdoor information related
to an outdoor environment change from the external server, to acquire a
group control command for a group of home devices based on the
outdoor information, and to control an operation of the group of home
devices according to the group control command.

The home gateway of claim 35 adapted to operate according to one of
claims 29 to 34.



1/14

WO 2015/076609
[Fig. 1]
110
HOME DEVICE
112 114
SMART APPLIANCES SECURITY DEVICES
= 9 9
&-12) ] =u "g/{%
IS — I
F0

~120

HGW

[/

110-1

110-n

120

HGW

WIRED NETWORK
WIRELESS NETWORK

130
COMMUNICATION
NETWORK

130a

130b

200 —
[Fig. 3]
120 ul 125
122
poomm
NETWORK
12214 WLANMODULE |« CONTROLLER INTERFACE MODULE |13
| ! 121-1
| |
| | CPU
122-2~i— ZIGBEE MODULE : STORAGE  |—124
| |
| |
BLUETOOTH | |
122.3-] ! ROM |- 121-2
T|  MODULE |
| |
122-4-4  NFC MODULE ] RAM |- 121-3
I I 121
! WIRED ! v
122-5-+ COMMUNICATION feec
! MODULE !
| |
| |
122-6-+{ ZWAVE MODULE <}
|
|
|
|
|

PCT/KR2014/011246



2/14

WO 2015/076609 PCT/KR2014/011246
[Fig. 4]
200 DISPLAY ~—260
210
l
220~ Coﬁﬁbﬁéﬁw CONTROLLER POWER SUPPLY |—240
MODULE 210-1
222~ [ SUB-COMMUNICATION cPu SENSOR MODULE [~—242
MODULE
224 ~—| WLAN MODULE | con -k 210-2 IOMODULE  |-_244

SHORT-RANGE BUTTONS 246
996 | COMMUNICATION

MODULE > RAM |~ 210-3 | [ MICROPHONE  |H-248

228—~{ MULTIMEDIA MODULE SPEAKER —250
2304 BROADCASTING

| COMMUNICATION VIBRATION MOTOR |+ 252

A
-

MODULE
«—> CONNECTOR  |H—254
232 -] AUDIO PLAY
vooue M |V | __________
! KEYPAD Jk\-256
234 - VIDEQ PLAY y 1 |l
MODULE

< MEMORY —258

236~ CAMERA MODULE

238~ GPS MODULE

[Fig. 5]
T + * |
R |
[roow] roowe] .. [roou]
- = |
20 140-1 1402 140-n
HGW SMARTTYV  b150-1
1308 1300
WIRED NETWORK

200




3/14

WO 2015/076609

[Fig. 6]

T |
vy |
| foow] [rooue] ... froown]
—_—— |
1401 1402 140-n
— SMARTTV |
> | HGW 120 1502
N .
1300

WIRELESS
NETWORK

< 201 00
PC
[Fig. 7]
120 110
! !
HGW HOME DEVICE
INSTALLATION |- 701
75)5 REGISTRATION REQUEST OR DISCOVERY | .,
REGISTRATION REQUEST
REGISTRATION | 707

CONNECTION SETUP 700
DATA Tt
DEVICE CONTROL COMMAND 71

PCT/KR2014/011246



4/14

WO 2015/076609 PCT/KR2014/011246
[Fig. 8]
120 130 200
! { !
COMMUNICATION
HGW NETWORK UE
|
801~] INSTALL SNART
HOME APPLICATION
805 REGISTRATION REQUEST
3 (MSID, LOGIN IDIPWD, AUTHORIZATION, MODE..
REGISTRATION [ < 803
REQUEST
T >_____AUTHENTICATION
e e il »~— 807

REGISTRATION -~ 809

811 REGISTRATION ACK
DATA

813
815 e CONTROL COMMAND »




5/14

PCT/KR2014/011246

WO 2015/076609

[Fig. 9]

116 { [ONYIWINOO TOHLNOO FOIA3

606

ANYIWINOD TOHLNOD dNO¥o

106

NOILYIWHOANI 31V1S NOILYH3dO INFHHND

906

1S3N034 NOILNJ3X3 00N HONOL-INO

3d0W HONOL-INO
3LnJ3x3

~—G06

an

00¢

NOILYWHOANI 3LYLS
€06~ NOILY¥3d0 F¥OLS

ANVYWNOD 1041NOJ 321A3d

NOILYWHOANI
06 31Y1S NOILYH3dO
NOILYWHOANI m_._.<._.w NOILYH3dO
zo:.<__>_mo“_z_ 31Y1S NOILYH3dO
MOH £301A3d JNOH
{ {
0zl €0l

¢321A3d JNOH

1331A3d 3WOH

{
0Ll

(
L-0b)




6/14

PCT/KR2014/011246

WO 2015/076609

[Fig. 10]

-

; SABS 7 ; |9due) 7

€501

Induj Jeyy eAeS «

sWeN |0Juog dnolg

1GO0L

~

0501

[aouen

| Wooy

(10 ] AL
Cwo0y SUI00Y
U0 b (o] on
Zwooy Zuiooy |
(40 ] orv] (40 Juuny
ZWwooy ZWooy
up'l AL

L0l
!

uopng sjels




7/14

PCT/KR2014/011246

WO 2015/076609

[Fig. 11]

€Ll
]

)

ares [eouey
i)

R

induj Joyy aneg «—

awWeN |0uoe) dnolo

LLLL

/

(7A%%

€L

mmm:
Y
EIY: [ouen
()
N
HO | AL| (YO Jbn
clIo0Y W00y
(o ien ]| (wo] on!
| JU00Y CUI00Y |
| |
(10 o | (4O Jwny)!
ZWwooy qwooy ||
e = |
(ug Jwern] (U0 ] AL
| ooy W00y

[aouen

L
/

uopng sieig




8/14

PCT/KR2014/011246

WO 2015/076609

[Fig. 12]

6121-{ | ONYWNOD T08INOD 30130

cLeh

121~ ONILL3S TO4LINOD dNOHD

AINYIWANOO TOHLINOD dNOdo

>

60C1

NOILYINHOANI AJOLSIH T041NOD

80¢)

L0211 ~

JCQON AJOLSIH
0¥1INOJ 31N33X3

an

00¢

1§3n034 NOILNO3X3
300N AHOLSIH TOHLNOD

NOILYINHOANI AJOLSIH

ANYIWNOD TOFLINOD F3IAIT

502k~ 908 INOD FHOLS

[
071 | NOLLYA¥OAN 3Lv1S

NOLLY43d0 3HOLS
NOILYNEONI
31v1$ NOLL¥H3d0
Loz NOILVEO:N 31¥1S NOLVEA0
zo_c_*_\,_mo&z_ 31Y1S NOILY43d0
MOH £301A30 INOH zzonaa3won | |1301A3a Iwom
{ { { {
0z e0L) -0l 101




9/14

PCT/KR2014/011246

WO 2015/076609

[Fig. 13]

aneg

[souen
D)

T

induj J8Yy 9B —

aWeN |onue) dnoig

/

[@oue)

Swooy

(4o | ond

Zwooy

(40 Juny

Zuooy

j

#007100Q G160

H#OAL ¥1:60

- yozwbnzieo.

#o L Wb zle0
- U088Yo) pEg0

uo Z3ybi z£:g0

1o N 2680,

uc AL 0€:80

KiojsiH asn 8olasQ

Na

~/

{
ocel

-

007 400( §1:60

HO AL ¥1°60

#oz b z:60

#o 1L Wb z):60
U0 88407 $£:80

uo Zybi z£:0

uo L)y6i z¢'90

uo Al 0€:80

Aio1sIH 8sn 801A8(

Na

_/

{
0lel




10/14

PCT/KR2014/011246

WO 2015/076609

[Fig. 14]

s

anes [9auen
s || e |

EF

ndu| Joyy sneg —

alwen |04juo)) dnoigy

~

[goue)

cuiooy

(40 ] oy

Zwooy

40 Juny

ZWooy

j

g

/

dnoig RNy207100Q G160
109195
HO AL 1160
ANNNNSSNN
Ho Z Wb Z1:60
| 10 1 1y 2160 )
"%9@ U0 9809 $£:80
1 .&mm S
W4/, o gubize:g0
|
i uo 1346 z¢:80
“ uo Al 0€:90
| A A IS TIII 7Y > P>
AIo)SIH 8sM 9a1As(
\
/ {
levlL 0S¥l

\

%007 1007 §1:60

HOAL Y160
Hozwbnzl:e0

#o L BN zie0

Uuo 98}j0) #£:80
uo Ziybi z¢:90

uo Lyb z¢'90

uo AL Q€80

AoisiH asn sa1naq

o

~/

{
0Lyl




11/14

PCT/KR2014/011246

WO 2015/076609

[Fig. 15]

aneg [aoue)
()

N0y

indu| Jayy aneg —

awen |onuos dnolgy

~

[soues

£Wooy

#0 ] O/

ZWooy
HO | OV | MO Jluny
ZWooy

ZWooy

(T A

mom_wm# [a1e)s @o1aap JuauNg)]

%007 100q §1:60

HOAL 7160

NONWEATAEDR

129§ | Jeiels oamap Jualing]
U0 831407 7580

uo Z)yb1 7¢:90

uo Lyt ze:90

uo AL 0€-80

e ———

g g |

AlojsIH asn salreq

\J —/

/ {
512 0€sl

%007 Jooqd §1:60
HOALp160

Hozwbrizreo

#o 16 zLe0

Uo 984403 $£:80

uo Zybr g¢:80
uo Ly ze:80
uo AL 0£°80

AlgjsiH asn sa1Aaq

N\

/)

{
0LG1




12/14

PCT/KR2014/011246

WO 2015/076609

[Fig. 16]

anes [gouen
(i)

R0

induj Jeyy areSg —

alwep |onuoeg dnoigy

)

LE9L

(

|2oue)

A}
@ u\%awz SPUBLLOY [04U07) g
NEF 6G80~0G80 Aepoam

cuwiooy

_am_wm _ pajeaday SpUBLILIO] [0U0Y) £
81:80~G'80 Aepyesy

(50 ] oy

ZWwooy

_ 19988 _ pajeaday SPURLILIOS |04U0) 7
Z:80~GZ:80 Aepyasm

HO Jlwny

ZWooy

(108108 ) pojeaciay spueuwwoy o) 7
2Z:80~G1:80 Aepxoam

up] AL

L wooy

_am_mm _ Pajeaday SpUBWIIO] [04U0)
£1:80~01:80 Aepyaap)

uisjied as) adlasQg

J

[30uen

(o) fiommo])

feq
119l glolL

oo ndn ()

OAE
()
&

ﬁ

) [nd ] (L

(
0c9l

N

J

{
0L9lL



13/14

PCT/KR2014/011246

WO 2015/076609

[Fig. 17]

-

anes

G
o

[oued

induj Jaly oARS —

aweN |ohuan dnolg

~

j
|soue)
O] AL| [uO Jwbn
W00y W00y
ug Jwbri| (80 ) o
ZWooy ZWo0oy
40 | onv| (4O Jruny
Zwooy ZWo0y
ug Jwbn| (Yo ] AL
| ooy Jwooy
r@@@\
08.1

LELL

A

A}

@ o SPUBLUINOY) [0110) G
& 69'80~06:80 Aepioam

(08195 ) paneadey spuzuniog joruo ¢~
9:80~G-80 Aeposm

Zr'80~62:80 Aepyeapy

i
_ 1998 _ paleaday SPUBLLIIY o4U0) 7
}

_ 93[0S _ palesday SpUBWIOY [02U07) 7=
22:80~G1:80 Aepyaam

(30819 ) - poreedey spuewiu) oric)
€1:80~01:80 Aepxoam

wisjied 8sM) 81ne(

{
0€41

4 )

; 9A 7 ; [9oue) 7

L €LLl

ST )
() () (o)

N J

{
014l




14/14

PCT/KR2014/011246

WO 2015/076609

[Fig. 18]

6081

1¥0d34 T04LNOJ dN0Y9
20g1{ | GNYWNOO TOHINOD 301730

G081 ™

NOILYIWHOANI ¥00dLNO OL d3ddYiN
ANYIWINOD TOHLNOJ dNOYO 138

SNOILYWAOINI
H00dLNO OL A3ddYN
ANYIINOD TOHLINOD

H08} T NOILYINH04NT H00ALNO

EINER N

TYNH3LX3

{ {
00¢ 00¢

MOH

A

S3A

ANYWNOD TOYLINOD 301A3d

£301A30 FNOH

¢301A30 INOH

}331A30 INCH

(
€0l

{
0L

{
L-0LL




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2014/011246

A. CLASSIFICATION OF SUBJECT MATTER
HO4L 12/12(2006.01)i, HO4L 12/66(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO04L 12/12; GO6F 7/00; GO6F 17/30; GO5B 11/01; GO6F 1/26; HO4L 12/28; HO4L 009/00; HO4L 12/66

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: home network, operation state, control, group, control history

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2006-0259184 A1 (PATRICK H. HAYES et al.) 16 November 2006 1-36
See paragraphs [0002], [0006], [0025], [0027], [0029], [00601, [00711,
[0085]; and figure 2.

Y US 2005-0149758 A1l (SUNG-JOON PARK) 07 July 2005 1-36
See paragraph [0049]; and figure 2.

Y US 2012-0078959 Al (HYUNG-RAE CHO et al.) 29 March 2012 28-36
See paragraph [0049]; and figure 1.

A US 2012-0271471 A1 (KOONSEOK LEE et al.) 25 October 2012 1-36
See paragraphs [0001], [0018]; and figure 1.

A EP 1496650 B1 (LG ELECTRONICS, INC.) 15 February 2012 1-36
See paragraph [0001]; and figure 2.

|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
27 January 2015 (27.01.2015) 27 January 2015 (27.01.2015)
Name and mailing address of the [ISA/KR Authorized officer

QNN
S s

International Application Division
+ Korean Intellectual Property Office YU
g

189 Cheongsa-to, Seo-gu, Dagjeon Metropolitan City, 302-701,  Jac Chon
Republic of Korea

Facsimile No. ++82 42 472 3473 Telephone No. +82-42-481-8647 RS

Form PCT/ISA/210 (second sheet) (July 2009



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2014/011246

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2006-0259184 Al 16/11/2006 AU 2004-290324 Al 26/05/2005
CA 2543993 Al 26/05/2005
EP 1682955 A2 26/07/2006
EP 1682955 A4 04/04/2007
EP 1851596 A2 07/11/2007
EP 1851596 A4 05/08/2009
EP 1851596 B1 17/04/2013
EP 2151723 Al 10/02/2010
EP 2151723 B1 18/05/2011
EP 2154662 A2 17/02/2010
EP 2154662 A3 28/04/2010
EP 2273330 Al 12/01/2011
EP 2273330 Bl 08/01/2014
EP 2575115 Al 03/04/2013
US 2005-0096753 Al 05/05/2005
US 2005-0159823 Al 21/07/2005
US 2006-0259183 Al 16/11/2006
US 7136709 B2 14/11/2006
US 7155305 B2 26/12/2006
US 7379778 B2 27/05/2008
WO 2005-047996 A2 26/05/2005
WO 2005-047996 A3 14/07/2005
WO 2006-083416 A2 10/08/2006
WO 2006-083416 A3 07/02/2008

US 2005-0149758 Al 07/07/2005 CN 1655506 A 17/08/2005
JP 2005-0196790 A 21/07/2005
JP 4336317 B2 30/09/2009
KR 10-0610317 Bl 09/08/2006
KR 10-2005-0072508 A 12/07/2005
US 7844818 B2 30/11/2010

US 2012-0078959 Al 29/03/2012 CN 103125096 A 29/05/2013
EP 2622788 A2 07/08/2013
JP 2013-0545165 A 19/12/2013
KR 10-2012-0032252 A 05/04/2012
WO 2012-044002 A2 05/04/2012
WO 2012-044002 A3 31/05/2012

US 2012-0271471 Al 25/10/2012 CA 2781653 Al 03/06/2011
CN 102640458 A 15/08/2012
CN 102687463 A 19/09/2012
CN 102870369 A 09/01/2013
CN 102870370 A 09/01/2013
CN 102939735 A 20/02/2013
CN 103004136 A 27/03/2013
CN 103004137 A 27/03/2013
CN 103004138 A 27/03/2013
CN 103155484 A 12/06/2013

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2014/011246
Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 2504807 A2 03/10/2012
EP 2514142 A2 24/10/2012
EP 2514142 A 01/01/2014
EP 2537078 Al 26/12/2012
EP 2537349 Al 26/12/2012
EP 2539812 Al 02/01/2013
EP 2568656 Al 13/03/2013
EP 2568657 Al 13/03/2013
EP 2582094 Al 17/04/2013
EP 2587445 A2 01/05/2013
EP 2587719 A2 01/05/2013
EP 2587726 A2 01/05/2013
EP 2587727 A2 01/05/2013
EP 2587728 A2 01/05/2013
EP 2587729 A2 01/05/2013
EP 2587730 A2 01/05/2013
EP 2587731 A2 01/05/2013
EP 2587732 A2 01/05/2013
EP 2587733 A2 01/05/2013
EP 2587734 A2 01/05/2013
EP 2594674 A2 22/05/2013
EP 2616892 Al 24/07/2013
KR 10-1069058 Bl 29/09/2011
KR 10-1101522 Bl 04/01/2012
KR 10-1101547 Bl 02/01/2012
KR 10-1101657 Bl 30/12/2011
KR 10-1134183 Bl 19/04/2012
KR 10-1139584 Bl 27/04/2012
KR 10-1148250 Bl 21/05/2012
KR 10-1158615 Bl 22/06/2012
KR 10-1163316 Bl 05/07/2012
KR 10-1166624 Bl 18/07/2012
KR 10-2011-0058418 A 01/06/2011
KR 10-2011-0069574 A 23/06/2011
KR 10-2011-0069575 A 23/06/2011
KR 10-2011-0069576 A 23/06/2011
KR 10-2011-0069582 A 23/06/2011
KR 10-2011-0069583 A 23/06/2011
KR 10-2011-0069584 A 23/06/2011
KR 10-2011-0138811 A 28/12/2011
KR 10-2011-0138813 A 28/12/2011
KR 10-2011-0138814 A 28/12/2011
KR 10-2011-0138815 A 28/12/2011
KR 10-2011-0139040 A 28/12/2011
KR 10-2012-0000005 A 03/01/2012
KR 10-2012-0000006 A 03/01/2012
KR 10-2012-0000008 A 03/01/2012
KR 10-2012-0000010 A 03/01/2012
KR 10-2012-0000011 A 03/01/2012
KR 10-2012-0000012 A 03/01/2012

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2014/011246
Patent document Publication Patent family Publication
cited in search report date member(s) date

KR 10-2012-0000013 A
KR 10-2012-0000014 A
KR 10-2012-0000016 A
KR 10-2012-0000017 A
KR 10-2012-0000018 A
KR 10-2012-0000019 A
KR 10-2012-0000023 A
KR 10-2012-0000024 A
KR 10-2012-0000025 A
KR 10-2012-0000027 A
KR 10-2012-0000029 A
KR 10-2012-0000031 A
KR 10-2012-0000033 A
KR 10-2012-0000295 A
KR 10-2012-0000297 A
KR 10-2012-0000298 A
KR 10-2012-0005203 A
KR 10-2012-0008373 A
KR 10-2012-0008374 A
KR 10-2012-0008375 A
KR 10-2012-0008376 A
KR 10-2012-0008377 A
KR 10-2012-0008378 A
KR 10-2012-0008379 A
KR 10-2012-0018401 A
KR 10-2012-0029565 A
KR 10-2012-0029566 A
KR 10-2012-0029567 A
KR 10-2012-0029568 A
KR 10-2012-0029569 A
KR 10-2012-0029570 A
KR 10-2012-0029596 A
KR 10-2012-0066848 A
KR 10-2012-0067027 A
KR 10-2012-0067033 A
KR 10-2012-0080085 A
KR 10-2012-0080086 A
KR 10-2012-0080087 A
KR 10-2012-0080090 A
KR 10-2012-0116301 A
KR 10-2012-0116302 A
KR 10-2012-0128735 A
KR 10-2012-0129366 A
KR 10-2012-0129467 A
KR 10-2012-0129527 A
KR 10-2012-0137598 A

US 2012-0296489 Al
US 2012-0303172 Al
US 2012-0310437 Al
US 2012-0310463 Al

03/01/2012
03/01/2012
03/01/2012
03/01/2012
03/01/2012
03/01/2012
03/01/2012
03/01/2012
03/01/2012
03/01/2012
03/01/2012
03/01/2012
03/01/2012
02/01/2012
02/01/2012
02/01/2012
16/01/2012
30/01/2012
30/01/2012
30/01/2012
30/01/2012
30/01/2012
30/01/2012
30/01/2012
05/03/2012
27/03/2012
27/03/2012
27/03/2012
27/03/2012
27/03/2012
27/03/2012
27/03/2012
25/06/2012
25/06/2012
25/06/2012
16/07/2012
16/07/2012
16/07/2012
16/07/2012
22/10/2012
22/10/2012
28/11/2012
28/11/2012
28/11/2012
28/11/2012
24/12/2012
22/11/2012
29/11/2012
06/12/2012
06/12/2012

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2014/011246
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2013-0018520 Al 17/01/2013
US 2013-0030553 Al 31/01/2013
US 2013-0134781 Al 30/05/2013
US 2013-0181649 Al 18/07/2013
US 2013-0197703 Al 01/08/2013
US 2013-0204444 Al 08/08/2013
US 2013-0204449 Al 08/08/2013
US 2013-0211612 Al 15/08/2013
US 2013-0221749 Al 29/08/2013
US 2013-0226361 Al 29/08/2013
US 2013-0227150 Al 29/08/2013
US 2013-0245841 Al 19/09/2013
US 2013-0245851 Al 19/09/2013
US 2013-0274937 Al 17/10/2013
US 2013-0274938 Al 17/10/2013
US 2013-0304271 Al 14/11/2013
US 2013-0317662 Al 28/11/2013
US 2013-0331997 Al 12/12/2013
US 2013-0332002 Al 12/12/2013
US 2014-0040458 Al 06/02/2014
US 2014-0148925 Al 29/05/2014
US 8798834 B2 05/08/2014
US 8914133 B2 16/12/2014
WO 2011-064671 A2 03/06/2011
WO 2011-064671 A3 01/09/2011
WO 2011-065775 A2 03/06/2011
WO 2011-065775 A3 10/11/2011
WO 2011-074798 A2 23/06/2011
WO 2011-074798 A3 10/11/2011
WO 2011-074799 A2 23/06/2011
WO 2011-074799 A3 10/11/2011
WO 2011-074800 A2 23/06/2011
WO 2011-074800 A3 10/11/2011
WO 2011-103275 Al 25/08/2011
WO 2011-103278 Al 25/08/2011
WO 2011-103283 Al 25/08/2011
WO 2011-106355 Al 01/09/2011
WO 2011-138981 Al 10/11/2011
WO 2011-138982 Al 10/11/2011
WO 2011-155647 Al 15/12/2011
WO 2011-162551 A2 29/12/2011
WO 2011-162551 A3 15/03/2012
WO 2011-162552 A2 29/12/2011
WO 2011-162552 A3 03/05/2012
WO 2011-162553 A2 29/12/2011
WO 2011-162553 A3 03/05/2012
WO 2011-162554 A2 29/12/2011
WO 2011-162554 A3 16/02/2012
WO 2011-162555 A2 29/12/2011
WO 2011-162555 A3 12/04/2012

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2014/011246
Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 2011-162556 A2 29/12/2011
WO 2011-162556 A3 19/04/2012
WO 2011-162576 A2 29/12/2011
WO 2011-162576 A3 19/04/2012
WO 2011-162577 A2 29/12/2011
WO 2011-162577 A3 03/05/2012
WO 2011-162578 A2 29/12/2011
WO 2011-162578 A3 03/05/2012
WO 2011-162579 A2 29/12/2011
WO 2011-162579 A3 12/04/2012
WO 2011-162580 A2 29/12/2011
WO 2011-162580 A3 03/05/2012
WO 2011-162581 A2 29/12/2011
WO 2011-162581 A3 03/05/2012
WO 2011-162584 A2 29/12/2011
WO 2011-162584 A3 12/04/2012
WO 2011-162585 A2 29/12/2011
WO 2011-162585 A3 12/04/2012
WO 2011-162586 A2 29/12/2011
WO 2011-162586 A3 12/04/2012
WO 2011-162587 A2 29/12/2011
WO 2011-162587 A3 03/05/2012
WO 2012-008799 A2 19/01/2012
WO 2012-008799 A3 31/05/2012
WO 2012-009340 Al 19/01/2012
WO 2012-036799 Al 22/03/2012
WO 2012-036851 A2 22/03/2012
WO 2012-036851 A3 22/03/2012
EP 1496650 Bl 15/02/2012 CN 1578245 A 09/02/2005
CN 1578245 B 26/05/2010
EP 1496650 Al 12/01/2005
KR 10-0606760 Bl 31/07/2006
KR 10-2005-0005869 A 15/01/2005
US 2005-0009498 Al 13/01/2005
US 7366498 B2 29/04/2008

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - wo-search-report
	Page 51 - wo-search-report
	Page 52 - wo-search-report
	Page 53 - wo-search-report
	Page 54 - wo-search-report
	Page 55 - wo-search-report

