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(57) ABSTRACT

An electronic apparatus controls a peripheral device by
using a relay apparatus. The electronic apparatus includes an
interface connected to the peripheral device; a communica-
tion unit that performs communication with the relay appa-
ratus; a receiver that receives a control signal for controlling
the electronic apparatus; and a controller that, when the
control signal 1s received, performs an operation based on
the control signal, and controls the communication unit to
transmit 1nformation about the performed operation and
information about the peripheral device to the relay appa-
ratus 1n order to control the peripheral device to perform an
operation that corresponds to the performed operation.
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ELECTRONIC DEVICE, SYSTEM
INCLUDING ELECTRONIC DEVICE AND
RELAY APPARATUS, AND CONTROL
METHOD FOR THE SAME

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

This is a reissue application of U.S. Pat. No. 9,563,596,
which was filed as U.S. patent application Ser. No. 13/899,
976 on May 22, 2013 and issued on Feb. 7, 2017, and which
claims priority from Korvean Patent Application No.
10-2012-0054321, filed on May 22, 2012 in the Korean
Intellectual Property Office, the disclosures of which are
incorporated hevein by reference in their entirveties.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from Korean Patent
Application No. 2012-0054321 filed May 22, 2012 1n the
Korean Intellectual Property Oflice, the disclosure of which
1s incorporated herein by reference in its entirety.

BACKGROUND

1. Field

Methods and apparatuses consistent with the exemplary
embodiments relate to an electronic apparatus (e.g., ar
electronic device such as a digital TV, a personal computer
(PC), a notebook computer, etc.), a system including an
clectronic apparatus and a relay apparatus, and a control
method thereof. More particularly, the exemplary embodi-
ments relate to an electronic apparatus that can control
peripheral devices by using a relay apparatus, a system
including the electronic apparatus and relay apparatus, and
a control method thereof

2. Description of the Related Art

Generally, a remote controller is [an apparatus] a device
that remotely controls electronic [apparatuses] devices such
as televisions (TVs), Digital Versatile Disk (DVD) [appa-
ratuses] devices, video [apparatuses] devices, audio [appa-
ratuses] devices, air conditioners, etc. In order to identify
electronic [apparatuses] devices of a specific manufacturer
and electronic [apparatuses] devices of other manufacturers,
the remote controller emits control codes that are set differ-
ently from each of the electronic [apparatuses] devices in the
form of an infrared signal.

However, since, i many different types of electronic
[apparatuses] devices are used in a home, a plurality of
remote controllers may have to be used to control these
different devices. Accordingly, 1t may be difficult for the
users to manage the plurality of remote controllers. Addi-
tionally, it may be cumbersome to change the remote con-
trollers whenever the users want to select and use different
electronic [apparatuses] devices.

Particularly, although a television and a set-top box are
used together for broadcast services, separate remote con-
trollers are used to turn on or off the television and set-top
box; therefore, the users feel uncomiortable.
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Accordingly, there is a need to seek ways [that can] 7o
control a plurality of electronic apparatuses at the same time

by easier manipulation.

SUMMARY

The present disclosure has been developed 1n order to
overcome the above drawbacks and other problems associ-
ated with the related art arrangement. An aspect of the
present disclosure provides an electronic apparatus that can
control peripheral devices connected to the electronic appa-
ratus by using a relay apparatus, a system including the
clectronic apparatus and relay apparatus, and a control
method thereof.

The above aspect and/or other features of the present
disclosure can substantially be achieved by providing an
clectronic apparatus that controls at least one peripheral
device by using a relay apparatus, the electronic apparatus
may 1include an interface connected to the at least one
peripheral device; a communication unit that performs com-
munication with the relay apparatus; a receiver that receives
a control signal for controlling the electronic apparatus; and
a controller that, when the control signal 1s received, per-
forms an operation depending on the control signal, and
controls the communication unit to transmit information
about the performed operation and information about the at
least one peripheral device to the relay apparatus in order to
control the at least one peripheral device to perform an
operation that corresponds to the operation performed by the
clectronic apparatus.

The interface may include at least one connector that 1s
connected to the at least one peripheral device.

The electronic apparatus may include a storage that stores
the information about the peripheral device matched with
the at least one connector, wherein, when the control signal
is received, the controller controls [to transmit] the trans-
mission of the information about the peripheral device
matched with the connector to which the peripheral device
1s connected to the relay apparatus.

The mmformation about the peripheral device may include
at least one of a brand name, a model name, and a product
serial number of the peripheral device.

The control signal may include a power off command for
turning off power of the electronic apparatus, and the
controller may turn off the power of the electronic apparatus
depending on the power off command, and may control [to
transmit] the transmission of information about the power
ofl operation that was performed 1n the electronic apparatus
to the relay apparatus 1n order to turn ofl the power of the
peripheral device through the relay apparatus.

The relay apparatus may generate a control signal for
turning ofl the power of the peripheral device based on the
information about the peripheral device and the information
about the power ofl operation, and thus, the relay apparatus
may transmit the control signal to the peripheral device.

The control signal may include an [external] input switch
command for outputting an [external] input signal being
received from the peripheral device 1n the electronic appa-
ratus, and the controller may control [to output] tie output
of the [external] input signal being received from the periph-
eral device depending on the [external] input switch com-
mand, and may control [to transmit] the transmission of
information about the [external] input switch that was per-
formed 1n the electronic apparatus to the relay apparatus 1n
order to turn on the power of the peripheral device through
the relay apparatus.
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The relay apparatus may generate a control signal for
turning on the power of the peripheral device based on the
information about the peripheral device and the information
about the [external] input switch, and thus, the relay appa-
ratus may transmit the control signal to the peripheral
device.

According to another aspect of the present disclosure, a
control method of an electronic apparatus that controls at
least one peripheral device by using a relay apparatus, the
control method may include recerving a control signal for
controlling the electronic apparatus; aiter the control signal
1s received, performing an operation depending on the
control signal; and transmitting information about the per-
formed operation and information about the at least one
peripheral device to the relay apparatus 1n order to control
the at least one peripheral device to perform an operation
that corresponds to the operation performed by the elec-
tronic apparatus.

The controller may 1nclude at least one connector that 1s
connected to the at least one peripheral device.

The control method may include storing information
about the at least one peripheral device matched with the at
least one connector, wherein, when the control signal 1s
received, the transmitting information may include deter-
miming a connector to which the peripheral device 1s con-
nected; and transmitting the information about the peripheral
device matched with the connector to which the peripheral
device 1s connected to the relay apparatus.

The information about the peripheral device may include
at least one of a brand name, a model name, and a product
serial number of the peripheral device.

The control signal may include a power off command for
turning ofl the power of the electronic apparatus, the per-
forming an operation may include turning ofl the power of
the electronic apparatus depending on the power ofl com-
mand, and the transmitting information may include trans-
mitting mformation about the power ofl operation that was
performed 1n the electronic apparatus to the relay apparatus
in order to turn off the power of the peripheral device
through the relay apparatus.

The relay apparatus may generate a control signal for
turning off the power of the peripheral device based on the
information about the peripheral device and the information
about the power ofl operation, and thus, the relay apparatus
may transmit the control signal to the peripheral device.

The control signal may include an [external] input switch
command for displaying an [external] input signal being
received from the peripheral device 1n the electronic appa-
ratus, the performing operation may include outputting the
[external] input signal being input from the peripheral
device depending on the [external] input switch command,
and the transmitting information may include transmitting
information about the [external] input switch that was per-
formed 1n the electronic apparatus to the relay apparatus 1n
order to turn on the power of the peripheral device through
the relay apparatus.

The relay apparatus may generate a control signal for
turning on the power of the peripheral device based on the
information about the peripheral device and the information
about the [external] input switch, and thus, the relay appa-
ratus may transmit the control signal to the peripheral
device.

According to another aspect of the present disclosure, a
system may include a relay apparatus; and an electronic
apparatus that controls a peripheral device by using the relay
apparatus, wherein, when a control signal for controlling the
clectronic apparatus 1s received, the electronic apparatus
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performs an operation depending on the control signal, and
transmits information about the performed operation and
information about the peripheral device to the relay appa-
ratus in order to control the peripheral device to perform an
operation that corresponds to the operation performed by the
clectronic apparatus, and the relay apparatus generates a
control signal for controlling an operation of the peripheral
device based on the information about the performed opera-
tion and the mformation about the peripheral device, and
thus, transmits the control signal to the peripheral device.

When a control signal for turning off power of the
clectronic apparatus 1s receirved, the electronic apparatus
may turn ofl its own power, and transmit information about
the power ofl operation that was performed 1n the electronic
apparatus to the relay apparatus, and the relay apparatus may
generate a control signal for turning off power of the
peripheral device based on the information about the periph-
eral device, and thus, may transmit the control signal to the
peripheral device.

With an electronic apparatus and a system according to an
exemplary embodiment of the present disclosure, since users
can at the same time operate the electronic apparatus and a
peripheral device more easily, the convemence of the users
can be improved.

Other features of the present disclosure will become
apparent from the following detailed description, which,
taken 1n conjunction with the annexed drawings, discloses
exemplary embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects of the present disclosure will
become apparent and more readily appreciated from the
tollowing description of the exemplary embodiments, taken
in conjunction with the accompanying drawings of which:

FIG. 1 1s a view 1llustrating a system including a relay
apparatus and an electronic apparatus that controls periph-
eral devices by using the relay apparatus according to an
exemplary embodiment of the present disclosure;

FIG. 2 1s a block diagram for explaining configuration of
an electronic apparatus according to an exemplary embodi-
ment of the present disclosure;

FIG. 3 1s a block diagram for explaining detailed con-
figuration of an electronic apparatus according to an exem-
plary embodiment of the present disclosure;

FIG. 4 1s a block diagram for explaining configuration of
a relay apparatus according to an exemplary embodiment of
the present disclosure;

FIG. 5 1s a view for explaining a method for setting each
of peripheral devices by each of connectors 1n an electronic
apparatus according to an exemplary embodiment of the
present disclosure; and

FIG. 6 1s a flowchart for explaining a control method of
an electronic apparatus that controls peripheral devices by
using a relay apparatus according to an exemplary embodi-
ment of the present disclosure.

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

L1

DETAILED DESCRIPTION OF TH.
EXEMPLARY EMBODIMENTS

Heremafiter, certain exemplary embodiments of the pres-
ent disclosure will be described 1n detail with reference to
the accompanying drawings.

The matters defined herein, such as a detailed construc-
tion and elements thereot, are provided to assist 1n a com-
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prehensive understanding of this description. Thus, 1t 1s
apparent that the exemplary embodiments may be carried
out without those defined matters. Also, well-known func-
tions or constructions are omitted to provide a clear and
concise description ol exemplary embodiments. Further,
dimensions of various elements 1 the accompanying draw-
ings may be arbitrarily increased or decreased to assist 1n a
comprehensive understanding.

FIG. 1 1s a view 1illustrating a system including a relay
apparatus and an electronic apparatus that controls periph-
eral devices using the relay apparatus according to an
exemplary embodiment of the present disclosure. Referring
to FIG. 1, the system 1ncludes a remote control apparatus 10,
an electronic apparatus 100, a relay apparatus 200, and a
peripheral device 300.

When a control signal for controlling the electronic appa-
ratus 100 1s received from the remote control apparatus 10,
the electronic apparatus 100 may operate depending on the
received control signal.

For example, when a control code corresponding to “a
power ofl command” 1s received from the remote control
apparatus 10, the electronic apparatus 100 can turn ofl the
power, and when a control code corresponding to “a TV
channel changing command” 1s received, the electronic
apparatus 100 can change the channel. However, operations
of the electronic apparatus 100 are not limited by those.
Therefore, the electronic apparatus 100 can perform a vari-
ety of operations depending on control signals received from
the remote control apparatus 10.

On the other hand, the electronic apparatus 100 may be
implemented as a digital TV, a personal computer (PC), a
notebook computer, etc. However, the electronic apparatus
100 15 not limited by those. Theretfore, the electronic appa-
ratus 100 may be implemented as various types of electronic
apparatuses that can be operated depending on control
signals recerved from the remote control apparatus 10.

The electronic apparatus 100 may receive control signals
from the remote control apparatus 10 through various com-
munication ways. For example, the electronic apparatus 100
may receive the control signal in the form of infrared signals
from the remote control apparatus 10, or may periorm
communication with the remote control apparatus 10
depending on a variety of communication ways such as
Bluetooth, Wi-Fi, etc. to recerve the control signal.

Also, the electronic apparatus 100 may control operations
of the peripheral device 300 by using the relay apparatus
200. In detail, the electronic apparatus 100 may control the
operation of the peripheral device 300 to perform operations
that correspond to the operations performed in the electronic
apparatus 100.

For example, when the power of the electronic apparatus
100 1s turned off, the electronic apparatus 100 may turn off
the power of the peripheral device 300 through the relay
apparatus 200. As another example, when the electronic
apparatus 100 wants to output a signal that 1s to be received
from the peripheral device 300, the electronic apparatus 100
may turn on the power of the peripheral device 300 through
the relay apparatus 200.

The relay apparatus 200 may generate control signals for
controlling the peripheral device 300 based on information
received from the electronic apparatus 100.

In detail, based on operation information received from
the electronic apparatus 100, and a brand name, a model
name, and a product serial number of the peripheral device
300 that the electronic apparatus 100 wants to control, the
relay apparatus 200 may generate a control signal for
controlling the peripheral device 300 to perform operations
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that correspond to the operations performed 1n the electronic
apparatus 100. For this, the relay apparatus 200 may create
and store a database of control codes that can control the
peripheral device 300 according to various brand names,
model names, or product serial numbers of the peripheral

device 300.

For example, when information that the power of the
clectronic apparatus 100 1s turned off and model name
information of the peripheral device 300 that it wants to
control are recerved, the relay apparatus 200 may detect a
control code that can turn off the power of the peripheral
device 300 depending on the model name of the peripheral
device 300 from the database.

As another example, when the relay apparatus 200
receives mformation that the electronic apparatus 100 out-
puts an [external] input signal output from the peripheral
device 300 and the model name information of the periph-
eral device 300, the relay apparatus 200 may detect a control
code that can turn on the power of the peripheral device 300
depending on the model name of the peripheral device 300
from the database.

The relay apparatus 200 may transmit the generated
control signal to the peripheral device 300. For example, the
relay apparatus 200 may transmit the control code that 1s
detected based on information about the operation per-
formed 1n the electronic apparatus 100 and the peripheral
device 300 to the peripheral device 300 1n a form of an
infrared signal. However, the relay apparatus 200 1s not
limited by that. Therefore, the relay apparatus 200 may
transmit the control signal to the peripheral device 300 by a
variety ol wireless communication ways such as Bluetooth,
Wi-Fi, etc.

The peripheral device 300 may perform an operation
depending on the control signal received from the relay
apparatus 200. In detail, the peripheral device 300 has a
inirared recerver (not illustrated) so as to receive the control
codes 1 the form of infrared, and may perform various
operations, such as power on, power ofl, etc., based on the
received control codes. However, the peripheral device 300
1s not limited by that. Therefore, the peripheral device 300
may have a Bluetooth communication module (not 1llus-
trated), a Wi1-F1 communication module (not illustrated), etc.
s0 as to perform communications with the relay apparatus
200, thereby recerving the control codes.

On the other hand, the peripheral device 300 may be
implemented as a set-top-box (STB), a home theater system
(HTS), a Blu-ray disc player (BDP), a DVD player (DVDP),
a HDD recorder (HDDR), a portable multimedia player
(PMP), etc.

FIG. 2 1s a block diagram for 1llustrating the configuration
of an electronic apparatus according to an exemplary
embodiment of the present disclosure. Referring to FIG. 2,
the electronic apparatus 100 may include an interface 110, a
communication unit 120, a receirver 130, and a controller
140.

The interface 110 1s connected to the peripheral device. In
detail, the interface 110 may include at least one connector
to be connected to at least one peripheral device. The
connector may be implemented as a D-sub, a DVI, a
component, an S-video, etc., and may receive a video signal,
an audio signal, etc. from the peripheral device.

The communication unit 120 performs communication
with the relay apparatus 200. In detail, the communication
unmit 120 may perform communication with the relay appa-
ratus through a variety of wireless communication ways. For
this, the commumication unit 120 may include an infrared
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transmission unit, a Bluetooth communication module, a
Wi-F1 communication module, etc.

The receiver 130 receives control signals for controlling
the electronic apparatus 100. In detail, the receiver 130 may
receive the control signals for controlling a variety of 5
operations that can be performed in the electronic apparatus
100 such as a power off command, a power on command, an
[external] input switch command, a volume adjust com-
mand, a channel change command, etc. For these, the
receiver 130 may include an inirared receiver, a Bluetooth 10
communication module, a Wi-F1 communication module,
etc.

The controller 140 controls overall operations of the
clectronic apparatus 100. Particularly, when the control
signal 1s received, the controller 140 may perform an opera- 15
tion depending on the control signal and may control the
communication unit 120 to transmit information about the
performed operation and information about the peripheral
device to the relay apparatus 1n order to control the periph-
eral device to perform operations that correspond to the 20
operations performed by the electronic apparatus.

Here, the information about the operations performed in
the electronic apparatus 100 may include information about
a variety of operations, such as power on, power ofl,
[external] input switch, etc., that were performed in the 25
electronic apparatus 100 depending on the control signals.
The mmformation about the peripheral device may include at
least one of a brand name, a model name, and a product
serial number of the peripheral device.

In detail, 1f the control signal includes a power ofl 30
command for turning ofl the power of the electronic appa-
ratus, the controller 140 turns ofl the power of the electronic
apparatus 100 depending on the power ofl command, and, 1n
order to turn off the power of the peripheral device through
the relay apparatus, the controller 140 may control [to 353
transmit] the transmission of information about the power
ofl operation performed 1n the electronic apparatus to the
relay apparatus.

In other words, 1f a control code corresponding to the
power ofl command i1s received from the remote control 40
apparatus, the controller 140 shuts off an external power
being supplied to each configuration of the electronic appa-
ratus 100, thereby turning off the power of the electronic
apparatus 100. Then, the controller 140 may control [to
transmit] the transmission of information indicating that the 45
power of the electronic apparatus 100 was turned off, and at
least one of a brand name, a model name, and a product
serial number of the peripheral device connected to a
connector through which an [external] input signal is being
received to the relay apparatus. Here, the [external] input 50
signal 1s a signal that 1s mput from the peripheral device
connected to the electronic apparatus 100, and may 1nclude
at least one of a video signal and an audio signal.

Also, if the control signal includes an [external] input
switch command for outputting a signal being recerved from 55
the peripheral device, the controller 140 may control [to
output] the output of the [external] input signal being input
from the peripheral device depending on the [external] input
switch command, and [to transmit] the transmission of
information about the [external] input switch that was per- 60
tformed in the electronic apparatus to the relay apparatus 1n
order to turn on the power of the peripheral device through
the relay apparatus.

In other words, 1f a control code corresponding to the
[external] input switch command is received from the 65
remote control apparatus, the controller 140 may output the
[external] input signal being received from the peripheral

8

device. Then, the controller 140 may control [to transmit]
the transmission of information that the [external] input
switch was performed and at least one of a brand name, a
model name, and a product serial number of the peripheral
device connected to the connector that was selected depend-
ing on the [external] input switch command to the relay
apparatus.

On the other hand, the electronic apparatus 100 may have
previously stored information about each of peripheral
devices matched with each of the connectors. In other
words, the electronic apparatus 100 may previously match
and store the brand name, model name, and product serial
number of each of the peripheral devices connected to the
connectors with each of the connectors.

In other words, when turning oif the power after receiving,

"y

the power ofl command, the controller 140 may determine
through which connector the [external] input signal is being
input, may detect the information about the peripheral
device that 1s matched with the connector through which the
[external] input signal is being input and is previously
stored, and may control [to transmit] tze transmission of the
information to the relay apparatus. Also, when the [external]
input switch command 1s received, the controller 140 may
determine which connector 1s selected depending on the
[external] input switch command, may detect the informa-
tion about the peripheral device that 1s matched with the
connector and is previously stored, and may control [to
transmit] the transmission of the information to the relay
apparatus.

FIG. 3 15 a block diagram for explaining the configuration
of an electronic apparatus according to an exemplary
embodiment of the present disclosure. Particularly, FIG. 3 1s
a view lfor explaining the configuration of an electronic
apparatus 100 that 1s implemented as a broadcast receiving
apparatus, and includes an interface 110, a communication
umt 120, a recerver 130, a controller 140, a storage 150, an
input device 160, a broadcast receiver 170, a signal proces-
sor 180, and an output device 190. In the description of FIG.
3, since components having the same reference numbers of
those of FIG. 2 perform the same functions, detailed dupli-
cate description thereof will be omatted.

The storage 150 1s a storage medium 1n which a vanety of
programs required for operating the electronic apparatus 100
are stored, and may be implemented as a memory, a hard
disk drive (HDD), etc.

Particularly, the storage 150 may store the information
about each of the peripheral devices matched with each of
the connectors. In other words, the storage 150 may previ-
ously match at least one of a brand name, a model name, and
a product serial number of the peripheral device connected
to each of the connectors with each of the connectors, and
thus, may store the result therein. For example, it 1s assumed
that a BDP 1s connected to a D-sub connector provided in the
clectronic apparatus 100, and a DVDP 1s connected to a DVI
connector thereol. In this case, the storage 150 matches at
least one of a brand name, a model name, and a product
serial number of the BDP with the D-sub connector, and
thus, stores the result therein. Also, the storage 150 matches
at least one of a brand name, a model name, and a product
serial number of the DVDP with the DVI connector, and
thus, stores the result therein.

On the other hand, when a control signal 1s received, the
controller 140 may control [to transmit] the transmission of
the information about the peripheral device matched with
the connector connected to the peripheral device to the relay
apparatus.
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For example, when the power ofl command 1s received,
the controller 140 may control [to transmit] tze transmission
of at least one of the brand name, model name, and product
serial number of the peripheral device connected to the
connector through which the [external] input signal is being
input to the relay apparatus. As another example, when the
[external] input switch command is received, the controller
140 may control [to transmit] ke transmission of at least one
of the brand name, model name, and product serial number
of the peripheral device connected to the connector which 1s
selected depending on the [external] input switch command
to the relay apparatus.

The input device 160 1s an mput member that receives a
variety of user operations and then transfers them to the
controller 140, and may be implemented as an input panel.
Here, the 1mput panel may be formed as a touch pad, a key
pad having various function keys, number keys, special
keys, character keys, etc., or a touch screen, but 1s not
limited thereto.

Particularly, the input device 160 may receive information
about the peripheral devices. In other words, a user can input
the brand name, the model name, and the product serial
number of the peripheral device connected to each of the
connectors through the key pad or a virtual keyboard pro-
vided on the touch screen.

In addition, the mformation about the peripheral devices
may be input through the receiver 130. It the user selects a
number or a character through a key pad or a touch screen
provided in the remote control apparatus, the remote control
apparatus transmits a control code corresponding to the
selected number or character to the electronic apparatus 100.
Accordingly, the receitver 130 may receive the brand name,
the model name, and the product serial number of the
peripheral device connected to each of the connectors.

The broadcast receiver 170 receives and demodulates
broadcast signals from broadcast stations or satellites. For
this, the broadcast receiver 170 may include configurations
such as a tuner (not illustrated), a demodulator (not 1llus-
trated), an equalizer (not illustrated), etc.

The signal processor 180 performs signal processing on
the broadcast signals received through the broadcast recetver
170. In detail, the signal processor 180 separates the broad-
cast signal that 1s received through the broadcast receiver
170 into audio signals and video signals, and performs signal
processing of video decoding, video scaling, audio decod-
ing, etc. with respect to the video and audio signals, thereby
processing them in the form that can be output 1n the output
device 190.

Similarly, the signal processor 180 performs signal pro-
cessing with respect to the [external] input signal received
through the interface 110. In other words, the signal pro-
cessor 180 performs signal processing of video decoding,
video scaling, audio decoding, etc. with respect to the video
and audio signals that are recerved through the interface 110,
thereby processing them in the form that can be output in the
output device 190.

The output device 190 includes a display (not 1llustrated)
and a speaker (not illustrated), and may output the broadcast
signal and the [external] input signal. However, the output
device 1s not limited thereto.

In detail, the display (not illustrated) displays the signal
processed video signal. For this, the display (not 1llustrated)
may be implemented as a liquid crystal display (LCD), an
organic light emitting display (OLED), a plasma display
panel (PDP), eftc.

On the other hand, the speaker (not 1llustrated) outputs the
signal processed audio signals. In detail, the speaker (not
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illustrated) may amplily the audio signal transmitted from
the signal processor 180, and thus, may provide 1t to the user.
An exemplary embodiment 1n which the audio signal 1s
output through the speaker (not 1illustrated) 1s explained 1n
the above-description; however, the output device 190 may
include an output port, etc. such as a jack, etc.

FIG. 4 15 a block diagram for explaining the configuration
of a relay apparatus according to an exemplary embodiment
of the present disclosure. Referring to FIG. 4, the relay
apparatus 200 includes a communication unit 210, a storage
220, a transmaitter 230, and a controller 240. Particularly, the
relay apparatus 200 may be implemented as an infrared (IR)
blaster interfacing between the electronic apparatus and the
peripheral devices.

The communication unit 210 performs communication
with the electronic apparatus according to a variety of
wireless communication ways. For this, the commumnication
umt 210 may include an infrared receiver, a Bluetooth
communication module, a Wi-F1 communication module,
etc.

In detail, the communication unit 210 may receive the
information about the operation that was performed in the
clectronic apparatus and the information about the periph-
eral devices from the electronic apparatus. Here, the inifor-
mation about the operation that was performed in the
clectronic apparatus means information indicating the
operation that was performed in the electronic apparatus
according to functions such as power off, power on, [exter-
nal] input switch, etc. The information about the peripheral
device may include at least one of the brand name, the model
name, and the product serial number of the peripheral
device.

The storage 220 1s a storage medium 1n which a variety of
programs required for operating the relay apparatus 200 are
stored, and may be implemented as a memory, a hard disk
drive (HDD), eftc.

Particularly, the storage 220 may have stored control
codes that can control each of the peripheral devices based
on information about the peripheral devices. In detail, the
storage 220 may create and store a database of control codes
that can control the peripheral device by each of a variety of
brand names, model names, and product serial numbers of
the peripheral devices.

The transmitter 230 transmits the control signal to control
the peripheral device to the peripheral device. In detail, the
transmitter 230 has an infrared transmitter, and may transmit
the control code for controlling the peripheral device to the
peripheral device 1n the form of infrared signals. However,
the transmitter 230 1s not limited by this. Therefore, the
transmitter 230 may have the Bluetooth commumnication
module and the Wi-F1 communication module, and may
transmit the control signal to the peripheral device according
to each of the communication ways.

The controller 240 controls overall operations of the relay
apparatus 200. Particularly, when information about the
operation that was performed 1n the electronic apparatus and
information about the peripheral device are received, the
controller 240 may generate a control signal for controlling
the peripheral device based on the received information, and
may transmit the generated control signal to the peripheral
device.

In detail, the controller 240 may generate the control
signal for controlling the peripheral device to perform an
operation that corresponds to the operation that was per-
formed 1n the electronic apparatus by using at least one of
the brand name, model name, and product serial number of
the peripheral device.




US RE48,496 E

11

For example, based on the information about the periph-
eral device and the power ofl operation information, the
controller 240 generates a control signal to turn off the
power of the peripheral device, and thus, transmits the
control signal to the peripheral device. In other words, when
the power of the electronic apparatus 1s turned ofl, the
controller 240 may detect a control code for turning off the
power of the corresponding peripheral device from the
storage 220 based on the received at least one of brand name,
model name, and product serial number of the peripheral
device.

Also, the controller 240 may generate a control signal to
turn on the power of the peripheral device based on the
information about the peripheral device and the [external]
input switch information, and thus, may transmait the control
signal to the peripheral device. In other words, when the
[external] input switch signal is input from the electronic
apparatus, the controller 240 may detect a control code for
turning on the power of the corresponding peripheral device
from the storage 220 based on the received at least one of the
brand name, model name, and product serial number of the
peripheral device.

The controller 240 may control the transmitter 230 to
transmit the control code detected from the storage 220 to
the peripheral device by using a variety of communication
ways. In detail, the controller 240 may control an irared
transmitter (not illustrated) to transmit the control code to
the peripheral device in the infrared way. However, the
controller 240 1s not limited by that; therefore, the controller
240 may have a Bluetooth commumication module, a Wi-Fi
communication module, etc., and may transmit the control
code to the peripheral device according to a variety of
wireless communication ways.

FIG. 5 15 a view for explaining a method for setting each
of the connected peripheral devices by each of the connec-
tors 1n an electronic apparatus according to an exemplary
embodiment of the present disclosure. For the convenience
of description, FIG. 3 will be referred to with FIG. 5.

When a user operation for inputting information about the
peripheral device 1s 1input through the mput device 160, the
controller 140 displays a list of the connectors provided 1n
the electronic apparatus 100 on the output device 190. Then,
alter one connector of the list 1s selected by the user, the
controller 140 displays a user interface (Ul) window 1n
which information about a peripheral device that 1s con-
nected to, or will be connected to, the selected connector can
be mput on the output device 190. Then, after the mput of
the mnformation about the peripheral device 1s completed, the
controller 140 may match the information about each of the
peripheral devices with each of the connectors, and thus,
may store the result 1n the storage 150.

For example, as illustrated i FIG. 5, after the user
operation for inputting information about the peripheral
device 1s mput, a list 410 of a D-sub, a DVI, a component,
and an S-Video provided in the electronic apparatus 400
may be displayed. If the DVI 1s selected, a user intertace
window 420 1n which a brand name, a model name and a
product serial number of a peripheral device that i1s con-
nected to or will be connected to the DVI can be mput 1s
displayed.

After that, 1f the user mputs all information about the
peripheral device such as “SAMSUNG”, “DVD-D330”, and
“AX5112K” and selects a “confirm” button, the electronic
apparatus 400 displays a completion message 430, and
matches the mput information about the peripheral device
with the DVI, thereby storing the result.
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FIG. 6 1s a flowchart for explaining a control method of
an electronic apparatus that controls peripheral devices by
using a relay apparatus according to an exemplary embodi-
ment of the present disclosure.

First, a control signal for controlling an electronic appa-
ratus 1s received (operation S610).

After that, after the control signal i1s received, the elec-
tronic apparatus performs an operation depending on the
control signal (operation S620), and transmits information
about the performed operation and information about a
peripheral device to a relay apparatus 1n order to control the
peripheral device to perform an operation that be corre-
sponds to the operation performed by the electronic appa-
ratus (operation S630). Here, the information about the
peripheral device may include at least one of a brand name,
a model name, and a product serial number of the peripheral
device.

On the other hand, the electronic apparatus according to
an exemplary embodiment of the present disclosure may
include at least one connector to be connected to at least one
peripheral device. In this case, the electronic apparatus may
store information about the peripheral device matched by the
connector, and, 11 a control signal 1s received, may determine
to which connector the peripheral device 1s connected, and
may transmit the information about the peripheral device
matched with the connector to which the peripheral device
1s connected to the relay apparatus.

In detail, if the control signal includes a power off
command for turning ofl the power of the electronic appa-
ratus, the electronic apparatus may turn off its own power
depending on the power ofl command, and may transmit
information about the power ofl operation that was per-
formed 1n the electronic apparatus to the relay apparatus 1n
order to turn off the power of the peripheral device through
the relay apparatus. Accordingly, the relay apparatus may
generate a control signal for turning off the power of the
peripheral device based on the information about the periph-
eral device and the mmformation about the power off opera-
tion, and thus, may transmit the control signal to the periph-
eral device.

Also, if the control signal includes an [external] input
switch command for displaying an [external] input signal
being received from the peripheral device on the electronic
apparatus, the electronic apparatus may output the [external]
input signal being mput from the peripheral device depend-
ing on the external input switch command, and may transmut
information about the [external] input switch that was per-
formed 1n the electronic apparatus to the relay apparatus 1n
order to turn on the power of the peripheral device through
the relay apparatus. Accordingly, the relay apparatus may
generate a control signal for turning on the power of the
peripheral device based on the information about the periph-
eral device and the information about the [external] input
switch, and thus, may transmit the control signal to the
peripheral device.

According to an exemplary embodiment of the present
disclosure as described above, the electronic apparatus per-
forms an operation corresponding to the received control
signal, and transmits information about the performed
operation and information about the peripheral device to the
relay apparatus. Then, the relay apparatus generates a con-
trol signal for controlling the peripheral device based on the
information about the performed operation and the informa-
tion about the peripheral device, and thus, transmits the
control signal to the peripheral device. Accordingly, since
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the user can control the peripheral device by only one
operation for controlling the electronic apparatus, user con-
venience may be improved.

Also, a non-transitory computer-readable medium 1n
which a program to sequentially perform a control method
of an electronic apparatus according to an exemplary
embodiment of the present disclosure 1s stored may be
provided.

The non-transitory computer-readable medium means not
a medium to store data for a short moment like a register, a
cache, a memory, etc., but a medium that can store data 1n
a semi-permanent state, and can be read by devices. Spe-
cifically, the various applications or programs as described
above may be stored 1n the non-transitory computer readable
medium, such as a CD, a DVD, a hard disc, a Blu-ray disc,
an USB, a memory card, a ROM, efc.

Also, a bus 1s not illustrated 1n the block diagram 1llus-
trating the display apparatus. However, communication
between components of the display apparatus may be per-
formed through the bus. In addition, the display apparatus
may include a processor, such as a central processing unit
(CPU), a microprocessor, etc., that performs a variety of
steps as described above.

While the exemplary embodiments of the present disclo-
sure have been described, additional variations and modifi-
cations of the exemplary embodiments may occur to those
skilled 1n the art once they learn of the basic inventive
concepts. Therefore, 1t 1s intended that the appended claims
shall be construed to include both the above exemplary
embodiments and all such vanations and modifications that
tall within the spirit and scope of the mventive concepts.

What 1s claimed 1s:

1. [An electronic apparatus that controls at least one] A4
system for controlling a plurality of peripheral [device by
using a relay apparatus] devices, the [electronic apparatus]
syStem comprising:

[an interface which is connected to a plurality of periph-

eral devices;

a storage which stores mnformation regarding the plurality

ol peripheral devices,

a communication unit which performs communication

with the relay apparatus;

a recerver which receives a control signal for controlling

the electronic apparatus; and]

a relay apparatus; and

[a controller which, when the] an electronic device that

storves information regavding the plurality of peripheral

devices connected to an interface of the electronic
device, and upon receiving a first control signal [is
received.]-

[performs an operation based on the control signal,
determines the at least one peripheral device, to be
controlled according to the performed operation,
among the plurality of peripheral devices based on
the information regarding the plurality of peripheral
devices, and controls the communication unit to
transmit information regarding the performed opera-
tion and information regarding the at least one
peripheral device to the relay apparatus] determines
which peripheral device is selected from the plurality
of peripheral devices, based on the first control
signal and the information regarding the selected
peripheral device, and

provides information vegarding the first contvol signal
and the information rvegarding the selected periph-
eral device to the relay apparatus, wherein the relay
apparatus:
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[determines an operation to be performed by the at least
one peripheral device according to the performed
operation based on the information regarding the
performed operation, generates a control signal for
controlling the at least one peripheral device to
perform the determined operation based on the infor-

mation regarding the at least one peripheral device,
and transmits the generated control signal to the at
least one peripheral device]

determines an operation to be performed by the
selected peripheral device, based on information
regarding an operation of the electronic device
according to the first control signal,

generates a second control signal that contvols the
selected peripheral device based on the information
regarding the selected peripheral device and the
information vegarding the first control signal, and

transmits the second control signal to the selected
peripheral device.

2. The [electronic apparatus] system of claim 1, wherein
the [interface comprises at least one connector] electronic
device comprises a plurality of comnectors that [is] are
connected to the [at least one] plurality of peripheral
[device] devices.

3. The [electronic apparatus] system of claim 2, [further
comprising:]

[a storage which] wherein the electronic device stores
[the] information regarding the [at least one] plurality
of peripheral [device matched with the at least one
connector] devices connected to a plurality of connec-
[0VS,

wherein, [when] upor receiving the first control signal [is
received], the [controller controls to transmit] elec-
tronic device provides the information [regarding the at
least one] on the selected peripheral device [matched
with the] cornnected to a connector [to which the at least
one| by which the selected peripheral device is con-
nected to the relay apparatus.

4. The [electronic apparatus] system of claim 1, wherein
the information [regarding the at least one] on the selected
peripheral device comprises at least one of a brand name, a
model name, and a product serial number of the [at least one]
selected peripheral device.

5. The [electronic apparatus] svstem of claim 1, wherein

the first control signal comprises a power ofl command for
turning off power of the electronic [apparatus] device,
and

the [controller turns off the power of the electronic
apparatus depending on the power ofl command, and
controls to transmit] electronic device transmits, to the
relay apparatus, information [regarding the] indicating
that the electronic device is to perform a power ofl
operation [that was performed in the electronic appa-
ratus to the relay apparatus] in response to the power off
command in order to turn off [the] power of the [at least
one] selected peripheral device through the relay appa-
ratus.

6. The [electronic apparatus] system of claim 5, wherein

the relay apparatus generates [a] the second control signal
[for] that controls turning off the power of the [at least
one] selected peripheral device based on the informa-
tion [regarding] o the plurality of peripheral devices
and the information [regarding] indicating that the
electronic device is to perform the power ofl operation,
and transmits the secornd control signal to the [at least
one] selected peripheral device.
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7. The [electronic apparatus] system of claim 1, wherein
the first control signal comprises an [external] input
switch command for outputting an [external] input
signal received from the [at least one] selected periph-
eral device [in the electronic apparatus], and 3
the [controller controls to output] electronic device out-
puts the [external] input signal received from the [at
least one] selected peripheral device based on the
[external] input switch command, and [controls to
transmit] transmits, to the rveplay apparatus, informa- 10
tion [regarding the external] indicating that an input
switch [that] was performed in the electronic [apparatus
to the relay apparatus] device in order to turn on [the]
power of the [at least one] selected peripheral device
through the relay apparatus. 15
8. The [electronic apparatus] system of claim 7, wherein
the relay apparatus generates [a] the second control signal
[for turning] that turns on the power of the [at least
onelselected peripheral device based on the informa-
tion [regarding] o the plurality of peripheral devices 20
and the information [regarding] indicating that the
[external] input switch was performed in the electronic
device, and transmits the control signal to the [at least
one] selected peripheral device.

9. A control method of [an electronic apparatus that 23
controls at least one] a system for controlling a plurality of
peripheral [device by using a relay] devices via a relay
apparatus, the control method comprising:

[storing information regarding a plurality of peripheral

devices connected to an interface; 30
receiving a control signal for controlling the electronic
apparatus;

after the control signal 1s received, performing an opera-

tion based on the control signal;

determining the at least one peripheral device, to be 35

controlled according to the performed operation,
among the plurality of peripheral devices based on the
information regarding the plurality of peripheral
devices; and

transmitting information regarding the performed opera- 40

tion and information regarding the at least one periph-
cral device to the relay apparatus,

wherein the relay apparatus determines an operation to be

performed by the at least one peripheral device accord-
ing to the performed operation based on the informa- 45
tion regarding the performed operation, generates a
control signal for controlling the at least one peripheral
device to perform the determined operation based on
the mformation regarding the at least one peripheral
device, and transmits the generated control signal to the 50
at least one peripheral device]

storing, on an electronic device, information regarding

the plurality of peripheral devices connected to an
interface of the electrvonic device;

upon receiving a first control signal, detevmining, by the 55

electronic device, which peripheral device is selected
from the plurality of peripheral devices, based on the
first control signal and information regarding the
selected peripheral device;

providing, by the electronic device, the information 60

regarding the first control signal and the information
regarding the selected pervipheral device, to the relay
apparaius;

determining, by the relay apparatus, an operation to be

performed by the selected peripheral device, based on 65
information vegarding an operation of the electronic
device according to the first contrvol signal;
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generating, by the rvelay apparatus, a second control
signal that controls the selected peripheral device
based on the information vegarding the selected periph-
eral device and the information regarding the first
control signal; and

transmitting, by the velay apparatus, the second control
signal to the selected peripheral device.

10. The control method of claim 9, wherein

the electronic [apparatus] device comprises [at least one
connector] a plurality of connectors that [is] are con-
nected to the [at least one] plurality of peripheral
[device] devices.

11. The control method of claim 10, further comprising:

storing, by the electronic device, information [regarding]
on the [at least one] plurality of peripheral [device
matched with the at least one connector] devices con-
nected to the plurality of connectors,

wherein, [when] based on the first control signal [is
received], the [transmitting] providing information
COmprises,

determining a connector to which the [at least one]
selected peripheral device 1s connected; and

[transmitting] providing the information [regarding the at
least one] on the selected peripheral device [matched
with] connected to the connector to which the [at least
one] selected peripheral device is connected to the relay
apparatus.

12. The control method of claim 9, wherein

the information [regarding] o the plurality of peripheral
devices comprises at least one of a brand name, a model
name, and a product serial number of the [at least one]
plurality of peripheral [device] devices.

13. The control method of claim 9, wherein

the first control signal comprises a power ofl command for
turning off [the] power of the electronic [apparatus]
device,

[the performing an operation comprises turning off the
power of the electronic apparatus based on the power

off command,] and

the transmitting [information] the second control signal
comprises transmitting [information regarding the], zo
the velay apparatus, the second control signal indicat-
ing that the electronic device is to perform a power oil
operation [that was performed in the electronic appa-
ratus to the relay apparatus] in response to the power off
command in order to turn off [the] power of the [at least
one] selected peripheral device through the relay appa-
ratus.

14. The control method of claim 13, wherein

the relay apparatus generates [a] the second control signal
[for] that controls turning off the power of the [at least
one] selected peripheral device based on the informa-
tion [regarding the at least one] on the selected periph-
eral device and the information [regarding] indicating
that the electronic device is to perform the power off
operation, and [thus, the relay apparatus] transmits the
second control signal to the [at least one] peripheral
device.

15. The control method of claim 9, wherein

the control signal comprises an [external] input switch
command for displaying an [external] input signal
received from the [at least one] selected peripheral
device [in the electronic apparatus],

wherein the control method further comprises.

[the performing operation comprises] outputting the
[external] input signal being input from the [at least
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one] selected peripheral device based on the [external]
input switch command, and

[the transmitting information comprises] transmitting, o
the relay apparatus, information [regarding the exter-
nal] indicating that arn input switch [that] was per-
formed in the electronic [apparatus to the relay appa-

ratus] device in order to turn on [the] power of the [at
least one] selected peripheral device through the relay
apparatus.

16. The control method of claim 15, wherein

the relay apparatus generates a third control signal for
turning on the power of the [at least one] selected
peripheral device based on the information [regarding
the at least one] on the selected peripheral device and
the information [regarding] on the [external] input
switch, and [thus, the relay apparatus] transmits the
third control signal to the [at least one] selected periph-
eral device.

[17. A system comprising:

a relay apparatus;

a storage which stores information regarding a plurality of
peripheral devices connected to an interface; and

an electronic apparatus that controls a peripheral device
by using the relay apparatus,

wherein, when a control signal for controlling the elec-
tronic apparatus 1s received, the electronic apparatus
performs an operation based on the control signal,
determines at least one peripheral device, to be con-
trolled according to the performed operation, among
the plurality of peripheral devices based on the infor-
mation regarding the plurality of peripheral devices,
and transmits information regarding the performed
operation and information regarding the peripheral
device to the relay apparatus,

wherein the relay apparatus determines an operation to be
performed by the at least one peripheral device accord-
ing to the performed operation based on the informa-
tion regarding the performed operation, generates a
control signal for controlling the at least one peripheral
device to perform the determined operation based on
the mformation regarding the at least one peripheral
device, and transmits the generated control signal to the
at least one peripheral device.}
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[18. The system of claim 17, wherein

when a control signal for turning ofl power of the elec-
tronic apparatus 1s received,

the electronic apparatus turns ofl 1ts own power, and
transmits information regarding the power ofl opera-
tion that was performed in the electronic apparatus to
the relay apparatus, and

the relay apparatus generates a control signal for turning

Bl

ofl power of the at least one peripheral device based on
the information regarding the plurality of peripheral

devices, and transmits the control signal to the at least
one peripheral device.]

[19. A relay apparatus for controlling an electronic appa-
ratus and at least one peripheral device, the relay apparatus
comprising:

a communication unit which recetves information about

an operation performed in the electronic apparatus and
information regarding a plurality of peripheral devices;

a storage which stores control codes to control each of the
plurality of peripheral devices;

a controller which determines an operation to be per-
formed by the at least one peripheral device according
to the performed operation based on the information
regarding the performed operation, and generates a
control signal for controlling the at least one peripheral
device to perform the determined operation based on
the information regarding the at least one peripheral
device, and

a transmitter which transmits the generated control signal
to the at least one peripheral device, wherein

the electronic apparatus stores information regarding the
plurality of peripheral devices and determines the at
least one peripheral device, to be controlled according
to the performed operation, among the plurality of
peripheral devices based on the information regarding
the plurality of peripheral devices.]

[20. The relay apparatus of claim 19, wherein the opera-
tion performed 1n the electronic apparatus 1s at least one of
a power-on operation, a power-oil operation, and an external
input switch operation.]

[21. The relay apparatus of claim 19, wherein the infor-
mation regarding the at least one peripheral device 1s at least
one of a brand name, a model name, and a product serial
numbet. ]
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