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Description

Title of Invention: CONTENT OUTPUT APPARATUS, MOBILE

APPARATUS, AND CONTROLLING METHODS THEREOF

Technical Field
[1] Apparatuses and methods consistent with exemplary embodiments relate to a content

output apparatus, a mobile apparatus, and controlling methods thereof, and more p ar

ticularly, to a content output apparatus that transmits an audio signal to a plurality of

speakers and selectively sets an output mode for synchronization of the audio signal, a

mobile apparatus, and controlling method thereof.

Background Art
[2] Technology that allows an audio signal output from a multimedia reproducing

apparatus to be transmitted to a plurality of speaker devices coupled to the multimedia

reproducing apparatus through wireless network connections, and the audio signal to

be output by the plurality of speaker devices has been widely used.

[3] The quality of audio reproduction can be limited due to design and structural issues

of an apparatus such as a television (TV), which can have a relatively poor sound

quality as compared to speaker devices that have a high sound quality speaker

function. Such speaker devices can be coupled with a TV or other content providing

device using wireless network connections, thus making it is possible to listen to music

or other audio reproduction with improved sound quality.

[4] However, when an audio signal that is reproduced by the TV in real time is also

transmitted via network connections to the plurality of speaker devices located away

from the TV, a transmission delay occurs. The transmission delay increases in

proportion to the distance that the audio signal is transmitted.

[5] If content to be reproduced in real time is music or other audio-only content that

involves only a an audio signal, reproduction of audio may be delayed at the

transmission side, such that reproduction at the transmission side is in synchronization

with an output of a speaker coupled through a network. However, if an apparatus si

multaneously outputs a video signal and a audio signal, such as a TV, and the audio

signal output is delayed, the audio signal of the TV will not be in synchronization with

the video signal of the TV.

Disclosure of Invention

Technical Problem
[6] There is an increased need to automatically set outputs between an audio signal and a

video signal that is output from a content output apparatus and an audio signal that is

output from an external speaker and/or to display a message related to the output and



notify the user of the output.

Solution to Problem
[7] One or more exemplary embodiments may overcome the above disadvantages and

other disadvantages not described above. However, it is understood that one or more

exemplary embodiments are not required to overcome the disadvantages described

above, and one or more exemplary embodiments may not necessarily overcome any of

the problems described above.

[8] One or more exemplary embodiments provide a content output apparatus that can be

selectively operated in one output mode among a plurality of output modes according

to a reproduction mode of content and the type of content output apparatus, a mobile

apparatus, and controlling method thereof.

[9] According to an aspect of an exemplary embodiment, there is provided a content

output apparatus. The content output apparatus may include: a receiver configured to

receive content; a display configured to output a video signal of the content; a speaker

configured to output an audio signal of the content; a communicator configured to

transmit the audio signal to at least one external speaker; and a controller configured to

determine whether the audio signal is related to the video signal, and display a user

interface screen for inducing a selection of an output mode which transmits the audio

signal to the at least one external speaker with a communication method corresponding

to the determination result among a plurality of output modes via the display.

[10] The controller may control the display and the speaker to output the video signal and

the audio signal through synchronization with an audio signal output operation of the

at least one external speaker in a first output mode among the plurality of output

modes, and control the speaker to output the audio signal through synchronization with

the audio signal output operation of the at least one external speaker in a second output

mode among the plurality of output modes.

[11] The controller may be configured to in response to the audio signal being determined

to be related to the video signal, even though a user manipulation for selecting the

second output mode via the user interface screen is input, display a user interface (UI)

for inducing to select the first output mode or operate in the first output mode auto

matically.

[12] The controller may be configured to in response to the audio signal being determined

to be related to the video signal, activate a user UI for selecting the first output mode

and deactivate a user interface for selecting the second output mode in the user

interface screen.

[13] The controller may be configured to transmit the audio signal to the at least one

external speaker, and control the display and the speaker to output the video signal and



the audio signal through synchronization of the video signal and the audio signal

separately from the audio signal output operation of the at least one external speaker in

a third output mode among the plurality of output modes.

[14] The controller may be configured to control the communicator to perform comm u

nication with the at least one external speaker in the first output mode through a second

communication method different from a first communication method used in the

second output mode and the third output mode.

[15] The controller may control the communicator to perform communication with the at

least one external speaker through a Wi-Fi Direct method in the first output mode, and

to perform communication with the at least one external speaker through a Wi-Fi

method in the second output mode and the third output mode.

[16] The controller may be operated in the first output mode in response to the video

signal being included in the content, and operated in the second output mode in

response to the video signal being not included in the content.

[17] The content output apparatus may further include a connector configured to be con-

nectable to a source device configured to provide the content. The controller may

determine whether or not the video signal is included in the content based on the type

of the source device coupled to the connector.

[18] The controller may be configured to be operated in one of the first to third output

modes according to a user operation for selecting the output mode.

[19] The controller may be configured to display an information message for output mode

selection in the display in response to the first output mode being selected by the user

operation in a state in which the video signal is not included in the content.

[20] The controller may be configured to be operated in one of the first output mode and

the third mode according to the user operation in a state in which the video signal is

included in the content.

[21] According to an aspect of an exemplary embodiment, there is provided a mobile

apparatus. The mobile apparatus may include: a communicator configured to com

municate with at least one external speaker; a user interface configured to display a

control screen for the at least one external speaker; and a controller configured to

control an operation of the external speaker according to a user operation input to the

control screen. The controller may be configured to transmit a control signal, which

controls a content output apparatus to communicate with the external speaker

according to an output mode corresponding to the type of the content output apparatus

among a plurality of output modes, to the content output apparatus in response to the

content output apparatus configured to provide an audio signal to the external speaker

being selected in the control screen.

[22] The plurality of output modes may include at least one of a first output mode which



provides the audio signal to the at least one external speaker and outputs a video signal

and the audio signal through synchronization with an audio signal output operation of

the at least one external speaker, a second output mode which provides the audio signal

to the at least one external speaker and outputs the audio signal through synchro

nization with the audio signal output operation of the at least one external speaker, and

a third output mode which provides the audio signal to the at least one external speaker

and outputs the video signal and the audio signal through synchronization of the video

signal and the audio signal separately from the audio signal output operation of the at

least one external speaker.

[23] The controller may be configured to transmit the control signal for controlling the

content output apparatus to be operated in one of the first output mode, which outputs

the video signal and the audio signal through the synchronization with the audio signal

output operation of the at least one external speaker, and the third output mode, which

outputs the video signal and the audio signal through the synchronization of the video

signal and the audio signal separately from the audio signal output operation of the at

least one external speaker, to the content output apparatus in response to the content

output apparatus being an apparatus configured to provide content including the video

signal and the audio signal. The controller may transmit the control signal for con

trolling the content output apparatus to be operated in the second output mode, which

outputs the audio signal through the synchronization with the audio signal output

operation of the at least one external speaker, to the content output apparatus in

response to the content output apparatus being an apparatus configured to provide

content including only the audio signal.

[24] The controller may be configured to transmit the control signal, which controls the

content output apparatus to communicate with the external speaker according to one of

the plurality of output modes determined based on a reproduction mode of the content

provided from the content output apparatus, to the content output apparatus in response

to the content output apparatus configured to provide the audio signal to the at least

one external speaker being selected in the control screen.

[25] The controller may be configured to transmit the control signal, which controls the

content output apparatus to communicate with a grouped external speaker according to

the output mode corresponding to the type of the content output apparatus, to the

content output apparatus in response to a user operation for grouping at least one of the

at least one external speaker being input to the control screen.

[26] According to an aspect of an exemplary embodiment, there is provided a method of

controlling a content output apparatus including a receiver configured to receive

content, a display configured to output a video signal of the content, a speaker

configured to output an audio signal of the content, and a communicator configured to



transmit the audio signal to at least one external speaker. The method may include de

termining whether the audio signal is related to the video signal in response to the

contents being input; displaying a screen for inducing a selection of an output mode

which transmits the audio signal to the at least one external speaker with a commu

nication method corresponding to the determination result among a plurality of output

modes; and transmitting the audio signal of the content to the at least one external

speaker by operating the content in the selected output mode.

[27] The transmitting may include controlling the display and the speaker to output the

video signal and the audio signal through synchronization with an audio signal output

operation of the at least one external speaker in a first output mode among the plurality

of output modes, and controlling the speaker to output the audio signal through syn

chronization with the audio signal output operation of the at least one external speaker

in a second output mode among the plurality of output modes.

[28] According to an aspect of an exemplary embodiment, there is provided a method of

controlling a mobile apparatus. The method may include communicating with at least

one external speaker; displaying a control screen for the at least one external speaker;

and controlling an operation of the external speaker according to a user operation input

to the control screen. The controlling may include transmitting a control signal, which

controls a content output apparatus to communicate with the external speaker

according to an output mode corresponding to the type of the content output apparatus

among a plurality of output modes, to the content output apparatus in response to the

content output apparatus configured to provide an audio signal to the external speaker

being selected in the control screen.

[29] According to the above-described various exemplary embodiments, an optimum

mode for selectively synchronizing a video signal and an audio signal of content with

an audio signal of an external speaker may be automatically set or may be guided and

set by the user, and thus convenience of the user may be increased.

Advantageous Effects of Invention
[30]

Brief Description of Drawings
[31] The above and/or other aspects will be more apparent by describing in detail

exemplary embodiments, with reference to the accompanying drawings, in which:

[32] FIG. 1 is a block diagram illustrating a configuration of a content output apparatus

according to an exemplary embodiment;

[33] FIG. 2 is a view illustrating a surround mode according to an exemplary em

bodiment;

[34] FIG. 3 is a block diagram illustrating a detailed configuration of a controller



according to an exemplary embodiment;

[35] FIG. 4 is a block diagram illustrating a process of processing an audio signal

according to an exemplary embodiment;

[36] FIG. 5 is a view illustrating a surround mode implemented through a TV as a content

output apparatus and a plurality of external speakers according to an exemplary em

bodiment;

[37] FIG. 6 is a view illustrating a process of processing and transmitting an audio signal

to reduce transmission delay according to an exemplary embodiment;

[38] FIG. 7 is a flow chart illustrating a process of transmitting and receiving an audio

signal between a content output apparatus and an external speaker in a surround mode

according to an exemplary embodiment;

[39] FIG. 8 is a view illustrating a multi-room mode according to an exemplary em

bodiment;

[40] FIGS. 9 to 11 are views illustrating outputs of a video signal and an audio signal of a

content output apparatus and an output of an audio signal of an external speaker

according to a surround mode and a multi-room mode according to exemplary em

bodiments;

[41] FIG. 12 is a block diagram illustrating a configuration of a content output apparatus

according to another exemplary embodiment;

[42] FIG. 13 is a view illustrating an information message for output mode selection

according to an exemplary embodiment;

[43] FIGS. 14 to 16 are flow charts illustrating operation processes in one of a plurality of

output modes according to a user operation for selecting the output mode according to

various exemplary embodiments;

[44] FIG. 17 is a block diagram illustrating a configuration of a mobile apparatus

according to an exemplary embodiment;

[45] FIG. 18 is a view illustrating a process of setting an output mode to a surround mode

through a mobile apparatus according to an exemplary embodiment;

[46] FIG. 19 is a view illustrating a process of determining an output mode in response to

an apparatus which can output a video signal being selected as a source device

according to an exemplary embodiment;

[47] FIG. 20 is a view illustrating a process of determining a surround mode in a user

interface of a mobile apparatus according to an exemplary embodiment;

[48] FIG. 2 1 is a view illustrating a process of determining an output mode in response to

an external speaker being added in a state in which an apparatus that can output only

an audio signal is a source device according to an exemplary embodiment;

[49] FIG. 22 is a view illustrating a process of determining a multi-room mode in a user

interface of a mobile apparatus according to an exemplary embodiment;



[50] FIG. 23 is a flow chart illustrating a method of controlling a content output apparatus

according to an exemplary embodiment; and

[51] FIG. 24 is a flow chart illustrating a method of controlling a mobile apparatus

according to an exemplary embodiment.

Best Mode for Carrying out the Invention
[52]

Mode for the Invention
[53] Hereinafter, exemplary embodiments will be described in more detail with reference

to the accompanying drawings.

[54] In the following description, the same reference numerals are used for the same

elements when they are depicted in different drawings. The matters defined in the de

scription, such as detailed construction and elements, are provided to assist in a com

prehensive understanding of the exemplary embodiments. Thus, it is apparent that the

exemplary embodiments can be carried out without those specifically defined matters.

Also, functions or elements known in the related art are not described in detail since

they would obscure the exemplary embodiments with unnecessary detail.

[55] FIG. 1 is a block diagram illustrating a configuration of a content output apparatus

according to an exemplary embodiment.

[56] Referring to FIG. 1, a content output apparatus 100 includes a receiver 110, a display

120, a speaker 130, a communicator 140, and a controller 150. Here, the content output

apparatus 100 may be implemented with various types of electronic apparatus or

systems such as a TV, a Blu-ray disc (BD) player, a home theater, a MP3 player, a

compact disc (CD) player, a smart phone, a tablet personal computer (PC), a desk top

PC, or a laptop PC.

[57] The receiver 110 receives content. For example, in an exemplary embodiment in

which the content output apparatus 100 is a TV, the receiver 110 may be implemented

with a tuner, a cable receiver, or a communicator. The receiver 110 may receive a

broadcasting signal or an audio signal through the tuner. The broadcasting signal may

include a video signal, an audio signal, and additional data (for example, electronic

program guide (EPG) data). The receiver 110 may receive the broadcasting signal from

various sources such as terrestrial broadcasting, cable broadcasting, satellite

broadcasting, or Internet broadcasting.

[58] In another exemplary embodiment in which the content output apparatus 100 is a

laptop PC, the receiver 110 may be implemented with a communicator or a commu

nication module, and may receive various pieces of content from an internet website or

a server.

[59] The display 120 outputs a video signal of the content. That is, the display 120 may



display an image corresponding to the content. The image may include a still video

image, a moving video image, document, a photograph, or the like. Thus, the display

120 may be implemented as a liquid crystal display (LCD), an organic light emitting

display (OLED), a plasma display panel (PDP), or the like.

[60] The speaker 130 outputs an audio signal of the content. That is, the speaker 130 may

output the audio portion of the content. The speaker 130 may be implemented to be

included in or attached to the content output apparatus 100. The speaker 130 may be

implemented as a sound bar type of speaker that is located near the content output

apparatus 100.

[61] The communicator 140 transmits the audio signal of the content to at least one

external speaker. Specifically, the communicator 140 may perform a connection

operation to connect the content output apparatus 100 to the at least one external

speaker. For example, the communicator 140 may couple the content output apparatus

100 to the at least one external speaker using various communication methods, such as

a wired/wireless local area network (LAN), a wide area network (WAN), Ethernet,

Bluetooth, Zigbee, a universal serial bus (USB) connection, IEEE 1394, or Wi-Fi.

Further, the communicator 140 may also perform a connection operation to connect

content output apparatus to various external apparatuses in addition to the external

speaker. For this, the communicator 140 may include a chip, module, component, an

input port, or the like corresponding to the communication methods. For example, in

response to the communication being performed through a wired LAN method, the

communicator 140 may include a wired LAN card (not shown) and an input port (not

shown).

[62] The controller 150 may determine whether the audio signal is related to the video

signal, and display a user interface screen for inducing a selection of an output mode

which transmits the audio signal to the at least one external speaker with a commu

nication method corresponding to the determination result among a plurality of output

modes via the display. That is, the controller 150 may display a user interface screen

for inducing a selection of an appropriate output mode among a plurality of output

modes by a user according to whether the audio signal is related to the video signal.

[63] For example, if an audio signal is related to a video signal, a user may display a user

interface screen for selecting an output mode which transmits an audio signal to at least

one external speaker with a WiFi-direct communication method among a plurality of

output modes by the user, and if an audio signal is not related to a video signal, the

user may display a user interface screen for selecting an output mode which transmits

an audio signal to at least one external speaker with a communication method using an

access point (AP) among a plurality of output modes by the user.

[64] As a result of a determination whether an audio signal is related to a video signal, if it



is determined that an output mode selected by the user does not correspond to the de

termination result appropriately, the controller 150 may display a user interface (UI)

for inducting to select an output mode corresponding to the determination result appro

priately.

[65] As a result of a determination whether an audio signal is related to a video signal, if it

is determined that an output mode selected by the user does not correspond to the de

termination result appropriately, the controller 150 may operate automatically with an

output mode corresponding to the determination result appropriately, and transmit an

audio signal to at least one external speaker.

[66] The plurality of output modes may be output modes that synchronize outputs of a

video signal and an audio signal of content with an output of an audio signal of at least

one external speaker. The plurality of output modes may be largely divided into two

output modes.

[67] The plurality of output modes may include a surround mode and a multi-room mode.

[68] The surround mode is an output mode that transmits an audio signal corresponding to

audio reproduced by a source device (e.g., the content output apparatus, such as a TV,

reproduces audio that corresponds to the displayed video portion of the content, as in

the soundtrack of a television program or movie viewed on the TV) to at least one

external speaker, and performs synchronization between the video signal corre

sponding to the video of the content output apparatus and the audio signal transmitted

to the at least one external speaker. Thus, the reproduction of the audio signal by the at

least one external speaker can be synchronized with the reproduction of the video by

the content output apparatus.

[69] The surround mode may further include an output mode that performs synchro

nization among the video signal corresponding to the video of the content output

apparatus, the audio signal output through the speaker 130 included in the content

output apparatus, and the audio signal transmitted to the at least one external speaker.

Thus, in this output mode the reproduction of both the video and audio at the content

output apparatus is synchronized with the reproduction of audio by the at least one

external speaker.

[70] Further, in exemplary embodiments the surround mode may be understood as having

the same meaning as AV Sync technology, Group Play, 1 room, or Direct Audio.

[71] Specifically, in exemplary embodiments the surround mode is a technology that

allows a user to listen to audio that is reproduced by at least one external speaker that

is located within a distance of a signal transmitted through a Wi-Fi Direct method. The

surround mode will be described in detail with reference to FIG. 2.

[72] FIG. 2 is a view illustrating a surround mode according to an exemplary em

bodiment.



[73] A TV as a source device 210, a sound bar and a plurality of external speakers as

target devices 220, and a wireless router 230 serving as an access point (AP) are i l

lustrated in FIG. 2.

[74] The TV as the source device 210 performs wireless communication with the sound

bar and the plurality of external speakers as target devices 220 through the wireless

router 230. Although FIG. 2 depicts target devices 220 as including the sound bar and

the plurality of external speakers, it is understood that the target device for wireless

communication does not necessarily require all these devices, and in different

exemplary embodiments the sound bar may be the only target device, one or more of

the external speakers may be the target device or devices, and in other exemplary em

bodiments the sound bar and all external speakers may be target devices. A Wi-Fi

method 240 may be used as the wireless communication method used to perform the

wireless communication. In addition to the Wi-Fi method 240, a wireless commu

nication method such as Bluetooth or Zigbee may be used, but the wireless commu

nication method is not limited thereto.

[75] Therefore, an audio signal corresponding to content being currently reproduced by

the TV as the source device 210 is transmitted to the sound bar and the plurality of

external speakers as target devices 220 through the wireless router 230.

[76] However, in response to the TV as the source device 210 being operated in the

surround mode, the audio signal corresponding to the content being currently re

produced is transmitted to the sound bar and the plurality of external speakers as target

devices 220 not through the wireless router 230 but by using a Wi-Fi Direct method

250. The Wi-Fi Direct method allows devices to connect to one another directly

without joining a traditional network. That is, the TV as the source device 210 may

transmit the audio signal to the sound bar as the target device 220 and the plurality of

external speakers without the wireless router 230. Although the Wi-Fi Direct method is

described, it is understood that other connection methods may be utilized in other

exemplary embodiments, in which the devices may communicate directly with each

other without joining a traditional network.

[77] Thus, the transmission delay generated in response to the audio signal being

transmitted using the Wi-Fi Direct method 250 instead is reduced as compared with

transmission delay generated in response to the delay that would be generated if the

audio signal was transmitted using the Wi-Fi method 240 in which the audio signal

would be transmitted through the wireless router 230. The transmission delay

generated in response to the audio signal being transmitted using the Wi-Fi Direct

method 250 instead of being transmitted through wireless router 230 may be up to 45

ms. Since a transmission delay of up to about 45 ms is an extremely small level in the

context of synchronizing the audio signal and video signal of content output from the



TV as the source device 210, the audio signal and video signal corresponding to the

content output from the TV as the source device 210 will be in synchronization with

the audio signals output through the sound bar and the plurality of speakers as target

devices 220. That is, a delay of up to about 45 ms in audio reproduced by the external

speakers as compared to the reproduction of audio and/or video by the TV is so small

that the delay is not likely to be perceived by the viewer.

[78] Thus, the surround mode may be applied to the case where the audio signal and the

video signal corresponding to the content output from the content output apparatus 100

have to be in synchronization with the audio signals which are corresponding to the

content transmitted from the content output apparatus 100 and output through a

plurality of external speakers in the state in which the content output apparatus 100 and

the plurality of external speakers are location in the same room. Therefore, the

surround mode is an optimized mode in the case where the user mainly watches video

through the content output apparatus 100 and listens to audio through the plurality of

speakers.

[79] An exemplary embodiment for implementing the surround mode will be described in

detail with reference to FIG. 3.

[80] FIG. 3 is a block diagram illustrating a detailed configuration of a controller

according to an exemplary embodiment.

[81] Referring to FIG. 3, the controller 150 may include an audio/video decoder 151, a

video processor 152, an audio processor 153, and an audio capturer 154.

[82] A receiver 310 of a speaker, that is, a RX speaker 1 310, is illustrated in FIG. 3 and

configured to receive an audio signal, divide channels of the audio signal according to

speakers (e.g., by separating channels of surround sound content in accordance with

the respective speaker that will output a particular channel), and reproduce the audio

signal. RX speakers 2, 3, 4, and 5 have the same configuration as the RX speaker 1 and

perform the same processing operation as the RX speaker 1 310, and thus only the de

scription for the RX receiver 1 310 will be made. In an exemplary embodiment, RX

speakers 1, 2, 3, 4, and 5 are speakers used in a surround sound operation and each

speaker reproduces a specified channel of the surround sound audio content.

[83] The RX speaker 1 310 includes an audio receiver 311 and an audio player 312.

[84] The audio/video decoder 151 decodes a video signal and an audio signal, the video

processor 152 processes picture quality of the decoded video signal, and the audio

processor 153 processes sound quality of the decoded audio signal.

[85] The audio capturer 154 may periodically capture the audio signal in real time sim ul

taneously in response to the audio signal being decoded by the audio/video decoder

151.

[86] The communicator 140 adds a meta data header including time information and



codec information to the audio signal captured in the audio capturer 154, and transmits

the audio signal with the added meta data header.

[87] The audio receiver 3 11 of the RX speaker 1 310 may receive the audio signal from

the communicator 140, analyze the meta data header added to the audio signal, and

detect the time information and codec information related to the captured audio signal.

[88] The audio player 312 may reproduce an audio signal of a channel corresponding to

the RX speaker 1 310 through synchronization with audio signals of the other external

speakers 2, 3, 4, and 5 based on the detected time information and codec information.

[89] In particular, to operate in the surround mode, the content output apparatus 100 has

to output a video signal and an audio signal corresponding to content and sim ul

taneously the content output apparatus 100 has to transmit the audio signal to the

external speaker. This may be implemented by decoding the audio signal through the

audio/video decoder 151, and simultaneously by periodically capturing the audio

signal in real time through the audio capturer 154 and transmitting the captured audio

signal to the external speaker 310 through the communicator 140.

[90] The method of processing the audio signal will be described in detail with reference

to FIG. 4.

[91] FIG. 4 is a block diagram illustrating a process of processing an audio signal

according to an exemplary embodiment.

[92] Referring to FIG. 4, an audio decoder 410 may correspond to the audio/video

decoder 151 of FIG. 3, and an audio renderer 420 may correspond to the audio

processor 153 of FIG. 3.

[93] An audio signal output through the audio renderer 420 may be buffered in an audio

output buffer 430, and simultaneously output through an amplifier 440. At the same

time, the audio signal output through the audio renderer 420 may be periodically

copied and buffered in the auto capture buffer 450. The audio signal buffered in the

audio capture buffer 450 may be periodically copied again and streamed to a Wi-Fi

driver buffer 460. The Wi-Fi driver buffer 460 may transmit the streamed audio signal

to the external speaker through a Wi-Fi Direct method.

[94] Through the method of processing an audio signal illustrated in FIG. 4, the controller

150 of the content output apparatus 100 may simultaneously perform decoding of the

audio signal and periodic capturing of the audio signal. Therefore, the controller 150

may output the video signal and the audio signal corresponding to the content, and si

multaneously transmit the audio signal to the external speaker.

[95] The audio decoder 410 illustrated in FIG. 4 may set an audio signal other than or in

addition to a 5.1 channel to be output in a bit stream (element stream). Therefore, even

in response to the audio signal other than or in addition to a 5.1 channel being decoded,

an original sound may be captured as it is, and then transmitted to the Wi-Fi driver



buffer 460. Here, "bit stream" is one of methods for converting digital audio data into

an analog signal, and the digital audio data may be converted into an analog signal by

one bit through a bit stream D/A converter.

[96] In response to the streamed audio signal being transmitted to an external speaker by

the Wi-Fi driver buffer 460 through a Wi-Fi Direct method, the Wi-Fi driver buffer

460 may transmit the audio signal through a layer that is below layer 2 (i.e., below the

Data Link layer) of the seven layers of the Open System Interconnection (OSI) model,

and thus the transmission delay may be reduced. The method of reducing the

transmission delay will be described later.

[97] The operations performed in the audio decoder 410, the audio renderer 420, the audio

output buffer 430, the audio capture buffer 450, and the Wi-Fi driver buffer 460 may

be implemented with a program and executed, and may be implemented with modules

in the controller 150.

[98] FIG. 5 is a view illustrating that the surround mode is implemented through a TV as

a content output apparatus and a plurality of external speakers according to an

exemplary embodiment.

[99] Referring to FIG. 5, a TV 510 as the content output apparatus 100 and a plurality of

external speakers 530, 540, 550, 560, and 570 include only commercial Wi-Fi modules

511, 531, 541, 551, 561, and 571, and do not include a separate wireless receiving

apparatus.

[100] That is, the TV 510 and the plurality of external speakers 530 to 570 may perform

wireless communication 580 through a wireless router 520 as an access point (AP), and

the wireless communication 580 may include Wi-Fi.

[101] The TV 510 and the plurality of external speakers 530 to 570 may exchange an audio

signal without the wireless router 520, and at this time, a Wi-Fi Direct method 590

may be used. In response to the TV 510 being operated in the surround mode, the TV

510 and the plurality of external speakers 530 to 570 may transmit and receive the

audio signal without using the wireless router 520 but instead by using the Wi-Fi

Direct method 590, which enables the TV 510 to communicate with the external

speakers 530 to 570 directly.

[102] The TV 510 may output a video signal and simultaneously transmit the audio signal

with reduction in the transmission delay. Therefore, the video signal is in synchro

nization with the audio signals output through the plurality of speakers, and only the

audio signal may be divided into a 5.1 channel through the plurality of external

speakers 530 to 570 illustrated in FIG. 5 and then output.

[103] In response to the communication being performed using a Wi-Fi Direct method, the

method of reducing the transmission delay will be described in detail with reference to

FIG. 6.



[104] FIG. 6 is a view illustrating a process of processing an audio signal and transmitting

the processed audio signal to reduce transmission delay according to an exemplary em

bodiment.

[105] Referring to FIG. 6, in response to a decoded audio signal 611 output from an audio

decoder being captured and transmitted to an external speaker corresponding to an

audio receiver 640 through a media access control (MAC) layer 620, which is a sub

layer of Data Link layer 2 in the seven layer OSI model, and a physical layer 630 (i.e.,

layer 1 in the OSI model) together with a MAC address in a Wi-Fi driver stage, the

controller 150 of the content output apparatus 100 corresponding to an audio sender

610 outputs the received audio signal 6 11 to the external speaker through the physical

layer 630 and the MAC layer 620 in reverse order to the order of transmission of the

decoded audio signal 611.

[106] In response to data being transmitted to a wireless router from an application layer

according to the OSI seven layer model and then the data being transmitted from the

wireless router to an external speaker in order to transmit the data on an existing

wireless network, the transmitted data is retransmitted through the OSI application

layer. However, in the process illustrated in FIG. 6, the data is not transmitted through

all seven layers of the OSI model, as the transmission only involves the Physical layer

(layer 1) and the MAC sub layer of the Data Link layer (layer 2). Therefore, the time

required for processing the data in the wireless router such as an AP may be reduced,

and thus transmission delay may be reduced.

[107] FIG. 7 is a flow chart illustrating a process of transmitting and receiving an audio

signal between a content output apparatus and an external speaker in a surround mode

according to an exemplary embodiment.

[108] Referring to FIG. 7, in response to searching for speaker devices existing on a

network, and a user command for setting the surround mode being received through a

user interface (UI) (S710), the controller 150 may receive MAC addresses of the

searched speaker devices (S720).

[109] The controller 150 couples the content output apparatus 100 to the speaker devices

through a Wi-Fi Direct method (S730), and periodically captures audio in response to

the audio being reproduced in the content output apparatus 100 (S740).

[110] The controller 150 adds meta data such as time information to the captured audio

data (S750), and in response to the audio data being periodically transmitted to the

speaker devices on the basis of the MAC addresses (S760), the speaker devices receive

the audio data and perform synchronization on only audio data corresponding to the set

surround mode, and output the synchronized audio data (S770).

[Ill] The multi-room mode among a plurality of output modes is an output mode that syn

chronizes an audio signal output from a speaker included in a source device with an



audio signal output from an external speaker even if the output of the received audio

signal by the external speaker is delayed due to transmission delay resulting from the

transmission of the audio signal to the external speaker, which is coupled in a wireless

or wired manner.

[112] That is, the multi-room mode is an output mode that synchronizes the audio signal

output from the speaker 130 included in the content output apparatus with an audio

signal output through at least one external speaker when a video signal is not being

output by the content output apparatus 100 but only the audio signal is being output.

[113] Further, in exemplary embodiments the multi-room mode may be understood as

having the same meaning as AA sync technology, Party play, or Zone Play.

[114] That is, the multi-room mode is an output mode that transmits an audio signal to a

plurality of speaker devices located some distance away over a network connection

that includes a wireless router and performs synchronization on audio signals that are

reproduced by the speaker devices even in the case of a transmission delay being

present when the speaker devices are located a long distance away from the point of

transmission. The multi-room mode may be also used to perform synchronization on

audio signals that are output from a plurality of speakers that may be located in

different rooms.

[115] FIG. 8 is a view illustrating a multi-room mode according to an exemplary em

bodiment.

[116] Referring to FIG. 8, a TV as a source device 810, a sound bar and a plurality of

external speakers as target devices 820, and a wireless router 830 serving as an access

point (AP) are illustrated.

[ 117] The TV as the source device 810 may perform wireless communication with the

sound bar and the plurality of speakers as target devices 820 through the wireless

router 830. Although FIG. 8 depicts target devices 820 as including the sound bar and

the plurality of external speakers, it is understood that the target device for wireless

communication does not necessarily require all these devices, and in different

exemplary embodiments the sound bar may be the only target device, one or more of

the external speakers may be the target device or devices, and in other exemplary em

bodiments the sound bar and all external speakers may be target devices. A Wi-Fi

method 840 may be primarily used as the wireless communication method used herein.

In addition, the wireless communication method such as Bluetooth or Zigbee may be

used, but the wireless communication method is not limited thereto.

[118] In response to the TV as the source device 810 being operated in the multi-room

mode, an audio signal corresponding to content being currently reproduced is

transmitted to the sound bar and the plurality of external speakers as target devices 820

through the wireless router 830, and transmission delay may be generated up to 1



second.

[ 119] The TV as the source device 810 may perform delay processing on the audio signal

corresponding to the content and output the delay-processed audio signal. That is, the

TV as the source device 810 may perform delay processing on the audio signal by the

transmission delay generated in response to the audio signal being transmitted to one

or more target devices 820, and output the delay-processed audio signal. Thus, the

output of the audio signal at the source device may be delayed by an amount sufficient

to account for the delay resulting from transmission of the audio to a target device.

[120] In response to the audio signal being delay-processed and output by the TV as the

source device 810, the audio signal output from a speaker included in the TV as the

source device 810 will be in synchronization with the audio signals output from the

sound bar and the plurality of external speakers as target devices 820.

[121] A portion of the plurality of external speakers, for example, a speaker 821 may re

transmit the audio signal received from the source device 810 to another speaker 822.

The one speaker 821 of the plurality of external speakers that re-transmits the audio

signal may perform delay processing on the audio signal to account for the delay in

transmission to the other speaker 822, and output the delay-processed audio signal.

[122] Thus, the audio signal output through the one speaker 821 of the plurality of speakers

will be in synchronization with the audio signal output through the other speaker 822,

which receives the audio signal from the one speaker 821. The audio signal may be

transmitted farther away through the communication method that connects the

speakers.

[123] The multi-room mode is a mode that is optimized in a case where the user does not

watch video through the content output apparatus 100, but instead listens to audio

through a plurality of external speakers that are located in different rooms (e.g., a

multi-room speaker configuration where the speakers can be grouped to play the same

content).

[124] Hereinafter, a method of performing synchronization between a video signal and an

audio signal output from the content output apparatus and an audio signal output from

an external speaker according to the surround mode and the multi-room mode will be

described, and two exemplary embodiments for the multi-room mode will be

described.

[125] FIGS. 9 to 11 are views illustrating outputs of a video signal and an audio signal of

the content output apparatus and an output of an audio signal of an external speaker

according to a surround mode and a multi-room mode according to exemplary em

bodiments.

[126] FIG. 9 illustrates the outputs of the video signal and the audio signal of the content

output apparatus and the output of the audio signal of the external speaker in the



surround mode in which no transmission delay exists or the transmission delay is

minimal. The content output apparatus 100 outputs a video signal 920 corresponding to

content through the display 120, and outputs an audio signal 930 corresponding to the

content through the speaker 130. The content output apparatus 100 transmits the audio

signal 940 corresponding to the content to a network speaker using a Wi-Fi Direct

method.

[127] With reference to the horizontal axis of FIG. 9, which represents time, the point in

time for starting the output of the video signal 920 output by the display 120 is the

same as point in time for starting the output of the audio signal 930 output by the

speaker 130.

[128] Transmission delay 950 may be generated in which the starting point in time of

outputting an audio signal 940 is delayed as a result of the signal being transmitted

using a W-Fi Direct method and output by an external speaker. In response to the

generated transmission delay being up to about 45 ms, the starting point in time of the

audio signal 940 being output may be correspondingly delayed up to about 45 ms.

However, even in response to the starting point in time of the output of audio signal

940 being delayed due to the transmission delay of about 45 ms, the delay is so small

that it cannot be perceived by the user.

[129] Therefore, the video signal 920 output through the display 120 of the content output

apparatus 100, the audio signal 930 output through the speaker 130 of the content

output apparatus, and the audio signal 940 output through the external speaker may be

in synchronization, and thus the surround mode may be realized.

[130] FIG. 10 illustrates outputs of an audio signal of the content output apparatus 100 and

an audio signal of an external speaker in a multi-room mode 1 in which transmission

delay occurs. The multi-room mode 1 illustrated in FIG. 10 is a multi-room mode in

which a video signal is not output by the content output apparatus 100.

[131] Specifically, the video signal corresponding to content is not output from the content

output apparatus 100, as indicated by No Video 1020. An audio signal 1030 corre

sponding to the content is output through the speaker 130, and also transmitted to a

network speaker using a wireless communication method such as a Wi-Fi method.

[132] The content output apparatus 100 may perform delay processing 1050 on the audio

signal 1030 corresponding to the content, and delay an output starting point of time of

the audio signal 1030 output by the speaker 130. An output starting point of time of an

audio signal 1040 output through the external speaker may be delayed by transmission

delay 1060. If a wireless communication method is used that is not a direct comm u

nication method such as not the Wi-Fi Direct method but another method such a con

ventional Wi-Fi communication, the transmission delay may be up to 1 second.

Therefore, the output starting point of time of the audio signal 1040 output through the



external speaker may be correspondingly delayed up to 1 second.

[133] The content output apparatus 100 may perform the delay processing 1050 on the

audio signal 1030 corresponding to the content by up to 1 second and output the

delayed audio signal through the speaker 130. Accordingly, the audio signal 1030

output through the speaker 130 will be in synchronization with the audio signal 1040

output through the external speaker, and the multi-room mode 1 may be realized.

[134] FIG. 11 illustrates outputs of an audio signal and a video signal of the content output

apparatus 100 and an output of an audio signal of an external speaker in a multi-room

mode 2 in which transmission delay occurs. The multi-room mode 2 illustrated in FIG.

11 is a multi-room mode in response to a video signal being output from the content

output apparatus 100 among multi-room modes.

[135] Specifically, the content output apparatus 100 outputs a video signal 1120 corre

sponding to content through the display 120, outputs an audio signal 1130 corre

sponding to the content through the speaker 130, and also transmits the audio signal

1130 corresponding to the content to a network speaker using a wireless commu

nication method such as a Wi-Fi method.

[136] The video signal 1120 corresponding to the content output through the display 120 is

in synchronization with the audio signal 1130 corresponding to the content output by

the speaker 130. However, the starting point in time of outputting the audio signal

1140 corresponding to the content output by the external speaker may be delayed by

transmission delay 1150, and thus the audio signal 1140 output through the external

speaker will not be in synchronization with the video signal 1120 output through the

display 120 and the audio signal 1130 output through the speaker 130.

[137] If a wireless communication method is used that is not a direct communication

method such as the Wi-Fi Direct method but another method such as conventional Wi-

Fi as in FIG. 10, the transmission delay 1150 may be up to 1 second, and the output

starting point of time of the audio signal 1140 output through the external speaker may

be correspondingly delayed up to 1 second.

[138] The multi-room mode 2 is an output mode that may be applied to a case where a first

user watches video and listens to audio through a TV that is located in one room, and a

second user only listens to the audio that is reproduced by a speaker located in a

different room.

[139] The above-described surround mode, multi-room mode 1, and multi-room mode 2

may be referred to as a first output mode, a second output mode, and a third output

mode, respectively, according to an exemplary embodiment.

[140] The controller 150 may be optionally operated in one output mode among a plurality

of output modes. Specifically, the controller 150 may control the display 120 and the

speaker 130 to output a video signal and an audio signal through synchronization with



an audio signal output operation of at least one external speaker in the first output

mode among the plurality of output modes.

[141] That is, in response to the audio signal of the at least one external speaker being

output without transmission delay or being delayed and output by transmission delay

that cannot be perceived by the user, the controller 150 may output the video signal

and the audio signal through the synchronization with the audio signal output operation

of at least one external speaker in the surround mode corresponding to the first output

mode as illustrated in FIG. 9.

[142] The reason that no transmission delay exists or transmission delay is so small that is

not noticeable in the surround mode has been previously described, and thus detailed

description thereof will not be repeated.

[143] Because the starting point in time of outputting the audio signal of the at least one

external speaker is delayed by a transmission delay that cannot be perceived by the

user or there is no transmission delay, even in response to the video signal and the

audio signal being output by simultaneously controlling the display 120 and the

speaker 130 through the controller 150 without purposely addressing the audio signal

output operation of the at least one external speaker, the audio signal reproduced by the

at least one external speaker will be synchronized with the output of the video signal.

[144] The controller 150 may control the speaker 130 to output the audio signal through the

synchronization with the audio signal output operation of the at least one external

speaker in the second output mode among the plurality of output modes.

[145] That is, in the multi-room mode 1 corresponding to the second output mode, as i l

lustrated in FIG. 10, no video signal is output through the display 120 of the content

output apparatus 100, and the starting point in time of outputting the audio signal by

the at least one external speaker is delayed due to the transmission delay. The

generated transmission delay may be up to 1 second, and the starting point in time of

outputting the audio signal by the at least one external speaker may also be delayed up

to 1 second.

[146] Therefore, the controller 150 may compulsorily delay (for example, by introducing a

delay by buffering the signal) the audio signal output through the speaker 130 by a

delay amount corresponding to the starting point in time of outputting the audio signal

output by the at least one external speaker so that the audio signal output by the

speaker 130 is in synchronization with the audio signal output by the at least one

external speaker, and then output the synchronized audio signals.

[147] If it is determined that the audio signal is related to the video signal, the controller

150 may operate in the first output mode, and if it is determined that the audio signal is

not related to the video signal, the controller 150 may operate in the second output

mode. Especially, if it is determined that the audio signal is related to the video signal,



even though a user manipulation for selecting the second output mode is input via the

user interface screen, the controller 150 may display a UI for inducing to select the first

output mode or operate in the first output mode.

[148] If it is determined that the audio signal is related to the video signal, the controller

150 may activate a UI for selecting the first output mode and deactivate a UI for

selecting the second output mode in the user interface screen. Accordingly, a user may

be induced to select the first output mode in the user interface screen.

[149] Likewise, if it is determined that the audio signal is not related to the video signal,

the controller 150 may deactivate a UI for selecting the first mode and activate a UI for

selecting the second output mode in the user interface screen. Accordingly, a user may

be induced to select the second output mode in the user interface screen.

[150] The UI for inducing a selection of a user regarding an output mode may be im

plemented as an on screen display (OSD), a graphic user interface (GUI) and the like,

and display the UI.

[151] If a content includes a video signal, the controller 150 may determine that an audio

signal is related to a video signal, and if a content does not include a video signal, the

controller 150 may determine that an audio signal is not related to a video signal. This

feature will be described later.

[152] The controller 150 may identically apply the operation which displays a user

interface screen for inducing a selection of a user as described above to the third output

mode which will be described later.

[153] The controller 150 may transmit the audio signal to at least one external speaker, and

control the display 120 and the speaker 130 to output the video signal and the audio

signal in synchronization with the video signal while the audio signal output operation

by the at least one external speaker is performed separately in the third output mode

among the plurality of output modes.

[154] That is, in the multi-room mode 2 corresponding to the third output mode, as i l

lustrated in FIG. 11, the video signal output by the display 120 of the content output

apparatus 100 exists, and the output starting point of time of the audio signal output by

the at least one external speaker is delayed due to the transmission delay. The

generated transmission delay may be up to 1 second, and the output starting point of

time of the audio signal output by the at least one external speaker may be corre

spondingly delayed up to 1 second.

[155] However, the controller 150 may output the video signal output through the display

120 and the audio signal output through the speaker 130 not through the synchro

nization with the audio signal output operation of the at least one external speaker but

through the synchronization of the video signal and the audio signal reproduced by the

content output apparatus 100. That is, the audio signal output through the speaker 130



of the content output apparatus and the audio signal output through the at least one

external speaker may be output with a time difference.

[156] The controller 150 may control the communicator 140 to perform communication

with the at least one external speaker in the first output mode through a second com

munication method different from a first communication method in the second and

third output modes.

[157] Specifically, the controller 150 may perform communication with the at least one

external speaker in the surround mode corresponding to the first output mode through

the communication method different from the communication method used in the

multi-room mode 1 and the multi-room mode 2.

[158] Thus, in response to the operation of the controller 150 being changed from the

second output mode or the third output mode to the first output mode, that is, from the

multi-room mode 1 or the multi-room mode 2 to the surround mode, the commu

nication method with the at least one external speaker is also changed.

[159] The controller 150 may control the communicator 140 to perform communication

with the at least one external speaker in the first output mode through a Wi-Fi Direct

method, and to perform communication with the at least one external speaker in the

second out mode and the third output mode through a Wi-Fi method (e.g., not using a

Wi-Fi Direct method) .

[160] That is, the controller 150 may control the communicator 140 to perform commu

nication with the at least one external speaker in the surround mode corresponding to

the first output mode through the Wi-Fi Direct method, and to perform communication

with the at least one external speaker in the multi-room mode 1 and the multi-room

mode 2 corresponding to the second output mode and the third output mode through

the Wi-Fi method.

[161] The Wi-Fi Direct method and the Wi-Fi method have been previously described, and

it has been described that different communication methods are used according to the

output modes. Thus, detailed description thereof will not be repeated.

[162] The controller according to an exemplary embodiment may be operated in the first

output mode in response to a video signal being included in content, and operated in

the second output mode in response to the video signal not being included in the

content.

[163] Specifically, the controller 150 may determine whether or not the video signal is

included in the content. The controller 150 may determine whether or not the video

signal is included in the content based on the kind or type of another apparatus coupled

to the content output apparatus 100. Further, the controller 150 may determine whether

or not the video signal is included in the content based on a file name extension for the

content.



[164] For example, in response to "midi" or "mp3" being included in the file name

extension for the content, the controller 150 may check whether the file name

extension indicates that the content is a file for music reproduction, and determine that

the video signal is not included in the content. In response to "avi" being is included in

the file name extension for the content, the controller 150 may check whether the file

name extension indicates that the content is a file for moving image reproduction, and

determine that the video signal is included in the content.

[165] The controller 150 may determine whether or not the video signal is included in the

content based on codec information related to the content or meta data added to the

content, which indicates the kind of content.

[166] The controller 150 may be operated in the first output mode that outputs the video

signal and simultaneously performs synchronization between the video signal and the

audio signal output by the speaker 130 and the audio signal output through the external

speaker in response to the video signal being included in the content. The controller

may be operated in the second output mode which compulsorily delays the audio

signal output by the speaker 130 and outputs the delayed audio signal output through

the speaker 130 in such a manner that the audio signal output by the speaker 130 is in

synchronization with the audio signal output by the external speaker in response to the

video signal not being included in the content.

[167] The controller 150 may determine whether or not the video signal is included in the

content based on the kind or type of another apparatus coupled to the content output

apparatus 100, and an exemplary embodiment of the determination method will be

described in detail with reference to FIG. 12.

[168] FIG. 12 is a block diagram illustrating a configuration of a content output apparatus

according to another exemplary embodiment.

[169] Referring to FIG. 12, a content output apparatus 1200 includes a receiver 110, a

display 120, a speaker 130, a communicator 140, a controller 150, and a connector

160. The configurations and operations of the receiver 110, the display 120, the

speaker 130, and the communicator 140 are the same as those of the receiver 110, the

display 120, the speaker 130, and the communicator 140 illustrated in FIG. 1, and thus

detailed description thereof will not be repeated.

[170] The connector 160 may be coupled to a source device configured to provide content.

That is, the content output apparatus 1200 may be coupled to another source device

through the connector 160, and may receive the content from the other source device

through the connector 160.

[171] For example, it may be assumed that a TV as the content output apparatus is coupled

to a Universal Serial Bus (USB) device including a music file or a CD player through

the connector 160. Alternatively, it may be assumed that a set-top box as the content



output apparatus is coupled to a TV through the connector 160.

[172] The controller 150 may determine whether or not a video signal is included in the

content based on the kind or type of source device coupled through the connector 160.

Specifically, in response to the TV as the content output apparatus 1200 being coupled

to the CD player through the connector 160, the controller 150 may check that a source

device coupled through the connector 160 is the CD player, and the controller 150 may

determine that a video signal is not included in content output from the CD player

since the CD player is a type of source device that reproduces audio (e.g., music). In

other words, the CD player would be determined to be an audio only type of source

device. The controller 150 may be operated in the second output mode, that is, the

multi-room mode 1 in response to determining that the video signal is not included in

the content.

[173] In response to a set-top box as the content output apparatus 1200 being coupled to a

TV through the connector 160, the controller 150 may check that a source device

coupled through the connector 160 is the TV, and determine that a video signal is

included in content output from the TV since the TV is a video reproduction apparatus,

or a type of device that supplies both video and audio. The controller 150 may be

operated in the first output mode, that is, the surround mode in response to being de

termined that the video signal is included in the content.

[174] In response to a BD player or a digital versatile disc (DVD) player being connected

through the connector, since the BD player and the DVD player are mainly video re

production apparatuses, the controller 150 may determine that a video signal is

included in content output from the BD player or the DVD player.

[175] The controller 150 may determine whether or not a video signal is included in

content by considering the kind or type of source device coupled to the content output

apparatus as well as a filename extension for the content.

[176] For example, in response to a TV as the content output apparatus 1200 being coupled

to a USB device through the connector 160, since the USB device may include both a

music file and a moving image file, the controller 150 may be unable to determine

whether or not a video signal is include in content based on only the fact that the USB

device is connected. Therefore, the controller 150 may determine whether or not the

video signal is included in the content by considering a filename extension for the

content provided from the USB device coupled through the connector 160 together

with the kind or type of USB device.

[177] In response to content being changed by the user, for example, in response to the user

being watching a movie on a TV and then downloading a music file through Internet

and reproducing music with the TV, the controller 150 may determine whether or not a

video signal is included in content based on a filename extension for the currently



output content. In response to the movie being displayed by the TV, and then the music

being reproduced by the TV, since the content output by the TV is changed from

content in which a video signal is included to content in which no video signal is

included, the controller 150 may be operated in the first output mode, and then

operated in the second output mode according to the content change.

[178] The controller 150 may be operated in one of the first to third output modes

according to a user operation for selecting an output mode. Specifically, the controller

150 may determine whether or not a video signal is included in content based on the

kind of source device coupled to the content output apparatus or a filename extension

for the content, and then the controller 150 may be automatically operated in one of the

first to third output modes. Further, in response to a user operation for selecting the

output mode being input, the controller 150 may be manually operated in the one of the

first to third output modes according to the input user operation.

[179] For example, in response to an apparatus coupled through the connector 160 of the

content output apparatus 1200 being a CD player, the controller 150 may determine

that a video signal is not included in content output from the CD player since the CD

player is a music reproduction apparatus, and may be automatically operated in the

first output mode. However, there may be a case where the user want to watch a still

image through the display 120 of the content output apparatus 1200, and to listen to a

music file provided to the CD player coupled to the content output apparatus 1200

through the speaker 130 of the content output apparatus 1200 and at least one external

speaker. In this case, a video signal corresponding to the still image output through the

display 120 of the content output apparatus 1200 and an audio signal, which is

provided from the CD player coupled through the connector 160 of the content output

apparatus 1200 and output through the speaker 130 and the at least one external

speaker, do not have to be in synchronization with each other. Therefore, even when

the controller 150 determines the kind of connected source device and determines the

content output apparatus to be automatically operated in the first output mode, the

controller 150 may be operated in the second output mode according to a user

operation for selecting the second output mode in response to the second output mode,

in which the audio signal of the at least one external speaker is synchronization with

the audio signal output through the speaker 130, being desired by the user.

[180] Although it is assumed that the video signal is not output from the content output

apparatus 100 in the second output mode, that is, the multi-room mode 1 which has

been described in FIG. 10, the description for the multi-room mode 1 may also be

applied to the circumstances like the above-described example in which the video

signal output from the content output apparatus 1200 and the audio signals output from

the at least one external speaker and the speaker 130 do not have to be in synchro-



nization with each other in response to the video signal being output from the content

output apparatus 1200.

[181] Further, in response to the first output mode being selected through a user operation

in the state in which the video signal is not included in the content, the controller 150

may display an information message for the output mode selection in the display 120.

[182] That is, the controller 150 may be automatically operated in the second output mode

in the state in which the video signal is not included in the content, and in response to

the user operation for selecting the first output mode being input, the controller may

display a description for the first output mode suitable for the case where the video

signal is included in the content and the information message for the output mode

selection, in which the second output mode is more suitable in a current state, in the

display 120. The description for the first output mode may include contents in which

the current content output apparatus 1200 reproduces video as well as audio, and thus

the first output mode with no transmission delay has to be selected so that the video

signal output through the display 120, the audio signal output through the speaker 130,

and the audio signal output through the at least one external speaker may be in syn

chronization with each other.

[183] FIG. 13 is a view illustrating an information message for output mode selection

according to an exemplary embodiment.

[184] Referring to FIG. 13, a screen including a region 1310 for audio output setting and a

region 1320 for an information message for output mode selection may be displayed in

the display 120 of the content output apparatus 100. The user may maintain or release

connection to an external speaker through the item indicating whether or not the

external speaker is coupled illustrated in the region 1310 for audio output setting. The

user may additionally register another external speaker or delete a previously

registered external speaker through the item for speaker addition/deletion illustrated in

the region 1310. The user may set one of a surround mode 1311 and a multi-room

mode 1312 through the item for audio output mode setting illustrated in the region

1310. It is assumed that the surround mode 1311 corresponds to the first output mode,

and the multi-room mode corresponds to the second output mode.

[185] For example, in response to a user operation for selecting the multi-room mode 1320

being input in a state in which the content output apparatus 100 is outputting content

that includes a video signal, the controller 150 may determine that the surround mode,

which is the first output mode, is suitable as the output mode since the video signal is

included in the content. Thus, the controller 150 may display a message "since video is

currently output, the multi-room mode, which is suitable in response to only audio

being output, is not suitable in the current state" within the region 1320 for displaying

an information message.



[186] The controller 150 may be operated in one of the first output mode and the third

output mode according to a user operation in a state in which a video signal is included

in content. That is, the controller 150 may be automatically operated in the first output

mode in the state in which the video signal is included in the content, but the controller

150 may be operated in the third output mode in response to a user operation which

does not select the first output mode being input.

[187] Thus, the controller 150 may transmit the audio signal to the at least one external

speaker, and output the video signal and the audio signal through the synchronization

of the video signal and the audio signal separately from an audio signal output

operation of the at least one speaker. Therefore, the controller 150 may be operated to

be suitable for the case where the first user may watch video and listen to audio

through a TV in a living room, and the second user may listen to only the audio in a

different room located away from the living room.

[188] FIGS. 14 to 16 are flow charts illustrating operation processes in one of a plurality of

output modes according to a user operation for selecting an output mode according to

various exemplary embodiments.

[189] Referring to FIG. 14, in response to a user operation for selecting a multi-room mode

being input by the user (S1410), the controller 150 may determine whether or not a

video signal is included in content (S1420), and the controller 150 may display a con

firmation message for changing to the surround mode (first output mode) (S1430) in

response to the video signal being included in the content (S1420-Y). In response to a

user operation for selecting "YES" with respect to the confirmation message for

changing to a surround mode being input (S1430-Y), the controller 150 may be

operated in the surround mode according to the user operation (S1440). The surround

mode may be implemented with two exemplary embodiments according to whether or

not an audio signal is to be output through the speaker 130 of the content output

apparatus 100 . Specifically, in one exemplary embodiment, in response to the audio

signal that is to be output through the speaker 130, all the video signal output through

the display 120 of the content output apparatus 100, the audio signal output through the

speaker 130, and an audio signal output through an external speaker are synchronized

with each other. In the other exemplary embodiment, in response to there being no

audio signal to be output through the speaker 130, the video signal output through the

display 120 of the content output apparatus 100 and the audio signal output through the

external speaker are in synchronization with each other. In response to the video signal

not being included in the content (S1420-N), the controller 150 may be automatically

operated in the multi-room mode 1 (second output mode) (S1450). Thus, the controller

150 may compulsorily perform delay processing on the audio signal output through the

speaker 130 of the content output apparatus 100, and output the delay-processed audio



signal. Therefore, the audio signal output through the external speaker may be in syn

chronization with the audio signal output through the speaker 130.

[190] In response to a user operation for selecting "NO" with respect to the conformation

message for changing to a surround mode being input (S1430-N), the controller 150

may be operated in the multi-room mode 2 according to the user operation (S1460).

The controller 150 may not compulsorily perform delay processing on the audio signal

output through the speaker 130 of the content output apparatus 100 but may instead

directly output the audio signal output through the speaker 130 without delaying the

output. Therefore, the audio signal output through the speaker 130 is not in synchro

nization with the audio signal output through the external speaker.

[191] The process illustrated in FIG. 14 may be applied to the case where the controller

150 is operated in one of the first output mode and the third output mode according to

the user operation in response to the video signal being included in the content, and the

controller 150 is automatically operated in the second output mode in response to the

video signal not being included in the content. Only the example in which the

controller 150 automatically determines whether or not the video signal is included in

the content has been described in FIG. 14. However, the user may directly input a user

operation for determining whether or not the video signal is included in the content,

and thus it may be determined whether or not the video signal is included in the

content from the user input.

[192] Referring to FIG. 15, in response to a user operation for selecting the multi-room

mode being input by the user (S1510), the controller 150 determines whether or not a

video signal is included in content (S1520). The controller 150 is automatically

operated in the surround mode (first output mode) (SI 530) in response to the video

signal being included in the content (S1520-Y), and the controller 150 is automatically

operated in the multi-room mode 1 (second output mode) (SI 540) in response to the

video signal not being included in the content (S1520-N).

[193] As described in FIG. 14, in response to the video signal being included in the

content, the controller 150 is operated according to the surround mode, and the

surround mode may be implemented with two exemplary embodiments according to

whether or not the audio signal is to be output through the speaker 130 of the content

output apparatus 100. Specifically, in one exemplary embodiment, in response to an

audio signal that is to be output through the speaker 130, all the video signal output

through the display 120 of the content output apparatus 100, the audio signal output

through the speaker 130, and an audio signal output through an external speaker are

synchronized with each other. In the other exemplary embodiment, in response to there

being no audio signal to be output through the speaker 130, the video signal output

through the display 120 of the content output apparatus 100 is synchronized with the



audio signal output through the external speaker. Further, in response to the video

signal being not included in the content (S1520-N), the controller 150 may be auto

matically operated in the multi-room mode 1 (second output mode) (S1540), and thus

the controller 150 may compulsorily perform delay processing on the audio signal

output by the speaker 130 of the content output apparatus 100, and output the delay-

processed audio signal. Therefore, the audio signal output by the external speaker may

be in synchronization with the audio signal output by the speaker 130.

[194] The process illustrated in FIG. 15 may be applied to the case where the controller

150 is automatically operated in one of the first output mode and the second output

mode according to whether or not the video signal is included in the content.

[195] Referring to FIG. 16, in response to a network speaker set menu being entered by the

user (SI 610), the controller 150 determines whether or not a video signal is include in

content (S1620), and inactivates the multi-room mode (S1630) in response to the video

signal being included in the content (S1620-Y). That is, the controller 150 may in

activate the multi-room mode (SI 630) in response to the video signal being included in

the content (S1620-Y), and allow the user not to select the multi-room mode from the

beginning. The controller 150 may inactivate the multi-room mode (S1630), and si

multaneously the controller 150 may be automatically operated in the surround mode

(S1640). The surround mode may be implemented with two exemplary embodiments

according to whether or not an audio signal is output through the speaker 130 of the

content output apparatus 100. Specifically, in one exemplary embodiment, in response

to there being an audio signal to be output through the speaker 130, all the video signal

output through the display 120 of the content output apparatus 100, the audio signal

output through the speaker 130, and an audio signal output through the external

speaker are synchronized with each other. In the other exemplary embodiment, in

response to there being no audio signal to be output through the speaker 130, the video

signal output through the display 120 of the content output apparatus 100 is syn

chronized with and the audio signal output through the external speaker.

[196] In response to the video signal being not included in the content (S1620-N), the

controller 150 may display a confirmation message for change to a surround mode

(first output mode) (S1650). In response to a user operation for selecting "YES" with

respect to the confirmation message for changing to a surround mode being input

(S1650-Y), the controller 150 may be operated in the surround mode according to the

user operation (S1640), and in response to a user operation for selecting "NO" with

respect to the confirmation message for changing to a surround mode being input

(S1650-N), the controller 150 may be operated in the multi-room mode 1 according to

the user operation (S1660). Thus, the controller 150 may perform delay processing on

the audio signal output through the speaker 130 of the content output apparatus 100



and output the delay-processed audio signal. Therefore, the audio signal output by the

external speaker can be in synchronization with the audio signal output through the

speaker 130.

[197] The process illustrated in FIG. 16 may be applied to the case where the controller

150 inactivates the multi-room mode (the second output mode or the third output

mode) and is automatically operated in the surround mode (the first output mode) in

response to a determination that the video signal is included in the content, and the

case where the controller 150 is operated in the surround mode or automatically

operated in the multi-room mode 1 (the second output mode) according to a user

operation even though it may be determined that no video signal is present in response

to the user operation for execution of the surround mode being input.

[198] Since a separate display is not included in a device such as an external speaker, there

may be no user interface on the external speaker configured to input a user operation

for setting of the external speaker. Thus, a mobile apparatus according to an exemplary

embodiment may be provided to display a control screen for the setting of the external

speaker, and to receive the user operation for setting of an output mode through

connection between a source device and the external speaker. Therefore, the user may

set the external speaker using the mobile apparatus, and the convenience of the user

may be increased. Description for this will be made in detail with reference to FIG. 17.

[199] FIG. 17 is a block diagram illustrating a configuration of a mobile apparatus

according to an exemplary embodiment.

[200] Referring to FIG. 17, a mobile apparatus 1700 includes a communicator 1710, a user

interface 1720, and a controller 1730.

[201] The communicator 1710 may perform communication with at least one external

speaker. For example, the communicator 1710 may couple the mobile apparatus 1700

and the at least one external speaker using various communication methods such as

wired/wireless LAN, WAN, Ethernet, Bluetooth, Zigbee, USB, IEEE 1394, and Wi-Fi.

Further, the communicator 1710 may perform connection between the mobile

apparatus 1700 and various external apparatuses in addition to the connection between

the mobile apparatus 1700 and the at least one external speaker. For this, the com

municator 1710 may include a chip, module or an input port that corresponds to the

communication method. For example, in response to the communication being

performed through a wired LAN method, the communicator 1710 may include a wired

LAN card (not shown) and an input port (not shown).

[202] The user interface 1720 may display a control screen for the at least one external

speaker. For example, the user interface 1720 may be implemented with a touch screen

and receive a user touch operation for control of the at least one external speaker.

Further, the user interface 1720 may display a control screen configured to receive a



user operation for volume control, sound quality control, and sound effect setting of

the external speaker and grouping between a plurality of external speakers.

[203] The controller 1730 may control an operation of the external speaker according to a

user operation input to the control screen. For example, in response to a user operation

for a volume UP/DOWN command of the external speaker being input, the controller

1730 may transmit a control command for volume UP/DOWN to the external speaker

according to the input user operation.

[204] In response to a user operation for setting a sound effect of the external speaker to a

desired sound effect being input, such as a sound effect for inside a car, the controller

1730 may transmit a control command, which sets the sound effect of the external

speaker to the effect (inside a car) according to the input user operation, to the external

speaker.

[205] In response to a content output apparatus configured to provide an audio signal to the

external speaker being selected in the control screen, the controller 1730 may transmit

the control signal, which controls the content output apparatus to communicate with

the external speaker according to an output mode corresponding to the kind of content

output apparatus among a plurality of output modes, to the content output apparatus.

This operation of the controller 1730 will be described in detail with reference to FIG.

18.

[206] FIG. 18 is a view illustrating an operation for setting an output mode to a surround

mode through a mobile apparatus according to an exemplary embodiment.

[207] A TV as a source device 1810, an external speaker 1820 as a target device, a wireless

router 1840 serving as an access point (AP), and a mobile apparatus 1830 configured

to control the external speaker 1820 are illustrated in FIG. 18.

[208] The TV as the source device 1810, the external speaker 1820 as a target device, and

the mobile apparatus 1830 may perform wireless communication through the wireless

router 1840. A Wi-Fi method 1850 may be mainly used as the wireless communication

method used herein. A wireless communication method such as Bluetooth or Zigbee

may be used as the wires communication method used herein. However, the wireless

communication method is not limited thereto.

[209] Therefore, to generally transmit an audio signal corresponding to content currently

reproduced in the TV as the source device 1810 to the external speaker 1820 as a target

device, the audio signal is transmitted through the wireless router 1840.

[210] However, a user interface of the mobile apparatus 1830 configured to perform com

munication with the external speaker 1820 may display a control screen configured to

control the external speaker 1820. In response to a content output apparatus configured

to provide the audio signal to the external speaker 1820, that is, the source device 1810

being selected through the control screen, the controller 1730 may transmit the control



signal, which controls the content output apparatus to communicate with the external

speaker according to the output mode corresponding to the kind of content output

apparatus among the plurality of output modes, to the content output apparatus.

] That is, the controller 1730 may transmit the control signal to the selected source

device 1810, and allow the selected source device 1810 to determine the output mode

corresponding to the kind of source device 1810 and to output the audio signal to the

external speaker according to the determined output mode.

] For example, in FIG. 18, the selected source device 1810 is a TV, and the TV outputs

a video signal. Therefore, the controller 1730 may transmit the control signal, which

determines an output mode corresponding to the TV as the selected source device and

controls the TV to output an audio signal to the external speaker according to the de

termined output mode, to the TV.

] The TV may be operated in the surround mode corresponding to an apparatus

configured to output a video signal and may transmit an audio signal corresponding to

content currently reproduced to the external speaker 1820 as a target device not

through the wireless router 1840 but by using a Wi-Fi Direct method 1860. That is, the

TV as the source device 1810 may transmit the audio signal to the external speaker

1820 as the target device without requiring the audio signal to be transmitted through

the wireless router 1840.

] Thus, transmission delay generated in response to the audio signal being transmitted

using the Wi-Fi Direct method 1860 is reduced as compared with transmission delay

generated in response to the audio signal being transmitted through the wireless router

1840 using the Wi-Fi method 1850. The transmission delay generated in response to

the audio signal being transmitted using the Wi-Fi Direct method 1860 may be up to

about 45 ms. The transmission delay of up to about 45 ms not significant enough to

affect the synchronization with the video signal and the audio signal corresponding to

the content output from the TV as the source device 1810. Therefore, the audio signal

and the video signal corresponding to the content output from the TV as the source

device 1810 are synchronized with the audio signal output from the external speaker

1820 as a target device.

] FIG. 18 has been described as an exemplary embodiment in which the external

speaker is controlled through the mobile apparatus and the control command is

transmitted to the source device in the surround mode. However, in another exemplary

embodiment the external speaker may be controlled through the mobile apparatus and

the control command transmitted to the source device in the multi-room mode as well.

] The plurality of output modes to be selected by the selected content output apparatus

may include at least one of a first output mode that provides the audio signal to the at

least one external speaker, and outputs the video signal and the audio signal in syn-



chronization with an audio signal output operation of the at least one external speaker,

a second output mode that provides the audio signal to the at least one external

speaker, and outputs the audio signal in synchronization with the audio signal output

operation of the at least one external speaker, and a third output mode that provides the

audio signal to the at least one external speaker, and outputs the video signal and the

audio signal output by the content output apparatus in synchronization and the output

of the audio signal of the at least one external speaker is performed separately. The

first output mode corresponds to the surround mode, the second output mode cor

responds to the multi-room mode 1, and the third output mode corresponds to the

multi-room mode 2. The output modes have been previously described, and thus the

detailed description thereof will not be repeated.

[217] In response to the content output apparatus being an apparatus configured to provide

content including a video signal and an audio signal, the controller 1730 may output

the control signal for controlling the content output apparatus to be operated in one of

the first output mode, which outputs the video signal and the audio signal through the

synchronization with the audio signal output operation of the at least one external

speaker, and the third output mode, which outputs the video signal and the audio signal

in the synchronization with the video signal output by the content output apparatus and

the audio signal output operation of the at least one external speaker is performed

separately, to the content output apparatus. In response to the content output apparatus

being an apparatus configured to provide content including only an audio signal, the

controller 1730 may output the control signal for controlling the content output

apparatus to be operated in the second output mode, which outputs the audio signal

through the synchronization with the audio signal output operation of the at least one

external speaker, to the content output apparatus.

[218] For example, in response to a content output apparatus selected in the control screen

being a TV, since the TV is an apparatus configured to provide content including a

video signal and an audio signal, the controller 1730 may transmit the control signal,

which allows the content output apparatus to be operated in the first output mode that

outputs the video signal and the audio signal through the synchronization with the

audio signal output operation of the at least one external speaker, to the content output

apparatus.

[219] Further, in response to the content output apparatus selected in the control screen

being a CD player, and the CD player being an apparatus configured to provide content

including only an audio signal, the controller 1730 may transmit the control signal,

which allows the content output apparatus to be operated in the second output mode,

which outputs the audio signal through the synchronization with the audio signal

output operation of the at least one external speaker, to the content output apparatus.



[220] In response to a content output apparatus configured to provide an audio signal to the

at least one external speaker being selected in the control screen, the controller 1730

may transmit the control signal, which allows the content output apparatus to com

municate with the external speaker according to one of the plurality of output modes

determined based on a reproduction mode of content provided from the selected

content output apparatus, to the content output apparatus.

[221] For example, in response to content provided from a TV being video in the state in

which the TV is selected as the content output apparatus configured to provide the

audio signal to the at least one external speaker in the control screen, the video signal

and the audio signal are output in the reproduction mode of the content since the

content includes the video signal. Therefore, the controller 1730 may transmit the

control signal, which allows the TV to be operated in one of the first output mode and

the third output mode, to the TV.

[222] In response to the content provided from the TV being music, only an audio signal is

output in the reproduction mode of the content since the content includes only the

audio signal. Therefore, the controller 1730 may transmit the control signal, which

allows the TV to be operated in the second output mode, to the TV.

[223] The process which has been previously described, in which the controller 150 of the

content output apparatus 1200 is operated in one of the plurality of output modes based

on the kind of apparatus coupled through the connector 160 or based on whether or not

the video signal is included in the content, may be equally applied to the case where

the mobile apparatus 1700 transmits the control signal to the content output apparatus

1200.

[224] FIG. 19 is a view illustrating a process for determining an output mode in response to

an apparatus which can output a video signal being selected as a source device

according to an exemplary embodiment.

[225] Referring to FIG. 19, a user operation for selecting a source of an external speaker in

a control screen of a mobile apparatus is input (S 19 10). In response to a user operation

for selecting a TV among various sources being input (S1920), a controller of the TV

which is a content output apparatus sets the output mode to the surround mode since

the TV is an apparatus configured to reproduce a video signal (S1930). The controller

may configure a network connection between the external speaker and the TV as a Wi-

Fi method using a wireless router or a Wi-Fi Direct method, which is a direct commu

nication method that does not use the wireless router (S1940). The video signal may be

in synchronization with an audio signal without latency between the video signal and

the audio signal. Therefore, the audio signal output from the TV is transmitted to the

external speaker and then output (S1950).

[226] That is, the process illustrated in FIG. 19 may be applied to the case where the



controller 1730 of the mobile apparatus 1700 is operated in the first output mode that

outputs a video signal and an audio signal through the synchronization with the audio

signal output operation of the at least one external speaker in response to the selected

content output apparatus being an apparatus configured to provide content including

the audio signal and the video signal.

[227] FIG. 20 is a view illustrating a process for determining a surround mode in a user

interface of a mobile apparatus according to an exemplary embodiment.

[228] A control screen 2010 for an external speaker, which is displayed by the user

interface 1720 of the mobile apparatus 1700, is illustrated in FIG. 20.

[229] In response to a source item 2020 being selected in the control screen 2010 for a

speaker existing in a living room, a list for various source devices is displayed. In

response to a user operation for selecting a TV item 2030 existing in the living room

among the various source devices being input, since the TV is an apparatus configured

to provide content including a video signal and an audio signal, the controller 1730 of

the mobile apparatus 1700 may transmit the control signal, which allows the TV to be

operated in the first output mode which outputs the video signal and the audio signal

through synchronization with an audio signal output operation of the speaker existing

the living room, to the TV existing in the living room.

[230] The TV receives the control signal transmitted from the mobile apparatus 1700 and is

operated in the first output mode. A control screen 2040 for a speaker, which indicates

that communication with the TV existing in the living room is connected and the audio

signal is provided from the TV, is displayed in the user interface 1720 of the mobile

apparatus 1700.

[231] In response to a user operation for grouping at least one of the at least one external

speaker in the control screen being input, the controller 1730 may transmit the control

signal, which allows a content output apparatus to communicate with the external

speakers that are grouped according to an output mode corresponding to the kind of

content output apparatus, to the content output apparatus.

[232] For example, in response to a user operation for grouping an external speaker

existing in a bedroom and an external speaker existing in a living room being input in

the state in which a CD layer which is a current content output apparatus transmits an

audio signal to the external speaker existing in the living room and output the audio

signal, the controller 1730 may transmit the control signal, which allows the CD player

to communicate with the external speakers existing in the bedroom and the living

room, which are grouped according to the second output mode corresponding to the

CD player, to the CD player.

[233] FIG. 2 1 is a view illustrating a process for determining an output mode in response to

an external speaker being added in the state in which an apparatus configured to output



only an audio signal is a source device according to an exemplary embodiment.

[234] Referring to FIG. 21, in the state in which an audio signal is output through a speaker

of a CD player (S21 10), a user operation for adding the external speaker in a control

screen of the mobile apparatus 1700 is input (S2120). An item for adding the external

speaker may be implemented with an icon called "group", but this is not limited

thereto. The item for adding may be implemented with various names.

[235] Since the current source device is the CD player, and the CD player is an apparatus

configured to output only the audio signal, a controller of the CD player sets the output

mode to the multi-room mode (S2130). Unlike the setting of the surround mode in

FIG. 19, the communication method between the external speaker and the CD player is

maintained as a Wi-Fi method. That is, the existing communication method is

maintained (S2140).

[236] The controller of the CD player performs delay processing on the audio signal of the

CD player by transmission delay and outputs the delayed audio signal (S2150), and the

audio signal output from the CD player may be in synchronization with the audio

signal output from the external speaker. Therefore, the audio signals output from the

CD player and the audio signal output from the external speaker are in synchronization

with each other and output simultaneously (S2160).

[237] FIG. 22 is a view illustrating a process for determining a multi-room mode in a user

interface of a mobile apparatus according to an exemplary embodiment.

[238] Control screens for two external speakers displayed by the user interface 1720 of the

mobile apparatus 1700 are illustrated in FIG. 22. Specifically, the control screens for

two external speakers include a control screen 2210 for a speaker existing in a living

room and a control screen for a speaker existing in a bedroom. It is assumed that the

audio signal output from the current CD player is output only through the speaker

existing in the bedroom.

[239] In response to a group item 2220 for adding another external speaker being selected

in the control screen 2210 for the speaker existing in the living room, a list for speakers

according to groups is displayed. FIG. 22 has exemplified that speakers are grouped

according to a place in which the speakers are located, but the grouping of the speakers

is not limited thereto. The grouping of the speakers may be performed according to A l

phabetical order, output performance, or other criteria for grouping.

[240] In response to a user operation for selecting an item 2230 for selecting the speaker

located in the bedroom in the list for the speakers according to the group being input,

and a user operation 2240 for executing the item 2230 being input, since the CD player

is an apparatus configured to provide content including only an audio signal, the

controller 1730 of the mobile apparatus 1700 may transmit the control signal, which

controls the CD player to be operated in the second mode that outputs the audio signal



through the newly added speaker located in the bedroom in synchronization with an

audio signal output operation of the speaker located in the living room, to the CD

player.

[241] Thus, the CD player receives the control signal transmitted from the mobile

apparatus 1700 and is operated in the second output mode, and a control screen 2250

for the speaker located in the living room and the speaker located in the bed room,

which indicates that all the speakers located in the living room and the bed room com

municate with the CD player, and the audio signal is provided from the CD player to

the speakers, is displayed in the user interface 1720 of the mobile apparatus 1700.

[242] FIG. 23 is a flow chart illustrating a method of controlling a content output apparatus

according to an exemplary embodiment.

[243] The method illustrated in FIG. 23 is a controlling method of a content output

apparatus including a receiver configured to receive content, a display configured to

output a video signal of the content, a speaker configured to output an audio signal of

the content, and a communicator configured to transmit the audio signal to at least one

external speaker. According to the controlling method of a content output apparatus i l

lustrated in FIG. 23, in response to the content being input, it is determined that the

audio signal is related to the video signal (S2310).

[244] A screen for inducing a selection of an output mode which transmits the audio signal

to at least one external speaker with a communication method corresponding to the de

termination result among a plurality of output modes is displayed (S2320).

[245] The audio signal of the content is transmitted to the at least one external speaker by

operating the content in the selected output mode (S2330).

[246] The transmitting may include controlling the display and the speaker to output the

video signal and the audio signal in synchronization with an audio signal output

operation of the at least one external speaker in the first output mode among the

plurality of output modes, and controlling the speaker to output the audio signal in syn

chronization with the audio signal output operation of the at least one external speaker

in the second output mode among the plurality of output modes.

[247] The transmitting may include transmitting the audio signal to the at least one external

speaker, and controlling the display and the speaker to output the video signal and the

audio signal in synchronization with the audio signal and separately perform the audio

signal output operation of the at least one external speaker in the third output mode

among the plurality of output modes.

[248] The transmitting may further include controlling the communicator to perform com

munication with the at least one external speaker in the first output mode through a

second communication method different from a first communication method in the

second output mode and the third output mode.



[249] The controlling of the communicator may include controlling the communicator to

perform communication with the at least one external speaker through a Wi-Fi Direct

method in the first output mode, and to perform communication with the at least one

external speaker through a Wi-Fi method in the second output mode and the third

output mode.

[250] The transmitting may include allowing the content output apparatus to be operated in

the first output mode in response to the video signal being included in the content, and

allowing the content output apparatus to be operated in the second output mode in

response to the video signal not being included in the content.

[251] The method of controlling a content output apparatus according to an exemplary em

bodiment may further include determining whether or not the video signal is included

in the content based on the kind of source device configured to provide the content and

coupled to the content output apparatus.

[252] The transmitting may include allowing the content output apparatus to be operated in

one of the first output mode, the second output mode, and the third output mode

according to a user operation for selecting the output mode.

[253] The transmitting may further include displaying an information message for an

output mode selection in the display in response to the first output mode being selected

by a user operation in the state in which the video signal is not included in the content.

[254] The transmitting may include allowing the content output apparatus to be operated in

one of the first output mode and the third output mode according to the user operation

in the state in which the video signal is included in the content.

[255] FIG. 24 is a flow chart illustrating a method of controlling a mobile apparatus

according to an exemplary embodiment.

[256] According to the method illustrated in FIG. 24, communication with at least one

external speaker is performed (S2410).

[257] Then, a control screen for the at least one external speaker is displayed (S2420).

[258] An operation of the external speaker is controlled according to a user operation input

in the control screen (S2430).

[259] The controlling may include transmitting the control signal, which controls a content

output apparatus to communicate with the external speaker according to an output

mode corresponding to the kind of content output apparatus among a plurality of

output modes, to the content output apparatus in response to the content output

apparatus configured to provide an audio signal to the external speaker being selected

in the control screen.

[260] The plurality of output modes may include at least one of a first output mode that

provides the audio signal to the at least one external speaker, and outputs the video

signal and the audio signal in synchronization with an audio signal output operation of



the at least one external speaker, a second output mode that provides the audio signal

to the at least one external speaker, and outputs the audio signal in synchronization

with the audio signal output operation of the at least one external speaker, and a third

output mode that provides the audio signal to the at least one external speaker, and

outputs the video signal and the audio signal in synchronization and separately

performs the audio signal output operation of the at least one external speaker.

[261] The controlling may include transmitting the control signal for controlling the

content output apparatus to be operated in one of the first output mode, which outputs

the video signal and the audio signal in synchronization with the audio signal output

operation of the at least one external speaker, and the third output mode, which outputs

the video signal and the audio signal in synchronization and separately performs the

audio signal output operation of the at least one external speaker, to the content output

apparatus in response to the content output apparatus being an apparatus configured to

provide content including the video signal and the audio signal. The controlling may

further include transmitting the control signal for controlling the content output

apparatus to be operated in the second output mode, which outputs the audio signal in

synchronization with the audio signal output operation of the at least one external

speaker, to the content output apparatus in response to the content output apparatus

being an apparatus configured to provide content including only the audio signal.

[262] The controlling may include transmitting the control signal, which controls the

content output apparatus to communicate with the external speaker according to one of

the plurality of output modes determined based on a reproduction mode of content

provided from a selected content output apparatus, to the content output apparatus in

response to the content output apparatus configured to provide the audio signal to the

external speaker being selected in the control screen.

[263] The controlling may include transmitting the control signal, which controls the

content output apparatus to communicate with external speakers grouped according to

an output mode corresponding to the kind of content output apparatus, to the content

output apparatus in response to a user operation for grouping at least one of the at least

one external speaker in the control screen being input.

[264] A non-transitory computer-readable medium, in which programs for sequentially

executing the controlling methods according to the exemplary embodiments are stored,

may be provided.

[265] As an example, a non-transitory computer-readable medium, in which a program for

executing an operation of determining whether the audio signal is related to the video

signal in response to the content being input, displaying a screen for inducing an output

mode which transmits the audio signal to the at least one external speaker with a com

munication method corresponding to the determination result among a plurality of



output modes, and transmitting the audio signal of the content to the at least one

external speaker by operating the content in the selected output mode, may be

provided.

As another example, a non-transitory computer-recordable medium, in which a

program for executing an operation of controlling an operation of an external speaker

according to a user operation input to a control screen is stored, may be provided.

The non-transitory computer-recordable medium is not a medium configured to tem

porarily store data such as a register, a cache, or a memory but an apparatus-readable

medium configured to semi-permanently store data. Specifically, the above-described

various applications or programs may be stored in the non-transitory apparatus-

readable medium such as a CD, a DVD, a hard disc, a BD, a USB storage device, a

memory card, or a read only memory (ROM), and provided.

Although buses are not illustrated in the block diagrams illustrating the content

output apparatus and the mobile apparatus, communication between configurations in

the content output apparatus and the mobile apparatus may be performed using bus

connections. A processor such as a central processing unit (CPU), or a microprocessor

configured to perform the above-described various operations may be further included

in the apparatuses.

The foregoing exemplary embodiments and advantages are merely exemplary and

are not to be construed as limiting the present inventive concept. The exemplary em

bodiments can be readily applied to other types of devices. Also, the description of the

exemplary embodiments is intended to be illustrative, and not to limit the scope of the

claims, and many alternatives, modifications, and variations will be apparent to those

skilled in the art.
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Claims
A content output apparatus comprising:

a receiver configured to receive content;

a display configured to output a video signal of the content;

a speaker configured to output an audio signal of the content;

a communicator configured to transmit the audio signal to at least one

external speaker; and

a controller configured to determine whether the audio signal is related

to the video signal, and display a user interface screen for inducing a

selection of an output mode which transmits the audio signal to the at

least one external speaker with a communication method corresponding

to the determination result among a plurality of output modes via the

display.

The content output apparatus as claimed in claim 1, wherein the

controller is configured to control the display and the speaker to syn

chronize the output of the video signal and the output of the audio

signal with an audio signal output operation of the at least one external

speaker in a first output mode among the plurality of output modes, and

control the speaker to synchronize the output of the audio signal with

the audio signal output operation of the at least one external speaker in

a second output mode among the plurality of output modes.

The content output apparatus as claimed in claim 1, wherein the

controller is configured to in response to the audio signal being de

termined to be related to the video signal, even though a user m a

nipulation for selecting the second output mode via the user interface

screen is input, display a user interface for inducing to select the first

output mode or operate in the first output mode automatically.

The content output apparatus as claimed in claim 1, wherein the

controller is configured to in response to the audio signal being de

termined to be related to the video signal, activate a user interface for

selecting the first output mode and deactivate a user interface for

selecting the second output mode in the user interface screen.

The content output apparatus as claimed in claim 2, wherein the

controller is configured to transmit the audio signal to the at least one

external speaker, and control the display and the speaker to synchronize

the output of the video signal by the display and the audio signal by the

speaker unit with the audio signal output operation of the at least one
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external speaker performed separately in a third output mode among

the plurality of output modes.

The content output apparatus as claimed in claim 5, wherein the

controller is configured to control the communicator to perform com

munication with the at least one external speaker in the first output

mode through a second communication method that is different from a

first communication method used in the second output mode and the

third output mode.

The content output apparatus as claimed in claim 6, wherein the

controller is configured to control the communicator to perform com

munication with the at least one external speaker through a Wi-Fi

Direct method in the first output mode, and to perform communication

with the at least one external speaker through a Wi-Fi method in the

second output mode and the third output mode.

The content output apparatus as claimed in claim 2, wherein the

controller is configured to be operated in the first output mode in

response to determining that the video signal is included in the content

received by the receiver, and to be operated in the second output mode

in response to determining that the video signal is not included in the

content received by the receiver.

The content output apparatus as claimed in claim 8, further comprising

a connector configured to be connectable to a source device configured

to provide the content,

wherein the controller is configured to determine whether the video

signal is included in the content based on a type of the source device

coupled to the connector.

The content output apparatus as claimed in claim 5, wherein the

controller is configured to be operated in one of the first to third output

modes according to a user operation for selecting an output mode.

The content output apparatus as claimed in claim 10, wherein the

controller is configured to display an information message for an output

mode selection in the display in response to the first output mode being

selected by the user operation in a state in which the video signal is not

included in the content received by the receiver.

The content output apparatus as claimed in claim 10, wherein the

controller is configured to be operated in one of the first output mode

and the third mode according to the user operation in a state in which

the video signal is included in the content received in the receiver.
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[Claim 13] A mobile apparatus comprising:

a communicator configured to communicate with at least one external

speaker;

a user interface configured to display a control screen for the at least

one external speaker; and

a controller configured to control an operation of the external speaker

according to a user operation input to the control screen,

wherein the controller is configured to transmit a control signal, which

controls a content output apparatus to communicate with the external

speaker according to an output mode corresponding to a type of the

content output apparatus among a plurality of output modes, to the

content output apparatus in response to the content output apparatus

configured to provide an audio signal to the external speaker being

selected in the control screen.

[Claim 14] A method of controlling a content output apparatus including a receiver

configured to receive content, a display configured to output a video

signal of the content, a speaker configured to output an audio signal of

the content, and a communicator configured to transmit the audio signal

to at least one external speaker, the method comprising:

determining whether the audio signal is related to the video signal in

response to the content being input;

displaying a screen for inducing a selection of an output mode which

transmits the audio signal to the at least one external speaker with a

communication method corresponding to the determination result

among a plurality of output modes; and

transmitting the audio signal of the content to the at least one external

speaker by operating the content in the selected output mode.

[Claim 15] A method of controlling a mobile apparatus, the method comprising:

communicating with at least one external speaker;

displaying a control screen for controlling the at least one external

speaker; and

controlling an operation of the external speaker according to a user

operation input to the control screen,

wherein the controlling comprises transmitting a control signal, which

controls a content output apparatus to communicate with the external

speaker according to an output mode among a plurality of output modes

corresponding to a type of the content output apparatus, to the content

output apparatus in response to the content output apparatus configured
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to provide an audio signal to the external speaker being selected in the

control screen.
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