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(54) Object-based 3-dimensional audio service system using preset audio scenes

(57) Provided are an object-based three dimensional
(3-D) audio service system using preset audio scenes
and a method thereof. The system and the method are
suggested for enabling a user to easily and conveniently
watch and listen an object based 3-D audio service by
eliminating inconvenience that requires a user to control
each of object audio signals of sound sources. The sys-
tem includes: audio input means for inputting an audio

signal; preset audio scene generating means for extract-
ing object audio signals from the audio signal inputted
through the audio input means and generating more than
one of 3-D audio scene information by arranging the ex-
tracted object audio signals in a 3-D space and editing
features of each object; and encoding means for encod-
ing and multiplexing the audio signal and the 3-D audio
scene information for each object audio signal.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an object-
based three dimensional (3-D) audio service system us-
ing preset audio scenes and a method thereof; and, more
particularly, to an object-based 3-D audio service system
using preset audio scenes and a method thereof for pro-
viding an interactive service that enables a user or a view-
er to directly form an audio scene using a 3-D audio re-
lated technology for providing realistic broadcasting to a
user or a viewer.

BACKGROUND ART

[0002] Fig. 1 is a diagram illustrating a conventional
audio service system.
[0003] As shown in Fig. 1, the conventional audio serv-
ice system includes an audio service providing apparatus
10 and an audio service reproducing apparatus 20. The
audio service providing apparatus 10 includes an audio-
capture unit 11 for capturing an audio signal such as
sound, an editing/mixing unit 12 for editing and mixing
the captured audio signal to transmit the audio signal to
an audio service reproducing apparatus 20, and a stor-
ing/transmitting unit 13 for storing the mixed audio signal
and transmitting the mixed audio signal to the audio serv-
ice reproducing apparatus 20.
[0004] The audio service reproducing apparatus 20 in-
cludes a receiver 21 for receiving an audio signal trans-
mitted from the audio service providing apparatus in, a
controller 22 for controlling the received audio signal, and
a reproducer 23 for reproducing an audio signal.
[0005] An audio signal, which is provided through
broadcasting services such as TV broadcasting, radio
broadcasting, and Digital Multimedia Broadcasting
(DMB) based on the conventional audio service system,
is generally created by mixing a plurality of audio signals
captured from various sound sources. For example, an
audio signal provided through a soccer game broadcast-
ing is created by mixing noises in a soccer stadium, yell-
ing of a crowd, and a voice of an announcer.
[0006] Although a user or a viewer can control the vol-
ume of the overall audio signal, it is impossible to control
the volume of each object such as the voice of an an-
nouncer, the yelling of a crowd, and the noises of the
soccer stadium. It is because the audio signal is trans-
mitted after a plurality of object audio signals are mixed
into one audio signal in a general broadcasting service.
[0007] However, if a transmitter such as the audio serv-
ice providing apparatus 10 independently transmits ob-
ject audio signals of the sound sources without the object
audio signals of the sound sources mixed to one audio
signal, a receiver such as the audio service reproducing
apparatus 20 can independently control the volumes of
the object audio signals of the sound sources. An object-
based audio service denotes such an audio service that

allows a user or a viewer to control each of the object
audio signals at a receiver by independently transmitting
the object audio signals of the sound sources through a
transmitter.
[0008] For example, if an audio signal of a soccer game
broadcasting is provided based on an object-based 3-D
audio service, a user or a viewer can control each of
objects, such as the noises in the soccer stadium, the
yelling of the crowd, and the voices of an announcer to
obtain a desired audio setting. That is, a user or a viewer
can control the noise of the soccer stadium loud, the yell-
ing of the crowd soft, and the voice of the announcer
loud. Or, a viewer can control the audio signal to repro-
duce only the noises of the soccer stadium and the voice
of an announcer without the yelling of the crowd repro-
duced.
[0009] Therefore, there is a great demand for devel-
oping a method for providing an object-based 3-D audio
service that enables a user to control each of object audio
signals of sound sources, which can be applied to all
broadcasting services and multimedia services providing
audio such as digital broadcasting, radio broadcasting,
Digital Multimedia Broadcasting, Internet broadcasting,
digital movie, DVD, moving picture contents.
[0010] Although a. conventional object-based 3-D au-
dio system and a control method thereof was introduced
in Korean Patent Publication No. 10-2004-0037437, pub-
lished on May 7th 2004, the conventional object-based
3-D audio system requires a user to control each of object
audio signals of sound sources to set the audio signals
according to user’s preference. Therefore, it is very an-
noying to a user or a viewer.

DISCLOSURE

TECHNICAL PROBLEM

[0011] An embodiment of the present invention is di-
rected to providing an object-based three dimensional
(3-D) audio service system and a method thereof for en-
abling a user to easily and conveniently watch and listen
an object-based 3-D audio service by eliminating incon-
venience that requires a user to control each of object
audio signals of sound sources.
[0012] Other objects and advantages of the present
invention can be understood by the following description,
and become apparent with reference to the embodiments
of the present invention. Also, it is obvious to those skilled
in the art of the present invention that the objects and
advantages of the present invention can be realized by
the means as claimed and combinations thereof.

TECHNICAL SOLUTION

[0013] In accordance with an aspect of the present in-
vention, there is provided an object-based three dimen-
sional (3-D) audio service providing apparatus using pre-
set audio scenes, including: audio input means for input-
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ting an audio signal; preset audio scene generating
means for extracting object audio signals from the audio
signal inputted through the audio input means and gen-
erating more than one of 3-D audio scene information by
arranging the extracted object audio signals in a 3-D
space and editing features of each object; and encoding
means for encoding and multiplexing the audio signal
and the 3-D audio scene information for each object audio
signal.
[0014] In accordance with another aspect of the
present invention, there is provided an object-based 3-
D audio service reproducing apparatus using preset au-
dio scenes including: decoding means for de-multiplex-
ing and decoding object-based 3-D audio contents; audio
scene forming means for forming 3-D audio scene infor-
mation according to one selected from a plurality of 3-D
audio scene information in the de-multiplexed and de-
coded object-based 3-D audio contents by a user includ-
ing a viewer; audio signal mixing means for controlling
features of objects in an audio signal of the de-multi-
plexed and decoded object-based 3-D audio contents
according to the formed 3-D audio scene information;
and reproducing means for reproducing the audio signal
with one of the features controlled.
[0015] In accordance with another aspect of the
present invention, there is provided a method for provid-
ing an object-based 3-D audio service using preset audio
scenes, including the steps of: inputting an audio signal;
extracting object audio signals from the inputted audio
signal and generating more than one of 3-D audio scene
information by arranging the extracted object audio sig-
nals in a 3-D space and editing features of each object;
and encoding and multiplexing the audio signal and the
3-D audio scene information for each object audio signal.
[0016] In accordance with another aspect of the
present invention, there is provided a method for repro-
ducing object-based 3-D audio service using preset au-
dio scenes including the steps of: de-multiplexing and
decoding object-based 3-D audio contents; forming 3-D
audio scene information according to one selected from
a plurality of 3-D audio scene information in the de-mul-
tiplexed and decoded object-based 3-D audio contents
by a user including a viewer; controlling features of ob-
jects in an audio signal of the de-multiplexed and decod-
ed object-based 3-D audio contents according to the
formed 3-D audio scene information; and reproducing
the audio signal with one of the features controlled.

ADVANTAGEOUS EFFECTS

[0017] An object-based three dimensional (3-D) audio
service system and a method thereof according to the
present invention provides previously generated preset
audio scenes to a user or a viewer with an object-based
3-D audio service applied to all broadcasting services
and multimedia services providing audio, such as digital
broadcasting, radio broadcasting. Digital Multimedia
Broadcasting (DMB), Internet broadcasting, digital mov-

ies, Digital Video Disk (DVD), and moving picture con-
tents. Therefore, the object-based 3-D audio service sys-
tem and a method thereof according to the present in-
vention eliminates the inconvenience of a user to control
each of object audio signals of sound sources and ena-
bles the user to easily and conveniently watch and listen
the object-based 3-D audio service.
[0018] The present invention can be applied to broad-
casting services and multimedia services providing au-
dio, such as digital broadcasting, radio broadcasting,
DMB, Internet broadcasting, digital movies, DVD, and
moving picture contents, and the present invention is not
limited to the types of mediums for transmitting and stor-
ing object-based audio contents for broadcasting and
multimedia services providing audio.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a diagram illustrating a conventional audio
service system.
Fig. 2 is a block diagram illustrating an object-based
three-dimensional (3-D) audio service system using
preset audio scenes in accordance with an embod-
iment of the present invention.
Fig. 3 is a flowchart illustrating a method for providing
an object-based 3-D audio service using preset au-
dio scenes in accordance with an embodiment of the
present invention.
Fig. 4 is a flowchart illustrating a method for repro-
ducing an object-based 3-D audio service using pre-
set audio scenes in accordance with the embodiment
of the present invention.

BEST MODE FOR THE INVENTION

[0020] The advantages, features and aspects of the
invention will become apparent from the following de-
scription of the embodiments with reference to the ac-
companying drawings, which is set forth hereinafter.
[0021] Fig. 2 is a block diagram illustrating an object-
based three-dimensional (3-D) audio service system us-
ing preset audio scenes in accordance with an embodi-
ment of the present invention.
[0022] As shown in Fig. 2, the object-based 3-D audio
service system includes an object-based 3-D audio serv-
ice providing apparatus 30, a transmitting medium 50,
and an object-based 3-D audio service reproducing ap-
paratus 40. The 3-D service providing apparatus 30 re-
ceives an audio signal through various input devices, cre-
ates more than one of object-based 3-D audio scene in-
formation which can be selected by a user or a viewer,
and transmits the created object-based 3-D audio scene
information to the object-based 3-D audio service repro-
ducing apparatus 40. The transmitting medium 50 is a
medium such as a digital broadcasting network or an
Internet network for connecting the object-based 3-D au-
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dio service providing apparatus 30 and the object-based
3-D audio service reproducing apparatus 40 through a
network. The object-based 3-D audio service reproduc-
ing apparatus 40 generates more than one of 3-D audio
scenes based on the object-based 3-D audio scene in-
formation transmitted from the object-based 3-D audio
service providing apparatus 30.
[0023] Hereinafter, the constituent elements of the ob-
ject-based 3-D audio service system using preset audio
scenes according to the present embodiment will be de-
scribed in detail.
[0024] The object-based 3-D audio service providing
apparatus 30 includes an input unit 31, a preset audio
scene generator 32, an encoder 33, and a transmitter
34. The input unit 31 receives audio signals through var-
ious input devices. The preset audio scene generator 32
extracts object-based audio signals (hereinafter, object
audio signals) from the audio signal received through the
input unit 31, arranges the extracted object audio signals
in a three dimensional space, and creates more than one
of 3-D audio scene information by editing features such
as a location, a size, a direction, and a sound field envi-
ronment of each object. The encoder 33 encodes and
multiplexes the audio signal inputted through the input
unit 31 and the object-based 3-D audio scene information
created by the preset audio scene generating unit 32 for
transmitting the input audio signal and the generated pre-
set audio scene information to the object-based 3-D au-
dio service reproducing apparatus 40. For example, the
input audio signals and the generated preset audio scene
information are multiplexed to a moving picture experts
group 4 (MPEG-4) file format in a digital broadcasting
network. The transmitter 34 transforms the multiplexed
object-based audio contents including the input audio
signal and the created object-based 3-D audio scene in-
formation from the encoding unit 33 to a transport format.
For example, the transmitter 34 transforms the multi-
plexed object-based audio contents to a MPEG-2 trans-
port stream (TS) for a digital broadcasting network.
[0025] The transformed object-based audio contents
including the input audio signal and the generated object-
based 3-D audio scene information may be transmitted
to the object-based 3-D audio reproducing apparatus 40
and may be stored in a storing medium.
[0026] The transmitter 34 may transmit the object-
based audio contents including the input audio signal and
the object-based 3-D audio scene information to the ob-
ject-based 3-D audio reproducing apparatus 40 through
a digital broadcasting network such as a terrestrial DMB
channel 50.
[0027] If the sound source of the audio signal inputted
to the input unit 31 is a mixed sound source, the preset
audio scene generator 32 uses a Convolutive Blind
Source Separation technique to extract object audio sig-
nals. Especially, the preset audio scene generator 32
forms more than one of object-based 3-D audio scene
information by controlling a radio of each object-based
the audio scene information of each object audio signal,

which is set according to the control of a user such as an
editor.
[0028] The object-based 3-D audio service reproduc-
ing apparatus 40 includes a decoder 42, an audio scene
information forming unit 43, an audio signal mixer 44,
and an audio signal reproducer 45. The decoder 42 de-
multiplexes and decodes object-based audio contents
including an audio signal and object-based 3-D audio
scene information for reproducing. The audio scene in-
formation forming unit 43 provides the object-based 3-D
audio scene information of the object-based 3-D audio
contents, which is de-multiplexed and decoded by the
decoder 42, to a user such as a viewer to select, and
forms the object-based 3-D audio scene information ac-
cording to the user selection. The audio signal mixer 44
mixes object audio signals of the audio signal of the de-
multiplexed and decoded object-based 3-D audio con-
tents from the decoder 42 by controlling features of each
object, such as a location, a direction, a size, and a sound
field of each object according to the object-based 3-D
audio scene information formed by the audio scene in-
formation forming unit 43. The audio signal reproduce 45
reproduces the audio signal mixed to one object-based
3-D audio scene by the audio signal mixer 44.
[0029] The object-based audio contents including the
audio signal and the object-based 3-D audio scene in-
formation may be provided through a broadcasting serv-
ice or a multimedia service such as digital broadcasting,
radio broadcasting. Digital Multimedia Broadcasting
(DMB), Internet broadcasting, digital movies, Digital Vid-
eo Disk (DVD), and moving picture contents. Although
the object-based audio contents may be received
through the receiver 41 in the present embodiment, the
present invention is not limited thereto. That is, the object-
based audio contents may be provided through a trans-
mission medium or a storage medium that can provide
a broadcasting service or a multimedia service that pro-
vides an audio.
[0030] The audio scene information forming unit 43 en-
ables a user or a viewer to select features of objects such
as a location, a direction, a volume, and a sound field
environment of each object and forms new object-based
3-D audio scene information according to the features
including a location, a direction, a volume, and a sound
field environment of each object set by the user.
[0031] A user or a viewer can control features of a 3-
D audio space by changing a reverberation time of a 3-
D space through controlling a volume and a delay time
of an initial reflected sound through the audio scene in-
formation forming unit 43.
[0032] That is, the object-based 3-D audio service sys-
tem using the preset audio scene according to the
present embodiment previously generates object-based
3-D audio scenes that are expected to be frequently used
and provides the generated object-based 3-D audio
scenes as preset audio scenes to a user or a viewer.
That is, the object-based 3-D audio service system ac-
cording to the present embodiment enables a user or a
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viewer to select one of the preset audio scenes in order
to make a user to conveniently watch and listen a broad-
casting program with the desired audio preference.
[0033] For example, noises of a soccer stadium, yelling
of a crowd, a voice of an announcer are defined as audio
objects for a soccer game broadcasting, and the defined
audio objects are transmitted independently. With the au-
dio objects, a. first audio scene having information about
volume of the noises of soccer stadium, the yelling of a
crowd, and the voice of an announcer set to 1:1:1, a sec-
ond audio scene having information about volume of the
noises of a soccer stadium, the yelling of a crowd, and
the voice of an announcer set to 1:0.5:1, and an audio
scene having information about volume of the noises of
a soccer stadium, the yelling of a crowd, and the voice
of an announcer set to 1:0:1 are transmitted as the preset
audio scenes. Then, a user or a viewer selects one of
the preset audio scenes to watch and listen the soccer
game broadcasting with the desired audio preference.
[0034] A user may directly control each of the audio
objects if the user cannot find a desired audio scene from
the provided audio scenes. However, it is preferable to
provide a large number of preset audio scenes to a user
in order to enable the user to find a desired audio scene
from the provided preset audio scenes.
[0035] Fig. 3 is a flowchart illustrating a method for
providing an object-based 3-D audio service using preset
audio scenes in accordance with an embodiment of the
present invention.
[0036] Referring to Fig. 3, the input unit 31 of the object-
based 3-D audio service providing apparatus 30 receives
an object-based audio signal through various input de-
vices at step S301.
[0037] The preset audio scene generator 32 extracts
object-based audio signals, that is, object audio signals,
from the audio signal inputted through the input unit 31
at step S302. Then, the preset audio scene generator 32
generates more than one of object-based 3-D audio
scene information at step S304 by arranging the extract-
ed object audio signals in a 3-D space and editing the
features of each object audio signal such as a location,
a direction, a volume, and a sound field environment of
the audio object at step S303. The encoder 33 encodes
and multiplexes the audio signal inputted through the in-
put unit 31 and the object-based 3-D audio scene infor-
mation generated by the preset audio scene generator
32 at step S305. For example, the encoder 33 encodes
and multiplexes the audio signal and the object-based 3-
D audio scene information into MPEG-4 file format for a
digital broadcasting network.
[0038] Then, the transmitter 34 transforms the multi-
plexed object-based audio contents including the audio
signal and the object-based 3-D audio scene information
to be proper to a transport format and transmits the trans-
formed object-based audio contents at step S306. For
example, the multiplexed object-based audio contents
are transformed to a MFEG-2 TS in a digital broadcasting
network.

[0039] For example, the transmitter 34 transmits the
transformed object-based audio contents including the
audio signal and the object-based 3-D audio scene in-
formation to the object-based 3-D audio reproducing ap-
paratus 40 through a digital broadcasting network such
as a terrestrial DMB channel. The transformed object-
based audio contents including the audio signal and the
object-based 3-D audio scene information may be stored
in a storing medium.
[0040] Fig. 4 is a flowchart illustrating a method for
reproducing an object-based 3-D audio service using
preset audio scenes in accordance with an embodiment
of the present invention.
[0041] Referring to Fig. 4, the receiver 41 of the object-
based 3-D audio service reproducing apparatus 40 re-
ceives the object-based audio contents including an au-
dio signal and object-based 3-D audio information
through, for example, a digital broadcasting network such
as a terrestrial DMB channel 50 or the Internet network
at step S401.
[0042] The receiver 41 may receive the object-based
audio contents through a transmission medium that can
provide a broadcasting service or a multimedia service
that provides an audio. Or, the object-based audio con-
tents may be inputted through the storing medium.
[0043] The decoder 42 de-multiplexes and decodes
the received or inputted object-based audio contents in-
cluding the audio signals and the object-based 3-D audio
scene information at step S402. The audio scene infor-
mation forming unit 43 provides the object-based 3-D
audio scene information of the de-multiplexed and de-
coded object-based 3-D audio contents to a user or a
viewer to select, and forms object-based 3-D audio scene
information according to the user selection at step S403.
[0044] Then, the audio signal mixer 44 mixes object
audio signals by controlling features of objects in the au-
dio signal of the de-multiplexed and decoded object-
based 3-D audio contents, such as a location, a direction,
a volume, and a sound field environment of each audio
object, according to the object-based 3-D audio scene
information formed by the audio scene information form-
ing unit 43 at step S404. Finally, the audio signal repro-
ducer 45 reproduces the audio signal mixed based on
one of the object-based 3-D audio scenes by the audio
signal mixer 44 at step S405.
[0045] The above described method according to the
present invention can be embodied as a program and
stored on a computer readable recording medium. The
computer readable recording medium is any data storage
device that can store data which can be thereafter read
by the computer system. The computer readable record-
ing medium includes a read-only memory (ROM), a ran-
dom-access memory (RAM), a CD-ROM, a. floppy disk,
a hard disk and an optical magnetic disk.
[0046] While the present invention has been described
with respect to certain preferred embodiments, it will be
apparent to those skilled in the art that various changes
and modifications may be made without departing from
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the spirits and scope of the invention as defined in the
following claims.

Claims

1. An object-based audio service providing apparatus,
comprising:

audio preset generating means for generating a
plurality of preset data which is mixing informa-
tion on a plurality of audio objects; and
encoding means for encoding and multiplexing
the audio objects and the plurality of preset data.

2. The object-based audio service providing apparatus
of claim 1, further comprising processing means for
processing the encoded and multiplexed audio ob-
jects.

3. The object-based audio service providing apparatus
of claim 2, wherein the processing means transmits
the encoded and multiplexed audio objects to an au-
dio reproducing terminal through a digital broadcast-
ing network.

4. The apparatus of one of claims 1 to 3, wherein the
mixing information includes at least one among a
location, a volume, a direction, and a sound field en-
vironment of each objects.

5. An object-based audio service reproducing appara-
tus, comprising:

decoding means for de-multiplexing and decod-
ing object-based audio files;
audio scene forming means for determining one
of a plurality of preset data which is mixing in-
formation on a plurality of audio objects, select-
ed by a user;
audio signal mixing means for controlling a vol-
ume of each of the plurality of audio objects and
mixing the controlled plurality of audio objects
according to the selected preset data; and
reproducing means for reproducing the mixed
plurality of audio objects according to selected
preset data.

6. The apparatus of claim 5, wherein the mixing infor-
mation includes at least one among a location, a vol-
ume, a direction, and a sound field environment of
each objects.

7. An object-based audio service providing method,
comprising:

generating a plurality of preset data which is mix-
ing information on a plurality of audio objects;

and
encoding and multiplexing the audio objects and
the plurality of preset data.

8. The method of claim 7, further comprising the step of:

processing the encoded and multiplexed audio
objects.

9. The method of claim 8, wherein in the step of
processing the audio objects, the encoded and mul-
tiplexed audio objects are transmitted through a dig-
ital broadcasting network.

10. The method of one of claims 7 to 9, wherein the mix-
ing information includes at least one among a loca-
tion, a volume, a direction, and a sound field envi-
ronment of each objects.

11. An object-based audio service reproducing appara-
tus, comprising:

de-multiplexing and decoding object-based au-
dio files;
determining one of a plurality of preset data
which is mixing information on a plurality of audio
objects, selected by a user;
controlling a volume of each of the plurality of
audio objects and mixing the controlled plurality
of audio objects according to the selected preset
data; and
reproducing the mixed plurality of audio objects
according to selected preset data.

12. The method of claim 11, wherein the mixing infor-
mation includes at least one among a location, a vol-
ume, a direction, and a sound field environment of
each objects.
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