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Description
STEREOSCOPIC CONTENT SERVICE SYSTEM AND

METHOD
Technical Field

[1] The present invention relates to a stereoscopic content service method and apparatus,
and more particularly, to a stereoscopic content generation apparatus and method based
on a Scene Descriptor (SD).

[2] This work was supported by the IT R&D program of MIC/IITA. [2007-S-004-01,
Development of Glassless Single-User 3D Broadcasting Technologies]

Background Art

[3] A three-dimensional (3D) image may represent reality of a real physical world, and
have advantages of presence feeling, reality, naturalness, vividness, and the like.

[4] Techniques for representing a 3D image may include a stereoscopic method and
holographic method. The stereoscopic method uses a left side and a right side, that is,
two two-dimensional (2D) images, and the holographic method uses diffusion of an
object.

[5] The holographic method aims to represent a 3D image more graphically using light
diffused from an object. However, the holographic method in the present stage may not
embody a 3D image in real time using current transmission systems due to a great
amount of 3D information and a limit of related elements.

[6] The stereoscopic method uses a principle of a human visual system (HVS).
Specifically, humans perceive different images of an object from each eye due to a
location difference of the left and right eye, and perceive the object in three di-
mensions, which is used in the stereoscopic method. That is, parallax associated with
the fact that both eyes of human are apart from each other by approximately 65 mm is
a critical point of cubic effect of human.

[7] The stereoscopic method enables the left and right eye to each see different 2D
images using a plurality of display devices, or enables different 2D images to be re-
peatedly displayed at regular intervals using a single display device. Accordingly, the
stereoscopic method enables a user to synthesize two light sources reflected from an
object, and thereby may create perspective and reality.

[8] Thus, the stereoscopic method requires two 2D images different from each other.

[9] In general, an Initial Object Descriptor (I0D), Scene Descriptor (SD), Object De-
scriptor (OD), and media data are required to create an image based on a Moving
Picture Experts Group-4 (MPEG-4). An IOD is information to be first transmitted to

compose an MPEG-4 scene, and defines a media profile and level. Also, an IOD
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[17]

includes an Elementary Stream (ES) descriptor about an SD stream and OD stream. An
OD is a set of ES descriptors describing information about media data included in a
scene, and provides information about a connection between an SD and ES of media

data.
An SD is for embodying a real-time two-way video data service or interactive data

broadcasting, and enables a two-way service interoperated with a program. Ac-
cordingly, SD is capable of interactive service according to users’ needs.

In a conventional art, a technology to provide stereoscopic contents is disclosed in
Korean Patent Unexamined Publication No. 10-2004-0090523 entitled ‘System and
Method of Internet Broadcasting for MPEG-4 based Stereoscopic Video’. In the
patent, an Internet(Internet Protocol-based network) broadcasting system which
provides an MPEG-4 based stereoscopic 3D movie service, and Video On Demand
(VOD) and live service via Internet may be provided. The technology may enable a
user to enjoy contents of a 2D or 3D image via the Internet.

The technology in a conventional art provides a receiving/transmitting system and
storage format to provide a stereoscopic video service based on an MPEG-4 system.
However, the technology in a conventional art may not perform a 2D/3D display mode
conversion using an SD and provide a stereoscopic text, video, and still image. Ac-

cordingly, a technology to overcome such disadvantages is required.
Disclosure of Invention

Technical Problem

The present invention provides a stereoscopic content display method and apparatus
which stereoscopically displays a text.

The present invention also provides a stereoscopic content generation method and
apparatus which may directly display contents in a Scene Descriptor (SD) according to
an image conversion request from a user without additional information conversion of
a decoder, when the user requests a two-dimensional (2D)/three-dimensional (3D)
display conversion.

The present invention also provides a stereoscopic content display method and

apparatus for a scene description with respect to a stereoscopic video or still image.

Technical Solution

According to an aspect of the present invention, there is provided a stereoscopic
content generation apparatus, including: a Moving Picture Experts Group-4 (MPEG-4)
control signal generation unit generating an MPEG-4 control signal including a Scene
Descriptor (SD), wherein the SD includes stereoscopic text node information to stereo-
scopically display a text.

According to another aspect of the present invention, there is provided a stereoscopic
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content restoration apparatus restoring MPEG-4 based stereoscopic content, including:
a decoding unit decoding an MPEG-4 control signal including an SD from received
MPEG-4 data, wherein the SD includes stereoscopic text information for stereo-
scopically displaying a text.
Brief Description of the Drawings

FIG. 1 is a diagram illustrating a configuration of a movie node included in a Scene
Descriptor (SD) of a general Moving Picture Experts Group-4 (MPEG-4);

FIG. 2 is a diagram illustrating a configuration of an image node included in an SD
of a general MPEG-4;

FIG. 3 is a diagram illustrating a configuration of a stereoscopic movie texture node
included in an SD according to an embodiment of the present invention;

FIG. 4 is a diagram illustrating a configuration of a stereoscopic image texture node
included in an SD according to an embodiment of the present invention;

FIG. 5 is a diagram illustrating a configuration of a text node included in an SD
according to an embodiment of the present invention;

FIG. 6 is a diagram illustrating a configuration of a text node included in an SD
according to another embodiment of the present invention;

FIG. 7 is a block diagram illustrating a stereoscopic content service system according
to an embodiment of the present invention; and

FIG. 8 is a flowchart illustrating a stereoscopic content generation method with

respect to a stereoscopic service according to an embodiment of the present invention.

Mode for the Invention

Hereinafter, embodiments of the present invention are described in detail by referring
to the figures.

A Scene Descriptor (SD) is a technology standard indicating a spatial/temporal
location and operation of a movie or audio object included in a scene, for example,
which subtitle is included in a scene, how are pictures located, how often are pictures
presented, and the like. The SD includes a movie texture node and image texture node.
The movie texture node indicates scene information associated with a movie, and the
image texture node includes scene information associated with a still image.

FIG. 1 is a diagram illustrating a configuration of a movie node included in a Scene
Descriptor (SD) of a general Moving Picture Experts Group-4 (MPEG-4). FIG. 2 is a
diagram illustrating a configuration of an image node included in an SD of a general
MPEG-4.

In FIGS. 1 and 2, a ‘url []’ field includes address information to designate an Object
Descriptor (OD) of a corresponding movie or still image. A ‘repeatS’ field includes in-

formation about whether to horizontally segment a side of an object to apply an image
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to the side of the object. A ‘repeatT” field includes information about whether to
vertically segment a side of an object to apply an image to the side of the object.

Also, in FIGS. 2, a ‘loop’ field includes information about whether to repeat. A
‘speed’ field includes information indicating a movie display speed represented as a
rate. A value of 1.0 may represent a reference display speed of 100 %. The movie
display speed may increase as the value increases.

Also, a ‘startTime’ field includes information about a time to start operation, and a
‘stopTime’ field includes information about a time to stop operation.

In a conventional art, however, since each of the movie texture node and image
texture node include only one ‘url []” field to designate the OD, stereoscopic contents
generated by combining a main image and sub image may not be displayed. Also, a
text may not be stereoscopically displayed using only the movie texture node and
image texture node.

According to an embodiment of the present invention, a stereoscopic movie texture
node, stereoscopic image texture node, and text node are provided. The stereoscopic
movie texture node and stereoscopic image texture node may enable a 2D/3D
conversion and enable stereoscopic contents to be easily displayed by adding a field to
the movie texture node and image texture node. Also, the text node is for stereo-
scopically displaying a text.

FIG. 3 is a diagram illustrating a configuration of a stereoscopic movie texture node
included in an SD according to an embodiment of the present invention. FIG. 4 is a
diagram illustrating a configuration of a stereoscopic image texture node included in an
SD according to an embodiment of the present invention.

As illustrated in FIGS. 3 and 4, the stereoscopic movie texture node and stereoscopic
image texture node according to an embodiment of the present invention set two
Uniform Resource Locater (URL) fields to designate an OD of a corresponding movie
or still image. Specifically, a ‘main_url []” field and ‘sub_url []” field are set. The
‘main_url []” field includes address information of an OD of a main image and
‘sub_url []” field includes address information of an OD of a sub image belonging to
the main image. Accordingly, two ODs may be simultaneously designated.

Also, a 2D/3D_conversion’ code is combined with ‘eventIn’ where a node starts.
The 2D/3D_conversion’ code indicates a mode of an image to be displayed. When
performing the node, a decoder may display the image in any one of 2D and 3D mode
based on the ‘2D/3D_conversion’.

According to an embodiment of the present invention, when the ‘2D/3D_conversion’
is FALSE, the image is set to be displayed in the 2D mode, and when the
“2D/3D_conversion’ is TRUE, the image is set to be displayed in the 3D mode. When

the image is displayed in the 3D mode based on the ‘2D/3D_conversion’, a corre-
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sponding 3D panel may be automatically turned on.

FIG. 5 is a diagram illustrating a configuration of a text node included in a SD
according to an embodiment of the present invention. FIG. 6 is a diagram illustrating a
configuration of a text node included in a SD according to another embodiment of the
present invention.

In FIG. 5, a ‘leftstring’ field includes a first text corresponding to a left viewpoint,
and a ‘rightstring’ field includes a second text corresponding to a right viewpoint. A
‘disparity’ field includes disparity information of the first text and second text.

The disparity information indicates information about an degree of horizontal shift of
object of 3D movie or image. Thee dimensionality may change according to a change
of the disparity information.

Also, a ‘length’ field includes length information of a text of the leftstring field and
rightstring field. A ‘fontStyle’ field includes font style of the text, and a ‘maxExtent’
field includes information about a maximum range of storage space of the text.

In FIG. 6, a ‘stereoscopic string’ field includes a text to be stereoscopically
displayed. The ‘disparity’ field indicates disparity information of the text.

The ‘stereoscopic string’ field is used when the text content of each of the left and
right viewpoint is identical. The first text corresponding to the left viewpoint and
second text corresponding to the right viewpoint are generated to be the same as the
text of the ‘stereoscopic string’ field.

FIG. 7 is a block diagram illustrating a stereoscopic content service system according
to an embodiment of the present invention.

As illustrated in FIG. 7, the stereoscopic content generation apparatus includes a
camera 100, 3D movie generation unit 150, MPEG-4 control signal generation unit
200, encoding unit 300, MPEG-4 data generation unit 400, packetizing unit 500,
network 600, depacketizing unit 700, decoding unit 800, and display unit 900. The
camera 100 obtains and transmits a 3D movie. The 3D movie generation unit 150 pre-
processes the 3D movie transmitted from the camera 100. The MPEG-4 control signal
generation unit 200 generates an MPEG-4 OD and SD. The encoding unit 300 encodes
an MPEG-4 control signal and 3D movie, inputted from the 3D movie generation unit
150 and MPEG-4 data generation unit 200, based on an MPEG-4 and existing
encoding scheme. Also, the encoding unit 300 outputs an encoded stream. The MPEG-
4 data generation unit 400 receives an MPEG-4 control signal with respect to media
and media data of the encoded stream outputted from the encoding unit 300, and
generates MPEG-4 data appropriate for an MPEG-4 standard. The packetizing unit 500
generates a packet appropriate for the MPEG-4 standard based on the generated
MPEG-4 data. The network 600 transmits a packet generated in the packetizing unit
500. The depacketizing unit 700 receives the packet transmitted via the network 600
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and restores the packet to the MPEG-4 data. The decoding unit 800 decodes the
MPEG-4 data, restored in the depacketizing unit 700, and restores the 3D movie. The
display unit 900 displays the restored 3D movie.

The camera 100 obtains 3D movie data including a main image and sub image, and
transmits the 3D movie data to the 3D movie generation unit 150.

The 3D movie generation unit 150 performs preprocessing such as size and color
change with respect to the 3D movie data transmitted from the camera 100. Also, the
3D movie generation unit 150 may output movie data of image file format such as
BMP and YUV required from the encoding unit 300.

The MPEG-4 data generation unit 200 generates the OD and SD of the MPEG-4
control signal. The OD includes a relationship between each image and configuration
information of a link. The SD includes stereoscopic movie texture node and
stereoscopic image texture node, and text node. The stereoscopic movie texture node
and stereoscopic image texture node include two URL fields and the
‘2D/3D_conversion’ field. The two URL fields are ‘main_url []” and ‘sub_url []” as il-
lustrated in FIGS. 3 and 4, and the ‘2D/3D conversion’ field indicates a mode of
image to be displayed. The text node includes information to enable a text to be stereo-
scopically displayed as illustrated in FIG. 5.

The encoding unit 300 encodes the MPEG-4 control signal and 3D movie,
transmitted from the 3D movie generation unit 150 and MPEG-4 data generation unit
200, based on an MPEG-4 and existing in another encoding scheme. Also, the
encoding unit 300 outputs the encoded stream.

The MPEG-4 data generation unit 400 receives the encoded stream outputted from
the encoding unit 300 and generates the MPEG-4 data defined in the MPEG-4
standard.

It is preferable that the MPEG-4 data generated in the MPEG-4 data generation unit
400 is an MPEG-4 file.

The packetizing unit 500 receives the MPEG-4 data generated in the MPEG-4 data
generation unit 400 and generates the packet defined in the MPEG-4 standard based on
the generated MPEG-4 data. Also, the packetizing unit 500 transmits the packet via the
network 600.

The depacketizing unit 700 receives the packet transmitted via the network 600 and
restores the packet to the MPEG-4 data. Also, the depacketizing unit 700 transmits the
restored MPEG-4 data to the decoding unit 800.

The decoding unit 800 receives the MPEG-4 data, transmitted in the depacketizing
unit 700, and restores the MPEG-4 control signal including the main image, sub image,
OD and SD. Also, the decoding unit 800 generates a stereoscopic image based on the

main image and sub image according to a display scheme selected by a user or client
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system environment.

The decoding unit 800 checks a ‘2D/3D_conversion’ value in a stereoscopic movie
texture node or stereoscopic image texture node of the SD included in the restored
MPEG-4 control signal. When the “2D/3D_conversion’ value is FALSE, the decoding
unit 800 restores only 2D contents which is the main image, and transmits the 2D
contents to the display unit 900. When the ‘2D/3D_conversion’ value is TRUE, the
decoding unit 800 generates a stereoscopic image by combining the main image and
sub image, and transmits the stereoscopic image to the display unit 900. The
stereoscopic image is a 3D image.

The decoding unit 800 generates the stereoscopic text image based on disparity in-
formation and text included in a stereoscopic text node of an OD, which is described in
greater detail with reference to FIG. 8. The OD is included in the restored MPEG-4
control signal.

The display unit 900 displays the restored image to enable the user to enjoy the
stereoscopic image. The display unit 900 provides a user interface for basic operation
such as ‘play’, ‘stop’, ‘pause’, and the like.

The display unit 900 enables a left and right eye to see 2D image different from each
other using a plurality of display devices, or enables the different 2D images to be re-
peatedly displayed at regular intervals using a single display device in order to
generate the stereoscopic image.

FIG. 8 is a flowchart illustrating a stereoscopic content generation method with
respect to a stereoscopic service according to an embodiment of the present invention.

In operation S110, it is determined whether a stereoscopic string exists in a
stereoscopic text node of an initially transmitted OD.

When the stereoscopic string does not exist in the stereoscopic text node, a leftstring
and rightstring exist. Accordingly, a left display image and right display image are
generated based on a first text, second text, and disparity information in operation
S130. The first text is included in the leftstring and the second text is included in the
rightstring. Also, the left display image and right display image are transmitted to a
display unit 900 in operation S130. The display unit 900 stereoscopically displays a
text based on the left display image and right display image according to a display
scheme selected by a user or client system environment in operation S140.

When the stereoscopic string exists in the stereoscopic text node, in operation S120,
the leftstring and rightstring are generated, and a text included in the stereoscopic
string field is stored in the leftstring and rightstring. Also, in operation S120, a first text
and second text that have same content are generated. In operation S130, the left
display image and right display image are generated based on the first text, second text,

and disparity information, and transmitted to the display unit 900. The display unit 900
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stereoscopically displays a text based on the left display image and right display image
according to a display scheme selected by a user or client system environment in
operation S140.

According to an embodiment of the present invention, an SD is provided with a
stereoscopic text node including text information and disparity information of the text
information, and thus a stereoscopic text may be supported using the SD.

Also, according to an embodiment of the present invention, an SD is provided with a
stereoscopic video/image texture node including 2D/3D display mode conversion in-
formation, and thus a 2D/3D display mode may be converted using the SD.

Also, according to an embodiment of the present invention, an SD is provided with a
stereoscopic video/image texture node including a main-url field and sub_url field, and
thus a main OD and sub OD may be supported using the SD.

Although a few embodiments of the present invention have been shown and
described, the present invention is not limited to the described embodiments. Instead, it
would be appreciated by those skilled in the art that changes may be made to these em-
bodiments without departing from the principles and spirit of the invention, the scope

of which is defined by the claims and their equivalents.
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Claims

A stereoscopic content generation apparatus, comprising:

a Moving Picture Experts Group-4 (MPEG-4) control signal generation unit
generating an MPEG-4 control signal including a Scene Descriptor (SD),
wherein the SD includes stereoscopic text node information to stereoscopically
display a text.

The stereoscopic content generation apparatus of claim 1, wherein the
stereoscopic text node information includes:

a leftstring field including a first text corresponding to a left viewpoint;

a rightstring field including a second text corresponding to a right viewpoint; and
a disparity field including information about disparity of the first text and second
text.

The stereoscopic content generation apparatus of claim 1, wherein the
stereoscopic text node information includes:

a stereoscopic string field including the text to be stereoscopically displayed; and
a disparity field including information about disparity of the text.

A stereoscopic content generation apparatus, comprising:

an MPEG-4 control signal generation unit generating an MPEG-4 control signal
including an SD,

wherein the SD includes stereoscopic movie texture node information to stereo-
scopically display a movie.

The stereoscopic content generation apparatus of claim 4, wherein the
stereoscopic movie texture node information includes two-dimensional
(2D)/three-dimensional (3D) information about whether to display the movie
two-dimensionally or three-dimensionally.

The stereoscopic content generation apparatus of claim 4, wherein the
stereoscopic movie texture node information further includes address in-
formation of a first Object Descriptor (OD) about a main movie of the movie and
address information of a second OD about a sub movie belonging to the main
movie.

A stereoscopic content generation apparatus, comprising:

an MPEG-4 control signal generation unit generating an MPEG-4 control signal
including an SD,

wherein the SD includes stereoscopic image texture node information to stereo-
scopically display an image.

The stereoscopic content generation apparatus of claim 7, wherein the

stereoscopic image texture node information includes 2D/3D information about
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whether to display the image two-dimensionally or three-dimensionally.

The stereoscopic content generation apparatus of claim 7, wherein the
stereoscopic image texture node information further includes address information
of a first OD about a main image of the still image and address information of a
second OD about a sub image belonging to the main image.

The stereoscopic content generation apparatus according to any one of claim 1
through claim 9, further comprising:

an encoding unit encoding the MPEG-4 control signal and 3D image including
the main image and sub image, and outputting an encoded stream;

an MPEG-4 data generation unit receiving the encoded stream and generating
MPEG-4 data appropriate for an MPEG-4 standard; and

a packetizing unit receiving the MPEG-4 data and generating an MPEG-4 packet
appropriate for the MPEG-4 standard.

A stereoscopic content restoration apparatus restoring MPEG-4 based
stereoscopic content, comprising:

a decoding unit decoding an MPEG-4 control signal including an SD from
received MPEG-4 data,

wherein the SD includes stereoscopic text information for stereoscopically
displaying a text.

The stereoscopic content restoration apparatus of claim 11, wherein the SD
comprises:

a first text corresponding to a left viewpoint;

a second text corresponding to a right viewpoint; and

information about disparity of the first text and second text.

The stereoscopic content restoration apparatus of claim 12, wherein the decoding
unit generates a left display image and right display image based on the first text,
second text, and information about disparity.

The stereoscopic content restoration apparatus of claim 11, wherein the SD
includes the text to be stereoscopically displayed and information about disparity
of the text.

The stereoscopic content restoration apparatus of claim 14, wherein the decoding
unit generates a first text and second text based on the text, and generates a left
display image and right display image based on the first text, second text, and in-
formation about disparity.

The stereoscopic content restoration apparatus according to any one of claim 13
and claim 15, further comprising:

a display unit stereoscopically displaying the text according to a display scheme

selected by a user or client system environment based on the SD.
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A stereoscopic content restoration apparatus restoring MPEG-4 based
stereoscopic content, comprising:

a decoding unit decoding an MPEG-4 control signal including an SD from
received MPEG-4 data,

wherein the SD includes stereoscopic movie texture node information for stereo-
scopically displaying a movie.

The stereoscopic content restoration apparatus of claim 17, further comprising:

a display unit stereoscopically displaying the movie according to a display
scheme selected by a user or client system environment based on the SD.

The stereoscopic content restoration apparatus of claim 18, wherein the SD
includes 2D/3D information about whether to display the movie two-
dimensionally or three-dimensionally.

The stereoscopic content restoration apparatus of claim 19, wherein the decoding
unit restores a main movie and sub movie from the MPEG-4 data, transmits the
main movie to the display unit when the movie is not converted into a 3D movie
based on the 2D/3D information, and when the movie is converted into the 3D
movie based on the 2D/3D information, combines the main movie and sub
movie, generates stereoscopic content which is 3D content, and transmits the
stereoscopic content to the display unit.

A stereoscopic content restoration apparatus restoring MPEG-4 based
stereoscopic content, comprising:

a decoding unit decoding an MPEG-4 control signal including an SD from
received MPEG-4 data,

wherein the SD includes stereoscopic image texture node information for stereo-
scopically displaying an image.

The stereoscopic content restoration apparatus of claim 21, further comprising:

a display unit stereoscopically displaying the image according to a display
scheme selected by a user or client system environment based on the SD.

The stereoscopic content restoration apparatus of claim 22, wherein the SD
includes 2D/3D information about whether to display the image two-
dimensionally or three-dimensionally.

The stereoscopic content restoration apparatus of claim 23, wherein the decoding
unit restores a main image and sub image from the MPEG-4 data, transmits the
main image to the display unit when the image is not converted into a 3D image
based on the 2D/3D information, and when the image is converted into the 3D
image based on the 2D/3D information, combines the main image and sub
image, generates stereoscopic content which is 3D content, and transmits the

stereoscopic content to the display unit.
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[Fig. 1]
ImageTexture {
eventln SFBool
exposedField MFString  url []
field SFBool repeatS TRUE
field SFBool repeatT TRUE
i
[Fig. 2]
MovieTexture{
eventln SFBool
exposedField SFBool loop FALSE
exposedField SFFloat speed 1.0
exposedField SFTime startTime 0
exposedField SFTime stopTime 0
exposedField MFString  url []
field SFBool repeatS TRUE
field SFBool repeatT TRUE
eventOut SFTime duration_changed
eventOut SFTime isActive
§
[Fig. 3]

eventln
exposedField
exposedField
field

field

StereoscopicImageTexture {

SFBool
MFString
MFString
SFBool
SFBool

2D/3D_conversion

main_url
sub_url
repeatS
repeatT

TRUE
[]

TRUE
TRUE
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[Fig. 4]
StereoscopicMovieTexture{
eventln SFBool 2D/3D_conversion TRUE
exposedField SFBool loop FALSE
exposedField SFFloat speed 1.0
exposedField SFTime startTime 0
exposedField SFTime stopTime 0
exposedField MFString  main_url []
exposedField MFString  sub_url []
field SFBool repeatS TRUE
field SFBool repeatT TRUE
eventOut SFTime duration _changed
eventOut SFTime isActive
b
[Fig. 5]
StereoscopicText{
exposedField MFString  leftstring []
exposedField MFString  rightstring []
exposedField SFInt32 disparity 0
exposedField MFFloat length []
exposedField SFNode fontStyle Null
exposedField SFFloat maxExtent 0.0
b
[Fig. 6]
StereoscopicText{
exposedField MFString  stereoscopicstring []
exposedField SFInt32 disparity 0
exposedField MFFloat length [ ]
exposedField SFNode fontStyle Null
exposedField SFFloat maxExtent 0.0
}
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[Fig. 7]

VddnWvD

006 omw
1INN
1INN NOILVYANTD
AV1dSIa vIVa
-DAdN
01
LINN LINN N
oNIZIITOVdaa [ PHOMLAN = o ooV TINn
NOILVHANED
AIAOW (€
1INN 1INN
DONIAODAA ONIAOONA LINN
NOLLY HANAD
1YNDIS
TOUINOD
[ [ [ [ ) o
008 00L 009 008 00€ N
00z

N

001




4/4

WO 2009/078678 PCT/KR2008/007511

[Fig. 8]
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