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Description
Title of Invention: METHOD AND APPARATUS FOR

GENERATING STREAM AND METHOD AND APPARATUS

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

FOR PROCESSING STREAM
Technical Field

Apparatuses and methods consistent with exemplary embodiments relate to
generating a stream and processing of the stream, and more particularly, to generating
a stream, and processing of the stream that provides three-dimensional images while
maintaining compatibility with existing systems.

Background Art

In a related art, broadcasting systems providing two-dimensional image data are
prevalent.

However, as a demand of viewers for three-dimensional (3D) images increases, 3D
broadcasting services are being provided.

In order to provide the 3D broadcasting services, information indicating that a 3D
image is provided, and information used for processing of 3D image data are to be
signaled. Meanwhile, compatibility with related art two-dimensional broadcasting

services is to be maintained.
Disclosure of Invention

Solution to Problem

According to an aspect of an exemplary embodiment, there is provided a method of
generating a stream.
Brief Description of Drawings

The above and/or other aspects will become more apparent by describing in detail
exemplary embodiments with reference to the attached drawings in which:

FIG. 1 is a block diagram illustrating a stream generation apparatus 100 according to
an exemplary embodiment;

FIG. 2 is a block diagram illustrating a transport stream processing apparatus 200
according to an exemplary embodiment;

FIG. 3 is a diagram illustrating exemplary three-dimensional summary information
300 according to an exemplary embodiment;

FIG. 4 is a diagram illustrating exemplary three-dimensional detail information
according to an exemplary embodiment;

FIG. 5 is a diagram illustrating an exemplary structure of an elementary stream into

which three-dimensional detail information is inserted, according to an exemplary em-
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bodiment;
[12] FIG. 6 is a diagram illustrating a process of generating a synthesis image by

[13]

[14]

[15]

[16]
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[20]

[21]

[22]

[23]

[24]

sampling left-viewpoint image data 610 and right-viewpoint image data 620 according
to an exemplary embodiment;

FIG. 7 is a diagram illustrating an exemplary multiplexing process of a transport
stream according to an exemplary embodiment;

FIG. 8 is a diagram illustrating an exemplary transport stream packet including three-
dimensional image data according to an exemplary embodiment;

FIGs. 9A and 9B are flowcharts illustrating a process of processing a transport
stream package according to an exemplary embodiment;

FIG. 10 is a flowchart illustrating a stream generation method according to an
exemplary embodiment; and

FIG. 11 is a flowchart illustrating a stream processing method according to an

exemplary embodiment.

Best Mode for Carrying out the Invention

According to an aspect of an exemplary embodiment, there is provided a method of
generating a stream, the method including: generating an elementary stream including
3D image data providing a 3D image, and 3D detail information used to reproduce the
3D image data; generating a section including 3D summary information representing
that a transport stream to be generated from the elementary stream provides the 3D
image; and generating the transport stream with respect to the section and the el-
ementary stream.

The 3D detail information may be included in a certain field of at least one of a
sequence layer, a GOP layer, and a picture layer in the elementary stream.

The 3D detail information may include at least one of 3D mode information rep-
resenting a configuration of the 3D image data and viewpoint information representing
a viewpoint of the 3D image data.

The 3D detail information may further include output order information representing
an output order between additional viewpoint image data and reference viewpoint
image data providing the 3D image.

The 3D detail information may further include at least one of sampling information
and synthesis mode information between additional viewpoint image data and
reference viewpoint image data providing the 3D image.

The 3D detail information may further include 3D section information on a section
where the 3D image is provided in an image sequence.

The generating the section may include inserting the 3D summary information into

information on a plurality of image data of different layers provided through the el-
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ementary stream.
The plurality of image data of different layers may be encoded by at least one of a

scalability video coding (SVC) codec and a multi-view video coding (MVC) codec.

The 3D summary information may further include 3D mode information on a con-
figuration of the 3D image data.

The section may include a program mapping table.

According to an aspect of another exemplary embodiment, there is provided a
method of processing a packet, the method including: restoring a section including
summary information on 3D image data from a first transport stream; restoring an el-
ementary stream providing the 3D image data from a second transport stream, based on
the summary information; acquiring 3D detail information used to reproduce a 3D
image from a region of the elementary stream providing the 3D image data; and
decoding the elementary stream, based on the 3D detail information.

According to an aspect of another exemplary embodiment, there is provided an
apparatus for generating a stream, the apparatus including: an elementary stream
generation unit which generates an elementary stream including 3D image data
providing a 3D image, and 3D detail information used to reproduce the 3D image; a
section generation unit which generates a section including 3D summary information
representing that a transport stream to be generated from the elementary stream
provides the 3D image; and a transport stream generation unit which generates the
transport stream with respect to the section and the elementary stream.

According to an aspect of another exemplary embodiment, there is provided an
apparatus for processing a packet, the apparatus including: a section restoring unit
which restores a section including summary information on 3D image data from a first
transport stream; an elementary stream restoring unit which restores an elementary
stream providing the 3D image data from a second transport stream, based on the
summary information; a detail information acquisition unit which acquires 3D detail
information used to reproduce a 3D image from a region of the elementary stream
providing the 3D image data; and decoding unit which decodes the elementary stream,
based on the 3D detail information.

According to an aspect of another exemplary embodiment, there is provided a
method of processing a packet, the method including: restoring a section comprising
3D summary information on 3D image data from a first transport stream; restoring an
elementary stream providing the 3D image data from a second transport stream, based

on the 3D summary information; and decoding the restored elementary stream.

Mode for the Invention
This application claims the benefit of U.S. Provisional Application No. 61/253,155,



WO 2011/049372 PCT/KR2010/007202

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

filed on October 20, 2009 in the U.S. Patent and Trademark Office, the disclosure of
which is incorporated herein in its entirety by reference.

Hereinafter, exemplary embodiments will be described in detail with reference to the
accompanying drawings. It is understood that expressions such as at least one of, when
preceding a list of elements, modify the entire list of elements and do not modify the
individual elements of the list.

FIG. 1 is a block diagram illustrating a stream generation apparatus 100 according to
an exemplary embodiment.

Referring to FIG. 1, the stream generation apparatus 100 may include an elementary
stream generation unit 110, a section generation unit 120, and a transport stream
generation unit 130.

The elementary stream generation unit 110 may generate an elementary stream
including three-dimensional (3D) image data and 3D detail information. In the present
exemplary embodiment, the 3D image data may be image data providing 3D images,
and the 3D detail information may be information used in reproducing of the 3D
images using the 3D image data (e.g., information used for decoding).

The 3D detail information may include 3D mode information representing a con-
figuration of the 3D image data. In order to provide 3D images, a plurality of image
data of different viewpoints may be used. In an exemplary embodiment, left-viewpoint
image data and right-viewpoint image data are to be sequentially exposed to a left eye
and a right eye to provide a stereoscopic image. The 3D mode information corresponds
to how the left-viewpoint image data and the right-viewpoint image data are
configured. For example, the 3D mode information may include at least one of whether
the left-viewpoint image data and the right-viewpoint image data are included in
separate pictures, whether the left-viewpoint image data and the right-viewpoint image
data are synthesized to be included in one picture, whether information (e.g., depth in-
formation and disparity) used to restore the right-viewpoint image data is provided
instead of the right-viewpoint image data, whether information used to restore the left-
viewpoint image data is provided instead of the left-viewpoint image data, etc.

Moreover, various information used to provide 3D images may be included in the 3D
detail information. A detailed description of the 3D detail information according to an
exemplary embodiment will be provided below with reference to FIG. 5.

The section generation unit 120 may generate a section in which 3D summary in-
formation is included.

In digital broadcasting, one or more elementary streams may be multiplexed to be
delivered through various transmission media and networks. One or more elementary
streams may correspond to one service, and one or more services may be combined in

one transport stream. The transport stream formed by such a method may be



WO 2011/049372 PCT/KR2010/007202

[41]

[42]

[43]

[44]

[45]

[46]

transmitted through various physical media.

A broadcasting receiver may selectively retrieve and receive a transport stream
desired by a viewer from among a plurality of transport streams. The broadcasting
receiver may be configured to determine information on contents and types of in-
dividual programs that are provided by respective services. Accordingly, a
broadcasting sender may transmit separate information in addition to transport streams
for service. The separate information may be referred to as service information or
program guide information. For example, Digital Video Broadcasting (DVB) of
Europe and Advanced Television Systems Committee (ATSC) of America are digital
broadcasting system standards that provide the service information or the program
guide information.

The section may be one of a data format that can be transmitted through the transport
stream, and may include service-related information such as the service information
and the program guide information. The service-related information may be configured
with at least one section. Examples of service-related information configurable with
sections may include Program Specific Information (PSI) such as a Program As-
sociation Table (PAT) and a Program Map Table (PMT), and System Information (SI)
such as an Event Information Table (EIT).

PSI may be used when a transport stream (TS) is demuxed to data regulated in an
MPEG-2 system. SI may be defined as different names, e.g., System Information (SI)
in DVB that is a European terrestrial standard, and Program and System Information
Protocol (PSIP) in American ATSC, but may have a similar operation of providing a
service such as EPG.

The section generation unit 120 may generate the above-described section by
inserting the 3D summary information. The 3D summary information may include in-
formation indicating that a transport stream to be generated in the transport stream
generation unit 130 described below provides a 3D image.

Methods of indicating whether a transport stream provides a 3D image using 3D
summary information may vary. For example, in an exemplary embodiment, the
section generation unit 120 may allocate a packet identifier (PID) of a transport stream
providing a 3D image to an unused value (e.g., a reserved value), and may discard the
transport stream including the corresponding PID in a two-dimensional (2D) image
receiver (i.e., process only transport streams having other PID values) and process the
transport stream including the corresponding PID in a 3D image receiver to provide a
3D image.

The 3D summary information may further include viewpoint information rep-
resenting viewpoints (e.g., reference viewpoint and additional viewpoint) when a

transport stream is provided. In addition, the 3D summary information may include
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any information used to provide a 3D image in a broadcasting receiver.

The 3D summary information may be inserted into any section. In an exemplary em-
bodiment, the 3D summary information may be inserted into a PMT. When a base
stream coded by Scalability Video Coding (SVC) or Multi-view Video Coding (MVC)
includes image data of different layers, the PMT may include information on image
data for each layer. The section generation unit 120 may substitute information on the
image data for each layer with 3D summary information. In this case, information that
cannot be inserted into the information on the image data for each layer may be newly
defined in a reserved region. In another exemplary embodiment, the section generation
unit 120 may newly define 3D_descriptor() providing the 3D summary information,
and may use the same or similar structure as the structure of information on the image
data for each layer. Thus, compatibility with a related art system may be maintained by
providing the 3D information without considerably modifying the PMT.

A detailed description of 3D summary information according to an exemplary em-
bodiment will be provided below with reference to FIG. 3.

The transport stream generation unit 130 may generate a transport stream with
respect to an elementary stream providing at least one section and a 3D image. For
convenience of explanation, a transport stream with respect to a section is referred to
as a first stream, and a transport stream with respect to the elementary stream
providing the 3D image is referred to as a second stream.

An exemplary process of generating a transport stream by the transport stream
generation unit 130 is as follows:

1) At least one packetized elementary stream (PES) may be generated by packetizing
the elementary stream generated by the elementary stream generation unit 110. The
packetized elementary stream may be divided into a packetized elementary stream
header region and a packetized elementary stream payload region, and at least a
portion of the elementary stream may be stored in the packetized elementary stream
payload region.

i1) At least one TS packet may be generated with respect to at least one section
generated by the section generation unit 120 and the PES generated in the operation 1).
The TS packet may be a packet having a fixed length, and may start at a transport
stream header region of 4 bytes. Data of the PES or the section may be inserted into the
payload region after the transport stream packet header region.

ii1) The TS packet generated in the operation ii) may be multiplexed to generate the
transport stream. The transport stream may be a continuity of at least one packetized
stream packet.

The 3D image data stream generation apparatus 100 may further include a transport

unit (not shown) transmitting the generated transport stream. Also, the 3D image data
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stream generation apparatus 100 may further include a storage unit (not shown) that
stores the transport stream in a storage medium.

FIG. 2 is a block diagram illustrating a transport stream processing apparatus 200
according to an exemplary embodiment.

Referring to FIG. 2, the transport stream processing apparatus 200 may include a
section restoration unit 210, an elementary stream restoration unit 220, a detail in-
formation acquisition unit 230, and a decoding unit 240.

The section restoration unit 210 may restore a section by processing a first transport
stream including the section. Summary information on 3D image data may be included
in at least one restored section. The section restoration unit 210 may restore the section
by performing a process opposite to that of the transport stream generation unit 130 of
FIG. 1.

Specifically, the section restoration unit 210 may restore the section by performing
the following exemplary process:

1) the first transport stream may be demultiplexed to separate at least one transport
stream packet. The transport stream may be separated into transport stream packets
having a fixed length.

i1) The at least one transport stream packet acquired in the operation i) may be de-
packetized to restore at least one section.

The 3D summary information may include whether a transport stream providing a
3D image exists, and identification information on the transport stream providing the
3D image. Specifically, the 3D summary information may include an index value or a
PID of the transport stream providing the 3D image. In this case, a PID of a transport
stream including image data of reference viewpoint and a PID of a transport stream
including image data of additional viewpoint may be separately assigned.

The elementary stream restoration unit 220 may restore an elementary stream
providing 3D image data from the second transport stream based on the 3D summary
information. The elementary stream restoration unit 220 may restore the elementary
stream including the 3D image data by performing a process opposite to that of the
transport stream generation unit 130 of FIG. 1.

Specifically, the elementary stream restoration unit 220 may restore the elementary
stream including the 3D image data by performing the following exemplary process:

1) At least one transport stream packet may be separated by demultiplexing the
second transport stream. The transport stream may be separated into transport stream
packets having a fixed length.

i1) At least one transport stream packet may be depacketized to restore at least one
packetized elementary stream.

A PID, which is identification information representing the type of data in which the
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transport stream packet is transmitted, may be stored in the transport stream packet
header region. Since a PID for each program may be included in a PMT, the el-
ementary stream restoration unit 220 may access the transport stream packet in which
the 3D image data is included by acquiring the PID of the transport stream packet that
is transmitted through the second transport stream via the PMT.

iii) At least one packetized elementary stream that has been restored in the operation
i1) may be depacketized to restore the elementary stream including the 3D image data.
The detail information acquisition unit 230 may acquire 3D detail information used

for reproduction of the 3D image from a certain region in the elementary stream
providing the 3D image data. The detail information acquisition unit 230 may acquire
the detail information from a certain field in at least one of a sequence layer, a GOP
layer, and a picture layer.

The decoding unit 240 may decode data of the elementary stream to acquire 3D
image data. According to the 3D image format, left-viewpoint image data and right-
viewpoint image data may be included in separate pictures, or may be included in one
picture.

The stream processing apparatus 200 may further include a replay unit (not shown).
The replay unit (not shown) may replay the 3D image using the decoded 3D image
data. According to an exemplary embodiment, a portion of an image sequence may be
configured with the 3D image, and another portion of image sequence may be
configured with a 2D image.

The stream generation apparatus 100 and the stream processing apparatus 200
according to one or more exemplary embodiments may define a new description, and
provide 3D summary information through the newly defined description or insert the
3D summary information into an existing description. In an exemplary embodiment,
'hierarchy descriptor' may be information on a plurality of associated image data, and
the 3D summary information may be provided through the hierarchy descriptor. Thus,
a 3D image can be provided compatibility with a related art 2D image system and can
be maintained by providing the 3D summary information without significantly
modifying a related art data structure.

The stream generation apparatus 100 and the stream processing apparatus 200 may
insert the 3D detail information into a certain region in an elementary stream level. Ac-
cordingly, it is not necessary to define a new description in the transport stream packet,
and the compatibility with a related art system can be maintained.

FIG. 3 is a diagram illustrating exemplary 3D summary information 300 according to
an exemplary embodiment. The 3D summary information 300 is a newly defined de-
scription, but may have a same structure as a relater art hierarchy descriptor except

with respect to one or more fields. Accordingly, compatibility with a related art system
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Referring to FIG. 3, a descriptor_tag field 310 denotes a type of description.

A descriptor_length field 320 denotes a length of description.
A 3d_mode field 330 denotes a structure of 3D image data.

The following Table 1 shows an exemplary structure of the 3D image data according

to the value of the 3d_mode field 330:

Table 1
3d mode (330) Structure
00 Full picture
01 Half picture
10 Local picture
11 Reserved

In Table 1, if the value of the 3d_mode field is 00, the 3D image data may be of a full

picture type. In the full picture type, left-viewpoint image data and right-viewpoint

image data may be included in separate pictures.
When the value of the 3d_mode field 330 is 01, the 3D image data may be of a half
picture type. In the half picture type, the left-viewpoint image data and the right-

viewpoint image data may be synthesized in one picture.

When the value of the 3d_mode is 10, the 3D image data may be of a local picture

type. In the local picture type, a 3D image may be replayed in only a portion of an

image sequence (time or space), and a 2D image may be replayed in another portion of

the image sequence. The 3D image data to be replayed in a portion of the image

sequence may be transmitted in a form of additional information or may be included in

a picture.

A 3d_half picture_type 340 denotes a synthesis method by which the left-viewpoint

image data and the right-viewpoint image data are synthesized in one picture.

The following Table 2 shows an exemplary synthesis method of the left-viewpoint

image data and the right-viewpoint image data according to the value of the

3d_half_picture_type field 340:

Table 2
3d half picture type (340) Type
0000 Side by side
0001 Top and bottom
0010 Vertical line interleaved
0011 Horizontal line interleaved
0100 Checker board format

Other

Reserved
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In Table 2, a side by side type denotes a form in which left-viewpoint image data and
right-viewpoint image data corresponding to a left-side region and a right-side region
of a synthesis picture are arranged side by side.

A top and bottom type denote a form in which left-viewpoint image data and right-
viewpoint image data corresponding to an upper-end region and a lower-end region of
the synthesis picture are arranged side by side.

A vertical line interleaved type denotes a form in which left-viewpoint image data
and right-viewpoint image data corresponding to an odd horizontal line and an even
horizontal line of the synthesis picture are arranged side by side.

A horizontal line interleaved type denotes a form in which left-viewpoint image data
and right-viewpoint image data corresponding to an odd vertical line and an even
vertical line of the synthesis picture are arranged side by side.

A checker board type denotes a form in which left-viewpoint image data and right-
viewpoint image data corresponding to pixels of the horizontal direction and pixels of
the vertical direction are alternately arranged.

A 3d_hierachy_type field 350 denotes a layer relation of a plurality of associated
image data from among a spatial layer, a time layer, and a quality layer.

A 3d_hierarchy_layer index field 360 denotes index values of the plurality of as-
sociated image data. When the plurality of associated image data is 3D image data, the
3d_hierarchy_layer_index field 360 may include identification information on a
transport stream including multi-viewpoint image data.

A 3d_hierarchy_embeded_layer_index field 370 denotes an index of image data to
be decoded together among the associated image data. In an exemplary embodiment,
since image data corresponding to a base layer is not used to decode together with
other image data, a corresponding field may be vacant. On the other hand, since image
data corresponding to an enhancement layer is to be decoded together with image data
of a lower layer, the index of the image data to be together decoded may be included in
a 3d_hierarchy_channel field 380.

When the plurality of associated image data is 3D image data, the
3d_hierarchy_embeded_layer_index field 370 with respect to reference viewpoint
image data may be absent or vacant, and the 3d_hierarchy_embeded_layer_index field
370 with respect to additional viewpoint image data may include an index value with
respect to a transport stream including the reference viewpoint image data.

The 3d_hierarchy_channel field 380 denotes a channel related to a broadcasting
service included in image data.

A new description including 3D summary information according to an exemplary
embodiment has been defined with reference to FIG. 3. However, as described above,

related art description summary information such as a hierarchy descriptor may be
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inserted. In this case, since the 3d_mode field 330 and the 3d_half_picture_type field
340 are defined in the hierarchy descriptor, the 3d_mode field 330 and the

3d_half picture_type field 340 may be newly defined through a reserved region in the
hierarchy descriptor.

FIG. 4 is a diagram illustrating exemplary 3D detail information according to an
exemplary embodiment.

Referring to FIG. 4, an extension_start_code_Identifier field 410 denotes a type of
information. Since the 3D detail information is a description that is newly defined, the
extension_start_code_Identifier field 410 may have a value corresponding to reserved
value.

A 3D_mode field 420 denotes a structure of the 3D image data. Since the 3D_mode
field 420 is identical or similar to the 3D_mode 330 of FIG. 3, a detailed description
thereof will be omitted herein.

A layer id field 430 denotes a layer between the plurality of associated image data.
For example, reference viewpoint image data corresponding to a base layer may have a
value of 0, and additional viewpoint image data corresponding to an enhancement
layer may have a value of 1. While not restricted thereto, the layer id field 430 may be
defined only when the 3D image data according to the 3D_mode field 420 is a full
picture, since the associated image data is all included in one picture when the 3D
image data according to the 3D_mode field 420 is a half picture.

Also, when the 3D image data is multi-viewpoint image data that is a full picture, the
layer_id field 430 of the base layer image data may not have a value of 0. The layer_id
field 430 of image data corresponding to the leftmost viewpoint may have a value of 0,
and the field value may increase from 0 toward the right viewpoint.

When the type of the image data according to the 3D_mode field is a full picture,
fields 441 to 444 may be defined. When the type of the image data is a half picture,
fields 451 to 453 may be defined. When the type of the image data is a local picture,
fields 461 to 466 may be defined.

A full_picture_type field 441 denotes a form of additional viewpoint image data.

The following Table 3 denotes an exemplary form of the additional viewpoint image

data according to the full_picture_type field 441:

Table 3
full picture (441) Form
00 Sequential image
01 Disparity image
10 Depth image
11 Multiview image
Other Reserved
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When the full_picture_type field 441 has a value of 00 or 11, the reference viewpoint
image data and the additional viewpoint image data may independently exist.

When the full_picture_type field 441 has a value of 01 or 10, only additional in-
formation (e.g., disparity information and depth information) for acquiring the ad-
ditional viewpoint image data may be provided. Accordingly, the stream processing
apparatus 200 acquires the additional viewpoint image data using the reference
viewpoint image data and the disparity information, or the reference viewpoint image
data and the depth information.

A picture_mux_enable field 442 denotes whether information representing a
processing order among a plurality of associated image data exists. In order to
reproduce the 3D image, the reference viewpoint image (e.g., left viewpoint image)
and the additional viewpoint image (e.g., right viewpoint image) may be sequentially
replayed in synchronization with each other. In this case, if the processing (e.g.,
rendering or display) order of the reference viewpoint image and the additional
viewpoint image is reversed, a user may not sufficiently perceive a 3D sense. Ac-
cordingly, regulating the processing order overcomes this problem.

A picture_mux_order field denotes a processing order between base layer image data
(e.g., left viewpoint image data) and enhancement layer image data (e.g., right
viewpoint image data). When the picture_mux_order field 443 is 0, the left viewpoint
image data may be processed, and then the right viewpoint image data may be
processed subsequently. On the other hand, when the picture_mux_order field 443 is 1,
the right viewpoint image data may be processed, and the left viewpoint image data
may be processed subsequently.

A picture_mux_factor field 444 denotes a number of enhancement layer image data
to be processed prior to the base layer image data. If the 3D image is provided using
only the left viewpoint image data and right viewpoint image data, the
picture_mux_order field 443 is sufficient. However, if the 3D image is provided using
image data with respect to three or more different viewpoints, the number of the ad-
ditional viewpoint image data to be processed prior to the reference viewpoint image
data is greater than 1. In this case, the picture_mux_factor field 444 may be used.

A half_picture_type field 451 denotes a synthesis method by which the left-
viewpoint image data and the right-viewpoint image data are included in one picture.
Since the half picture_type field 451 is identical or similar to the
3D_half picture_type field 340 of FIG. 3, a detailed description thereof will be omitted
herein.

A LR _flag field 452 denotes a disposition relation between the left viewpoint image
data and the right viewpoint image data in one picture.

The following Table 4 shows an exemplary disposition relation between the left



WO 2011/049372

[113]

[114]

[115]

[116]

[117]

[118]

[119]

13

PCT/KR2010/007202

viewpoint image data and the right viewpoint image data according to the LR_flag
field 452:

Table 4

identification LR flag=0 LR tlag=1

Left view Right view Left view Right view
Side by side Left view Right view Right view Left view
Top and | Upper side Lower side Right side Left side
bottom
Vertical  line | Odd line Even line Even line 0dd line
interleaved
Horizontal line | Odd line Even line Even line 0dd line
interleaved
Frame Odd frame Even frame Even frame Odd frame
sequential
Field Odd field Even tield Even tield 0Odd field
sequential
Checker board | Odd pixel Even pixel Even pixel 0Odd pixel

Referring to Table 4, when the value of the LR_flag field 452 is 0, and the synthesis
type is a side by side type, the left viewpoint image data may be disposed at the left
side of the synthesis image, and the right viewpoint image data may be disposed at the
right side of the synthesis image.

Similarly, when the value of the LR_flag field 452 is 0, and the synthesis type is a
top and bottom, the left viewpoint image data may be disposed at an upper end of the
synthesis image, and the right viewpoint image data may be disposed at a lower end of
the synthesis image.

When the value of the LR_flag field 452 is 1, the disposition of the right and left
viewpoint image data is opposite to that of the above-described case where the
LR_flag field 452 is 0.

A sampling_order field 453 denotes a sampling method used when one picture is
generated by synthesizing the left viewpoint image data and the right viewpoint image
data. It is assumed in FIG. 4 that a sampling method for selectively extracting one from
continuous lines in generating the synthesis image is used, though it is understood that
another exemplary embodiment is not limited thereto. For example, according to
another exemplary embodiment, a sampling method for the average value of the
continuous lines with one line value may also be used.

The following Table 5 shows an exemplary method of synthesizing left viewpoint
image data 610 and right viewpoint image data 620 according to the value of the

sampling_order field 453:
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sampling order (453)

Left viewpoint image
data

Right viewpoint image
data

0 Odd line Even line
1 Even line Odd line
2 Odd line Odd line
3

Even line

Even line

When the value of the sampling_order field 453 is 0, an odd vertical (or horizontal)
line of the left viewpoint image data may be sampled, and an even vertical (or
horizontal) line of the right viewpoint image data may be sampled. Similarly, when the
value of the sampling order field 453 is 3, an even vertical (or horizontal) line of the
left viewpoint image data may be sampled, and an even vertical (or horizontal) line of
the right viewpoint image data may be sampled.

The following Table 6 shows an exemplary sampling form of the left viewpoint
image data and the right viewpoint image data when the value of the sample_order
field 453 is O:

Table 6

Left
data
0Odd vertical line
Odd horizontal line
Odd vertical line

Synthesis form Right viewpoint image
data

Even vertical line

Even horizontal line

Even vertical line

viewpoint 1mage

Side by side
Top and bottom
Vertical line interleaved

Horizontal line | Odd horizontal line Even horizontal line
interleaved
Other 0Odd line Even line

In Table 6, when the value of the sampling_order field 453 is 0, and the synthesis
form of the left viewpoint image data and the right viewpoint image data is a side by
side form, an odd vertical line of the left viewpoint image data may be sampled, and an
odd vertical line of the right viewpoint image data may be sampled to generate new
image data.

Hereinafter, a process of synthesizing the left viewpoint image data 610 and the right
viewpoint image data 620 in a side by side form will be described with reference to
FIG. 6. FIG. 6 is a diagram illustrating a process of generating a synthesis image by
sampling left-viewpoint image data 610 and right-viewpoint image data 620 according
to an exemplary embodiment.

Referring to FIG. 6, only an odd vertical line may be sampled from the left viewpoint

image data 610, and only an even vertical line may be sampled from the right



15

WO 2011/049372 PCT/KR2010/007202

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

viewpoint image data 620 according to the present exemplary embodiment. That is, a
first vertical line 611 may be sampled from the left viewpoint image data 610, and a
second vertical line 612 may not be sampled. Similarly, a first vertical line 621 may
not be sampled from the right viewpoint image data 620, but a second vertical line 622
may be sampled.

Thereafter, the vertical line sampled from the left viewpoint image data 610 may be
disposed at the left side of the synthesized picture 630, and the vertical line sampled
from the right viewpoint image data 620 may be disposed at the right side of the syn-
thesized picture 630.

A local_layer_prediction_horizontal_size field 461 denotes a horizontal size of an
image frame that is reproduced as a 3D image. local_layer prediction_vertical_size
field 462 denotes a vertical size of the image frame that is reproduced as a 3D image.

A local_layer_prediction_horizontal_offset field 463 denotes a horizontal state
position of the portion of the picture that is reproduced as the 3D image.

A local_layer_prediction_vertical_offset field 464 denotes a vertical state position of
the portion of the picture that is reproduced as the 3D image.

local_layer_display horizantal size field 465 denotes a horizontal size of a display
where the portion of the picture is reproduced as the 3D image.

local_layer_display_vertical_size field 466 denotes a vertical size of the display
where the portion of the picture is reproduced as the 3D image.

The value of the local_layer_display_vertical_size field 466 and the value of the
local_layer_prediction_horizontal_size field 461 may be identical.

FIG. 5 is a diagram illustrating an exemplary structure of an elementary stream into
which 3D detail information is inserted, according to an exemplary embodiment .

By way of example, FIG. 5 illustrates a layer structure of an MPEG-2 video, which
may include a sequence layer 510, a GOP layer 520, a picture layer 530, a slice layer
540, a macro block layer 550, and a block layer 560.

The sequence layer 510 may include a sequence header 511, a sequence extension
512, and GOP data 513.

The GOP layer 520 may include a GOP header 521, user data 522, and picture data
523.

The picture layer 530 may include a picture header 531, a picture coding extension
532, user data 533, and slice data 534.

The 3D detail information may be included in a certain field of the respective layers.
In an exemplary embodiment, the 3D detail information may be included in at least
one of the sequence header 511, the user data 522, and the picture coding extension
532. In particular, when the sequence header 511 or the picture coding extension 532 is

used, a value (e.g., a reserved value) other than a value that is already defined in an
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extension start code identifier, i.e., a field indicating a type of data included in an
extension field, may be defined, and the value may be set as indicating the 3D detail
information (e.g., 0xf).

FIG. 7 is a diagram illustrating an exemplary multiplexing process of a transport
stream according to an exemplary embodiment.

Referring to FIG. 7, a first video encoder 712 may encode image data corresponding
to a base layer (e.g., a reference viewpoint), and a first multiplexing unit 722 may
multiplex the image data corresponding to the base layer and section data such as a
PMT.

A second video encoder 714 may encode image data corresponding to an en-
hancement layer (e.g., an additional viewpoint), and a second multiplexing unit 724
may multiplex the image data corresponding to the enhancement layer and additional
information for generating the image data corresponding to the enhancement layer. The
additional information for generating the image data corresponding to the enhancement
layer may include at least one of disparity and depth information on an elementary
image, the image data corresponding to the enhancement layer, 3D content-related in-
formation, and a 3D content-related caption.

In this case, a transport stream packet including the additional viewpoint image data
or the additional information may have a specific PID (e.g., 000F) to indicate that the
transport stream packet provides 3D image data.

In order to multiplex the additional information for generating the additional
viewpoint image data together with related art image data (e.g., two-dimensional image
data), a buffer model provided in standards in consideration of a compatibility with
related art systems may be referenced. To this end, packet timing or a program clock
reference (PCR) may be adjusted.

A third multiplexing unit 726 may multiplex PAT, PSIP, the transport stream packet
transmitted from the first multiplexing unit 722, and the second multiplexing unit 724.

Thus, compatibility can be maintained, and the 3D image can be provided by
assigning a PID of the transport stream packet to a value that a packet may not
typically use.

FIG. 8 is a diagram illustrating an exemplary transport stream packet including 3D
image data according to an exemplary embodiment.

Referring to FIG. 8, a PID 801 of the transport stream packet represents the type of
data mounted in a payload 802. Accordingly, the processing apparatus 200 can
determine whether the payload 802 includes 3D image data, by verifying the PID 801.

FIGs. 9A and 9B are flowcharts illustrating a process of processing a transport
stream package according to an exemplary embodiment.

Referring to FIGs. 9A and 9B, in operation S910, it is determined whether a PID of a
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packet is Ox1FFF. If it is determined that the PID of the packet is Ox1FFF, operation
S912 may be performed to abandon the corresponding packet.

In operation S920, it is determined whether the PID of the packet is OxOO0OF. If the
PID of the packet is Ox000F, it will be assumed that the corresponding packet includes
3D data according to an exemplary embodiment. Accordingly, if it is determined that
the PID of the packet is 0xO00F, the process may proceed to operation S922 to provide
the 3D image. Otherwise, the process may proceed to operation S930 to provide a two-
dimensional image.

In operation S930, it is determined whether the value of Adaptation_field_control
field is O or 2. If it is determined that the value of the Adaptation_field_control field is
0 or 2, the corresponding packet has an Adaptation_field. Accordingly, operation S932
may be performed to acquire the Adaptation_field.

In operation S940, it is determined whether the value of the Adaptation_field_control
field is 1 or 2. If it is determined that the value of the Adaptation_field_control field is
1 or 2, the corresponding packet has a payload. Accordingly, a process for extracting
the payload may be performed.

In operation S950, it is determined whether the PID of the packet represents PES or
PSI. If it is determined that the PID of the packet represents PES, operation S960 may
be performed. If it is determined that the PID of the packet represents PSI, operation
S970 may be performed.

In operation S960, it is determined whether the value of a
payload_unit_start_indicator field is 1. A value of the corresponding field being set to
I may indicate that a new PES packet exists. If it is determined that the
payload_unit_start_indicator field is 1, operation S962 may be performed. In operation
5962, the new PES packet may be restored using data included in the payload. On the
other hand, if it is determined that the value of the payload_unit_start_indicator field is
0, operation S964 may be performed. In operation S964, a previous PES packet may be
continuously restored using the data included in the payload.

In operation S970, it is determined whether a payload_unit_start_indicator field is 1.
If it is determined that the payload_unit_start_indicator field is 1, operation S972 may
be performed. In operation S972, a location where a new PSI starts in the payload may
be verified through a pointer_field field. In operation S974, a previous PSI may be
restored using data before the location where the new PSI starts, and a new PSI may be
restored using data after the location where the new PSI starts. If it is determined that
the value of the payload_unit_start_indicator field is not 1, operation S978 may be
performed. In operation S978, the previous PSI may be continuously restored using the
data included in the payload.

FIG. 10 is a flowchart illustrating a stream generation method according to an
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exemplary embodiment; and

Referring to FIG. 10, in operation S1010, an elementary stream including 3D image
data and 3D detail information used to reproduce the 3D image data providing a 3D
image may be generated.

In operation S1020, at least one section including 3D summary information rep-
resenting that a transport stream to be generated through the elementary stream
provides the 3D image may be generated.

In operation S1030, the transport stream with respect to the elementary stream and
the at least one section may be generated.

FIG. 11 is a flowchart illustrating a stream processing method according to an
exemplary embodiment.

Referring to FIG. 11, in operation S1110, at least one section including summary in-
formation on 3D image data may be restored from a first transport stream. The
summary information may include whether a second transport stream including the 3D
image data exists, and identification information on the second transport stream.

In operation S1120, at least one elementary stream including the 3D image data may
be restored from the second transport stream base on the summary information.

In operation S1130, 3D detail information used to reproduce the 3D image may be
acquired from a certain region of the at least one elementary stream. The 3D detail in-
formation may include at least one of mode information representing a structure of the
3D image data, merged information in which a plurality of image data is merged, and
sampling mode information used in generating the merged image.

In operation S1140, the elementary stream may be decoded based on the 3D detail
information.

While not restricted thereto, one or more of the above-described exemplary em-
bodiments may be implemented in a program that is executable in a computer, and
may be implemented in a general-purpose digital computer that operates the program.

The computer-readable recording media may include storage media such as magnetic
storage media (e.g., ROM, floppy disk, hard disk, and the like), optical reading media
(e.g., CDROM, DVD), etc. Furthermore, an exemplary embodiment may be written as
a computer program transmitted over a computer-readable transmission medium, such
as a carrier wave, and received and implemented in general-use or special-purpose
digital computers that execute the programs. Moreover, one or more units of the stream
generation apparatus 100 and the stream processing apparatus 200 can include a
processor or microprocessor executing a computer program stored in a computer-
readable medium.

While exemplary embodiments have been particularly shown and described above, it

will be understood by those of ordinary skill in the art that various changes in form and
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details may be made therein without departing from the spirit and scope of the present

inventive concept as defined by the following claims.
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Claims

A method of generating a stream, the method comprising:

generating an elementary stream comprising three-dimensional (3D)
image data providing a 3D image, and 3D detail information for re-
producing the 3D image data;

generating a section comprising 3D summary information representing
that a transport stream to be generated from the elementary stream
provides the 3D image; and

generating the transport stream with respect to the section and the el-
ementary stream.

The method of claim 1, wherein the 3D detail information is comprised
in a field of at least one of a sequence layer, a group of pictures (GOP)
layer, and a picture layer in the elementary stream.

The method of claim 1, wherein the 3D detail information comprises at
least one of 3D mode information representing a configuration of the
3D image data and viewpoint information representing a viewpoint of
the 3D image data.

The method of claim 3, wherein the 3D detail information further
comprises output order information representing an output order
between additional viewpoint image data and reference viewpoint
image data providing the 3D image.

The method of claim 3, wherein the 3D detail information further
comprises at least one of sampling information and synthesis mode in-
formation between additional viewpoint image data and reference
viewpoint image data providing the 3D image.

The method of claim 3, wherein the 3D detail information further
comprises 3D section information on a section where the 3D image is
provided in an image sequence.

The method of claim 1, wherein the generating the section comprises
inserting the 3D summary information into information on a plurality
of image data of different layers provided through the elementary
stream.

The method of claim 7, wherein the plurality of image data of different
layers are encoded by at least one of a scalability video coding (SVC)
codec and a multi-view video coding (MVC) codec.

The method of claim 7, wherein the 3D summary information

comprises 3D mode information on a configuration of the 3D image
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data.

The method of claim 1, wherein the section further comprises a
program mapping table.

The method of claim 1, wherein the generating the section comprises
inserting the 3D summary information into an unused, reserved field of
descriptor data.

The method of claim 1, wherein the 3D summary information is a
packet identifier (PID) of the transport stream that provides the 3D
image.

An apparatus for processing a stream, the apparatus comprising:

a section restoring unit which restores a section comprising 3D
summary information on 3D image data from a first transport stream;
an elementary stream restoring unit which restores an elementary
stream providing the 3D image data from a second transport stream,
based on the 3D summary information;

a detail information acquisition unit which acquires 3D detail in-
formation for reproducing the 3D image data from a region of the el-
ementary stream providing the 3D image data; and

a decoding unit which decodes the elementary stream based on the 3D
detail information.

The apparatus of claim 13, wherein the 3D detail information is
comprised in a field of at least one of a sequence layer, a group of
pictures (GOP) layer, and a picture layer in the elementary stream.

A computer readable recording medium comprising a program for im-

plementing the method of claim 1.
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Sequence_3d_extension{ ) { No. of bits
extension_start_code_ldentifier (410) 4
3d_mode (420) 4
layer_id (430) 8
if(3d mode=="full") {

full_picture_type (441) 3
picture_mux_enable (442) 1
reserved 4
if(picture_mux_enable) {
picture_mux_factor (443) 3
marker_bit 1
picture_mux_factor (444) 3
marker_bit 1
t

}

if(3d mode=="half') {

half_picture_type (451) 4
LR_flag (452) 1
sampling_order (453) 2
reserved 1

}

if(3d mode=="local') {
local_layer_prediction_horizontal_size (461) 16
local_layer_prediction_vertical_size {462) 16
local_layer_prediction_horizontal_offset (463) | 16
local_layer_prediction_vertical_offset (464) 16
local_layer_prediction_horizontal_size (465) 16
local_layer_prediction_vertical_size (466) 16

}

next_start_code( ) (470)

}
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