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(57) Abrégée/Abstract:

A broadcast receliver and a 3D broadcast data processing method are disclosed. The processing method includes recelving a
broadcast signal including system information (Sl) and video data, parsing Sl of a program, and determining whether the program
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(57) Abrege(suite)/Abstract(continued):

provides a 3D broadcast service on the basis of the S|, extracting, If the program provides a 3D broadcast service, 3D broadcast
data corresponding to the 3D broadcast service, and processing the 3D video data according to the Sl. The broadcast recelver
Includes a receiving unit recelving a broadcast signal including Sl and video data, an Sl processor parsing system information of a
program, and determining whether the program provides a 3D broadcast service on the basis of the Sl, a demultiplexer extracting,
If the program provides a 3D broadcast service, 3D broadcast data corresponding to a 3D broadcast service, and a video
processing unit processing 3D video data according to the SI.
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celving a broadcast signal including system mformation (SI) and video data, parsing SI of a program, and determining whether the

prog

ram provides a 3D broadcast service on the basis of the SI, extracting, if the program provides a 3D broadcast service, 3D

broadcast data corresponding to the 3D broadcast service, and processing the 3D video data according to the SI. The broadcast re-
ceiver includes a receiving unit receiving a broadcast signal including SI and video data, an SI processor parsing system mforma-
tion of a program, and determining whether the program provides a 3D broadcast service on the basis of the SI, a demultiplexer
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Description

Title of Invention: BROADCAST RECEIVER AND 3D VIDEO

DATA PROCESSING METHOD THEREOF
Technical Field

The present invention relates to an apparatus and method for processing a broadcast
signal, and more particularly to a broadcast receiver tor processing video data using
signaling information of a 3D broadcast service when a 3D broadcast system provides

the 3D broadcast service, and a 3D video data processing method thereof.

Background Art

Generally, a three dimensional (3D) 1image (or a stereoscopic 1image) provides a
user's eyes with a stereoscopic effect using the stereoscopic visual principle. A human
being feels both near and far through a binocular parallax caused by a distance between
their eyes spaced apart from each other by about 65mm, such that the 3D 1mage
enables both right and lett eyes to respectively view associated planar images, resulting
in the stereoscopic ettect and the perspective ettect.

The above-mentioned 3D 1mage display method may be classitied into a stereoscopic
scheme, a volumetric scheme, a holographic scheme, etc. In case of using the
stereoscopic scheme, the 3D 1image display method provides a lett view image to be
viewed by the left eye and a right view 1image to be viewed by the right eye, such that
the user's left eye views the left view 1image and the user's right eye views the right
view 1mage through either polarization glasses or a display device, resulting in

recognition ot the 3D 1mage ettect.
Disclosure of Invention
Technical Problem

Accordingly, the present invention 1s directed to a broadcast receiver and a 3D video
data processing method, that substantially obviate one or more problems due to lim-
itations and disadvantages of the related art.

An object of the present invention 1s to provide a broadcast receiver, and a 3D video
data processing method, which transmit and receive 3D video data when a 3D
broadcast system transmits a video stream for stereoscopic display, and process the 3D
video data using the broadcast receiver, and thus providing a user with more etfective

and convenient broadcast environments.

Solution to Problem

The object of the present invention can be achieved by providing a three dimensional
(3D) broadcast data processing method tor use 1n a broadcast receiver, the method

including receiving a broadcast signal including system information and video data,
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parsing system information ot a program, and determining whether the program
provides a 3D broadcast service on the basis of the system information, extracting, if
the program provides a 3D broadcast service, 3D broadcast data corresponding to the
3D broadcast service, and processing the 3D video data according to the system 1n-

formation.
In another aspect of the present invention, provided herein 1s a broadcast receiver

including a receiving unit for receiving a broadcast signal including system 1in-
formation and video data, a system information (SI) processor tor parsing system 1n-
formation of a program, and determining whether the program provides a 3D broadcast
service on the basis of the system information, a demultiplexer tor extracting, if the
program provides a 3D broadcast service, 3D broadcast data corresponding to a 3D
broadcast service, and a video processing unit tor processing 3D video data according

to the system information.

Advantageous Effects of Invention

According to embodiments of the present invention, the broadcast receiver can
process 3D video data such that a 3D effect intended by a 3D broadcast service
provider 1s retlected 1n the 3D broadcast service.

In addition, the embodiments ot the present invention can ettectively provide a 3D
broadcast service simultaneously while minimizing the ettect on a conventional 2D

broadcast service.

Brief Description of Drawings

The accompanying drawings, which are included to provide a turther understanding
of the invention, 1llustrate embodiments of the invention and together with the de-
scription serve to explain the principle of the invention.

In the drawings:

FIG. 1 1s a conceptual diagram 1llustrating a method tor providing a 3D broadcast
service according to a program number allocation according to a first embodiment ot
the present invention.

FIG. 2 1s a conceptual diagram 1llustrating a method for providing a 3D broadcast
service according to a program number allocation according to a second embodiment
of the present invention.

FIG. 3 shows a syntax structure ot a Program Map Table (PMT) including 3D
broadcast information according to one embodiment ot the present invention.

FIG. 4 shows a syntax structure of 3DTV information contained in a PMT according
to one embodiment of the present invention.

FIG. 5 shows a syntax structure of 3DTV Elementary Stream (ES) information

contained 1n a PMT according to a first embodiment of the present invention.
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FIG. 6 1s a block diagram 1llustrating one example of a broadcast receiver for

processing a broadcast signal according to a first embodiment ot the present invention.
FIG. 7 1s a block diagram 1llustrating another example of a broadcast receiver tor

processing a broadcast signal according to a first embodiment ot the present invention.

FIG. 8 shows a syntax structure of a PMT including 3D broadcast information
according to one embodiment of the present invention.

FIG. 9 shows a syntax structure of 3DTV information contained in a PMT according
to one embodiment of the present invention.

FIG. 10 shows a syntax structure of 3D tormat information contained in a PMT
according to one embodiment of the present invention.

FIG. 11 1s a block diagram illustrating a broadcast receiver for processing a broadcast
signal according to a second embodiment of the present invention.

FIG. 12 1s a structural diagram 1llustrating a broadcast receiver that converts a mul-
tiplexing tormat of a received 1image into another format using 3D image format 1n-
formation and outputs the converted result according to one embodiment of the present
invention.

FIG. 13 1s a conceptual diagram 1llustrating a video data processing method of a
broadcast receiver that converts a multiplexing tormat ot a received image using 3DTV
format information and outputs the converted result according to one embodiment of
the present invention.

FIG. 14 1s a tlowchart 1llustrating a broadcast data processing method of a 3D
broadcast receiver according to one embodiment of the present invention.

FIG. 15 1s a conceptual diagram illustrating a method for providing a 3D broadcast
service employing one program number according to a third embodiment of the present
invention.

FIG. 16 shows a syntax structure of a Program Map Table (PMT) including 3D
broadcast information according to one embodiment ot the present invention.

FIG. 17 shows a syntax structure of 3DTV Elementary Stream (ES) information
contained 1n a PMT according to one embodiment of the present invention.

FIG. 18 shows a syntax structure of a PMT that pertorms signaling a plurality ot
video elements according to one embodiment ot the present invention.

FIG. 19 shows a syntax structure of 3DTV Elementary Stream (ES) information
according to one embodiment ot the present invention.

FIG. 20 1s a tlowchart 1llustrating a method for processing 3D broadcast data of a 3D

broadcast receiver according to one embodiment of the present invention.

Best Mode for Carrying out the Invention

Reterence will now be made in detail to the preterred embodiments of the present

CA 02777038 2012-04-05
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invention, examples of which are illustrated in the accompanying drawings. The
detailed description, which will be given below with reterence to the accompanying
drawings, 1s intended to explain exemplary embodiments of the present invention,
rather than to show the only embodiments that can be implemented according to the
present invention.

Prior to describing the present invention, it should be noted that most terms disclosed
in the present invention are defined 1n consideration of functions ot the present
invention and correspond to general terms well known 1n the art, and can be ditferently
determined according to intention of those skilled 1n the art, usual practices, or 1in-
troduction of new technologies. In some cases, a few terms have been selected by the
applicant as necessary and will hereinatter be disclosed 1n the tollowing description of
the present invention. Theretore, it 1s preterable that the terms defined by the applicant
be understood on the basis ot their meanings in the present invention.

The 3D 1mage display method includes a stereoscopic 1imaging scheme in which two
viewpoints are considered and a multi-view 1maging scheme in which three or more
viewpoints are considered. In contrast, a single view 1mage scheme shown 1n the
related art may also be referred to as a monoscopic 1image scheme.

The stereoscopic imaging scheme 1s designed to use one pair of right and letft view
images acquired when a left-side camera and a right-side camera spaced apart from
each other by a predetermined distance capture the same target object. The multi-view
imaging scheme uses three or more 1images captured by three or more cameras spaced
apart by a predetermined distance or angle. Although the following description
discloses embodiments of the present invention using the stereoscopic imaging scheme
as an example, the inventive concept of the present invention may also be applied to
the multi-view 1imaging scheme. For convenience of description and better under-
standing ot the present invention, the term ‘stereoscopic’ may also be reterred to as
‘stereo’ as necessary.

A stereoscopic image or multi-view 1mage may be compressed and coded according
to a variety of methods including a Moving Picture Experts Group (MPEG) scheme,
and transmitted to a destination.

For example, a stereoscopic 1mage or a multi-view 1image may be compressed and
coded according to the H.264 / Advanced Video Coding (AVC) scheme, and
transmitted. In this case, the reception system may decode a received image in reverse
order of the H.264/AVC coding scheme, such that it 1s able to obtain the 3D image.

In addition, one of a left view 1image and a right view 1mage of a stereoscopic image
or one of multiple-view 1mages may be assigned to an image of a base layer, and the
remaining one may be assigned to an image ot an extended layer. The base layer image

may be encoded using the same method as the monoscopic imaging method. In as-

CA 02777038 2012-04-05



WO 2011/046338 PCT/KR2010/006952

[39]

[40]

[41]

[42]

[43]

sociation with the extended layer image, only information ot the relationship between
the base layer image and the extended layer image may be encoded and transmitted. As
an exemplary compression coding scheme for the base layer image, a JPEG, an
MPEG-2, an MPEG-4, or a H.264/AVC scheme may be used. For convenience of de-
scription, the H.264/AVC scheme may be exemplarily used 1in one embodiment of the
present invention. In one embodiment of the present invention, the compression coding
scheme for an 1image of an upper or higher layer may be set to the H.264 / Multi-view
Video Coding (MVC) scheme.

A conventional terrestrial DTV transmission/reception standard is based on 2D video
content. Theretore, in order to provide 3D TV broadcast content, a transmission/
reception standard for 3D video content must be additionally defined. The broadcast
receiver receives a broadcast signal according to the added transmission/reception
standard, and properly processes the received broadcast signal, such that it can support
the 3D broadcast service. In addition, when a 3D broadcast service 1s provided, the
broadcast receiver receives a 2D broadcast service and a 2D broadcast service, such
that 1t has to consider backward compatibility with a legacy device.

A conventional DTV transmission/reception standard according to embodiments of
the present invention will hereinafter be described using an Advanced Television
Systems Committee (ATSC) standard as an example.

The ATSC system includes specific information for processing broadcast content in
system information, and transmits the resultant system information including the
specific information. For example, the system information may be called service in-
formation. The system information includes channel information, program 1in-
formation, event information and the like. The ATSC standard includes the afore-
mentioned system information in a Program Specific Information / Program and
System Intormation Protocol (PSI/PSIP), and can transmit and receive the resultant
PSI/PSIP including the system information. However, the scope and spirit of the
present invention are not limited to the above-mentioned examples. If it 1s assumed
that there 1s a protocol capable of transmitting the system information in a table format,
the scope and spirit of the present invention can also be applied to other examples 1irre-
spective of titles of the system information.

The PSI 1s disclosed only tor illustrative purposes and better understanding of the
present invention. The PSI may include a Program Association Table (PAT), a
Program Map Table (PMT), and the like

The PAT corresponds to specific information which is transmitted by a packet having
a PID of ‘0’. The PMT transmits a program identification number, packet identifier
(PID) information of a transport stream packet in which individual bit streams ot video

and audio data constituting a program are transmitted, and PID information in which a
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PCT 1s transmitted. In addition, in the case where the PMT acquired tfrom the PAT is
parsed, information regarding correlation among constituent elements of a program can
be acquired.

The PSIP may include, for example, a Virtual Channel Table (VCT), a System Time
Table (STT), a Rating Region Table (RRT), an Extended Text Table (ETT), a Direct
Channel Change Table (DCCT), a Direct Channel Change Selection Code Table
(DCCSCT), an Event Information Table (EIT), a Master Guide Table (MGT), and the
like.

The VCT transmits information about a virtual channel, for example, channel in-
formation tor selecting a channel and information about a packet identitier (PID) tor
recerving audio- and/or video- data. That 1s, when the VCT 1s parsed, a channel name,
a channel number, and the PID of the audio and video data of a broadcast program
carried 1in the channel can be known. The STT transmits current date and time 1n-
formation, and the RRT transmits information about a region and a deliberative council
for a program rating level. The ETT transmits an additional description about a channel
and a broadcast program, and the EIT transmits information about an event ot a virtual
channel. The DCCT/DCCSCT transmits information about an automatic channel
change, and the MGT transmits version- and PID- information of individual tables
contained in the PSIP.

Video and audio elements contained 1n the broadcast signal and transmitted to a des-
tination may be identified by a stream ID, an elementary stream (ES) ID, or the like.
The above-mentioned identitication scheme may be changed according to a
transmission/reception protocol of a broadcast signal and a system standard such as the
ATSC system.

Specitic information indicating the inclusion or non-inclusion of a TVCT according
to the system standard may not be mandatory. In contrast, the PMT may be
mandatorily transmitted when a broadcast stream uses the MPEG2 codec scheme. In
addition, 1n the case of using the reception system, a TVCT may not be included in the
broadcast signal. If a reception interval of the TVCT 1s longer than a reception interval
of the PMT, the reception system may identity video and audio elements trom each
other using the PMT. However, 1n this case, a conventional PMT does not have
specific information indicating the inclusion or non-inclusion of the 3D broadcast
service. Theretore, a signal method for signaling 3D broadcast service information
using the PMT will hereinatter be described 1n detail.

Under the condition that a 2D broadcast service and a 3D broadcast service are si-
multaneously provided, it the broadcast reception system desires to maintain backward
compatibility with the 2D broadcast service and at the same time to provide a 3D

broadcast service, the broadcast reception system 1s able to map a program number to
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each broadcast service. In particular, if the 3D broadcast service provides a
stereoscopic 1mage, the broadcast system may use a variety of program number
mapping schemes according to a method for constructing and transmitting a
stereoscopic 1image. 2D-scheme content corresponding to content via which the 3D
broadcast service 1s provided may be provided. In this case, a program number 1s
allocated to each ot 2D content and 3D content corresponding to the same content,
such that video and audio elements can be 1dentified from each other.

[49] FIG. 1 1s a conceptual diagram illustrating a method for providing a 3D broadcast
service according to a program number allocation according to a first embodiment ot
the present invention.

[50] Referring to FIG. 1, 2D video content 1s mapped to a program A 1010, and 3D video
content 1s mapped to a program B 1020. The program A 1010 includes a video element
1030 tor providing 2D video content. The program B 1020 includes a base-view video
element 1030 and an extended-view video element 1040 so as to provide 3D video
content.

[51] A legacy broadcast receiver identities the program A, and can process video data cor-
responding to the video element 1030. In the case of the program B, all elements
contained 1n the program B may not be 1dentified by the legacy broadcast receiver, or
an ID or type to be 1gnored 1s allocated to each element, so that the legacy broadcast
receiver can process only the program A.

[52] The 3D broad receiver can i1dentity not only elements corresponding to the program
A but also elements corresponding to the program B. Accordingly, the 3D broadcast
receiver may process both the 2D content (Program A) and the 3D content (Program
B), and provide the processed 2D and 3D contents.

53] In FIG. 1, audio element 1s not shown. Needless to say, the audio element can be
equally provided to the 2D content and the 3D content, such that 1t may be contained in
the program A. As shown in FIG. 1, 1t 1s not necessary tor the audio element to be
allocated a program number according to the provision of 3D broadcast service.
However, 1n order to prevent the faulty operation of the legacy broadcast receiver, the
audio element 1s contained in each element of the program B corresponding to the 3D
broadcast service, such that the audio element may be discarded or bypassed.

[54] FIG. 2 1s a conceptual diagram 1llustrating a method tor providing a 3D broadcast
service according to a program number allocation according to a second embodiment
of the present invention.

[53] In FIG. 2, 2D video content 1s mapped to the program A 2010, and 3D video content
1s mapped to the program B 2020. The program A 1010 includes video elements 2030
and audio elements 2050 to provide 2D video content. The program B 2020 includes a

video element 2040 and an audio element 2060 to provide 3D video content.
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In FIG. 2, the video element 2040 of the 3D video content 2020 includes all video
elements required tor providing 3D content in a different way from FIG. 1. In other
words, the video element 2040 acting as a single video element 1s classified into a left
view 1mage and a right view image that are required for providing a stereoscopic
image. Each of the left view image and the right view 1mage has a half resolution, such
that the left view 1image and the right view image are multiplexed into one trame, and
the multiplexed result 1s transmitted to a destination.

The legacy broadcast receiver 1dentifies the program A, and processes data corre-
sponding to the video element 2030 and data corresponding to the audio element 2050.
In the case of the program B, all elements contained in the program B may not be
identified in the legacy broadcast receiver, or an ID or type to be 1gnored 1s allocated to
the legacy broadcast receiver, such that the legacy broadcast receiver can process only
the program A.

The 3D broadcast receiver can identify not only elements corresponding to the
program A but also elements corresponding to the program B. In the case of providing
2D content, the 3D broadcast receiver processes elements corresponding to the
program A 2010 and provides the processed result. In the case of providing 3D
content, the 3D broadcast receiver processes elements corresponding to the program B
2020 and provides the processed result.

A method tfor constructing the PMT, a broadcast receiver, and operations of the
broadcast receiver according to first and second embodiments ot the present invention
will hereinatter be described in detail.

First, a PMT structure, a broadcast receiver structure, and operations of the broadcast
receiver according to the first embodiment of the present invention will hereinafter be
described 1n detail.

FIG. 3 shows a syntax structure of a Program Map Table (PMT) including 3D
broadcast information according to one embodiment ot the present invention.

In FIG. 3, the PMT includes 3DTV information, a stream type, and 3DTV ES 1n-
formation, that are used as 3D broadcast information, as a descriptor or a field type.
Detailed description of ftields contained in the PMT 1s as follows.

A ‘table_id’ field 1s an 8-bit tield which shall always be set to ‘0x02’ 1n a
“T'S_program_map_section’ tield.

A ‘section_syntax_indicator’ field i1s a 1-bit field which shall be set to “1°.

A ‘section_length’ field 1s a 12-bit field in which first two bits shall be set to ‘00’
and specifies the number of bytes of the section starting immediately the
‘section_length’ field, and including the CRC.

A ‘program_number’ field 1s a 16-bit tield, which specities the program to which the

‘program_map_PID’ field 1s applicable.
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[67]

[63]

[69]
[70]

[71]

[72]

[73]

[74]

[75]

[76]

| 77]

A ‘version_number’ field 1s a 5-bit field, which indicates the version number of the
“I'S_program_map_section’ tield.

A ‘current next indicator’ field 1s a 1-bit field. When a bit of the
‘current_next indicator’ field 1s set to ‘1°, this means that the transmitted
“T'S_program_map_section’ field 1s currently applicable. When a bit of the
‘current_next indicator’ field 1s set to ‘0’, this means that the transmitted
“I'S_program_map_section’ field 1s not yet applicable and shall be the next
“I'S_program_map_section’ tield to become valid.

A ‘section number’ field includes a value of an -bit field which shall be ‘0Ox00’.

A ‘last section number’ field includes a value of an &-bit field which shall be
“0x00°.

A ‘PCR_PID’ tield 1s a 13-bit tield indicating the PID of the Transport Stream (TS)
packets which shall contain the PCR tields valid for the program specified by a
‘program_number’ tield. In the case where no PCR 1s associated with a program
definition for private streams, then this tield shall take the value of ‘Ox1FFF’.

A ‘program_info_length’ field 1s a 12-bit field, the first two bits of which shall be
‘00°. The ‘program_info_length’ field specifies the number of bytes of descriptors 1m-
mediately tollowing the ‘program_info_length’ field.

3DTV information (or 3DTV_descriptor) 1s contained in the descriptor tield 3010,
and the 3DTV intformation will hereinafter be described in detail.

A ‘stream_type’ field i1s an 8-bit tield specitying the type of elementary stream or
payload carried within packets with the PID whose value 1s specitied by the
‘elementary_PID’ field. A ‘stream_type’ field may indicate a coding type of a corre-
sponding video stream. As an exemplary coding type, a JPEG, an MPEG-2, an MPEG-
4, an H.264/AVC, or an H.264/AVC scheme may be used. In addition, the stream_type
field 3020 may have a specific field value that is interpreted as private data in the 2D
broadcast recerver. For example, in regard to a video stream or an audio stream
contained 1n a 3D corresponding program, a field value of a stream_type field 3020 is
set to 0Ox06, such that the legacy 2D broadcast receiver may discard or bypass corre-
sponding streams.

An ‘elementary_PID’ field 1s a 13-bit field specitying a PID of the Transport Stream
(TS) packets which carry the associated elementary stream or payload. This PID may
be used as a PID of primary video data or secondary video data.

An ‘ES_info_length’ field 1s a 12-bit field, the first two bits of which shall be ‘00’.
The ‘ES_into_length’ tield may specity the number of bytes of descriptors of the as-
sociated elementary stream immediately tollowing the ‘ES_info_length’ field.

3DTV ES intormation (or 3DTV_ES_descriptor) may be contained 1n the descriptor
field 3030, and the 3DTV ES information will hereinafter be described in detail.
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| 78] A ‘CRC_32’ field 1s a 32-bit field which contains a CRC value that gives a zero
output of registers in the decoder defined in Annex B after processing the entire

Transport Stream program map section.

| 79] FIG. 4 shows a syntax structure of 3DTV information contained in a PMT according
to one embodiment of the present invention.

[80] Detailed description of tields shown 1n FIG. 4 1s as follows, and the fields shown in
FIG. 4 may be contained in the descriptor 3010 of FIG. 3.

[81] A ‘corresponding_2D_program_number’ field may indicate a program number corre-

sponding to 2D content of a 3D program. If a user who views a program in a 3D mode
changes a current viewing mode indicating the 3D mode to the 2D mode, a program
number shown in the ‘corresponding_2D_program_number’ field is used. For
example, 1f there 1s no 2D program, the ‘corresponding_2D_program_number' tield
may be set to 0x0000.

[82] A ‘number_of_total_views’ tield may indicate the number of viewpoints of an image
that 1s contained 1n corresponding 3D content and provided.

[83] FIG. 5 shows a syntax structure of 3DTV Elementary Stream (ES) information
contained 1n a PMT according to a first embodiment of the present invention.

|84 ] Description of fields contained in the 3DTV ES information is as tollows, and tields
shown 1n FIG. 5 may be contained in the descriptor 3030 of FIG. 3.

[835] A 3D_ES_stream_type tield may indicate category- and codec- information of the
video ES contained 1n a corresponding 3D video service. For example, a specific value
defined 1n Table2-34 of ISO/IEC 13818-1 (MPEG-2 Systems) may be used.

[86] ‘3D_ES_stream_type == video’ means that a 3D_ES_stream_type value contained in
the 3DTV_ES_descriptor corresponds to a video ES, such as 0x02 (MPEG-2 video),
0x1B (AVC/H.264), or 0x20 (MVC). In other words, the base_video_flag field or the
lett_right_flag field may be absent or discarded when a corresponding ES 1s an audio
ES.

|87] The base_video_tlag field indicates whether or not a corresponding video element 1s
a base video (1.e., a base-view video). If a user who views a 3D program using the 3D
broadcast receiver changes a current 3D mode to a 2D mode, the broadcast system
according to the present invention can switch a current program to another program
using the ‘corresponding_2D_program_number’ field. Alternatively, the broadcast
system may process only the video ES having the base_video_tlag field of *1°, and
then display the processed result. The number of streams, each of which has the
‘base_video_tlag’ field of “1°, from among several video ESs constructing the 3D
program needs to be set to 1. In other words, only one stream from among several
video ESs contained 1n the same program number may be set to a base video element.

| 38] A ‘left_right_tlag’ field indicates whether or not a corresponding video element 1s a
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[89]

[90]
[91]

[92]
[93]

[94]

left image or a right image. For example, if it 1s determined that the corresponding
video element 1s the left image, the ‘left_right flag’ tfield may be set to 0. In contrast, 1f
the corresponding video element is the right image, the ‘left_right_flag’ tield may be
set to 1. For convenience of description and better understanding ot the present
invention, the embodiment of the present invention discloses a 3D broadcast service
based on a stereoscopic image format as an example. However, if required, a multi-
view stream having several viewpoints may be extended to indicate camera location 1n-
formation and viewpoint information of each stream in a two-dimensional camera ar-
rangement using “horizontal_position_id" or ‘vertical_position_id" information using
the ‘left_right_flag’ field.

It a broadcast receiver receives the PMT shown in the first embodiment, operations
of the broadcast receiver can be carried out as tollows.

(1) Operations of 2D Broadcast Receiver

The 2D broadcast receiver extracts a PMT from SI information contained 1n a
broadcast signal, and parses the extracted PMT. In this case, the stream_type 1n-
formation contained in the PMT 1s checked. It the stream_type information 1s set to
0x06, the broadcast receiver determines a corresponding stream to be private data, the
corresponding stream 1s considered to be a service incapable of being processed 1n the
2D broadcast receiver, so that the corresponding program 1s 1gnored or discarded. All
ESs constructing the 3D program are interpreted as private data, such that the 2D
broadcast recerver 1gnores a corresponding program and prevents the occurrence ot
programs (e.g., an 1mage 1n which a left view image and a right view 1image are mixed
1s output, or only audio streams are output on the condition that video data 1s 1ignored
or discarded) caused by faulty operations generated when elements of the 3D program
are processed.

(2) Operations of 3D broadcast receiver - Viewing ot 3D broadcast service

The 3D broadcast receiver extracts a PMT from SI information contained in a
broadcast signal, and parses the extracted PMT. The 3D broadcast receiver checks the
stream_type information ot each ES constructing the program. It the stream_type 1n-
formation 1s set to 0x06 and 3DTV information is present in the PMT, or if 3DTV ES
information 1s present in each ES loop, 1t 1s determined that the corresponding program
corresponds to a 3DTV service. In this case, the stream_type field of each ES con-
structing the 3D program should be set to 0x06. This stream_type field ot Ox06 1s
applied not only to a video ES and an audio ES, but also to a data broadcast stream as-
soclated with a corresponding program.

Information of a actual codec or stream type in relation to an ES constructing the cor-
responding program may be acquired using information ot the 3D_ES_stream_type

field contained in the 3DTV ES intformation. The broadcast receiver acquires a video

CA 02777038 2012-04-05



12

WO 2011/046338 PCT/KR2010/006952

PID value, and acquires left/right viewpoint information corresponding to the acquired
video PID value through the ‘left_right_tflag’ field.

[95] The broadcast receiver combines two decoded video element streams using the
output formatter, and outputs the combined result. A procedure tor combining two
decoded video element streams 1s as tollows. The broadcast receiver receives lett/right
viewpoint video frames, converts the received left/right view video frames according
to the display format. During the combining procedure, a variety of tasks, such as
resizing and frame rate conversion, may be pertormed on video data of the completely-

decoded lett/right frames.

[96] (3) Operations of 3D broadcast receiver - Conversion to 2D mode
[O7] 1) In the case that 3DTV information 1s present in PMT :
98] The broadcast receiver reads a ‘corresponding_2D_program_number’ tield tfrom

3DTYV information, and recognizes a 2D program described in the
‘corresponding_2D_program_number’ field. Thereafter, the broadcast receiver extracts
a PMT associated with a program number described in the
‘corresponding_2D_program_number’ field, and parses the extracted PMT, such that it
acquires information of video and audio elements of a corresponding program. The
broadcast receiver interworks with a VCT or the like during a process tor acquiring
channel information, such that it can further acquire logical channel information.

[99] The broadcast receiver pertorms program switching (or channel switching), decodes
video and audio elements of a 2D program corresponding to the converted program,
and outputs the decoded result.

[ 100] 2) In case that no 3DTV information is present in PMT :

[101] It there 1s no 3DTYV information, the broadcast receiver 1s unable to immediately
acquire a program number of a 2D program corresponding to a 3D program. However,
the broadcast receiver provides a base-view video stream from among 3D video
streams being currently provided, such that it can provide a 2D 1mage.

[102] Theretore, the broadcast receiver acquires a PID of a stream having a
‘base_video_flag’ field of “1° tfrom among video elements configuring the 3D program.
In addition, the broadcast receiver decodes only video elements corresponding to the
acquired PID, and outputs a 2D program image. In this case, the broadcast receiver
stops decoding the remaining video ESs.

[103] FIG. 6 1s a block diagram 1llustrating one example of a broadcast receiver for
processing a broadcast signal according to a first embodiment ot the present invention.

1104 ] Referring to FIG. 6, the broadcast receiver includes a recerving unit 6010, a demul-
tiplexer (TP Demux) 6020 tor extracting a Transport Packet (TP) or Elementary
Stream (ES) from the broadcast signal and outputting the extracted TP or ES, a system

information (SI) processor 6030 tor parsing system information, and a video
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[ 1035]

[ 106]

[107]

| 108]

processing unit 6040 for processing a video element. The receiving unit 6010 may
further include a Tuner & Demodulator 6050 and a Vestigial Side Band (VSB) decoder
6060 according to embodiment categories. The video processing unit 6040 may further
include a video decoder 6070 for decoding video data, an output synchronizer 6080 for
synchronizing frames of video data, and an output tormatter 6090 tor formatting an
output image. The video decoder 6070 may further include a first video decoder
(Video decoder 1) 6100 and a second video decoder (Video decoder 2) 6110. In
addition, although not shown in FIG. 6, the broadcast receiver may further include a
controller for controlling the above-mentioned components as necessary. The
controller may turther perform program switching or channel switching as necessary.

In accordance with the first embodiment of the present invention, an 1image tor a 2D
broadcast service and an additional 1mage for a 3D broadcast service may be received
as an additional ES. Individual images based on a stereoscopic 1image format may
correspond to a left view image and a right view 1mage, respectively.

It there are two decoders (1.e., the first video decoder 6100 and the second video
decoder 6110), each of which receives two video ESs as streams having different
Packet Identifier (PIDs) and independently decodes each ES, a left view 1mage and a
right view 1mage should be synchronized in units ot a frame. In this case, it the output
synchronizer 6030 pertorms the above-mentioned role, synchronizes a left view 1mage
and a right view 1mage, and outputs the synchronized left view and right view images,
the output formatter 6090 pertforms conversion of two images (1.e., left view and right
view 1mages) according to a display format, such that it can output the final 3D
stereoscopic display signal.

FIG. 7 1s a block diagram 1llustrating another example of a broadcast receiver tor
processing a broadcast signal according to a first embodiment of the present invention.
Referring to FIG. 7, the broadcast receiver includes a receiving unit 7010, a demul-

tiplexer (TP Demux) 7020 tor extracting a Transport Packet (TP) or Elementary
Stream (ES) trom the broadcast signal and outputting the extracted TP or ES, a system
information (SI) processor 7030 for parsing system information, and a video
processing unit 7040 for processing a video element. The receiving unit 7010 may
further include a Tuner & Demodulator 7050 and a Vestigial Side Band (VSB) decoder
7060 according to embodiment categories. The video processing unit 7040 may further
include an input synchronizer 7070 tor synchronizing trames ot video data, a video
decoder 7080 for decoding video data, and an output formatter 7090 for formatting an
output image. In addition, although not shown 1n FIG. 7, the broadcast receiver may
further include a controller tor controlling the above-mentioned components as
necessary. The controller may further pertorm program switching or channel switching

dS Necessdry.
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| 109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

In FIG. 7, two video ESs are received as streams having difterent PIDs, and a single
decoder may simultaneously decode the two video ESs. In this case, video ESs
received 1n two paths are synchronized in units ot a tframe, such that the synchronized
video ESs needs to be input to the video decoder. The input synchronizer 7070
performs the corresponding role. The output tormatter 7090 performs 1mage
processing of the decoded left view 1image and the decoded right view 1image according
to the display format, such that it can output a 3D stereoscopic display signal.

Hereinatter, a PM'T structure, a broadcast receiver structure, and operations of the
broadcast receiver according to the second embodiment ot the present invention will be
described in detail.

FIG. 8 shows a syntax structure of a PMT including 3D broadcast information
according to one embodiment of the present invention.

Referring to FIG. &, the PMT includes 3DTV information, a stream type, 3DTV ES
information and the like, that are used as 3D broadcast information, as a descriptor or a
field type. The PMT syntax structure of FIG. 8 1s similar to the PMT syntax structure
of FIG. 3, and as such a detailed description thereof will herein be omitted. Detailed
description of fields contained in the PMT of FIG. 8 1s as follows.

The *descriptor’ field 8010 includes 3DTV information (or 3DTV_descriptor), and a
detailed description of the 3DTV information will hereinafter be described in detail.

A ‘stream_type’ t1eld(8020) 1s an 8-bit field specitying the type of elementary stream
or payload carried within packets with the PID whose value 1s specitied by the
‘elementary_PID’ field. In addition, the ‘stream_type’ tield may indicate a coding type
of a corresponding video element. As an exemplary coding type, a JPEG, an MPEG-2,
an MPEG-4, an H.264/AVC, an H.264/SVC or H.264/MVC scheme may be used. In
addition, the stream_type tield 8020 may have a specific field value that is interpreted
as private data in the 2D broadcast receiver. For example, in regard to a video stream
or an audio stream contained 1n a 3D corresponding program, a field value of a
stream_type field 8020 1s set to 0x06, such that the legacy 2D broadcast receiver may
discard or bypass corresponding streams.

The descriptor field 8030 includes 3DTV format information (or
3DTV_format_descriptor), and the 3DTV format information will hereinatter be
described 1n detail.

FIG. 9 shows a syntax structure of 3DTV information contained in a PMT according
to one embodiment of the present invention.

Detailed descriptions of the tields shown 1n FIG. 9 are equal to those of 3DTV 1n-
formation tields. In accordance with the second embodiment ot the present invention,
the stereoscopic image tormat has been disclosed as an example, such that the

number_of_total_views field may be omitted. However, the above-mentioned example

CA 02777038 2012-04-05



15

WO 2011/046338 PCT/KR2010/006952

[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

1s disclosed tor only illustrative purposes. In the case of transmitting a multi-view
image, the syntax structure of FIG. 9 may include the number_of_total_views field. In
this case, the number_of_total_views field has already been disclosed in FIG. 4.

FIG. 10 shows a syntax structure of 3D format information contained in a PMT
according to one embodiment ot the present invention.

Detailed descriptions of the tields contained in the 3D format information ot F1G. 10
are as follows.

The 3D_ES_stream_type field indicates category information of a video ES and
codec information. For example, the 3D_ES_stream_type field may use values defined
in Table 2-34 of ISO/IEC 13818 1 (MPEG-2 Systems).

Fields to be described in the following may be omitted or discarded when the
3D_ES_stream_type field of the 3D_tormat_descriptor field corresponds to an audio
stream (that 1s, the above tields are present only 1n the video ES).

The composition_type tield indicates how the left/right images of the stereo-
multiplexed video data are multiplexed. In other words, the broadcast receiver parses a
value of the composition_type tield, and the composition_type tield determines which
format among several formats (i.e., a side-by-side format, a top-bottom format, an 1n-
terlaced format, a frame sequential format, a checkerboard format, an anaglyph format,
a full left/right format, a tull left/halt right format, and a 2D video/depth tormat) was
used for reception of the corresponding 3D 1mage.

When a stereoscopic image 1s contigured (or multiplexed), the LR _first_flag field
indicates whether the upper lettmost pixel of the frame belongs to a left image or a
right image. For example, 1t the LR_first_flag field has a value ot zero, this means that
a pixel belonging to the left image 1s located prior to the right image.

The spatial_ftlipping_tlag field indicates whether at least one of the right and left
images 1s scanned and coded 1n an inverse direction.

The image0_thipped._tflag field ot 1 indicates which one of images 1s tlipped or
mirror-inverted. It an image (image0) 1s tlipped, the imageO_flipped._tlag field is
denoted by ‘1°. If another 1mage (1magel) 1s thipped, the imageO_tlipped._flag tield 1s
denoted by ‘0°. For example, the image( includes the upper lettmost pixel of one trame
composed of lett and right images, and the 1imagel 1s a different image. In other words,
the 1mage( or the 1magel may be mapped to a left image or a right image according to
information of the LR_first_flag field. It the LR_first_flag field is set to “0°, this means
a left image. If the LR_first_tlag field 1s set to “1°, this means a right image.

The quincunx_filtering_flag field may indicate whether the sampling was performed
using the quincunx filter when a lett image or a right image 1s sampled at a halt
resolution. For example, if the quincunx filtering was pertormed, the

quincunx_filtering_flag field may be denoted by “1°. Otherwise, the
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[127]

[ 128]
[129]

[ 130]
[131]

[132]

[ 133]

quincunx_filtering_flag field may be denoted by 0. If the quincunx_filtering_flag
field 1s set to 1, the reception system may perform inverse processing of the quincunx
filtering of the corresponding image.

When receiving the PMT according to the second embodiment, operations of the
broadcast receiver may be operated as follows.

(1) Operations of 2D broadcast receiver

The 2D broadcast receiver extracts a PMT from SI information contained in a
broadcast signal, and parses the extracted PMT. In this case, the stream_type 1in-
formation contained in the PMT 1s checked. It the stream_type information 1s set to
0x06, the broadcast receiver determines a corresponding stream to be private data, the
corresponding stream 1s considered to be a service incapable of being processed in the
2D broadcast receiver, so that the corresponding program 1s 1ignored or discarded. All
ESs constructing the 3D program are interpreted as private data, such that the 2D
broadcast receiver ignores a corresponding program and prevents the occurrence of
programs (e.g., an 1mage 1n which a left view image and a right view 1image are mixed
1s output, or only audio streams are output on the condition that video data 1s 1gnored
or discarded) caused by faulty operations generated when elements ot the 3D program
are processed.

(2) Operations of 3D broadcast receiver - Viewing ot 3D broadcast service

The 3D broadcast receiver extracts a PMT from SI information contained 1n a
broadcast signal, and parses the extracted PMT. The 3D broadcast receiver checks the
stream_type information ot each ES constructing the program. If the stream_type 1n-
formation 1s set to 0x06 and 3DTV information is present in the PMT, or if 3DTV ES
information 1s present in each ES loop, 1t 1s determined that the corresponding program
corresponds to a 3DTYV service. In this case, the stream_type tield of each ES con-
structing the 3D program should be set to 0x06. This stream_type tfield of 0x06 1s
applied not only to a video ES and an audio ES, but also to a data broadcast stream as-
sociated with a corresponding program.

Information of a real codec or stream type in relation to an ES constructing the corre-
sponding program may be acquired using information ot the 3D_ES_stream_type field
contained 1n the 3DTV ES information. The broadcast receiver acquires a video P1D
value, and acquires 3D format category information of a corresponding video element
and left/right arrangement information.

The broadcast receiver processes decoded stereo-multiplexed video elements using
the output tormatter, and outputs the processed video elements. The output formatter
may perform additional resizing, frame rate conversion, and the like using not only 3D
format category information acquired from the 3DTV format information but also left/

right arrangement information.
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[134]
[ 135]

[ 136]

[137]

| 138]

[ 139]

[ 140]

[141]

(3) Operations of 3D broadcast receiver - Conversion to 2D mode

The broadcast receiver reads the corresponding_2D_program_number tield from
3DTYV intormation, and recognizes a 2D program described in the corre-
sponding_2D_program_number field. Thereatter, the broadcast receiver extracts a
PMT associated with a program number described in the corre-
sponding_2D_program_number field, and parses the extracted PMT, such that 1t
acquires information of video and audio elements of a corresponding program. The
broadcast receiver interworks with a VCT or the like during a process tor acquiring
channel information, such that it can further acquire logical channel information.

The broadcast receiver pertorms program switching (or channel switching), decodes
video and audio elements of a 2D program corresponding to the converted program,
and outputs the decoded result.

FIG. 11 1s a block diagram illustrating a broadcast receiver for processing a broadcast
signal according to a second embodiment of the present invention.

Referring to FI1G. 11, the broadcast receiver includes a receirving unit 11010, a de-
multiplexer (TP Demux) 11020 for extracting a Transport Packet (TP) or Elementary
Stream (ES) trom the broadcast signal and outputting the extracted TP or ES, a system
information (SI) processor 11030 for parsing system information, and a video
processing unit 11040 for processing a video element. The receiving unit 11010 may
further include a Tuner & Demodulator 11050 and a Vestigial Side Band (VSB)
decoder 11060 according to embodiment categories. The video processing unit 11040
may further include a video decoder 11070 tor decoding video data, and an output syn-
chronizer 11080 tor synchronizing tframes of video data. In addition, although not
shown 1n FIG. 11, the broadcast receiver may turther include a controller for con-
trolling the above-mentioned components as necessary. The controller may further
perform program switching or channel switching as necessary.

In accordance with the second embodiment of the present invention, an i1mage for a
2D broadcast service and an additional image tor a 3D broadcast service may be
received as an additional ES. In each image for the 3D broadcast service, a left image
and a right image are multiplexed into one trame, and the multiplexed result 1s
transmitted to a destination.

The broadcast receiver of FIG. 11 may be operated 1n a similar way to the con-
ventional 2D broadcast receiver, except tor operations of the system information (SI)
processor and the output tormatter, 1.e., except tor an operation for extracting the
3DTYV tormat descriptor by the SI processor and an operation ot tormat conversion by
the output tormatter.

The embodiments shown in FIGS. 12 and 13 disclose a method tor allowing a

broadcast receiver to convert a received multiplexing format into another multiplexing
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[142]

[ 143]

[144]

[145]

[146]

[147]

format using 3DTV tormat information, and outputting the converted result.

FIG. 12 1s a structural diagram 1llustrating a broadcast receiver that converts a mul-
tiplexing tormat of a received image into another format using 3D 1image format 1n-
formation and outputs the converted result according to one embodiment of the present
invention.

As can be seen from the lett side of FIG. 12, it 1s possible to recognize the mul-
tiplexing tormat of 3D video data according to the value of the composition_type tield.
The broadcast receiver parses the system information. It the composition_type tield 1s
set to the value of 0, the broadcast receiver can 1dentity the vertically interlaced tormat.
It the composition_type field is set to the value of 1, the broadcast receiver can identity
the side-by-side format. It the composition_type tield 1s set to the value of 2, the
broadcast receiver can 1dentity the horizontally interlaced tormat. If the com-
position_type tield 1s set to the value of 3, the broadcast receiver can i1dentity the
vertically interlaced format. If the composition_type tield 1s set to the value ot 4, the
broadcast receiver can 1dentity the checkerboard format.

A conceptual diagram ot the output tormatter of the broadcast receiver 1s illustrated
at the right side of FIG. 12. In one embodiment, the output tormatter of the broadcast
receiver may include a scaler 12010, a reshaper 12020, a memory (DDR) 12030, and a
formatter 12040.

The scaler 12010 pertorms resizing and interpolation of the received 1mage. For
example, the scaler 12010 may perform resizing and quincunx reverse-sampling of the
received 1mage according to the recerved image format and the output image format.
During resizing, the received image may be resized with various rates (e.g., 1/2
resizing, doubling (2/1 resizing)) according to the resolution and the image size. The
reshaper 12020 extracts the left/right images trom the received 1image and stores the
extracted left/right images in the memory 12030, or extracts the read 1image from the
memory 12030. If a map of one 1image stored in the memory 12030 is different from
that of an output image, the reshaper 12020 reads the image stored in the memory and
maps the read image to the output image. The memory 12030 stores the received
image, or buftters the received image and outputs the buftered image result. The
formatter 12040 pertforms conversion of an image tormat according to the format ot an
image to be displayed. For example, the tormatter 12040 may convert the top-bottom
format image into the interlaced format.

FIG. 13 1s a conceptual diagram illustrating a video data processing method of a
broadcast receiver that converts a multiplexing tormat ot a received image using 3DTV
format information and outputs the converted result according to one embodiment of
the present invention.

1) First, the first embodiment of the present invention discloses that an output format
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[ 148]

[149]

[ 150]

[151]

[ 152]

[ 153]

corresponds to a horizontally-interleaving operation, and a detailed description thereot
will hereinafter be described.

The scaler performs vertical- or horizontal- 1/2 resizing of the received left or right
image, and outputs the resized result. The reshaper stores the output image in the
memory, performs image scanning using the top-bottom tormat, and outputs the
scanned result. The scaler pertorms horizontal 2/1 resizing of the received top-bottom
format image, and the formatter converts the received full-screen top-bottom tormat
image into the horizontally interlaced format and outputs the conversion result.

2) Next, the second embodiment of the present invention discloses that a mul-
tiplexing tormat of the received 3D 1mage 1s a side-by-side format and an output
format corresponds to a horizontally-interleaving mode. It 1s assumed that the received
3D 1mage indicates left tfirst and no tlipping.

The scaler performs vertical 1/2 resizing ot the received side-by-side format image,
and outputs the resized result. The reshaper stores the output image in the memory,
performs 1mage scanning using the top-bottom format, and outputs the scanned result.
The scaler pertforms horizontal 2/1 resizing ot the received top-bottom format image,
and the tformatter converts the received tull-screen top-bottom format image into the
horizontally interlaced format and outputs the conversion result.

FIG. 14 1s a tlowchart 1llustrating a broadcast data processing method of a 3D
broadcast receiver according to one embodiment ot the present invention.

Referring to FI1G. 14, the broadcast receiver allows the receiving unit to receive a
broadcast signal that includes not only system information having broadcast in-
formation of each program but also broadcast data(or video data) at step 14010. For
example, the system information may correspond to the ATSC standard PSI, and
broadcast information of each program may correspond to PMT information. A
broadcast signal or broadcast data may include video data, audio data, and additional
data that correspond to a program. The tollowing will be described on the basis of
video data. The video data may represent video data that includes a video stream, an
ES, a frame and an image.

The broadcast receiver parses system information using the System Information (SI)
processor, and determines whether or not the program provides a 3D broadcast service
by referring to the system information at step 14020. For example, the broadcast
receiver determines whether or not the program provides a 3D broadcast service by
detecting at least one of the presence or absence of stream_type information of each ES
configuring a program in the PMT, the presence or absence of 3DTV information, and
the presence or absence of 3DTV ES information contained in each ES loop. In other
words, broadcast receiver parses the system information and determines whether the

video data ot specific program means the 3D broadcast service on the basis of the
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[ 154]

[ 155]

[ 156]

[157]

| 158]

[ 159]

[ 160]

system information.

The broadcast receiver extracts broadcast data (or video data) corresponding to the
program providing the 3D broadcast service using the demultiplexer at step S14030.
For example, the broadcast receiver can extract video data using PIDs of a program
that provides the 3D broadcast service through the PMT.

The broadcast receiver processes the extracted video data using the video processing
unit at step S14040. The operation tor processing video data may include a decoding
operation of the video decoder, a synchronization operation ot the synchronizer, and an
image formatting operation ot the output tormatter, etc. For example, the broadcast
receiver acquires 3DTV intormation, 3DTV ES information, and 3DTV format in-
formation by parsing the PMT, and can process video data using at least one of the
acquired information.

The broadcast receiver may switch a 3D viewing mode to a 2D viewing mode upon
receiving an input signal from the user at step 14050.

In this case, the broadcast receiver may acquire program intormation of a 2D
program, that provides a 2D broadcast service of a specitic program capable ot
providing a 3D broadcast service tfrom the system information, using the SI processor
at step S14060. For example, the program information may include a program number
of a 2D program corresponding to a 3D program (e.g., corre-
sponding_2D_program_number information).

The broadcast receiver performs program conversion (or change), and extracts video
data of a 2D program according to program information of the 2D program using the
demultiplexer at step S14070. For example, the broadcast receiver may convert (or
switch) a program number 1into a number of a 2D program, and may perform channel
conversion by mapping a channel number of a VCT contained 1n system information to
a program number, such that 1t may extract video data of either a corresponding
program or a channel. The broadcast receiver may acquires channel information of the
program using a Terrestrial Virtual Channel Table (TVCT) contained in the system 1n-
formation by controlling the SI processor, and switches a channel to another channel
using the channel information, by the controller.

The broadcast receiver may process video data of the 2D program at step S14080.
The video data processing of the broadcast receiver may decode video data, and also
include video formatting disclosed in FIGS. 12 and 13.

The broadcast receiver may perform conversion of either a program or a channel
using the controller. In other words, 1t a current viewing mode 1s converted into a 2D
viewing mode, the broadcast receiver controls components contained in the broadcast
receiver according to the received viewing mode conversion input signal, such that it

can pertorm the above-mentioned operations.
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[161] Individual steps associated with F1G. 14 relate to the embodiments disclosed in
FIGS. 1 to 13, and as such a detailed description thereot will herein be omitted.

[ 162]

[163] FIG. 15 1s a conceptual diagram illustrating a method for providing a 3D broadcast
service employing one program number according to a third embodiment of the present
invention.

164 ] The tirst embodiment and the second embodiment according to the present invention
have disclosed that different program numbers are assigned to a 2D broadcast service
and a 3D broadcast service, associated receiver structures and operation methods ot the
receivers. However, according to the tirst and second embodiments, only the 2D
broadcast service and the 3D broadcast service are changed while a user views the
same content, the user may feel that the change ot the program number or the channel
number 1s a little strange. Theretore, the third embodiment of the present invention
provides a technical structure for providing a 2D broadcast service and a 3D broadcast
service to one program number.

[165] In FIG. 15, a Video 1 (15010) corresponds to 2D video content, and a Video 2
(15020) corresponds to 3D video content. In the third embodiment of the present
invention, each of 2D video data 15010 and 3D video data 15020 associated with the
same content 1s mapped to a Program A. In other words, the 2D video data 15010 and
the 3D video data 15020 can be transmitted and received through the Program A.

[ 166] The Video 1 (15010) serving as 2D video data may be allocated a stream type
capable of being identified and processed by a 2D receiver, and the Video 2 (15020)
serving as 3D video data may be allocated a stream type (private data type) incapable
of being identified by the 2D receiver. The stream type allocated to the Video 2
(15020) may be identified by a 3D broadcast receiver.

[167] Examples tor constructing a PMT according to a third embodiment of the present
invention, the broadcast receiver, and operations of the broadcast receiver according to
the present invention will hereinafter be described with reterence to the annexed
drawings.

| 168] FIG. 16 shows a syntax structure of a Program Map Table (PMT) including 3D
broadcast information according to one embodiment ot the present invention.

[169] The PMT syntax structure shown in FIG. 16 1s similar to those of FIGS. 3 and 8, and
as such detailed description of the same tields will herein be omitted tor convenience
of description.

[170] As can be seen trom FIG. 16, the third embodiment of the present invention does not
identity whether the corresponding broadcast data 1s 2D broadcast data or 3D
broadcast data using program information. In other words, the 2D broadcast data and

the 3D broadcast data are identified by one program number or one 1dentitier (ID), and
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[171]

[172]

[173]

[174]

[1735]

[176]

[177]

are also 1dentitied by different streams (or elementary streams (ESs)) contained 1n the
corresponding program.

In F1G. 16, 1t can be 1dentified whether the corresponding stream or ES 1s a 2D
broadcast service or a 3D broadcast service according to a value of the stream_ type
field 16010. In accordance with one embodiment, 1n the case of a MPEG-2 video
stream capable of being displayed on a 2D broadcast receiver, ‘0x02° may be assigned
to the stream_type field 16010. Video streams and/or audio streams capable of being
displayed only on a 3D broadcast receiver may be assigned ‘0x06’. This tield value ot
0x06 1s interpreted as private data by a 2D broadcast receiver, such that it 1s not
processed by the receiver or bypassed.

It the corresponding ES corresponds to a 3D broadcast service, a descriptor tield
16020 1ncludes 3DTV ES information (or 3DTV_ES_descriptor) associated with the
3D broadcast service and the 3DTV ES information will be described 1n the tollowing.

FIG. 17 shows a syntax structure of 3DTV Elementary Stream (ES) information
contained 1n a PMT according to one embodiment of the present invention.

Detailed description of fields contained in the 3DTV ES information shown in FIG.
17 1s as tollows. 3DTV ES intormation (3DTV_ES_descriptor) ot FIG. 17 may be
contained in a descriptor 16020 ot the PMT shown in FIG. 16.

The 3D_ES_stream_type field indicates not only a type of video ES contained 1n the

corresponding 3D video service but also codec information. For example, the
3D_ES_stream_type field may use a value defined in Table2-34 of ISO/IEC 13818-1

(MPEG-2 Systems).

(3D_ES_stream_type == ‘video’) means a specitic case in which the
3D_ES_stream_type field contained in the 3DTV_ES_descriptor field has a video ES
value, such as Ox02(MPEG-2 video), Ox1B(AVC/H.264), or 0x20(MVC(C), etc. That 1s,
a base_video_tlag ftield and a left_right_flag tfield may not be present or be discarded
when the corresponding ES 1s an audio ES.

The base_video_tlag field indicates whether the corresponding video element 1s a
base video (1.e., a base-view video). For example, if the corresponding video element 1s
a base-view video, the base_video_tlag field may be set to “1°. If the corresponding
video element 1s not the base-view video, the base_video_tlag tfield may be set to “0’.
It a 3D mode of the 3D broadcast receiver 1s switched to a 2D mode, only the video ES
corresponding to the base_video_flag ftield of “1° may be processed and displayed. In
the stereoscopic scheme, 2D video data may be base-view video data, and 3D video
data that 1s additionally transmitted and received may be extended-view video data. In
this case, the base_video_tflag field may be omitted as necessary. However, assuming
that 2D video data 1s extended-view data and 3D video data 1s base-view data, when

the 3D broadcast receiver switches to a 2D mode, only the video ES 1n which the
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[178]

[179]

[ 180]

[181]

[ 182]

| 183]

base_video_tlag field is set to “1° can be processed and displayed.

The left_right_tflag tield indicates whether the corresponding video element 1s a left
image (1.e., a left-view 1mage) or a right image (i.e., a right-view 1image). For example,
if the corresponding video element i1s a lett image, the left_right_flag field may be set
to ‘0. If the corresponding video element 1s a right image, the left_right_flag field may
be setto ‘1°.

For convenience ot description and better understanding of the present invention, the
present invention has exemplarily disclosed a stereoscopic-image type 3D broadcast
service as described above. However, 1n the case of using a multi-view stream having a
plurality of viewpoints, horizontal_position_id or vertical_position_id information may
be used instead of the lett_right_flag field, such that it may indicate camera position
information and viewpoint information of each stream for use in a 2D camera ar-
rangement.

FIG. 18 shows a syntax structure of a PMT that pertorms signaling a plurality ot
video elements according to one embodiment ot the present invention.

In more detail, when several video elements are transmitted and received through one
program for a 3D broadcast service in the PMT shown in FIG. 16, the syntax structure
of FIG. 18 shows an embodiment for signaling information about several video
elements. That 1s, the syntax structure of FIG. 18 1s added to a part located below the
stream_type field of FIG. 16. In the embodiment of FIG. 18, 2D broadcast content and
3D broadcast content are signaled through one PMT, and a program includes two video
elements (1.e., a left video element and a right video element) according to the
stereoscopic scheme. The audio element and the additional data element, each of which
can be additionally contained in the program, are not shown in FIG. 18.

As can be seen tfrom FI1G. 18, one program number includes video element in-
formation 19010 having a stream type of 0x02 and video element information 19020
having a stream type of 0x06.

It the stream type (stream_type) field is set to value ot 0x02, this means that the cor-
responding video element corresponds to base-view video data and MPEG-2 video
data. This base-view video data may be displayed on the 2D broadcast receiver. It the
stream_type field is set to value ot 0x06, the corresponding video element may be an
extended-view video and can be displayed on the 3D broadcast receiver. The 3D
broadcast receiver adds the extended-view video data to the base-view video data
having the stream-type field value ot 0x02, such that it can display a 3D 1mage
thereon. In accordance with one embodiment ot the present invention, the extended-
view video may correspond to H.264 video data. Since the 2D broadcast receiver
recognizes the field value of 0x06 as private data, the video element tor the 3D

broadcast service may be disregarded without being processed or may be bypassed.
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| 184 ] In the case of a video element 1n which the stream type (stream_type) field is set to
value ot 0x06, a descriptor (descriptor?2) 19030 indicating information ot the video
element 1s contained in a PMT. Information contained in this descriptor2 19030 may
be reterred to as 3DTV ES information (3ADTV_ES_info_descripotor) and a detailed
description thereot will be described in the tfollowing.

[ 185] FIG. 19 shows a syntax structure of 3DTV Elementary Stream (ES) information
according to one embodiment ot the present invention.

[ 186] The 3DTV ES intormation may identity or explain a video element for the 3D
broadcast service in the PMT shown in FIG. 18. That 1s, the 3D broadcast receiver
extracts a video element for the 3D broadcast service and performs image processing
to display a 3D 1mage. When pertorming the image processing, the 3D broadcast
receiver may use the 3DTV ES information. The 3D broadcast receiver may pertorm
sub-sampling ot 3D video data using the 3DTV ES information. During interpolating
an additional image, the 3D broadcast receiver can restore the interpolated image at an
accurate position. The 3DTV ES information may be contained in the descriptor tield
19030 of FIG. 18, and detailed description of the fields 1s as follows.

[ 187] A stereoscopic_view_into_ftlag field may indicate whether the corresponding ES 1s a
left image or a right image. For example, if the corresponding ES 1s the left image, the
stereoscopic_view_into_tlag field is set to value of “1°. If the corresponding ES is the
right image, the stereoscopic_view_into_tlag tield 1s set to value ot “0’.

| 188] A stereoscopic_dependency_tlag tield may indicate whether the corresponding ES 1s
base-view video data or extended-view video data. For example, it the corresponding
ES 1s the base-view video data, the stereoscopic_dependency_tlag tield 1s set to value
of ‘1°. If the corresponding ES 1s the extended-view video data, the
stereoscopic_dependency_flag field is set to value of “0’.

[ 189] A stream_type field may indicate a stream type of the additional image. For example,
the stream type of the additional image may indicate a video coding type or codec type
of the corresponding video stream (e.g., MPEG-2, H.264, H.265, AVC, SVC or MVC).

[ 190] A streoscopic_composition_type field may indicate an image format type tor use in a
stereoscopic video broadcast service in response to the corresponding field value as

shown 1n the following Table 1.
[191] Table 1
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[Table 1]
[Table |
Value Description
000 Reserved
001 Reference/Additional Images having the same resolution
010 Additional image resolution has 1/2 size 1n horizontal direction as

compared to reference image

011 Additional 1image resolution has 1/2 size in vertical direction as

compared to reference image

100 Additional 1image resolution has 1/2 size in vertical and horizontal

direction as compared to reference image

101~111 Reserved

[192] A horizontal_subsampling_type field indicates a subsampling line used when the ad-
ditional image resolution i1s sub-sampled in a horizontal direction, and a
vertical_subsampling_type field indicates a subsampling line used when the additional
image resolution 1s sub-sampled in a vertical direction. In accordance with one em-
bodiment, the horizontal_subsampling_type field may indicate the subsampling
scheme 1n response to the corresponding field value when the 1/2-s1zed subsampling is
performed as shown 1n the following Table 2. The vertical_subsampling_type field
may indicate the other subsampling scheme 1n response to the corresponding field

value when the 1/2-s1zed subsampling 1s performed as shown 1n the tollowing Table 3.
193] Table 2

[ Table 2]

[Table |

Value Description

00 No sub-sampling

01 Even-line subsampling in horizontal direction
10 Odd-line subsampling in horizontal direction
11 Reserved

[194] Table 3
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[ 193]
[ 196]

[197]
| 19%]

[ 199]

1200]
[201]

1202 ]

[Table 3]
[Table |

Value Description

00 No sub-sampling

01 Even-line subsampling 1n vertical direction

10 Odd-line subsampling in vertical direction

11 Reserved

When receiving the PMT according to the third embodiment, operations of the
broadcast receiver may be performed as follows.

(1) Operations of 2D broadcast receiver

The 2D broadcast receiver extracts a PMT from SI information contained in a
broadcast signal, and parses the extracted PMT. In this case, the stream_type 1n-
formation contained in the PMT 1s checked. If the stream_type information 1s set to
0x06, the 2D broadcast receiver determines a corresponding stream to be private data,
the corresponding ES stream 1s considered to be a service incapable of being processed
in the 2D broadcast receiver, so that the corresponding program 1s ignored or
discarded.

All ESs additionally required tor the 3D broadcast service have the stream_ type tield
values interpreted as private data, such that the 2D broadcast receiver ignores a corre-
sponding program and prevents the occurrence of programs (e.g., an image in which a
left view 1mage and a right view 1mage are mixed 1s output, or only audio streams are
output on the condition that video data 1s 1gnored or discarded) caused by taulty op-
erations generated when elements of the 3D program are processed.

(2) Operations of 3D broadcast receiver ? Viewing of 3D broadcast service

The 3D broadcast receiver extracts a PMT from SI information contained 1n a
broadcast signal, and parses the extracted PMT. The 3D broadcast receiver checks the
stream type (stream_type) information of each ES constructing the program. If the
stream type (stream_type) information 1s set to Ox06 and 3DTYV information 1s present
in the PMT, or 1t 3DTYV ES information 1s present in each ES loop, it 1s determined
that the corresponding program corresponds to a 3DTV service. In this case, the stream
type (stream_type) tield of each ES constructing the 3D program should be set to 0x06.
This stream_type field ot 0x06 1s applied not only to a video ES and an audio ES, but
also to a data broadcast stream associated with a corresponding program.

Information of a actual codec or stream type in relation to an ES constructing the cor-

responding program may be acquired using information ot the 3D_ES_stream_type
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1203 ]

1204 ]
[205]

12006]
1207 ]

[208]
[209]

[210]

[211]

field contained in the 3DTV ES information. The broadcast receiver acquires a video
PID value, and acquires 3D format category information ot a corresponding video
element and left/right arrangement information.

The broadcast receiver combines two decoded video element streams using the
output formatter, and outputs the combined result. During the combining process, the
broadcast receiver receives the corresponding left/right view video frames, converts
the received left/right view video frames according to a display format. In this case, the
fully decoded left/right tframe video data may be processed 1n various ways, for
example, resizing, subsampling, frame-rate conversion, etc. Herein, the broadcast
receiver may use at least one of streoscopic_composition_type information, horizontal
subsamplimg_type information, and vertical_subsamplimg_type information contained
in 3DTV ES information.

(3) Operations of 3D broadcast receiver ? Conversion to 2D mode

It a display mode of the 3D broadcast receiver 1s switched to a 2D mode, the
following methods 1) and 2) may be used to display a 2D 1mage.

1) First Method

In the tirst method, the 3D broadcast receiver extracts a video element having the
stream_type field of 0x02 from the corresponding program, decodes the extracted
video element, and outputs the decoded result. That 1s, the 3D broadcast receiver may
display a 2D-compatible video stream instead ot a private data type 1n a 2D mode.

2) Second Method

In the second method, the 3D broadcast receiver recognizes a PID of a stream 1n
which the base_video_ftlag tield from among video elements constructing the 3D
broadcast service 1s set to “1° or the stereoscopic_dependency_tlag tield 1s set to “0’.
That 1s, the 3D broadcast receiver obtains a PID of a base-view video element from
among video elements having the stream_type field of 0x06. It the user pertorms
conversion to the 2D mode, the 3D broadcast receiver decodes only the video element
corresponding to the obtained PID, outputs a 2D video element, and stops decoding the
remaining video ESs, such that it displays a 2D image corresponding to the base-view
image.

Structures and operations of the broadcast receiver according to the third em-
bodiment ot the present invention are shown in FIGS. 6 and 7. However, according to
the third embodiment, the SI processor of the broadcast receiver recognizes whether
the video ES 1s a 2D broadcast service or a 3D broadcast service according to a value
of the stream_type tield contained in the program, instead ot a program number,
recognizes a PID using the aforementioned method, and extracts and processes a video

ES.
FIG. 20 1s a tlowchart 1llustrating a method for processing 3D broadcast data of a 3D
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broadcast receiver according to one embodiment of the present invention.

[212] Referring to FIG. 20, the broadcast receiver allows the receiving unit to receive a
broadcast signal that includes not only system information having broadcast in-
formation ot each program but also video data at step S20010. For example, the system
information may correspond to the ATSC standard PSI, and broadcast information ot
each program may correspond to PMT information. A broadcast signal or broadcast
data may include video data, audio data, and additional data that correspond to a
program. The tollowing will be described on the basis of video data. The video data
may represent video data that includes a video stream, an ES, a frame and an image.

[213] The broadcast receiver parses system information using the System Information (SI)
processor, and determines whether or not the program provides a 3D broadcast service
by referring to the system information at step S20020. For example, the broadcast
receiver determines whether or not the program provides a 3D broadcast service by
detecting stream_type information ot each ES configuring a program in the PMT. That
1s, 1n the case where a video ES having the stream_type field of 0x06 is present in the
PMT shown in FIG. 16 or FIG. 18, it can be determined that the corresponding
program provides the 3D broadcast service.

|1214] The broadcast receiver extracts broadcast data corresponding to the program
providing the 3D broadcast service using the demultiplexer at step S20030. For
example, the broadcast receiver may obtain PIDs of the video ES providing the 3D
broadcast service trom the PMT, and may extract the video ES corresponding to these
PIDs. Although the stream_type field value corresponding to the 3D broadcast service
1s applied to audio data and additional data as described above, the present invention
will hereinafter be described on the basis of only video data tor convenience of de-
scription and better understanding ot the present invention.

[2135] The broadcast receiver processes the extracted video data using the video processing
unit at step S20040. The operation for processing video data may include a decoding
operation of the video decoder, a synchronization operation of the synchronizer, an
image formatting operation ot the output formatter, etc. in association with the receiver
operations shown in FIGS. 12 and 13. For example, the broadcast receiver can process
video data using at least one of 3DTV ES information (See FIG. 17 or FIG. 19)
obtained by PMT parsing and information of the fields shown in FIGS. 17 and 19.

1216] The broadcast receiver may switch a 3D viewing mode to a 2D viewing mode upon
receiving an input signal from the user at step 20050.

1217] In this case, the broadcast receiver may obtain 2D video data information outputting
the 2D video data of a program viewed 1n the 3D mode trom the system information
using the system information (SI) information at step S20060. For example, 2D video

data information may be PID information corresponding to a video ES of a base-view
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video 1n which the stream_type field i1s set to 0x02. For another example, 2D video
data information may be PID information of a video ES (in which the base_video_tlag
field 1s set to “1° or the stereoscopic_dependency_tlag field is set to ‘0°) from among
3D video ESs having the stream_type field of 0x06.

[1213] The broadcast receiver may extract 2D video data according to 2D video data 1in-
formation using the demultiplexer at step S20070. For example, the broadcast receiver
may extract a 2D video ES using a PID of the 2D video ES obtained at step S20060.

[219] The broadcast receiver pertorms processing of video data at step S20080. The video
data processing ot the broadcast receiver may decode video data, and also include
video formatting disclosed in FIGS. 12 and 13.

[220] The broadcast receiver may pertorm conversion of either a program or a channel
using the controller. In other words, 1t a current viewing mode 1s switched to a 2D
viewing mode, the broadcast receiver controls components contained in the broadcast
receiver according to the received viewing mode switching input signal, such that 1t
can pertorm the above-mentioned operations.

[221] Individual steps associated with FIG. 20 relate to the embodiments disclosed in
FIGS. 1 to 19, and as such a detailed description thereot will be omitted herein.

[222]

|223] The method disclosed 1n the present invention may be implemented 1n the form ot
program commands executable by a variety ot computer means, and recorded on a
computer-readable recording medium. The computer-readable recording medium may
include program commands, data files, data structures, etc. individually or in com-
bination. The program commands recorded on the medium may be ones specially
designed and conftigured for the present invention or ones known and available to those
skilled in computer sottware. Examples ot the computer-readable recording medium
include magnetic media such as a hard disk, a tloppy disk and a magnetic tape, optical
media such as a compact disc read only memory (CD-ROM) and a digital versatile disc
(DVD), magneto-optical media such as a tloptical disk, and hardware devices specially
configured to store and execute program commands, such as a ROM, a random access
memory (RAM) and a tlash memory. Examples of the program commands include
high-level language code that may be executed by a computer using an interpreter, etc.,
as well as machine language code such as those produced by a compiler. The above-
stated hardware devices may be configured to operate as one or more software
modules to perform the operation of the present invention, and vice versa.

|224] Although the present invention has been described 1n conjunction with the limited
embodiments and drawings, the present invention is not limited thereto. Those skilled
in the art will appreciate that various moditications, additions and substitutions are

possible trom this description. Theretore, the scope ot the present invention should not
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[2235]

[226]

1227]

[228]

[229]

be limited to the description of the exemplary embodiments and should be determined

by the appended claims and their equivalents.
Mode for the Invention

Various embodiments have been described in the best mode for carrying out the

mvention.

Industrial Applicability

As apparent from the above description, embodiments ot the present invention may
be wholly or partially applied to a digital broadcasting system.

According to embodiments of the present invention, the broadcast receiver can
process 3D video data such that a 3D etfect intended by a 3D broadcast service
provider 1s retlected 1n the 3D broadcast service.

In addition, the embodiments ot the present invention can ettectively provide a 3D
broadcast service simultaneously while minimizing the ettect on a conventional 2D
broadcast service.

It will be apparent to those skilled in the art that various modifications and variations
can be made 1n the present invention without departing from the spirit or scope of the
invention. Thus, it 1s intended that the present invention cover the modifications and
variations of this invention provided they come within the scope ot the appended

claims and their equivalents.
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Claims

|Claim 1] A three dimensional (3D) broadcast data processing method for use in a
broadcast receiver, the method comprising:
receiving a broadcast signal including system information and video
data;
parsing system information ot a program, and determining whether the
program provides a 3D broadcast service on the basis of the system 1n-
formation;
extracting, it the program provides a 3D broadcast service, 3D
broadcast data corresponding to the 3D broadcast service; and
processing the 3D video data according to the system information.

|Claim 2] The 3D broadcast data processing method according to claim 1,
wherein the system information includes program map table (PMT) 1in-
formation.

|Claim 3] The 3D broadcast data processing method according to claim 2,
wherein the determining whether the program provides the 3D
broadcast service turther includes parsing a stream_type field contained
in the PMT.

|Claim 4] The 3D broadcast data processing method according to claim 2, turther
comprising:
when a current viewing mode 1s changed from a 3D viewing mode to a
2D viewing mode,
acquiring 2D video data information outputting 2D video data of a
currently-viewed program trom the system information;
extracting 2D video data using the 2D video data information; and
processing the 2D video data.

|Claim 5] The 3D broadcast data processing method according to claim 2,
wherein the 3D video data corresponding to the 3D broadcast service 1s
assigned a stream type value different from the 2D video data.

|Claim 6] The 3D broadcast data processing method according to claim 4,
wherein the 2D video data information 1s PID information of a video
elementary stream (ES) having a stream type value associated with 2D
video data contained in the program.

|Claim 7] The 3D broadcast data processing method according to claim 4,
wherein the 2D video data information 1s PID information ot a base-
view video elementary stream (ES) from among video ESs each having

a stream type value associated with 3D video data contained 1n the

CA 02777038 2012-04-05
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program.

[Claim 8] A broadcast receiver comprising:

a recerving unit for recerving a broadcast signal including system 1n-
formation and video data;:

a system information (SI) processor tor parsing system information of a
program, and determining whether the program provides a 3D
broadcast service on the basis ot the system information;

a demultiplexer tor extracting, if the program provides a 3D broadcast
service, 3D broadcast data corresponding to a 3D broadcast service;
and

a video processing unit tor processing 3D video data according to the
system information.

|Claim 9] The broadcast receiver according to claim 8, wherein the system 1n-
formation includes program map table (PMT) information.

|Claim 10] The broadcast receiver according to claim 9, wherein the SI processor
determines whether the program provides the 3D broadcast service by
parsing a stream_type tield contained in the PMT.

[Claim 11} The broadcast receiver according to claim 8, wherein, when a current
viewing mode 1s changed from a 3D viewing mode to a 2D viewing
mode,
the SI processor acquires 2D video data information outputting 2D
video data of a currently-viewed program from the system information,
and extracts 2D video data using the 2D video data information, and
the video processor performs processing ot the 2D video data,
wherein the broadcast receiver turther includes a controller for
changing the viewing mode to the 2D viewing mode using the 2D
video data information.

[Claim 12] The broadcast receiver according to claim 9, wherein the 3D video data
corresponding to the 3D broadcast service 1s assigned a stream type
value ditterent from the 2D video data.

|Claim 13] The broadcast receiver according to claim 11, wherein the 2D video
data information 1s PID information of a video elementary stream (ES)
having a stream type value associated with 2D video data contained in
the program.

|Claim 14] The broadcast receiver according to claim 11, wherein the 2D video
data information 1s PID information of a base-view video elementary
stream (ES) from among video ESs each having a stream type value as-

sociated with 3D video data contained 1n the program.
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[Fi1g. 3]
Syntax No. of Bits Mnemonic
TS program map section()
table 1d 8 uimsbf
section syntax mdicator [ hslbf
) l bslbt
reserved 2 bslbt
section length 12 nimsbf
program_number 16 uimsbf
reserved 2 bslbt
version number 5 uimsbf
current next indicator l bsibt
section number 3 uimsbf
last scction number 8 uimsbf
reserved 3 bslbf
2010 PCR_PID 13 nimsbt
reserved 4 bslb{
am info length 12 uimsbf
for (iI=8; 1< N; i++)
S0 d(,scnptO}D
SN 1)
stream  type 8 uimshf
[ESETVE 3 bslbf
clementary PID | |
1030 Y 3 uimsof
reserved 4 bslbt
ES 1nfo length 12 uimsbt
}
'}
CRC 32 32 rpchof
1
l
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[Fig. 4]
Syntax No. of bits | Format
' 3DTV descriptor () | | ”
descriptor tag 3 0xTBD
descriptor length B uimsbt
corresponding 2D program numbcr [6 wmsbt
number of total views 8 uimsbt
|
[Fig. 5]
. Syntax
| 3DTV ES descriptor () |
descriptor tag 0xTBD
descriptor length | uimsbi
3D ES stream type uimsbi
1t (3D ES stream type ='video') §
reserved uimsbt
base video flag bslbt
left right tlag
|
j
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[FIg. 6]
Recerving Umit /60 10
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3D video /\/
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_ Video video
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Sl |
Processor
Paramcters extracted from

—

6030

3DTV descriptor and
IDTV ES descriptor




/17
CA 02777038 2012-04-05

WO 2011/046338 PCT/KR2010/006952
[FIg. 7]
Recerving Unit /70 10
hRF |
channel 7050
/E | Tuncr& |4/
| Demodulator
!
VB / video Processing unit /
Decoder
_ 3D video
7020 ES | SEEIeOscopIC
\ Y } video
nput | Video . Output
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[Fig. 8]
Syntax No. of Bits Mnemonic
| TS program map scction() |
table 1d 3 uimshf
section syntax_indicator 1 bslbf
i} [ bslbf
reserved ) bslbf
section length |2 uimsbf
program number 16 uimsbf
reserved 2 bslbf
version number 5 uimsbf
current nexi indicator I bslbf
section number 3 uimsbt
last section number 8 uimsht
reserved 3 bslbf
010 PCR PID |3 uimsbf
reserved | bslbt
egram Info length |2 uimsbf
for (1=8; 1< N, 1++) |
3020 de__script@
< NLit)
strcam _a@ 8 uimsbf
TCSCIVC 3 bslbf
- elemenlary PID [3 urmsbt
\ reserved 4 bslbl
ES info Iengtl [2 nimsbf
foiNg=0; 1< N2; 1+-+) |
descnp@
1
} i
CRC 32 32 rpchot
1
|

o/17

CA 02777038 2012-04-05




717
CA 02777038 2012-04-05

WO 2011/046338 PCT/KR2010/006952
[Fig. 9]
Svntax No. of bits | Format

IDTV descriptor ( ) |

descriptor fag

descriptor length

16 urmsbf
[Fig. 10]
SYIitax No. of bits [Format
IDTV format descriptor () §
descriptor tag 8 0xTBD
descriptor length 8 uimsbf
3D ES strcam type 8 wmsbf
composition type 8 utmsbf
reserved . THILT
LR first flag | bslbt
spatial flipping_flag ! bslbf
image( thipped tlag l bslbi
quincunx_filtering tlag l bslbf
E
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[Fig. 11]
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[Fig. 14]
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[Fig. 15]
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[Fig. 16]
Syntax No. of Bits Mnemonic
............ e
table id 8 uimsbf
section syntax indicator | hslbf
0 1 bslbf
reserved 2 bslbt
section length 12 nimsbf
program_number 16 wmsbf
reserved 2 bslbf
version number i uimsbf
current next indicator | bslbf
section number 8 uimsbf
last section number 8 wimsbf
reserved 3 bslbf
PCR PID 13 uimsbf
reserved - bslbf
program nfo length 12 uimsbf
for (1=0; 1< N; 1++) |
]' 60]0\ descriptor()
=Q; 1<K Ny 1+H) |
stream type 8 uimsbi
TESETVEC 3 bsibf
elementary PID 13 uimsbf
16020 >
\ reserved 4 bslbf
N - ES mfo length 12 uimsbt
forg=0; 1<K N2; 1++) {
descriptor()
1
f
|
CRC 32 32 rpchot
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[Fig. 17]
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[Fig. 18]
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[Fig. 19]
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[Fi1g. 20]
Start
Receive broadcast signal meluding video data and system 1 ¢rg01¢

information having broadcast information ot each program

Parse system information & Determine whether a program 20020
provides 3D broadcast service from system information

Extract video data corresponding to 3D broadcast service 520030

Process video data according to system information 520040

520050

Switch to 2D viewing mode’

Yes

NO

Acquire 2D video data mformation outputting 2D video of Q060
currently-viewed program from system information

Exiract 2D video data using 2D video data information 520074

Perform video data processing according to system tnformation S20080

End
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