US009271017B2
12 United States Patent (10) Patent No.: US 9,271,017 B2
Jung et al. 45) Date of Patent: Feb. 23, 2016
(54) APPARATUS AND METHOD FOR HO4N 21/4345 (2013.01); HO4N 21/4347
TRANSMITTING AND RECEIVING (2013.01); HO4N 21/816 (2013.01); HO4N
BROADCASTING 21/84 (2013.01)
(38) Field of Classification Search
(71) Applicant: Electronics and Telecommunications CPC ... HO4N 7/17318; HO4N 21/4622; HO4N
Research Institute, Daejeon (KR) 21/235; HO4N 21/435; HO4N 21/84; HO4N
’ 19/46
(72) TInventors: Joon Young Jung, Dacieon (KR): Dong USPC S s 725/138
Joon Choi, Dacjeon (KR): Namho Hur, See application file for complete search history.
Daejeon (KR) (56) References Cited
(73) Assignee: Electronics and Telecommunications U.S. PATENT DOCUMENTS
Research Institute, Daejeon (KR)
2002/0100054 Al1* 7/2002 Fembergetal. .............. 725/107
% A : : : : 2009/0168773 Al* 7/2009 Crookesetal. ............... 370/389
(%) Notice:  Subject to any disclaimer, the term of this 2012/0200666 Al* 82012 Suhetal. ... 348/42
patent 1s extended or adjusted under 33 2013/0160069 AL*  6/2013 YOU w.ccoveseerorrereeeeen HO4N 21/61
U.S.C. 154(b) by 0 days. 725/126
2013/0250051 Al 9/2013 Lee et al.
(21)  Appl. No.: 14/303,715 2013/0342648 Al  12/2013 Yim et al.
2014/0165125 Al1*  6/2014 Lee ..oocovvvvvinnnnnnnn. HO4N 21/431
725/118

(22) Filed: Jun. 13, 2014
FOREIGN PATENT DOCUMENTS

(65) Prior Publication Data
US 2015/0121445 Al Apr. 30, 2015 KR 1020120103510 A 9/2012
_ o o * cited by examiner
(30) Foreign Application Priority Data
Primary Examiner — Oleg Asanbayev
Oct. 30,2013 (KR) .ooooiiiiee 10-2013-0130545 (74) Attorney, Agent, or Firm — William Park & Associates
(51) Int.CL. Lad,
HO4N 7/16 (2011.01) (57) ABSTRACT
HO4N 21/2362 (2011.01) _ .
HO4IN 21236 (2011.01) A bl:oadcastmg transmitting apparatus coniigures one broad-
HOAN 212365 (2011.01) casting channelbais at least two VldEfO streagls,, ggnerqt?s a
HOIN 21/235 (2011.01) program I{nap table (Pll\/[(;f)dreprﬁfsenltlm% cog gul.'a’[IOIlll n 011—
04N 21/84 (2011.01) mation oI a stream include ‘Wl’[ 1n the broadcasting annel,
H sets a program type provided through the corresponding
04N 21/454 (2011 'Oj‘) broadcasting channel within the PMT, multiplexes the at least
HO4N 21/81 (2011.01) two video streams and signaling information, and transmits
(52) US. CL the multiplexed two video streams and signaling information
CPC ....... H04N 21/2362 (201301)3 H04N 21/2353 ‘['lrough q broadcasting network_
(2013.01); HO4N 21/2365 (2013.01); HO4N
2123614 (2013.01); HO4N 21/4343 (2013.01); 2 Claims, 5 Drawing Sheets

200
100 i
) 200
f
EAM L . s | BRI R
I ~, BROADCASTING im ™ [T DT RECEIVISNG g |
N N _ _ e Cl_AN.\lEL | APPARATU =
AUDIO STREAM ey — =y R, « [ | BROADCASTING Sqq | WATCH HDTV
oy [y BN ver NETWORK ﬁ
DATA STREAM - Y,
A BN

WATCH UHDTV



US 9,271,017 B2

ALAQHN HOLYM
—
SNLYYVYddYaHN
ONIAI33 ALGHN
\f,
=
2 ALQH HOLYM
7 SNLYYYddY
B ONIAIZZY AL
&
=
s}
> 002
.

U.S. Patent

NEOMLIN
INLLSYIQYOYE

I Dld

._m_zz<_._u
INILSVOAVOdd

00T

NVIHLS O4QIA ALAHN

NY34LS Y.IV(

_\,_qm_v.._km I1dNY

_\,_ﬁ_ﬁm om_e> >E




U.S. Patent Feb. 23, 2016 Sheet 2 of 5 US 9,271,017 B2

FIG. 2
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FIG. 3
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FIG. 5
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APPARATUS AND METHOD FOR
TRANSMITTING AND RECEIVING
BROADCASTING

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims prionity to and the benefit of

Korean Patent Application No. 10-2013-0130545 filed 1n the
Korean Intellectual Property Office on Oct. 30, 2013, the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

(a) Field of the Invention
The present invention relates to an apparatus and a method

for transmitting and recerving broadcasting, and more par-
ticularly, to a channel configuration and a signaling method

for providing new broadcasting services, such as UHDTV
and 3DTV, from a broadcasting transmitting apparatus.

(b) Description of the Related Art

Recently, as transition from analog TV to digital TV 1s
taking place 1n most major advanced nations, interest 1n a new
broadcasting service development after the digital TV service
has increased. Technology development for providing a more
realistic and definite new broadcasting service than a broad-
casting service from the existing DTVs, such as 3DTV and
UHDTYV, has been conducted. However, to expand the base of
the new broadcasting service, there 1s a need to provide the
new broadcasting service while still allowing compatibility
with the existing HD'TV service.

Generally, the broadcasting service 1s largely provided
based on two standard methods. An example of the two stan-
dard methods may include a wvideo/audio compression
method and transmission methods for each medium (terres-
trial wave, cable, satellite, and the like). Since a digital broad-
casting receiver or the DTV which 1s installed 1n a viewer’s
house 1s fabricated based on the standard methods, when a
new video/audio compression method or transmission
method for a new broadcasting service 1s mftroduced as a
standard, the existing broadcasting receiver or the DTV may
not be used. This corresponds to the case 1n which the analog
TV 1s being replaced by the digital TV. Therefore, when the
broadcasting standard 1s enacted, a lot of time and costs are
required to change the enacted standard, such as the transition
to digital. Therefore, this makes it hard to quickly introduce a
new broadcasting service requiring a new video/audio com-
pression method or a new transmission method.

To easily mtroduce new services, such as the 3DTV and
UHDTYV services, backward compatibility which does not
affect the existing DTV service needs to be provided. The
backward compatibility means providing new services with-
out changing the existing broadcasting system, such as
replacement of the receiver or the TV. For example, when the
UHDTYV or3DTV service 1s provided through any broadcast-
ing channel, the existing broadcasting receiver (or TV) may
view the general DTV service and the new receiver (or TV)
may view the UHDTYV or 3DTV service.

The above information disclosed 1n this Background sec-
tion 1s only for enhancement of understanding of the back-
ground of the invention and therefore 1t may contain infor-
mation that does not form the prior art that 1s already known
in this country to a person of ordinary skill 1n the art.

SUMMARY OF THE INVENTION

The present invention has been made 1n an effort to provide
an apparatus and a method for transmitting and receiving
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2

broadcasting capable of providing a new broadcasting service
while providing backward compatibility to the existing
broadcasting receiver.

An exemplary embodiment of the present invention pro-
vides a broadcasting transmitting apparatus. The broadcast-
ing transmitting apparatus includes a first video encoder, a
second video encoder, a signaling information generator, a
multiplexer, and a transmitter. The first video encoder
encodes a first video stream to be output as a transport stream
(TS) packet;

The second video encoder encodes a second video stream
to be output as a transport stream (1'S) packet;

The signaling information generator generates signaling
information including a program association table (PAT)
which represents configuration information of a broadcasting
channel and a program map table (PMT) which represents
configuration information of a stream 1ncluded 1n the broad-
casting channel to be output as a TS packet. The multiplexer
multiplexes the TS packets, which correspond to the first
video stream, the second video stream, and the signaling
information, to generate a T'S corresponding to the broadcast-
ing channel.

The transmitter transmits the TS through a broadcasting
network. In this case, the PMT may include a program type
provided through the broadcasting channel.

The program type may represent one of a DTV program, a
3DTV program, a UHDTYV dedicated program, a DTV com-
patible 3DTV program, and a DTV compatible UHDTYV pro-
gram.

The PMT may include a descriptor loop, the descriptor
loop may 1nclude a program type descriptor, and the program
type descriptor may include a program type field representing
the program type.

The program type descriptor may further include a pro-
gram type details information field representing program type
details information.

The PMT may include stream type values 1dentitying the
first video stream and the second video stream, and the sig-
naling information generator may set the stream type value of
the second video stream as a stream type value which 1s not
recognized by a first broadcasting receiving apparatus repro-
ducing the first video stream.

Another embodiment of the present invention provides a
broadcasting transmitting method using a broadcasting trans-
mitting apparatus. The broadcasting transmitting method
includes: configuring one broadcasting channel as at least two
video streams; generating a program map table (PMT) rep-
resenting configuration information of a stream included
within the broadcasting channel; setting a program type pro-
vided through the broadcasting channel within the PMT; gen-
erating a TS corresponding to the broadcasting channel by
multiplexing the at least two video streams and the PMT; and
transmitting the TS through a broadcasting network.

The program type may represent one of a DTV program, a
3DTV program, a UHDTYV dedicated program, a DTV com-
patible 3DTV program, and a DTV compatible UHDTYV pro-
gram.

The PMT may further include program type details infor-
mation.

The PMT may further include stream type values identify-
ing the first video stream and the second video stream.

The generating of the PMT may include setting the stream
type value, which 1s not recognized by a first broadcasting
receiving apparatus reproducing the first video stream, as the
stream type value of the second video stream.

Yet another embodiment of the present invention provides
a broadcasting receiving apparatus. The broadcasting receiv-
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ing apparatus includes a recerver, a demultiplexer, a signaling
information extractor, and a video decoder. The receiver
receives a transport stream (1'S) corresponding to a broad-
casting channel. The demultiplexer demultiplexes the TS to
be separated 1nto TS packets which correspond to at least two
video streams and signaling information. The signaling infor-
mation extractor identifies a program type ol the broadcasting,
channel and stream type values of at least two video streams
within the broadcasting channel from a program map table
(PMT) of the TS packet corresponding to the signaling infor-
mation. The video decoder selects and decodes the TS packet
of the video stream corresponding to one of the stream type
values of the at least two video streams based on the program

type.
The program type may represent one of a DTV program, a

3DTV program, a UHDTV dedicated program, a DTV com-
patible 3DTV program, and a DTV compatible UHDTYV pro-

gram.

When the broadcasting receiving apparatus 1s a DTV
receiving apparatus, the video decoder may select and decode
a TS packet which corresponds to a video stream of a stream
type value corresponding to a DTV stream type.

When the broadcasting receiving apparatus 1s a 3DTV or
UHDTYV recetving apparatus, the video decoder may select
and decode a TS packet which corresponds to a video stream
of a stream type value corresponding to a 3DTV or UHDTV
stream type.

Still yet another embodiment of the present invention pro-
vides a broadcasting receiving method using a broadcasting,
transmitting apparatus. The broadcasting recerving method
includes: recetving a transport stream (1'S) corresponding to
a broadcasting channel; demultiplexing the TS to be sepa-
rated mto TS packets which correspond to at least two video
streams and signaling information; identifying a program
type of the broadcasting channel and stream type values of at
least two video streams within the broadcasting channel from
a program map table (PMT) of the TS packet corresponding
to the signaling information; and selecting and decoding the
TS packet of the video stream corresponding to one of the
stream type values of the at least two video streams based on
the program type.

The program type may represent one of a DTV program, a
3DTV program, a UHDTV dedicated program, a DTV com-
patible 3DTV program, and a DTV compatible UHDTYV pro-
gram.

The decoding may include selecting and decoding a TS
packet which corresponds to a video stream of a stream type
value corresponding to a DTV stream type, when the broad-
casting recerving apparatus 1s a DTV receiving apparatus.

The decoding may include selecting and decoding, by the
video decoder, a TS packet which corresponds to a video
stream of a stream type value corresponding to a 3DTV or
UHDTYV stream type, when the broadcastmg receiving appa-
ratus 1s a 3DTV or UHDTYV receiving apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram for conceptually describing an appa-
ratus for transmitting and receiving broadcasting according to
an exemplary embodiment of the present invention.

FI1G. 2 1s a diagram 1llustrating the broadcasting transmuit-
ting apparatus 1llustrated 1n FI1G. 1.

FIG. 3 1s a flowchart 1llustrating a broadcasting transmuit-
ting method using the broadcasting transmitting apparatus

illustrated in FIG. 2.
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FIG. 4 1s a diagram 1llustrating the broadcasting receiving,
apparatus according to an exemplary embodiment of the
present 1nvention.

FIG. 5 1s a flowchart illustrating a broadcasting receiving,
method using the broadcasting recerving apparatus illustrated

in FIG. 4.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

In the following detailed description, only certain exem-
plary embodiments of the present invention have been shown
and described, simply by way of 1llustration. As those skilled
in the art would realize, the described embodiments may be
modified in various different ways, all without departing from
the spirit or scope of the present invention. Accordingly, the
drawings and description are to be regarded as 1llustrative 1n
nature and not restrictive. Like reference numerals designate
like elements throughout the specification.

In addition, unless explicitly described to the contrary, the
word “comprise” and variations such as “comprises” or
“comprising” will be understood to imply the inclusion of
stated elements but not the exclusion of any other elements.

Herematter, an apparatus and a method for transmitting
and receiving broadcasting according to an exemplary
embodiment of the present invention will be described 1n
detail with reference to the accompanying drawings.

FIG. 1 1s a diagram for conceptually describing an appa-
ratus for transmitting and receiving broadcasting according to
an exemplary embodiment of the present invention.

Referring to FIG. 1, a broadcasting transmitting apparatus
100 generates one transport stream (1'S) corresponding to one
broadcasting channel by multiplexing video, audio, and data
streams 1nto one data stream, and transmits the generated
transport stream (TS) through a broadcasting network. In this
case, the video stream may include the existing DTV video
stream which 1s a reference 1image, and a 3DTV video stream
or a UHDTV wideo stream which corresponds to an addi-
tional DTV video stream.

That 1s, the broadcasting transmitting apparatus 100 con-
figures a broadcastmg channel by adding the 3DTV or
UHDTYV wvideo stream 1n addition to the DTV video stream,
thereby providing more realistic and definitive new broad-
casting service than the existing DTV broadcasting service.

A broadcasting recerving apparatus 200 receives the TS of
the corresponding broadcasting channel, and demultiplexes
the recerved TS to be separated into the video, audio, and data
streams, and reproduces the video, audio, and data streams.
The broadcasting receiving apparatus 200 may be a DTV
receiving apparatus 200' which may reproduce the DTV
video stream, or a 3DTV or UHDTYV receving apparatus
200" which may reproduce the 3DTV or UHDTV video
stream.

The DTV recetving apparatus 200' recerves the TS of the
corresponding broadcasting channel to provide the DTV
broadcasting service. In this case, a viewer watches the DTV
broadcasting service through the DTV receiving apparatus
200'. Further, the UHDTYV receiving apparatus 200" receives
the TS of the corresponding broadcastmg channel to prowde
the UHDTYV broadcasting service. In this case, a viewer
watches the DTV broadcasting service through the UHDTV
receiving apparatus 200",

As such, the broadcasting transmitting apparatus 100
transmits at least two video streams, for example, the existing,
DTV video stream and the UHDTYV wvideo stream which are
added to one broadcasting channel, and the DTV receiving

apparatus 200" or the UHDTYV recerving apparatus 200" cor-
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responding to the broadcasting receiving apparatus 200
receives the corresponding broadcasting channel to provide
the DTV or UHDTYV broadcasting service.

All data required for broadcasting as well as the video,
audio, and data streams are transmitted by the TS defined 1n
the ISO/IEC 13818-1 MPEG-2 system standard. The TS 1s a
string of MPEG-2 TS packets which are composed of 188
bytes. Several broadcasting channels may be included within
one TS, and configuration information of the broadcasting
channel 1s transmitted to the broadcasting recerving apparatus
200 through a program association table (PAT) and a program
map table (PMT). The PAT describes the configuration of the
broadcasting channels included in the corresponding TS, and
the PMT 1s a data structure which describes the configuration
information on the video, audio, and data streams included in
the corresponding broadcasting channel. Each of the TS
packets has a packet identifier (PID) as an identifier which
may 1dentify each packet.

Asillustrated in FIG. 1, when two video streams, that 1s, the
DTV wvideo stream and the UHDTV wvideo stream, are
included 1n one broadcasting channel, a DTV receiving appa-
ratus 210 needs to be configured to not recognize the added
UHDTYV wvideo stream, while a UHDTV recerving apparatus
200" needs to be configured to recognize two video streams
but selectively reproduce the UHDTYV video stream. To this
end, the broadcasting transmitting apparatus 100 according to
the exemplary embodiment of the present invention needs to
signal the configuration information of the channel and the
information of the stream within the PMT. Hereinafter, a
method for signaling the configuration information and the
information of the stream within the PMT will be described.

FI1G. 2 1s a diagram 1llustrating the broadcasting transmuit-
ting apparatus illustrated in FIG. 1, and FIG. 3 15 a flowchart
illustrating a broadcasting transmitting method using the
broadcasting transmaitting apparatus 1llustrated 1in FIG. 2.

Referring to FIG. 2, the broadcasting transmitting appara-
tus 100 includes a plurality of video encoders 110 and 120, an
audio encoder 130, a data encoder 140, a signaling informa-
tion generator 150, a multiplexer 160, and a transmitter 170.

Referring to FIG. 3, the plurality of video encoders 110 and
120 each encode the DTV video stream and the UHDTV
video stream (S310), and output the encoded DTV video
stream and UHDTYV video stream to the multiplexer 160 as an
MPEG-2 TS packet type.

The audio encoder 130 encodes the audio stream (S320)
and outputs the encoded audio stream to the multiplexer 160
as the MPEG-2 TS packet type.

The data encoder 140 encodes the data stream (S330) and
outputs the encoded data stream to the multiplexer 160 as the
MPEG-2 TS packet type.

The s1ignaling information generator 150 generates signal-
ing mformation (S340) and outputs the signaling information
to the multiplexer 160 as the MPEG-2 TS packet type. The
signaling information may include the PAT and the PMT.

Table 1 shows the data structure of the PMT defined in the
MPEG-2 system.

TABL.

L1

1

Grammar Bit Number Remarks

TS program map_ section( ) {
table 1d

section_ syntax_ indicator

‘0’

Reserved

section_ length
program__number
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6
TABLE 1-continued

Grammar Bit Number Remarks

Reserved

version_ number

current_next indicator

section_ number

last__section_ number

Reserved

PCR__PID

Reserved

program__info_ length

for (i=0; i<Nj; i++) {
descriptor( )

]

for (i=0; i<N1; i++) {

stream__ type 8

Reserved 3

clementary_ PID 13

Reserved 4

ES_ info_ length 12

for (i=0; i<N2; i++) {

descriptor( )

}

}

CRC32

h

b—l.
P P b ) 00 o0 LA B

 —

32

As shown 1n Table 1, there 1s a descriptor loop after a
program 1information length (program_info_length) field
within the PMT.

The signaling information generator 150 places a program
type descriptor 1n the descriptor loop to be able to identify the
program type provided through the corresponding channel.

The program type descriptor may be commonly used 1n any
broadcasting service to be generated later. The program type

means HDTV, 3DTV, UHDTYV, and the like. The program
type descriptor may be defined as shown 1n Table 2.

Table 2 shows a definition of each data field within the
program type descriptor.

TABLE 2

Syntax Bit Number Remarks

program_ type_ descriptor () {
descriptor__tag

descriptor_ length

reserved

program_ type

type_info_ details_ length

type_ info_ details( ) 8

h

Future Definition

“1117
See Table 3

* o0 o o0 oo

N User Definition

Referring to Table 2, the program type descriptor includes
a descriptor tag (descriptor_tag) field, a descriptor length
(descriptor_length) field, a program type (program_type)
field, a program type details length (type info_details_len-
oth) field, and a program type details information [type_1in-
to_details( )] field. The descriptor_tag field 1s a field 1denti-
tying a descriptor. The descriptor_length field 1s a field
representing a length of the descriptor and represents a total
byte number of fields, such as reserved, program_type field,
type_info_details_length field, and type_1nfo_details( ) field,
which are located below the descriptor_length field. The pro-
gram_type {field commands the program type provided
through the corresponding broadcasting channel, as defined
in Table 3. The type_info_details_length field represents the
total byte number of type_info_details( ) located below the
corresponding field. When there 1s a need to specifically
subdivide and 1dentify the specific program type, the type_in-
fo_details( ) field defines and uses the corresponding field
depending on the user definition.
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Table 3 shows values of the program type.
TABLE 3
Program Type Description
0000 Reserved
0001 DTV (existing SDTV or HDTV) program
0010 3DTYV dedicated program: Non-compatible with
existing recerver (for example, DTV)
0011 UHDTYV dedicated program: Non-compatible with
existing recelver
0100 DTV compatible 3DTV program: Compatible with
existing receiver
0101 DTV compatible UHDTV program: Compatible with

existing receiver

0110-1111 Reserved for future use

As 1llustrated in Table 3, the signaling information genera-
tor 150 1dentifies the program type, such that the broadcasting,
receiving apparatus 200 uses the program_type field to be
able to understand and reproduce which type of program 1is
transmitted at the present point of the corresponding broad-
casting channel.

Further, the broadcasting recerving apparatus 200 uses the
type_info_details( ) field to be able to specifically identity the
program. For example, when the pro gram type 1s “0011” and
the UHDTYV dedicated program, 1t 1s possible for a user to
define and 1dentity a new field, such as “UHDTV_type”, 1n
the type info_details( ) as illustrated in Table 4 so that
4K-UHDTYV (resolution four times higher than HD) or
SK-UHDTYV (resolution sixteen times higher than HD) may
be 1dentified within the UHDTV.

TABLE 4
Syntax Bit Number Remarks
type__info  details( ){
reserved 4 “111”
UHDTV_ type 4
h

As 1llustrated in FIG. 1, when two video streams are
present within the corresponding channel, the signaling infor-
mation generator 150 sets the signaling information in the
PMT to be able to identify each stream.

The signaling information generator 150 provides the
information on each stream from a for loop below a first
descriptor loop in the PMT of Table 1. The corresponding for
loop includes a stream_ type field, a stream 1dentifier (elemen-
tary_PID) field, and the descriptor loop. The stream_type
field represents a type and a compression method of the
stream 1ncluded 1n the TS packet having a PID value which 1s
represented 1n the next stream identifier (elementary_PID)
field. The elementary_PID field represents the i1dentifier of
the stream, that 1s, the PID value of the packet including the
corresponding stream.

Basically, to identify the video, audio, and data streams 1n
the MPEG-2 system standard, stream_type values are
defined. The stream_type values are each different depending
on the compression method of the video and audio streams,
and even 1n the case of the data stream, are different depend-
ing on the transmitted data format. Most of the video com-
pression methods which are used 1n the domestic and inter-
national DTV broadcasting standard are an MPEG-2 and
MPEG-4 part10 (AVC Advanced Video Coding), and one of
the two compression methods 1s selected, or otherwise both of

the two compression methods are defined. As the stream_type
value, the MPEG-2 video uses 0x02 and the AVC video uses

Ox1B.
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To keep the compatibility with the existing DTV, as the
stream_type value of the DTV video stream, the signaling
information generator 150 uses 0x02 in the case of the
MPEG-2 video, uses 0x1B in the case of the AVC video, and
uses the stream_type value, which may not be recognized by
the DTV receiving apparatus 210, as illustrated in Table 5 in
the case of the video stream for the added UHDTV and 3DTV
services or other services. When the stream_type value which
may not be recognmized by the DTV recerving apparatus 210 1s
applied, there 1s a possibility of a malfunction due to the
added video stream. Since the value which may not be rec-
ognized by the DTV recetving apparatus 210 1s defined to be
disregarded in the MPEG-2 system standard, the malfunction
does not occur even though the stream_type value which may
not be recogmzed by the DTV recerving apparatus 210 1s
received.

TABL.

T
N

Stream Type Description

OxAO0 AVC coding 3DTV video (side-by-side, top-and-bottom
format) stream

OxAl HEVC coding 3DTV video (side-by-side, top-and-bottom
format) stream

OxA2 AVC coding UHDTYV video stream

0xA3 HEVC coding UHDTV video stream

In Table 3, the stream_type value 1s a value which may be
later changed to any predetermined value, and the HEVC
coding means the video encoding method which 1s proposed
as a high-efficiency video compression encoding standard 1n
the latest MPEH-H. Further, the case of the 3DTV wvideo
stream corresponds to a case of a frame compatible format
(for example, side-by-side and top-and-bottom formats)

which 1s not compatible with the existing DTV broadcasting
service.

In addition to the PAT and the PMT defined 1n the MPEG-2
system, the data structure for each broadcasting standard
organization to provide the configuration information of the
channel 1s defined 1n the digital broadcasting, and 1n particu-
lar, a program and system information protocol (PSIP)
defined 1n Advanced Television System Committee (ATSC)
and service information standard defined in Society of Cable
Telecommunications Engineers (SCTE) are used 1 Korea
and North America. In the PSIP, the information on the ser-
vice channel 1s provided to the broadcasting recerving appa-
ratus 200 through a virtual channel table (VCT). In addition,
in the SI, the service channel information 1s provided to the
broadcasting recetving apparatus 200 through a short form-
VCT (S-VCT)oralong torm-VCT (L-VCT). In this case, the
program type descriptor of Table 2 i1s transmitted while
included in descriptor loops for each virtual channel of the
VT, the S-VCT, and the L-VCT. Further, to inform a stream
configuration for each channel 1n the VCT and L-VCT, the
stream_type field included 1n an inserted service location
descriptor uses values shown in Table 5 to command the video
streams of the added UHDTV and 3DTV services or other
services so as to provide the compatibility of the correspond-
ing channel with the existing DTV recerving apparatus.

The multiplexer 160 multiplexes the TS packets which
correspond to the DTV wvideo stream, the UHDTYV video
stream, the audio stream, the data stream, and the signaling
information to generate one TS corresponding to one broad-
casting channel (5350).

The transmitter 170 transmits the TS multiplexed by the
multiplexer 160 through the broadcasting network (S360).
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FIG. 4 1s a diagram 1llustrating the broadcasting receiving,
apparatus according to an exemplary embodiment of the
present invention and FIG. 5 1s a flowchart illustrating a
broadcasting recerving method using the broadcasting receiv-
ing apparatus illustrated 1n FI1G. 4.

Referring to FIG. 4, the broadcasting receiving apparatus
200 includes a recerver 210, a demultiplexer 220, a signaling
information extractor 230, a video decoder 240, an audio
decoder 250, and a data encoder 260.

Referring to FIG. 5, the recerver 210 recerves the TS cor-
responding to the broadcasting channel (S510) and transmits
the received TS to the demultiplexer 220.

The demultiplexer 220 demultiplexes the TS to be sepa-
rated 1into the TS packets which correspond to the DTV video
stream, the UHDTV video stream, the audio stream, the data
stream, and the signaling information (8520). The demulti-
plexer 220 outputs the TS packet corresponding to the DTV
video stream and the UHDTV wvideo stream to the video
decoder 240, outputs the TS packet corresponding to the
audio stream to the audio decoder 250, and outputs the TS
packet corresponding to the data stream to the data encoder
260. Further, the demultiplexer 220 outputs the TS packet
corresponding to the signaling information to the signaling
information extractor 230.

The signaling information extractor 230 first searches for
the TS packet including the PAT from the TS packet corre-
sponding to the signaling information to obtain the PAT
(S530). The TS packet including the PAT has 0 as the PID
value. Therefore, the signaling information extractor 230
searches for the packet having the PID value of O to be able to
obtain the PAT.

Further, the signaling information extractor 230 may deter-
mine which broadcasting channels are present 1n the corre-
sponding TS from the obtained PAT, and may determine the
PID of the TS packet including the PMT's for each channel to
obtain the configuration imnformation on each broadcasting
channel.

The signaling information extractor 230 obtains the PMT
of the corresponding broadcasting channel through the PID
information of the PMT obtained from the PAT (8540), and
obtains the configuration information on the video, audio, and
data streams within the corresponding broadcasting channel
and the PID information of the TS packet transmitted by each
stream through the obtained PMT.

The signaling information extractor 230 transmits the con-
figuration information on the video, audio, and data streams
within the broadcasting channel and the PID information of
the TS packet transmitted by each stream to the video decoder
240, the audio decoder 250, and the data encoder 260, respec-
tively.

The video decoder 240 decodes and outputs only the TS
packet corresponding to the PID which corresponds to the
video stream transmitted by the signaling information extrac-
tor 230 (S550). In this case, when the broadcasting recerving,
apparatus 200 1s the DTV receiving apparatus, the video
decoder 240 selects and decodes the TS packet of the video
stream corresponding to the DTV stream_type which may be
recognized by the video decoder 240. When the broadcasting,
receiving apparatus 200 1s the UHDTYV receiving apparatus,
the video decoder 240 may determine both of the DTV

stream_type and the UHDTYV stream_type, but may select
and decode the TS packet corresponding to the UHDTV
video stream among the DTV stream_type and the UHDTV
stream_type.
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The audio decoder 250 decodes and outputs only the TS
packet corresponding to the PID which corresponds to the
audio stream transmitted by the signaling information extrac-
tor 230 (S560).

The data encoder 260 decodes and outputs only the TS
packet corresponding to the PID which corresponds to the
data stream transmitted by the signaling information extrac-
tor 230 (S570).

As aresult, the broadcasting receiving apparatus 200 filters
only the corresponding packets based on the configuration
information of the broadcasting channel obtained from the
PMT and the PID information corresponding to each of the
video, audio, and data streams to reproduce the video/audio
streams.

According to the exemplary embodiments of the present
invention, it 1s possible to provide the new broadcasting ser-
vices, such as the UHDTYV or the 3DTV while being compat-
ible with the existing DTV recerving apparatus, by configur-
ing the channel by adding the UHDTV wvideo stream or the
3DTV stream corresponding to the existing DTV video
stream to the existing DTV video stream and defining the
stream_type value, which may not be recognized by the exist-
ing DTV receiving apparatus, so as to identity the descriptor
for identitying the program type from the DTV video stream
and the added video stream.

Further, it 1s possible to very easily provide the backward
compatibility which may be the biggest problem 1n applying
the new broadcasting service, thereby greatly contributing to
the activation of the new broadcasting service and the activa-
tion of the related equipment and media industry.

The exemplary embodiments of the present invention are
not implemented only by the apparatus and/or method as
described above, but may be implemented by programs real-
1zing the functions corresponding to the configuration of the
exemplary embodiments of the present invention or a record-
ing medium recorded with the programs, which may be
readily implemented by a person having ordinary skill in the
art to which the present invention pertains from the descrip-
tion of the foregoing exemplary embodiments.

While this invention has been described in connection with
what 1s presently considered to be practical exemplary
embodiments, 1t 1s to be understood that the 1nvention 1s not
limited to the disclosed embodiments, but, on the contrary, 1s
intended to cover various modifications and equivalent
arrangements 1ncluded within the spirit and scope of the
appended claims.

What 1s claimed 1s:

1. A broadcasting transmitting apparatus, comprising;

a first video encoder encoding a digital television (D1TV)
video stream to be output as a transport stream (1'S)
packet;

a second video encoder encoding a three-dimensional TV
(3DTV) or ultra- high-defimition TV (UHDTV) video
stream to be output as a TS packet;

a signaling information generator generating signaling
information including a program association table
(PAT), which represents configuration imnformation of a
broadcasting channel and a program map table (PMT)
which represents configuration mnformation of a stream
included in the broadcasting channel to be outputasa TS
packet;

a multiplexer multiplexing the TS packets, which corre-
spond to the DTV video stream, the 3DTV or UHDTV
video stream, and the signaling information, to generate
a'lS corresponding to the broadcasting channel;

a transmitter transmitting the TS through a broadcasting
network,
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wherein the PMT includes a program type provided
through the broadcasting channel, the program type rep-
resenting one of a DTV program, a 3DTV program, a
UHDTYV dedicated program, a DTV compatible 3DTV
program, and a DTV compatible UHDTYV program;

wherein the PMT includes a descriptor loop, the descriptor
loop 1ncludes a program type descriptor, and the pro-
gram type descriptor includes a program type field rep-
resenting the program type;

wherein the program type descriptor further includes a
program type details information field representing pro-
gram type details information; and

wherein the PMT includes stream type values identifying
the DTV video stream and the 3DTV or UHDTV video
stream, and the signaling information generator sets the
stream type value of the 3DTV or UHDTYV video stream
as a stream type value which 1s not recognized by a first
broadcasting receiving apparatus reproducing the DTV
video stream.

2. A broadcasting transmitting method using a broadcast-

ing transmitting apparatus, the method comprising:

configuring one broadcasting channel as at least two video
streams comprising a digital television (DTV) video
stream and a three-dimensional TV (3DTV) or ultra-

high-definition TV (UHDTV) video stream;

generating a program map table (PMT) representing con-
figuration information of a stream included within the
broadcasting channel;
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setting a program type provided through the broadcasting
channel within the PMT;

generating a’'T'S transport stream (1'S) corresponding to the
broadcasting channel by multiplexing the at least two
video streams and the PMT; transmitting the T'S through
a broadcasting network,

wherein the program type represents one of a DTV pro-
gram, a 3DTV program, a UHDTYV dedicated program,
a DTV compatible 3DTV program, and a DTV compat-
ible UHDTYV program;

wherein the PMT includes a descriptor loop, the descriptor
loop 1ncludes a program type descriptor, and the pro-
gram type descriptor includes a program type field rep-
resenting the program type;

wherein the program type descriptor further includes a
program type details information field representing pro-
gram type details information; and

wherein the PMT includes stream type values 1dentifying
the DTV video stream and the 3DTV or UHDTYV video
stream, and the signaling information generator sets the
stream type value of the 3DTV or UHDTYV video stream
as a stream type value which 1s not recognized by a first
broadcasting receiving apparatus reproducing the DTV
video stream.
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