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(57) Abstract: A receiving apparatus is provided. The receiving apparatus includes a first receiver which receives a first signal
through a radio frequency (RF) broadcast network, a second receiver which receives a second signal through an internet protocol
(IP) communication network, and a signal processor which detects pair type information from at least one of the first signal and the
second signal, selects pair information, corresponding to the pair type information, from among the pair information included in the
at least one of the first signal and the second signal, and synchronizes the first signal and the second signal with each other according
to the selected pair information. Accordingly, different signals are synchronized and output.
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Description
Title of Invention: RECEIVING APPARATUS FOR RECEIVING
A PLURALITY OF SIGNALS THROUGH DIFFERENT PATHS

AND METHOD FOR PROCESSING SIGNALS THEREOF
Technical Field

[1] Methods and apparatuses consistent with exemplary embodiments relate to a
receiving apparatus and a method for processing signals. More particularly, em-
bodiments relate to a receiving apparatus, which synchronizes a plurality of signals

received through different paths, and a method for processing signals thereof.

Background Art

[2] In the development of electronic technologies, various kinds of electronic ap-
paratuses have been developed and distributed. A receiving apparatus, e.g., a television
(TV), is a representative example of the electronic apparatuses.

[3] As performance of the modern TV has been improved, multi-media contents, e.g.,
3D contents or full high definition (HD) contents, are also serviced. Such types of
contents have larger data than that of existing contents.

[4] However, a transmission bandwidth used in a broadcast network is limited.
Therefore, a size of a content transmittable through the current broadcast network is
also limited. To overcome a limitation of the transmission bandwidth in the related art,
resolution is unavoidably reduced. Therefore, there is a problem that image quality de-
teriorates.

[5] To solve this problem, there has been attempts in the related art to provide various
types of media data through various transmission environments. However, since such
data is transmitted through a different path, a receiver may not know whether the data
are related to each other. Thus, in the related art, the receiver is not able to appro-
priately synchronize the data.

[6] Therefore, there is a demand for a method for appropriately synchronizing various

contents.
Disclosure of Invention

Technical Problem

[7] One or more exemplary embodiments may provide a receiving apparatus, which
receives a plurality of signals transmitted through different networks, synchronizes the
signals with one another, and outputs the signals, and a method for processing signals

thereof.

Solution to Problem
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[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

One or more exemplary embodiments may overcome the above disadvantages and
other disadvantages not described above. However, it is understood that one or more
exemplary embodiment are not required to overcome the disadvantages described
above, and may not overcome any of the problems described above.

According to an aspect of an exemplary embodiment, there is provided a receiving
apparatus including: a first receiver which receives a first signal through a radio
frequency (RF) broadcast network; a second receiver which receives a second signal
through an internet protocol (IP) communication network; and a signal processor
which detects pair type information from at least one of the first signal and the second
signal, selects pair information corresponding to the pair type information from among
the pair information included in the at least one of the first signal and the second
signal, and synchronizes the first signal and the second signal with each other
according to the selected pair information.

The signal processor may detect the pair type information from a reserved area or a
descriptor area in a Program Map Table (PMT) of at least one of the first signal and the
second signal.

The signal processor may detect the pair type information from a reserved area or a
descriptor area of a Program and System Information Protocol Virtual Channel Table
(PSIP VCT) or an Event Information Table (EIT) of the at least one of the first signal
and the second signal.

The signal processor may detect the pair type information from a private stream or a
metadata stream which is included in the at least one of the first signal and the second
signal.

The signal processor may include: a first demuxer which demuxes the first signal and
detects first video data; a second demuxer which, if the second signal has a transport
stream format, demuxes the second signal and detects second video data; a filer parser
which, if the second signal has a file format, parses the second signal and detects the
second video data; a first decoder which decodes the first video data demuxed by the
first demuxer; a second decoder which decodes the second video data detected by the
second demuxer or the file parser; and a renderer which performs rendering by
combining the first video data decoded by the first decoder and the second video data
decoded by the second decoder.

At least one of the first demuxer, the second demuxer, the file parser, the first
decoder, the second decoder, and the renderer may be selectively operated according to
a value of the pair type information, and may detect the pair information.

The signal processor may include: a first demuxer which demuxes the first signal and
detects first video data; a second demuxer which, if the second signal has a transport

stream format, demuxes the second signal and detects second video data; a filer parser
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[16]

[17]

[18]

[19]

which, if the second signal has a file format, parses the second signal and detects the
second video data; a first decoder which decodes the first video data demuxed by the
first demuxer; a second decoder which decodes the second video data detected by the
second demuxer or the file parser; a renderer which performs rendering by combining
the first video data decoded by the first decoder and the second video data decoded by
the second decoder; and a controller which detects the pair type information from the
at least one of the first signal and the second signal, and controls at least one of the first
demuxer, the second demuxer, the file parser, the first decoder, the second decoder,
and the renderer to detect the pair information according to the pair type information
and perform synchronization.

If the pair type information designates a time code or a frame number which is
recorded in a Packetized Elementary Stream (PES) level as the pair information, the
controller may control the first demuxer and the second demuxer or the first demuxer
and the file parser to detect video data which has a same time code or a frame number.
If the pair type information designates the time code or the frame number which is
recorded in an Elementary Stream (ES) level as the pair information, the controller
may control the first decoder and the second decoder to decode the first signal and the
second signal and then output video data which has a same time code or a frame
number. If the pair type information designates the time code or the frame number
which is recorded in a video level as the pair information, the controller may control
the renderer to detect video data which has a same time code or a frame number from
the decoded first signal and the decoded second signal, respectively, and render the
video data.

The pair type information may include one of a first value which designates a video
level watermark time code as the pair information, a second value which designates a
video level watermark frame number as the pair information, a third value which
designates an Elementary Stream (ES) level Society of Motion Pictures and Television
Engineers (SMPTE) time code as the pair information, a fourth value which designates
a PES level SMPTE time code as the pair information, a fifth value which designates a
PES level frame number as the pair information, a sixth value which designates a PES
level counterpart Presentation Time Stamp (PTS) as the pair information, and a
seventh value which designates a video level watermark counterpart PTS as the pair in-
formation.

The first signal may include one of left-eye image data and right-eye image data of a
3D content, and the second signal may include the other one of the left-eye image data
and the right-eye image data of the 3D content.

One of the first signal and the second signal may include a 2D content data, and the

other one of the first signal and the second signal may include at least one of mul-
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tilingual audio data, multilingual subtitle data, ultra-high definition (UHD) broadcast
data, depth map data, and other view point data corresponding to the 2D content data.

According to an aspect of another exemplary embodiment, there is provided a
method for processing signals of a receiving apparatus, the method including:
receiving a first signal and a second signal through a radio frequency (RF) broadcast
network and an internet protocol (IP) communication network, respectively; detecting
pair type information from at least one of the first signal and the second signal; and
processing signals by selecting pair information corresponding to the pair type in-
formation from among the pair information included in the at least one of the first
signal and the second signal, and synchronizing the first signal and the second signal
with each other according to the selected pair information.

The pair type information may be recorded on a reserved area or a descriptor area in
a Program Map Table (PMT) of the at least one of the first signal and the second
signal.

The pair type information may be recorded on a reserved area or a descriptor area of
a Program and System Information Virtual Channel Table (PSIP VCT) or an Event In-
formation Table (EIT) of the at least one of the first signal and the second signal.

The pair type information may be recorded on a private stream or a metadata stream
which is included in the at least one of the first signal and the second signal.

The pair type information may include one of a first value which designates a video
level watermark time code as the pair information, a second value which designates a
video level watermark frame number as the pair information, a third value which
designates an Elementary Stream (ES) level Society of Motion Picture and Television
Engineers (SMPTE) time code as the pair information, a fourth value which designates
a PES level SMPTE time code as the pair information, a fifth value which designates a
PES level frame number as the pair information, a sixth value which designates a PES
level counterpart PTS as the pair information, and a seventh value which designates a
video level watermark counterpart Presentation Time Stamp (PTS) as the pair in-
formation.

According to a further aspect of another exemplary embodiment, there is provided a
non-transitory computer readable medium storing a program causing a computer to
execute a process, the process including: receiving a first signal and a second signal
through a radio frequency (RF) broadcast network and an internet protocol (IP) com-
munication network, respectively; detecting pair type information from at least one of
the first signal and the second signal; selecting pair information, corresponding to the
pair type information, from among the pair information included in the at least one of
the first signal and the second signal; and synchronizing the first signal and the second

signal with each other according to the selected pair information.
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[26] The first signal and the second signal may include a single multimedia content.

[27] According to the various exemplary embodiments as described above, data included
in a plurality of signals received through a plurality of different communication
networks can be synchronized using pair type information, which designates an ap-
propriate pair signal. Accordingly, appropriate pair information can be used according
to a situation.

Advantageous Effects of Invention

[28] -

Brief Description of Drawings

[29] The above and/or other aspects will be more apparent by describing in detail
exemplary embodiments, with reference to the accompanying drawings, in which:

[30] FIG. 1 is a block diagram illustrating a transmitting and receiving system according
to an exemplary embodiment;

[31] FIG. 2 is a table illustrating examples of pair type information;

[32] FIGS. 3 to 10 are views illustrating a method for transmitting pair type information
and a structure of pair type information according to various exemplary embodiments;

[33] FIG. 11 is a view to explain a configuration and an operation of a transmitting system
according to an exemplary embodiment;

[34] FIG. 12 is a view to explain a configuration and an operation of a receiving apparatus
according to an exemplary embodiment;

[35] FIG. 13 is a view illustrating an example of a structure in which a time code is
recorded on a group of picture (GOP) header;

[36] FIG. 14 is a view to explain a method for transmitting a time code using sup-
plemental enhancement information (SEI) defined in advanced video coding (AVC:
ISO/IEC 14496-10);

[37] FIG. 15 is a view illustrating an example of pair type information of a watermark
format which is carried in an elementary stream (ES) payload of a first signal which is
transmitted through a radio frequency (RF) broadcast network;

[38] FIG. 16 is a view illustrating an example of pair type information of a watermark
format which is carried in an ES payload of a second signal which is transmitted
through an internet protocol (IP) network;

[39] FIG. 17 is a view illustrating an example of pair type information which is carried in
a second signal based on an MP4 file format;

[40] FIG. 18 is a view to explain a configuration and an operation of a transmitting system
according to another exemplary embodiment;

[41] FIG. 19 is a view to explain a configuration and an operation of a receiving apparatus

according to another exemplary embodiment;
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[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]
[54]

[55]

[56]

[57]

[58]

FIG. 20 is a view illustrating an example of packetized elementary stream (PES)
level pair type information of a first signal which is transmitted through an RF

broadcast network;
FIG. 21 is a view illustrating an example of PES level pair type information of a

second signal which is transmitted through an IP communication network;

FIG. 22 is a view illustrating an example of PES level pair type information which is
carried in a second signal based on an MP4 file format;

FIG. 23 is a view illustrating a configuration and an operation of a transmitting
system according to still another exemplary embodiment;

FIG. 24 is a view illustrating a configuration and an operation of a receiving
apparatus according to still another exemplary embodiment;

FIG. 25 is a table illustrating pair type information to which a value designating a
PES level counterpart presentation time stamp (PTS) as pair information is added;

FIG. 26 is a view illustrating an example of a signal format which includes a PES
level counterpart PTS;

FIG. 27 is a table illustrating pair type information to which a value designating a
video level watermark counterpart PTS as pair information is added;

FIG. 28 is a view to explain a method for transmitting pair type information through
a private stream or a metadata stream of a first signal which is transmitted through an
RF broadcast network;

FIG. 29 is a view to explain a method for transmitting pair type information through
a private stream or a metadata stream of a second signal which is transmitted through
an IP communication network;

FIG. 30 is a view to explain a method for transmitting pair type information through
a private stream or a metadata stream of a second signal based on an MP4 file format;

FIG. 31 is a table to explain syntax of pair type information;

FIG. 32 is a view illustrating another example of a configuration of a signal
processor; and

FIG. 33 is a flowchart to explain a method for processing signals of a receiving

apparatus according to an exemplary embodiment.

Best Mode for Carrying out the Invention

Mode for the Invention

Hereinafter, exemplary embodiments will be described in greater detail with
reference to the accompanying drawings.

In the following description, same reference numerals are used for the same elements

when they are depicted in different drawings. The matters defined in the description,
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[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

such as detailed construction and elements, are provided to assist in a comprehensive
understanding of exemplary embodiments. Thus, it is apparent that exemplary em-
bodiments can be carried out without those specifically defined matters. Also,
functions or elements known in the related art are not described in detail since they
would obscure the exemplary embodiments with unnecessary detail.

FIG. 1 is a block diagram illustrating a transmitting and receiving system according
to an exemplary embodiment. Referring to FIG. 1, a transmitting and receiving system
includes a plurality of transmitting apparatuses 1 and 2 (i.e., 100-1 and 100-2, re-
spectively), and a receiving apparatus 200.

The transmitting apparatuses 1 and 2 transmit different signals through different
paths. For example, the transmitting apparatus 1 transmits a first signal through a radio
frequency (RF) broadcast network, and the transmitting apparatus 2 transmits a second
signal through an internet protocol (IP) communication network.

The first and second signals include different data, constituting a single multimedia
content. For example, in the case of a 3D content, a left-eye image and a right-eye
image may be included in the first signal and the second signal, respectively. Also, a
content may be divided into video data and audio data or may be divided into moving
image data and subtitle data, etc., and may be included in the first signal or the second
signal.

The first signal includes first pair information along with first data, and the second
signal includes second pair information along with second data.

The first and second pair information may use diverse information. Specifically, the
pair information may be a society of motion picture and television engineers (SMPTE)
time code, a frame number, or other diverse information according to its type, and may
be divided into a video level, an ES level, and a PES level according to a providing
method thereof.

The transmitting apparatuses 1 and 2 may provide the pair information in various
formats and methods according to a type of a content, a transmission environment, an
encoding method, and a size of a content. An identifier is needed to identify such pair
information which is provided in various formats and methods.

Pair type information refers to such an identifier. In other words, the pair type in-
formation refers to a value that designates information from among various pieces of
information included in at least one of the first and second signals as pair information.
Alternatively, the pair type information may be called a pair type or a media pair type.

The receiving apparatus 200 identifies the pair type information transmitted from at
least one of the transmitting apparatuses 1 and 2, and detects information designated as
the pair information from the first and second signals. The receiving apparatus 200

compares the detected pair information, synchronizes the first and second signals with
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each other, and outputs the synchronized signals.

Referring to FIG. 1, the receiving apparatus 200 includes a first receiver 210, a
second receiver 220, and a signal processor 230.

The first receiver 210 receives the first signal through the RF broadcast network. The
second receiver 220 receives the second signal through the IP communication network.

The second signal may be transmitted in a real time transport stream format or an
MP4 file format. If the second signal is transmitted in the real time transport stream
format, the second signal may be transmitted and received using a protocol, e.g., a real-
time transport protocol (RTP) or a hypertext transfer protocol (HTTP). If the HTTP is
used, a metadata file should be provided so that the second signal can be obtained.

The metadata refers to information that informs where a multimedia content can be
received. The metadata file may include information that a client should know in
advance, such as a location of each of a plurality of separated files on a content time,
an URL of a source which provides a corresponding file, and a size of a file. The
metadata file may be classified variously according to a type of an HTTP-based
streaming. In other words, in the case of a smooth streaming method, an internet in-
formation service (IIS) smooth streaming media (ISM) file may be used as a metadata
file. Also, in the case of an internet engineering task force (JETF) HTTP live streaming
method, an m3v8 file may be used as a metadata file. In the case of an adaptive HTTP
streaming Rel. 9 employed in 3GPP, an adaptive HTTP streaming Rel. 2 employed in
OIPF, or a dynamic adaptive streaming over HTTP method employed in MPEG, media
presentation description (MPD) may be used as a metadata file. The second receiver
220 detects address information on a source from which the metadata file is obtained,
from the first signal, accesses the source and obtains the metadata file, and then
receives the second signal using the metadata file. According to another exemplary
embodiment, the metadata file may be directly included in the first signal. In this case,
the second receiver 220 may directly obtain the metadata file from the first signal and
may receive the second signal.

The signal processor 230 detects pair type information from at least one of the first
and second signals. The signal processor 230 selects pair information corresponding to
the pair type information from among the pair information included in the first and
second signals. The signal processor 230 synchronizes the first and second signals with
each other according to the selected pair information, and outputs the synchronized
signals.

FIG. 2 is a table to explain various examples of pair type information. Referring to
FIG. 2, the pair type information includes a first value which designates a video level
watermark time code as pair information, a second value which designates a video

level watermark frame number as pair information, a third value which designates an
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ES level SMPTE time code as pair information, a fourth value which designates a PES
level SMPTE time code as pair information, and a fifth value which designates a PES
level frame number as pair information. The first to fifth values may be expressed by
bit values such as 0x01, 0x02, 0x03, 0x04, and 0x05.

The video level recited herein means that pair information is carried in a video data
payload area of a PES packet. The ES level means that pair information that is carried
in a video data ES header area of a PES packet. The PES level means that pair in-
formation is carried in a payload area of a data packet which is separately provided in a
PES packet.

The time code is a series of pulse signals that is generated by a time code generator
and is a signal standard which is developed to manage editing easily. When a content is
generated and edited, the same time code is used to manage synchronized left-eye
image and right-eye image. Accordingly, the time code may maintain the same pair re-
gardless of when a stream is generated or sent. Specifically, an SMPTE time code may
be used. That is, the SMPTE 12M expresses a time code in the form of
"clock:minute:second:frame". The SMPTE time code may be divided into a longitude
time code (LTC) or a vertical interval time code (VITC) according to a recording
method. The LTC may consist of data of 80 bits in total, including visual information
(25 bits), user information (32 bits), pair information (16 bits), a reserved area (4 bits),
and frame mode display (2 bits). The VITC is recorded on two horizontal lines, within
a vertical blanking interval of a video signal. The SMPTE RP-188 defines an interface
standard to allow a time code of an LTC or VITC type to be transmitted as ancillary
data.

The frame number refers to identification information, e.g., a number assigned to
each frame. The frame number may be recorded on an event information table (EIT), a
program map table (PMT), a private stream, and a transport stream header of the first
or second signal.

As described above, the receiving apparatus 200 detects the time code or the frame
number according to the pair type information and synchronizes the signals based on
the detected information. A method for synchronizing the signals using the time code
or the frame number will be explained in detail below.

The pair type information for designating a type of pair information may be
transmitted in various methods, which include a first method in which the pair type in-
formation is transmitted using a reserved area or a descriptor area in a PMT, a second
method in which the pair type information is transmitted using a reserved area or a de-
scriptor area of a program and system information protocol virtual channel table (PSIP
VCT) or an event information table (EIT), and a third method in which the pair type

information is transmitted using a private stream or a metadata stream.
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Hereinafter, various examples of a method for transmitting pair type information will
be explained.

FIG. 3 is a view to explain the first method in which the pair type information is
transmitted using a reserved area or a descriptor area of a PMT. (a) of FIG. 3 illustrates
a syntax of a program map table. Referring to (a) of FIG. 3, a reserved area and a de-
scriptor are defined in the program map table. The pair type information may be
recorded on such a reserved area or a descriptor area. (b) of FIG. 3 illustrates a syntax
of a new descriptor, which is defined for the pair type information. Referring to (b) of
FIG. 3, pair type information of 24 bits may be recorded on the new descriptor.

FIG. 4 is a view to explain the second method in which the pair type information is
transmitted using a reserved area or a descriptor area of a PSIP VCT.

(a) of FIG. 4 illustrates a bit stream syntax of a VCT, which provides channel or
event information in the ATSC A65. Referring to FIG. 4, the pair type information
may be recorded on the reserved area or the descriptor area in the VCT. (b) of FIG. 4
illustrates syntax of pair type information, which is recorded on the descriptor area.

FIG. 5 is a view to explain the second method in which the pair type information is
transmitted using a reserved area or a descriptor area of an event information table
(EIT). (a) of FIG. 5 illustrates bit stream syntax of an EIT. Referring to FIG. 5, the pair
type information may be recorded on the reserved area or the descriptor area of the
EIT. (b) of FIG. 5 illustrates syntax of pair type information, which is recorded on the
descriptor area.

FIG. 6 is a view to explain the third method in which the pair type information is
transmitted using a private stream or a metadata stream. In the third method, the pair
type information may be provided using a structure of the private stream or the
metadata stream for providing additional information or additional data. The private
stream is defined by one of stream types=0x05 and 0x06, and the metadata stream is
defined by one of stream types= 0x14, 0x15, and 0x16 in the PMT. In (a) to (d) of FIG.
6, the pair type information is provided using the private stream or the metadata
stream, which is defined by stream type=0x15 or 0x05, other than the PES video
packet (b) and the audio packet (c).

FIG. 7 is a table to explain syntax of pair type information, which is provided
through a stream as shown in (d) of FIG. 6. Referring to FIG. 7, pair type information
(media_synchronization_pair_type) consists of 8 bits.

As described above, the pair type information may be transmitted in various
methods. Hereinafter, a format of pair information according to pair type information
and a method for providing pair information will be explained.

FIGS. 8 to 12 are views illustrating a structure of pair information which is

transmitted in a video level, and a configuration of a transmitting and receiving system
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using the pair information.

Referring to the table shown in FIG. 2, if pair type information has a value of 0x01 or
0x02, pair information is provided in a video level. In other words, the pair information
is inserted frame by frame through a video watermark method. The watermark may be
divided into a method in which pair information is inserted into a space area and a
method in which pair information is inserted into a frequency area. Specifically, the
pair information may be inserted into a least significant bit (LSB) of an image in the
space region or may be inserted after the space area is converted into the frequency
area.

FIG. 8 is a view illustrating a providing format of a first signal which is transmitted
through an RF broadcast network. Referring to FIG. 8, pair information of a watermark
format is carried in an ES payload area of a video packet in which real video data is
carried. The pair information may be information for correcting a PTS or DTS to solve
inconsistency in PCR-based PTS or DTS pair information between two or more
streams.

FIG. 9 is a view illustrating a providing format of a second signal which is
transmitted in a transport stream format through an IP communication network.
Referring to FIG. 9, pair information of a watermark format is carried in an ES payload
area of a video packet, in which real video data is carried.

FIG. 10 is a view illustrating a format of a second signal, which is transmitted in an
MP4 file format. Referring to FIG. 10, pair information of a watermark format may be
carried in video data in an mdat area, in which a real video value is provided.

As described above, the pair information may be stored in various locations and the
transmitting apparatuses 1 and 2 generate pair type information according to a location
in which pair information to be used is stored and provide the pair type information to
the receiving apparatus 200.

FIG. 11 is a view illustrating a configuration of a transmitting system including
transmitting apparatuses 1 and 2 (i.e., 100-1 and 100-2, respectively). Referring to FIG.
11, the transmitting system includes a plurality of source apparatuses 300-1 and 300-2,
a transmitting apparatus 1 and a transmitting apparatus 2.

The source apparatus 300-1 refers to a content server which provides an already
recorded content, and the source apparatus 300-2 refers to a live source which provides
a content on a real time basis. Raw video provided by the source apparatuses 300-1 and
300-2 includes pair information in a watermark format. In FIG. 11, a time code which
is added to each frame in sequence, e.g., 01.00.00.00, 01.00.00.01, and 01.00.00.02 or
a frame number, e.g., frame #1, #2, and #3 may be included in the watermark format.

In FIG. 11, the source apparatuses 300-1 and 300-2 provide left-eye raw video data

to the transmitting apparatus 1 and provide right-eye raw video data to the transmitting
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apparatus 2. However, this is merely an example and data of the source apparatus
300-1 may be provided to the transmitting apparatus 1 and data of the source apparatus
300-2 may be provided to the transmitting apparatus 2.

The transmitting apparatus 1 includes an encoder 110-1, a muxer 120-1, and a
modulator 130-1. The encoder 110-1 encodes the raw data in an MPEG2 encoding
method and generates a video ES, and provides the video ES to the muxer 120-1. The
muxer 120-1 muxes additional data regarding the video ES and generates an
MPEG2-transport stream (TS), and provides the MPEG2-TS to the modulator 130-1.

The modulator 130-1 modulates the data in an ATSC 8-VSB modulating method and
outputs the data.

The transmitting apparatus 2 includes an encoder 110-2, a muxer 120-2, a file
generator 130-2, and a server 140-2. The encoder 110-2 encodes the raw data in an
advanced video coding (AVC) method and generates a video ES. The encoder 110-2
may provide the video ES to the muxer 120-2 if a content is transmitted in a TS format.
The muxer 120-2 muxes additional data regarding the video ES and provides the data
to the sever 140-2.

If a content is transmitted in an MP4 file format, the encoder 110-2 may provide the
video ES to the file generator 130-2. The file generator 130-2 converts the video ES
into a file format and provides the file format to the server 140-2.

The server 140-2 stores the video data provided from the muxer 120-2 or the file
generator 130-2. If a request for video data (a video request) is received from the
receiving apparatus 200, the server 140-2 streams the stored TS through the IP commu-
nication network according to the request or may provide the stored file to the
receiving apparatus 20 through the IP communication network. Although a request for
3D video data is received in FIG. 11, the same processing is performed for 2D video
data or other audio data.

In FIG. 11, pair type information may be inserted into a PMT, PSIP VCT, or EIT in
the TS or the file by the encoders 110-1 and 110-2 and the muxers 120-1 and 120-2, or
may be generated as a separate private stream or metadata stream. Such pair type in-
formation may be provided from the source apparatuses 300-1 and 300-2, may be
generated by the encoders 110- 1 and 110-2 and the muxers 120-1 and 120-2, and may
use a value which is stored in a separate storage (not shown). Alternatively, the pair
type information may be generated by a separate controller (not shown) and may be
provided to the encoders 110-1 and 110-2 or the muxers 120-1 and 120-2. If the
controller is provided, the controller may selectively determine pair information to be
used according to a user command which is input to the transmitting apparatuses 1 and
2. If the pair information is determined, the controller may generate pair type in-

formation corresponding to the determined pair information and a transmitting method
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thereof, and may provide the pair type information to the encoders 110-1 and 110-2 or
the muxers 120-1 and 120-2.

FIG. 12 is a view illustrating an example of a configuration of a receiving apparatus
which receives first and second signals transmitted from the transmitting system of
FIG. 11. Referring to FIG. 12, the receiving apparatus includes a first receiver 210, a
second receiver 220, and a signal processor 230.

The first receiver 210 receives a first signal through an RF broadcast network. The
second receiver 220 receives a second signal through an IP communication network.

The signal processor 230 detects pair type information from at least one of the first
signal and the second signal. The signal processor 230 selects pair information corre-
sponding to the pair type information from the pair information included in the first
signal and the second signal, and synchronizes the first signal and the second signal
with each other according to the selected pair information.

For example, if a time code is designated by the pair type information, the receiving
apparatus 200 detects a time code recorded on a video frame of the first signal and a
time code recorded on a video frame of the second signal. The signal processor 230
compares the detected time codes and selects video frames that have the same time
code from among the video frames of the first signal and the video frames of the
second signal. Also, the signal processor 230 identifies a time stamp difference
between the selected video frames, and performs synchronization by correcting a time
stamp according to the identified value. In other words, according to the MPEG
standard, a transport stream for transmitting broadcast data includes a program clock
reference (PCR) and a presentation time stamp (PTS). The PCR refers to reference
time information based on which a receiving apparatus (a set-top box or a TV)
conforming to the MPEG standard sets a clock reference according to that of
transmitting apparatuses 100-1 and 100-2. The receiving apparatus 200 sets a value of
a system time clock (STC) according to the PCR. The PTS refers to a time stamp that
informs a reproducing time for synchronizing video and audio data in a broadcast
system conforming to the MPEG standard. The PTS is referred to as a time stamp in
this specification. If different signals are transmitted from different transmitting ap-
paratuses 100-1 and 100-2 as shown in FIG. 1, a PCR may be different according to
characteristics of the transmitting apparatuses 100-1 and 100-2. Therefore, even if the
signals are reproduced according to a time stamp which is set according to the PCR,
the signals may not be synchronized. If a time code is designated as pair information
by pair type information, the signal processor 230 performs synchronization by
correcting time stamps of video frames which have the same time code from among
the video frames of each signal to be consistent with each other. Also, the signal

processor 230 may perform synchronization by performing decoding, scaling and
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rendering with respect to the video frame with reference to the time code, without
correcting the time stamp.

Frame index information, such as a frame number, may be designated as pair in-
formation by pair type information. The frame index information refers to identi-
fication information that is assigned to each frame. The representative example of the
frame index information may be a frame number. The frame index information may be
recorded on an event information table (EIT), a PMT, a private stream, or a transport
stream header of a real time transport stream. The signal processor 230 may correct
time stamps of frames that have the same frame index to be consistent with each other.
Accordingly, if the video frames of each signal are processed based on the corrected
time stamp, synchronization is naturally performed.

Referring to FIG. 12, the signal processor 230 includes a first demuxer 231, a first
decoder 232, a renderer 233, a second demuxer 234, a file parser 235, and a second
decoder 236. The first demuxer 231, the first decoder 232, the renderer 233, the second
demuxer 234, the file parser 235, and the second decoder 236 are selectively operated
according to a value of pair type information, and detect pair information.

Referring to FIG. 12, the first signal received by the first receiver 210 is transmitted
to the first demuxer 231 in an MPEG2-TS format. The first demuxer 231 demuxes the
received transport stream and outputs a video ES. The first decoder 232 is im-
plemented by an MPEG2 decoder and decodes the video ES. The decoded raw data is
provided to the renderer 233.

The second signal, received by the second receiver 220, may be received in an
MPEG2-TS format or a file format. The MPEG2-TS refers to a transport stream that is
encoded in an MPEG2 encoding method, is modulated in an ATSC 8VSB method, and
is transmitted. The MPEG2-TS is transmitted to the second demuxer 234. The second
demuxer 234 demuxes the received transport stream and detects the video ES, and
provides the video ES to the second decoder 236. The second signal received in the file
format is provided to the file parser 235. The file parser 235 parses the received file
and provide a result of the parsing to the second decoder 236. The second decoder 236
decodes the video data which is provided from the second demuxer 234 or the file
parser 235 in an AVC method, and provides the decoded video data to the renderer
233.

Referring to FIG. 12, the decoding data provided from the first decoder 232 and the
second decoder 236, e.g., the raw data, may include pair information such as a time
code or a frame number in a watermark format. As described above, the renderer 233
may detect the pair information included in each raw data in the watermark format, and
may directly synchronize frames based on the pair information, or may correct the time

stamp of each frame and may perform rendering according to the time stamp.
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Next, the pair information may be transmitted in an ES level.

FIGS. 13 to 17 are views illustrating a structure of pair information which is
transmitted in an ES level and a configuration of a transmitting and receiving system
which uses the pair information.

Referring to the table shown in FIG. 2, if pair type information has a value of 0x03,
pair information is provided in an ES level. In other words, the pair information may
be inserted into an ES header area. Specifically, the pair information has a format of a
SMPTE time code. In the case of the MPEG?2, an SMPTE time code of an ES header
level may be provided through a GOP header or a picture timing SEI of the AVC.

FIG. 13 illustrates an example of a syntax structure of a GOP header in an MPEG
stream in which a time code is recorded on the GOP header. Referring to FIG. 13, the
time code may be recorded as data of 25 bits. As show in FIG. 13, the time code may
be transmitted to the receiving apparatus 200 in a unit of GOP.

FIG. 14 illustrates a method for transmitting a time code using supplemental en-
hancement information (SEI) defined in advanced video coding (AVC) (ISO/IEC
14496-10). Referring to FIG. 14, the time code is transmitted using seconds_value,
minutes_value, hours_value, and n_frames, which are defined in the picture timing
SEIL

FIG. 15 is a view illustrating a providing format of a first signal, which is transmitted
through an RF broadcast network. Referring to FIG. 15, a PES packet is transmitted
according to a stream type which is defined in the PMT. An ES header of a video
packet of the PES packet includes pair information.

FIG. 16 is a view illustrating a providing format of a TS-based second signal, which
is transmitted through an IP communication network. Referring to FIG. 16, pair in-
formation may be included in an ES header level in a format of an SMPTE time code
and may be transmitted.

FIG. 17 is a view illustrating a providing format of an MP4 file format-based second
signal, which is transmitted through an IP communication network. Referring to FIG.
17, pair information is included in an ES header of an mdat area in which a real video
value is provided in a format of an SMPTE time code.

FIG. 18 is a configuration and an operation of a transmitting system which transmits
a content in an ES level. Referring to FIG. 18, the transmitting system includes a
plurality of sources apparatuses 300-1 and 300-2, a transmitting apparatus 1, and a
transmitting apparatus 2. The basic configuration is the same as that of FIG. 11. Thus,
an additional explanation is omitted.

Referring to FIG. 18, raw data transmitted from the source apparatus 300-1, which is
implemented by a content server, and the source apparatus 300-2, which is im-

plemented by a live source, includes an SMPTE time code in its VBI section. Ac-
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cordingly, an MPEG?2 encoder 110-1 and an AVC encoder 110-2, which are included
in the transmitting apparatuses 1 and 2, respectively, capture the SMPTE time code
and include the SMPTE time code in an ES level stream. Accordingly, muxers 120-1
and 120-2 and a file generator 130-2 generates a TS or a file including a time code in
an ES level, and provides the TS or the file to elements at a rear end, i.e., a modulator
130-1 or a server 140-2.

FIG. 19 is a view illustrating an example of a configuration of a receiving apparatus
which uses pair information included in an ES level. The basic configuration of the
receiving apparatus of FIG. 19 is the same as that of the receiving apparatus of FIG.
12. Thus, an additional explanation is omitted.

Referring to FIG. 19, a first receiver 210 and a second receiver 220 receive a first
signal and a second signal, respectively, and provide the first signal and the second
signal to a signal processor 230. Each of the received signals includes an SMPTE time
code of an ES level, i.e., pair information.

A first decoder 232 and a second decoder 236 of the signal processor 230 extract the
SMPTE time code which is provided in the ES level, and provide the SMPTE time
code to a renderer 233. The renderer 233 compares the time code of the first signal and
the time code of the second signal and performs synchronization so that frames having
the same time code are synchronized and output. The method for performing synchro-
nization has been described above. Thus, an additional explanation is omitted.

FIGS. 20 to 24 are views illustrating a structure of pair information, which is
transmitted in a PES level and a configuration of a transmitting and receiving system,
which uses the pair information.

Referring to the table shown in FIG. 2, if pair type information has a value of 0x04 or
0x05, pair information is provided in a PES level. Specifically, the pair information
may be an SMPTE time code or a frame number. Such pair information may be
transmitted through a private stream or a metadata PES stream having the same re-
producing time information, i.e., the same time stamp.

FIG. 20 is a view illustrating a providing format of a first signal which is transmitted
through an RF broadcast network. Referring to FIG. 20, an SMPTE time code or a
frame number, which is pair information, is inserted into a payload area of a separate
PES packet, other than a video packet or an audio packet, and is transmitted.

FIG. 21 is a view illustrating a providing format of a TS-based second signal which
is transmitted through an IP communication network. Referring to FIG. 21, a PMT
designates a stream type, and an SMPTE time code or a frame number, which is pair
information, is inserted into a payload area of a separate PES packet, other than a video
packet according to the designated stream type, and is transmitted.

FIG. 22 is a view illustrating a providing format of an MP4-based second signal
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which is transmitted through an IP communication network. Referring to FIG. 22, a
moov header may implicitly provide a value for calculating a frame number using a
time-to-sample atom (stts), a composition time to sample atom (ctts), and a sync
sample atom (stss), which provide existing frame reproducing time information. In
other words, an MP4 file provides a relative time value regarding a reproducing time
from a file start location such as a PTS or DTS of a TS through the stts, ctts, and stss.
However, since the frame number only provides a relative order of frames, e.g., #1 and
#2, the frame number does not have a detailed time unit. Therefore, if the relative time
value provided by the stts and ctts is referred, the order of the frames, i.e.,, the frame
number, can be inferred.

Alternatively, the SMPTE time code or the frame number may be explicitly provided
by extending a separate box. Specifically, the time code may be provided by defining
an additional box in the ISO media base file format (14496-12) or extending a field in
an already defined box. For example, the time code may be provided by extending a
sync sample table (stss) box which provides random access.

FIG. 23 is a view to explain a configuration of a transmitting system which provides
pair information in a PES level and an operation thereof. The transmitting system of
FIG. 23 has the same configuration as those of the transmitting systems of FIGS. 11
and 18. Thus, an additional explanation is omitted.

Referring to FIG. 23, a source apparatus 300-1, which is implemented by a content
server, and a source apparatus 300-2, which is implemented by a live source, may
include an SMPTE time code in a VBI section of raw video data or may include a
separate start maker to indicate a start point of a program unit. For example, if pair in-
formation is an SMPTE time code, an MPEG?2 encoder 110-1 and an AVC encoder
110-2 capture the SMPTE time code which is carried in the VBI section of the raw
video data, and include the SMPTE time code in an ES level stream. On the other
hand, if pair information is a frame number, a file generator 130-2 recognizes the start
marker and transmits a generated frame number to a muxer 120-1 in a transmitting
apparatus 1. Accordingly, a frame number value may be included in a first signal.

In FIG. 23 it is determined what generates and inserts PES level pair information
according to whether a signal to be transmitted is a transport stream or an MP4 file. If
the signal is a transport stream, one of an encoder and a muxer may generate and insert
PES level pair information and the encoder may directly generate a separate PES.
Also, the muxer may extract a time code or a frame number which is transmitted in an
ES level, and may generate pair information of a PES level. On the other hand, if the
signal is an MP4 file, the encoder may extract the time code or the frame number
which is transmitted in the ES level, and a file generator may insert corresponding in-

formation by extending a part of a moov of a file format. As described above, the in-
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termediate process for generating the stream may be combined or configured variously.

FIG. 24 is a view to explain a configuration and an operation of a receiving apparatus
in an exemplary embodiment in which pair information is transmitted in an ES level.
Referring to FIG. 24, a receiving apparatus 200 includes first and second receivers 210
and 220 and a signal processor 230. The same elements as those of FIGS. 12 and 19
are not further explained.

A first signal which is received by the first receiver 210 is provided to a first
demuxer 231. The first demuxer 231 extracts pair information provided through an ES
level, i.e., an SMPTE time code or a frame number, and provides the pair information
to a renderer 233. A second signal which is received by the second receiver 220 is
provided to a second demuxer 234. The second demuxer 234 also extracts pair in-
formation and provides the pair information to the renderer 233. The renderer 233 syn-
chronizes video frames of the first and second signals based on the provided pair in-
formation, and outputs the video frames.

As described above, the receiving apparatus 200 determines what pair information is
used to perform synchronization, using pair type information. Accordingly, the
receiving apparatus 200 performs synchronization in a method that is compatible with
an existing broadcast system and is optimized for a configuration thereof.

In FIG. 2, five pieces of pair type information in total are illustrated, but additional
pair type information may be added.

FIG. 25 illustrates pair type information including a value of 0x06. Referring to FIG.
25, pair type information for using a PES level counterpart PTS, as pair information,
may be provided. In other words, if pair type information is set to 0x06, the first signal
should have a PTS value of the second signal which will be paired with the first signal,
and the second signal should have a PTS value of the first signal which will be paired
with the second signal. Similar to those of FIGS. 20 and 21, a PTS value may be
provided through a private stream corresponding to stream types 0x05 and 0x06, or a
metadata stream corresponding to stream types 0x14, 0x15, and 0x16. FIG. 26 il-
lustrates an example of the PTS value.

Referring to FIG. 26, a payload area of a private data stream or a metadata stream
which is defined as stream type 0x15 or 0x05 in a PMT of the first signal (a) stores
time stamp information of the second signal (b), i.e., the PTS. If time stamp in-
formation of a counterpart signal from among signals constituting one content is
carried in the first signal, the receiving apparatus 200 identifies the time stamp in-
formation, and selects a video frame of the second signal corresponding to a current
video frame of the first signal and processes the video frame. As a result, synchro-
nization is achieved.

If time stamp information is used as pair information, the time stamp information
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may also be recorded in a video level.

FIG. 27 illustrates pair type information which designates time stamp information of
a video level. Referring to FIG. 27, a value of 0x07 is newly defined and a video level
watermark counterpart PTS is stored to be matched with the newly defined value.

If pair type information is 0x07, a transmitting system includes a PTS value of a
counterpart stream to be synchronized in a video level of each signal in a watermark
format.

According to another exemplary embodiment, pair type information and pair in-
formation may be provided altogether through a private data stream or a metadata
stream.

FIG. 28 is a view illustrating pair type information and pair information which are
transmitted together through a first signal which is transmitted through an RF
broadcast network. Referring to FIG. 28, pair type information (Pair_type) and pair in-
formation are included in a payload area of a private data stream or a metadata stream
which is defined as stream type 0x15 or 0x05 in a PMT of the first signal.

FIG. 29 illustrates pair type information (Pair_type) and pair information which are
included in a payload area of a private data stream or a metadata stream in a TS-based
second signal which is transmitted through an IP communication network.

FIG. 30 illustrates pair type information (Pair_type) and pair information which are
simultaneously transmitted through a private data stream or a metadata stream of a
PES level in an MP4-based second signal, which is transmitted through an I[P commu-
nication network.

FIG. 31 is a table to explain an example of syntax of pair type information and each
portion of the syntax. Referring to FIG. 31, pair type information includes syntax
language such as identifier, media_index_id, and media_synchornization_pair_type.
Also, an SMPTE time code or a frame number is recorded according to whether
media_synchoronization_pair_type is 0x04 or 0x05.

As described above, the pair type information is transmitted to the receiving
apparatus in various methods, and the receiving apparatus detects necessary pair in-
formation based on the pair type information and performs synchronization. Although
pair type information is detected from both the first and second signals in the above-
described exemplary embodiments, the pair type information may be included in only
one of the first and second signals. For example, if pair type information is identified
from the first signal, which serve as a reference, the receiving apparatus detects pair in-
formation corresponding to the pair type information from the second signal, which is
matched with the first signal, and may use the pair information for synchronization.

Also, as described above, the receiving apparatus may be implemented in various

forms.
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FIG. 32 is a block diagram illustrating another example of a configuration of a signal
processor included in a receiving apparatus. Referring to FIG. 32, a signal processor
230 includes a first demuxer 231, a first decoder 232, a renderer 233, a second
demuxer 234, a file parser 235, a second decoder 236, and a controller 236.

The first demuxer 231 demuxes a first signal and detects first video data. The second
demuxer 234 demuxes a second signal if the second signal has a transport stream
format, and detects second video data. On the other hand, if the second signal has a file
format, the file parser 235 parses the second signal and detects the second video data.
The controller 236 selectively drives the second demuxer 234 or the file parser 235
according to the format of the second signal, and processes the second signal.

The first decoder 232 decodes the first video data which is demuxed by the first
demuxer 231, and the second decoder 236 decodes the second video data which is
detected by the second demuxer 234 or the file parser 235.

The renderer 233 performs rendering by combining the first video data decoded by
the first decoder and the second video data decoded by the second decoder.

The controller 237 controls the elements based on pair type information to syn-
chronize the first and second signals.

In other words, the controller 237 detects pair type information from at least one of
the first signal and the second signal. As described above, the pair type information
may be transmitted in various formats according to a transmitting method thereof. If
each element detects the pair type information during a signal processing operation, the
controller 237 receives the pair type information. The controller 237 detects pair in-
formation according to the pair type information and controls at least one of the first
demuxer 231, the first decoder 232, the renderer 233, the second demuxer 234, the file
parser 235, and the second decoder 236 to perform synchronization.

Specifically, if the pair type information designates a time code or a frame number
which is recorded in a PES level to be used as pair information, the controller 237
controls the first demuxer 231 and the second demuxer 234 or the first demuxer 231
and the file parser 235 to detect video data which have the same time code or frame
number.

Also, if the pair type information designates a time code or a frame number which is
recorded in a ES level to be used as pair information, the controller 237 may control
the first decoder 232 and the second decoder 236 to decode the first signal and the
second signal, and output video data which have the same time code or frame number.

If the pair type information designates a time code or a frame number which is
recorded in a video level to be used as pair information, the controller 237 may control
the renderer 233 to detect video data having the same time code or frame number from

the decoded first signal and the decoded second signal, respectively, and render the



21

WO 2013/154402 PCT/KR2013/003137

[157]

[158]

[159]

[160]

[161]

[162]

video data.

As described above, the signal processor may be configured in various forms and
may process the pair type information and the pair information.

FIG. 33 is a flowchart illustrating a method for processing signals of a receiving
apparatus according to various exemplary embodiments. Referring to FIG. 33, the
receiving apparatus receives a first signal and a second signal through an RF broadcast
network and an IP communication network, respectively (S3310). The first signal and
the second signal carry data which is divided from data constituting one content. The
first signal and the second signal may be separated based on various criteria according
to a type of a content, as described above.

Upon receiving the first signal and the second signal, the receiving apparatus detects
pair type information from at least one of the received signals (S3320). As described
above in FIG. 2, the pair type information may be set to one of a first value which
designates a video level watermark time code as pair information, a second value
which designates a video level watermark frame number as pair information, a third
value which designates an ES level SMPTE time code as pair information, a fourth
value which designates a PES level SMPTE time code as pair information, and a fifth
value which designates a PES level frame number as pair information. Also, as shown
in FIG. 25 or 27, the pair type information may further include a sixth value which
designates a PES level counterpart PTS as pair information, or a seventh value which
designates a video level watermark counterpart PTS as pair information.

If the pair type information is identified, the receiving apparatus selects pair in-
formation corresponding to the pair type information, from among pair information
included in the first signal and the second signal. The receiving apparatus synchronizes
the first signal and the second signal with each other according to the selected pair in-
formation (S3330). The receiving apparatus may be implemented in various forms as
described above. Also, the synchronization may be performed by correcting time
stamps to be consistent with each other or selecting a frame based on a time code or a
frame number.

As described above, in order to transmit the pair type information with the first signal
and the second signal, a transmitting system should perform processing to carry the
pair type information. Since this processing could be fully understood based on the
above explanations, an illustration thereof is omitted.

The above-described system may be applied to various environments which transmit
and receives data having inconsistent time stamps. In other words, the system may be
used in various types of hybrid services, which separately transmit contents based on a
broadcast network and a network, in addition to 3D contents which include a left-eye

image and a right-eye image.



22

WO 2013/154402 PCT/KR2013/003137

[163]
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[165]

[166]

[167]

[168]

[169]

For example, the system may be applied to a data broadcast service system that
transmits a 2D broadcast through a broadcast network and transmits data such as mul-
tilingual audio data or multilingual subtitle data through a network. Also, the system
may be applied to an ultra-high definition (UHD) broadcast service system which
transmits a 2D broadcast through a broadcast network and transmits UHD broadcast
data through a network. Also, the system may be applied to a multi-view broadcast
service system which transmits a 2D broadcast through a broadcast network and
transmits data such as depth map data or other view point data through a network, or a
multi-angle service system which transmits a 2D broadcast through a broadcast
network and provides image data of other photographing angles through a network.

Also, in the above examples, the 2D broadcast is transmitted through only the
broadcast network. However, this is merely an example to use an existing broadcast
system, and is not limited. In other words, multilingual audio data, multilingual subtitle
data, UHD broadcast data, depth map data, and other view point data corresponding to
2D content data may be transmitted through the broadcast network.

In the above examples, the hybrid system using the RF broadcast network and the IP
communication network has been explained, but various types of communication
networks may be set.

The method for processing the signals of the transmitting apparatus or the method for
processing the signals of the receiving apparatus according to various exemplary em-
bodiments described above may be coded as software and may be mounted in various
apparatuses.

Specifically, a non-transitory computer readable medium, which stores a program
performing: receiving a first signal and a second signal through an RF broadcast
network and an IP communication network, respectively; detecting pair type in-
formation from at least one of the first signal and the second signal, selecting pair in-
formation corresponding to the pair type information from among pair information
included in the first signal and the second signal, and synchronizing the first single and
the second signal with each other according to the selected pair information, may be
installed.

The non-transitory computer readable medium refers to a medium that stores data
semi-permanently rather than storing data for a very short time, such as a register, a
cache, and a memory, and is readable by an apparatus. Specifically, the above-
described various applications or programs may be stored in a non-transitory computer
readable medium such as a CD, a DVD, a hard disk, a Blu-ray disk, a USB, a memory
card, and a ROM, and may be provided.

The foregoing exemplary embodiments and advantages are merely exemplary and

are not to be construed as limiting the present embodiments. The exemplary em-
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bodiments can be readily applied to other types of apparatuses. Also, the description of
the exemplary embodiments is intended to be illustrative, and not to limit the scope of
the claims, and many alternatives, modifications, and variations will be apparent to
those skilled in the art.
Industrial Applicability

[170] -
Sequence Listing Free Text

[171] -
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Claims

A receiving apparatus comprising:

a first receiver which receives a first signal through a radio frequency
(RF) broadcast network;

a second receiver which receives a second signal through an internet
protocol (IP) communication network; and

a signal processor which detects pair type information from at least one
of the first signal and the second signal, selects pair information, corre-
sponding to the pair type information, from among the pair information
included in the at least one of the first signal and the second signal, and
synchronizes the first signal and the second signal with each other
according to the selected pair information.

The receiving apparatus as claimed in claim 1, wherein the signal
processor detects the pair type information from a reserved area or a
descriptor area in a Program Map Table (PMT) of the at least one of the
first signal and the second signal.

The receiving apparatus as claimed in claim 1, wherein the signal
processor detects the pair type information from a reserved area or a
descriptor area of a Program and System Information Protocol Virtual
Channel Table (PSIP VCT) or an Event Information Table (EIT) of the
at least one of the first signal and the second signal.

The receiving apparatus as claimed in claim 1, wherein the signal
processor detects the pair type information from a private stream or a
metadata stream which is included in the at least one of the first signal
and the second signal.

The receiving apparatus as claimed in claim 1, wherein the signal
processor comprises:

a first demuxer which demuxes the first signal and detects first video
data;

a second demuxer which, if the second signal has a transport stream
format, demuxes the second signal and detects second video data;

a filer parser which, if the second signal has a file format, parses the
second signal and detects the second video data;

a first decoder which decodes the first video data demuxed by the first
demuxer;

a second decoder which decodes the second video data detected by the

second demuxer or the file parser; and
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a renderer which performs rendering by combining the first video data
decoded by the first decoder and the second video data decoded by the
second decoder,

wherein at least one of the first demuxer, the second demuxer, the file
parser, the first decoder, the second decoder, and the renderer is se-
lectively operated according to a value of the pair type information, and
detects the pair information.

The receiving apparatus as claimed in claim 1, wherein the signal
processor comprises:

a first demuxer which demuxes the first signal and detects first video
data;

a second demuxer which, if the second signal has a transport stream
format, demuxes the second signal and detects the second video data;

a filer parser which, if the second signal has a file format, parses the
second signal and detects second video data;

a first decoder which decodes the first video data demuxed by the first
demuxer;

a second decoder which decodes the second video data detected by the
second demuxer or the file parser;

a renderer which performs rendering by combining the first video data
decoded by the first decoder and the second video data decoded by the
second decoder; and

a controller which detects the pair type information from the at least
one of the first signal and the second signal, and controls at least one of
the first demuxer, the second demuxer, the file parser, the first decoder,
the second decoder, and the renderer to detect the pair information
according to the pair type information, and perform synchronization.
The receiving apparatus as claimed in claim 6, wherein, if the pair type
information designates a time code or a frame number which is
recorded in a Packetized Elementary Stream (PES) level as the pair in-
formation, the controller controls the first demuxer and the second
demuxer or the first demuxer and the file parser to detect video data
which has a same time code or a frame number,

wherein, if the pair type information designates the time code or the
frame number which is recorded in an Elementary Stream (ES) level as
the pair information, the controller controls the first decoder and the
second decoder to decode the first signal and the second signal and then

output video data which has a same time code or a frame number,
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wherein, if the pair type information designates the time code or the
frame number which is recorded in a video level as the pair in-
formation, the controller controls the renderer to detect video data
which has a same time code or a frame number from the decoded first
signal and the decoded second signal, respectively, and render the
video data.

The receiving apparatus as claimed in claim 1, wherein the pair type in-
formation comprises one of a first value which designates a video level
watermark time code as the pair information, a second value which
designates a video level watermark frame number as the pair in-
formation, a third value which designates an Elementary Stream (ES)
level Society of Motion Pictures and Television Engineers (SMPTE)
time code as the pair information, a fourth value which designates a
PES level SMPTE time code as the pair information, a fifth value
which designates a PES level frame number as the pair information, a
sixth value which designates a PES level counterpart Presentation Time
Stamp (PTS) as the pair information, and a seventh value which
designates a video level watermark counterpart PTS as the pair in-
formation.

The receiving apparatus as claimed in claim 1, wherein the first signal
comprises one of left-eye image data and right-eye image data of a 3D
content, and the second signal comprises the other one of the left-eye
image data and the right-eye image data of the 3D content.

The receiving apparatus as claimed in claim 1, wherein one of the first
signal and the second signal comprises 2D content data,

wherein the other one of the first signal and the second signal
comprises at least one of multilingual audio data, multilingual subtitle
data, ultra-high definition (UHD) broadcast data, depth map data, and
other view point data corresponding to the 2D content data.

A method for processing signals of a receiving apparatus, the method
comprising:

receiving a first signal and a second signal through a radio frequency
(RF) broadcast network and an internet protocol (IP) communication
network, respectively;

detecting pair type information from at least one of the first signal and
the second signal; and

processing signals by selecting pair information, corresponding to the

pair type information, from among the pair information included in the
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at least one of the first signal and the second signal, and synchronizing
the first signal and the second signal with each other according to the
selected pair information.

The method as claimed in claim 11, wherein the pair type information
is recorded on a reserved area or a descriptor area in a Program Map
Table (PMT) of the at least one of the first signal and the second signal.
The method as claimed in claim 11, wherein the pair type information
is recorded on a reserved area or a descriptor area of a Program and
System Information Virtual Channel Table (PSIP VCT) or an Event In-
formation Table (EIT) of the at least one of the first signal and the
second signal.

The method as claimed in claim 11, wherein the pair type information
is recorded on a private stream or a metadata stream, which is included
in the at least one of the first signal and the second signal.

A non-transitory computer readable medium storing a program causing
a computer to execute a process, the process comprising:

receiving a first signal and a second signal through a radio frequency
(RF) broadcast network and an internet protocol (IP) communication
network, respectively;

detecting pair type information from at least one of the first signal and
the second signal;

selecting pair information, corresponding to the pair type information,
from among the pair information included in the at least one of the first
signal and the second signal; and

synchronizing the first signal and the second signal with each other
according to the selected pair information,

wherein the first signal and the second signal comprise a single

multimedia content.
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[Fig. 1]
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[Fig. 2]
Value Description
0x00 Reserved
0x01 Video level Watermark Timecode
0x02 Video level Watermark Frame_num
0x03 ES level SMPTE Timecode
0x04 PES level SMPTE Timecode
0x05 PES level Frame_num
0x06-0OxFF | Reserved
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[Fig. 4]
Syntax NO'. Format
of bits

terrestrial virtual_channel_table_section() {

table id 8§ (0xC8 —~—(a)
section_syntax_indicator Tt
private_indicator T
reserved 2 11
section_length 12 |uimsbf
transport stream id 16 | uimsbf
reserved 2 11
version number 5 |uimsbf
current next indicator 1 |bsibf
section number 8 |uimsbf
last section_number 8  |uimsbf
profocol_version 8 |uimsbf
num_channels_in_section 8  |uimsbf
for(i=0;i<num_channels_in_section;i++) {
short name 7*16/ uimsbf
reserved 4 "1
major_channel_number 10 |uimsbf
minor_channel_number 10 | uimsbf media_synchronization_pair type

modulélf]on mode gz Ui
carrier_frequency
channgl_TSID 1( ujmsbf

program_number

4( flimsbf

ETM_location 2/ uimsbf
access_controlled 1 |bslbf (b)
hidden™ 1 |bsl )
reserved 2 [t No. |Mne-
hide_guide 1 [bslbf Syntax of bitsl minic
reserved 3 M
service_type 6 |uimsbf | [media_synchronization_pair_descriptor() .
source Jd 16 |uimgpf || descriptor tag 8 | uimsbf
reserved 6 |411111:. descriptor_length 8| uimsbf
? escnptors_]l\&lengm 10— s %gg:g ?ydr?gﬁrlgmzatmn pair_type 22 ng;
orf dgs{;ﬁpm'r‘(}* L — } reserved 8| uimsbf
}

}

reserved 6 (1111

additional_descriptors_length 10 |uimsbf

for (j=0; J<N; j++) T

} additional | descriptor()

CRC 32 32 | rpchof
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[Fig. 5]

{
jqsuwin| g o PaAIasal
jqswin| ¢z adA) Jred uopeziuosyouAs_eipaw
jgswin|g Pl Xapul elpswl
jqswin|(g bua)_lojduasap
jqswin|(g o Bey Joyduasap

(J101duasap Jred uoneziuoJyouks eipaw
OIUILLBUIA | S)Q JO "ON XBJUAS
(a)

adA) Jred uoneziuoiyouAs eipaw

—

_ {
joyod) 143 143 omw
{
- (poyduosep
— | } (++[N>1:0=1) Jo}
Al Lbus| siojduosap
L 14 PaAJasal
JeA ()xa1_apn
Jqswin 8 Yibua| 8y
jgsuwin 0c spuodas Ul yibus|
lgswin ¢ uonesol 14
Lk PaAJasal
EmE_:\NmN awl} Jels
In 1% Pl JUsAS
g\% _ _» POAJISA)
L} [0S Ul SJUaAd wnu>|:g=][) Jo}
gsuwin Q UOI9as Ul s|auueyd wnu
jgsuwin Q uoISian |090}0.d
jgsuwin Q Jaquinu U0I30as 1se|
jgsuwin Q Jaguinu_uoroas
T | J0jealpul Ixau_juaung
jgsuwin G Jaguinu  UOISJaA
Lk Z EIVEREY
jgsuwin 9l pl_82Inos
jgsuwin Al yibus| uonoas
Lk Z PanIasal
b I Jojealpul areAud
s | J0jealpul XejuAs uoIj0as
8JX0 8 - pI 9)qe]
} (Juonoss o|ge} UOIJBLLIOUI JUBAD
10 Slq JO "ON XejuAg




5/20

WO 2013/154402 PCT/KR2013/003137
[Fig. 6]
PMT
~(a)
Program NO. PES packet
stream_type = 0x02 . Video —~—(b)
Elementary PID1
stream_type = Ox81 :
Elementary PID2 >~ Audio ~—(c)
stream_type = 0x15 (0x05) ' oo el
| media_synchronizatio |!
Elementary PID2 ‘ 0. pair type TV(d)
.. Private, Metadata Stream
[Fig. 7]
Syntax No. of bits Semantic
Media_synchronization_information() {
identifier 8 Media Pair Information Identifier
media_index_id 8 |Index Information of Additional Image File to be
interlocked with Reference Image
reserved 8
media_synchronization_pair_type 8 Media Sync. Pair Type
}
[Fig. 8]
ES header
ES payload
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PES packet

pair information
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ES header

ES payload
pair information

PES packet
packe !//

stream_type = 0x02 Video
Elementary PID1
[Fig. 10]
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ES payload
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[Fig. 11]
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[Fig. 13]
Group of pictures header
group_of pictures_header() { No. of bits | Mnemonic
group_start_code 32 bslbf
time_code 25 bslbf
closed gop 1 uimsbf
broken _link 1 uimsbf
next_start code()
}
[Fig. 14]

pic_timing( payloadSize ) {

C | Descriptor

if( CpbDpbDelaysPresentFlag ) {

cpb_removal _delay u(v)
dpb_output_delay u(v)
}
if( pic_struct_present flag) {
pic_struct 5 u(4)
for(i=0; i<NumClockTS ; i++) {
clock_timestamp flag [i] 5 u(1)

if( clock_timestamp flag [i]l ) {

ct_type 5 u(2)
nuit_field based flag 5 u(1)
counting_type 5 u(d)
full_timestamp_flag 5 u(1)
discontinuity flag 5 u(1)
cnt_droped_flag 5 u(1)
n_frames 5 u(8)
if( full_timestamp flag) {

seconds_value/*0..59*/ 5 u(6)

minutes_value/*0..59*/ u(6)

hours_value/*0..23*/

time_code
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ES header
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ES payload
PMT pay
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|
stream_type = 0x02 Video
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stream_type = 0x81 Audio
Elementary PID2
[Fig. 16]
ES header
PMT pair information
ES payload
Program NO.
PES packet ! /
stream_type = 0x02 g
Elementary PID1 Video
[Fig. 17]
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[Fig. 18]
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[Fig. 20]
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[Fig. 21]
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[Fig. 22]
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PES packet

WO 2013/154402
[Fig. 25]
Value Description
0x00 Reserved
0x01 Video level Watermark Timecode
0x02 Video level Watermark Frame_num
0x03 ES level SMPTE Timecode
0x04 PES level SMPTE Timecode
0x05 PES level Frame_num
0x06 PES level counterpart PTS
0x07-OxFF | Reserved
[Fig. 26]
PMT
(a) FIRST
SIGNAL Program NO.
stream_type = 0x02
Elementary PID1
stream_type = 0x81
Elementary PID2
stream_type = 0x15 (0x05)
Elementary PID2
PMT
(b) SECOND
SIGNAL Program NO.

stream_type = 0x02
Elementary PID1
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[Fig. 27]
Value Description
0x00 Reserved
0x01 Video level Watermark Timecode
0x02 Video level Watermark Frame_num
0x03 ES level SMPTE Timecode
0x04 PES level SMPTE Timecode
0x05 PES level Frame_num
0x06 PES level counterpart PTS
0x07 Video level Watermark counterpart PT5
0x08-0xFF | Reserved
[Fig. 28]
PMT
Program NO. PES packet
stream_type = 0x02 Video
Elementary PID1
stream_type = 0x81
Elementary PID2 Audio
stream_type = 0x15 (0x05) . R .
: air_type !
Elementary PID3 | pair information
[Fig. 29] )
PMT
Program NO. PES packet
stream_type = 0x02
Elementary PID1
stream_type = O0x15 (0x05) . !
- Pair type !
Elementary PID2 pair information ||

' Private, Metadata Stream

L -
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230
2(231 2(232 2(233
FIRST FIRST
DEMUXER DECODER
A A
|
237~ CONTROLLER » RENDERER
| | 236
i 234 v |
SECOND [—1 SECOND .
DEMUXER DECODER
I

235~ FILE PARSER

[Fig. 33]
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Y
53310  RECEIVE FIRST SIGNAL AND SECOND SIGNAL

THROUGH RF BROADGAST NETWORK AND IP
COMMUNICATION NETWORK, RESPECTIVELY

Y
53320_~ _ DETECT PAIR TYPE INFORMATION FROM AT
LEAST ONE OF FIRST SIGNAL AND SECOND SIGNAL

Y
53330 SYNCHRONIZE USING PAIR INFORMATION
CORRESPONDING TO PAIR TYPE INFORMATION

Y

( END )



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2013/003137

A. CLASSIFICATION OF SUBJECT MATTER
HO04N 21/63(2011.01)i, HO4N 21/43(2011.01)i, HO4N 21/23(2011.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitication system followed by classification symbols)
HO4N 21/63; HO4N 9/74; HO4N 7/18; HO4AN 7/173; HO4N 7/16; GO6F 3/00; HO4N 7/00; HO4N 5/445; HO4N 21/43; HOAN 21/23

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords:receiver, pair, information, signal, broadcast

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2010-0242070 Al (KOJI MATSUBAYASHI) 23 September 2010 1-15
See paragraphs [0028]-[0035]; claim 1; and figures 2-3.

Y US 2009-0178086 A1 (ROBERT ALLAN UNGER) 09 July 2009 1-15
See paragraph [0025]; claims 1-2; and figure 2.

Y US 2010-0177244 A1 (TAE JIN PARK) 15 July 2010 2-7,12-14
See paragraphs [0018], [0037]; claim 6; and figure 3.

Y US 2004-0148634 Al (ROBERT G. ARSENAULT et al.) 29 July 2004 8
See paragraph [0094]; claim 13; and figure 7A.

A US 2006-0117341 Al (JU-HEE PARK) 01 June 2006 1-15
See paragraphs [0036]-[0044]; claim 1; and figure 2.

|:| Further documents are listed in the continuation of Box C. g See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E"  earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
27 August 2013 (27.08.2013) 27 August 2013 (27.08.2013)
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
: 189 Cheongsa-ro, Seo-gu, Dagjeon Metropolitan City, HWANG Yun Koo
3 302-701, Republic of Korea
Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-5715

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2013/003137

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2010-0242070 Al 23/09/2010 None

US 2009-0178086 Al 09/07/2009 CA 2711044 Al 09/07/2009
CN 101911734 A 08/12/2010
EP 2227919 Al 15/09/2010
JP 2011-514693 A 06/05/2011
KR 10-1279219 Bl 26/06/2013
KR 10-2010-0105872 A 30/09/2010
US 8045552 B2 25/10/2011
WO 2009-085482 Al 09/07/2009

US 2010-0177244 Al 15/07/2010 CA 2482015 Al 17/03/2005
CA 2482015 C 20/07/2010
CA 2704055 Al 17/03/2005
CA 2704055 C 21/06/2011
CA 2736037 Al 17/03/2005
CA 2736049 Al 17/03/2005
CA 2736070 Al 17/03/2005
CA 2736071 Al 17/03/2005
CA 2736089 Al 17/03/2005
CA 2775663 Al 17/03/2005
CA 2775719 Al 17/03/2005
CA 2775719 C 04/12/2012
CA 2775723 Al 17/03/2005
CA 2775823 Al 17/03/2005
CA 2775955 Al 17/03/2005
CN 101835010 A 15/09/2010
CN 101835010 B 07/03/2012
CN 101841670 A 22/09/2010
CN 101841670 B 25/07/2012
CN 101860699 A 13/10/2010
CN 101860700 A 13/10/2010
CN 101860700 B 29/08/2012
CN 101867748 A 20/10/2010
CN 101867748 B 04/07/2012
CN 1599436 A 23/03/2005
CN 1599436 B 16/06/2010
CN 1599436 CO 23/03/2005
KR 10-0565614 B 29/03/2006
KR 10-0939721 B1 01/02/2010
KR 10-0943903 B1 24/02/2010
KR 10-0964705 B1 21/06/2010
KR 10-0980046 B1 06/09/2010
KR 10-0980047 B1 06/09/2010
KR 10-0980048 B1 06/09/2010
KR 10-1012392 Bl 09/02/2011
KR 10-1012393 B1 09/02/2011
KR 10-1012394 Bl 09/02/2011
KR 10-1012395 B1 09/02/2011

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2013/003137

Patent document

Publication

Patent family

Publication

cited in search report date member(s) date
KR 10-1012396 Bl 09/02/2011
KR 10-1019486 Bl 07/03/2011
KR 10-1019487 Bl 07/03/2011
KR 10-20050028131 A 22/03/2005
US 2005-0060758 Al 17/03/2005
US 2008-0180575 Al 31/07/2008
US 2008-0225164 Al 18/09/2008
US 2009-0244371 Al 01/10/2009
US 2009-0244373 Al 01/10/2009
US 2010-0177243 Al 15/07/2010
US 2011-0149154 Al 23/06/2011
US 2011-0317068 Al 29/12/2011
US 2012-0154676 Al 21/06/2012
US 2012-0154677 Al 21/06/2012
US 2012-0162510 Al 28/06/2012
US 2013-0010189 Al 10/01/2013
US 2013-0010190 Al 10/01/2013
US 2013-0010191 Al 10/01/2013
US 2013-0010192 Al 10/01/2013
US 2013-0014180 Al 10/01/2013
US 7430016 B2 30/09/2008
US 7522215 B2 21/04/2009
US 7542096 B2 02/06/2009
US 7714933 B2 11/05/2010
US 7719615 B2 18/05/2010
US 7852407 B2 14/12/2010
US 7936399 B2 03/05/2011
US 8035742 B2 11/10/2011

US 2004-0148634 Al 29/07/2004 US 2011-0173653 Al 14/07/2011
US 6701528 Bl 02/03/2004
US 7926078 B2 12/04/2011

US 2006-0117341 Al 01/06/2006 CN 1780185 A 31/05/2006
CN 1780185 CO 31/05/2006
EP 1662682 A2 31/05/2006
EP 1662682 A3 11/04/2007
KR 10-0636198 Bl 19/10/2006
KR 10-2006-0058946 A 01/06/2006

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - wo-search-report
	Page 50 - wo-search-report
	Page 51 - wo-search-report

