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Description
Title of Invention: METHOD AND APPARATUS FOR

TRANSMITTING/RECEIVING MEDIA CONTENTS IN

MULTIMEDIA SYSTEM
Technical Field

The present invention relates to a method and an apparatus for transmitting and/or
receiving media contents in a multimedia system. More particularly, the present
invention relates to a method and an apparatus for transmitting and/or receiving media

contents by using various transmission units.

Background Art

Due to an increase of multimedia contents available through the Internet and commu-
nications networks, as well as recent developments of technology, hybrid media
contents, including various types of multimedia contents, are released for viewing,
listening, using, and consuming, at a time in which a single or two or more multimedia
sources have been used. The hybrid media contents may include various types of
multimedia contents. The hybrid media contents are generated by separating the hybrid
media contents into individual multimedia contents.

For example, the hybrid media contents may be implemented with an application,
such as a widget for constructing an image that is a hybrid media content including
video data, image data, voice data, and a specific motion image, and which are
generated through an image signal encoding method, a voice signal encoding method,
a file compression method, or other similar data generation methods, in accordance
with a characteristic of each media, and the respective multimedia contents are recon-
structed as the hybrid media contents at a reception side.

As described above, the conventional hybrid media contents are separated into a
plurality of multimedia contents at a transmission side and provided to the reception
side in the separated form. The reception side generates the hybrid media contents by
reconstructing the plurality of separated multimedia contents. The use of the hybrid
media contents is provided through the separation into and the reconstruction of the
plurality of the separated multimedia contents. However, due to an increase of the use
of hybrid media contents, a method of more efficiently generating and transmitting
and/or receiving the hybrid media contents is needed.

Therefore, a need exists for a system and method for performing a self diagnosis of a
device without the inconvenience caused when manually selecting a self diagnosis

item from a computer or a user interface.

Disclosure of Invention
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Technical Problem

Aspects of the present invention are to address at least the above mentioned problems
and/or disadvantages and to provide at least the advantages described below. Ac-
cordingly, an aspect of the present invention is to provide a method and an apparatus
for efficiently transmitting and/or receiving a media content by using various
transmission units.

Another aspect of the present invention is to provide a method and an apparatus for
transmitting and/or receiving a hybrid media content, including various multimedia
data, by using a transmission unit appropriate to corresponding multimedia data.
Solution to Problem

In accordance with an aspect of the present invention, a method of transmitting a
media content in a multimedia system is provided. The method includes determining a
transmission unit for transmitting at least one multimedia source related to the media
content, generating a data stream including header information and the at least one
multimedia source according to the determined transmission unit, and transmitting the
generated data stream through a communication network.

In accordance with another aspect of the present invention, an apparatus for
transmitting a media content in a multimedia system is provided. The apparatus
includes a transmission unit for transmitting a data stream through a communication
network, and a controller for determining a transmission unit for transmitting at least
one multimedia source related to the media content, for generating a data stream
including header information and the at least one multimedia source according to the
determined transmission unit, and for controlling transmission of the generated data
stream.

In accordance with another aspect of the present invention, a method of receiving a
media content in a multimedia system is provided. The method includes receiving a
data stream of the media content through a communication network, and determining a
transmission unit of the media content, identifying header information according to the
determined transmission unit, and decoding the media content including at least one
multimedia source according to the identified header information.

In accordance with another aspect of the present invention, an apparatus for receiving
a media content in a multimedia system is provided. The method includes a receiving
unit for receiving a data stream of the media content through a communication
network, and a controller for determining a transmission unit of the media content, for
identifying header information according to the determined transmission unit, and for
decoding the media content including at least one multimedia source according to the

identified header information.
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Other aspects, advantages, and salient features of the invention will become apparent
to those skilled in the art from the following detailed description, which, taken in con-
junction with the annexed drawings, discloses exemplary embodiments of the
invention.

Brief Description of Drawings

The above and other aspects, features, and advantages of certain exemplary em-
bodiments of the present invention will be more apparent from the following de-
scription taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a diagram illustrating a layer structure for processing hybrid media contents
in an Motion Picture Experts Group (MPEG) Media Transport (MMT) according to an
exemplary embodiment of the present invention.

FIG. 2 is a diagram illustrating a construction of a header of a Media-Unit (M-Unit)
according to an exemplary embodiment of the present invention.

FIG. 3 is a diagram illustrating a construction of a header of an asset according to an
exemplary embodiment of the present invention.

FIG. 4 is a block diagram illustrating a construction of a transmission apparatus for
generating and transmitting media contents according to an exemplary embodiment of
the present invention.

FIG. 5 is a block diagram illustrating a construction of a reception apparatus for
receiving media contents according to an exemplary embodiment of the present
invention.

FIG. 6 is a diagram illustrating a video frame configured with a plurality of slices
according to an exemplary embodiment of the present invention.

FIG. 7 is a block diagram illustrating a structure of a system for transmitting media
contents by using various transmission units according to an exemplary embodiment of
the present invention.

FIG. 8 is a diagram illustrating a construction of a Media Fragment Unit (MFU)
according to an exemplary embodiment of the present invention.

FIG. 9 is a diagram illustrating a construction of an M-Unit according to an
exemplary embodiment of the present invention.

Throughout the drawings, it should be noted that like reference numbers are used to
depict the same or similar elements, features, and structures.

Mode for the Invention

The following description with reference to the accompanying drawings is provided
to assist in a comprehensive understanding of exemplary embodiments of the invention
as defined by the claims and their equivalents. It includes various specific details to

assist in that understanding but these are to be regarded as merely exemplary. Ac-
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cordingly, those of ordinary skill in art will recognize that various changes and modi-
fications of the embodiments described herein can be made without departing from the
scope and spirit of the invention. In addition, descriptions of well-known functions and
constructions may be omitted for clarity and conciseness.

The terms and words used in the following description and claims are not limited to
the bibliographical meanings, but, are merely used by the inventor to enable a clear and
consistent understanding of the invention. Accordingly, it should be apparent to those
skilled in the art that the following description of exemplary embodiments of the
present invention is provided for illustration purpose only and not for the purpose of
limiting the invention as defined by the appended claims and their equivalents.

It is to be understood that the singular forms "a", "an", and "the" include plural
referents unless the context clearly dictates otherwise. Thus, for example, reference to
"a component surface" includes reference to one or more of such surfaces.

Hereinafter, the exemplary embodiments of the present invention will be described
based on Motion Picture Experts Group (MPEG) Media Transport (MMT) technology
among technologies to which the exemplary embodiments of the present invention
may be applied. However, the present invention is not limited thereto, and the
exemplary embodiments of the present invention may be applied to any suitable or
similar technology or communications standard.

FIG. 1 is a diagram illustrating a layer structure for processing hybrid media contents
in the MMT according to an exemplary embodiment of the present invention.

Referring to FIG. 1, a structure of an E layer is shown, and the E layer includes a
MMT E.3 layer 105, MMT E.2 layer 107, and MMT E.1 layer 109.

Media Codec A 101 and media code B 103 are media codec layers for decoding and/
or encoding multimedia data. The media codec A 101 and the media codec B 103 may
have different functions. For example, a Network Adaptation Layer (NAL) unit for
providing characteristic information, signaling information for decoding, and other
similar information on multimedia data, together with the multimedia data, including
compressed digital video, as control information, is an output of an encoder in a H.264
codec (not shown), and multimedia data, such as compressed digital video, is an output
of an encoder in the H.262 codec (not shown). H.264 encoding may be performed in
the media codec B 103, and an H.262 encoding may be performed in the media codec
A 101. However the present invention is not limited thereto, and the H.264 encoding
may be performed in the media codec A 101.

That is, the media codec C 103 is able to perform the encoding of the multimedia
data to which control information, such as characteristic information and signaling in-
formation, is added, and the media codec A 101 is able to perform the encoding of only

the multimedia data.
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Referring to FIG. 1, the MMT E.3 layer 105 adds control information, such as char-
acteristic information and signaling information required for the decoding, corre-
sponding to multimedia data to the encoded multimedia data transferred from the
media codec A 101 and transfers the multimedia data to the MMT E.2 layer 107. In
such a case, information on the MMT E.3 layer 105 contains an NAL unit header and
NAL unit data, and additionally includes additional header information.

FIG. 6 illustrates a video frame configured with a plurality of video slices according
to an exemplary embodiment of the present invention.

Referring to FIG. 6, a structure of the video frame is for one frame displayed as a
single image of a video at a specific time and includes a plurality of slices 601 to 613.
In further detail, the single image of the video is encoded into seven small blocks,
which are the slices 601, 603, 605, 607, 609, 611, and 613.

That is, the plurality of slices 601 through 613 are included in the frame displayed in
the single image of the video. The plurality of slices 601 through 613 may be arranged
sequentially from a left side towards a right direction, as illustrated in FIG. 6, and may
be arranged from a top side towards a lower direction while filling the frame, or may
be arranged in any other suitable manner. For example, a plurality of slices included in
the single frame may fill the frame with various combinations in a direction from a left
or right side towards a right or left side or a direction from a lower or upper side
towards an upper or lower side. The plurality of slices 601 through 613 may have
different lengths.

The frame having the structure of FIG. 6 may be configured as a Media Unit (M-Unit
or MU) which is one of transmission units of the hybrid media contents, including at
least one piece of information, such as control information, among time information,
an importance degree, and various function information, such as a random access point
to be described. Additionally, each of the slices 601 through 613 included in the frame
is independently decodable and may be configured as a Media Fragment Unit (MFU).

Furthermore, the M-Unit may be defined as an independently operating unit, such as
a largest group frame, or in other words, a Group of Pictures (GoP), in which data has
subordinate data units to be recorded. According to the present exemplary em-
bodiment, when the MFU corresponds to one slice within the frame, the one frame is
configured as one M-Unit. Furthermore, when the MFU corresponds to one frame, the
M-Unit is configured as the GoP that is an independent decoding unit.

In consideration of a next-generation multimedia broadcasting system, a video frame
may include the MFU that is a minimum decoding unit and the M-Unit that is the
decoding unit including the control information. Furthermore, the M-Unit may include
a single MFU, fragmented MFUs, or a group of MFUs. The decoder may control a

control function for each minimum construction unit based on the control information.
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Also, the MFU is a minimum data unit input to the MMT E.3 layer 105 (see FIG. 1),
and the M-Unit is an output data unit of the MMT E.3 layer 105 including the control
information, such as the time information. Accordingly, the present exemplary em-
bodiment allows for configuration of efficient media contents data for transmission and
storage in a next-generation multimedia broadcasting system by using the struc-
turalized MFU or M-Unit.

The MFU according to the present exemplary embodiment is a minimum con-
figuration unit for configuring the media contents data and includes construction in-
formation on the media contents data. The configuration information includes at least
one of an identifier indicating a start point, a center point, and an end point of the re-
spective media contents data, and indicating non-partition of data, setting information
for setting a media codec, type information indicating a type of data representing in-
formation on a format of encoded media, priority information on the media contents
data, point information indicating a start point of the media contents data, size in-
formation on the media content data, and information indicating specific information
on the layered encoding and a multi-view media codec. A unit size of the MFU may
indicate a size of an independently encodable and/or decodable unit. For example, a
video may be fragmented into a picture, a slice, and an access unit, based on a data unit
from a macro block that is a minimum encoding and/or decoding unit of a media
codec.

FIG. 8 is a diagram illustrating a construction of an MFU according to an exemplary
embodiment of the present invention.

Referring to FIG. 8, the present invention is not limited to the exemplary em-
bodiment of FIG. 8 and the illustrated construction of the MFU, and the MFU may be
configured in a variety of suitable constructions and types.

The additional header information as the configuration information on the MFU that
is unit information included in the output data unit of the media encoding includes at
least one of the information fields 801 to 809 in relation to the MFU. The information
fields 801 to 809 are described in further detail below.

As indicator 801 of the MFU includes the configuration information on the MFU and
indicates flag information indicating whether MFU data is fragmented and also
indicates a start unit, a continued unit, or a last unit among the MFUs. A data type 802
indicates a type of MFU data and is information indicating an attribute of corre-
sponding MFU data. For example, the data type 802 may indicate the type of data for
setting information on a media codec, motion prediction information of the encoding,
encoded data, configuration information on encoded data, and other similar data.

A decoding order number 803 is used to indicate when flag information on the

fragmented MFU is continued. The MFU has an increasing number that is order in-
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formation indicating an order of the use of a corresponding MFU. Furthermore, a client
terminal may utilize the increasing number that is the order information indicating the
order of the use of the corresponding MFU as information on a decoding order. Byte
data offset 804 indicates an actual position that is a start of media data. Length 805 is
information indicating a length of media data.

Priority (P) 806 is information that indicates a value of a priority of the MFU. For
example, when the priority 806 is "0", it indicates that the corresponding MFU does
not have priority data, and when the priority 806 is "1", the corresponding MFU has
priority data. In a case of an NAL header parameter for media, the priority 806 may be
set as "1". The priority 806 indicates that data fragmented within a single media unit is
priority data, such that when the priority information is lost, the decoding may be in-
terrupted.

Dependency counter 807 indicates a value of a dependent MFU count within an inde-
pendently encodable and/or decodable unit. For example, when a value of the de-
pendency count is "4", it means that four following MFUs are dependent on corre-
sponding MFU data. For example, when there are four correlated MFUs of the MFU
having a dependency count of "4", the first MFU has a count value of "3", the second
MFU has a count value of "2", the third MFU has a count value of "1", and the last
MFU has a count value of "0". Through the use of the dependency count, a degree of
propagating an error may be indicated when the corresponding MFU data has the error.

Multi-layer information 808 indicates an identifier of basic media, an identifier of
enhanced layer media in the layered video encoding, a multi-view media coding, and
other similar information. The MFUs are related to information on the scalable media
coding or the multi-layered media coding. Media codec device additional information
(Mi) 809 is information that is changed according to a device in an encoding process
by using a corresponding media codec. This displays a list or extended information on
corresponding information in consideration of a case where a profile and level in-
formation on a corresponding media codec is changed or a type of codec is changed.

Furthermore, the MMT E.3 layer 105 generates the M-Unit for adding control in-
formation, such as characteristic information and signaling information required for the
decoding, on corresponding multimedia data to the encoded multimedia data
transferred from the media codec A 101 and transferring the multimedia data to the
MMT E.2 layer 107. An example of the control information included in the afore-
mentioned M-Unit will be discussed with reference to FIG. 9.

FIG. 9 is a diagram illustrating a construction of the M-Unit according to an
exemplary embodiment of the present invention.

Referring to FIG. 9, an exemplary embodiment of the M-Unit, and information fields

901 to 908 are described below. However, the present invention is not limited thereto,
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and the M-Unit may be configured in a variety of suitable manners and types.

A type 901 is an M-Unit identifier indicating configuration information for the M-
Unit. This represents flag information indicating whether the M-Unit includes a single
MFU, fragmented MFUs, an MFU group, or a plurality of Access Units (AUs), as well
as flag information additionally indicating whether the M-Unit is a start unit, a
continued unit, or a last unit. A sequence number 902 indicates when the flag in-
formation is continued. The M-Unit has an increasing number that is information on an
order of its use.

A data offset 903, which is given in bytes, is information that indicates a start
position of M-Unit media data, and may be expressed in a length of header information
for the M-Unit. Length information 904 indicates a length of M-Unit media data.
Timing information 905 indicates a reproduction time of the M-Unit. The timing in-
formation 905 on the reproduction time includes decoding time information, ex-
pression time information, and other similar timing information, and an expression
method may include a network synchronization time information expression method
and a period included time information expression method.

Random Access Point (RAP) 906 indicates random access point information for a
corresponding M-Unit. Video data using the RAP 906 may provide a random re-
production function. In the case of providing the RAP 906, the M-unit includes at least
one piece of RAP 906 information. Furthermore, when the M-unit includes at least one
piece of RAP 906 information, the RAP provides multiple pieces of location in-
formation corresponding to the RAP. According to circumstances, a method of se-
quentially searching for a corresponding point by inserting a RAP recognition code of
the MFU is provided.

Initial media codec information 907 indicates information on initial setting values of
a media codec. An initial setting for the decoding in the media codec may be
progressed through corresponding structure information.

Counter 908 may include information on allowance of multiple MFUs and a MFU/
AU number. The multiple MFUs allowance information indicates whether M-Unit data
includes a plurality of MFUs or one MFU, and indicates the number of MFUs when
the M-Unit data includes a plurality of MFUs. The MFU/AU number indicates the
number of internal data units when the M-Unit data includes a plurality of MFUs or
AUs. Furthermore, the MFU/AU provides corresponding position information on data
for an access of a corresponding MFU or AU. Additionally, corresponding position in-
formation may be found by adding an indicator for providing the corresponding
position information to header information on the MFU or the AU and sequentially
searching for the corresponding position information.

As described above, the MMT E.3 layer 105 (see FIG. 1) adds the control in-
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formation to multimedia data, such as the MFU, acquired from a source, the MFU
being transferred from the media codec A 101 and transfers the multimedia data to the
MMT E.2 layer 107. Accordingly, the MMT E.2 layer 107 constructs the M-Unit by
aggregating at least one multimedia data including the added control information.

The control information may be classified into control information about the MFU
and control information about the M-Unit. Additionally, a particular information con-
figuration of each of the control information about the MFU and the control in-
formation about the M-Unit may be configured in the manner described above, with
respect to FIGs. 1, 6, 8 and 9. Additionally, the control information may be added to
the header information in various forms. An exemplary embodiment of the con-
figuration of the header of the M-Unit will be described below, with reference to FIG.
1.

The MMT E.2 layer 107 of FIG. 1 generates MMT asset data, hereinafter, referred to
as an asset, by aggregating various types of MFUs provided from one or more
multimedia data from multimedia sources and constructing the aggregated MFUs into
the M-Unit. The MMT asset is constructed into hybrid media contents by receiving an
input of a unit structure in accordance with attributes of various types of multimedia
sources, i.e., multimedia data, such as a video data, audio data, text data, file data,
widget data, application data, and other similar data. The asset includes one or more
MMT M-Unit data, each one of which is an M-Unit, that is a group of the afore-
mentioned NAL units such that the MMT M-Unit data are discriminated from each
other. The MMT E.2 layer 107 generates the hybrid media contents in a form of the
asset based on information necessary for transmission of the hybrid media contents or
attribute information on multimedia data. Here, the "group" may be understood as a
unit of encoded and/or decoded information in the multimedia system.

The M-Unit, which is a data group including information units having the same char-
acteristic information, is generated by adding additional characteristic information
required for the generation of the hybrid media contents to the NAL Unit data that is
the output of the aforementioned encoder. An example of the additional characteristic
information includes lossless information that is a characteristic of a file or widget data
and loss allowance and delay information that is a characteristic of media data. The M-
unit that is the group of the same characteristic units is configured and generated. The
MMT E.1I layer 109 of FIG. 1 configures one or more assets transferred from the MMT
E.2 layer 107 as an MMT package usable by a user.

FIG. 2 is a diagram illustrating a construction of a header of the M-Unit according to
an exemplary embodiment of the present invention.

Referring to FIG. 2, fields included in the header of the M-Unit in FIG. 2 will be

described below.
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M-Unit IDentifier (ID) 201 is an identifier for determining a type of M-Units.
Sequence number 203 indicates an order according to a function of the M-Unit. The
sequence number 203 may be used for a function of an order re-arrangement according
to a media reproduction time, such as a transmission loss retransmission request or
media fast forward reproduction and a random access.

Type 205 indicates a type of data of the M-Unit. The type 205 may indicate charac-
teristic information on a data group, and a file characteristic considering a loss rate,
delay information for media reproduction, or other similar characteristics and in-
formation. Although it is not illustrated in FIG. 2, a payload onto which the data of the
M-Unit is loaded is included at a backside of, or after, the header, so that multimedia
data having various sources, such as a video, an audio, a text, a file, and a widget, may
be transmitted. Accordingly, the type 205 may indicate a type of contents transmitted
together with the header of the M-Unit.

The type 205 may include a three digit field indicating the type such that 000
indicates H.264 Video, 001 indicates AAC Audio, 002 indicates text, 003 indicates ap-
plication, 004 indicates web pages, 005 indicates signaling for codec, 006 indicates
signaling for composition, and 007 is reserved for future use. The type of appropriate
contents may be indicated by using a predetermined value within a determined range
by a provider of the hybrid media contents. Another example of the type 205 may be a
case where 000 indicates a H.264 I frame, 001 indicates a H.264 B frame, and 002
indicates a H.264 P frame and may be used for a method of assigning a priority to
various sources of specific multimedia. A Quality of Service (QoS) may be considered
in transmitting multimedia data based on the priority.

A Fragment Unit (FU) flag 207 indicates information on continued M-Units. A value
of the FU flag indicates whether a corresponding M-Unit is combined, is fragmented,
or is a single M-Unit. A time flag 209 indicates that a corresponding M-Unit includes
time information. A GoP 211 indicates that a corresponding M-unit includes in-
formation on its GoP unit. When the GoP 211 is included, a value of the GoP 211
indicates that the corresponding M-Unit has a single AU or multiple AUs. A MFU-
range, although not illustrated in FIG. 2, indicates a value of a group of MFUs. A
Spatial Parameter Set (SPS) 213 indicates that an M-Unit includes spatial parameter set
information. The SPS 213 indicates information on a spatial position in which data of a
corresponding M-Unit is displayed. A Presentation Parameter Set (PPS) 215 indicates
that an M-Unit includes PPS information. The PPS 215 is information used for codec
initialization and contains specific information on a media codec. Furthermore, the
SPS 213 and the PPS 215 use a general value of an initialization parameter set of a
media coding.

A sync 217 indicates that a corresponding M-Unit includes synchronization control
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information. The sync 217 is data for a mutual synchronization between combination
processed multiple M-Units and, for example, is utilized as a synchronization marker
between an M-Unit for a Right (R) image and an M-Unit for a Left (L) image for a
3-Dimensional (3D) image. Furthermore, sync 217 may be used to assign command in-
formation between corresponding M-Units. The command information is control in-
formation for the corresponding M-Units, and may indicate that a corresponding M-
Unit corresponds to information such as addition, deletion, replacement, or update in-
formation. The Sync information may be used as control information for only the M-
Unit in the same session transmitted through a hybrid transmission network based on
the command information.

A Transport Characteristic (TC) 219 indicates that an M-Unit includes transport char-
acteristic information. The TC 219 is for transmitting a corresponding M-Unit and
indicates, for example, a loss rate, a delay time, parity information for an error
recovery, an average bit rate for data transmission, and a maximum bit rate. A RAP
221 indicates that a corresponding M-unit includes flag information for a random
access. A function construction, such as a fast forward reproduction, may be provided
according to existence or non-existence of a corresponding flag.

FIG. 2 illustrates a construction of the header of the M-unit. However, the present
invention is not limited thereto, and the construction of the header of the M-Unit
according to the exemplary embodiment of FIG. 2 may be of other suitable forms and
constructions. For example, the construction of the header of the M-Unit may include a
combination of one or more information among the multiple header information
included in the header of the M-Unit described with reference to FIG. 2 and/or the
multiple control information added in generating the M-Unit in the description of the
MMT E.3 layer 105 of FIG. 1.

FIG. 3 is a diagram illustrating a construction of a header of the asset according to an
exemplary embodiment of the present invention.

Referring to FIG. 3, the asset, according to the present exemplary embodiment, is
generated in a structure including at least one M-Unit according to various multimedia
data of media sources, and may be understood as a data stream including the various
multimedia data of media sources. That is, each multimedia source is generated as the
MFU or the M-Unit and the asset includes at least one M-Unit.

Table 1 illustrates an example of the M-Unit, the asset, and the MFU.

Table 1
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[Table 1]
Asset M-unit Header: |M-unit Header: |M-unit Header: |M-unit Header:
Header1)Asset [MFU MFU MFU MFU
type: A range=1~2 range=3~4 range=>5~6 range=5~6
Asset Header2) [Asset Header3) |MPEG-2 TS MP4 data
Asset type: Asset type: data
B(MPEG-2 TS) [C(MP4)
MFU MFU MFU MFU MFU

[73]
[74]

[75]

[76]

header(1):off-se
t:length

header(2):0ff-se
t:length

header(3):off-se
t:length

header(4):off-se
t:length

header(5):off-se
t:length

MFU data(1)

MFU data(2)

MEFU data(3)

MFU data(4)

MEFU data(5)

In Table 1, off-set means the byte data offset information.

In further detail, FIG. 3 illustrates an example of header information on the asset
used when the MMT E.2 layer 107 of FIG. 1 generates the asset with an input of the

M-Unit that is grouped data of the same attribute information of various types of

multimedia data. Furthermore, the header of the asset of FIG. 3 may indicate a unit

group of spatially continued M-Units. An asset ID 301 indicates an identifier for corre-
sponding continuous data. The asset ID 301 is identification information on corre-
sponding assets in a process of generating the hybrid media contents.

Asset Length information 303, 305, 307, and 311 indicate a length of data of a corre-
sponding asset. The asset length information 303, 305, 307, and 311 may be set to have
a sufficiently long length considering Ultra Definition (UD) video data. Asset Length
information 303, 305, 307, and 311 are separately indicated in three areas for con-
venience's sake. However, the present invention is not limited thereto, and the Asset
Length information 303, 305, 307, and 311 may be one field or any suitable number of
fields.

An asset type 309 indicates a data type of a corresponding asset, and may use the
data type of the M-Unit aforementioned in FIG. 1 in the same manner as described
with reference to FIG. 1. However, a multimedia type may be indicated in various
methods, in addition to the aforementioned method. For example, a type of a first
multimedia source may be directly notified to prevent inaccurate decoding of a
multimedia source only with a name of a representative multimedia source due to
recent various profiling and use of an audio codec, a video codec, or various ap-
plications. For example, there are approximately 10 types of profiling in H.264, so that
when a type of asset is simply notified through H.264, an error may be generated in a

decoding process. Furthermore, when multiple multimedia data is multiplexed and
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used in configuring the MMT package, a type of asset having a long length is used.

Additionally, for example, a type of asset having a length of 13 bits may conform to
the data type of the M-Unit and it may indicate additional information according to a
corresponding priority by adding an extension flag to the asset according to cir-
cumstances. For example, in the case of "00000000" based on H.264, an | frame in an
image of H.264 may be indicated by "001", a B frame thereof may be indicated by
"010", and a P frame thereof may be indicated by "100". A transmission priority for
guaranteeing a maximum QoS at the transmission side for transmitting the M-Units
may be considered based on the priority.

An M-Unit control information header length 313 indicates a length of an M-Unit
control information header indicated in a corresponding payload, and notifies that there
is M-Unit control information data equal to the length of the M-Unit control in-
formation header. M-Unit control information 315 includes at least one of synchro-
nization information and asset command information, for commands to add, delete,
insert, update, and replace, considering the hybrid transmission network, a time scale
that is a basic time unit of a corresponding asset data group, transport characteristic in-
formation indicating a transmission rate, a loss rate, a delay allowance time, a
maximum bit rate, an average bit rate, whether to guarantee a QoS, and other similar
information, for the transmission data group, the number of M-Units included in a data
group of a corresponding asset, and additional information on the RAP.

Although the header having a specific length, such as 1 bit or 2 bits, has been
described as an example for describing a difference of the respective exemplary em-
bodiments, a header of the M-Unit and/or asset having other lengths may be used. Fur-
thermore, when the fields, as described above in the exemplary embodiments, are used
without regard to a length, the configuration method of the M-Unit and/or asset may be
done according to the exemplary embodiments of the present invention without regard
to the length, as described in the exemplary embodiments.

The identifier or data type of the asset according to the exemplary embodiments of
the present invention may indicate a type of multimedia data of a media source
included in the M-Unit of the asset. For example, the identifier or data type of the asset
may indicate whether the asset is for video data, audio data, or that the asset includes
multiple multimedia sources, such as a video data, audio data, file data, widget data, or
any other similar type of data. Furthermore, the identifier or data type of the M-Unit
may indicate video data, audio data, file data, a widget having a type of data, i.e., a
multimedia source, included in a corresponding M-Unit.

FIG. 7 is a block diagram illustrating a structure of a system for transmitting media
contents by using various transmission units according to an exemplary embodiment of

the present invention.
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Referring to FIG. 7, a structure of the data stream may be classified into a structure
of a streaming payload 701 for transmitting real time data closely related to a real-time
broadcasting and a time and may also be classified into a file transfer payload 703 for
transmitting non-real time data, such as a file transmission. Furthermore, in the
streaming payload 701, media contents may be configured and transmitted using the
MMT M-Unit or the MMT MFU as a basic transmission unit for real time data
transmission.

An MFU 705 is a basic unit for processing multimedia data input from a codec or an
application source. The MFU 705 may be one of an image or a plurality of blocks
included in one image in a video codec, and may be one file block in a file, such as an
application. Furthermore, the MFU 705 may be an MMT M-Unit 707 that is a basic
unit of data transmission or application driving. For example, one M-Unit 707 may be
constructed with a group of several AUs, which are the units for transmission of data
configuring one image in video multimedia data. Through the configuration of the M-
Unit 707, a user may perform a fast forward search or search through a video.

Furthermore, the M-Units 707 may be configured as one MMT asset 709. Further,
the MMT asset 709 may be one of independent video data, audio data, or subtitles. A
group of various types of MMT assets 709 may be an MMT package 711 capable of
providing hybrid multimedia contents. Additionally, a data stream for file transmission
is used for transmitting non-real time data, and a transmission unit may be an entire or
a specific part of the MMT asset 709 or the MMT package 711 of the hybrid media
contents.

As described above, a unit for encoding the media contents in the structure for
transmitting the media contents according to the exemplary embodiment of FIG. 7 may
be the MFU 705 or the M-Unit 707. In a case of an independently decodable video, the
MFU 705 refers to one frame for the encoding or one of a plurality of slices when the
frame includes the plurality of slices. Furthermore, in a case of an independently
decodable video, the M-Unit 707 refers to one frame for the encoding or a GoP that is
an independently decodable unit for the encoding.

A transmission unit of media contents may be determined considering an attribute
and a service of the media. The asset 709 is a stream of the continuous M-Units 707
configured in the same media type. The package 711 is a form of a single asset or a
group of multiple assets and may include additional information, i.e., image con-
figuration information time of hybrid media, transmission environment information
considering a spatial arrangement order and a hybrid network environment, a
demanded transmission bandwidth, a loss probability, information on whether to allow
a delay time, or any other suitable or similar information for a service.

FIG. 4 is a block diagram illustrating a construction of a transmission apparatus for
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generating and transmitting media contents according to an exemplary embodiment of
the present invention.

Referring to FIG. 4, the transmission apparatus includes a multimedia source input
unit 401, a multimedia source identification unit 403, a multimedia source storage unit
405, a transmission unit 407, and a controller 409. The transmission apparatus of FIG.
4 supports various transmission units described with reference to FIG. 7, determines a
transmission unit according to the structure for streaming for transmitting real time
data and the structure for file transmission for transmitting non-real time data, and
configures one or more multimedia sources into the MFU, the M-Unit, the asset, or the
package as the transmission unit according to the determined transmission unit and
transmits them as such. The multimedia source input unit 401 receives an input of the
M-Unit that is a group of the various types of multimedia data as a multimedia source
for generating the hybrid media contents. The multimedia source identification unit
403 assigns an asset ID to the group of the M-Units as the multimedia source,
identifies a type, e.g., a voice source, a video source, a file, or an execution file, of the
multimedia source, and assigns a corresponding asset ID to the group of the M-Units.
Here, one asset may include multiple M-Units including the various multimedia
sources. The multimedia source storage unit 405 stores the generated assets according
to the configuration method of the asset. The transmission unit 407 transmits the asset
or assets through a communication network. The controller 409 configures the M-unit
by aggregating various types of MFUs provided from one or more multimedia data of
multimedia sources and performs a general control for generating and transmitting the
MFU, the M-unit, and the asset.

FIG. 5 is a block diagram illustrating a construction of a reception apparatus for
receiving media contents according to an exemplary embodiment of the present
invention.

Referring to FIG. 5, the reception apparatus includes a receiving unit 501, a
multimedia source reading unit 503, a multimedia source storage unit 505, a display
unit 507, and a controller 509. The reception apparatus of FIG. 5 supports the various
transmission units described with reference to FIG. 7, determines a transmission unit of
media contents received by the corresponding transmission units according to the
structure for the streaming for transmitting the real time data and the structure for file
transmission for transmitting the non-real time data, identifies header information on
the transmission unit, and performs the decoding of such. The receiving unit 501 of
FIG. 5 receives the asset including one or more M-Units, including one or more MFUs,
according to various multimedia data of multimedia sources through a communication
network, and the header information on the asset and the header information on the M-

Unit is transferred to the controller 509 to be used for the reception control and the
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decoding of the hybrid media contents. Furthermore, the controller 509 performs a
general control related to the reception and the decoding of the hybrid media contents
by using the control information about the MFU and the control information about the
M-Unit.

The multimedia source reading unit 503 reads a data type of each multimedia source
in the unit of the M-Unit based on the control information, including the control in-
formation about the MFU, transferred from the controller 509 receiving the respective
information about the asset and the M-Unit, and classifies and stores the respective
read multimedia sources in the source storage unit 505. The controller 509 of FIG. 5
performs a general control for the reception of the asset and the reading and the
decoding of the multimedia source, and data of the decoded multimedia source is
output through the display unit 507.

Accordingly, the present exemplary embodiments described above may provide the
apparatus and the method for transmitting and/or receiving media contents by using
various transmission units, such as the MFU, the M-Unit, the asset, or the package.
Furthermore, the present exemplary embodiments may provide the apparatus and the
method for efficiently generating and transmitting and/or receiving the hybrid media
contents including various types of multimedia sources, i.e., multimedia data. Fur-
thermore, the present exemplary embodiments may appropriately fragment multimedia
data having a predetermined size in transmitting or storing the multimedia data.

Furthermore, the present exemplary embodiments may easily identify a position or a
transmission time point of the M-Unit that is the decoding unit including at least one
among a time, an importance degree, and various function information, as the control
information, in the multimedia system and may efficiently notify a format of the asset,
which is one format of the hybrid media contents, using an appropriate manner. Fur-
thermore, the present exemplary embodiments may efficiently notify the type of asset
in the multimedia system.

While the invention has been shown and described with reference to certain
exemplary embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from the
spirit and scope of the invention as defined by the appended claims and their

equivalents.
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Claims

A method of transmitting a media content in a multimedia system, the
method comprising:

determining a transmission unit for transmitting at least one multimedia
sources related to the media content;

generating a data stream including header information and the at least
one multimedia sources according to the determined transmission unit;
and

transmitting the generated data stream through a communication
network.

An apparatus for transmitting a media content in a multimedia system,
the apparatus comprising:

a transmission unit for transmitting a data stream through a commu-
nication network; and

a controller for determining a transmission unit for transmitting at least
one multimedia source related to the media content, generating a data
stream including header information and the at least one multimedia
source according to the determined transmission unit, and controlling
transmission of the generated data stream.

The method as claimed in claim 1 or the apparatus as claimed in claim
2,

wherein the transmission unit is classified into at least one of a data
structure for transmission of real time data and a data structure for
transmission of non-real time data.

The method as claimed in claim 1 or the apparatus as claimed in claim
2,

wherein the transmission unit is classified into at least one of a data
structure for transmission of real time data and a data structure for
transmission of non-real time data, and

wherein, when the transmission unit is the data structure for the
transmission of the real time data, the transmission unit is determined
to be one of a Media Fragment Unit (MFU) which is a minimum unit of
decodable media data and a Media Unit (MU) which is unit data
including additional control information related to the decoding and
one or more MFUs.

The method as claimed in claim 1 or the apparatus as claimed in claim
2,
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wherein the transmission unit is classified into at least one of a data
structure for transmission of real time data and a data structure for
transmission of non-real time data,

wherein, when the transmission unit is the data structure for the
transmission of the real time data, the transmission unit is determined
to be one of a Media Fragment Unit (MFU) which is a minimum unit of
decodable media data and a Media Unit (MU) which is unit data
including additional control information related to the decoding and
one or more MFUs, and

wherein, when the transmission unit is the data structure for the
transmission of the non-real time data, the transmission unit is de-
termined to be one of an asset that is unit data including one or more
MUs and a package which is unit data configuring a hybrid media
content including multiple assets.

The method as claimed in claim 1 or the apparatus as claimed in claim
2,

wherein, when the transmission unit is a Media Fragment Unit (MFU)
which is a minimum unit of decodable media data, the header in-
formation contains at least one of information indicating an order that
the MFU is to be used, information indicating a priority of the MFU,
and count information on subordinate MFUs that are subordinate to the
MEFU.

The method as claimed in claim 1 or the apparatus as claimed in claim
2,

wherein the transmission unit is classified into at least one of a data
structure for transmission of real time data and a data structure for
transmission of non-real time data,

wherein, when the transmission unit is the data structure for the
transmission of the real time data, the transmission unit is determined
to be one of a Media Fragment Unit (MFU) which is a minimum unit of
decodable media data and a Media Unit (MU) which is unit data
including additional control information related to the decoding and
one or more MFUs, and

wherein, when the MFU corresponds to one slice within one frame, the
one frame corresponds to one MU.

A method of receiving a media content in a multimedia system, the
method comprising:

receiving a data stream of the media content through a communication
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network; and

determining a transmission unit of the media content, identifying
header information according to the determined transmission unit, and
decoding the media content including at least one multimedia source
according to the identified header information.

An apparatus for receiving a media content in a multimedia system, the
method comprising:

a receiving unit for receiving a data stream of the media content
through a communication network; and

a controller for determining a transmission unit of the media content,
identifying header information according to the determined
transmission unit, and decoding the media content including at least
one multimedia source according to the identified header information.
The method as claimed in claim 8 or the apparatus as claimed in claim
9,

wherein the transmission unit is classified into at least one of a data
structure for transmission of real time data and a data structure for
transmission of non-real time data.

The method as claimed in claim 8 or the apparatus as claimed in claim
9,

wherein the transmission unit is classified into at least one of a data
structure for transmission of real time data and a data structure for
transmission of non-real time data, and

wherein, when the transmission unit is the data structure for the
transmission of the real time data, the transmission unit is determined
to be one of a Media Fragment Unit (MFU) which is a minimum unit of
decodable media data and a Media Unit (MU) which is unit data
including additional control information related to the decoding and
one or more MFUSs.

The method as claimed in claim 8 or the apparatus as claimed in claim
9,

wherein the transmission unit is classified into at least one of a data
structure for transmission of real time data and a data structure for
transmission of non-real time data,

wherein, when the transmission unit is the data structure for the
transmission of the real time data, the transmission unit is determined
to be one of a Media Fragment Unit (MFU) which is a minimum unit of
decodable media data and a Media Unit (MU) which is unit data
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including additional control information related to the decoding and
one or more MFUs, and

wherein, when the transmission unit is the data structure for the
transmission of the non-real time data, the transmission unit is de-
termined to be one of an asset that is unit data including one or more
MUs and a package which is unit data configuring a hybrid media
content including multiple assets.

The method as claimed in claim 8 or the apparatus as claimed in claim
9, wherein when the transmission unit is a Media Fragment Unit
(MFU) which is a minimum unit of decodable media data, the header
information contains at least one of information indicating an order that
the MFU is to be used, information indicating a priority of the MFU,
and count information on subordinate MFUs that are subordinate to the
MEFU.

The method as claimed in claim 8 or the apparatus as claimed in claim
9,

wherein the transmission unit is classified into at least one of a data
structure for transmission of real time data and a data structure for
transmission of non-real time data,

wherein, when the transmission unit is the data structure for the
transmission of the real time data, the transmission unit is determined
to be one of a Media Fragment Unit (MFU) which is a minimum unit of
decodable media data and a Media Unit (MU) which is unit data
including additional control information related to the decoding and
one or more MFUs, and

wherein, when the MFU corresponds to one slice within one frame, the

one frame corresponds to one MU.
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