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Accordingly, when an SVC coded content is stored
as a file, it is possible to reduce a storage capacity by
avoiding duplication of common data and to provide
convenience when the stored content is reprocessed by
allowing a relation of tracks correlated to one another to
be represented.
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SVC FILE DATA SHARING METHOD AND SVC FILE 1nEREUF

TECHNICAL FIELD
The present invention relates to a method of sharing data of a scalable video
coding (SVC) file and the SVC file, and more particularly, to a method of sharing data of
an SVC file by sharing metadata of tracks and using a base track reference-and the SVC

file thereof.

BACKGROUND ART

FIG. 1 illustrates a concept of scalable video coding (SVC).

Referring to FIG. 1, in SVC, a piurality of video layers are coded into a single bit
string.

An SVC layer is constructed with a base layer and one or more enhancement
layers stacked on the base layer.

Each enhancement layer can represent the maximum bit rate, frame rate, and
resolution based on information about a lower layer.

In the SVC, as the number of sequentially stacked enhancement layers increases,
various bit rates, frame rates, and resolutions can be supported.

The SVC is a coding technique capable of solving problems pertaining to a variety
of bandwidths occurring in heterogeneous network environments, a variety of
performances and resolutions of receiving terminals, a variety of preferences of content
consumers, and the like. ’

FIG. 2 illustrates a format of a multimedia file.

In general, when a video content is desired to be stored as a file, metadata about
a coding method, contents, and any access information for the content are separately
stored so as to secure free access to any location of the content and to easily reprocess
the content, in addition to media data of the content.

In addition, a unit of track is defined as a unit of a medium which is continuously
reproducible.

_ Referring to FIG. 2, a multimedia file is stored as a structure having an audio track
and a video track.

When the video content is coded into an SVC format, the multimedia file may

have two or more video tracks, due to a feature of SVC.
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FIG. 3 illustrates scalable layers of SVC coded content.

The SVC has a feature of coding a plurality of video layers into a single bit string.

Referring to FIG. 3, a scalable base bit-stream is a single bit-stream (p1 to pm)
having the highest image quality. The scalable base bit-stream includes the total
coded data 310. | _

A sub bit-stream (to-be-transmitted coded data a which ranges from 0 to a, or
to-be-transmitted coded data b which ranges from 0 to b) can be freely generated
according to a bandwidth supported by a network or a specification of a user terminal.

A sub bit-stream a 320 includes the to-be-transmitted coded dataa. A sub
bit-stream b 330 includes the to-be-transmitted coded data b.

A scalable base bit-stream, a sub bit-stream a and a sub bit-stream b are
constructed with one or more scalable layers p1 to pi.

The scalable base bit-stream includes all the scalable layers p1 to pi.

The other sub bit-streams include scalable layers having a specific range (sub
bit-stream a includes scalable layers p1 to pi, or sub bit-stream b includes scalable
layers p1 to p3).

FIG. 4 illustrates a format of an SVC file in which SVC coded content is stored.

Referring to FIG. 4, the scalable base bit-stream and the sub bit-stream can be
respectively constructed with separate tracks, which are generally referred to as a
scalable base track and a sub track.

In this case, two or more video tracks may be included in a file. When two or
more video tracks are included in a file, metadata for representing scalable layers may
be separately included in the file according to the tracks.

Conventionally, when SVC coded content is stored in a file, D data is repeated
and duplicated in the common parts of the metadata of tracks, and @ a relation of the

tracks correlated to one another cannot be represented.

DETAILED DESCRIPTION OF THE INVENTION
TECHNICAL PROBLEM
The present invention provides a method of sharing data of a scalable video
coding (SVC) file and the SVC file capable of reducing a storage capacity by avoiding
duplication of common data and providing convenience when stored content is
reprocessed by allowing a relation of tracks correlated to one another to be represented,
when an SVC coded content is stored as a file.

2
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TECHNICAL SOLUTION

According to an aspect of the present invention, there is provided a method of
sharing data of a scalable video coding (SVC) file having media data which includes at
least one scalable layer in each frame, the method comprising: storing at least one
scalable layer entry, in which metadata for the at least one scalable layer included in the
media data is stored, in a scalable base track; storing identification information of the at
least one scalable layer and identification information of scalable base tracks in a sub
track generated based on the part of the at least one scalable layer included in the
media data which is a basis of the scalable base track: and sharing the scalable layer
entry stored in the scalable base track on the basis of the identification information of the
scalable layers and the identification information of the scalable base track.

According to another aspect of the present invention, there is provided a method
of sharing data of an SVC file having a plurality of media data including scalable base
tracks having at least one scalable layer, the method comprising storing identification
information of the scalable base track, which is a basis of generation of a sub track
among the scalable base tracks, in at least one sub track generated based on one of the
scalable base tracks.

According to another aspect of the present invention, there is provided an SVC
file having media data including at least one scalable layer in each frame, the SVC file
comprising: a scalable base track including at least one scalable layer entry each storing
metadata of the at least one scalable layer; and at least one sub-track generated based
on the scalable base track, which includes identification information of the scalable layer
that is a basis of generation of a sub track among the scalable layers and identification
information of the scalable base track, instead of the scalable layer entry.

According to another aspect of the present invention, there is provided an SVC
file having a plurality of media data including scalable base tracks having at least one
scalable layer, the SVC file comprising at least one sub track which is generated based
on one of the plurality of scalable base tracks in which identification information of the
scalable base track that is a basis of generation of a sub track among the plurality of
scalable base tracks is stored.

ADVANTAGEOUS EFFECTS
Accordingly, when scalable video coding (SVC) coded content is stored as a file,
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@ itis possible to avoid duplication of common data of scalable layers py snaring
metadata of tracks. @ It is also possible to represent a relation of tracks correlated to

one another by including a base track reference.

DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the present invention will
become more apparent by describing in detail exemplary embodiments thereof with
reference to the attached drawings in which: |

FIG. 1 illustrates a concept of scalable video coding (SVC);

FIG. 2 illustrates a format of a multimedia file:

FIG. 3 illustrates scalable layers of SVC coded content:

FIG. 4 illustrates a format of an SVC file in which SVC coded content is stored; .

FIG. § illustrates scalable layer entries stored in each track of metadata of an
SVC file;

FIG. 6a illustrates an SVC file that shares a scalable tayer entry among tracks
according to an exemplary embodiment of the present invention;

FIG. 6b illustrates a flowchart of a method of sharing a scalable layer entry among
tracks of metadata of an SVC file according to an exemplary embodiment of the present
invention;

FIG. 7a illustrates an SVC file including identification information of a scalable
base track according to an exemplary embodiment of the present invention; and

FIG. 7b illustrates a method of managing sub-tracks by binding sub-tracks which
have the same scalable base track according to an exemplary embodiment of the

present invention.

BEST MODE

Hereinafter, exemplary embodiments of the present invention will be described in
detail with reference to the attached drawings.

1. Sharing of metadata according to tracks

FIG. 5 illustrates scalable layer entries stored in each track of metadata of a
scalable video coding (SVC) file.

Referring to FIG. 5, a scalable base track and a sub track generated based on the
scalable base track may have the same scalable layer entry ScalableLayerEntry of a

layer 1.
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When SVC coded content is stored as a file, metadata incluaing additional
information for each scalable layer is referred to as a scalable layer entry
ScalableLayerEntry.

In the SVC file, a sample group description box (sgpd) of a track includes the
scalable layer entry ScalableLayerEntry.

When different sub tracks are generated based on the scalable base track, the
sub tracks include the common scalable layers.

The common scalable layers include the same metadata ScalableLayerEntry.
Data is duplicated with respect to the common part of the metadata.

FIG. 6a illustrates an SVC file that shares a scalable layer entry
ScalableLayerEntry according to an exemplary embodiment of the present invention.

According to the current embodiment, identification information ref_track ID of the
scalable base track for designating the scalable base track and identification information
ref_layer ID of the scalable layer for designating the scalable layer are used instead of
recording the same metadata ScalableLayerEntry for the common scalable layer on

each track.

The scalable base track includes a scalable layer entry having metadata for the
scalable layer.

The sub track generated based on the scalable base track includes identification
information of the scalable layer and identification information of the scalable base track,
which is the basis of the generation of the sub track among scalable layers, instead of
the scalable layer entry.

In FIG. 6a, the sub track uses the identification information ref_track ID =1 of the
scalable base track for designating the scalable base track and the identification
information ref_layer ID = 1 of the scalable layer for designating the scalable layer
without repeatedly storing the scalable layer entry ScalableLayerEntry.

The identification information of the scalable layer that is the basis of generation
of the sub track and the identification information of the scalable base track can be
represented in the sgpd track.

Syntax for sharing the value of the scalable layer entry ScalabIeLayerEntry of the
scalable base track using identification information ref_track ID of the scalable base
track and the identification information of the scalable layer is described here below.
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According to an embodiment of the present invention, it is unnecessary to
repeatedly store the same contents of the original metadata by including the
identification information ref_track ID of the scalable base track and the identification
information ref_layer ID of the scalable layer and allowing all the metadata to refer to the
original metadata.

FIG. 6b illustrates a flowchart of a method of sharing a scalable layer entry
ScalableLayerEntry among tracks of metadata of an SVC file according to an exemplary
embodiment of the present invention.

First, a scalable layer entry ScalableLayerEntry, which stores the metadata for
the scalable layer included in the media data of the SVC file, is stored in the scalable
base track (operation S601).

The identification information of the scalable layer and the identification
information of the scalable base track which is the basis of generation of the sub track
are stored in the sub track generated based on the scalable base track (operation

S602).
The scalable layer entry is shared based on the identification information of the
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scalable layer and the identification information of the scalable base wack, wnicn Is the
basis of generation of the sub track and stored in the sub track, with the scalable base
track (operation S603).

The identification information of the scalable layer and the identification
information of the scalable base track, which is the basis of generation of the sub track,
can be represented in the sgpd track of the scalable sub track.

In the present invention, it is possible to avoid repeating the common data
according to scalable layers by sharing metadata for tracks. Hereinafter, the base track
reference for representing a relation among the correlated tracks according to an
embodiment of the present invention will be described.

2. Base track reference

FIG. 7a illustrates an SVC file including identification information of a scalable
base track according to an exemplary embodiment of the present invention.

According to the embodiment, it is possible to indicate the corresponding track,
from which each sub track is derived, in the sub track.

Itis possible to provide a convenience when the stored content is reprocessed by
allowing the relation of the tracks correlated to one another to be represented.

Referring to FIG. 7a, metadata trak 700 for representing a track includes lower
level metadata that is a track reference tref 710.

Syntax of the track reference tref 710 is described here below.

aligned{B) clasms TraskfleterenceBox extends Bow(ttrett) {
iiggn‘ea{e_) Class TeeEXReLeranceTypaboy {ungigned Lnv(32) gé;;&zeme_bwe} extends
Box [refevence typs)

uhgighed inc(32) cradk IOs(ly
¥

The track reference tref 710 may include a plurality of track-IDs depending on
types.

It is possible to indicate the corresponding track, from which each sub track is
derived, in the sub track by storing a type of the track ID of the scalable base track,
which is referred to as sbas 711, in the track reference tref 710.

Similar to the type sbas 711 according to the current embodiment, types hint,
cdsc, and scal also indicate functions of the tracks and refer to tracks in which the tracks
are used.

According to the current embodiment, when the tracks having the same
presentation are constructed with a scalable base track and a plufality of sub tracks

derived from the scalable base track, a reference sbas 711, through which the scalable
7
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base track can be found, and a relation of sub tracks can be represeineu u uie sup
tracks.

FIG. 7b illustrates a method of managing sub tracks by binding sub tracks which
have the same scalable base track according to an exemplary embodiment of the
present invention.

When content is stored as a file, two or more presentations can be stored in a file.

In this case, when the content is SVC coded content, the scalable base track and
one or more sub tracks derived from the scalable base track separately from the
scalable base track may be included in each presentation.

In this case, the sub track may have to determine the scalable base track from
which the sub track is derived.

It is possible to manage the sub tracks by binding sub tracks which have the
same scalable base track by indicating the corresponding scalable base track, from
which each sub track is derived, in the sub track and storing the track ID of the scalable
base track in the type sbas 711.

Referring to FIG. 7b, sub tracks A and B are generated based on a scalable base
track X.

The scalable base track, from which the sub tracks A and B are derived, is
indicated by storing the scalable base track X in the sbas track of the track reference tref
of the sub tracks A and B (operation S701).

Sub tracks C and D are generated based on a scalable base track Y.

The scalable base track, from which the sub tracks C and D are derived, is
indicated by storing the scalable base track Y in the sbas track of the track reference tref
of the sub tracks C and D (operation S702).

According to the current embodiment, it is possible to manage the sub tracks by
binding sub tracks generated based on the same scalable base track on the basis of the
identification information of the scalable base track.

For example, there may be a case where it is desired that all the tracks generated
based on the scalable base track Y be deleted.

In this case, according to the current embodiment, it is possible to easily manage
all the sub tracks generated from the scalable base track Y by deleting all the tracks
having the track ID of the scalable base track Y in the sbas track with reference to the
sbas track of the track reference tref.

In the present invention, a waste of storage space for the duplicated metadata

8
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ScalableLayerEntry is prevented by sharing the metadata ScalableLayeicnuy ror
representing the scalable layer of the sub track by using only the identification
information ref_track ID of the scalable base track and the identification information
ref_layer ID of the scalable layer

In addition, convenience is provided when the stored content is reprocessed by
allowing the relation of the correlated tracks to be represented by including the base
track reference, which is sbas, in the sub track.

The invention can also be embodied as computer readable codes on a computer
readable recording medium. The computer readable recording medium is any data
storage device that can store data which can be thereafter read by a computer system.
Examples of the computer readable recording medium include read-only memory (ROM),
random-access memory (RAM), CD-ROMs, magnetic tapes, floppy disks, optical data
storage devices, and carrier waves (such as data transmission through the Internet).
The computer readable recording medium can also be distributed over network coupled
computer systems so that the computer readable code is stored and executed in a

~ distributed fashion.

While the present invention has been particularly shown and described with
reference to 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. The
exemplary embodiments should be considered in descriptive sense only and not for
purposes of limitation. Therefore, the scope of the invention is defined not by the
detailed description of the invention but by the appended claims, and all differences
within the scope will be construed as being included in the present invention.

INDUSTRIAL APPLICABILITY
As described above, when scalable video coding (SVC) coded content is stored
as afile, it is possible to reduce storage capacity by avoiding duplication of common
data and to provide convenience when the stored content is reprocessed by allowing a

relation of tracks correlated to one another to be represented.
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CLAIMS

1. A method of sharing data of an SVC (scalable video coding) file having
media data which includes at least one scalable layer in each frame, the method
comprising:

storing at least one scalable layer entry, in which metadata for the at least one
scalable layer included in the media data is stored, in a scalable base track;

storing identification information of the at least one scalable layer and
identification information of scalable base tracks in a sub track generated based on the
part of the scalable layers included in the media data which is a basis of the scalable
base track; and

sharing the scalable layer entry stored in the scalable base track on the basis of
the identification information of the scalable layers and the identification information of

the scalable base track.

2. The method of claim 1, wherein the identification information of the part of
the scalable layers and the identification information of the scalable base track is
represented in an sgpd track of the scalable sub track.

3. A method of sharing data of an SVC file having a plurality of media data
which includes scalable base tracks having at least one scalable layer, the method
comprising storing identification information of the scalable base track that is a basis of
generation of a sub track among the scalable base tracks in at least one sub track

generated based on one of the scalable base tracks.

4. The method of claim 3, further comprising managing the at least one sub
track by binding sub tracks which are generated based on the same scalable base track
on the basis of the identification information of the scalable base track.

5. The method of claim 3 or 4, wherein the identification information of the
scalable base track is represented in an sbas track of a track reference type box
including track reference information of the at least one sub track.

6. An SVC file having media data which includes at least one scalable layer in
each frame, the SVC file comprising:

a scalable base track including at least one scalable layer entry each storing

10
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metadata of the at least one scalable layer; and

at least one sub track generated based on the scalable base track, which
includes identification information of the scalable layer that is a basis of generation of a
sub track among the scalable layers and identification information of the scalable base
track instead of the scalable layer entry.

7. The SVC file of claim 6, wherein the identification information of the
scalable layer which is the basis of generation of the sub track among the scalable
layers and the identification information of the scalable base track is represented in an

sgpd (sample group description box) track of the sub track.

8. An SVC file having a plurality of media data which includes scalable base
tracks having at least one scalable layer, the SVC file comprising at least one sub track
which is generated based on one of the plurality of scalable base tracks in which
identification information of the scalable base track that is a basis of generation of a sub

track among the plurality of scalable base tracks is stored.
9. The SVC file of claim 8, wherein the identification information of the
scalable base track is represented in an sbas track of a track reference type box

including track reference information of the sub track.

10. A computer-readable recording medium having embodied thereon a

computer program for executing the method of any one of claims 1 to 5.

11
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FIG. 4
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FIG. 6A
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FIG. 7B
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