1 Description SYSTEM FOR ENCODI NG VI DEO DATA AND SYSTEM FOR
DECODI NG VI DEO DATA Technical Field [1] The invention relates to a
system for encodi ng and/ or decodi ng video data, and nore
particularly, to a systemfor encoding video data that encodes video
data according to a plurality of different encodi ng nodes and

si mul taneously perfornms scal able encodilng using the plurality of
di fferent encodi ng nodes, and a system for decoding video data
encoded by the system for encodi ng video data. Background Art [2]
~Video data is encoded by an encoder that supports a predetermnm ned
~data conpression standard, e.g., ijmanﬂV|n pi cture expert group
(MPEG standard, and is then stor a st orage nedi um or
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However, when t er data using
the base |ayer %@%Q,?cﬁéd%%gﬂggg g epro g,geg&& l,gé(;os({affulaV| ng quality
that is equivalent to that of hi gh H“(tHD) TVs. [5]

Convent i ongd} vi dewmh%t(ﬁmweﬁeﬂbyaﬂﬁﬁdﬁrmhﬁ&ppodﬁﬁﬁew&ﬂﬁﬂd&ﬂat0 one

syntax and gen rm; Of
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scalable bitstream includes base layer data and enhancement layer data.

[4] The spatially scalable bitstream enables a decoder to reproduce videos having
quality that is equivalent to the quality of a general television by decoding the base
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layer data. However, when the decoder decodes the enhancement layer data using the
base layer data, the decoder can reproduce videos having quality that is equivalent to
that of high definition (HD) TVs.

[5] Conventional video data encoders encode video data according to one syntax and
generate bitstreams. The format of the bitstreams is defined by the syntax. Decoders
decode input bitstreams according to one syntax and reproduce video. Encoding or
decoding of data according to one syntax indicates that only one data compression
standard is supported. Thus, the encoders cannot generate bitstreams according to
syntaxes that are not supported and the decoders cannot decode bitstreams that are
encoded according to syntaxes that are not supported.

[6] Further, encoders that support conventional scalability functions encode base layer
data and enhancement layer data according to one syntax and generate bitstreams. Due
to improvements in the performance of hardware, such as various data transmission
channels, encoders, or decoders, the performance and efficiency of encoding can be
improved when base layer data and enhancement layer data are encoded according to



data and enhancenent | ayer data according to one syntax and generate
bitstreans. Due to inprovenents in the performance of hardware, such
as various data transm ssion channels, encoders, or decoders, the
performance and efficiency of encoding can be inproved when base

| ayer data and enhancenent | ayer data are encoded according to 2

di fferent syntaxes, respectively. However, the conventional encoders
_cannot encode video data according to a syntax other than a
predeterm ned syntax. Disclosure of Invention Technical Solution [7]
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modes. Moreover, since video data is encoded/decoded or scalable-
encoded/scalable-decoded using a more suitable encoding mode that is selected from
among different encoding modes based on the hardware performance or data com-

munication environment, the efficiency of encoding and image quality are improved
and a variety of application services are provided.
Description of Drawings
[10] These and/or other aspects and advantages of the invention will become apparent
and more readily appreciated from the following description of the embodiments, taken
in conjunction with the accompanying drawings of which:

[11] FIG. 1 is a block diagram of an apparatus for encoding video data according to a
first embodiment of the invention;
[12] FIG. 2 is a block diagram of a first encoding unit shown in FIG. 1;
[13] FIG. 3 is a block diagram of a second encoding unit shown in FIG. 1;
[14] FIG. 4 illustrates control information included in header information of a bitstream
according to an embodiment of the invention;
! [15] FIG. 5 is a block diagram of a system for encoding video data according to a

second embodiment of the invention;



in conjunction with the acconpanyi ng drawi ngs of which: [11] FIG 1
I's a block diagramof an apparatus for encoding video data accordi ng
to a first enbodinent of the invention; [12] FIG 2 is a block
diagram of a first encoding unit shown in FIG 1; [13] FIG 3 is a
bl ock diagram of a second encoding unit shown in FIG 1; [14] FIG 4
‘illustrates control information include® in header information of a
bitstream according to an enbodi nent of the invention; [15] FIG 5
is a block diagramof a systemfor encoding video data according to a
second enbodi nent of the invention; 3 [16] FIG 6 illustrates an
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‘there is provi de’gﬁh‘ﬁ“ ’zﬁfﬁté“ﬁ?f‘& ﬁ’t‘ﬁdi ng video data including: a

first encod20ig uni FIGAO ddi flogvcharpillostsatingromethodof devodiog vidergdatagaceprding to a
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syntax is used to encode the first bitstream or the second bitstream to the first bitstream
or the second bitstream.

[22] According to another aspect of the invention, there is provided an apparatus for
encoding video data including: a first encoding unit encoding input video data
according to a predetermined syntax and generating a first bitstream; a second
encoding unit ehcoding input video data according to another syntax that is different
from the predetermined syntax and generating a second bitstream; a control unit
controlling the first encoding unit and the second encoding unit and generating control
information including syntax type information that indicates which syntax is used to
encode the first bitstream or the second bitstream; and a data communication unit
transmitting the first bitstream or the second bitstream and the control information
through a communication channel.

[23] According to another aspect of the invention, there is provided a method of
encoding video data including: encoding input video data according to one of a
plurality of syntaxes and generating a bitstream; and adding header information
including syntax type information that indicates which syntax is used to encode the
bitstream data to the bitstream.

[24] According to another aspect of the invention, there is provided a method of
encoding video data including: encoding input video data according to one of a
plurality of syntaxes and generating a bitstream; generating control information



encodi ng unit encoding input video data according to anot her syntax
that is different fromthe predeterm ned syntax and generating a
second bitstream a control unit <controlling the first encodi ng unit
and the second, encodi ng unit and generating control information

i ncluding syntax type information that indicates which syntax is used
.to encode the first bitstreamor the sacond bitstream and a data
communi cation unit transmtting the first bitstream or the second
bitstream and the control information through a conmunication
channel . [23] According to another aspect of the invention, there is
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. description, reference numera srrg er to tge 1 reae 5%1'6&? tbrougltlou? ’IJhe em n(;[dJII(l)erI]lfS are

; described below to explain the present invention by referring to the figures.

| [29] FIG. 1 is a block diagram of an apparatus for encoding video data according to a

' first aspect of the invention. Referring to FIG. 1, the system includes a switch 130, a

first encoding unit 150, a second encoding unit 170, and a header information
generating unit 180.

[30] The switch 130 outputs input video data to the first encoding unit 150 or the second
encoding unit 170 according to a switch control signal. The switch control signal is
output from a control unit (not shown) that controls the overall operation of the system.

[31] The first encoding unit 150 encodes the input video data according to a first

i encoding mode and outputs a first bitstream according to a first syntax. The second
encoding unit 170 encodes the input video data according to a second encoding mode
and outputs a second bitstream according to a second syntax. The second syntax is
different from the first syntax. The apparatus is not limited to the first and second
encoding units.

[32] Operation modes of the first encoding unit 150 and the second encoding unit 170
are set according to a control signal of the control unit (not shown) prior to video data
encoding. For example, when the system performs scalable encoding using two



Mode for Invention [28] Reference will now be nade in detail to the
enbodi nents of the present invention, exanples of which are
illustrated in the acconpanyi ng drawi ngs, wherein |like reference
nunerals refer to the |ike elenments throughout. The enbodi nments are
descri bed below to explain the present invention by referring to the

figures. [29] FIG 1 is a block diagramsf an apparatus for encodi ng

vi deo data according to a first aspect of the invention. Referring
to FIG 1, the systemincludes a switch 130, a first encoding unit
150, a second encoding unit 170, and a header information generating
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this time, [54} e fi r”lsl}e header a orr]rganlil)rxlllgtene%a%gg Bitif 160" rCRives the first bit stream output from
the first encoding unit 150 or the second bitstream output from the second encoding
unit 170 and adds header information including predetermined control information to
the received first bit stream or the second bit stream.

[36] FIG. 4 illustrates an example of control information included in header information
of a bitstream. The control information according to the first aspect of the invention
has a total of 4 bits. The first bit indicates a syntax type. For example, if the first bit is
0, it indicates a bit stream that is generated by the first encoding unit 150 according to
the first syntax. If the first bit is 1, it indicates a bit stream that is generated by the
second encoding unit 170 according to the second syntax.

{371 The second bit indicates a layer type. For example, if the second bit is 0, it indicates
a bitstream that includes base layer data, If the second bit is 1, it indicates a bit stream
that includes enhancement layer data.

[38] The third and fourth bits indicate a scalability type. For example, if the third and
fourth bits are 01, the third and fourth bits indicate a temporal-scalable bitstream. If the
third and fourth bits are 10, the third and fourth bits indicate a spatial-scalable
bitstream. If the third and fourth bits are 00, the third and fourth bits indicate a non-
scalable bitstream.



hancenment | ayer data encodi ng using videos that are previously
encoded by the second encoding unit 170 and are then stored. It is
under st ood that each of the encoding units perfornms encodi ng of a
predeternined | ayer of data. [34] Al so, when the system perforns
scal abl e encodi ng usi ng one encodi ng node instead of two different
encodi ng nodes, the operation nodes nayébe set in such a way that
one of the first encoding unit 150 and the second encoding unit 170
encodes the input video data. At this tine, the switch 130 outputs
the input video data only to one of the first encoding unit 150 and
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estimation and compensation in units of not only a 16x16 macroblock that is
introduced in H.264 but also a sub-block of various sizes such as 4x4, 8§ x 4,4 x 8, 8 x
8,16 x 8, and 8 x 16, and the like.

[43] The first encoding unit 150 and the second encoding unit 170 shown in FIGS. 2 and
3 are examples of encoders that perform encoding according to different modes and
may be implemented using various encoding modes. For example, the first encoding
unit 150 may support MPEG-4 part 2 video part specifications and the second
encoding unit 170 may support MPEG-4 part 10 Advanced Video Coding (AVC).

[44] FIG. 5 is a block diagram of a system for encoding video data according to a second
aspect of the invention. Referring to FIG. 5, the system includes a control unit 110, a
switch 130, a first encoding unit 150, a second encoding unit 170, and a data com-
munication unit 195. Further, when audio data that is related to video data is encoded
by an audio encoder (not shown), the system may further include a multiplexing unit
190 that receives the encoded video data and audio data and multiplexes them.

[45] For example, the system according to the second aspect of the invention shown in



[40] FIG 3 is a block diagram of the second encoding unit 170 shown
in FIG 1. Referring to FIG 3, the second encoding unit 170

I ncl udes a subtractor 171, a discrete wavelet transform (DW) unit
172, a nonlinear quantization unit 173, an inverse nonlinear

guanti zation unit 173, an inverse DW unit 175, an adder 176, a

. menmory 177, a prediction encoding unity178, and an adaptive

arithnetic encoder 179. [41] Since the first encoding unit 150 and
t he second encoding unit 170 encode video data according to
di fferent encoding nodes, their detailed structures are different
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unit 170, and a com nuni cation uni 195. Further, when audio

‘data that is rel®f¥P& o video data i s encoded by an audi o encoder

(not shown)49lt he §l;1$tcemqlrmyt Flgrcontels thewverall @peratian|of the systemageaiding to theg o
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the invention s ] ,
~ 150 or the second encoding unit and outputs the generated control information to the

data communication unit 195. The control information includes at least a syntax type, a
layer type, and a scalability type of the generated bitstream.

[50] The data communication unit 195 receives the first bitstream output from the first
encoding unit 150 or the second bitstream output from the second encoding unit 170 or
the multiplexed bitstream and transmits the same to a reception-side device (not
shown) through a predetermined communication channel. Also, the data com-
munication unit 195 receives the control information indicating the characteristic of the
first bitstream or the second bitstream from the control unit 110 and transmits the same
to a reception-side device (not shown) through a communication channel that is
different from a communication channel through which the bitstream is transmitted.

[51] FIG. 6 illustrates control information that indicates the characteristic of a bitstream.
The control information according to the second aspect of the invention is indexed
according to a syntax type, a layer type, and a scalability type of a bitstream. Referring



7 FIG 5 is included in a nobile termnal, perforns real-tine
encodi ng of video data, and transmts the encoded data to other
nobile termnal or other device is through a wired or wreless
comuni cation channel. [46] The system according to the first aspect
of the invention adopts an in-band approach in which control

information, such as syntax type infornmd@tion and |ayer information,

is included in header information of a bitstream However, the

~system according to the second aspect of the invention shown in FIG
5 adopts an out-of-band approach in which control information is
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[56] In operation 410, input video data is encoded according to one of a plurality of
syntaxes and a bitstream is generated. Prior to operation 410, preset is performed such
that base layer data encoding is performed according to one of the plurality of syntaxes
and enhancement layer data encoding is performed according to another syntax.

[57) In operation 430, control information including syntax type information that
indicates which syntax is used to encode the input video data is generated. The control
information indicates the characteristic of the generated bitstream, and preferably,
further indicates a layer type and a scalability type in addition to the syntax type. The
control information may be expressed as information indexed according to the syntax
type, the layer type, and the scalability type as shown in FIG. 6.

[58] In operation 450, the generated bitstream and control information are transmitted
through a communication channel. In operation 450, the generated bitstream may be
transmitted through a predetermined communication channel and the generated control
information may be transmitted through a separate communication channel from the



first bitstreamor the second bitstreamfromthe control unit 110 and
transmts the sane to a reception-side device (not shown) through a
communi cation channel that is different froma communication channel
t hrough which the bitstreamis transmtted. [511 FIG 6 illustrates
control information that indicates the characteristic of a bitstream
The control information according to the second aspect of the
rinvention is indexed according to a syntax type, a |layer type, and a
scalability type of a bitstream Referring 8 to FIG 6, an index' 0
indicates a bitstreamthat is generated by the first encoding unit

150 according to ‘L’J&E““n%&%m?xeam trﬁ:ﬂgmhncl udes base |ayer data. An
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is perforned sucsgcond decoding umt 570 such that the second decoding unit 570 performs spati

scalable decoding of enhancement layer data.

[63] Control information that controls the characteristic of the input bitstream and the
operation of a decoder may be transmitted to the decoder through a communication
channel that is separate from the input bistream according to an out-band approach,
instead of adding the control information to the head of the input bitstream. An
example of the control information transmitted to a decoder according to the out-band
approach is shown in FIG. 6. The control unit 530 receives indexed control in-
formation and sets the operation modes of the first decoding unit 550 and the second
decoding unit 570 according to the received control information.

[64] Once the operation mode of the first decoding unit 550 or the second decoding unit
570 is set, the bitstream distinguishing unit 510 distinguishes a syntax used to encode
the input video data from the plurality of syntaxes and outputs the input bitstream to
one of the first decoding unit 550 and the second decoding unit 570.

[65] The first decoding unit 550 or the second decoding unit 570 that receives the input
bitstream performs decoding in such a manner as the respective first decoding unit 560
or the second decoding unit 570 is initially set. When the control unit 530 sets the




that base |ayer data encoding is perforned according to one of the
plurality of syntaxes and enhancenent |ayer data encoding is
performed according to another syntax. [57] In operation 430, control
i nformation including syntax type information that indicates which
syntax is used to encode the input video data is generated. The
control information indicates the characteristic of the generated
bitstream and preferably, further indicates a |ayer type and a
scalability type in addition to the syntax type. The control

information may be expressed as information indexed according to the
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information to the head of the bitstream, the control unit 530 may set the operation
modes of the first decoding unit 550 and the second decoding unit 570 according to the
received control information.

[69] When the operation modes of the first decoding unit 550 and the second decoding
unit 570 are set, the bitstream distinguishing unit 510 distinguishes a syntax of the
input bitstream from a plurality of syntaxes in operation 730.

[70] In operation 750, the input bitstream is output to one of the first decoding unit 550
and the second decoding unit 570 according to the syntax distinguished in operation -
730 and the first decoding unit 550 or the second decoding unit 570 that receives the
input stream performs decoding in such a manner as is initially set.

[71] ’ Meanwhile, an aspect of the invention can be embodied as a computer readable
code on a computer readable recording medium. The computer readable recording
medium is any data storage device that can store data that can be thereafter read by.
Examples of the computer readable recording medium include read-only memory
(ROM), random-access memory (RAM), CD-ROMs, magnetic tapes, floppy disks,
optical data stdrage devices, and carrier waves. The computer readable recording



data, and is spatially scalable. Thus, the control unit 530 sets.the
operation node of the second decoding unit 570 such that the second
decoding unit 570 perforns spatial - scal abl e decodi ng of enhancenent

| ayer data. [63] Control information that controls the characteristic
of the input bitstreamand the operation of a decoder may be
“transmtted to the decoder through a communi cation channel that is
separate fromthe input bistream according to an out-band approach,

i nstead of adding the control information to the head of the input
bitstream An exanple of the control information transmtted to a -
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“first decoding unit 550 and the second decoding unit 570. [65] The
first decoding unit 550 or the second decoding unit 570 that receives
the input bitstream perforns decoding in such a manner as the
respective first decoding unit 560 or the second decoding unit 570
isinitially set. Wien the control unit 530 sets the 10 operation
nodes of the first decoding unit 550 and the second decodi ng unit 570
such that the first decoding unit 550 perforns base | ayer decoding
~and the second decoding unit 570 perfornms enhancenent |ayer

decodi ng, the second decoding unit 570 perforns enhancenent | ayer
decodi ng using videos that are previously decoded by the decodi ng
unit 550 and are then stored. [66] On the other hand, the control

unit 530 nay set the operation nodes of the first decoding unit 550
and the second decoding unit 570 such that the first decoding unit
550 perforns enhancenent |ayer decodi ng and the second decodi ng unit
570 perfornms base | ayer decoding. At this time, the first decoding
unit 550 performs enhancenent |ayer decodi ng using videos that are

. previously decoded by the second decoding unit 570 and are then
stored. [67] Hereinafter, a nmethod of decoding video data according

to a sixth aspect of the invention will be described based on the
structure of the systemaccording to the fifth aspect of the
invention shown in FIG 9. FIG 10 is a flowhart illustrating the

nmet hod



of decoding video data according to a sixth aspect of the invention.
[68] In operation 710, a bitstreamis input to the systemfor

decodi ng video data. The control unit 530 of the system sets the
operation nodes of the first decoding ﬂ]it 550 and the second
decodi ng unit 570 according to control *4nformation included in a
header of the bitstream The controlg ﬂiﬁ%mati on includes information
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4. A method of encoding video data comprising:
encoding input video data according to one of a plurality of syntaxes and generating
a bitstream; and
adding header information including syntax type information that indicates which
syntax is used to encode the bitstream data to the bitstream,
wherein in the encoding, base layer data encoding or enhancement layer data

encoding is performed in a predetermined manner.

5. The method as claimed in claim 4, wherein the header information further
includes layer type information that indicates whether the bitstream is base layer data or

enhancement layer data.

6. The method as claimed in claim 4, wherein the header information further
includes scalability type information that indicates the bitstream is spatially scalable or

temporally scalable.



1. An apparatus for encoding video data, conprising: a first encoding
unit that encodes input video data according to a predeterm ned
syntax and generates a first bitstrean a second encoding unit that
encodes input video data according to another syntax that is
different fromthe predeterm ned syntax’ and generates a second
bitstream and a header information generating unit that receives the
first bitstreamor the second bitstream and adds header information
i ncl udi ng synt.ax t ypeappdratugfariepnodingvidemdataaoswprisipi ch syntax is
used to enco t . .hi
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scal abl dromithe predetermipgrhecmmsniéationeheotking vi deo data conprising: a
first encoding unit that encodes input video data according to a

pr edet er m ned
9. The apparatus as claimed in claim 7, wherein the control information

further includes layer type information that indicates whether the first bitstream or the

second bitstream is base layer data or enhancement layer data.

10. The apparatus as claimed in claim 7, wherein the control information
further includes scalability type information that indicates the first bitstream or the second

bitstream is spatially scalable or temporally scalable.

11. A method of encoding video data comprising:

encoding input video data according to one of a plurality of syntax and generating a
bitstream;

generating control information including syntax type information that indicates which
syntax is used to encode the bitstream from among the plurality of syntax; and

transmitting the bitstream and the control information through at least one channel,

wherein in the encoding the input video data, base layer data encoding or

enhancement layer data encoding is performed in a predetermined manner.



syntax and generates a first bitstream a second encoding unit that
encodes input video data according to another syntax that is
different fromthe predeterm ned syntax and generates a second
bitstream a control unit that control ]§4 the first encoding unit and

t he second encoding unit and generates' control information including
syntax type iqnf or 1.0 i.nel vhi.C . used to encode
the first bi t?’freﬁﬁoer ?ﬁgag’lgg%ﬂhgﬁ%ﬁ?'wém%@ﬁgégﬁggﬁecommni cation
uni t that tr dressiniting, ffee bifstreamidhitosigh e amedateniedseamomunibatiostaheams!; arsind
the control i TRt | i I , ein the
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data erreditenniogd eathancieationtchBayelr dat a encoding in a predeterm ned
manner. 8. The apparatus as claimed in claim?7, wherein the data
conmmuni cation unit transmts the first bitstreamor the second

bi t stream t hridugh alhermedibodasiclaided nataimiicwherein ihh@enelatethabntrol
transmt - I I i : l,.:
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i n cl ai rhage layeedataor ehkancemenblayéntata.nat i on  furt her includes | ayer
type information that indicates whether the first bitstreamor the
second bitstreamis base | ayer data or enhancenent |ayer data. 10.
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first bitstreamor the secon tStreamrs spatiallTy scal abl'e or

t enpor ali$ ypatiely sdsllable antemporadly soalaljeé. encodi ng vi deo data conpri si ng:
encodi ng i nput video data according to one of a plurality of syntax
and generating a bitstream generating control information including
synt ax type i9f or nehn apparatus fardéredinggdedmiath acegmlingxo ias inmat Hitstream,
encode the Wabﬁl ream from anong the plurality of syntax; and
transmtti r?g e bitstreamand the control information through at

| east one chaitel decodihgusit ko decodhdhesinpatdiitajearh énatigpencodedeccaldinato a
base 'W@étsﬂﬁt%? encodi ng or enhancenent |ayer data encoding is
performed in a’predeterm ned manner. 14 12. The nethod as clained in
claim 11, furasesenddegading unit todeapdanthe iinpug bitstisambihakis eoaededracsangingdo a
pr edet er_qj i i - . nsmtting the control

i nfor rratsig%ér}%?ﬂ}r‘:'oug Qﬂa{ggﬁ%gﬁéﬁgﬁgﬁghﬁé@@?ﬁh?he pr edet er m ned
comruni cat i ora Wtstraam|distinguishing unit to distinguish a syntax of the input bitstream between

the first syntax and the second syntax and output the input bitstream to a corresponding

one of the first decoding unit or the second decoding unit.

16. The apparatus as claimed in claim 15, wherein the bitstream distinguishing
unit distinguishes the syntax of the input bitstream from the plurality of syntaxes according
to control information including syntax type information that indicates which syntax is used

to encode the input bitstream.

17. The apparatus of claim 15, further comprising:

a control unit to set an operation mode of the first decoding unit or the second
decoding unit to perform decoding corresponding to base layer data or enhancement layer
data according to the layer type information,

wherein the control information further includes layer type information that indicates
whether video data included in the input bitstream is base layer data or enhancement layer

data.



13. The method as clained.in claim1l1l, wherein the generated control
information further includes |ayer type information that indicates
whet her the bitstreamis base |ayer data or enhancenent | ayer data.
14. The method as clained in claim 11, erein the generated control
i nformation further includes scal abil iﬁ;\htype i nformation that
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clainmed in claim eln t ebltstream i stinguishing “uni

di st i ngunaitres in n@eggmme ipputioifetréanput bitstream fromthe plurality of
syntaxes according to control information including syntax type
information that indicates which syntax is used to encode the input
bit stream 120. The Hsrararaigs aF claimsdrin tijm flGr whereingberperntedl infornzation is

control  yoife tﬂroglgﬁ aﬁgthgpagsﬁkbptﬂ 0 dfreRdnt DR J&ﬁaﬂi'leptﬂgﬂg 1,88 fgﬁr{h% or
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i nformation, wherein the control information further includes |ayer

type infor mati on that indicates whether video data included in the
i nput bitstredmis Bavethpdpbdeatding ideoeddtiapoopiising:| ayer data. 15

18. Th
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claim1l reln e control Information s

22. The method as claimed in claim 21, wherein the control information further
includes layer type information that indicates whether video data included in the input
bitstream is base layer data or enhancement layer data, and in the decoding the input
bitstream, base layer data decoding or enhancement layer data decoding is performed

according to the layer type information.

23. The method as claimed in claim 21, wherein the control information further
includes scalability type information that indicates whether video data included in the input
bitstream is spatially scalable or temporally scalable, and in the decoding the input
bitstream, spatial-scalable decoding or temporal-scalable decoding is performed according

to the scalability type information.

24. The method as claimed in claim 21, wherein the control information is

included in a head of the input bitstream.



included in a head of the input bitstream 20. The apparatus as
clainmed in claim16, wherein the control information is received

t hrough anot her channel that is different froma channel that is used
in the transm ssion of the input bi tstlgeam prior to the

transm ssion of the input bitstream 26 A method of decodi ng vi deo
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bi t st r esdmtax issyreditalehgodecthe listeeapr tottberpitstegalny scal able, and in t he
decodi ng the input bitstream spatial-scal abl e decodi ng or

t enpor al -scal abl e decoding is performed according to the scalability
type informatd7on. 2ucormpidenigadiaiie tesording mediummaying necortied tesewi o t he
control ' f ' Leam 16
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i nf or mati on |e@cwneln¢eblwd¢n datglaceniding ée onhelrmpluralitysaf systaxes dret ganerating
froma chappelnthat is used in the transmssion of the input
bitstream prior to the transm ssion of the input bitstream 26. A
conput er readgbéreting conteil m@orrfeﬁorm mncwamgrfsgniaéémede@rma@netbat indipateg whiech
For v I efffERtd fad BRLARANOEARGAALAG V! deo data, the et hod
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i nf or mat sk ERghmynt ax- type information that indicates which
syntax is used to encode the bitstreamto the bitstream 27. A
conput er readabl e recordi ng nmedi um havi ng recorded thereon a

28. A computer readable recording medium having recorded thereon a
program for implementing a method of decoding video data, the method comprising:

distinguishing a syntax of an input bitstream from a plurality of syntaxes; and

decoding the input bitstream according to the distinguished syntax,

wherein the syntax of the input bitstream is distinguished from the plurality of
syntaxes according to control information including syntax type information that indicates

which syntax is used to encode the input bitstream.

29. An encoding apparatus to encode video data according to a plurality of
syntaxes, comprising:

a plurality of encoding units, each of the plurality of encoding units encoding the
video data according to a different encoding mode; and

a unit to direct the video data to one of the plurality of encoding units according to a
characteristic of the video data,

wherein each of the plurality of encoding modes corresponds with a different syntax.



program for inplenmenting a nethod of encoding video data, the nethod
conprising: encoding input video data according to one of a
plurality of syntaxes and generating a bitstream generating control
i nformation including syntax type info {ratl on that indicates which
syntax is used to encode the bitstream’ and transmtting the
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char act gieredd @ base kayer. vi deo data, wherein each of the plurality of
encodi ng nodes corresponds with a different syntax. 17 30. The
encodi ng apparatus as clainmed in claim?29, wherein the plurality of
encodi ng uni t33. corrﬁfhemodiagfabparattem@cﬂﬁimgd imélaim 30, evieozie thei lkse laj@r a
accor di ' I '
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cl ai med bitpiregnaiand 3¢d hedrer éifermatien baté\e reeajad bltstream

33. The encoding apparatus as claimed in claim 30, further comprising:

a header information generating unit to receive the first bitstream or the second
bitstream and add header information fo the received bitstream,

wherein the header information includes control information indicating whether the
first bitstream or the second bitstream is the base layer data or the enhancement layer data,
and/or whether the first bitstream or the second bitstream is spatially scalable or temporally

scalable.

34. The encoding apparatus as claimed in claim 29, further comprising an

encoding unit to encode audio data.
35. The encoding apparatus as claimed in claim 34, further comprising a
multiplexing unit to receive the encoded video data and the encoded audio data and

multiplex the encoded video data with the encoded audio data.

36. The encoding apparatus as claimed in claim 35, further comprising:



data encoding unit transmts a base |ayer data encoded signal to the
enhancenent | ayer data encoding unit for the enhancenment |ayer to be
data encoded. 32. The encodi ng apparatus as clainmed in claim30,
further conprising: a header infornmati generating unit to receive
the first bitstreamor the second bitstream and add header
information t ' It St : encadi ggRﬂg

clainmed in clé;?%%g%ﬁﬁﬁﬁct\éﬁ%} Q@E%%?%Y@ng:éehésﬁggtrer ?ﬁfpg%ﬁa I on'g&rggmao?
gener at ithg multiplexed bitefeesiny and ransniit the rédeivadrfisstrbiteirearh er thegecrived second
bitstre i i i i

wher ei n ThE R og e AR Bt TRk oy o R S K B L B Bhannel to
i ndi cat iragepiipdedcet he first bitstreamor the second bitstreamis

t he base | ayer data or the enhancenent |ayer data, and/or whether
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first bitstregmor e ' r : . - [ L.L.stream
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bitstreamand the control information through a communication
channel to a 3‘r9¢Cept'l*k%%r@ﬁéﬁh&%pparatus as claimed in claim 30, wherein the data

communication unit transmits the first bitstream or the second bitstream through a
predetermined communication channel and transmits control information through a

separate channel from the predetermined communication channel.

40. The encoding apparatus as claimed in claim 29, wherein each of the

plurality of syntaxes supports a different data compression standard.

41, The encoding apparatus as claimed in claim 29, further comprising a

control unit to set the controlling mode for each of the plurality of encoding units.

42. The encoding apparatus as claimed in claim 29, wherein the unit to direct
video data is a switch device that outputs video data to one of the plurality of encoding units

according to one of the plurality of syntaxes.



wherein the control information indicates whether the first bitstream
or the second bitstreamis the base |ayer data or the enhancenent
| ayer data, and/or whether the first bitstreamor the second
bitstreamis spatially scal able or tem)é;ral |y scal able. 39. The
encodi ng apparatus as claimed in clai 0, wherein the data
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to set the contro r each I ng
units. Z4utpufie l@mr@amrtg oap phihatplisalidy otdesoding unﬂs accaqrwﬂsm theristiopwishese
unit to dhfgct video data is a switch device that outputs video data
to one of the plurality of encoding units according to one of the
plurality of syntaxes. 19 43. A decoding apparatus to decode vi deo

data that is gcal ag‘t %?ﬂg%gﬁgrﬁﬂfs% IR \ﬁ&éc{]ﬂtg% cf%ﬂﬁ IR FRALS

conprising: a plurality o ing units, eac t he urality of
decodi nduttiftgrtccomgpesiogi ng an i nput bitstream according to a different

decodi ng node; aikoPiliPidiskt A9opdr gf?&n H@B@ or%Q aftHQ uralﬁ){ gf &tcioaﬂgiuﬁl?s a

syntax of the rnput bit streamfroma ura axes an
out put taseondingdte cealne! irformration inalusedpn theanmqt@ltatfead@cymrwg theneandrol unit

accor di ngyqt Qohits r%r?ﬁdtn@ﬂ% stréyft ax. 44. The decodi ng apparatus to
decode V|3eo data as claimed in claim43, further conprising: a

control unit to set an operation node for each of the plurality of

decodi ng uni tg aCCﬂ{eddé&thg @B&raﬁ%lto HBE QIR ébté 8¢ 'cféﬂﬁ Inbidifesa,

|nput bltstream wherein t ontrol unit S contro ormatlon
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decodi ng node to decode an enhancenent |ayer. 46. The decoding

apparatus to decode video data as clainmed in claim45, wherein
46. The decoding apparatus to decode video data as claimed in claim 45,

wherein
the decoding unit set to decode the enhancement layer performs the enhancement
layer decoding using the bitstream this is previously decoded by the decoding unit set to

decode the base layer.

47. The decoding apparatus to decode video data as claimed in claim 43,
further comprising:

a control unit to set an operation mode for each of the plurality of decoding units
according to control information that is transmitted to the decoding apparatus through a
channel that is separate from the input bitstream included in the input bitstream, wherein
the control unit sets the operation mode of each of the plurality of decoding units according

to the received control information.



the decoding unit set to decode the enhancenent | ayer perforns the
enhancenment |ayer decoding using the bitstreamthis is previously
decoded by the decoding unit set to decode the base |ayer. 47. The
decodi ng apparatus to decode vi deo dat@%as claimed in claim43,
further conprising: a control unit to Set an operation node for each
of the pluraljgy ofTr%ea?&%mg awarta&s t8eeesdl Vided @at&‘égrcfa%ed mf&é.m%' on

that is transmitted to the decodi ng apparatus through channel 't hat
i s separviegein tnerarationypade of qr@tcie@aﬁmg gt tfc%aasedayerféiepﬁ@ug nside 4@ Aecnde
wher ei n 5 pg I%@?tahelthé&éra%trﬁo&@gf SRR U ORINP it |9fan%‘?1ﬁ5n68‘mén|f'?ayer
pluralit coding units according to the Teceived control
inforrratcreﬁﬁd'”QU‘OdQSO Ferdecricienee P Pdavel-us to decode vi deo data as
claimed in claimd47, wherein the operation node of one decoding unit
is a base | ayer decodlng node to decode a base |ayer and the

operation nod®- of aH® drePdiRe @paRMESURdeceds ideastaAe slaimed inglaim 48,
decodi ng,HB&R tﬁ&d&%@ﬁﬁ%n‘?f%e?@@&ﬁ@é%teﬁhﬁﬁ@émerﬂQayeIB@rfé}ﬁﬁQH'é BBhancement

apparatus to decode video data as clained in clairm 48, wherein the
decodi ndaxghideceding ugingthedilstreare this isaniedorstt decgged bpéher droeginghait set to
enhancenRibde IaWke BifePdi Ng using the bitstreamthis is previously
decoded by the decoding unit set to decode the base |layer. 50. A
system for encodi ng and decodi ng video data conprising: a plurality

of encoding agyl deC@Q}é@n%’Hén%odnﬁ@ﬁHd eécadhg;; \F?ééH&’étémeFusuﬁé‘COd' ng and
decodi ng units correspondi ngly encodin data according to a

di ff erent encorlvnialityb@acodingarfedasgring umtﬁe@chaf eadwalityohgnaoging and
differ eQfecg&iﬁ&%%d@ﬁoncﬁndﬁ@ﬁ&fdldgﬂflﬁd@é@ QE'CCQ@IH& kb Hﬁ‘fgréh‘f'leﬁccﬁ}%t mode

recei ves the encoded vi deo from one lurality of
encodi n@ndisiecading viggo Hé@c?éﬁordmdpﬁﬁ'ff%ﬁmtdﬁcwiég m,%iél ved encoded vi deo

data that ingpdgRr fydHnalion rgr%'ﬂg'g'tﬁﬂ thd}abcdivid tﬁ@%ﬁéod@a'\/ﬁéo% %m'o%e

used to encode the received en ed video data, and outputs th
encoded O\H%aiunahtv&f eaprAing wiitst addis1egRerigfonmation & the getcewgéuegﬁpqqdendeo

syntax Qfatd fhgt AkiL@sd §ﬁ@a)ﬁﬁﬁ)ﬂq%nvthgﬁﬁdlggt%@whfc'h%%t%xﬁg b‘ée%' tbte)ﬁcé'ﬁe the

syntaxes and output the video to one of plurality of decoding

units Adeesivad angoted vireo daiat ?WfbwaWé@%Wdﬁd video data; and

a distinguishing unit to distinguish the syntax of the outputted encoded video data
from a plurality of syntaxes and output the video to one of the plurality of decoding units

according to the distinguished syntax.



