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The present invention relates generally to the

transcodi ng of data fromone format to another. Mre

particularly, the present invention relates to the
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[0003] Multimedia applications include local playback, streaming or on-demand,
conversational and broadcast/multicast services. Interoperability (IOP) among these
services is important for the fast deployment and large-scale market formation of each
multimedia application. To achieve high 10P, different standards are specified.
[0004] Typical audio and video coding standards specify profiles and levels. A
profile is a subset of algorithmic features of the standard. A level is a set of limits to
the coding parameters that impose a set of constraints in decoder resource
consumption. The profile and level can be used to signal properties of a media

stream, as well as to signal the capability of a media decoder. Each pair of profile and

level forms an “interoperability point.”



stream |If the decoder is not capable of decoding the
stream it may cause the decoder to crash, operate
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th t to the H 264( AVC standa
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8HO264' élsa\kﬁbl)vﬁ% ?S(D/@Eé\quE@QllAdvah%@VlcgoEéJdn% @IV@DV& in short,
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Vi deo Codin 1st JVT neeting, HangZhou, China, Cct.
20©8dqrdy émpg]m @mhrstmdard under development is the multi-view video codlng
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oM ik P cHPCY T Fag/arts FUREaa Chigep e 2008 availabe
from http://ftp3.itu.ch/av-arch/jvt-site/2006_10 Hangzhou/JVT-U209.zip). The latest
draft of video model of the MV C standard is described in JVT-U207, “Joint
Multiview Video Model (JMVM) 2.0”, 21st JVT meeting, HangZhou, China, Oct.
2006 (available from http://ftp3.itu.ch/av-arch/jvt-site/2006 10 Hangzhou/JVT-
U207.zip). The content of all of these documents are incorporated herein by reference
in their entireties.
[0008] Scalable media is typically ordered into hierarchical layers of data. A base
layer contains an individual representation of a coded media stream such as a video

sequence. Enhancement layers contain refinement data relative to previous layers in
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| ayer contains an individual representation of a coded
nmedi a stream such as a video sequence. Enhancenent
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vi deo codi ng | ayer éVCL) contains the sig
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pre er-Iayer pr e
C ﬁd‘;@ﬂglﬁdl pltdamutgf ﬁJﬂcth)EhSBtyQif tiedoalB e, anEhhnik @y StichCBnBinsfosm,
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s extensions include
the Vldeo for a wide variety purposes. For example, supplemental enhancement

information (SEI) and video usability information (VUI), as defined in H264/AVC,
provide such a functionality. The H.264/AVC standard and its extensions include the
support of supplemental enhancement information (SEI) signaling through SEI
messages. SEI messages are not required by the decoding process to generate correct
sample values in output pictures. Rather, they are helpful for other purposes, e.g.,
error resilience and display. H.264/AVC contains the syntax and semantics for the

specified SEI messages, but no process for handling the messages in the recipient is
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support of suppl enental enhancenent information (SEl)
signaling through SEI nessages. SEI nessages are not
w0 e@palos4ed by t he decodi ng process to generat e BPOF/IB2008/050023
sanpl e values in output pictures. Rather, they are
hel pful for other purposes, e.g., error resilience and
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3GPP system The ongoing 3GPP TS 26. 346 specifies t he
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pararneters for the bitstreams. Such buffering models are referred to as Hypothetical
Reference Decoder (HRD) or Video Buffer Verifier (VBV). A standard compliant
bitstream must comply with the buffering model with a set of buffering parameters
specified in the corresponding standard. Such buffering parameters for a bitstream
may be explicitly or implicitly signaled. “Implicitly signaled” means that the default
buffering parameter values according to the profile and level apply. The HRD/VBV
parameters are primarily used to impose constraints on the bit rate variations of

compliant bitstreams.



Ref erence Decoder (HRD) or Video Buffer Verifier

(VBV). A standard conpliant bitstream nust conply with
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specified in the correspondi ng standard. Such

buffering paraneters for a bitstream may be explicitly

or inplicitly signaled. "Inplicitly signaled" neans
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wh@chatﬁg sdabICRYE SRS cé‘t‘f”éec&tl%t%d 'aQEQﬁH%@(ﬁttﬁéjsJ&?Jb‘f‘é n

by reference In"its entirety). [0015] For a scal ab
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extract a scal able layer and its dependent |ayers. At
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ori gi nat ream I nput N
pbﬁggﬁsyﬁﬁﬁﬁractlon of a scalable medi a streamis not
classified as transcoding, as the resulting stream

f IYHO1 hd he folipvdng bre disaaies of 8 nambgfaepigsentaiive transcoding use
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is to ens t.hat . the.recipient of the nedia contents
igor&a%ﬁwz\ indBdisiqydees s esatairays B tBPINt pNiFFspgenits

(MCUgs), Real-Time Transport Protocol (RTP) translators, RTP mixers, multimedia
messaging centers (MMSCs), push-to-talk over cellular (PoC) servers, Internet
Protocol (IP) encapsulators in digital video broadcasting-handheld (DVB-H) systems,
or set-top boxes that forward broadcast transmissions locally to home wireless
networks, for example. In order to guarantee successful decoding and presentation, a
MANE may have to convert the input media stream to a format that complies with the
capabilities of the recipient. Transcoding the media stream is one way of converting
the media stream. In another situation, because a device may not be capable of

decoding an input media stream in real-time, the input media stream is transcoded
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contents. MANEs include devices such as gateways,
mul ti point conference units (MCUs), Real-Tine

wae@sepaes Protocol (RTP) translators, RTP m xXeCH[B2008/050023
mul ti medi a nessagi ng centers (MVBCs), push-to-talk
over cellular (PoC) servers, Internet Protocol (IP)
encapsul ators in digital video broadcasting-handhel d
(R Ebwiy She i&-tiffe, gt astaotpack Grd Bﬁ@ﬁtléno r”F}’%rt‘flanscoded stream
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Transcoding the media streamis one way of converfing
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detfaerc?eﬁ I‘Ilr{lﬁ fdefwcr;ﬁ%aﬁﬁgolr{s n%,]codfI in odl gtg% %?mlgg eH t[0 {ﬂ% nurnber of

t H%S&Cﬁpﬁd’fﬁhg c&digfotntaban Hdﬁ@é ‘tf&hlﬂ@)dlt% ¢f. codﬁlgéformat Ato
background operation. The tr anscoded stream can then
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f f
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bitstream). Coding format B may be preferahl e in sone
%/g gn‘%é@ﬂe% Shfaeios, - d PARGERP lﬁﬁltﬂﬂi’ér %sftraaw wgof FSVCstreams to
S WVAV%&@Q& p&ﬁ%f{@%@&%@g’eﬁ HurhBerl JT8c LMD %Ew%s

devi ces supporting coding format Hence, transcodi ng
of 08t m’gstfamghtﬁlrwﬂrdt petabwi mghlf computaBonrly ibtenger rarsdoding

ot ori gi ator 0 der o he nedi rea f
s by ol SRR BRAE S hOF gl i
Sy&[u@ﬁ& behebd #0268y tAndcddif tBcHiofRAANS: dpbiad he@RMransform
The nunber of H. 264/ AVC devi ces exceeds the nunber of

SYondvingexl of Th draatiselalomaim asdhe mespitiacgitfosward n¢thod. Video
t Er% 88%' i olog g;af' t({lgﬁun?edtlﬁ) deF{al%? /A trromé( @hrlstopoulos and H.

e re rece

d Suh cesded M&odﬁ&g&&ﬂcﬁit@ﬁﬁrﬁ@ﬁﬂ&ﬂr @bhnmbs. a’lISOVJEﬂVQhJ,’S/IEEE Signal
conput ational |y i nt ensi ve transcodi n% nmet hod i nvol ves

f Bracpssireiapsrana Nl B0t Pelim |4rd- Mse $WeHesgatepkiof which are
dﬁ&%&%ﬁmé&ﬂ&@ﬁh refal&lc8 i ltE etfr Etg, many transcoding

tech ogl es t operate int t ransf orm donai n
i pex1Ohd lwhddition h)empﬂe)tﬂ]ldltdmabnransasdmg@chmﬂdbgies, some lightweight

strai htfor d. Video tr iing technol oqi es
B URCE Y g?ﬁd ?ifn@y@gbutstﬁewnwo ﬁé?qfﬁ’@ bitgyieaniy s ae%fﬁa% due to
apgd dkt RUYVE Yadeord RS 9@?/‘%% @"/Etgﬂél&%c bl BEn@OEkhe coding tools,

Techni ques: An Overview,
are similar. One example of the lightweight transcoding of a SVC bitstream, with

certain restrictions, to a H.264/AVC bitstrecam has been shown in JVT-U043,
available from ftp3.itu.ch/av-arch/jvt-site/2006 10 Hangzhou/JVT-U043 zip, the
contents of which are incorporated herein by reference. This method is referred to as
the first lightweight transcoding method.

[0020] Another example of lightweight transcoding is described as follows. The
base layer of SVC streams can be decoded by H.264/AVC decoders when the
enhancement layers are also feed to the H.264/AVC decoders. This is achieved by
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Processi ng Magazi ne, vol. 20, no. 2, pp. 18-29, Mrch
2003, the contents of which are incorporated herein by
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H. 264/ AVC decoders when the enhancenent |ayers are

alnglspersient $ ¥Cilaer (9 beepmautsdiocddepd/AVG |bststr@nawh ayndfications
b
YL AR RO, M A Byt My Syg v

t heit atalce cacesiomgyacedhdohaiki@s A coe tindemsaxf ademSWC

enhancenent Ia er dat SVC streans can sopetines
c Sk unih tHRsy s TpHews- oﬁéhq A Mab NIty RO BREC 15yiEgl to 20gthen it is

chﬁﬁfg@& td Dafr théoﬁ‘%hal' 3 %Entl @(Ialﬁé ?sdéqﬁﬁletg 2f17 @8k &MY changed to

ot her’ Tayer. e of these layers can be
c 6ddtlisasethodHisA6 IRV ® @&)tﬂlrp atqobti dightyeeght aipescodmganetbod.t o

CRAPAR, ol oF fS oS D a o bivdei Rl b e prramefg sets
'b2“(@%&3@}’?6@1@%@?@%2}’%@@&:é@?@?ﬁ%ﬁ‘&te@d@ (PS5 hlare not

mifeiediattivohs targetdayer nad thgmequited deteer layerythatrheye been transcoded
mgﬁi lcli §& Ei saldeE Y tl%ee815§s VI ngrefe edﬁ\ﬁ!%y&ﬁ‘l“h et;ayteheénd the

hea er ex enston

Sydjuirsd &lv%i‘&@termhstlmlchaﬁgéﬂac@ﬁrdﬂhglyl @8 exdrhplt e profile and
orlglnal nal unit type value is equal to 20, then it

i devehiafryaatipn (. therbogipaing thigd hxtes gathe $HSY ntuyblee changed to

|

| St he Lilredond el inet Bn PRI RaPbitita, B4 iees sve
nettlan):don {s@@_.?phhn?@ér bat sh'coéxtéﬂ’s;iaana)),oi‘fprdserghﬂnmﬁlb@htmoved In

L a0hcedl R TELhads Lhe Al or cote, (BB cesuee

( BrsSikts 8L 0RERaINMVC bitstream for the target layer, those SEI messages must
then appear in the transcoded bitstream in their original forms, i.e., not contained in
scalable nesting SEI messages. For the first lightweight transcoding, modifications to
the NAL unit header (the same as for the second lightweight transcoding method) and
the slice header are also required.
[0022] Like in the case of SVC, the base view of any MVC stream is compatible
with the H.264/AVC standard and can be decoded with H.264/AVC decoders, as
MVC NAL units use only those NAL unit types that were reserved in the H.264/AVC

standard. However, there might be multiple independent views, i.e. views that are not
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referred to by the target l[ayer and the required | ower

| ayers that have been transcoded shoul d be di scarded,
wabioses4be SPSs that are referred to by the tar@BiB2008/050023

| ayer and the required | ower |ayers nust be changed

accordingly. For exanple, the profile and | evel

information (i. e. the beginning third bytes in the

STk AU [rlciCOARGRTy & ALATR o LRI CONCSRAR  Nibse

|nfornat|on thet nscoded bitstream and the SPS

SV(depmtdensWews ¢@ad bpaomrete o set.26¢ A K tseroan ent) modifications to

S AL amdeboat 2o Bolae A B noreRagmitf LR ThGy aso b

SEbmPRSR KBSV O ol ttahirgdeph vBVC bi tstream for the
target |ayer, those SElI nessages nust then appear in

t 028} alﬁ?slcr@deﬂ ibtangot sadntérminddeyictiaariagneris sthespmis,cncoded in
SuCht ahr?lglitme(fs natt a\){ll‘{]q%ldlt s aﬁccaoldgcghe & e‘ri%rdrt] Iﬁ,soscglldgllrég%?cae e%he

t @estiftidg WAk trebmh Eorhﬁl@éieﬁltl( ] B&ta&ﬁﬁiﬁer@ﬁerﬁlﬂhtﬁﬂwts Qﬁmﬁﬂy, the only

I i ght wei ght transcodi ng net hod) and the slice header

apBSiein §¢ deguninivglthe[inigrepprabilie ppwt foid tianseodstl stovam hasfeen to

H?%]B%\%\%ngan ar gq‘/an t[:1 gﬁngiéﬁ Cgﬁg%ﬁéﬁ a‘%lﬂﬁ’_ﬁhfé‘?i—v@mlng the

dﬁﬁadpembﬂi@sdesttmam sThis & conlpytdtionsley ¢ditly and tequires the
pes that were reserve in the H 264/ AVC st andard
HBWé?FEP of aeF B AgRiedBu b easgpder] Ha%(s%fmg&g@t ansgading methods

' aﬁd soth&¥et BaL ccﬁ‘ﬁﬁeﬂ%ﬁ t’raﬁfs%dm’{% fMHBHE X LE& e "ttraﬁs'}‘bl%? ﬂomam

other view, in a single eam ThesSe | ndependent
vinefids,att dooplegionvetht eédnscodemitsel {264 AMOMath &avmr whanithe

¢ RStif6rn g v AR U eer ke Ty e 38 Frcab spraRne o o
Wed i PMiterop &18bilithgdint rd b MME and BRLH s GO 6LME kiknscolied stream

cannot be determined whether a nmedia streamis encoded
| mas(u@hbepfrrﬁnﬁ@d straeltanceysbnifithe 4dglittonahyeetherifigr & running at the
? LR transcodl ng process, the resulting bitstream
'S with a certain i nteroperability point.

O{IIUZGN Dyint VideoOTthi dogainent NOT-Uded esvailable Gobhp3 .itu.ch/av-
i nt er.oper abi | Ilté}/ int for a transcoded stream has
bk ¥ iositc(iP0p h Jﬁaawé’af -5t aim and iepgpprated hersinky reference

Y R

| ﬁ[{ {égr %Ig{ér?tgzwp?ié Sgll ﬁél}{gy to {]gtsgetﬁgrlﬂéﬁﬁr] ﬁlﬁbﬁma‘uon SEI message

C oigpaliraf the aaérhge emdsmdwmanﬂbltremm raseling hﬁ@rrpa esewodingloperation.
i fi a transcoder. .For ghtvve

verifier cou .
t Flaieei e R AT e T C@Q?rtlglp'iementaﬂon
Ui ARs6RdhO G hBRENP e d&ole R AR sIIIBNSTQARMARMREAC.
[0025] There is therefore a need of an improved system and method of signaling the
IOP information of the transcoded bitstreams for low-complexity transcoding

methods.
SUMMARY OF THE INVENTION

[0026] Various embodiments of the present invention provide a system and method
for identifying where an indicated or predetermined media transcoding process results

in a media stream that is compliant with an indicated interoperability point, such as a
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nmet hods, the conplexity of the transcoder itself would
be much |l ower than the verifier. Furthernore, when a

WO 2B has requested for a stream conf or m PGI/IR2068/050023
certain interoperability point, transcoding and
transm ssion of the transcoded stream may not be
perfornmed sinultaneously if the additional stream

v ?gdfflé gihd Ie§elr gé‘cqﬁ&gfo?tthet Ilﬂgdlﬁ %?@ %'ﬁfpﬁat [ PR2¢HriolQleRbodiments

eo Team docunent JVT- U0 from
f ab@w ifonthe bit @dargs bibrage, transcodlng, and transmission of a media stream, for

jvt-site/ 2006 10 Hangzhou/ JVT- UJ044. zi p. d ..
A PR SR Re P Rt e Landahy 18 Pind e g of the
pm@@%@ﬁ @Poc%s*sdﬂstaséaelatéa Wi ata6ak 8k f)ﬂobé’n}l' Nty prepéan

SEI rressage signaling the average and nmaxi mum bltrat es

r ggapertion glafyrlmlu@p ferametol Hy ropkeleatevdrand Moweafet |eastanse

i nfaq on arne no sufficient for a_decpder
PN mb oo TheRaRhms It peb R S eap el a5 B SRS
t ﬁcﬁb‘ﬁﬁﬁ@edﬁﬂ oF st atlifi@ploctssMay bOMERIded iethe mdia bltstrearn ina
therefore a need of an I nproved system and net hod of

s filniRrmaiontranar opntaiping tha fedin Wifstreas, qrringd@asmmigsion or control

SEAT R ek PR P e LG T, MR Tedon ey be
t h@Sdﬂf}&S&fﬂveﬁtﬂ\ke aitieomingrvchetiobe thee @ymcbmmn@tim@wmm rbgﬂt ina

e fying where &n i ndi.cat e red erm ned nedi a
%qbif‘c@aﬁhﬁétrﬁ%c&é g S STRPOITEYY 8 WF PEAFAIHEIIPE, & server

C BPR LhidRhy %ésrho@ Heédntg 'aﬁﬁg%jth'e %&ﬁlg Q&E@a@ ' ﬂrbﬁ])é E%l‘%d HRD/VBV

such”as aprofile and speci f he medi a
c paiiangtefroofithe resthmg\strearo fionethb (b]dnmeldn@ md)cte@sr\bf wrlﬂyhg the

i ey TGP EROG A corB o GEeRBtRLerd aBias e

| dednt fof b eIRBNVB Y Rerifi@SHkitd S8/ iBHinR gatckvagm of the
transcodi ng process is associated wth at |east one

p n[QiBé! I t Warithecipbeimenty gonerpilyprontdeessmethgd.joagipytee prafgsem

I?IX ndt §a { f 6r| p?cﬂwdlen\éealn aln g(be%o &i 15}1] g“eﬁﬁﬁévﬁ%ﬁ?é}l%c%%g

P ﬁrﬁbﬁﬁdﬁo@scor@@lm |enc6tﬁiufg"1a videstdqubs@tih@m médih B@cam; identifying
transcodi ng process, nmay be included in the nedia

b ?tt@pwémg Trecess tit, avhies ppgliedde Heampdia sEenr aften gngoding results in

pr o ocekal t}a?%o%@mme(a{a §t1%a1% Mcﬁﬁgﬁgrl]lt% %d@ tphé‘;[{&r?@ haracterlzmg the

transm ssi on or

bitsdcodadmedihisgednf Varfaid @mbadiyiciie alss gelndng/lbapmwal\i armehod,

to deternm ne whether the desired transcoding él

r EQEPYLer program product and apparatus for converting an 1nput media stream into a
desired output media stream; comprising identifying a first coding property
characterizing a desired transcoded media stream; identifying a second coding
property characterizing the desired output media stream; identifying a transcoding
process for use in creating the transcoded media stream; if the first coding property
complies with the second coding property, converting the input media stream in
accordance with the identified transcoding process; and outputting the transcoded
media stream.

[0028] Various embodiments provide for a method, computer program product and

encoding apparatus for providing an encoded media stream with transcoding

9.



usable nedia stream Wth the various enbodi nents of

the present invention, a server or a gateway does not
woeed/osg2anal yze the coding format, profile, |RPVEIB28H50023

HRD/ VBV paraneters of the resulting streamfromthe

transcodi ng process by verifying the resulting stream

This thereby reduces the conputational conplexity and

aygbAsatione merde %ﬁﬁocﬁm’éﬁ@l YAy gé’%lglllc%rls bftodbe 111?@5}4%{1%16

or the gateway. [0027] Various enbodi ments genera
plenmddé bastretrhaxproorgrupleralipy oirzaers. pSIgdajlutg @]n[d;spondlng to a

s T T R A R R

S fue h RhcadinE %k&e&t th@taWhelh gﬁﬂfetiftd/ {Hégay%r after encoding,
transcodi ng process th when lied to the nedia

srfrsghmna@f d@rrefém@@pd@i rnicdatg Sir¢agn ia acqbrg progenty elifsedeedng the

mns a Sgnd signaling a coding property
charagd er|2|ng & transcoded media stream Various

endeg] MenkidusthbodeRetsalsoybrévity foe rethed, Refpu@e FRigtER product
pro ram product and apparatus for convertlng an i nput
EOIYCHEBRAPP #HEHIS A0THOFYV PIEHE S LH Med i srcamitg g desired output
a I It
E&Hg C%%l‘g?lgz |P2§mﬂd d%SI ; e%dmlgr Ffr %&ggé &ﬁraglfegﬁ%graye (gersr%red transcoded
| dexdta dighmgraideationt] Rrodidod sipnadperdoyresjoadagtte bha bhgplurality of
the desired out put dia strea identify
t FYREd dishgale 8&%%&?“%@8%%1%3@#@ aﬁ%@ﬁ%@%ﬁéﬂ for use
"ﬁg&@a‘[ﬁ{g’ thée ﬁ’anécgd&fﬁeghh §tank OFHRAIARE Q(Ri?ﬁ% % o‘ﬁ@t@l:érﬁ lics with
h the second codi ng property, converting the input
rrﬁuh secatdredmg mope o tidanee mwdumsttdam iis demtarted emlaccordance with

ISR RSG5 S0 SRR A SO g o

Megg30f, VeRRYERboRMREH %ﬁb@ﬁ&qal@ for %rﬂataeé’ﬂﬁl@ﬂﬁé‘ @ssociated with a
apparatus for providing an encoded nedi a streamwi th

t medgosghmgind feorbrdicd oma computiesadeipowidivent She daty paeagure
S%g{%}g ge% alt tc'eaﬁ %8 Csj%r?[mf ot %P% as g‘clla%g& gltﬁ%ct?a%gcod?ﬁgt HE&E M 2

cobdieg pﬁfpdttp ghé;r@ctanilﬂg e ltra@s‘cotiétﬁdehu rsabarﬁ yesqftmlgam%:%he S
al so provided. The signaling includes information

i FERIPERMEOASY i ARBISIP e M@é&urtahafto lg¥seotpysrlable encoded
t {
i ?g%tgbggl 4 %%etlg{da&&%oﬁglg%%&ga gﬁ%aglg snagso pﬂﬁo@ldg(? Scbfn%ﬁsmg analyzing
C fiarraedie streann itlbeifly raa:ndmgdmpem@d:harasﬁeﬁemma tfa@@cﬂﬁ]:d media

[ odi ments al so provide for

Various e
C ém A cogf %%]Joaarﬁieﬁ}rs {Jé scodlng process; an(? storlng 816 coding property in

a file format container in accordance with a file format specification. Various

embodiments also provide a method for creating a bitstream with transcoding
information contained therein. The method includes analyzing a first bitstream,
identifying a desired transcoding process for the first bitstream and a coding property
of the desired transcoding process, and including a signaling of the coding property
within the first bitstream, thereby generating a second bitstream.

[0031] Although various embodiments of the present invention are described herein
in terms of video coding and to the H.264/AVC standard and its extensions, the

present invention is equally applicable to any other media type and coding format.
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and converting apparatus for converting an input nedia
streaminto a desired output nedia stream First and

W@ ewsmsh4eHdi ng properties characterizing a desPCETB2008/050023
transcoded nmedia streamare identified. Provided
signaling corresponding to one of a plurality of
| ayers of a scal able encoded bitstreamis used to

i qﬁ@@%é‘s%ntgn&e‘hﬁﬂﬁ fafd A I%BE@&@%ﬁ&hédﬁep&%n%ﬁ% inRg1videmore

transcoded nedia str I the first coding propert
c drplone snadia typ¢ hecslerpfodmetndi ng property, the input

1,8, streamis converted in, accord e.wth the .
TR 7 TS g A s bt B RPREnYbhioe Blgther with he
MBeladizatis e tdndch NoRUARIA thelcOO IR bY&hOsparent from the
enbodi ments _al so provide for a data structure, '
aseltsoiing defailid deseripini vehast thlecainm ganj ueeHswd gk theracgompanying
ARG BRI UGS P B SR i
t gadesibedlbglgwpr ocess and a codi ng property
characterizing a transcoded nedia streamresulting
when t he transcodin&yfrocess is applied to the one of

I

a plurality of BRAGELEISFRETION QBITEIEERRAFEINGD t st r eam

A nethod of storing a nedia streamis also provided,

CO0UR3| SiFRdirand] ¥ &?%eﬁtgﬁom Sentib RMihOdih €6RtduhaBons system
coding property characterizing a transcoded nedi a
stforamemathdbe picagnt troveatiolesi red transcodi ng process; and

S ing the codin roperty.in a fil.e for.mat contai per

" HRAE S Pt % PRt e inetnrencoutiSs ARAG ngh Semplity
V@&b@@ﬁuﬁﬂ@ggg?ﬁﬁgﬁiﬁmﬁgoﬂrovide a method for creating

a bitstreamw th transcoding informati on contai ned

t K381 n Figoie 3 aes tiearamhidlusiedmearanyettasglewice i &t exemplary

bi . ' i.fvi. lesi red transcodi ng process
f8#%%%§ﬁ£}?%@8@%?é¥9£%ﬁﬁg%d a codi ng property of the
d¢®036¢d Figiuae 8 ¢O8hHGpREOE €188, ofanddchohiddicNige that cgNed iided in the
of the coding property within the first bitstream

t Heplepyniglpr PEihe pEcsantdBvatianmndst ream [0031] Al t hough
DD ERHR O E Rl kepfesPRERGTD L RRlrg B fleiccponic device
HoPBC st andard and its extensions, the present
invention is equally applicable to any other nedia

2opl 1 cabl BT 6 HEP AR T R A R SHLS PR30 HE R aY e
than one nedia type or coding format. [0032] These and

oi{mLaMgﬁlﬁé 2gRGw i derfepidtnilBme®ih chi@ninios8Bhd §Btem for use with
together with the organizati on and manner of operation

t Herpeptent ipventiose cofeta appae &9} prowisies ¢ heurce signal in an analog,

uncompressed digital, or compressed digital format, or any combination of these

formats. An encoder 110 encodes the source signal into a coded media bitstream.
The encoder 110 may be capable of encoding more than one media type, such as
audio and video, or more than one encoder 110 may be required to code different
media types of the source signal. The encoder 110 may also receive synthetically
produced input, such as graphics and text, or it may be capable of producing coded
bitstreams of synthetic media. In the following, only processing of one coded media

bitstream of one media type is considered to simplify the description. It should be
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foll owi ng detailed description when taken in
conjunction wth the acconpanyi ng draw ngs, wherein

WO pdog/ogd4erent s have |i ke nunmeral s throughout tP@I/1B2008/050023
several draw ngs described bel ow. BRI EF DESCRI PTI ON OF
THE DRAW NGS [0033] Figure 1 is a representation of a
generic mul ti medi a communi cati ons systemfor use with

ﬁteﬁrlﬁ&r\‘f@r eI B Lo ree[lQgﬁé%rogdi&'éﬂ's%r\gcés%oﬁlpgl'sfllgé'véfgl streams

ustrating an ‘encodi ng device in an exenpla
e(niypldalrhyemlem onhaudor, esdaotani rese ISUID-@ﬁmg[S@@&ﬁ] Fispniéal3o be

is a aqr illustrati a con r devi in an
 pefia it Rk i fay SRR Bl i i htgpne
Fiegdgder 10 8 c@nﬁ&‘ér%ﬁ)%h}éﬁfy"th@&és‘éﬁp%h %ﬁtﬁ&ﬁtraqml@oﬂjg%ﬁér%ﬁty
that can be used in the inplenmentation of the present

| w@m i die cadrdl hodd Pitstmiaguis éragsfemeditosetienage 120. The storage 120

resentat|on of he circuitry, of .the . el ectronic
LSOV SRR BINEE of PRt bt BEbGR B, e
ERfIat MEINE Sofd038]ia bitgtiatn ih thhG¥Eca 196 RRKIHE aféldnhdieg; Sclf-
comruni cations systemfor use with the Er esent

i ROHANPS RtstRaAfOEM &l o et oF @eprp codqddaadia bEwipares naydival
' @n@a{[}alﬁgtfa,h Ao 2 LBHAIRE RS %%gge'nsgf%geﬂls ’08?1r Cfﬂ}@’r’ %Sgrﬂlt storage and

di gi ormat, or any hese *for mat s
Atramferoad;eled ﬂnbﬂlaehmaelam fioheths encazler $1(gdnaéctl|ym<b theé‘seﬁdnﬂéd(). The

ream The coder /110 may b abl e of
eﬁ% THEJ PN q&?ﬁ aﬁéfgffﬁ d {q/he seadge b3 Gahadefeaedines the
M BQ@QD o b nBR Bast AheIBEn R rﬂl@&ﬂﬁ&hé‘@ersﬁﬁéfm&?mﬁ? Bé‘ b @Qrﬂeﬁtary

code different nmedia types of the source signal.
endbdertaibd¢dbisncanl foomatee packet Sg,elatmfetmatablt eynem'rmh,rc edded media

[ t h d t

oMb otRa i S Passohere e bt FEbgdc 27 BRRFage
t heo faal ecper 190 Eﬂﬁy%ﬁ@@ﬁl&h@ i pIBRR QAR deH’éﬁnay be
bitstream of one nedia type is considered to sinpli Ty

t nelutled an beperagmdevigess Rdngodriridfend strgoielAdrmay perate with live
t ¥é)a|1 %%% l%{l{e%? I1 wh ypclgca rg, )98%%(1 Trs‘lg(ilg lbctﬁi?'ea%lo Yplgﬁl\}' né)t stored

severa St one au
aperniaxhtlys bt tattdr boferst f@amall gekiogdhotiite al $ho chsteainedder 110

that the system may include nmany encoders, but in the

f ang/suinthe sriyvgr 19Rdo smooth out variations in processing delay, transfer delay,
and coded media bitrate.
[0040] The server 130 sends the coded media bitstream using a communication
protocol stack. The stack may include but is not limited to Real-Time Transport
Protocol (RTP), User Datagram Protocol (UDP), and Internet Protocol (IP). When
the communication protocol stack is packet-oriented, the server 130 encapsulates the
coded media bitstream into packets. For example, when RTP is used, the server 130
encapsulates the coded media bitstream into RTP packets according to an RTP
payload format. Typically, each media type has a dedicated RTP payload format. It
should be again noted that a system may contain more than one server 130, but for the
sake of simplicity, the following description only considers one server 130.

[0041] The server 130 may or may not be connected to a gateway 140 through a

communication network. The gateway 140 may perform different types of functions,
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encoder 110 is considered to sinplify the description

w thout a lack of generality. [0039] The coded nedi a
whrigosEam i s transferred to a storage 120. TheCHIB20G8HES0023

120 may conprise any type of nass nenory to store the

coded nedia bitstream The format of the coded nedi a

bitstreamin the storage 120 may be an el enentary

S @ﬁcfhca@rﬁaﬁma&&h ot 4 %{ackgtaéﬁ‘eﬁﬁra@%rdln to gﬁ@ caﬁmﬁﬁfcgtl&pg%%col stack

medi a bitstreans be encapsul into a con
f itd anotlBowwemsymicaten pm@wcaﬂl stalll, inveeging iane forlbmigtof slw@rsagans and

and transfer. coded nedi a bi rean1 he enco
L ntsniefiian oy 0F STrun Semadne 56 Bl i dioFshRES habilites.

bi bﬁcqlt ds@BMrbI$ing AR fagStTBE fRdatded m@m@ endedind Rpre®lif

referred to asS the server, on a need basis. glr orrrg%
ugewnlink ndieotl conditiossi Bramplgs olgatewasis dAB inchede multlpomt

SRR B BAC SR s Lo B R
eewaa&ul vad@elephéhya Pedfoahkesvef CkRularliPOCeB&O6S rIPJe.h@apsulators
the storage 120, and the server 130 may reside in the

sé}h@gﬁﬂy@ codirogslopsting-andheld (DR H) systeres, geeg-tpmboxes that
SRt @rog@.‘f\é tlct?ashsmﬂg?qnﬁ 'Pcftgﬁ§ fo ﬂolnge ?Jﬂgle§seﬁ \f\%B 3‘%\71{8?1)’1{1“13 18

operate w Ive real-tinme’ conten case the
C asteld theagteayayi 146tis edid ias RTRpincat biyamRTP sltaﬁsletdr and typically acts
perrralﬁ{ltly,0 but rather buffered for small periods of

t PHE0 f EmRERICOBAKEARr 110 and/or in the server
i i
%42?6?{'1539 ﬁerﬁ%clly(?ers oﬁ@ bloﬂr%ré eV 85958, tf}?(c) OE?JO]&X)%?]IS of

trans elay, and coded media bitrate.
serogpnngl :d@nmwsmgmdawe@@sﬂ@tmghb tragsmigtadrsigsalngtoa coded

i.cati | k Th t ack | ud
ST bar; TRt BHE Grodth Pitiend s pRiSs pfoxrash Gufet bv o
( aa—cp&der Lsoe v hoad @lﬁf)@trlb BrOb1066 e UntbiRpres@Adnddis §FdAdis. It should be

Protocol (IP). Wien the conmunication grotocol st ack
i QOTﬁééh@élthed?liSt;fmfé(ﬂO b¢ fecoded %ﬂrbeirsoelwdc .l ramets dewice located

cod b|t [eam.in

Rﬁyﬂ’t% N uél %1 Ph g% SPveet‘Fvo%SdQ encaps ? rbltg{ He Ca%dj S eceewed
ME@helobAltaEdeREyF SEfawA, PFﬁaE%%tI‘énc&Qﬁolﬂﬂlrﬂ@ fieProan cdhe
payl oad format, Typically, each nedia type has a
déawwréwedw Ba%%@ﬂ Wihragudspegkes AbY Fitspﬁé fogaxamplet Ehe

%te%vgg ?y(ﬁtéi@g@a L (? %{s{{l ?répn:alellé&) {15(,) hﬁﬁ?es?(ﬂﬁpg%g érga%{e %/Qlcal device or
dd&gnmpﬂmnndmdhynnwpaademsweme server 130. [0041] The
1i®43'1 yﬁgﬁu%gmgordinnl%zts O?Ehebp%es%?lp i?lggltltleo% ptrgw e g%rsef‘em and method

for identifying where an indicated or predetermined media transcoding process results

in a media stream that is compliant with an indicated interoperability point, such as a

profile and level specified for the media coding format. The various embodiments

allow for the encoding, storage, transcoding, and transmission of a media stream, for
which a transcoding process is identified and the resulting media stream of the
transcoding process is associated with at least one property. The property or
properties may include, for example, the profile, level and a set of at least one

HRD/VBYV parameter. The signaling of the property or properties, as well as an

identification of the transcoding process, may be included in the media bitstream, in a
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conmuni cati on network. The gateway 140 may perform
different types of functions,such as translation of a
WO 20RMO844%4 r eam accordi ng to one comruni cati on PCDIR20eH/050023
stack to anot her comuni cation protocol stack, nerging
and forking of data streans, and mani pul ati on of data
stream according to the downlink and/or receiver
C ?iﬁ’eaf%hlnhtt doftrinc? léGlli'taﬁﬁngctﬁ@ 'iﬂ'egi | Bl&ﬂrefnﬁ eorkih b tlraﬂgrﬁlsg’ign top €ontrol
f orwar ded stream according to prevailing downlink
netaosook fardredimissios .or Esrargdloé ﬁlecrﬁedgabms;tmm T40s infiarimatien may be

oi nt conference. co roI . gate S, .
pBtBrR S By S SRS SRt piilesed freRading Magi Heult in o
t @b RmhRBYia shbah- hatH @k I&a@&%rer%dirﬁérﬁﬁ of 18 resS@riNRMSion, a server

| P encapsul ators in digital video
bevageawey decsmh ders ta a(l@)VB: 114)3 cegisg dormnat.qiroklet levelpnd HRD/VBV
el P b R L R G kAR D RO, 87 Sl Tne

ne wre essrer?lel

1{4&uitﬁlgrs&leérﬁd TaR tﬁ&%ynenaéesane @ﬂnﬁffﬁldnﬁﬁmﬂqﬂéﬁfy @idthvoids the
|caII%H?cts as an endpoint of an RTP connecti on.

[ eeﬁzﬂzijow RAVRE ettt iy desserive obthegsicdayecei ver s 150,
(RMQE' hYshbARAR Lﬁ\dglfstoroa(fﬁa{tveilﬁ]lguglg %éx%hfpm& cogﬂgled herein

at ng transmtte nt o
lTBdilyapmlﬁSaﬂ]ly&temrlb'Ehﬁ choating pﬁ)deﬁ dmd skilicglamtlicsart would readily

typi cally processed further a decoder. 160, whose
otbfrgstandthg hf@e é%mﬁﬁ?@eaﬁéaﬁﬁrleglgléa alsg @pply d¢ thefogresnopding

S BQéHd%gb[\ﬁ/‘roEB%E efl bilatedh eTf?é fodib sthR e?@m&%cfﬁpfe%eﬁ%@lon of

be recei froma renote device 1ocated
v ivaitiowsl dmbodmyenity pletho preserttworck tiolddliatedopedifigallytth enultimedia
bi t stream can be received fromlocal hardware or
sOFYEMS: Finally, a renderer 170 may reproduce the

UNGUARP! &SHafimREH AeShi€RMPeatdd r ¥hiQUHS BRAKEM @ fﬁﬁes for
di splay, for exanple. The receiver 150, decoder

amﬂamlelndérﬂe pVLT @emi;l I eBhiedense hlyﬁlh@f thaf¥ Cobitptricens is compliant
Vt'k%ﬁ &2&4/&¥C@%eﬁ) f uﬂg hin Tchg RALE a%l 9 ev'ect?anscoded into
0 arrous e esen

I nve on

p ao V. 2R/ AVEsitsevara mﬁtﬁmﬁr&mdodl@g niedﬁ)ﬁts[rflﬂarrtg ttvmgétﬂo@ tescribed
i ndi cated or predeterm ned nedia transcodin l%wgr ocess

r &s0Y T043. Atiesdiime of prsatiamn Hﬁtorlgénaé@ﬁﬁfrmm wptdRow the

S PR LRCErGL kil e 8RO (Bt
vV aVIMALS), ﬁnhnnhauBMcsNgihb oupafoclrty bhthe emdng] g:mgmm@ges

transco and transm ssion of  a dia s a for
?SEﬂn%tﬂ?P adapyng Hy Brvessscodingewpey pesde fyfg‘ﬁeexample a

r g4k ddeNGndRethRabis ERMIOEf ddSding H.264/AVC Baseline Profile, Level 1.1
bitstreams, while a second receiving terminal is capable of decoding H.264/AVC
Baseline Profile, Level 1.0 bitstreams. Consequently, adaptation is needed for the
first receiving terminal, while the base layer can be directly extracted for the second
device.

[0046] The adaptation process using an embodiment of the present invention
requires that the indicated lightweight transcoding process transcode the SVC stream
into an H.264/AVC bitstream of H.264/AVC Baseline Profile, Level 1.1. Without the

embodiments of the present invention, a MMSC cannot know for sure whether the
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transcodi ng process is associated with at |east one
property. The property or properties may include, for
we@xRos4a24 t he profile, level and a set of at |PRPEHIB2082050023
HRD/ VBV par aneter. The signaling of the property or
properties, as well as an identification of the
transcodi ng process, may be included in the nedia
b vsytt Fif@hm|dn BE krhRscb@EdMRIH SO MY A RIrmGPRR R ﬁgqmtvaght
bitstream or in a transm ssion or control
ptrabswodingfporcess aniswialsdrdine wanscadvdrbotistredm térephesdiigh the target

¢ Braut ERhlen et ReliE Qe e T B g BOMAGCSS. .. &

r @Spithetical RfdteaRlRcHRE Br SkRA5BodW stheatih® HMaKd A8 8ctermination.
enbodi nents of the present invention, a server or a

gdhewdle ¢okaliments aédd ptr@eatriavcgnz@ntsme ewettutgiions i MMSC and

profil e evel ,and HRD. VBV net ers ,of,,the. resultin
m%lgme%ltralg%l the taIrl?ilXSl% Tu ct10 r OCeeaSVSOI e)c/i \}Keflrtlll ut the 1n¥ehnt10g and if

I geuM ST d&srﬁﬁ[ﬁlplﬂﬂbﬁt thél @ﬁ?ﬁﬁ&){s fuBetie S $het db@ve service for the first
conput ational conplexity and avoids the need for a

HEESPYB\E devigerip ERpossiblcr dndlp gese, Be basrclapritmaapalave pogyended to

I t u

e ek AR AR AP HEte BTy PRl o B0 sty
encmagamd tptho teascodeharal. | Hade) nhe irhplearchtation hdpnoeasdihb y
under st and that the concept and i pl es 0

ap lwﬁﬂge %Ltyczm@g@gfﬁgﬁ%at%ew Ay Hp%%é%@ C&ﬁa)avﬁleiase layer
VeI Sahsmltnd QLW ng is an exanpl e inplementation of

vari ous enbodi nents of the present invention, related

st i dasdeynd oxamyile impldinentress agimidar t{) ﬂw]st ¢kample above.

ti medi,a ness rea ed for. whi he, bl strea
Hlobie e it St nn S e O a inpOaitnt e S he hiSaT
| awentif 1ntt%s%f%1lilhfa ¥ GiaBS corTeieRETRE. Bthisixh Ptehﬁ is assumed
H. 264/ AVC Baseline Profile, Level 1. The bitstream can

béhatt p &g podisepanhitoe Bt senden) sends DIE Eevadrh Bitstigam to the MCU,

%ﬁcf' ﬁfﬁ‘gtlhn%f %ﬁgat% s en}i%s{f‘cercéla { Qn% tﬂ? egc%gcri gee Kk I{)%odulcli Hke to

t @t thalvichoAEmNaE fike Puvticipantc an@kﬂrkﬂ reyei@dr i§ b@abl%qﬂ’ldeamng
termnals. A Miltinedia I\/lessh]gsl ng Service Center
( MVESE) A VicrBassling Brofile. kevel -+ tr@a@awlm 4/5¢6pnq Fegeiving terminal

r %C&EXBIQ gf Hﬁogln%ﬁ §6%§%¢ %g% ﬂfﬂl?' Iﬁ&‘ivgf 1848 éaﬂ% tfrefore,

nessage accor s exanpl e
f iacczirdmg ceih emgbddemmtnﬁ the mempmbblamf thated Ot cag utlhze an

WA G (NN REE - S
decsei RY HhigRAAYG signaled TOP point, i.c., H.264/AVC Baseline Profile, Level
1.1, for the first receiving device, without having to implement or run an analysis
process.
[0048] Figure 2 is a diagram illustrating an encoding device 304 in an exemplary
embodiment of the present invention. As shown in Figure 2, an encoding device 204
receives a raw data stream 202. A scalable data encoder 206 identifies a transcoding
process that results in a transcoded media stream when applied to the encoded media
stream. The raw data stream 202 is encoded and one or more layers are produced by

the scalable data encoder 206 of the encoder 204. The layers produced by the scalable
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Baseline Profile, Level 1.0 bitstreans. Consequently,

adaptation is needed for the first receiving term nal,
wanioBes4be base | ayer can be directly extract eRlCT/ 2008150023

second device. [0046] The adaptati on process using an

enbodi nent of the present invention requires that the

i ndi cated |ightwei ght transcodi ng process transcode

t I
0915 OB SSP BOML U S O pg ss

e mmhdg mepesy oharadteripng therttansended iedr, strgatoNBC ag adﬂmoﬁcatlon of
qﬁ\# ure whet elr t he |\1/C bi t st 1eamf n be ded
%Oéjz“& FOEESS 641 AVE 4 lilf‘a"tqu‘i OPE P RT B RPdC
t hadosding ke RAQEEISS ttﬁﬂééo&&?ﬂtb%sst MBe ﬁlgﬁlﬂﬁfgoﬂﬁ%oth the coding
bitstream conplies with the target profile and |evel.

TheopvBot mljta@sctqqied bitgreanhanddhe tansgadiag pmﬁawdwlﬁcatlon may

oce thetical. ref ence .decoder
C e PRt BiBR RE R NG R ety g, or

t B¢ aerR g ® Yositrolf profeeolp rEReDinigHreitfydndis@v@in the data stream
I%ggutatl ons in the MVMBC and i  enentation of the
a

ipsquépyt diieet theeneeding éevatrol (e thus W‘P‘ﬁ’élﬁta regraving device (MMSC
i I\{Q{%é' %ﬁ@]ﬁg
aﬁg?ym S (ﬁ%gg :ﬂgenstlgﬁilwe a oé\i/iggg?etr&\?lltngg or the t%“ih?rgp “
r easdceding idpasisibée. | Bhel dmﬁgqub[beety dan cbmpsiscas@ling fremag peofile,
| aye y have been coded c ly with H 264/ AVC
Bg“é’é[ iaﬁ@omﬁﬁsr gne Iﬂaé%’@Ptelio 92{7% Vng a poorer quality
CogRO| eEidiRe 8RS, Hla @l%@tﬁjat g rE M i e Gice @b‘ﬁ in an exemplary

i npl erentation I np ves the achievable quality
compadigtent of thh erscntumemonn wihkan cdﬂvzﬁdﬂ @v&ed@ﬁpﬂuseb lte convert an
base Ia secon

o MR e B AP et CuRH e A 2T Sk s

aRRR. stidRMEM 8}, .subiisSa AX@ARIrSarf 8ERRGHhE & £ forhAEthdER defodable by
an enbodi nent of the present invention in terns of

malsubssavany degode Hmﬁoew@mrudnglce B thaly sompripgifer, cxiamples a
aég%‘%%\?éb@ﬁ{]elﬂrﬁﬁ %Erbs?at e I?é‘f%[%a xef a%@’éﬁf gr 3 %Feaglefng Server.

otARiditiopalty, itkd aam:ﬁer(deheeﬁm stayrigcledy e ﬂe@ﬁdr integraatooin.
recei vea)élﬁwoul like to view the view fromthe first

p&ASOti Jaainput edfa stigpm 302 ds (repived atcplisa®iv e 90 dde druh gnedia
V\:ﬁ@%e %s%@s?b b feh O hélﬁlgrd'feavc%ldné Spl C]gérélsifi&ﬁfﬁ@ a desired

a secon receil V| m nal
deandbdgl e 6 41rdMC(Bas elhd inputRnedia lsteeanLBz@/klhashe@n converted). The

bitstreans. Therefore, accor s enbodi nent of

t RRAIPE BERELY P31 EATERTER 2 DRI Eatrofle 1556 Bagior & Toust Sne
parameter of HRD/VBYV. In addition to the input media stream 302 and the coding
property for the desired transcoded media stream, an identification of the desired
transcoding process is also received. All of this information can be stored for later
transcoding and/or use if so desired.
[0051] Inside the converter device 304, at least one coding property for the desired
output media stream is determined. At a coding property comparator 310, it is
determined whether the coding property characterizing the transcoded media stream
complies with the coding property characterizing the desired output media stream.

For example, this determination can involve determining, if transcoding occurs
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identified |lightweight transcodi ng process to

transcode the SVC bitstreamto an H. 264/ AVC bi st ream
wW®@2008/0844ghal ed 1 OP point, i.e., H 264/ AVC BasePCTiEB2008/050023

Profile, Level 1.1, for the first receiving device,

wi t hout having to inplenment or run an analysis

process. [0048] Figure 2 is a diagramillustrating an

enGRRIRg gy 's@%a%reb&vﬁd‘wﬁﬁ%mh i m TR Qe E 562, theieﬂaﬁthe

present ~i nventi on own in Figure 2, an encodi ng

d dviader wodldribecepabdsofdacading dtearesﬂtlm@mezﬁﬁ If ﬂhescmdh@tpreperty

a encaode 06 i ntlfle a transcodi rocess that
- B ETRE el s e Am OB W SsEaRTopgE

t Bﬁarﬁéi@r‘i’ﬂﬁgtH%Qle?ecﬁhftﬁlﬁ'Hledﬁ"ﬁreraﬁi"(e%alﬁhé Edcﬁ@%’bl%?&ﬂr fcludes

encoded and one or nore |layers are produced
s peifdphd Iguelanionveidey. apdall of thepeofdn end bwvelzl@ﬂorrmfh@n is identical
r r duce t.he, scal a Iedat od

ﬁéérﬁm?}% al an%coge(%ﬁ%wssfrﬁ%%lafl Sé%ﬁ;%‘r?élﬁfnegt%& e%m“%?at en the
S kghed| S inpuCRedin Gtrn® BT tsym@chﬁ»scasy el raddig stédagn modifier 312
transcoded nedia stream and an identification of the
t peGesding fhide pdeadifisd trppscgding pegeesi dl herao¢iBgd flata gtreaspsythen
I

t PRGREA By Mo ARRROCFE. SRR i i SEOI T from he
pbmp&rtbyS(M ddstimed ffoammdemg dinvﬁ&t (MMSCandiet&t&r) The l’nodlﬁed data
transcgﬂ&ng process jdentificatio forned

W SR %anr@onraceéﬁdeaéworﬂﬁ% ﬂl%q\elopeve@&ﬁfl%l. AR t he

S
T el Bl 845 RESRSTdni SO ) LR i s

| ssqiun pusticdosgim Itrrnﬂeremtatdmn;f tokepricsant 204ntigrth ulsorad  ©wiigngling in a

PSR MR G SR IOTERBOE R SRg Fouiolows

t Wﬁb‘iﬁﬁ@deﬁg thi$ SEPARsdALEappthR ik QHIIDE REQRAALY can
conprise a coding format, profile, level, and/or at

| east one paraneter of HRD/VBV. [ 0049] Flgure 3is a
diagramillustrating a converter device 304 in an
exenpl ary enbodi nent of the present invention. The
converter device 304 is used to convert an input nedia
stream 302 into a desired output nedia stream (shown
as a nodified nedia stream 316), such as a nedia
stream according to a format that is decodable by a
subsequent decoder. The converter device 304 nay
conprise, for exanple, a gateway, a MCU, a RTP
translator, a RTP m xer, a MANE or a stream ng server
Addi tionally, the converter device 304 may include a
decoder integrated therein.
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[ 0050] The input nmedia stream 302 is received at a

recei ver 306. The input nedia stream 302 is associ at ed
wWawaok/osd4ghal i ng of a coding property identifi eBRCEIB2008/050023

desired transcoded nedi a stream (once the input nedia

stream 302 has been converted). The coding property

can conprise a coding format, profile, level, and/or

%alhﬁﬂt%‘mﬁf@%aﬁ@a%ﬁ?}ﬁr of HRDI VBV, Ih addition Ogt Bescriptor

r~I 'I-Ina r-an| re—pBroperty 'I
g Pt J

de§?‘?@ﬁa]t— H?PB%IE gm=.\d| a stream an |den;rf| cati olﬁ fi(l)

t haudebiyeisdminmuahscodi ng process is al so received. SA| be(v)

OT £8:01 S 0] iREGUFRLY QY ngAR 1 0e+§tored Tor Tater

ronc11

P A |
I CI.I CUuU GIIUI UI UDC I I DU UCDI I CU LUU\JJ._] I II p 1 T
he I?‘Xer ]dllﬂa device 304 _at | east one codi ng pi n;p (8)

for ¢ hé&seesisieVBURALE nedia streamis deternmingd. A

A Codkiatgindériiyer pyeccinlanat or 310, it is deternihed |u(1)

Iel{lI'EIIlSSbCI E%Ii IHIEI%SCHI ZIIH [Ill y LIICI.I d.(..l cl | LI Ilg l IIE 5 u(l)
r oper’t yPRHrALY EM291 Hg t he desired out put nedi g

St repelse For exanple, this determ nation can involve

et er RiflipAthmdtdr_SHATHTE QR BgeO5d WbRAGEOr dI NG 1O TNE [ ye(v)

e R R G G WP BB camabl - of decod: gt b

y esul mmngtrngeﬁlﬁg_nrpcemé_%@uslh g] property 5 | ue(v)

Char adéiey + 8j jrg duiStridsedinopiectses dhiaus | e )conpll | es

\II lII lllﬁ IYU I'Olé%SHIfI IH[:‘ ]ly L,Ildl acterTZI 'y lIIC UCbI I g.‘u' ue(V)

f the coding P nnnrf

ncl ude®a®y Brfleidehyllf bvel i nformation. and all lof {HE)

pr of| I etramadcdmtreint |seﬂ)dilatgat][g)h is i dent| cal for Ppofh|u(l)
oo : i d ‘ g &)

ctronam 200 1 &

o
L&Y SU T CAUNIT Yo LI

Strk
; drfl ef(Ia‘IfI;&IIﬁ' W JFtZ 1ﬁ‘éll Q{I nodi fi elr 312 accor gl F]o Pg)

-}

t he i detrans fangtraingse@odighyl[pt ocess. The nodified fafad)

St ream ireSer%tEﬁelbréﬁﬁﬁm écfu@l% oy, tr ansm tter 314. The [u@)

IUUI I I Cran al. < lblhlc I(T QJ.U | RS) Uul IJUL I I UIIl l IIC CVUIIycc t | (8)
304 des r‘?? JaIr‘pl Vi ng devi ce (I\/I\/R(‘ or _dec¢ode jl

The midlfl ed data stream 316 can be processed amd/ o

decoded in the conventional fashion. [0052] The

OI}I OVVI Ng 1S a deplction of exarrpl € syntax and

L1

IID.III.I bD V II bh ||uy bC uocd III a DubbCDDf UI
',I ementation of the present Lnvention._ For S\

signaling in a bitstream t he syntax of the

ORISR I 0 LR 0 SELTESAANS, S8R, By b Maicacs

resent ars
agee sandebiling [ifohddtidnrfot the 1@k wathdyydr édentifier equal to layer id[i] is

t rs%rqglg(? dIAanaTlllenoffc())‘lg(rh%gtgg Iha]‘; 1|10a granscoc]hng nIJfgll’maItlooln florn t%le ?%te? 3v1th
layer identifier equal to layer id[ 1] is signaled.
[0054] num_transcoding processes minusl[ 1] plus 1 indicates the number of
transcoding processes for which the transcoding process identifiers and the
corresponding information of profile and level of the transcoded bitstreams are
signaled. For each transcoding process, the transcoded bitstream is obtained by

transcoding the bitstream of representation of the scalable layer with layer identifier

equal to layer id[ 1 ] according to the transcoding processes.
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that transcoding information for the layer with | ayer
identifier equal to layer id[ i ] is signaled. A value
wW@R008/0843k cat es t hat no transcodi ng i nformati oPCE/B2004150023
| ayer with |ayer identifier equal to layer_id[ i ] is
signal ed. [0054] numtranscodi ng_processes _mnusl[ i ]
plus 1 indicates the nunber of transcoding processes
, . :
B o I PR eE B ERahiy nB Sy R the
t ﬂatn&nsodhdg piacsssrsepmateddoeths isghaile thyeFerth @chidentiﬁer equal to

anscqdi.ng., proces t he transcode.
kBT Sl oo R R IOt Bl e gy llovs, Atidugh additional

r ﬁﬁﬁ@%@ﬁ%@%&@se@%oﬁlh%ls§%|aa@éd3_ llayer with |ayer
identifier equal to layer_id[ i ] according to the

transcodlng processes [0055] trans process bdl 0 ][ ]

£ + 1
UI bd. Coo | UUIILI | Il Ul U1TT

jtrany process i T J' iR, t he scalable
[Qyer with layer identiy et igiysient Euncagiop meihod dijcussed

The transcoding pr acldyeweusly o specified as foll ows

allt hough addi tional [tFlenscodl ightpeighbesassdiogmathad discussed
be added. [0056] transcypudly,vehdndb§ entrdply goding method applied is
trans_constrai nt _set|@ht Cagfext Ali§ptjve]Variable Length Coding (CAVLC)
trans_constraint _set|lméthadli.cl, chiropy kcoding mode_flag in the
trans_constral nt_set Mds&ﬁﬁng blﬂtrehnﬂls equal to 0.

[—

trans_l evel _idc[ i r%v ud PRk ¢ f ‘aagphed is
[ evel conpliancy of % ggn

bitstream of the r ep %X% ﬂli%fve daty CeFO
I

pans_constrar nt —Se[ Bond % Wblgﬁtr%gdl %ernethod discussed

ayer identifier equ OPELCtofi 816189% ag in
according to the tr ﬁh?ﬁﬁnﬁ‘?ﬁ ?@WW@@HM eral 1al.

transcoding process i denti fier equal to

{ IR DURE HPoftiFLigh it 1. chps cBRRE R ABRCEL ¢ agp
] trahd @BSuQNSdt1aiflag] sy I, tfah@Q{on@;tra]mt set2 flag[i][j ],
trans_constraint_set2 flag

t FraRs CORRIN aickt Tlagh i3l I, a'rg{* tran% levghddal /i dnis] ipdigate thegarpfile and
' léveﬁéo%lplgﬁ% {)%%% lrés?rlt %eon%ﬁg@ﬁ] WhEs tﬁ%fblﬁFrgéﬂl lo?tﬂqupresentatlon of

constralint se onstral nt setl
cotwddtialagntr weh Bykt ﬁlgntlﬁmmzqﬁeﬂad) hiyes ed[3 ]fis aglsaodbd according to the

| evel idc, respectively, e b ream

qffastPeReRErsy YRk tl}ertaqré?ﬁ&e&jmeﬁsa#@aﬁr i:4*7] In

aqgh%_lp%e&so idrher P afle! s@m@ﬁ‘t‘fjcs o?Yighs %‘r&ﬂ@l 13 igbove,

other properties may also be simlarly Tnc uded in the

s trahsloohstraynt i seflo flaglt i ]otraISEborrmmag;etl _Tthelsd, properties

| nrglbs;ggﬁ%t%%{% ﬂgg{% ]:5 J[,rgf?égg rglnt 558/ }{%f ﬂaa{n%n[?gn%rlevel idc[ 1]
are identical to the semantics of profile idc, constraint set0_flag,
constraint_setl flag, constraint set2 flag, constraint_set3 flag and level idc,
respectively, with the bitstream in question being the transcoded bitstream.
[0057] In addition to the profile and level signaled above, other properties may also
be similarly included in the scalability information SEI message. These properties

include, but are not limited to, HRD/VBYV parameters, bitrate information, frame rate

information, initial parameter sets,

-19-



information, initial paraneter sets,[0058] Exanple
signaling for an SVC file format is as follows. In

W@ biog/ogadpl e, a new box, Transcodi ngl nf oBox()PCT/8B2008/050023
defined as follows and is optionally included in the
Scal abl eTierEntry(). Box Types: 'tran' Contai ner:
Scal abl eTi erEntry Mandatory: No Quantity: Zero or One
Cl[(ﬁﬁi%] T'E%Qﬁl?%d%ié}ﬁlliﬁg @&%s@@ %@ﬁnﬁ%s bs FJ1RWs) 14 this example, a
unsigned I nt(8) transcodi ng_process_i1d_count; for
( ne®;bok Tangmod mgtiifoldox(p,as dsEneidds ¢aimis anid-is-pptimel g meduded in

i nt 1scodi rocess id; unsigned int(8
tﬂ&ﬁé‘%&ﬂ?fﬁ?@}lﬁ&@ga?i on; unsigned i gt (8) ©)

t Baxnsyes:of i kgnconpati bility; unsigned int(8) trans

| evghihdadi caiamblcTierEukrass Scal abl eTi er Ent ryQ ext ends
Vivanddoanpl &ar oupEntry ('scif ) { unsigned int(8)
gRoampikyd; ungegrednd nt (8) tierld; unsigned int(5)

r elserivastodin@infobms exgmeaBaxritt@h’) {i s tier 1 DR unsi gned

i nt (1) uprdnpdinyd)dehscorling pmgesuniseagned i nt (1)

i s_key fqsilictur sansepdimi gmesdssi idtc0BY: rBserved = 0; i f
(primary deppsigngd igi8)Zransyyding prpecsyrisk y defi ni ti on of
tier { SVCDEpEREERES DescPPpeindfERtr yBoxO // Mandatory

Box SVCOper APSSRebai(himex ik operiiiohg point: //
ndat ory unsigned int(8) trans_levellndication;

class ScalableTierEntry() extends VisualSampleGroupEntry ('scif’) {
unsigned int(8) groupld;
unsigned int(8) tierld;
unsigned int(5) reserved = 0;
unsigned int(1) is_tier IDR;
unsigned int(1) primary definition;
unsigned int(1) is_key picture;
unsigned int(8) reserved = 0;

if (primary_definition == 1) // primary definition of tier
{
SVCDependencyDescriptionEntryBox(); // Mandatory Box
SVCOperatingPointBox max_operating point;  // mandatory
SVCOperatingPointBox min_operating_point;
// conditionally optional, see above

//Optional Boxes or fields may follow when defined later

RectRegionBox(); // optional
BufferingBox(); // optional
TierDependencyBox(); // optional
InitialParameterSetBox(); // optional
IroilnfoBox(); // optional
ProtectionSchemelnfoBox(); // optional
TranscodingInfoBox(); // optional
belse {

unsigned int(8) primary group ID;
H

[0059] In the above syntax, transcoding_process_id count gives the number of
entries in the following table. transcoding process id indicates the number of
transcoding processes for which the transcoding process identifiers and the

corresponding information of profile and level of the transcoded bitstreams are
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SVCQOper at i ngPoi nt Box
conditionally option

WO p@Bds+4ey fol | ow wh

/'l optional Bufferin
Ti er DependencyBox() ;

I nitial Paranet er Set BoxQ, // opti onal

hopa! Fgf&kﬁ%h&?mw

T

nscodi ngl nf oBox()

m n_operating_point; //
al, see above //Optional Boxes or
en defined | ater Rect Regi BCIBIBR()8/050023
gBox(); // optional

/'l optional
I roi I nfoBox(); //
S @’I%q}(ag’s d/ed %ﬂgﬂr&ﬂﬂs obtained by

opti onal el se unsi gned

i rdSpdipgitmabiystgamwd th@epﬁes@ntﬁtﬁm%]thd wﬂehIESCabﬂ)\lﬁetler according to

nt ax anscodi n

oh%ﬁﬁ?

oo

g]ﬁ‘OPthéeng gﬁ{ g%nﬁ:éyd{%rgcesses 1re spem e

cess ,id count gives

?&POWS

t hARSGARUABioRA1RRSSdirth ArocisSAtBald N hruiHasy. of

transcodi ng processe
process |dent|f|ers

s Tor which the transcodi ng
and the correspondlng i nformati on

£
P

nitstream of the rej

IJl U| | | C allu | CVCI er |. ||§ U1 ||Dbuucu Ul |. Dl I ©Adllb
L ooi TN EACEY 0 ° L Tianseg %%g%s%r cceser—the
{r anscoded bi t st r eany 12 foist ightwareht rancadiaz sestheg diprussed

rEeEArAY i on of the current

scal abl e tler accord
The transcodi ng proc
al t hough addi ti ona

pe added. [0060] tra

[«

[

i Fig scoondhléghtweighcioaicading mytleslsdiscussed
gusdsusy.evispeabe fntexpyawdinglrhainsd applied is
tthatsaedi Adapivecasiabk IeauthdCalis@(CAVLC)
Nacthb@filel, @hftdh e abdiap wedd diafsn thae

1
I
|
1
i

in_addition to the

profile cp_dge of the _tt;@l@_ tﬁeﬁﬁ%@@ﬁlmo

rans_prots re_compat|-iid Jtihd Fetfiw hﬁrﬁﬁb&lﬂ%%%&l%éﬁssed

_I;e Same as th.e by_te ev18usl %v%iﬁ’?he e%ttr\éﬁgcoéll il ﬁhed 18
c and level idc In g ﬁ' " & d

evel | ndi cation contla & é?gve 6ﬁ%y6} Slc oding
ranscoded bitstream 1 method iy RUGRY. gde_flag in

nrthe freescaded bitstrspmds egyigl t@dl above,

ot her properties, in

b%&ﬁﬁ}e i.nfor

trans_pr

cl udi ng HRD VBV par anet ers,

orﬁtefnalnc’atigﬂ aMaih {h% profile code of the transcoded bitstream.

trans_profile compatibility is a byte defined exactly the same as the byte which

occurs between the profile idc and level idc in a sequence parameter set.

trans_levellndication contains the level code of the transcoded bitstream.

[0061]

It should be noted that, in addition to the profile and level signaled above,

other properties, including HRD/VBYV parameters, bitrate information, frame rate

information, initial parameter sets, may be similarly included in the

TrancodingInfoBox().

[0062] The following is a

discussion of SVC in the context of Session Description

Protocol (SDP). A media type is specified together with an RTP payload format,

usually in the same specification. A media type can be used with various protocols,

such as HTTP and RTP, to i

dentify the content carried within the protocols. The

name of a media type comprises a content type and sub-type separated with a slash,

e.g. “video/H.264-SVC”. Any number of required and optional parameters can be

specified for each media type to indicate the characteristics of the media in a more

detailed level. According to the Internet Draft for SVC RTP payload format (the

latest version of which is av

ailable at www.ietf.org/internet-drafts/draft-ietf-avt-rtp-
21-



information, initial paraneter sets, may be simlarly
i ncluded in the Trancodi ngl nfoBox(). [0062] The
WO 200804y i s a di scussion of SVC in the cont eR€T/TE2008/050023
Session Description Protocol (SDP). A nedia type is
speci fied together with an RTP payl oad format, usually
in the sane specification. A nedia type can be used
T
AP LRYS IRt ED e IR ARtk ppiong g
n @amnmfer apiopdicaabijipeinfomay ibs esedatocoont/m scelapditmndormation SEI

sub-t a d th a sl

" PR r B el s M Gmb Pt Bt RF R dusedegssioners pevalia
PAERPBEE (vith ¢RI R spRRIEl S m@&iaftﬁfe a%aqda paﬁ@heeer& YR€adeAncluded in a
i ndi cate the characteristics of the diain a nore
detsaionglgsdargpiien formatted d¢aeding ta the SIDPt elnnl@tca@rsafeammgr

gyé%i) %EE?IPsaM}eosggmofno&ersncirtlpt{otnqse uéu%ﬁl?sc"érrlvegr‘tgrltge RS 1 ”lWh me trearmng

Wits tb &l [ RS BY, whii @ B @beddto 3t/ dhidaohtrblethE s@dtmih P&yonO0th
txt and is incorporated herein by reference in . its

e ﬁfqafi@atsy ynd mﬁlélc@.ﬁts‘;r@q{gmg ﬁg@lpcgtlggsﬁ Hheeseasion description may be carried
S \Y

SBL AL SR L1 TR PSR 0 g
rmplpla:aﬁd)r[se&mm%dwocbns HiRhbiasedcs mmegdmmcbdurmgahé yession setup

descri, ed th the correspo atype and its
pﬁtgaﬁ‘étg $SHiQP Injf “‘P%Fﬂ%ﬂf@g&ﬁ? yr@@wnwsaa%%ﬁgeﬁtf?wﬁed
fg&mlhg@o@l%@sm%f@&/ahew&mow I n unicast stream ng

applications, the session description is usually
c ﬂﬂlﬂBb d Iipyn aprdicReerl exbimmde & mehlpaﬂg vicocoaforen¢iRESAY first sender
control the rea

s diitsh S st SabTeet B SE R s S i e b g dintdn ormation as

aﬁ@slch@@d HIRRR intb RES S E8S DRECrHEiSs Prdtbé 'OSDP)’ﬁi%Qm@@%H{I&Q the SDP
as part of the electronic service guide {Q»E%SG) for the

sé@ileg.geusingSite e MEOR. eFleniCh§thap ghts et pomﬁearm@&slble
ngﬁer%ﬁ%qgttré %)Etran?gg ?hgéﬁsc&ggg t Jl"ﬁérgfj éj lﬂqel can adapt the SVC
€.0. W ]

€ssi o sion - It a
Pbattaaal frérSItHB firstbdndbr Sropatey for AR S$ &@&‘éceﬁ@sfrmttaﬁiatlvely,
according to the SDP of fer/answer nodel. [0063] In an

afpIrFPandipn SPRAighiecabeiglingdigraopves @ééraeﬁmfi@gé%tﬁ@atwn and
t Efe eréérg SHERAEns Ol T dmsScal abi i ty information

ge contalning transcoding i nformati on as
de(ﬂmzl] b &ivadod end mlmvaoﬁe&presesntﬁa&mieqrxbnmrdei?rceﬂ@ oathin which

ﬁgpﬁma'nl Pyt f?é?ﬁ%%‘é%eﬂ%%%rge%g It IS]I@"S%E? ﬁ%%el#%%&@ however.that the

?Fe%érgllﬁvenﬁbﬁ ot Iﬂ%erﬁieﬁ% bEAMIRY tS S RfcPr type of ¢lectronic
anscodi ng. Therefore, the MCU can adapt the SVC

device 12 or other electronic deV1ce The electronic device 12 of Figures 4 and 5
includes a housing 30, a display 32 in the form of a liquid crystal display, a keypad
34, a microphone 36, an car-piece 38, a battery 40, an infrared port 42, an antenna 44,
a smart card 46 in the form of a UICC according to one embodiment of the invention,
a card reader 48, radio interface circuitry 52, codec circuitry 54, a controller 56, a
memory 58 and a battery 80. Individual circuits and elements are all of a type well

known in the art, for example in the Nokia range of mobile telephones. These circuits
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bitstreamfromthe first sender properly for all of

the receivers. Alternatively, corresponding SDP fields
w@208og44eef i ned to convey the transcodi ng PCT/IB2008/050023

identification and the property of the transcoded

bitstreans. [0064] Figures 4 and 5 show one

representative electronic device 12 within which the

pa&&s&ﬁl drgﬁ%r&tah 8e lﬂmyp&@[ea {H% CRANS N loe%ianawd@&lssed herein,

under st o however, that the present Invention Is not

i mtohurbiegiart encoder, i ndmedet andondecpdert i cul ar type of

Je c devi or other electronic device.
S} R lo BB 15 B 35 Prser] s P h kAt using
h szﬁd)dégra%@mlsﬁoﬁ 't@dﬁh@%gﬁ@ 1ﬂdﬂ1d11t[§ bhPRdNIRHited th] GdteDivision
crystal disp g) 4, a m crophone 36, an
e ulirle o, (BB Eb bl Bosicmnior Mok G M)

enna a rt card,.46 in.th

agjf: A igbfl"{bﬂe TR MBI REaT %‘f“et“h @JW{?@ nf. Sﬁ)wmoélar yltiple
I eades (FBMA pdtQubidyaDivaich Mlu[tﬁ)lllé AEdesh @DM@Qe’Cransmlssmn
circuitry 54, a controller 56 nmenory a

nd
b@pﬁewstpcovlf%ﬁrwtd’mocqh(F@Bﬂ% Shad M@Sé?%ﬁg §erar0@ (@MsS).

r f
NoffmeBE MR speiE BT et Bhai I ARERA L Bkl ),
C BiquosehtIE EE8020d , ctac ar mnmnmdatldmt device mhayadonymaditatofising
t he .devi ces. dj scussed h n encoder, a .
¢ SR RFI A g g e T @3é%]ra%anwﬁﬁﬁeéakaﬁ%ncaﬁgﬁﬁoeegcﬂon,
ofnd B IReesent invention may communicate using various
transm ssion technol ogi es including, but not limted
t 40066h dd hBipwdssitonvduibn uqcxﬂ%cnﬂmdes sha ©SDMA) cor@xaglpdimethod steps,

S Mohi | e U
VOB T e KRG Sl RS BrR: COmTE R DGR iy dife
Wb&b%ﬁe%ﬁﬁ%& it kFMAdns, Kl @HIPREH atl US| RBcWeH by &diBputers in

Access (FDMA), Transmi ssion Control Protocol/lnternet
PRemotiid qryaepme)ts. @hmrﬁllwm@@mrﬁ@ocméﬁrsvn@@de(@mes programs,

":% telctgrgsr;:"cgolg g/rgt\%/t? 2(%"[ ﬁgiwéfl{rgsl‘g%&: {h %rfo 1%1635 tei &%r mtl%lernent

Ape@iutan amtactarata@pm ecamymmwmmaﬁmmsmm ¥R36diamgs data
medi a i ncluding, but not limted to, radio, infrared,

| slserturce ABH ProgHA dRaduins reRiR Nt pnnlgeof MreRIBm cot for executing
p%t%ﬁreﬁthb H}’e%tdls Qfkc o§e £3Gh! Rad 5{% chifs gﬁéeadfsﬁa{‘é&%ﬁtable

may be rrp enen
elll’tsﬁ‘dctlmmstor bssoalamdmigtmpmmi;uepremmcﬂ axdinpdes of corresponding acts

I h
C Q'}E}Jntp r- exec&ﬁngé?ga)t?r te%i?pnssuch%t%%s as program

[0067] Software and web implementations of the present invention could be

accomplished with standard programming techniques with rule based logic and other
logic to accomplish the various database searching steps, correlation steps,
comparison steps and decision steps. It should also be noted that the words
“component” and “module,” as used herein and in the claims, is intended to
encompass implementations using one or more lines of software code, and/or
hardware implementations, and/or equipment for receiving manual inputs.

[0068] The foregoing description of embodiments of the present invention have

been presented for purposes of illustration and description. It is not intended to be
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net wor ked environments. Generally, program nodul es
i ncl ude routines, prograns, objects, conponents, data

W@ 200808442es, etc. that perform particul ar taskBCDIB2008/050023
i mpl ement particul ar abstract data types.
Comput er - execut abl e i nstructions, associ ated data
structures, and program nodul es represent exanpl es of
%91%%@0&48 1iRf the ?%E’ﬁt'lﬂ&nﬁ&q Rethef récli’see 0%k Pf&gﬁ)s d, and
di scl osed herein. The particular s quence 0 suc%
execlifi@bbes indstariagonsoms possibds sdghav e dboe tsachingswr esy be

repres S exa of correspondi

| AR o e T APEPTEOG MERRe Lt SRR pchosen and
[ Q0L FibeSrf druerte c’pidined phﬂ@beysﬂﬂletplr@eﬁt 19%1&16@ aRd 8§ BRtical
i nvention could be acconplished wth standard

p m@rcatmli t@gemablehmp Gridlsd v thh artup etibested precsgtitenmmdomtheaﬂous
tISh t he v

dat aba searc
odlrnen s h Varlou modlafr cagons as arc su1§s g tQ ﬁle 1cu r use
% corre % S, nparison s I’P&

d eamsﬂnpmtesit emle fedtﬁre§ bﬂth'e @nﬁbﬂﬁ’nfﬁ’l@ mtﬁ&dtﬂwdm thg beRbADIned in
"conponent” and "nodule,"” as used herein and in the
c RApasible sombinatiensdfmecthasts oppaEEus MoBlenriysemsrrompsiGig
ﬁgﬁg&nﬁgkﬁgﬁaﬂgﬁag FﬁaL;@are code, and/or hardware
enment at'1 ons or equi prent for receiving manua
|nputs [ 0068] The foregoing description of
enbodi ments of the present invention have been
presented for purposes of illustration and
description. It is not intended to beexhaustive or to
[imt the present invention to the precise form
di scl osed, and nodifications and variations are
possible in light of the above teachings or nmay be
acquired frompractice of the present invention. The
enbodi nents were chosen and described in order to
expl ain the principles of the present invention and
its practical application to enable one skilled in the
art to utilize the present invention in various
enbodi nents and with various nodifications as are
suited to the particular use contenpl ated. The
features of the enbodi nents described herein may be
conbined in all possible conbinations of nethods,
appar atus, nodul es, systens, conputer program products
and data structures. WHAT IS CLAIMED I'S: 1. A net hod
for providing an encoded nedia streamw th transcodi ng
i nformati on, conprising: encoding a video sequence
into a scal abl e encoded bitstream

4.



conprising a plurality of layers; and providing a
signaling corresponding to a |ayer of the plurality of

WO 20081084424 he si gnal ing including information PCT/IB2008/050023

identifying a transcodi ng process that, when applied
to the layer after encoding, results in a desired
transcoded nedia stream and a codi ng property
characterizing the transcoded nmedia stream 2. The

Mgy hadr i celagivimp isiwherein the coding property and the
identification of the transcodi ng process is signal ed

wthin the nedia stream_ 3. The nmethod of claim 2, '

vvner ei A. t he Asngihad forgrpedipeenicaeeticdmedippreamewitatranscoding
ement information. 4. The nethod of claim1,

WHEP K?h%”%%ﬁ“%% property and the identification of

t he transcogdhddiny Deidsssdqsciidedhil dalblelthboddfbits@cam
containing the nmedia stream 5. The nethod of claiml,

wRemBTiFng AelEddy R layespeid y and the identification of

brotocol N ARLE EERRRi oot AR KeaforF PRI oflyers.
p themgttayng [mbhtdmg 1nﬁ&ntat1f>n odehiiBiingd tridseoding pﬁcmesisl thg, when
rocess i.s sig ﬁ? via a caontrol, protoco

IHB:& tgntheclp}éqr T e%glln& WS}{IWén @éi& ﬁe‘éi tf)arnéi%ifefiyledla stream and a
COPMh: SRRy ERHAGFiRE Mttrandeodlli ARl askmOf ol ai m 1,

wherern t he codi ng property conprises a profile of a
standard. 9. The nethod of claim1, wherein the coding
proper By coFr]bﬁ et dzoficial |, shereintharedding prapertyhead the

h
cSteiRfsdiondir eapegREE RpRev oSt PR bris ki tsym,
or video buffer verifier paranmeter. 11. A conputer
progr ag pr odue inctiwydagdia 2, Wharctoheuigaliferdabliged in

nedlun1 for Eerforn1n the processes of claiml. 12.
BN AYISEMSRUETOrEgHIt i si ng: a processor: and
4. The method of claim 1, wherein the coding property and the

identification of the transcoding process is signaled within a file containing the media

stream.

5. The method of claim 1, wherein the coding property and the

identification of the transcoding process is signaled via a transport protocol.

6. The method of claim 1, wherein the coding property and the

identification of the transcoding process is signaled via a control protocol.

7. The method of claim 1, wherein the coding property comprises a

coding format.

8. The method of claim 1, wherein the coding property comprises a

profile of a standard.

9. The method of claim 1, wherein the coding property comprises a level

of a standard.
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a menory unit conmunicatively connected to the

processor and including: conputer code for encoding a
wap@soseeyguence i nto a scal abl e encoded bit st r BEI1B2008/050023

conprising a plurality of layers; and conputer code

for providing a signaling corresponding to a | ayer of

the plurality of layers, the signaling including

informati on identifying a transcodi ng process that,

1 When apgl i edpt ehcdiRR drRYEH I?Wh%feiﬁﬂlg(%@ﬂfﬁ%’ &8t cofphiBesdut least

desired transcoded nedia stream and a codi ng property
2 chag boghdtizalrgferénse deendscoadearedfe vstifieararam@er. The
encodi ng apparatus of claim 12, wherein the coding
property and the identification of the.transcodin
" opr ocesilis %Cgoﬁnaﬁué% T e L R T
2 eneddinFoRpRArministhe bravk&kesivfldainwher ei n t he signal i ng
is provided in supplenmental enhancenent information.
15. The_encodi ng apparatus of claim 12, wherein the
1 codi ng1{6fopé\rnte;ncgﬁ%ag@P@rﬁlta%eﬁpmrlélagi on of the

transcodi ng,REAGCESS 4§ Signaled within a file
? cont ai ni ng ?%e n%%?anStreanl 16. The encodi ng

3 appar at us oh nednaorynuii2 comhemeianvelheowmmdicddo greqpecdsyorand
the identification of the transcoding process is
4 st "4 via a transport protocol. 17. The encoding

5 apparatus of cl aifmpeier WRRIB Ehch BB GRAHd%REDRE irtY a 38able
the identification of the transcoding process is

6 siugvdle ditstrcamacamemising @ ploditeof lag@s; aNde encodi ng
apparatus of claiml12 wherein the coding. property ..

T eos ot | bastmBfe SRRIS Bab M Okl e SR b e oo

s Ofayar ot thogRirality af lag¥s)] theki g@aﬁﬁgﬁlﬂﬁdﬁﬂdlg idfodmatior @astifyfiRe

hypot heti cal reference decoder or video buffer ) )
9 véppicpdingprecgpethal whew applicdde Hisdaysaftebensedingnigsdts in a desired

o | %chomediﬁg{rgfﬁh@g gocﬂngl ?tsoéreﬁg Cc Ea%ziﬁr%ﬁf.e%a%go%@ghledia
conprising. 1dentifying a first todi ng property

11 Chia¢aact eri zing a desired transcoded nedi a stream

1 13. The encoding apparatus of claim 12, wherein the coding property and

2 the identification of the transcoding process is signaled within the media stream.

1 14.  The encoding apparatus of claim 13, wherein the signaling is provided

2 in supplemental enhancement information.

1 15. The encoding apparatus of claim 12, wherein the coding property and
2 the identification of the transcoding process is signaled within a file containing the

3 media stream.

1 16.  The encoding apparatus of claim 12, wherein the coding property and

2 the identification of the transcoding process is signaled via a transport protocol.

1 17.  The encoding apparatus of claim 12, wherein the coding property and

2 the identification of the transcoding process is signaled via a control protocol.
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identifying a second codi ng property characteri zing
the desired output nedia stream using provided

W@ r@aasd4ny correspondi ng to one of a pluralityP@Ff/1B2008/050023

10

1"

12

13

| ayers of a scal able encoded bitstreamto identify a
transcodi ng process for use in creating the transcoded
nmedia stream if the first coding property conplies
with the second coding property, converting the input
medi a §greamuk Bn@RIGRY SpRetusWrichihhe, WieRtd thi 86ding property
transcodi ng process; and outputting the transcoded
meeiinprisss aekeast 020 of Thedine férout:ef profikiahasgndetden édval ofrre

R R e e e T S e

wWhelagictert he method is perforned by one of a multipoint
conference unit, a Real-Tinme Transport Protoco

translator, a Real -Tinme Transport Protocol m xer, and

a nedi d2awarema@pedRncoayEHaaan inpat media sHen do grdesire entput
1 i.n .aef.hod is perfornmed by a streamn
S§F€2g$%%é?a#%§uﬁg'hod of glain119, m%erein t he ngthod

i s perfor nedddnyifyangleYirst eoding praportatchargctarideg ededired transcoded
therein, the decoder being capable of decoding the

t PEECER™: medi a stream 24. The nethod of claim 19,
wherein the _icfe'nfi%ﬁn%é’ CUcBHd BERRE piopedPehdriGerizing the desired output
identification of the transcodi ng process is signaled
wintadiarstich®; i nput nedi a stream 25. The nethod of claim

19, wherein the first, codj.n ropert. nd t he .

Fdent 111 cat HORE BrovidY SRAHEE e Ao e Boheid St yatipeaf lavers
Wot Bkdulabld édBdEPHkcRMNE iddnafy NipbilscOBEL BrorbisedMscdR creating
The method of claim19, wherein the first coding

p thepeansgodga ancadiresticd@nt i fi cati on of the transcoding
process i s g A a . Iy o 120

et hod of i AT i codh pRrf fASRRics el g ebainhtforerey:

apénvehtengd ttle Mput meatal seBar@fin hév@drdahad §.4tadhddept fagiasMmsédling

signal ed via a control protocol
ptrocess; and

outputting the transcoded media stream.

20.  The method of claim 19, wherein the second coding property is based

upon capabilities of a destination decoder.

21.  The method of claim 19, wherein the method is performed by one of a
multipoint conference unit, a Real-Time Transport Protocol translator, a Real-Time

Transport Protocol mixer, and a media-aware network element.

22.  The method of claim 19, wherein the method is performed by a

streaming server.

23.  The method of claim 19, wherein the method is performed by a device
incorporating a decoder therein, the decoder being capable of decoding the transcoded

media stream.
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28. The nethod of claim19, wherein the first coding
property conprises a coding format. 29. The net hod of

W@ @B wherein the first coding property cREPIB29¢8£050023
a profile of a standard. 30. The nmethod of claim19,
wherein the first coding property conprises a |l evel of
a standard. 31. The nethod of claim 19, wherein the
first coding property conprises at |east one

1 hypot hegi calrpg %Teﬁ{c%mlﬂﬁcl@d%el‘%fn i ¢RQ cB&'Mg ?Yoperty and the
verifier parameter. 32. The method of claim

2 widsngfigatiohef shagmaiscatgng propesovs ﬁglaalwrwghupph@mm mkdia stream.
enhancenent i nformation. 33 A oonputer program
produc

" conpri 2. ng%ﬁﬁbe?heord oS Sre% %? CP?%“%’ e gpgd the

2 OfideatifitariohdDf tl%tran@c&ﬁmg/probm gs ﬁ@mbaécawﬁm aCflBROM SN tha input
processor and a nenory unit conmmuni catively connected

3 t@EﬁW@”ﬁﬁ@%essor and i ncl udi ng: conput er code for
identifying a first coding property characterizing a
desiredgtra r

1 identlgylngqggg%?gpgﬁ%hgmﬂg g?%%gﬁggﬁgﬁgﬁg%gggﬁgﬁgandﬂm

2t identdBsdtioachf chit tpanscorkul prostss easgnaahypateransmateprbtrcol.
usi ng provided signaling corresponding to one of a

I i I f bl d bitst
+ Paenti g oha Rt s dmoBesdoih BE SRRk alineng T e
2t r@aﬁﬁ@ﬁm oTetel tarSEd BRIHroc ORI Blhal 6PHE afcBhtroll frofobs!.

first coding property conplies with the second coding

pr oper converting the input nedia streamin

1 accor d&gce wie methpd qf gdan 1f9|, whcteHniis dgdicading PErNSEty comprises a

a ﬁpg@ r code for outputting the transcoded nedi a
? s??%ggr e The converting apparatus of claim 34,

wherein the second codi ng
1 29. The method of claim 19, wherein the first coding property comprises a

2 profile of a standard.

1 30. The method of claim 19, wherein the first coding property comprises a

2 level of a standard.

1 31. The method of claim 19, wherein the first coding property comprises at

2 least one hypothetical reference decoder or video buffer verifier parameter.

1 32.  The method of claim 19, wherein the signaling is provided in

2 supplemental enhancement information.

1 33. A computer program product, embodied in a computer-readable

2 medium, comprising computer code for performing the processes of claim 19.

1 34. A converting apparatus, comprising:
2 a processor; and
3 a memory unit communicatively connected to the processor and

4 including:

8-



property is based upon capabilities of a destination
decoder. 36. The converting apparatus of claim 34,
Wab@ses4324 he converting apparatus conprises oneCDiB2808/050023
mul ti poi nt conference unit, a Real-Tine Transport
Protocol translator, a Real-Tinme Transport Protocol
m xer, and a nedi a-aware network el enent. 37. The
5 converting appar @6M§ut‘8f ccfde%lmdgﬁ‘tl %!'ﬁe['sf‘ccldlﬁfg %ro;?erty
converting apparatusS conprises a eam ng server. "38
6 Thkaregdewang hdgsilapiplalnaiodsd m‘edialsaie&m34 furt her

conpri sing a decoder d therein, e decoder
7 bei g chpabhe. of CHRRHAT MG e RGO By

s 3PhardAEriAROMRIdekind ARPRMAdESstRlant! @i m 34, wherein the
first coding property and the identification of the

9 transcodi ng pr oceewputsr eidgrial wdngwprokidad mealmgom‘reﬁmdalg to
strea convertin

10 Wﬁléer %Pgl p uﬁaht¥ OF layeré Sha I%calzﬁ)l SBRGE 9& BI\?S refui%lcto emtligy 4 transcoding

Irs proper

11 gﬁﬁbé,sffbﬁaiellﬁfdr&ﬁngﬁ%tfdh@élﬁi@@ﬁieﬁgl sm[re@@@ss i s signal ed
wthin a file containing the input nedia stream 41.

12 The converting appapueucodsios pfdﬁﬁﬁeﬁ coding peiparty gemplies with
13 f ltl{esstec&gfjéo'agl r ocgeg‘{g; Xorf%gtn{r%l}ﬁ ﬁ@f‘ﬂl’eala%ﬂgé&% Q{co}c{]ﬁce with the

t ranscodi ng I'S SiIgma la a transpor
14 plidehafied tradkZodinP erovosyy emd i ng apparatus of cIa|n134
wherein the first codi ng property

5 jdentification of°TRAECES sf%%ntwg%g g@é&%ﬂ@@%ﬁ&ﬁa Egam.
via a control protocol. 43. The converting apparatus

1 of clairg 34 ThWhekRkthd Jbgpalfa'u[s$f cPa@tﬁ'SﬂQwﬁér@ﬁ%E ¥econd coding
conprises at |least one of a coding format; a profile

2 oprapesy anhaedinpn dapelilitiof of destimdmndieceded at | east one
hypot heti cal reference decoder or video buffer

verifi pa tyi,N
" claim 35 m@%&%ve%n& éé)pllnl%fs 0(%%1/&%1}1 34 %hggﬁlatlhg %ggve%mg
2 SHPRr&0Eodrapries bad Gﬁzmilﬁlltlpoﬁft Qbﬂi&fdn@@ unit, a Real-Time Transport
3 Protocol translator, a Real-Time Transport Protocol mixer, and a media-aware

4  network element.

1 37. The converting apparatus of claim 34, wherein the converting

2 apparatus comprises a streaming server.

1 38.  The converting apparatus of claim 34, further comprising a decoder
2 integrated therein, the decoder being capable of decoding the transcoded media

3 stream.

1 39. The converting apparatus of claim 34, wherein the first coding
2 property and the identification of the transcoding process is signaled within the input

3 media stream.

1 40.  The converting apparatus of claim 34, wherein the first coding
2 property and the identification of the transcoding process is signaled within a file

3 containing the input media stream.

9.



45. A data structure, associated with a nedia stream
and enbodied in a conputer-readabl e nmedi um conpri sing
W@eooBese4 one syntax el ement associ ated w t h aPCT/IB2008/050023
transcodi ng process and a codi ng property
characterizing a transcoded nedia streamresulting
when the transcodi ng process is applied to the one of
a plurality of layers of a scal abl e encoded bitstream
1 46. Thq)dat gh8 boMehtCapPhrablsai M An 34MRBERITthE Bst €O pI
property conprises a coding format. 47. The data
2 sprapettyred dic idé¢rdiliendd®) ofthe frenssodihg peasdbsig signoleé viaya transport
conprises a profile of a standard. 48. The data
s?gﬁ%¥§Te of claim 45, wherein the coding property
conprises a |level of a standard. 49. The data
1 structuype ofThekanvertddy apphengiof cldi@ 3a0aha@intthe Hiest ieyding
conprises at |east one hﬁpothetipal ref erence decoder
2 oprapehEang theridentifispiion ofthe Hanscadiag poressas mgnpsd visra control
3 ﬁégﬁ&&g.a medi a stream conprising: analyzing the
la streamto identify a coding property
characterizing a transcoded nmedi a stream according to
1 a desi #dd t Tanscoditng gppecessyf chnd 349t wheneq thh¢irg edding

roperty in.a file format contai ner in cordance W th
> DPRIELY FomRittsah leEr e 1 hoRoms 1ot FaRian fornargh fevel of a
3 OQtandaHi ! HRIrat LRSI HyPOthShi QM kdFekeRRL ddB8Mrich vRfco BhiffbNRerificr
desi red transcodi ng process. 52. A nethod of creating

4 apbiamstaream wi th transcodi ng i nformati on cont ai ned
therein, conprising: analyzing a first bitstrean

i denti fyi ng ir-g;tr cogdi r,0c .for the. .

ot i oPrRaRSRhRE: B IR ERR A B shBBngs

2t parsdeddh agupilomessl cnantktcnitat imdorAgitiansi gnal i ng of the

coding property within the first bitstream thereby
eneratin econd bitstrea

g 45. g % (?ata structure, assoc?atga with a media stream and embodied in a

2 computer-readable medium, comprising

3 at least one syntax element associated with a transcoding process and a

4  coding property characterizing a transcoded media stream resulting when the

5  transcoding process is applied to the one of a plurality of layers of a scalable encoded

6  bitstream.

1 46.  The data structure of claim 45, wherein the coding property comprises

2 acoding format.

1 47.  The data structure of claim 45, wherein the coding property comprises

2 aprofile of a standard.

1 48.  The data structure of claim 45, wherein the coding property comprises

2 alevel of a standard.

1 49.  The data structure of claim 45, wherein the coding property comprises

2 atleast one hypothetical reference decoder or video buffer verifier parameter.
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53. The nethod of claim53, wherein the generated
second bitstream further includes an identifier of the
waele®sogd24 r anscodi ng process. 54. A net hod f orPCT/IB2008/050023
provi di ng an encoded nedia streamw th transcodi ng
i nformati on, conprising: encoding a video sequence
into a nedia stream identifying a transcodi ng process
that, when applied to the nedia stream after encodi ng,
1 resultgoin a gedbl fsthfiAds aRASLHTRAI fordpigam and
signaling a coding property characterizing the
2 transcoded npedyzingthcanedia Eannte idersdnnsgdiappeorattysharacterizing
conpri si,ng: a. processor ;. and nenory unit )
s Camuisoass mdiey TEuR A inl e Brared isbuedie nypgess: and
4 including: GoARYHES codfberbsirtyeil Gatlt Remat bRdhideSih ae@lance
conputer code for identifying a transcodi ng process
5 t Wath, a flsdernza ppaceferationt he medi a stream after encodi ng,
results in a desired transcoded nedia stream and
conput co [ - - - R
1 char acfg g'r 4 ﬁﬁahﬁ%@tﬁﬁé@% églrﬁn%gl&d;ﬂ%ﬁ%%ﬁ%%@ }&entlﬁer of the
2 metdiad tfanscodompaotdssig an i nput nmedia streaminto a
desired output nedia stream conprising: identifying a

first din r r characterizing a desi.red :
! transcdted ReBPUOSEF BARIIE LEFRICEO G GULEOURE TERETHign
> PLOREMLY tHehah aoh®iishigng the desired output nedia
stream identifying a transcodi ng process for use in

3 creating thenalyzingedidsditeteeting stream and if the first

4 (F:) (r) g Ip 2 ?t 5 ,r op ?({etrlﬁfycl:r(l)gny Idics%rsed %a}lg]cotdgleg p%oecce(s)sn Por %Qedﬁrggbitstream and a
5  coding property of the desired transcoding process; and

6 including a signaling of the coding property within the first bitstream,

7 thereby generating a second bitstream.

1 53.  The method of claim 53, wherein the generated second bitstream

2 further includes an identifier of the desired transcoding process.

1 54, A method for providing an encoded media stream with transcoding
2 information, comprising:

3 encoding a video sequence into a media stream;

4 identifying a transcoding process that, when applied to the media

5  stream after encoding, results in a desired transcoded media stream; and

6 signaling a coding property characterizing the transcoded media
7 stream.

1 55.  An encoding apparatus, comprising:

2 a processor; and

3 a memory unit communicatively connected to the processor and

4 including:

5 computer code for encoding a media stream;
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converting the input nmedia streamin accordance with
the identified transcodi ng process; and outputting the

wWo e@nosaaed nedia stream 57. A converting appeCEIR2E08/050023

10

1"

12

13

conprising: a processor; and a nmenory unit
comuni catively connected to the processor and
i ncl udi ng: conputer code for identifying a first

coding property %Qﬁ{a@t@ﬁ &Jd %Pﬁeﬁlﬂﬁ%a{ pehstS RS @%@@s@ that, when

medi a stream conputer co e for Tying a second
copilivg tptiwpecdiy stedvan aft¢renceding redudts des desedd tabwotled media
nedla strean1 conputer code for identifying a

png process for use in creating the transcoded

mad' a stream coghup@ier 6ol Qfnalink atdd@inkipr&ert§bBterizing
property conplles w th the second codi ng property,

c drvieanséadlgd mndis shsam. medi a stream i n accordance wth
the identified transcodi ng process; andconputer code

for outputt IAnI%e Hg & c%ﬂ%:i‘ﬂg? glé ﬂﬁ)%'telglﬁéﬁfsﬁ@éﬁl img: dAﬁred output

encodi ng appar at'us, or ‘enco
Vh&ﬁ@w&&%ﬁﬁﬁ@ﬁpmmﬁg a scalable encoded bltstream
conprising a pluyrality of |ayers; and neans

provi di ng aldsnghang fﬁ&rSé 60418 Bm’aﬂﬁ@h%réctamflagféfie%lfedttwescoded

h#h%hmky nof layers, the signaling including
rmat1 oh identifying a transcodi ng process that,

V\,hen appl i eddenofytifea barged cadihgpropocp dluargqtemzasgjthesiemmdaoutput
desited transcoded nmedia stream and a codi ng property
c SRSz i ng the transcoded nedia stream 59. An

encodi ng appphatiss a &%@%Baﬁg ?roegﬁef%f‘ﬁsef if rcre%ﬂﬁ% Hghrnlcoded
medi a stream neans for id ifying a transcodi ng

pn@@@gwewmamuimhen applled to the nedia strean1after

g tn ? gglmng,amrjefs tHe %rst codlgg 890%'61[‘[3? gortn{)ﬁenssvgﬁg ﬁle second codlng property,

converting the input media stream in accordance with the identified transcoding
process; and

outputting the transcoded media stream.

57. A converting apparatus, comprising:
a processor; and
a memory unit communicatively connected to the processor and
including:
computer code for identifying a first coding property
characterizing a desired transcoded media stream;
computer code for identifying a second coding property
characterizing the desired output media stream;
computer code for identifying a transcoding process for use in
creating the transcoded media stream;
computer code for, if the first coding property complies with
the second coding property, converting the input media stream in accordance with the

identified transcoding process; and
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means for signaling a coding property characterizing
the transcoded nedia stream 60. A converting

wappansgas, conprising: neans for identifying BCT/IB2908/050023

14

1

2

3

4

5

6

7

1

2

3

4

5

10
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codi ng property characterizing a desired transcoded
medi a stream neans for identifying a second codi ng
property characterizing the desired output nedia

stream neans fOQOM@ﬁggagkg?}gﬁ???§Q§%“FR@““bd3Fd§s“emn

corresponding to on ura ayers

scal abl e encoded bitstreamto identify a transcodi ng
proces$8f or Amsmcpding ppizeratng congrisingnscoded nedi a
stream neans the first coding pro

conpiTes v DFepnr shoshtE b UdrD e tsarelt S Bhlmerdsg bistream

t B8mpARHE 2 PRFL IRy DF LA, bt accor dance with the
identified transcoding process; and neans for
out put ti ng fivens foapsvading a yeapbnsearespandgig tog layer of the

c ELi PAL . C ri si.ng. - - -
SO oF BB Nt TR A RN Bl Bing o rapgeagine
desdcegcdhitl ansc asitidd i@ ticdayr bftanandB@Rg, rtaltsiigledtdifedi th@scoded
a second codi ng property characterizing the desired

oG9t stivari aad grcod mgprorsaychppeterigwgths fasgoded media stream.
transcodi ng process for use in creating the transcoded

medi a %§ye§?h1£ﬁ§&ﬁ%%@%gmh£ bH%ﬂEPgSt codi ng property

conplies with the s coding prdperty, converting
the i nput mediass & ceadingy sedesteroe Wi th t he

identified transcodin rocess; and neans,for )
out put t1 ng FHAN 13 IOBAHBRE fifanseoding oEfess that, when applicd to the
media stream after encoding, results in a desired transcoded media stream; and
means for signaling a coding property characterizing the transcoded

media stream.

60. A converting apparatus, comprising:

means for identifying a first coding property characterizing a desired
transcoded media stream;

means for identifying a second coding property characterizing the
desired output media stream;

means for using provided signaling corresponding to one of a plurality
of layers of a scalable encoded bitstream to identify a transcoding process for use in
creating the transcoded media stream;

means for, if the first coding property complies with the second coding
property, converting the input media stream in accordance with the identified
transcoding process; and

means for outputting the transcoded media stream.

61. A converting apparatus, comprising:
means for identifying a first coding property characterizing a desired

transcoded media stream;
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means for identifying a second coding property characterizing the
desired output media stream;

means for identifying a transcoding process for use in creating the
transcoded media stream;

means for, if the first coding property complies with the second coding
property, converting the input media stream in accordance with the identified
transcoding process; and

means for outputting the transcoded media stream.
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