SYSTEM AND METHOD FOR PROVIDING AND USING PRE
ETERMINED SIGNALING OF INTEROPERABILITY POINTS FoR
TRANSCODED MEDIA STREAMS FIELD OF THE INVENTION [0001]

pEgsgm.nvention relates generally to the transcoding of data from
‘iﬂr?g [forma'?%é another. More particularly, the present inventioﬁ‘?]é/ﬁa CLA (s R
the identification of a target transcoding format and the indication of the
corresponding interoperability point of the target transcoded bitstream so
as to permit a converting device to determine whether the desired
transcod; result media stream. BACKGROUND OF

235 i &h iR B Yo Providerddadidgionnd
or contgx- ' i | ited. ' ipti
T N S R A R PR

herein may include concepts that cou

necessarily oREY IHAthAERH &R MY OTIYICDNSENED ArPISHethIS
Therefore, unless otherwise indicated herein, what is described in this
section is not prior art to the description and claims in this application and
is not admitted, to be prior grthyHnRgtusion i {his,sestion. [0003]
Multimedia applications include local playback, streaming or on-demand,
COnyers tional a},ggﬂti')tr%%QCasgimyﬁlitigqas} seryices. Interoperahility (IOP)

among these SBIVices 1S impPErantfor The Fas Y S asnt a8 ¢ 1ane Seaene
makkerforpratidreof dachpatittineediatapplisatidnyde achieve Righd @Rutification
diff ds, ified..[00041 Typical audio and videa coding .
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fedtOTECEiih & irimmrs odetbisits ansist oftimitanto drercading pavameters
thaldimpase @sel QlronsianimInAReQder 1SS QUGS CONRMPHOn, The . .
profile and level can be used to signal properties of a media stream, as

well as to signal the c it ? mg ' er, Each pair of profile and

level forms an "interosgf%%%é%% nt. g%%fﬂ%\{% ' combination of

a profile and a level, a decoder can declare, without acmally attempting

the Wb ding prociads ipstser ivigieajtinid stidevoding wetretimiilE theention

decoderienat sapableief.deseding the Sineamy Lmay Gams SOEQ%FQE&%?%BM
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to 1grash, 0 eéate slower than real-time, and/or discard data due to buffer

overows fo0H6] T SO ABTSHIEY TrRRSK Bt it ReTiopavipplicapmsived or
ingludesaniingetihers) medircootinghdstorage-and wansmissionhMedia
typesinctude, speech. audio, image, video, graphics, time text, etc. .
G i ) G i s
videpigueiscribriitherehy asias exaniplesef@067] Different standards have
beggenecifigd:foxHiff Ale ' | oding standards include
thegT%?T H.261, 1SO/ cn)t éﬁﬁ%%%?%ﬂ%gﬁ%ﬁ\ﬁl ﬁ%‘ﬁ%z‘ Sr &S demand,
MPEG AR 21 U114 159881 S S IR P BGa Mistdlart I Uddiong these
H 264ialsoknonmas S/ IEE MRE G4 Advanaed Videq Goding(AYEL ¢ cach

or i-ﬂ‘l tslhog,‘ H.2%4/AVC),. In ad_dition_, there arc currently efforts underway
to'develop hARPIAES oty Utaidurid ABnd deran  staneriFy tisdercified.

dd Vel méivpisathesioalablddidecdooding (SMC) standatchwhich wilkis. 4

b the scalable extension.to the H.264/AVC standard, Another such
T L RS, R RS codru) (RAS) oF omts o
stERdRd rapicWiltb st menasother etensiemtoithé:Eli26AMG:

st - 0fithe SV idard, the Joint Draft 8.0, is ..
T s SRR RS g e
mETY. M ARYZA G SErh e OB bOts (v aRiledatoder. Each pair of profile and
ftps.dutehfa\arahimpsialzR08,:49 »Hangzhou/JVT-U201.zip). The latest
joint draft of the MVC standard is available in JVT-U209, "Joint Draft 1.0

on Multiview Video Coding", 21st JVT meeting, HangZhou, China, Oct.
2006 (available from http://ftp3.itu.ch/av-archdvt-sitc/2006 |

O_Hangzhou/J VT-U209.zip ). The latest draft of video model of the IVIVC
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-archkivt-site/2006
10 _Hangzhou/JVTU207.zip). The content of all of these documents are
wnserposaied herein by reference in their entireties. [0008] S%@d%%m%%ﬂm
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
preMioes) laFersiph theclayenbiriaschybrihe ayaliteofitheidecrded, media.
str%qg Jrogressively imp IEQYFS 1s enhancement la ers.are added to the
base layer. An enhhancBment layar SHRARLES the TERH oA FeL85tSr grading &
thesfreame Fatey, thedpatialtesolifion] drcsimplyithergualjty of thevidee: decoder
COMRALIERIFIG S0V NAER e Ol PATLINGIA0l FASh BYehOARIEl
with all of its dependent layers, is one representation of the Video sigralat ™
a cH4fh spa6BPiaBRitiB . et por Feruiistienn Bedi oalityilévetmong others,
ThQf&ﬂhr@@db%I@féﬁdé@@@%l&%ﬁ%ﬁﬁpr]@l%ﬁﬂ{@%,"iﬁ%lﬁﬁggpgggﬁl Q&ﬁ}lr(]} image,
e

describe a scalable layer together with all of itS dependent layers. Tt
poriST o At ST a BB EREr&5m COrrEEB SRt Tora S araktapayrein is
reprgdentationtan deextacied-and decaded oproduge a rgpresentation

of ¢ iginal signal at certain fidelity. [0009] An encoded bitstream
e A5 GRRGIBNS) &y S Erg Y aher 6o
a.mﬁmtagﬂe@mé,nomddo@m*s“ﬁrwm._bgﬂpﬁ@mmmcweﬂ@fﬂ&mmm
LNy DAL LSRN, O WAL Streary s SImpY 3 concatenation of
prised of a NAL unit hédder an

a number of NAL units. A NAL unit is com

a Niatothhtisdinesa. eTIRONBRE MREfehdereomaiisicariodg otiéritemsin short,
thetdAl, umittyng iadicating whetherthedYAk it Gantains 2 9489 $168 o
a coded slice data partition, a sequence or picture pararieter set, .ncfso

on’ Iég\?i@%aﬁ%ir%%%}@? (ABEYE SRS ECETERI Irbeesalpgc video coding
funistichality of thesiedeci reechanisns susi agHansorh uaRtizatien,
mq;gagi i mger}%atedc?get(ji%etio , Ioo_gilte , inter-layer prediction, A coded
picture of a base or eAhARC %eﬁqﬁs 'T‘V&{)%?Féﬁfgtd? Breoinery digey codmg
Th@/IN@L‘%@ndalp?s wtatels edchestice geneeatedshyitheoited codiny @yahdard.
(v ipta.onearmore WAL WAl J093Q1 Coredvideo bilstreamamayy,

include extra information to enhance the use o 'video for a. w
varies) geiigo8ed. For éxarnpecslipplenéntaicenharitemntinfdrmation. 2006

(S@oaa@gwe@;yaammvt@mmﬁzg%@m,l%sﬁgr%gdm'*ﬁ%&\éﬁﬁ. The
SIO

provide such afunctionali]t . The H.264/AVC standard and its extersions
inclre e Sraih ekt Mibpigmeatdierraickme Al ihfortatdnmsBt 1.0 o
sigualingethroligh Skdimessages S massagns Ak, RotiReauiredday, thea;iabie

decoding pracess to generate correct sample values iq output pictures.

R ey 2 HeprFOF GEHG R BOee & Gorehobr haCiHENGe i The ltes
dispiayoHi2641AME! obritains thewsyintdxsahd-sambnticsfarthe spagified
SELMRISASEIDWDLPIAGESS farhandling the messages in the recipient
is_defined. Cor?seqluent{y, encad“é?t;’ 5%#%%[)%%%%&%%% e CRmE et
1-4096 47 maiiebdedirrari whEn tieycbieatecBRitmiewaates, taht debod GTET -
C%@Qmﬂiﬁg t@H@@)ﬁ@@@faﬁ\]’fgﬁﬁ@g@5@1@15@1@95(@&%&[%%}808@&%%8P%Efl,fmence
messages for output order conformance. One or the reasons to include
th@f%fa%?%?&eéemantics of SET messages in li.264/AVC is to allow

SYIS6%) secifivatiangisuchms BERB-roylinadiasoasiicationsand, DYB .
Sﬁg%@i%gti{%&% o ilqéer%eﬁ the Slép%leme tal information identically and
herice Mteroperate. It & tshaad tHEC S VST SpbRetiantiere sncheturg deo
theusest garticulanSE Tamessages hothein @ndatingeihd anddtislecadingin
end, and the process for handling SET messages in the recipient may be
specified for the application in a system specification.
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[00111 Available media filo format standards include ISO file format

(ISO/IEC 14496-14 MPEG-4 file format (ISO/IEC 14496-14), AVC file

foimat (ISO/TEC 14496-15) and 3GPP file format (3GPP TS 26.244). The

WM GHlila format, the file format standard for storage of SVC video, is

currently under development, as an extension to the AVC fileHoBAYOpE0023

latest SVC file folinat draft is available in MPEG document N8663. [0012i

3GPP IS 26.140 specifies the media types, formats and codecs for the

multimadia messagingsenvioes (MM Within 1ha 3GRE system, 3GPR TS

26.%§érligeciﬁes tzae lgrthQOIs and codecs for theipaclczcét-ééwi{e"chlgestl:iv"E THproves
Sing SEVCeEYPE ST thdispplaykien: THE B goIRG BGRRITS s

streaming service
26.346spesifiesdieprotocolsandwodecs for sutimediaition. or simply the
int

bro timulticast services (MBMS) with e 3GPP system. [0013])
e e P Sy DM o he Bl laver
pargrstersid teobitstiepmméBimhibifferingemedelaare sefREraddo @smal at o
Hypethstical Refergngs.D LHRD).or Video Buffer Verifier (VBV ). A
standard ggzlmpliant bitgtregﬁnﬂir%ﬁﬁég%%ﬁ% \?V?%%%%ﬁ%ﬁhét %6%1% Kprm
set GFHUHErRIG TaFAREtHEsPECHfed nrtie tootrespianding StaridercoSetebr with
buiéeing:parpematars.ias2 bislieam may be exalicil, of MBI, 1o .
uffe

sigg{%ergiﬁ:'lfmgl_ic.itly signaled" means that the default ring parameter

vallids 8 cSIaimgTs tHE PIItid ahe Fevetiapply: daedeRD/MBA ar asnetensation

areopfimarilyrnasetie) impesecansikgints on the bit rate variations of

complignt bitstreams, . [0014.1 United Stafes Ap lication Publ cation No.
N Py R S0 AH oo iS5y rSTEHCE efein iV C

its ErtiMeKS desiiibes W proessfomther signalingohmultipeaperati®ncode: to

points: farscalable media, streams, Accgrding to the process described in .

this publication, an operatiorgl%gaﬁ?{ s%%%%s %%?/%ﬁ%rglelf SFRRGHiteS qRcAg nation

anB'd BRBRBY pHramtsters: ek bekssovimedoditt aNy Ualididubset ofi o NAL

layiers pfihedscalablesmediarsteann, Rofil -M&% Isyel informatiqn, among

others, for sc I?ﬁ(lfe layers is included in the scalability information
U ARA AP HRBAE e IGIR SEBT (SP s e BN SHD pertiion, &
spesification (IME-i20dmarailable T amftpG i IRV IVGSI8/2006 ) uine
0 '%fﬁé%@%bﬁ%’%}{éa%{%{‘?%gﬂ t.gnrq.y)e gontents of which are incorporate

herein By reference in its entiretys, ’[%?)‘i(ﬁeﬁo?“ﬁ?%fﬁﬁlé“ﬁhﬁé’%ﬁ%ﬁbh
scalaplgdager noygethemithsthellpyeiiston Whiehithe, scalakietayelicion. A

d i LX1I ( bset of the scalaple bitstream.,.
e aio At A K haeta b Esifadte Sulfableine

lay &t 5 RBRBSYE R EhAtirarenont isblat hart ofthen dodedymetialstieanane or
regwiting Amogh the transcoding process is n.ot a subset of the original
cg@g%m?ﬁja stream input to the transcodmg process. Extraction of a
scalable MEdRE SHERRIS TP aksifiaeluss s Eddinias theremuitidy use of

stteamidrorintheitncation Preeess ISR subsekofthe SHginaL e, .,
100461, Tllg)g {gﬂgvﬁg&;‘i]s a discussion of a number of representative

transcoding USe A ISR SRR R SR X AR SRNBTK BIEREHBYC,
(MANES)isha dnwsurentiay tHerdéipiant of thamediancontentsisncanahlgs e
ofd | _ ion. of the.media con . MANEs include
e e S e guen o

RES TR PraisptrPreisasl (RIM P& nshatdrsp BT Ppmiarspmattinmediarect
messagingdeeniessIMMSER, Prsido-alk a%%g%{lg AL él?h%?? servers,

Internet Protocol QP) encapsuiators in digital vid roadcas |H8) andngld
(VB E S8 AR Pakiviolf BBXES thaeTormard by ast transmissfonte
logaityftol iTme wiloss nelweikssico eXample: A0 AL 10 GHAANIEE -\
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 wa.y of convening 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
transcodcd WO 2008/084424PCT/1B2008/050023 more slowly than
real-time, e.g. as a background operation. The transcoded stream can

then be decoded and played in real-time. [0017] The coding format for a
meaedia ctream (ecndina format A a A a ceaalabhle hitetream) fcan he



[0018] A straightforward, yet also highly computationally intensive
transcoding method involves fully decoding the bitstream and then
re-encode the decoded sequence. There are also many transcoding
wechnelegies that operate in the transform domain instead of ipthe Ri%el<un3
domain as the most straightforward method. Video transcoding
technologies are discussed in detail in A. Veto, C. Christopoulos, and H.

Sun, "Video Transcoding Architectures and Techniques: An Overview,"
|EEEfBighdldRrogessing-Madazine, nvghiQ, td o RoPRhd 8-284 Mearchi 20034
the gontants of whigh are incorporated herein by reference in its entjrety,
[00161 iﬁ%dcliﬁ%ﬁ to mn%?sesg%rgg%riﬁg(rfg%ff’ar?&%%%n%%%ﬁ AR5 i%sﬁ,ﬁs“fsﬁw\éﬁ standard
lighmeRgheauscoding of SUO o MYC fbitstrearnsi¢o ddi@6AMME. One of the
bilsURgMmIds AR JuRloMe Achinat SYer ANIM NG IO ARHAYE

extensions, and many of the coding tools, are similar."One example of the
ligHtlvaight Farnscadingiena SvicbitsiFaam: npdderris festdoions ko 8
H.2pddivGibitsienmpas beanshanmin. i¥THI0h3 available fremence
ﬂpB.%tu.ch|av-alichjvt-sil{%/goo6_110_14ang_zhou/IVT-11043_.2|p”, the .
CoMEALE BF RNt APETKEO b8 ratsF RSP arsretce arhstraas g rarticular
ref8Eeciter s thetfirst dghtiveighid E@ﬂ&ﬁ@!&@@ﬂ}@&@%ﬂ@%@ﬂ%ﬁ@%& handiing
ex oflightweight transcoding is described as follows. The base layer

o B e B A C Ao R Whreer
enFiziEeRiestt-layers are also feed to the H.264/AVC decoders. This is

achigved by, ysing a&mawﬁﬁvm%ﬁea&{%@ﬂg%l%ge J;é%z %&xq?gﬁﬁ&

are reserved in the H.264/A VC standard an refore are ignore
H.26478VE) d¥EEGErsTTsr o dFHAREE Mt dalr 436, fEvDrstre 450/ 6aR
somevmes)coatapmare than.oneindependently epded-tayer e, a layes.
tha%l IS ntot mtcglr-%a%/er pFQdJCt d from any other layer. However, only one of
c2ETAYEPETAR 'L LOE8T U H I8WAY e EsMyatsle Hase saperinastier
to maintain therbackwated empatibitityefthe SYE standard miththgable in
H. chcsata\%%g&nd decoders. The latest SVC design permits an
independent S JIaye)r”}to be converted to a 1-1.264/AVC bitstream with
madBigatiotisid The2N M0 unicheadbe orli Thembdifications corpiisehe
removing eV NAL L ReaAa GNSIN igs andchapaing g 5,

value of the syntax element nal unit type as ) e original
nafPerifictypeRiaiaets wyliendecs donHmmiciscthwtigea! torkahihe origmmal PSS)

na@mﬁim@wlg@sﬂa@qwﬁ%g&mw%@i%@h_a@g@%{_i@c?ﬁemﬁ g}%&@@&g%ﬂd
referclied to as tf}%‘ %E%ond lightweight transcoding method. 100211 For

ry m . -
RO e AED B RO RS S ST CUE WS o i e PG systerm.
Eggig@éqa@mmﬁamm?t%%ﬁiﬁ*(ﬁﬂfﬂ) QMWHE&:Q%@?H&}%@& éﬂisé)uffering
5Ss)).thatare not referred to by the target layer and the required tower
B R S e e G o Kot
thiehrsreddiredde DyRPY tardeicaferliant ¢héae(Uined |ewenkayersompisint

be,changed, aGerdigly- & on example. iheiprofile and levelinformation
(i.e. the be%ﬁ%%ﬁ%mgdwﬁﬁg% in the lgﬁgaar%ust!%éi %qé)%eé%&néo%afﬁlﬂ%s
coWESHERdiryirfoTrseisnsr tedrbhstouicblbivsive anmamth the SPS1 8 En
exieRsion:(sedparameteliistles¥edexiBnHoR sl RIESe N MUSLPS ¢ defauit

remqved. In addition, if there are SET messa eslt at are contained In
SCAIABIE R ESHHG SE T estsgsdng théomeiat SVCbRstRRAn Torth& D/ VBY
Lammm,mqsms, SRl nr;;ema@a@dswasmemp@ﬁamiaithl-@télra&ﬁsgmg%f

[ in.their ariginal forms, i.e., not contained in scalable nesting SEI
m%%s%eg%@]sm ' {c%?rt e first lightweight transcoding, modifications to the NAT,
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 F1.264/AVC d&coders, 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 inter-view predicted from any other view, in a single IVIVC stream.
These independent views could be converted to an H.264/AVC stream

with modifications to the NA_L unit header only. It is noted that the
iNnAdenendent M\/C viewe mav alen he comnliant with <\/C nthar than




100231 Currently, it cannot be determined whether a media stream is
encoded in such a manner that, when it is transcoded by a certain
transcociing process, the resulting bitstream complies with a certain
ntesanaabiity point. Currently, the only system for detemunln the
interoperability point for a transcoded stream has been to runtthEB2068/056023
transcoded stream through a stream verifier, such as HIRLD/MBV,

returning the interoperability point of the stream. This is computationally

costiyand requiresdhe presenseobaveifiss R%W!ﬁ)%“‘%h@”@aﬁfé%(ﬂa ‘12,

For Jightwejght transcoding methods and some other low-complexity
49

transCoding THEIROHECE . (b trattStaL it Iﬂb‘rﬁféiﬁ)‘n@@ﬁ@‘d@‘?thémccsg for the
COmlﬁ@dm%@ﬂiﬂﬁltfﬁﬂmfdﬁsfﬁmmﬁmsbﬁdme%@W&FJ&]@E‘ the vefieT e

Fur. 0 en.a reci nt has requested for a stream conforming to a
certa ﬁ%{eﬁ%ﬁﬁﬁa |tyhﬁ~('){3 RSBt 1Y BAT T AT S48 b tRgubset of profile,
trad@‘é‘éd@tﬁ SURAfT Méymmnb’erparﬁorhm«&mﬁanemusiy rféthﬂ,amlﬁma_{»m of
strepmygifieris unping: att fime ;190241 Joint Vide - soals
document VT U644 avallalgll)g%%rﬁng ?mp H‘ﬂdtl{)ﬂ among ()?hf)‘[‘b o1 scalable
3G BATAVEHISEVE Shero0ioBi D Lfamiztino sPVIT 044 Zipaancinent
incarporaladhaesin by aierence dv iis.catiebv) proases.an addition fo

thef calabl t information SET message signaling the average and
maximuin BiFEtES Tesafiing #lim' 4 (Fimezbointy Speribonn Wb@/e@ﬂth‘@se
p|emé$:bfamfmmqtt@mareemh§;¢ftefemlﬁ@ﬁﬁz@leéiﬁﬂ@{ implementation to

%ne W&etha{'@, tq,tergode th tran \jled stream in real-time
[00 here is t ere ore aneed & ”éjﬁ(? A b s on

sighilily the TORdCMprmétondsf the &narmctﬁd@ﬂstﬂmm fBE scalabic
|OVYn@QFnﬁJ@X*B’dHQBﬁﬁRﬂ'ﬂ%@}ﬁ}@fgéfoﬁg‘MMARY 2(? \éarlous

embodiments of the présent disclosure provide a Syatem afd Afethtsa s laver
idettfying SRk davieidicatdaast predétbemided mediatranscsciing: from the

prefzeﬁwﬁﬁgllfﬁdfb& media sreai, ihat iseompliantwit an indicated,
mteroperabrlrg&gnt such as at?goroflle and level specified Fort e me (f

coding TOTHaE T varigis SR dissalidcmsisor eia encoditigsidotage,

tramscodiiag, andtransivigsion:ah aonediasueam.arvhich a transcading
pr%g%%ed q%W%ntrfred and the resulting media stream of the transcoding

Process Is associated with at least one property. The propeity or propzities
ma{hkeludeisérienample ;thsprefite plevehabe: @f&%ﬁﬁﬁf@@ﬁﬂﬁaﬁi @R coding use

R e ma the

as an identification of the transcoding process, may be meaéd A
méﬁr&"ﬁﬂ%ﬂ%@ﬁwnﬁ?fjﬁ Eratashtaiiatecomaining trsomtedia of the media

bitssirawn: MANEM@E!%HHW@“Qrsﬁ@rmrrotlfﬁé%%oLﬁﬁ[t%@&%@d%%%ﬁcocrum%
CO(MEJI oft e medla bitstream. This information may
Js}, Real-Time Transport Protocol (RTP) transtators, R'E P mixers, multimedia

messaging centers (MMSCs), push-to-talk over cellular (PoCy servers, Internet
Protocol (IP) encapsuiators in digital video broadcasting-handheid (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, &
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 mediza stream in reai-time, the input media stream is transcoded



used by a converter to determine whether the desired transcoding would
result in a usable media stream. With the various embodiments of the
present disclosure, a server or a gateway does riot need to analyze the

veodingdeityat, profile, level and HIRD/VI3V parameters of thg esulineseas
stream horn the transcoding process by verifying the resulting stream.

This thereby reduces the computational complexity and avoids the red for
a HI2D/VBYV verifier in the server or the gateway. f 0026a]According to a
firstaspdoty thdreis:provided @ anethad farprovidingoan encodasc-arediarcam

strgmﬂgglﬂér@&%g i%% ip Eor&rg%igndig%%prising: encoding a video

sequence into a scalable’ enco Itstream comprising a plurality of
layei&t ‘andproviding frtire Scalabtéiencodedbitstesam:a signalingealable
CORRSPORGRG0 AIANEE QI RS IR, Ol laYEl S e Sianaling.nsluding o,

infoiniation identifying a transcoding process that, when applied to the
lay ¥ Siter WREGATRY, rests B E5Tren trarrséodeld insomestammsatadue ©
codinggpropeity.chiadacterzing dheniranssededmedisgiRamM w the number of
10926131According tg.a second aspect, there is é)_rovided a computer

¥ |

préGranT produtt e T4 CormSter TARHABIBRE AL ormat A to
perfotimingthe: processessascdefinedtn the firsbaspestddQ326clAscardingy of
to a thi there js provided an encoding apparatus, comprising:
e R R o L R G e «
compiisingtd/pitifalimsotiayefdcand e ansiforfrovidingicethe sealailenumber

engpded: @&%%@mmmélmg&gya;ﬁ%gm%9&9&@08&@8@%@'&%&3 to

b

layers, the signaling including information identifying a transcodi

ordEasd/ thit: WAB R RIS FEE o SHENRGTER SFEEP EHENRNNG’ Teile ifra ehssired

trapisaggedpedisstaan and a.Loding ope iy EhAIACIRNZING henscoding

tl’ai[’ll}%f ch%?%v?ﬁdia”sﬁre%m' [00‘12_117?] \Various gambogimgnts gﬁqrgc_argl[y prgdvide

a MEtRBY "ESBULE HRSGPAMFECIET AR ABbAHRS FIF providiAgean

ensogiedemetiarstreasswithrtyanscosiing vfoanon-camprising: engediagsform

a \ﬁgﬁ%ﬁ SHENCS: iﬁ]{t%g pr&eeg icﬁnsxgz%laz@ ‘tﬁg%%ls é?i%ightfomm‘d method. Video
transcoding technologies are discussed in detail in A, Vetro, C. Christopouios, and H.
Sun, “Video Transcoding Architectures and Technigues: An Overview,” IEEE Signal
Processing Magazine, vol. 20, no. 2, pp. 18-29, March 2003, the contents of which are
mcorporated herein by reference in its entirety.
[0019] In addition to more traditional transcoding technologies, some fightweight
transcoding of SVC or MV bitstreams to H.264/AVC bitstreams 1s possible, due to
the fact that SVC and MVC are H.264/AVC exiensions, and many of the coding tools,
are similar, One example of the Hghtweight transcoding of a SVC bitstream, with
certain restrictions, to a H.264/AVC bitstream has been shown in JVT-U043,
avatlable from fip3.itu.ch/av-arch/jvi-site/2006_10_Hangzhow/IVT-1U043 zip, the
contents of which are incorporated herein by reference. This method is referred 1o as
the first Jlightweight transcoding method.
[6820] Anocther 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

e



a transcoding process that, when applied to the media stream_after_
encoding, r-sults in a desired nanseoded media stream; and S|gngllng a
coding property characterizing the transcoded media stream. Various
whbadiments also generally provide a method, computer program grodu%t023
and apparatus for converting an input media stream into a désiret’ ?ﬂ%
media stream; comprising identifying a first coding property characterizing

a desired. n-anscoded media sucam; identifying a sec_or_ld co property_
charsstesizingithecslesitagutput edia steam; identifing a-.tanpscoding
proges: Jgr\;tsenig d?a?‘tflfgq t‘h_e trgnsgoged media st6ream; if the flrsE co |\r}%
propérty conipliasivith e KaRSHE E6dG Brdpetty 'éé?ﬂvgrﬁﬁ@%ﬁﬁlﬁ |
mediastreamifaccdrdartceviththe Mﬁ@ﬂﬁ%ﬂiﬁﬁ@ﬁ&ﬁ@@ﬂﬂ%ﬁfﬁﬁ%&%@d

u | . ed media stream. 100281 Various erribodimems
orod o IR St Brohi o bAMA L S Estg appethe
for ipraviditnyvarcemedetembdicsstroam awiti¢-anisdoding! Jefosnatiens parivle
th%@mﬁ@%im%gzstoarﬂdg@zgps%%@g%ﬁde&ﬁﬁfﬁfgi@too% f?,r%gé%‘%tandard with

ncoded bitsia-.-am comprising a plurality of lay-rs Signali -
ioﬂées%c?ﬁé‘(ﬁg‘*ﬁ% Hapiief ardrisTItvetitg bt lalsrS 16 aissiprovideit Fhe

sighakperiheludes infermatio B%hq@!?{éf&' 'ﬂ@y%}[ @It@'aﬁ&%%gtﬁﬁ%%%%{ggﬁ&%% ?acrllcions

lied to the layer after encoding, results in a desired trans c
S By 5r3BEiny CRASEIERLE e S oteer edh SsatviL
[0028a)Actordirg toralfaastindspect; there @amvfi@evds@nm%@%e‘&r

) : edia;stream into a desired output media stream:

oD IE eRHNECS 1ot SOAG o1 Bel chara A A G fciocn i i
traﬁ’s’%’c&’ééd@rﬁeéfé@ﬁé&mﬁid@hﬁffyfin@@@ww@chmgamnpﬁﬁtyir is changed to
charackerizing she desited auiPikmedia SHEAY g provided signaling
corresponding to one of a plurality of layers o afLscaa e encode
bit&??&gh raﬁlgtéﬁ’fﬂ-@féh?éﬁ%éamgvm@éé%%@qﬁmim@tﬁmn@anammem sets

transeodednediasieamsdbessianalingheing provided in thessalaple .. o
enlp(%gne,gdk&i)t tretgm; ig tpe fir\rrs‘t co_ding property Q_o_rr‘]plle!s vylth‘the secon o
coding prop%?’ty,”cc?ﬁveerﬁ% t‘F‘lbdHﬁd?‘r‘iﬁé”af’al%‘ff@aﬂﬁﬁﬁ“éjéédrﬂ%ﬂfé@wmlﬂqedcd
idehtifiechtrainsentiingyhinotss rndiautputtingtadranscoded mediang the
St@%agﬁ'ed lewer layers must be changed accordingly. For exampie, the profile and
tevel information (i.e. the beginning third bytes in the SPS) must be changed to
contain the corresponding information of the transcoded bitstream, and the SPS SV
extension (Seq_parameter_set_sve extensjon()), if present. must be removed. In
addition, if there are SEI messages that are contained in scalable nesting SEI
messages i the original SVC bitstream for the target layer, those SEI messages must
then appear in the transcoded bitstream in their original forms, 1.¢., not contained in
scalable nesting SEI messages. For the first Ii ghtweight transcoding, modifications to
the NAL unit header (the same as for the second lightweight transcoding method) and
the siice header are also required.
0022} Like in the case of SV, the base view of any MVC stream 1s compatible
with the H.264/AVC standard and can be decoded with FL264/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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[0028b]According to a fifth aspect, there is provided a computer program
roduct, embodied in a computer-readable medium, comprising computer
WRSA& EHtrforming the processes as defined in the fourth aBp&EB2608/050023

10028c1According to a sixth aspect, there is provided an apparatus,

comprising: means for identifying a first coding property characterizing a

desgred transc de% Eedia stretgm;' means for identifying a second coding
in. k

property ChBractarLng e H8LIFed Sl mddis MreantiBandFet
identifyindpal tramscoalinhbprocess:fartuse . 264G the dranssosedimedians o
S sing. provided signaling, corresponding to on lurality of 1
O S S BRSO BED S oo v
scafablemnesded bitstreathmmibai 40¥ Converting the input media stream

ingeegrdange.with thedeptfied tanscedingprogessy if e first coding,; ;,
property complie$ with the second coding property; and means for
oMM THE fhstbded moarratiedhy 400201 Vasousanbodimeahts
alsquprayisiesten s Msiheds GCAmRUSt RIadramRIadUEr ANd CONYEIING 1 only

apparatus for cony...fling an input media sileam into a desired output
ML STHETRINRE e JBESHREESAIHY PREp vt e ansrise AEfig dias been to
desingd transcosedmedinstieamsareiehatiind. Rrevidett SIgNANGeruming the

correspon iH tooor%% ]pg‘t luralit (%Ikélayers of a scalable encoded o
bItS-EFEM 1S %’sbedrfo |d§]r§ﬁ?e§‘%an GG BRAYA G RSN ARG Samgethide
tremsooded medifisstreanicdfh® firshooding. pFop&reeimplieswitliing methods
and some other low-complexity transcoding methods, ¢.g. some transform-domain
methods, the complexity of the transcoder itself would be much lower than the
verifier. Furthermore, when a recipient has requested for e stream conforming to a
certain interoperability pomt, transcoding and transmission of the transcoded stream
may not be performed simultancousty if the additional stream verifier is running at the
same time,
[0624] Joint Video Team document TVT-U044 (available from fip3.itu.ch/av-
arch/jvt-site/2006_10_Hangzhow/JVT-U044 zip and incorporated herein by reference
m its entirety) proposes an addition to the scalability information SEI message
signaling the average and maximum bitrates resulting from 2 transcoding operation.
However, these pieces of information are not sufficient for 2 decoder implementation
to determine whether it can decode the transcoded stream in real-time.
[G025] There s therefore 2 need of an improved system and method of signaling the

IOP information of the transcoded bitstreams for low-complexity transcoding

methods.
SUMMARY

[8626] Various embodiments of the present disclosure provide a system and method
for identifying where an indicated or predetermined media wanscoding process results

in a media stream that is compliant with an indicated interoperability point, such as a
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the'second codingr_property, the input media JLI cant is converted.in
pasiomtariceslvithatis dden et trinseSerng Broce Sy APt RAALEHE
a@%d}%\%ﬂ%e@d&ﬁﬁgﬁwge%aﬁg&%%gy%%&ggmﬁ@ﬂiaﬁarﬁf&fmﬁﬁzﬁmm
or a data structure, associated with a media stream and embodied in a
mﬁ@mwém&ﬁ%iaw%%%ﬂ&mﬁ %é@é’ﬁé’ﬁ?%ne
n%ﬂﬁ%ﬁ%?@%?&%@ﬁ@i@@mmm&mqmmcm prgateading
property characterizing a mansc ded media stream result the
PIERREEOANTY BRIV e SHPTEH S SN o1 & Bty of et
rsaatabie eneaded bifstreane ik etiodohstaripgpenedia sre@hasalso
i provided. comprising analyzing. e mecks shiramyin denlifa sading.. i .
property ¢ aracterizing a tfansco e,d imedia stream according to a
SittefSinee: traPISOBTI N HIOCESS AR SOFG HE: 0t BRIPEH A e !
pé%&éfﬁ%&?@s%%%@%@%%%ﬁ&@@%&ﬁﬂﬂﬂ@ﬁhMMﬁ%@ be
bodiments also provide a method.for,creating a. bitstream with . .
TR O ARG EBH IR T S G The TCo lLiids o

ncludes anal?y'%ing

. yafisthisdeamndentifying @ desiretd btidinsoading iprpoessifdisthestirsta server

bitstreand and a %Od"g 1008,9f the dasited iranscoging processHARIVE
o 7 Lt ' w = 3 et V
A FGHe s S§naling o t%el co}&gl)ng ploperty WithiE he first bitstrearn,

pifenelys gé ey atRgas St HESh S A PO EPAITAYGR Vatiotiy e the

: stan '

npreser HIBISebIe TSRl ERBICEDE B 4y Sther medi ype and
[eﬁ%’a!gg formak .o %g%sgrﬁrqisgé éé{[erﬂér@'§9%§BQIE§PE€1}MEBHtH‘B1€9}aviding an
Coh o e S R B b PR oD o ing o video

SR VAR LR S Al AR EY of R Gl sTtire e
setpgathemuiththesinbanizatiotedntitsresmer ehapériagon tREredty Wil lavers; and
prPEEADE ARRALENLHRMNIBSded bitsiream, a signaling corresponding to a layer of the
plurality of layers, the signaling including information identifying a transcoding process
that, when applied to the layer after encoding, results in a desired transcoded media
stream and a coding property characterizing the transcoded media stream.
10626b] According to a second aspect, there is provided a computer program
product, embodied in a computer-readable medium, for performing the processes as
defined in the first aspect.
[0026¢] According to a third aspect, there is provided an encoding apparatus,
comprising: means for encoding a video sequence into a scalable encoded bitstream
comprising a plurality of layers; and means for providing in the scalable encoded
bitstream, a signaling corresponding to a layer of the plurality of layers, the signaling
including information identifying a transcoding process that, when applied to the laver
after encoding, results in a desired transcoded media stream and a coding property

characterizing the transcoded media stream.
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following detailed description when taken in conjunction with the
accompanying drawings, wherein like elements have like numerals
throughout the several drawings described below. RIEF DESCRIPTION
OF THE DRAWINGS [0033] Ho-tire 1 is a representation of a generic
multimedia communications system for use with the present invention;
H6634] Mgt sTbaaRgra R HRRRRY YA LR Ay GRS RRR e
rex@riasebadifae piofi the-presetinvenionO08 Shifigurecddma
igg%am iIIustratin!% a converter dﬁvice in an ex§map£er¥i§mbodirp§ng

.of. the
On, OO T15InC: T 8 VIREH [Sequsncs 4 ©aryl, ST o
present invention; 60%%10é|gﬁre IS a perspective view osfran electrorrﬁc =

adevise dhat warchetise o/t ey enientatibn Wicktre PresErORvamies in
A A0Q3 AL Ll e.0ds @ﬁé&@g@@éig&em%g Rigtion 5%}(!)3@@ UeuitRLOf e

electronic device of Fiaure 4. DETAILED DESCRIPTION OF VARIOUS
ﬁgmgéﬁmﬁﬁ-p‘geam_ Veanous embodiments also generally provide a method,
computer program product and apparatus for converting an input media gtream 1nto &
desired output media stream; comprising idenifying a first coding property
characterizing a destred transcoded media stream; identifyving a second coding
property characterizing the desired oniput media stream; identifying a transcoding
process for nse in creating the transcoded media strearn; if the fust coding property
cormplies with the second coding property, converting the taput media strearm in
accordance with the identified wanscoding process; and ountputiing the franscoded
media siream.

18028] Vanous embodiments provide for 2 method, computer program product and

encoding apparatus for providing an encoded media stream with transcoding

Sa



[0038] Figure 1 shows a generic multimedia communications system for
use with the present invention. A data source 100 provides a source
signal in an analog, uncompressed digital, or compressed digital format,
or any combination of these formats. An encoder 110 encodes the source
sianal into a coded media bitsrream. The encoder 110 may be capable of
 ‘eficoding: Morétharrond metia typécsaetrascadtincataivitie s, sorpibe
Shanosoeadetd 0 mey beanybadde codsdilisenmediadias of
oder

e source sig,nal. The enc . 0 may also receive synthetically .
Ipvetietd mpatitsaéinmsrpmarandiext bt Hmeiredckyspagmaton
iﬁé@g%{g%%%mgw af syathetisomedias incthedolbwingcanly,
processing of orie coded media bitstream, of one media type Is considered
W@WI@W&%@WB%%@I? RSO B Hoted however, That ty picaity=
treadetified broiadgastrservices comprise several streams (typically at least
one audio, video and text sub-titling stream). It should also be noted that
[9AeBaystem Magaiensde mEmyEricaag<hBGt e fibwingiry Grgnverting an
irgneagetid kddareansidekditedsionplify theddescriptioravigiciter lathidfying a first
c@gﬂﬂ&%&)&%e&?@ﬁ?ﬁa&%ﬁﬁ&g eddngdia RISy IHE@ASRERE, IRah8I0IAY8 second
120 The stor%gée 120 may (fo prise any t¥ e of. mass memor too\sﬁ 1€ . oraling
R & SURRF e Bt 84 et of R FREGI BlsHEaM Th S enaline

E'oded Meadia reami
covssstordge 120nhay belanldlemielatany sbr-conthitcattsdddmfsimte identify a
reRRalimors codadmedia bisireanis-naydedrdoapsidatedintoha signaling being

container file, “hiver, | it: L1
D e o donor L i te
SeERB S BERAB VI Beer  aHOH B RS der 450 With the
idefefretittenaspthiesprvenssonnd netul s sha enforded osednisitten.
WHWISSIOI}*&Q}@%% ae%ﬁ‘ﬁﬁez{lﬁ?e’&,sﬁ'&eqm%\ﬁﬁe@'%&ﬁﬁh{é}f B8br8m product,

packet stream format, or one or more coded media bitstrcams ma Eb? )
cr e Tt TRE 8 OB HHE e SRR BRI S L, e the
© pthesswavey ddoenay tesiderth #8ee6hme physical device or they may be
jongdeped in separatedryices:tiherprcoterd koprpd darver 4g3Qmay, comprising:
mPRe 3¢ %Qt!%?nreglﬁ@%gﬁmﬁ?}oﬁew '&%9&%&@9{59%@1@&%&3%&& media

bitstream Is typically not stored permariently, but rather buffered for small
SUSERLASSAPTIAE e KB AT KDL 7 AR SIS GBABF e ourpur
msdiootincaut; vertatio feriniprodEgsim g dempcodinsfardetay, fandieopdedcereating the
triNED3RIHRIB . [H04Q) E%@@Eﬁ@fd@%&@ﬁ#ﬁé%xﬁ@%dﬂ@i@ bitstsearplurality of

using.a communicatign.protocol stack. .T tack may.incly ut is.n
ot R T r%%ﬁs%ﬁaﬁ}b?a%sgﬁ%%s%%é%ﬁ R encaded
biteomy; A e RSHEINEP TP HB tﬁéf&%rﬁe;ﬁfé&ﬁgwmfmwﬂﬁed
trigypadkes-prientad, ith¢hsefirst 130iencapsuletestnepbosedithethia second coding
profistreamdnePRGKE R FAlRANNIGNIRBBRIRS 4#a8ich the server 130

encapsulates the coded media bitstrearn 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, such

as translation of a packet stream according to one communication

protocol stack to another communication protocol stack, merging and

forking of data streams, and manipulation of data stream according to the

downlink and/or receiver capabilities, such as controlling the bit rate of the

forwarded stream according to prevailing downlink network conditions.

Examples of gateways 140 include multipoi:nt conference control units

NC:Usk gateways between circuit-switched and packet-switched video

telephony, Push-to-talk over Cellular_BoC.1) servers, IP encapsulators in

digital video broadcasting-handheld (DVB-H) systems, or set-top boxes

that forward broadcast transmissions locally to home wireless networks.

When RTP is used, the gateway 140 is called an RTP mixer or an RTP

translator and typically acts as an endpoint of an RTP connection. [0042]
The cvetem inchiidece onne ar more receinzare 1 50 tvnicallvy canabhle nf



file format container containing the media bitstream. or in a transmission
or control protocol for transmission Or control of the media bitstream. This
information may be used by a converter to determine whether the desired
transcoding would result in a usable media stream. With the various

eiEimemteof tbqpliesent ivemtoiiAfSOIMBEREA SHBWAY H08S AV oduct

nged.1o, Qgi%g ing format, profile, level and Elk D/VBV ~
parameters o%zgteﬁ‘é r&u%”ﬁ%%‘%?’é‘é”rﬁzfr%nm & PERGCEERY B0 Celssipf ouput

VEfify tREreSttTg Stmodtiis threrenyerediucessthengoniputatienabcoded
coapextyaRe ayoidsdhemee ; erifier in the server or the .
qgtewag.{ 00441 it should be Eﬁgg%%%%%’;&’% é}éﬁ%ﬁaﬁ ?%)?P ang” Py ol
exampled CHMAREM TR RTIATE e bitidany daserbararanicaclingeess for use
prozess;ote skilleddnithednweud readiyivnderstand that the same, .
ang: principles also. apply ta the corresponding decoding process
R R aRIGR Bt PTG o
BUHTEA S Bs td praserisinved flon rrelatett speoificallydoimultinegia,
PeesSspging:{Q04at A multimed i created for which the . .~ -
bit%l[epam complies, fqr &%%%@%&%S%\gga %g%el .cf}miﬁhzés%}acé%tﬁ%e%{rhoaf
B\ E BRI SIS O Ml STORHR & 128l v B asBlind:rrofilentrevel
towshitstieamocanbe:trahscadedsinnan +id @%M%@@B@%&Mﬁ& a
transepsingmathod. similar to the method described in WT-U043. At the
time of creation, the origirating terminar toes Not KAoW T Ea5a Rty of
TREYSCENI R tspminansiAdNUtinTedia Metsaging Sewvice Conter(MMSR)d
ineanirash, knewa tresanabiliel the recely] palsandis
‘, éleesglgn%iblq of adapting the m_escsﬁage acc%%dingl@%%%%%%%%ﬁ%ﬁ %ﬁ%yzmg
exanipla . A v BN ARG e A A AN S eGP B4 I A G
‘BaselmePiofildo kelslridhitsteiaromiue a-zegond recelyingterminal js
Lapable of %@%@qﬂl—}ﬁ%@? AVC B%sellgﬂ[e iProfile, Level 1.0 bitstreams.
Consequently, adaptation Is needed for the Tirét fEEENG TeliniAZP vhile
THEWB TR caT Bddiracthp éXootedifarahésesoneideries:§6e46J The
itaptationpiasess using amembediment ofdhg present ivention requires
;lhatthe éndé%gte lightwejght transcoding process trariscade t g%%
stream fnfo an SOEH RIS, S PoE e AR merslineoPrediteoperty
of gvefigsitedtithouidhe prbodimenischithe PRSONLHINVERIORE, o
& Knawfar. s C bitstream can be transcoded to
ﬁggglAC form%t%%%%%h%%&g t t%gﬁ%%%%%%%ESs and whether
[e HanscoddBrese aniiesmpiidsdittsihe dhrget profile ahdlevet Thedescribed
wgﬁ%ﬁdgmemg kadup fﬁ% %Mﬁwﬁﬁaﬁ-%@itﬁ exﬁensicms, the
phyRathatiaaky r scoded stream to e the
determination. ?ﬁ%asﬁ%h%%qb%%?ﬁr%éié gﬁ&grgggcﬁgr{? vartion gﬁﬁlfe%lmat'
computations in the MMSC and implementation of the analysis function
can be avoided. Without the invention and if the MMSC does not
implement the analysis function, the above service for the first receiving
device is impossible. In this case, the base layer may have been coded to
comply with H.264/AVC Baseline Profile, Level I, providing a poorer
quality compared to the transeoded stream. Hence, the implementation
improves the achievable quality compared to the situation when
11.264/AVC compatible base layer is transmitted as such. [0047] A
second example implementation is similar to the first example above.
However, this example demonstrates the use of an embodiment of the
present invention in terms of multiparty video conferencing. In this
example, it is assumed that a first participant (the first sender) sends SVC
Level 1.1 bitstream to the MaL ariditwo other participants (the first receiver
and the second receiver) would like to view the view from the first
participant. The first receiver is capable of decoding 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. Therefore,
according to this embodiment of the present invention, the Mai can utilize
an identified lightweight transcoding process to transcode the SVC
bitstream to an H.264/AVC bistream of a signaled 10P point, i.e.,

14 2RA/AN/E- Racaline Profilal evvel 1 1 for the firet receivvina device
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[00511 Inside the convener device 304, at least one coding property for
wihsuelesiied, output media stream is determined. At a coding property
comparator 310, it is determined whether the coding property’ Chimos esonzs
characterizing the transcoded media stream complies with the coding
property characterizing the desired output media stream. For example,

th]i% getgs[én%nﬁftsi n can.involve dIetermining, if transcoding occurs .

according to the SRRl e RRRAEARNY TR i edinetsisatrEans 802]ving more than

whERSGHR YT B dediwedidme. capable of decoding the resulting stream.

CoRS 56 S0 FraPa) ShASEiene e T o Sl gl wih

s%gp}m X]e.gd if_lrthe cogi%%’%{r%%%rtf %ﬁéﬁﬁﬁgstp%f%eja‘r’i%_le%%‘ﬁ%rﬁ?é’ﬁ&‘?ﬂt from the
T Al SFHE BHS e SR ISR iRFBTnAfIo isidentibaictbothithethe accompanying

sdadahitedripibwedia stream 302 is modified by the media stream modifier °

312 according to the identified transcoding process. The modified data

stream is then transmitted by transmitter 314. The modified data stream

316 is output from thrcenvereR3vAdastined for Bﬁ%ﬁiﬂ%de"ice
ep

(MMSC or decoder). The modified data stream 316 can rocessed

agen degaded in the conventional fashion [00521 The followingisa
depiction of example syntax and semantics WHIEH el b teagrifasons system
stfecessstattiriplensesntationofakie present invention. For SVC signaling in a

bitgtsgametbe,syntax of the s llity information SE1 message can be as
fcgllowj. When present, this S%ﬁllg}?}%}sxé’aaneVgﬁﬁg?élr%sc}%vgﬁ ff)ﬁlgécgg’édﬁ—‘r’]it.

\IBPSEB8 24 ST ENB Z0BBIDE0023 scalabyo( payloadSize ) !, C
Desssiptarilemporak igh HSINAAIA0S & converter device in an exempiary
embodiment of the present invention;
[6036] Figure 4 is a perspective view of an electronic device that can be used in the
implementation of the present invention; and
[#037] Figure 5 1s a schematic representation of the circuitry of the electronic device

of Figure 4.
DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS

[0038] Figure I shows a generic multimedia communications systetn for use with
the present invention. A data source 100 provides a source signal in an analog,
uncompressed digital, or compressed digital format, or any combination of these
formats. An encoder 110 encodes the source si gnal mnto 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
bitstrearns of synthetic media. In the foliowing, only processing of one coded media

bitstream of one media type is considered to simplify the description. It shouid be
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u(l) num_layers_minusli5 ue(v) for(i=thi(-).-- num_layers_Masi;
laverid[ 1] u(8) ... /* same as in JYT-U201 */

WO 2008/084424 PCT/IB20G8/050023

noted, however, that typically real-time broadeast services comprise several streams
(typically at least one audio, video and text sub-titling stream). It should also be
noted that the system may include many encoders, but in the following only one
encoder 110 is considered to simplify the description without & lack of generality.
[0639] The coded media bitstream is transferred to a storage 120. The storage 120
may comprise any type of mass memory to store the coded media bitstream. The
format of the coded media bitstream in the storage 120 may be an elementary self-
contained bitstream format, or one or more coded media bitsireams may be
encapsulated into a container file. Some systems operate “live”, i.e. omit storage and
transfer coded media bitstream from the encoder 110 directly to the sender 130, The
coded media bitstreant 1$ then transferred to the sender 130, also referred to as the
server, on a need basis, The format used in the transmission may be an clementary
self-contained bitstream format, a packet stream format, or one or more coded media
bitstreams may be encapsulated into a container file. The encoder 116, the storage
120, and the server 130 may reside in the same physical device or they may be
included in separate devices. The encoder 110 and server 130 may operate with live
real-time content, in which case the coded media bitstream is typically not stored
permanently, but rather buffered for small periods of time in the content encoder 110
and/or 1n the server 130 to smooth out variations in processing delay, transfer delay,
and coded media bitrate.

[0648] 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 Protoco! (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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exact inar_pred_g i ] (1) transeoding info present flag| u(_ ) na as in
VT-1(520 }else | unit parameter sets infoye Id cleltal I. j51e( v)

W 2008/084424 PCT/IBZ068/050023

such as translation of a packet stream according to one communication protocol stack
to another communication pretocol stack, merging and forking of data streams, and
manipulation of data siream according to the downlink and/or receiver capabilities,
such as controlling the bit rate of the forwarded stream according to prevailing
downlink network conditions. Examples of gateways 140 include multipemt
conference control units (MCUs), gateways between circuit-switched and packet-
switched video telephony, Push-to-talk over Celtular (PoC) servers, IP encapsulators
in digital video broadcasting-handheld (DVB-H) systems, or sei-top boxes that
forward broadcast transmissions locally to home wireless networks, When RTP is
used, the gateway 140 is called an RTP mixer or an RTP translator and typically acts
as an endpoint of an RTP connection.

[0042] The system includes one or more receivers 150, typically capable of
receiving, de-modulating, and de-capsulating the transmitted signal into a coded
media bitstream. The codec media bitstream is typically processed further by a
decoder 160, whose output is one or more uncompressed media streams, It should be
noted that the bitstream to be decoded can be received from 2 remote device located
within virtually any type of network, Additionally, the bitstream can be received
from local hardware or software, Finally, a renderer 170 may reproduce the
uncompressed media streams with & loudspeaker or a display, for example. The
receiver 150, decoder 160, and renderer 170 may reside in the same physical device or
they may be included in separate devices.

{0043} Various embodiments of the present invention provide a system and method
for identifying where an mdicated 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 lcast one property. The property or
properties may include, for example, the profile, level and a set of at least one
HRD/VBV parameter. The signaling of the property or properties, as well as an

identification of the transcoding process. may be included in the media bitstream, i &



, if( tra.nscoding So uresent_flag[ i j ) numjranscoding processes
minusue(Vv) o- 0; j <= num_transcoding jiroceeso rans_process_idfi
JHStie( v) trans_procile_idcl i 1[1]Su(8) trans constraint_setn_flag] 11[j ]

vou) Ghhdrans.conint_seti_flag[ i]['S11(1 ) trans _con raint_set2fiagldsddsbhseons
1Su(11

fiie format container containing the media bitstream, or in a transmission or control
protocol for transmission or control of the media bitstrearn. This information may be
used by a converter to determine whether the desired transcoding would result in a
usable media stream. With the various embodiments of the present invention, a server
or a gateway does not need to analyze the coding format, profile, level and HRD/VEVY
parameters of the resulting stream from the transcoding process by verifying the
resulting stream. This thereby reduces the computational complexity and avoids the
need for a HRDVVBYVY verifier in the server or the gateway.

[0044] it should be understood that, atthough text and examples contained herein
may specifically describe an encoding process, one skilled in the art would readily
understand that the same concepts and principles also apply to the corresponding
decoding process and vice versa. The following is an example implementation of
various embodiments of the present invention, related specifically to multimedia
messaging.

[0045] A multimedia message is created for which the biistream complies, for
example, with SVC, Level 1.1. The base layer of the SVC bitstreams is compliant
with the H.264/AVC Baseline Profile, Level 1. The bitstream can be transcoded into
an H.264/AVC bitstream with a transcoding method similar to the method described
in JVT-U043. At the time of creation, the originating terminal does not know the
capability of the receiving terminals. A Multimedia Messaging Service Center
(MMSC), in contrast, knows the capability of the receiving terminals and is
responsible of adapting the message accordingly when needed. In this example, a
first recetving terminal is capable of decoding 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.

[8646] The adaptation process using an embodiment of the present invention
requires that the indicated lightweight transceding 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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SVC bitstreamn can be transcoded to H.264/AV C format with the lightweight
transcoding process and whether the transcoded bitstream complies with the target
profile and level. The MMSC would therefore have to run an analysis process, e.g. 4
hypothetical reference decoder, for the transcoded stream to make the determination.
Thus, the embodiments of the present invention save computations in the MMSC and
implementation of the analysis function can be avoided. Without the invention and if
the MMSC does not implement the analysis function, the above service for the first
receiving device is impossible. In this case, the base layer may have been coded to
comply with H.264/AVC Baseline Profile, Level |, providing a poorer quality
compared 1o the transcoded stream. Hence, the implementation improves the
achicvable quality compared to the situation when H.264/AVC compatibic base layer
18 transmitted as such,

[0047] A sccond example implementation is similar to the first example above.
However, this example demonstrates the use of an embodiment of the present
invention in terms of multiparty video conferencing. In this example, it is assumed
that a first participant (the first sender) sends SVC Level 1.1 bitstream to the MCL,
and two other participants {the first receiver and the second receiver) would like to
view the view from the first participant. The first receiver is capable of decoding
H.264/AV( Baseline Profile, Level 1.1 bitstreams, while a second receiving terminal
is capable of decoding H.264/AVC Rascline Profile, Level 1.0 bitstreams. Therefore,
according to this embodiment of the present invention, the MCU can utilize an
identified lightweight transcoding process to transcode the SVC bitstream to an
H.264/AVC bistream of a signaled 10P point, i.e., H.264/AVC Bageline Profile, Level
L1, 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
cmbodiment of the present invention. As shown in Figure 2, an encoding device 204
recetves a raw data stream 202, A scalable data encoder 206 identifies a franscoding
process that results in & transcoded media stream when applied to the encoded media
strearn. 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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1 [00531 in the above syntax, a transcoding_info_present_ﬂag[] (_a_qual to]
indicates that transcoding information for the layer with layer |dent|f|er.
equal to Layer id[ i is signaled. A value of 0 indicates that no transcoding

vwlormadiamr:for the laver with layer identifier equal to Iayer_id[ﬂd;@g&gl&gjwm
[0054] num_transcoding_processes_minu.s1[ iJ plus I indicates the

number of transcoding processes for which the trangcoding process
identifiers and the corresponding information of profile and level of the

transcoded bitsibeamsiaressigaate dy Horeach iransepsiog: RICess H8onals a
the bitstrearn of

tra ed bitstream is obtained by transcoding th L e
ropr LR Aot LS NG Ty sy S ent TP el ey o
acderdimgstodine tramscodindpproessésesreWErd lower layers are transcoded

20 QS0 1 lrapsLprocess 'gl[i' jindicat S
the(gt%ré?r%i%ﬁég gz&%%%%%&%%%%‘ﬁﬁg% Str{?;{}]léc“ INg EJ’YOCe%é[(si%lﬁﬁ%g £

for RFP SCA IR BB Rt iyicientifish e qericwtiageroms Jdfihgication, may
th&%@%@ﬂQ@ﬁﬁﬁ%@fﬁﬁ%@@%‘%&QHOA’\E@%%H%%QQ@&QIﬂlc]%aﬂ stream, or

transcoding processes could also be added. trans p_roc_esAsmI‘[ I
Tré’ﬁ’s%gaﬂ%‘%gr%&%‘%‘f@ifﬁ%“rﬁ%’r liGRteigH: tanetting e ot tistussedan:
pre}ioushudiineisecond-lightingight teeneoding methad discusseddevice vmvse

) . : Conont
pre&l(&gé%?yypoe%g%%h%ntrop% codl_régrmethod applied is the Contex

Adaptive Variable Lengtt Coding [CAVLE T THERGY, T8t ebding

mdgafiagire theerarscodingcbitsteganpis equatieBrise 2 coding format, profile,
level, and/or at least one parameter of HRD/VBV,
[0045] Figure 3 is a diagram iilustrating a converter device 304 in an exemplary
cmbodiment of the present invention. The converter device 304 is used to convert an
input media stream 302 into a desired output media stream {shown as & modified
media stream 316), such as a media stream according to & format that is decodable by
a subsequent decoder. The converter device 304 may comprise, for example, a
gateway, & MCU, 2 RTP transiator, a RTP mixer, a MANE or a streaming server.
Additionally, the converter device 304 may include a decoder integrated therein.
[06050] The input media stream 302 is received at a receiver 306. The mput media
stream 302 1s associated with signaling of a coding property identifies a desired
transcoded media stream {once the input media stream 302 has been converted). The
coding property can comprise a coding format, profile, level, and/or at least one
parameter of HRD/VBV. In addition to the input media stream 302 and the coding
property for the desired franscoded 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, 1t is
determined whether the coding property characterizing the transcoded medie 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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7 The second lightweight trancoding method discussed _previ_ously when
the entropy coding method applied is the Context Adqptlve Binary. _
Arithmetic Coding (CABAC) method, i.e., entropy coding mode flag in the

Wansensad,bitstream is equal to 1. 100561 trans_pro Ie_ idc[{;g%lg ztgrgr}gs "
constraint setO_llag[i][j ], trans constraint set] flag[ i ][ j ], trans cons TAIny

set flag[ 1 ][ j1, trans constraint_set3_flag[i ][], and trans__level_ide[ i ]If]
indicate the profile and level compliancy of the resulting bitstream when

theabitsteeamoahthagiepieseataionafiserlable avarwitdayanidentiier o
coplB i d] s iecptel grdm gDty s
Theisemantiosob transicprofilecitlciitanscoonsyaintusethdiag frdrns
e L T S
sei@mtie 416t isrshilaldteadonsmdint <RiQ: fiagile and level information is identical
for both the transcoded media stream and desired output media stream), then the
scalable input media stream 302 is modified by the media stream modifier 317
according to the identified transcoding process. The modified data stresm is then
transmitied by transmitier 314, The modified data stream 316 is output from the
converter 304 destined for a receiving device (MMSC or decoder). The modified data
stream 316 can be processed and/or decoded in the conventional fashion.
[0052] The following is a depiction of example syntax and semantics which may be
used in a successful implementation of the present invention. For SV signaling in a
bitstream, the syntax of the scalability information SEI message can be as follows.

When present, this SEI message appears in an IDR access unit.
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constraint_setl_flag, constraint_set2flag, constraint_set3flag and

level ide, respectively, with the bitstream in question_belng the transcoded
bitstream. [00571 in addition to the profile and level signaled above, other
wiopRMiKsmay also be similarly included in the scaiability |nfonnatlonbégﬂl%élp.o23
message. These properties include, but are not Ilm!ted to, _H B
parameters, bitrate infolination, frame rate information, initial parameter
sets, [0058] Example signaling for an SVC file format is as follows. hi this

examplelig new md‘ﬁmscodlnglnrosoxu is defined;as fottows #ng @esﬁ Ciptor

| Tyvunac:)

OJtIqrgﬁJBﬁigpliﬂdgggﬂ&énﬁapcal ellen:llqu Box I_leCQ tan N

e Class
51 ue(v)

nseod _ Ctan)
transes |n "B eﬁk.ﬁwﬁ&%ﬁ?"%r (i= 0 i< transcodingirocessid |courlt

T I\JU\J\.JIII L .

T -\uné’ﬁ{ﬁ ]nlmt(8\ transcoding proceSS|d unsigned int(8) trarsji u{8)
jrofudEriali?‘éﬁoﬁﬁliﬁﬁ\éﬁﬁéﬂfln‘t(8) trans _profile compatibility; upsigned

int(8) trarmievaiiatication; fiagi 1 ] 5wl
transcoding_infe_preseni_flagfi! Soruwl)
o /¥ game as in TVT-U201 %/
Uelse
mitwnamm&mrwse*ﬁs_iﬂf{gsx*c:jze.faermiﬁ_dﬁh&§-; i 5 4 ue(v)

if transcoding_info_present flag[i | ) ;

num_transcoding processes_minusi i | 5| we(v)

for(j = 0:j <=num_transcoding g processes_minusi{ i+ ]
Erams_process_id] i} 5 uaetv)
trans_profile_dc[i}} ]| 5o ull)
trans_constraint_seté_flag[ijfj| 5 ju(h)
trans constraint_setl flag| i}1j7] 5 jull)
trans_comstraint_set? fiag{i}{j] 5 jualh
traps_censtraint_setd_flagj i i | 5 b
regerved sero_4bits /* equal io 0 %/ 5 o ud
trans_jevel idef i} ! 5 1 u@)

e

[6853}  In the above syntax, a transcoding_info_present_flag[ i | equal to] indicates
that ranscoding informarion for the layer with layer identifier equal to layer id[i]is
signaled. A value of § indicates that no transcoding information for the laver with
tayer identifier equal to layer id[ i ]is signaled.

[6054] num_transcoding processes minusl| i ] plus I 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 ig obtained by
transcoding the bitstream of representation of the scalable layer with layer identifier

equal to layer_id[ i ] according to the transcoding processes.

-18.



class ScalableTierEntry() extends Visual SampleGroupEntry (se unsigned
int(8) groupld; unsigned int(8) tierld; unsigned int(5) reserved - 0; _

unsigned int(1 ) is_tier_IDR; unsigned int( ) primary definition; u.n's!gned
wit(goisckeyspicture; unsigned int(8) reserved = 0O; if (p_rimary defnitionTzansa
1)//primary definition of tier SVCDependeneyDescriptlonEn_tryBox(),//
Mandatory Box SVCOperatingPointBox max_operating_point;1/ _

mandatory SVCOperatingPointBox min_operating_point; // condithnally
opti6A&t] seeabovecHOpiiph#l Boxeisatsfialds maydollowwhendefinedor the ;-

lat%ﬁ BE&@%Q%%%@%G@QH?&‘ %r%llgf&g&%?e%gé}(w%%tIﬁ%z]g"l identifier equal to
layer_id[ i]. The transcoding processes are specified as follows, although additional

transcoding processes could also be added.

trans process id{ i 11 j] Transcoding Process

0 The first lightweight trancoding method discussed
previoushy

I The second Lightweight trancoding method discussed

previously, when the entropy coding method applied is
the Context Adaptive Variable Length Coding (CAVLC)
method, i.c., entropy_coding mode flag in the
transcoding bitstream is equal to 0.

2

The second lightweight trancoding method discussed
previously when the entropy coding method applied is
the Context Adaptive Binary Arithmetic Coding
(CABAC) method, i.c., entropy_coding_mode flag in
the transcoded bitstream is equal 1o 1.

[0056] rtrans profile_idc[i]{] ], trans_constraint_set®_flagf | il
trans_constraint_set! flag[ i ][ j ], trans_constraint_sct2 flag[i ][ i ],
trans_constraint_set3_flagl i I[j 1, and trans_level idc] 1 I j ] indicate the profile and
fevel compliancy of the resulting bitstream when the bitstream of the representation of
scalable layer with layer identifier equal to layer id[ | is wanscoded according to the
ranscoding process with the transcoding process identifier equal to

trans_process id[ 1 ][] The semantics of trans_profile ide[ 1],
trans_constraint_set0 flagl {7, trans_constraint_set! flag[ i1,
trans_constraint_set? flag[ i}, trans_constraint_set3 flagl i |, and trans_level 1de[1]
are 1dentical to the semantics of profile_idc, constraint_set0 flag,
constraint_sct]_flag, constraint_set? flag, constraint_set3 flag and level ide,
respectively, with the bitstream in question being the transcoded bitstream.

[8057]  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/VBV parameters, bitrate information, frame rate

information, initial parameter sets,
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TierDependencyBox():// optional InitialParameterSetBox();1/ optional
TroilnfoBox();//optional ProtectionSchemeinfoBox();// optional
TranscodingInfoBox();// optional } else unsigned int(8) primary group JD;
ROR9}rihe above syntax, transeoding_proeess id count givesieess/aseos
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
tral’ﬂwCdﬂmmm@m@ahag\ﬂtﬁhﬁmé%%iﬂm%ﬁﬁ&/om%mmple, a
LG RIS S e Sl SRS
obtained by transco bitstream of th e represen & CUréR
scé@ﬁé@n@h@@éﬁ%‘rﬂgio the transcoding processes. The Manscoding
progessgs-are spagified as follows, although additional transcoding

processes: couldalsoibie-added.
Mandatory: No
Quantity: Zero or One

class TranscodinginfoBox extends Box (‘tran’) {
unsigned int(8) ranscoding_process_id_count:
for (i=(; 1< wanscoding_process_id_count; i++)
unsigned mf( ) transcoding_process_id;
unsigned nt{8} wrans_profileindicanion:
unsigned 1nt{ ¥} wans_profile compatibility:
unsigned mt(8) rans_levellndication;
h
class ScalableTierEnuy() extends VisualSampleGroupEntry (‘scif') §
unsigned (8} groupld;
unsigned int(8} nerkd;
unsigned mt(5) reserved = (;
unsigned nt{1} is_tier IDR;
unsigned mt( 1) primary_definition;
unsigned mi(1) is kev picture;
unsigned nt{8) reserved = ()

tf (primary_definition == 1) /i primary definition of ter

;

[
sV CDependencyDescriptionEntryBox(); // Mandatory Box
SVCOperatingPomtBox max_operating_point; 7/ mandatory

SYCOperatingPomtBox min_operafing_point;
// condittonally optional, see abave

#Optional Boxes or flelds may follow when defined later

RectRegonBox{(); // optional
BufferingBox(}; /7 optional
TierDependencyBox(}; /! optional
InitiatParameterSetBox(); // opfional
IroinfoBox(); // optional
ProtectionSchemeinfoBox(); // optional
TranscodinginfoBox () /f optional

unsigned int(8) prunary group ID;

[6059] In the above syntax, transcoding process_id count gives the number of
cntries 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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trans process id Transcoding Process 0 The first lightweightancoding
method discussed previously The second lightweight mancodin_g method
discussed previously, when the entropy coding method applieq is the
vizomexidgaptive Variable Length Coding (_CATYLC) me_tho%d“ﬁlmemsmsoezs
cntropy_coding_mode flag in the tran.scoding bitstream is equal to 0. The
second Lightweight trancociing method discussed previously whe_n the_
entropy coding method applied is the Context Adaptive Bjnary Arithmetic
CodingCABAC)chethodoiing pﬁ@a@ytﬁ@@mmwﬁbﬁ@@éﬂﬂhﬁéﬁ@ﬁ%&ﬁ?d
bit is equglto 1. [0 trans_profilelndicat on contajns the profile .
cou BTt e T ol CoMB SN e d pygordin t
deﬁi’tﬁéﬁ?@ﬁ%ﬂ-yam@gam.a@th@&m@@wgqhmewgdgem@ﬁd@espfmgde
andsleneliidean e, SHRRca NATAMELer. et als Jeyglingicarion contains

the level code of the transcodéd bitstream.

trans process id Transcoding Process
¢ The first lightweight trancoding method discussed
previously
| The second Lightweight trancoding method discussed

previously, when the entropy coding method applied is
the Context Adaptive Variable Length Coding (CAVEC)
method, Le., entropy_coding mode flag in the
franscoding bitsiream 1s equal to 0.

[

The second tightweight trancoding method discussed
previously when the entropy coding method applied is
the Context Adaptive Binary Arithmetic Coding
(CABAC) method, i.e., entropy coding mode flag in
| the transcoded bitstream is egual to 1.

[0060] trans profilelndication contains the profile code of the transcoded bitstream.
trans_profile_compatibility is a byte defined exactly the same as the byte which
oceurs between the profile ide and fevel ide in a sequence parameter set.
trans_levelindication contains the level code of the transcoded bitstream.

[0861] It should be noted that, in addition to the profiie and levet signaled above,
other properties, including HRD/VBV parameters, bitrate information, frame rate
information, initial parameter sets, may be similarfy included in the
TrancodinginfoBox().

{6062 The following is a discussion of SVC in the context of Session Brescription
Protocol (SDP). A media type is specified together with an RTP pavload format,
usually in the same specification. A media type can be used with various protocols,
such as HTTF and RTP, to identify the content carried within the protocols. The
nanie of a media type comprises a content type and sub-type separated with a slash,
€.g. “video/H.264-3VC”. Any number of required and optional parameters can be
specified for each media type io 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 available at www.ietf.org/internet-drafis/draft-ietf-avi-rip-
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[00611 It should he noted that, in addition to the profile and level signaled
above, other properties, including EIRDNBV parameters, bitrate
information, frame rate information, initial parameter sets, may be similarly
winclugad4mihe TrancociingIinfoBox(). (00621 The following igadiBesssiam:3
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
HTPP-Ehtk RTP istenigemtifiathbccontbnt darrias witkistheprotbecolyidtemedia
nay ?aﬁfe@ef@ﬁﬂiﬁ&%&ﬁb‘%ﬁ?ﬁﬂ%!i%%\zﬁ/%9%E%B%W%.%Wa%%@fé}ﬂﬁﬁfﬁﬁ&%&%@n SEI
with a slash, e.g. "video/H.264-SVC". Any number of required and oPtlonaI
pafBfiistrs Cin b splscistivfer eaehifiatiB fypktsdneteare Hesually
charastgesticsohthemegiadma mare detallediiewel:Aeeording 4@ th8uded in a
Internet Draft for. SVC RTP payload form t(%ge latest version of which is
VATTAHNE AR B I AL APAHS Rt AV ST 8YEE00. 1
andpisiccaiporatedshereiir sy reterancadiitsaentii ety ¢diccoplionabmedigng
aameter sproprseaiablityainio may beed io canvey. ascalabllfy 1,
information message. Yhe available media streams Tor an
RTPobasetiasdssidncaresusamiydasdibedhwithethscorréspoptingmediacarried
tyRg gRd disinarpmeiersdhatare iacluded in.8,5e85100.d85CHRIO  ferencing
formatted according to the SDP. In unicast streamlng%eé%pllcatlons, the

se8BIBITHEEEIHEANS WEGaNy LaIETI At e R BSETIAT SHERMPRSPFOE ESIur
(RTgRYiwhiehnisusedhi0.56h tRand CEntrokilR SHEARINGL S8R hattcd
broadc%st and mgl%cas streaming a nglications, the session description
mdy BELF I 88 BAR SRR BRIIRENC service guide (ESG) For the

sefviEs) In Mideaconteienciag ppplicatiohstheidsechaddens anehthRik: sender
maodes are negotiated during.th ssion setup e.g. with the Session .
e e S B e R B R R it
thel SDivoiferfanswer bhoden 0063 @ applichiidle Xasmpié dfivers the SDP
mutiiparty, videa soRiaIeRking, %ﬂﬁ%‘@%%egg'@%g?ﬁﬁ SR o scivle,

informafion SEI' message containing transcoding information as described
ab&CTHtD ¥ SESEIgF esensidHProdesl (Somyke Badteiversage S Ve
filen B sgrebisi M@ S HR L@ th e Milorbhe- M Gk hihengets:what TQR-paintsare

possible, either by bitstream extraction or transcoding. Therefore, the
MCUTESIFRIRRCHE S BHsoATH THOr 678 Yt SoRGF BRopR Ay 6 S end
thetregeiyvers. Aliernativelyccoitespanding SDP fields can be defined to

Cco he.transcoding identification and the property. of the transcoded ;
oA TOURAT Elor L AN Soer e S A A S G RO it
devicgrtewithimwhichithé preséntmvehtionbmay beundptemehtedyder, that the
sholck e updesstaogh Rueand BaL AR R RRSAL IMEQianinOg! INERde

e limited to one particular type of electronic device 12 or other

elekirissi DRV THE BBtt$NIE YeVite P tHigirascd and S sHEgtdeshd
howsing30, i eisRlay, 3Ziin-the 106k of-adiguid erysial QJ?&lﬁ)ﬁi?yié%}’@%@ypad
34, a microphone 36, an car-piece 38, a battery 40, an infrared port 42, an
antanhE A WAl e BT hi 1o RAITA V1 HERE G (G offeenienna 44,
embagdiment efithetipventian . daxd seadénd s tadienbtetiace: eifeuittyLation,
codec circuitry 54, a.contraller 56. a memory.58 and.a bagtery 80. .. .
AT e e R ST R e R e i

exaeptesi %mmmmn@h é}ﬁakhd.&ﬂé te_étetpjhmebzl.@mem@ gircuits! ange well
cofnp _qm&l@gﬁ,9&@%&9%{%'m&va%@g%%'m%ﬁ%ei&ls 15%%5%(?“%%?@89%@

herein, including an encoder, a converter and a decoder. [00651
Communication devices of the present invention may communicate using
various transmission technologies including, but not limited to, Code
Division Multiple Access (CDMA), Global System for Mobile
Communications (GSM), Universal Mobile Telecommunications System
(UMTS), Time Division Multiple Access (TDMA), Frequency Division
Multiple Access (FDMA), Transmission Control Protocol/Internet Protocol
(TCP/IPI, Short Messaging Service (SMS), Multimedia Messaging Service
(MMS,), c-mail, Instant Messaging Service (IMS), Bluetooth, IEEE 80111,

etc. A communication device may communicate using various media
inchidina hiit not limited to radio infrared lacar cable connectinn and



[09671 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.

worselaiiesy steps, comparison steps and decision steps. It Sh%‘ﬁxgﬁ%ﬁs%%ozs
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

equipientforereceiving manpalivpuisos REGSHThedonegeing deserinionietein,

em %ﬂjﬁ?ﬁ %%f th fpr,esenti vention have been presented for purposes
of iIIustratlg'n a I%11:(%ig;>€si:cr}i€) ion. Itis ho %%On%éd to be exhaustive or to limit

the{%éﬁbnﬁw@miémtmr@wpeei@%tﬁ@ mredisclosed;and:modificationscant:
varighians @igsRessiR eI ight of Eﬁa&ﬁgwﬁ%%g D93 Qf faf,‘%&??&n Uired

from practice of the@gesent invention. The embodiments were chosen and
desehbwdrin sider todkplalmtehe! Srintamder of ehd prasenuinceiior @R its

pragtipak-applicaliondp enahle RagsKiket dhthenaitsto Hilize [heipresetyle
mvgntlon ﬁégﬁus embodiments and with various modifications as are

suitsd & JUTSM RIS COREPBINEHIPThe fet g thd ransmission
embodimiehtsdestnibed hereirdnayireregmbined dak Rossible: (svs),
compipations-of methods, app s, modules, systems, com uter o
P e e S A e R StRB e (M.
pravidiey tin IEAoYEH Imedia Streamwithatiamscodingdnfaymationate using

CORRIiSINGredia mc11%8&,%9@45‘4%%9@&‘%&%3@%‘? i %ré‘dsﬁ%'&b'c%ﬁé‘%»gﬁ%mnp

bitstream comprising a plurality of layers; an providing in
scaisbibedifcoded bitstream, a signaling con-esponding to a layer of the

pluigy) of fayarsstheisignalinginsleding infarmationidetityng femed sens.
tran]sa(‘:_ dln%%rocess that, when applied to the layer after encoding, results

& HSU P (PR LRGSR e Bl e S AR S H RS iRt BropargAiuct including

ina

chacagterizing:-thebianseagded:media sieapra?.cbie metied of elaipulers in

TEE o T IR S ke —

thedigrstificationiofithdatranscodiny protespisisignalad viithisia: fileimplement

COB&@H&M%%@J&‘E%Q&%@@@i%&ﬁ'ﬁﬁﬁ@%@xecmable Instructions, associated data
structures, and program modules represent examples of program code for executing
steps of the methods disclosed herein. The particular sequence of such executable

- instructions or associated data siructures represents exampies of corresponding acts

for tmplementing the functions described in such steps.
[0667] Software and web implementations of the present invention could be
accomplished with standard programming techniques with rule based logic and other
logic 1o accomplish the various database searching steps, correlation steps,
comparison steps and decision steps. 1t shouid 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 mputs.
[0068] The foregoing description of embodiments of the present invention have

been presented for purposes of iliustration and description. It is not intended to be
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4. The method of claim 1, wherein the coding property and the

identification of the transcoding process is signaled via a transport

protocol or a control protocol. 5. The method of claim 1, wherein the
woding/property comprises at least one of a coding format, a%ﬁ“fﬂ@z%&%smzs
standard; a level of a standard a hypothetical reference decoder

parameter or video buffer verifier parameter. 6. A computer program
product, embodied in a computer-readable medium, for performing the
procdsses efany intlalmsristi fvAniencotiogRpRAarSICORMRISIRG:

me : ncoding a video seque into. a scalable encoded bitstream
R i e e e R
scafeble sshitotiatdsitstreaths arsigmalingncotre Spendingdioariayesokthgen and
PlugRlLyQldaBa-f5 ARl IEING RRIMRAIORIRAIDANGD ivs praciical
transcoding process that, when applied to the fayer after encoding, r SUtS
in ARRAGHERNE FEeBlIhikHiadshdani e Wibsdihg preperyvention in various
charasierizing theitranscaded medRcatisans 8. Iﬂ%@%@iﬁm&f glys

of clai{n 7’1thfr?(l£ the signaling is provided in supplementa o
enfANEBHEHCInfolffBIcs 8 FREBREGIRRE AppSrted sremamey baserdined in
the:Bodissghpropeitinandhthe isentificatipn ol enianscodingarosassis:
siogpalgdvihia.a0'5.4n1R1ning an,encoded media stream.



10. The encoding apparatus of claim 7, wherein the coding property and
the identification of the transcoding process is signaled via a transport
protocol or a control protocol. 11. The encoding apparatus of claim 7,
wherein the coding property comprises at least one of a coding format; a
{(Jréfidsf a standard; a level of a standard; a hypothetical reference
decoder parameter or video buffer verifier parameter. 12. A method for
converting an input media stream into a desired output media stream:
IcomprisingAidentifyirfgrafirstdcog myepropedtynciur sctanyivgha rdesinsting
: ﬁ’@ﬁ%ﬁﬁgﬁdﬁﬁd}%ﬁt@am; identifying a second coding property
characterizing the désired output media stream;
encoding a video sequence into a scalable encoded bitstream

comprising a plurality of layers; and

providing in the scalable encoded bitstream, a signaling corresponding to
a layer of the plurality of layers, the signaling including information identifying a
transcoding process that, when applied to the layer after encoding, results in a desired
transcoded media stream and a coding property characterizing the {ranscoded media

stream.

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

supplemental enhancement information.

3. The method of claim 1, wherein the coding property and the
identification of the transcoding process is signaled within a file containing the

encoded media stream.

4. The method of claim 1, wherein the coding property and the
identification of the transcoding process is signaled via a transport protocol or a

control protocol.

5. The method of claim 1, wherein the coding property comprises at least
one of a coding format;

a profile of a standard;
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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, the signaling being provided in the

calahle encoded bitstream,; if the first coding property cqmplies
o 1 e SERHE oD TG e, iSmSe ig Wh ABL d Chs
veaichorelanaewith the identified transcoding process; and outputting the
transcoded media stream. 13. The method of claim 12, wherein the
second coding property is based upon capabilities of a destination
6.decoder. M .chhgpmeathadotbelamvddcwhkebiniibe methodrigpperfoemiadie
by. one of a multipoint conference unit, a I?e I:Timle:I'ransport Protocol
m(féﬁg}a 8F DS RAEI eSSt (5?%?30%1 FHIXEF, and a media-aware
network element. 15. The method of claim 12, wherein the first coding
; property and the igentificatinop of the trqnggoding process is signaled via a
"transport p%t%%ccﬂ or %jgﬁfraolil%r% 0CoI %, The method of claim 12,
wherein thedinst coding @iopestyidomprigesat ieastonelefla eodidgd bitstream
format; a Pr filel.?f aﬁtandardﬁ F level of a standard; a hypothetical
COTERAIERES §eSder Bar%lést’ear' or video buffer verifier parameter.
means for providing in the scalable encoded bitstream, a signaling

corresponding to a laver of the plurality of layers, the signaling including information
identifying a transcoding process that, when applied to the layer after encoding,
results in a desired transcoded media stream and a coding property characterizing the

transcoded media stream.

8. The encoding apparatus of claim 7, wherein the signaling is provided in

supplemental enhancement information.

9. The encoding apparatus of claim 7, wherein the coding property and the
identification of the transcoding process is signaled within a file containing an

encoded media stream.



17. The method of claim 12, wherein the signaling is provided in
supplemental enhancement information or within a file containing the input
media stream. 18.A computer program product, embodied in a

computer-readable medium, comprising computer code for performing the
Lsrocess of AHy BIOARESDBIRERS PiocKRAp D demistifggeroperty and the
iaeeapsden identifyingadirsheogingentonestyeharacterizingaglesitdiocol or a
transcoded media stream; means for identifying a second coding
COpEaty€Raracterizing the desired output media stream; means
for identifying a transcoding process for use in creating the transcoded
media stream using provided signaling corresponding to one of a plurality
Hof layers ofH%cﬁ%%?Bl@%th@@%?st lafiltitRe SigharBahg HrodRIsaEinRIRerty
coaeplableencrdgd-bitstieaic format MeARSIOFCOBMAHING; the-IRPUr mediiard;
stream in accordance with the identified transcoding process, if the first
& RfHe Praplsi CmBree RidrRR 8L SR eIy BroperyT aHERdahs for
outputting the transcoded media stream.
12. A method for converting an input 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:
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, the signaling being provided in the scalable encoded
bitstream,;
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 strean:.

3. The method of claim 12, wherein the second coding property is based upon

capabilities of a destination decoder.
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20. The apparatus of claim 19, wherein the second coding property is

based upon capabilities of a destination decoder. 21. The converting

apparatus of claim 19, wherein the apparatus comprises one of a

ultipoint conference unit, a Real-Time Transport Protocol translator, a

[Real- Time THATEPORPRORIH kel e A RRSAAETE B’
maRipthe: appasaive aftlaimild) wheremrtheplinst meting propshsand Bei-Time

identification of the transcoding process is signaled via a transport
T'i?ﬁfﬂ%%|P6PT§%RJﬁWéFer?&c%}Wé‘g?"ﬂ?’é“'ﬁ&ﬁé‘P&&e TRl 19, wherein the

first coding property comprises at least one of a coding format; a profile of

a standard; a level of a standard; and at Jea to&e h g%thetical referenc

&ter

decoder pg?ﬁrﬂéet@rogr ida8Butrer VEEP pafa OBOE PRPEIRS dFAtuLe

idehtfaimid ovinereiadhe signalingds drovidedeh asupplesentalotocol or a
enh ncemerft information or within a file containing the input media

co&?@ I;ﬁrlotoco

fe. The method of claim 12, wherein the first coding property comprises at
least one of a coding format;

a profile of a standard;

a level of a standard; a hypothetical reference decoder parameter or video buffer

verifier parameter.

17. The method of claim 12, wherein the signaling is provided in
supplemental enhancement information or within a file containing the input

media stream.

28



18. A computer program product, embodied in a computer-readable
medium, comprising computer code for performing the process of any of claims

12-17.

19. An 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 identifying a transcoding process for use in creating the
transcoded media stream using provided signaling corresponding to one of a plurality
of layers of a scalable encoded bitstream, the signal being provided in the scalable
encoded bitstream:

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

means for outputting the transcoded media stream.

20. The apparatus of claim 19, wherein the second coding

property is based upon capabilities of a destination decoder.

21. The converting apparatus of claim 19, wherein the apparatus
comprises one of a multipoint conference unit, a Real-Time Transport Protocol
translator, a Real-Time Transport Protocol mixer, and a media-aware network

element.
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22. The apparatus of claim 19, wherein the first coding property and the
identification of the transcoding process is signaled via a transport protocol or

a control protocol.

23. The apparatus of ¢laim 19, wherein the first coding property comprises at
least one of a coding format; a profile of a standard; a level of a standard; and at least

one hypothetical reference decoder parameter or video buffer verifier parameter.

24, The apparatus of claim 19, wherein the signaling is provided in a
suppiemental enhancement information or within a file containing the input media

streannt.



