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METHOD FOR CHECKI NG OF VI DEO ENCODER AND DECODER STATE
| NTEGRI TY FI ELD OF TECHNOLOGY AND BACKGROUNDOF THE

WO DERTHEN The present invention relates to theCTiB0eb/003081
of predictive video coding,1particularly to ensuring a
proper match between encoder and decoder states. Mst
current video conpression algorithns require keeping
state i [ j et S.
ne. obdTETET TR RIKCRING OF PPN DI ANGS .
for inter picturBECOIMIRISTATE YRFEGRITOY S have
occurred during the bit streamtransm ssion fromthe
encoder to the decoder this decoder state is normally

' a decoder can

FeEpE HRb o BT acRBkEp B of kM EREONT, The bi 1

streamitself. In other cases, external neans (e.g.

sequence nunberjng of transm ssion packets) can al so
The jgreseab dnyeatign ielaasntd Prebieldcel predistive; v cadingpppgigularly to

ensugfr?x? %ﬁ:g%eg ﬂ%a‘?cf,h 154&%&?&1%98%1- a?x?] g%gcxldtg,?é;%@& cur due to

ransm ssi on o ream At the
decoder, while nost transport stacks contain
i ndi cation of possible bit streamcorruption, it is
Most guyres videq cppreessiataieasithye reguie pepipd siptginiogmaten: bgtween the

i : ihl: er. i | i i
el D528 ]SS LR g
predictoar Wheh egrorsefa@e ebaredi dukiug eheltsieslrehor trdnginitsion from the encoder

prediction, and a danaged or |ost in-band parangeter
to thgedecpdernthin deepder dain 1 aganally eornugied. Blowgspragaly in a few cases a

o R QP8 SR P R L5 SRE iy 80 s e

I nve

extehihl @Nea6¢E gt Sequeicer mumabdRgostefrarabission hackend) eamalso be used to
state, in a |ightweight manner. Also, previously no
detepping prissraOPORARDIMSO ROl | owed a decoder to inform
an encoder about its internal state, wi thout inferring
a corruption (or non-corruption). In other words, no

Corfilpeois o £#te el dp ¥tavd e o dud égodesiropadus(ifaasmexsapifehe bit stream.
periodically) informan encoder about its state

At thptc}f:.ﬁgéerhg@plﬁgmﬁértfwm s@ck@rcog!@'tneigdﬁqgﬁoamf possible bit stream
corrﬁétgdan'f ;ftl}é lluéchgﬁnig'\yl%clll Qgﬁrs%Eﬂupenth'é Q%Eru&?ﬁ%' 630%%' (¥f Aan possible to
determine that corruption occurred). For example, damaged slice data can lead to a
corrupted reference picture used for future prediction, and a damaged or lost in-band
parameter set transmission can lead to a lost or damaged parameter set, that may be

referenced later.

Before this invention, no mechanism was known which allowed an encoder to inform a
decoder about its internal state, in a lightweight manner. Also, previously no mechanism
was known that allowed a decoder to inform an encoder about its internal state, without
inferring a corruption (or non-corruption). In other words, no means existed by which a
decoder can (for example periodically) inform an encoder about its state without having
performed error detection and explicitly sending information that positively or negatively

informs the encoder about corruption.
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i nforns the encoder about corruption. The follow ng
decoder to encoder feedback nessages are known from
w@eooan7as8e . They all infer corruption or non- cRCT/IBI03081
implicitly. In order to gererate these prior art
nmessages; the error detection has to be perforned by
the nmessage sender (the decoder). NEWPRED reference
: r G
e o R o Topo ol e Spee a XA frliprior art, They al
inferRefreptincer Rinctarnptibe iepliditin [Codiango Sateeatetifess pidreart messages;

NEWPRED, Recei ver - O.i ented Mbil e Vi suyal
the e@Bhﬁ?}?ﬁt@é‘ﬁla&Fﬂ be IP@?E‘“@% gb the %Smi(ﬁﬁﬁemﬁ
Conference, Nov. 8-12, 1998. (8 pages), |ITU T Rec.

H. 263 Annex N): The decoder can inform an encoder
NEVERED tefeeeioropintueo feedpidkomesmagdan e foorranple pt/s anoif,8G8 and
. reference picture with a certajn ID_ The encoder can
Kimgjedls 61 8 | HO6Y AR BRITS Reletenss, Ptae Seleerer Adag preg fr the
Hnt Ct r egdt Gtk oy Wi ch.l to
NE D Rbesh IR GGEHL P Visl COohindflaty 0 JBBE  Global
Telecommnoications| Gord@nnte, dNoor BHL] 0H9RNB Haged) SITRI-At Recaii26E Annex
e encoder deci de whether corruptjon or )
N): o By SER dHfOé&l@ 1 $1oqdeT GRer URokaEn erguIBisiaeh kegvn non-
corrptibR of g%f@&'ﬁﬁ@?iotu’r@@itgta c{sﬂﬁﬁxqﬁc ?ﬁ@ Encold caﬂtus% Bifis information to
ncoder. Packet [oss back channel signaling (e.g.
use ARQlderThefeente pivtingués  &itgn alctiraciredibgom owaichi isaknofm ao be
acket in aqrder to trigger re-sending., This is .
ancofriplSf e e AeqaEr iR vEYR: e deedsi capnp sigplesend-ipfoppation about
its stite ahd 16t M 0% decids V?lféﬂ'ye‘?)éggupt V&Y En-cdrlpPioh $x{3 1 other
state” 1n the sense orf a video decoder state that
wordsgtht durden of erroidddttatienties atghe dédoder, hbia tixpaaikeds. Ful
Intra Request, picture loss indication, slice |oss
i ndi cation, and simlar video-related nechani sns
L : ot ian . The ; . : ]
racthf EBFOER, ISR, TReSROR BBTHAARLES TR, g non
arrivhlost 8R¥dCRetlia edbr e etdyac te-{cRTRg AVEE s inforiratioe tvhbredd the state of a
(AVPF, please see http:// .. et
receijgt; (BPAKRRY % &t F .a@ﬂ@?thﬁs SPReyedidverenthisds neitd stafe iptthgsense
- N . ' . AL
of a PEFARBAU skt thf phiaiolef bl Bptlit ol e 0
the decoder. It is the object of the present invention
provi de means faor validafing@a_p[oper mat ¢ch _bet ween

.

to ) . .
Full gHeroleques g1 due dersrindicalians slignloshndiagernd; sipipt vigep-related
mechisis 1931%%é gd?rdpﬁoﬁznﬂl&zlsg Arel Rrailable in many different standards, e.g. in

the “Extended RTP Profile for RTCP-based Feedback (RTP/AVPF)” Internet Draft
(AVPF, please see http:// http://www.ietf.org/internet-drafts/draft-ietf-avt-rtcp-feedback-
11.txt), or in the ITU-T Rec. H.245. All these require the error detection to be performed at
the decoder.

It is the object of the present invention to provide means for validating a proper match
between encoder and decoder states. In the present invention error detection is enabled to
be handled by the message receiver, in contrast to the above identified prior art requiring

the error detection to be performed at the message sender. Furthermore state of the art
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be handl ed by the nessage receiver, in contrast to the

above identified prior art requiring the error
wa@lei0207748n to be perforned at the nessage sendeC€T/1B2006/003081

Furthernore state of the arxfeedback nessages infer

C i oi ugr non-corruption, whereas nessages
reed SRR Gdhsoes 5% HGPUPHOBIAY PBCab e G TeaiRveegoiging to the
mveﬂ};—@drwxla@\l The invention provides nmeans to

cal cul ate checksuminformation in a video encoder, a
SumMsiAgiYa0F THE DOREXEION he checksum i nf or mati on fromthe

vi deo encoder to a video decoder, neans to check the

integrity of the state information in the video

The $RERESH gr@%s Rans tb Qza%g&@hhéctaﬁuﬁu@ftoﬁnatmn()frf@tva&e éﬁt«.oder a

t he video decoder to the video encoder. According t
signarie casp@cﬂleaﬂletltsenpnﬁ&mmon rfucen tthomidao reatduled th carv1deo decoder,
fjrst

ver i ween, st at es aof v
measy o bl Thenir et Soeb iscrvr eriade dBs S Hetrrth d means to
s1gn@ﬂl§‘e Qite %ﬁbf}nettioﬁlsﬁf tﬁ@&ﬁd@@@&@ger“tb ‘ﬁ?@vﬁé@@rﬁ%%&r sis a

deo encoder utilizing predictive video encodi ng and
the ot her one of said first and second vi deo

rocessors is i deo decoder c r oduci a
Acc B8 GR %% st els Rt PUTHISH HEBBR AoV T BpR Al bibween
state@ 6P FRk %e@%r@@s&r\éhg 8Qe SRR prodisdtal Pﬂﬂfé&fﬁr?é% gfsuid first

generating, at said first vi o processo
and $endmcbmﬂec® prooéssorses evidvoreacquieoplizing predictiae fvidee tensddiigeand the

of s rst vi rocessor; and trans
otheroug afgfd s gt & oS8 Vidka BRETRRIS LS S o dRGRr capable of
reprd’dugfig a%e@&&ﬁsﬁﬁes) S-Eﬁﬁelﬁg $0d05m éﬂc%gec‘?ﬁ’i@t'iéai? geﬁ%ijegé& bPOR video
I nfo tion ena the second video procéssor to
mumddeﬁheﬁmﬂmﬁnmhqmm@pert|es sai d indication has been

generated for. This thod accordi n o the i.nvention
enabl esSPEIABEcH FHb EIEl%Stt é’t“geQ EPC‘??F‘He ﬁtc’élge:tago%ﬁ one or more
decoder sopdifleO60efirst QaReFEA0 @?r?c%e%g{rb@e%&r%{dor

handl i ng Broce dures 1 n case of transm ssion-rel ated or

ot her coansoptingre ofestdge @ngoded kHid isdicgam toAsdidrsdcang video
to an exen%l ary enbodi nent the nethod further

conpri s¥8°GEMNer ati ng, at said second video processor,
a second indication of said

The message also comprises additional information enabling the second video processor to
identify which properties said indication has been generated for. This method according to
the invention enables to match the states of video encoders and decoders, in order to
perform appropriate error handling procedures in case of transmission-related or other

corruption of the encoded bit stream.

According to an exemplary embodiment the method further comprises
- generating, at said second video processor, a second indication of said
properties of a second state of said second video processor; and
- verifying if said first and second states of said first and second video

processors match, by comparing said first and second indications.
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properties of a second state of said second video
processor; and - verifying if said first and second

Wee@res748d said first and second vi deo processPEEIB2006/003081
mat ch, by conparing said fi4st and second

i pdi cations. Accordi ng to. an exenpl ary enbodi nent the
ACCOW‘E%@&WWF}R Y BBt .a%thﬁ@wwﬁlﬁ CrEOPBYISHandl i ng
Pr.oced e f8mhifly A3 LuRRLIML BIRLERCAR A solPlflls d0AGAALRD
to an exenplary enbodi t sald indi cation conprises a
checksum and wherein said generating step conpri ses:

cal culating said checksum It w || be necessary to
AccoRfifg e s EXORIR SBORHMETE AP INHiRERN ORRBRRoR ghocksum, and
wher&RSMA eﬁé}aﬁngfﬁﬁlf p;.l:{sggcoders fromdifferent vendors

are 1 nteroperabl e. According to an exenplary

erbodi reletlatiag ehid bkacksunm i s cal cul ated by at | east one

.algorithmfromthe group conprisin i.nary Copy,
It wift,8 pesesenore (SReRpoW g deedizte dih ¢4 ek?h%d@ (J@%C)tﬁ’ ensure that
gQr.d : ' in US Nationa
en coﬁﬁgﬁct% 3?2%?%?%#&%?%@% %%E%%P@gy (NI'ST). FIPS
Publ i cati on 180: Secure Hash Standard (SHS). My

1993), or Message Digest 5 (MD5, defined.in | ETF RFC
Accom% a_)&c@&?fraﬁwg_ %boglﬁn@%ew%i SPSekeNBoti sbtilatehdy at least one

dandi i an_e :
iorkh 9 9. 9080 GRBr 0 WRRECAIOERF On oy v
RedundemcenCodl iGRAORE Bochré ridasht Adgogition p(SHWDr defined Bi AE Wational

Institgig, St SHRGBEAGIE TEhIOREY) MISTIRALES Soubso3toTA S0t Sheie. Hesh
| . . . .
smndg{ar@t@;sg.txat 12%39, semggag@pﬁeggg@ B%O@&fntegg@@ﬁpo%gt%m).

rise a ne from
conprising: active Picture Paranmeter Sets (PPS)
ctive Sequence Paraneter Sets (SPS); - Picture
Accm%gf

BiveAePoplaEy eppafimgnt fe; iﬁ%%g% coggRjisehercmsgeheanyyof said
propenfisSofl SEPrd difle I &né ;L(C)j Fe)tg%alé{ 6nd’ @ﬁ%ﬁ@gﬁ%ﬁsﬁ&ﬁ RRY group

w th index x and refer equence Para
comprising Binary, Base16, Base64 (see IETF RFC 3548) and Abstract Syntax Notation 1

(ASN.1, see ITU-T Rec. X.680).

According to an exemplary embodiment said properties of said first state comprise at least
one from the group comprising:

- active Picture Parameter Sets (PPS);

- active Sequence Parameter Sets (SPS);

- Picture Parameter Sets (PPS) with index x;

- Sequence Parameter Sets (SPS) with index x;

- Picture Parameter Sets (PPS) with index x and referred Sequence Parameter

Sets (SPS);

- all Picture Parameter Sets (PPS);

- all Sequence Parameter Sets (SPS);

- most recent reference picture in the Decoded Picture Buffer (DPB);

- all reference pictures in the Decoded Picture Buffer (DPB) used for



10

15

20

25

30

Sets (SPS); all Picture Paraneter Sets (PPS); - al
Sequence Paraneter Sets (SPS); npbst recent reference

wEr@rarase n t he Decoded Picture Buffer (DPB); BECT/1B2006/003081
reference pictures in the BDecoded Picture Buffer (DPB)
used for%id QJctlon all reference pictures in the
Decoded PBI%t %P2 Buffer (DPB). According to an

exenpl apy rgehael ﬁi‘éﬁires%ﬁ'ﬂ% ]f)édfoated Fic@lﬁ@ BREREEISIY. |S
said video encoder and said second video processor is

sai d video decoder. According to an exenplary

Ao {9 B Sl g o i BN TERFEIR ciysfil video encoder

andEﬂﬁ@édﬁﬁ'v@dbo(&@eﬁsdﬁ§§aﬁgﬁde&ﬁ%8&' ng to an exenplary
enbodi ment said nessage is transmtted separately from

said bit stream and said nessage nay al so corrprl se

Accp%ﬂx&g ﬁ%%@e@%&& gﬁr{%ﬂg@kegg E?lﬁ%?ﬁigf’qﬂ gsl %}%s%ttgf inside of said bit
stre@8 AR flay B8 oy tpﬁl%hgzn{aﬂ‘ RhERlcb®Bat Iftahalisn (SHIFhedapBSSage
sent in an out - of -band fashion has to bée synchroni zed

with the bit streamin sorre manner. According to an

Acchéée @3 L2 gg(eggﬁdl nentg)ﬁi s&ldég%ss%%:d]g?c ! o%}egisgé@iaﬁelyl from said
bit %ﬁéé}nv'aﬁ§ OsRMNCRERNge ARSP 0N FolBrid s§X@IBid4tYon information for

enbodi ment said rressage is transmtted using at |east
assograingr ﬂlubaodlcam@m t.pe agrlmelsuwopnpiiths theg pRieal of Tgeneration of said

Cont r Pro CP, see | ETF RFC 0 | TU-T Re
indipptins %g?f[ds’l ’P{é&sagﬁ-ﬁeﬁhgl T ARG %%Sg‘ ‘?ihhaé%BﬂPﬁlsﬁ? ronized
Wlt}ﬁ@f@@@{lsg@% iS 8He MBSSG9e al so conprises synchronization

information for associating said indication, e.g. a

checksum wth the point of generation of said

n tion. Accordi to anot her aspect of the
AcepiiinTa B SeiEOARLTBPOH ERHIBIL Db FECF i gel, video decoder
and SRARELHINGI L6385 iE GRS vRIEQERGEher eon, for
instructing a processor to performthe steps
According to an exemplary embodiment said message is transmitted using at least one
protocol from the group comprising Real-Time Control Protocol (RTCP, see IETF RFC
3550), ITU-T Rec. H.225 and ITU-T Rec. H.245.

According to an exemplary embodiment said message also comprises synchronization
information for associating said indication, e.g. a checksum, with the point of generation

of said indication.

According to another aspect of the invention a computer readable medium is provided,
comprising code sections stored thereon, for instructing a processor to perform the steps
of:
- generating, at a first video processor, a first indication of one or more
properties of a first state of said first video processor; and

- transmitting a message comprising said indication to a second video
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of: - generating, at a first video processor, a first
i ndi cation of one or nore properties of a first state
wW@0003a7d8d i r st vi deo processor; and transmittiPQI/EB2006/003081
nmessage conprising said indication to a second
V|deoprocessor In an exenpl ary enbodi nent the
conputeP F@gaﬁble medi um further conprises code
sections stored thereon, for instructing a processor
to performthe additional steps of: - generating, at
In a@aemrséwn@nb@cumontpﬂmmwﬁm reada@do moedidi ﬁmtﬂlbnnomprises code

sect o alRgRSlih Ao BrirRyag HiecSu i POHLT GhATCHOTRTDS oF

states %Ene%@dr% fak Is8fd SR6nS SARBApBLESE:, Y 95888 Ahdication of said
mat ch, Dy conparing said first and se¢ond 1 ndicati.ons.

Accor di prppediey of a agronth etateafseidtseaindtiided proesssorpmda

t f t at f fi .
W deo pr oo WG Buh ichopt WHED e BLEBrTiagd secbid video
pr ovi dedrocuhierahfloRng lnpaahgsdil Ktk Al hcsRE QLKL A0
processors 1s a Vi eo encoder utili zi ng pr edictive

video encoding and the other one of said first and

cond deo. proce r deo_decoder. capabl e
ARt Ao HEEBEE00 07 HBETLU b e F RN  BrfoBaish betveen
stateRidf asﬁl’fsﬁaﬁﬁb& ?fb%éﬁbleﬁhcpé/ s&%h&i vided 8R0RBGR € hrovided! erein one of

system the first video processor conprises a

Saldcﬁwp@nénsecbm vieoepmtesgrsaist  nadeoi mtiodert uhiziog Iam@ctive video

re er. |es of tate.of ,said first vid
encqipig Bl B Seheredg o hishand 5rofd Srdet woranets inbeddigedesoder
capa%mrbﬁﬂoﬁgclﬁéh@eém& GRlch leBcS b SRACHMEIIA8Ram generated by

processor; and the second video processor conprises a

saldomiwpmemerrorth@m@rratthm@s‘awelacpmdesuswohocrmnscm of said

t f d stat d d deo
o1 Goss oA TECHALERE 51 ETI SIASor 4R Pronegies of

and secepd sBitad @i dHrsSAlb ﬁﬂo&é&o@%ﬁ second vi deo
processors match, by conparing said first and second

- a component 'for transmitting a message comprising said indication to said
second video processor;
and the second video processor comprises
- a component for generating a second indication of said properties of a
second state of said second video processor; and
- a component for verifying if said first and second states of said first and
second video processors match, by comparing said first and second

indications.

In an exemplary embodiment the second video processor further comprises
- acomponent for performing error handling procedures in case said states do not

match.
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i ndications. In an exenplary enbodi nent the second

vi deo processor further conprises - a conmponent for
w@erorEsing error handling procedures in case BEi/tB2006/003081

states do not match. BRI EF DESCRI PTI ON OF THE, DRAW NGS

The draw ngs are provided in an exenplary manner only,

BR"F%'?E%WITE?%&WW?’l?lﬂ’éwﬁjrqsnci pl es of the present
invention. In the drawings Fig. 1 illustrates a
fl ow di agram of steps of an enbodi ment of the

The idraweings sre nrevided!jn amekeRipdary 2ndninkuetly afoe slhestratimg tidi primaiples of

h of the %/tSt eg:&f? the present invention. DETAILED

© PBESERBTIEGY- MEPRFENTI ON The main differentiation
bet ween nmessages according to this invention and prior
art feedback nessages lies in two aspects: a)

Fig. Coilustrtiies a dlovi-diggaacdf staps sl gesmbodimentaelithe ptvientiveanethod; and
non- corruption, whereas nessages according to the
invention are "neutral"; and b) in order to generate

Fig. RF iiffstrfiel aBR$8GiGRnt bitfe SYstdf ofBE $ElsbRIniiasion! Ways to
be perforned by the nessdge sender, whereas in the

DETRIGRPeDRSCRIVION ORI THENVENTION det ection is handl ed by
t he nmessage receiver. In the follow ng detail ed
description, we use term nology used in conjunction

The Wahil ditRrdnfibtidn BREveeh!: BRB%adds IRRoGHP (& I8ik CRveftRRAA I prior art
However, it should be obvious to a person skilled in

feedbimk messageldies ihbvaspsesnt i nvention will work

equi v.al I ith other standardized and .
o) CRatrlPfld sl s AsEs NG BRUBLTTLR GBI AiRE: Vhgeas messages
accobdihk b @e3NentiBh MeOheRiAdiagyi ve coding. Thus the
invention is not limted to the use of H 264. In fig.
b) irl owlef tcogendiade peon @t nesegss, die aroraletaribahys evaysiiarbaperformed
re illustrated. After start the first video processor
by (RS, nEER SRR, PR SR ESRbITHER R B ETF CBiePRel Standied by
the BLQ84d febdfehi ch shal | be nentioned later on, of a
state of the first video processor in step 102. There
are a nunber of possible properties which are useful

In tlilenfot]f(‘)i'\zvs'mgC %gt%ﬂemiescc?ip%lglil \|7ve kl)lge rttc%r%rilo ggeydused in conjunction with the
ITU-T Rec. H.264 video compression standard. However, it should be obvious to a person
skilled in the art that the present invention will work equivalently with other standardized
and non-standardized video compression algorithms that utilize any form of predictive

coding. Thus the invention is not limited to the use of H.264.

In fig. 1 a flow diagram of steps of an exemplary embodiment are illustrated. After start
the first video processor calculates a checksum, according to one of different algorithms
which shall be mentioned later on, of a state of the first video processor in step 102. There
are a number of possible properties which are useful in this case, which shall be mentioned

also later on.

In step 104 the first video processor transmits a message comprising the calculated

checksum to a second video processor. The second video processor can now decide, in



10

15

20

25

30

also later on. In step 104 the first video processor
transmts a nessage conprising the cal cul ated checksum
W0 2003/0338bnd vi deo processor. The second vi deoPCT/1B2006/003081
processor can now deci de, imstep 106 if lie wants to
i.,gnor.e the nessage,, that is erformany error
step dRBcH g iR i SoeeS ghatie Brnol B R e S Tn
cmwhﬁwh§xh§e9ﬁ& hg%%mhhe message shall be utilized
for error eck| e second vi deo processor
cal cul ates a checksun1(step 108) over the sane

.. propert s the first video processor. It w.ll be :
i iths lecid yilghe muresk sl WropBlierges eﬁ%&_ég%% thgosegerd video
procE;&%r %@Hﬁla?etsaa(‘ @ﬁ&g(/s@thg@fe'tpt ogyf Rfer &R g%@}p?%&h%%e first video

checksum In step 110 Is'determn
processeckk umitl batnebessdrp toassumf that podi videve pretestorndo use the same

er, action is required (step 112), the process is
Smn@?ﬂ&? éﬁﬁmkﬁéﬁﬂ% 1S°“Wk%§§e t he checksuns do not

mat ch, the appropriate error handling procedures can
be perfornmed in step 114. When the first video
In step dd 6t or ddtemanad Hebe eme obieksyrhomathdIn casesifisssisgiveahatch no

the checksum i n), for, exanple.a prior art
furthes GEIR ALLEAGUCT: LIDUB® BEIAS 18 SHUGURRHI by 1 e- sendi ng
a reference picture or the like. Wen the first video

processor is a video decoder (reverse transm ssion of
Howtelver, ¢ ezdeshercherksummtlo an) minteh, the deproprie@deror dsndling procedures

eceiver of the ch frain fromusjn
can b, BT B SeRph 4 S@% i, 5 oD GROGEROF o a@&s&@wd@r (forward
tranﬁmgsmf?lﬁf ﬂ{ét ch'éélksﬂgx ﬁl%thﬁhﬂn 'F(S}V\Q(a g(egé) {16‘1p§rt FRhBL & Wibssage can

pi ctures for prediction. ary use cases
be stud, aitdquestifog re-bandprees ee’tbremm/ pm:ure ror shallikebéWhen the first video

present ed. e case 1: The vi deo sender, want
procBF 4 4 Bilko Brader GEteBie BN HO L CCparonatigg) the video
encodef %@rree&e@rt 68 & %ﬁé&%{ﬁ’ﬁ O Lefldirs fﬁ?t&wgﬁgﬁmﬁ% Qe state
given tinme, and sends the state Infor lon as an
1nfoi~rhﬁﬁ)m i8Ehe xi‘eemiagee g. byt dre usimgedextein. knbhe-asemeiupereferance pictures
eact to this nessage by cal cul ating identical
ﬁWFE t%@ms over its state, and, if the two checksuns
don't match, perform ng an appropriate pr ocedur e
(which could nean e.g. sending a prior art feedback
Novnwasagaparg hsasases fRefuglizing theRiretenr imvSeloachaldbe pegerdsd:,
Ful | Intra Request, or
Use case 1: The video sender wants to facilitate error detection in video receiver. Video
sender creates checksums over its state information at a given time, and sends the state
information as an H.264 SEI message to the receiver. The receiver can react to this
message by calculating identical checksums over its state, and, if the two checksums don’t
match, performing an appropriate procedure (which could mean e.g. sending a prior art
feedback message such as a Reference Picture Selection request, Full Intra Request, or

similar. See for example ITU-T Rec. 245 for these prior art feedback messages).

Use case 2: The video decoder wants to check its integrity of state on its own initiative

(e.g. because it considers corruption possible but has no sure knowledge of it). The video
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simlar. See for exanple ITU T Rec. 245 for these

prior art feedback nessages). Use case 2: The video
wa@lewodeHsmnants to check its integrity of statePCHIB2066/003081

own initiative (e.g. becaus® it considers corruption

knowl.ed f
dec Birmuent e naRTuR Rt e RS f 08 Wit vk to el ape sends this

chedktsﬁmscﬂ&{gewith MRRE SnfolnARRCK thabdes BRERICE MR \ﬁﬁ'&ﬁé}ﬁ%g&r checks

along with timng information to the video encoder.
whetltee the droderisctddens adverks [iyret there is mo mted deteaction sif amoethe video

[ ccurate s, . there.is need for .action
encigr VGBS o qbioh AR SRS b O B g Ao e peoordingly
Pos$ibie r@lcBBhEMEigt s and can react accordingly. Possible
reacti ons conprise: - During the coding process of
- Diringuhe cpdiog prasss oiefuhae pichyged, iretfmlmlag énoemqu:rgnctm@ﬁi@se reference
. referenc |cturest t i on of e
pictia e iy @R aHPPA0™ B G CERF B SO Bt a B decoder
- ScRE! 'ﬂ&%nﬁ@&aﬁ%t Bt &%tlélo‘tVHQ& b@rcgrriﬁﬂoﬁﬁti/&ore%lrﬁ&r frHﬁtmferencmg
and refraining fromreferenci ng known-as-corrupt
lmowafaaimtrapt easetensethia thochdmg proozse 9§ fudfire fpidtures;

ures arts of the state
WRBH 1415 BT AbEY SeleBy CREPEA BN Shthg e b complet
stat@fn%rﬁaa'n@fl Qf fRtdLBdA by SBRIAELPHREmBY:r S80S Bldbpendent Decoder
par aneter sets and an | ndependent Decoder Refresh
Refifesti Roin{ (IDR)) Pi¢toteur e. First, it shall be described how
a message from an encoder to a decoder can facilitate
the error handling in the decoder ("use case 1"). For
First, rii.es}éﬁk% PscFbdiPhde b i¥esbd ot GFbrR ah RNBSRF 165§ liScRMRH cé}f‘fa)fllﬁate the
single reference picture are assumed In this part of
errot hendlieg ¢u thptdeooderl(fust o I¢ase, nost of the state of
the H. 264 decoder that can be corrupted by bit stream
errors lies in the reference picture. Parts of the
For Crﬁéj @8{655@&%1gﬂﬂty rﬁ%le@t SihrhQeS g hfa LRCE §Mpke RifSkHLpicture are
be di scusSed later on. According to this aspect
assumﬁedt inehis pagrfitiondeschpticen tothey ca&e ne¢st ofithewdtae of the H.264 decoder
chegksum ovcﬂ') hhe refereng ture s YWV uécol or
that£gn be forgugted by R Sprate Fugrs ie@, ﬁ eBC RIRfuge
cal cul ati on needs to be standardi zed, as both encoder
and decoder need to inplenent equi vaI ent operations to
Partaof theeodéc statemot cddted Esiinglsrefdemiempiterewhyll be disnydsedriater on.
t he checksum woul d be to use a 16 bit CRC, and nmandate
that the CRC be cal cul ated over the 8 | east

AccotdfY {d @8 spect of the invention, the encoder first calculates a checksum over the
reference picture's YUV (color space) data. The precise algorithm for this calculation
needs to be standardized, as both encoder and decoder need to implement equivalent
operations to arrive at identical results. A simple way to implement the checksum would
be to use a 16 bit CRC, and mandate that the CRC be calculated over the 8 least significant

bits of the samples of the Y, U, V color planes, in scan order, respectively.

However, many other forms of calculation are also possible. For example, more advanced
checksums such as SHA1, MD5, or other frequently used integrity checkers can be

employed. It is also possible to modify the order of the samples. As mentioned, what
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bits of the sanples of the Y, U V color planes, in

scan order, respectively. However, nmany other forns of
we@2iociovast on are al so possi ble. For exanpl e, nBECBIB2006/003081

advanced checksuns such as16HAI, MD5, or ot her

r equent | used i nteqri heckers can,be enpl oyed, It.
matfefH 1 ot RGeS DV E G Raf e S Re A B chilivatent
impRneiifibh 0P &, cheblatifBdal@ldiohs that both encoder and

decoder have a comon under standi ng and an equi val ent

i mpl ementati on of the checksum cal cul ati on. Once the

checksumis.calculated, it is.convert into a .. .
Oncg IR SRR PR pratai el Fon phrgRaBRRARy Frlaadhdefptan g binay.
basé6C bdse8NktR) asEdlaced tt iR Bik fstr&irﬁ,%?%]in &hd forhof e SEP ki¥ksage.

of an SEI nessage. Alternatively, the nessage can al so

Altemeativelyt theunessagseandchlsa basent out ofthasidddat iseotiside dhe bia giream, by

.oy utilizing. an opriate pratocol. One exanple for
utilighhefn-angiy PP Otol Ohe Sl B ah peroBTE HPedkaygiig be an
RTE® 8Rntide TRepFrC(RIPIF RAC 55 59) CamethidTeARS nde@ns to synchronize the

synchroni ze the nessage with the video bit streans are

mess@g;uwitbdt;hewﬁéw S stmag@ag@sr@p@ed; swhen {Shé messages are used, the
nchroni.zati.on is inplicit. Thereafter, the encoder
$m§%ﬁ%§mFﬂésﬂ?%H%ﬁe and sends it on. \Wen the decoder
recei ves the checksum (fromthe SEI nessage or
out - of - band means) and the coded picture, it can

Thetsafios éha endoderoragles e pikeeksudsends &, onyfYélen the jdgcoder receives the

cl e-staryi However, it can.al so .che t he . .
cheHEUITIR it SED QR s e RES REGRCHIE hear Bisd pighye. it can
chobdeSto Q¥fibre Bl LERBERIDI d. WitRnhbfsf Stle-skdrvinB EHbWEVGNR ClS U¥B check

mat ch, the decoder knows for sure that its reference

the ghedkgnm, reatived @gtinstea gmg(rlqsmmgca,lmlﬁe@j drooali iﬁg owheaeference picture

buﬂ?:ig g% H / gciw:ogch%ﬁ% %atcgl,fth%géco:agr;l%fopv&ggtgg Fll&fe ﬁ%ﬁq)e}tscrgggeﬁlscg )?ncture,
at tiRaNH fertRgRYitPdecBling iResibRckinReSAMSs Hdd t&pldted t he
reference picture corruption (e.g. in the formof a
Full Intra Request nessage) to the encoder, and not

decodge th i.t.. stream at all. There .are man . .
1 SRR b e e P B peee e APl 1 busning g prior o
feedbaKE nRsRGE iMditatthet the rBfctenst R QoriuPGor @\, PinCth¥ f6rnh $f a Full
still being received - leading to an early sendi ng of
Intra Reqiiast massagé)de diragricoders smyeot degnde thesbibsirraoniad, ngl@re are many

sgnme environnents corrupti.on could ngot he detect.ed.at
av G T OB S, PR 1ok AR A oM T R ream of
the WOREASreliD kSl bSinpe8ciRIde WhdiRe M d§SeAding of a prior art feedback
message. And, as mentioned, in some environments corruption could not be detected at all

from the bit stream and/or transport environment, whereas this is possible with the present

invention.
The in-band SEI message (or an equivalent out-of-band message) can be sent as frequently
as the encoder desires, thereby allowing for a tuning of the tradeoff between error

detection capability and bandwidth overhead.

Now it shall be described how a message from a decoder to the encoder can facilitate an
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i nvention. The in-band SEI nessage (or an equi val ent

out - of - band nessage) can be sent as frequently as the
wepwoteEusdesi res, thereby allowi ng for a tuni nRCDIB20652003081

tradeoff between error detdttion capability and

corBBRE A B BE e bho T 1Pl e SulE BB ko)
(“uRag@rypri ate reaction of the encoder respon sive to

the state of the decoder (once known) ("use case 2").
For sinplicity it is assunmed again that the paraneter

sets.are, fixed nd.that ,only a . single refere .
For 3indlict S ' §i5EneT Rt MR 1S oo e CRE i only  single
refekdhé€ Pich@B is 1Bg decoder cal cul ates a checksum over the

data of the reference picture as di scussed above. How

frequently this calculation is performed is up to the

decoder,.e. q. after. ever icture decadjng, .in fixed
AccOfigh (ol aspret LR ot Bie s afen EEEMAER dushptfspResier the data
of tReREFeRle pRothRIRAischised ARleSHO S f%qlugﬁ his&aRuMeEion 'iﬁ?é?fcﬁ'med is

interval s, see the discussion in |IETF RFC 3550), etc.

up toribedededers hee kSermvery e decedingtihdixgd daideeplssamndsiable intervals

to.t codey, .uUsjng.an_ appropri ratocol . One
cercsBieing e Pesival SpRL RPN EH BT Rrck gt s, see the
disduSRQ IrSIETFERFCBH50Rete. 381l theXM¥BkRn sNREQaREOH@RES er sends it
may i nherently support synchronization with the video

to theprpeder; gsigg aRREPrapriaterofooplrOne exmaplei for suchrpprotdenl would be

her .envi r onment ge may ed to contain.
RTCR R 5P 6F TERE. 155 301 SQERL AT PGScpiRe ma fherenily
supPor€ HcBraaV Rk oM thE Red HNREGUBLWRT CPERREtRH ofTTAE timestamp);
encoder, once having received the nessage, may choose

in otleriegmigemméntts, thioweseage may wesdltd cahtein arr ideniification lof theepoint of
i nt.egr | of its local reference picture utilizing the

eenp RGP LY otk ST WEh e PERRTRRGPRES  hi 5 pr ocess
may require the encoder to cal cul ate checksuns for al
pictures that it sends during the round trip delay .

Thet ¢nvederf onbe hpviog ueesi(edntie baedsageh aryethooss émsgriosss itohlowever, it

n the enco .dentifi.es that the reference.picture .
coul] S5 gBCOTER s HURBEY i eltoat e R QU s e Eceived
chea&ﬁgi!?" It QP thb abd AMRtedMHatRhidspatdsy waNstelis afe eRGIBY t@ndiculate

sendi ng only
checksums for all pictures that it sends during the round trip delay time of the picture (and

back channel) transmission.

When the encoder identifies that the reference picture at the decoder is uncorrupted, it can
continue its normal operation, which usually consists of coding and sending only
predictively coded pictures. If the encoder identifies that the decoder's reference picture is

corrupt, it also can react accordingly, i.e. by sending an intra coded picture.

Other properties of a state are highly dependent on the codec technology employed. Again
using H.264 as an example, at least the following categories of state information can be

identified:
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predictively coded pictures. If the encoder identifies

that the decoder's reference picture is corrupt, it
W@bk®a/oTaso react accordingly, i.e. by sendi ng aPCT/IB20@&/003081

coded picture. O her propenties of a state are highly

dependent on the codec technol ogy enpl oyed. Again
Par ‘ﬁ?@e %?1 as an exanple, at least the follow ng

(muﬁgﬁé‘)g%hﬁée fonpétdatplddQng@t i on can be
ntified: Paraneter sets; and (nultiple) reference

pi ctures sanple values. Al these shall be briefly

d 4 |nt oduces with its paraneter set
Allgﬁfﬁfglﬁﬁ%ﬁﬁé‘}h%gﬁﬁﬁsf‘ g of data pertaining to nore than

a single slice fromthe slice/macro bl ock/bl ock dat a.
H. 264 requires the "active" sequence and picture
H. 2ﬁ)ﬁhhm1wéu®s with bepaaaiicabiteonttpn il deceupdmgadidag: pzartzanﬁxg to more

SHB .t o ity chec
thery i S EPIsGhews OPREACET D1 bkt §416m oo Rsoig - active”
sequRHBPfd bRt 'ﬂ)ﬁrah{ktt&%'ﬁeya\%hgﬁg villeR s%%@fdb'éodﬁ’rfgdﬁﬁr@ rHu‘P 'does not

prone condltlons Two types of paraneter sets exis
incliRiec aoy end%aammas eo Bedgsitf RBS)k dred pSeoueten mtsPa’ﬂ&rmfbmr ‘additional
et.s §SPS) h are, stored in T gred Iocatloqf The
TeCOpYE ﬂ@é’&@’rﬁg& Bty PRYSE apobie S1§Hek% Prpge conditions
information to reference the active PPS, and each PPS
cont ai ns i ndexing information about the rel ated SPS.
TwdPBges eof paamefeovets axige Pictae\RerahetéiBSets (B rand detja¢ee Parameter

s e S B B e e
indeRWf 1nf01"?1?attio\’1etop ?«gf@ﬁ'}xce ’?ﬁ%\@@%‘tl(@%@ Al N5 ?ﬁé yco%tauﬁsa ;llldexmg

single active PPS, uture extéensions o
1nfoahhtmm ahoe theah sadatod éS,PS- PRStY van SRS Hrge H.s2Getal( RBOShnder certain

l.l1o onl | e act SPS, hut future extensions
coniiof. 3.3 OrpBReHr el e deeiie BT BSra e fgs can
beg@ﬁgrhtggo&pﬁ(s) (thereby covering all paranmeter sets

rel evant for the decoding of the current picture - the

- acpes RBPE) rdd 264 (2000 allses calye) singleRRGvaPPH, butdetur extensions of
H.264 may allow more than one,

- active SPS(s) — H.264 (2005) allows only a single active SPS, but future extensions of
H.264 may allow more than one,

- active PPS(s) aﬁd active SPS(s) (thereby covering all parameter sets relevant for the -
decoding of the current picture - the perhaps most common use case),

- PPS with index x,

- SPS with index x,

- PPS with index x and the SPS(s) that is referenced in the PPS with index x,
- all PPS,

- all SPS, and

- all PPS and SPS.

H.264, in its 2005 version, does not contain initialization information for parameter sets.

In other words, the value of an individual parameter in a parameter set is undefined before
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- SPS with index x, - PPSwith index x and the SPS(s)
that is referenced in the PPS with index x, - all PPS,
W0 2@7/078R6, and - all PPS and SPS. H. 264, in iPGI/BE086/003081

version, does not contain ilditialization infornation

i SRR 5L R G by ot s o o

d681§&fd(3cb ehei Ao ﬂré@?@rﬂlfota%@oﬁdt I She pda®IARRGIGHUS Yo infer all parameters
cal cul ation algorithmfor paramater sets has to be

in ag emmgwéaed pareakier sdtivgtipthe p'ehneyzerm hacobtinns m@yl also be possible

e sol uti 0 i r al |, ramne
and BfiR fof s pe sistae e el BaorisehBS GRRn B inhiiienplevant
for tROIVEAGHS af'ﬁiﬁg ak $hcdRer ARSRLBIE valsk ARVhAYSRL a
person ski | in the art. The precise designh of the
inferring is irrelevant for the invention, as |long as

in HAR” B B i atiea At St Beids sodt amb2pasiten Annex
N 0§L{9ha1é15m|'h:?e6§1 wiepGAnpax N (?feaéé £ IS@/IE@eIQf%MgE@n‘tﬂ enabled

Part 2 E ease see | SO EEC 14496-2) with enab
“AdvantedRee Tmsilﬁlblﬁé’r&ihﬁl(ARITrSopHOﬁE) (ARTSapropk irkyence picture

cen FReGolEd SRS riPati PEBa i vi i BARatro gy Thek bul be Cpllec the
"tenfpdtdl'€ BorhPhent @f@%}@é Ak QRRRRERAbHS] vEctbh (ﬁjﬁﬁeﬁﬁlﬁ? B ‘t}%nﬁ!mdard

notion vector. Depending on the standar thi s” vect or
this a’m’fmmomawmb}e bp antt o thet pietupd, clicq, o nwkiccpclosyntatica layers.

act| l | ayers. 264 al so al |l ows
26} S5 albR eheditinn S8 PardreRtalpitenr e when
mul tiple reference pictures are allowed, obviously an
integrity check over all, or a subset, of these
Whmaemehi@tmmfgbmemqsrasm bidoval, pbuionsiyhe imegtitycxdmﬁb nver all, or a

TR T T T T T
menﬁ@ﬁ@i Re¥e \éﬂ’t!hb&jg}f a@{)er%:‘rf 4Ly iARRS b &L VRS of @ﬂi&o(fagéﬂgatt dPe equally

his invention, | om ng cases are primaril
Vahct&n@cld@n@gplmtlgmeful - nost recent reference pi cture
in the Decoded Picture Buffer (DPB); this is in nost
cases (unless being noved by an H 264 Menory

AccHANBAS TRE inveRibd, Fhe fPBHald QBesMM R imarily considered as useful:

- most recent reference picture in the Decoded Picture Buffer (DPB); this is in most cases

(unless being moved by an H.264 Memory Management Control Operation MMCO
command) the previously decoded picture where the corruption is most likely,

- all reference pictures in the DPB used for prediction; primarily useful for the encoder-to-
decoder direction of the method of the invention; the checksum is calculated over all
reference pictures used for prediction of the picture being encoded,

- all reference pictures in the DPB.

H.264 in its 2005 version contains support for color spaces other than YUV 4:2:0. One
possible mechanism for generating a checksum for the YUV 4:2:0 color space has already
been introduced above. A person skilled in the art is capable of designing checksum

algorithms for other color spaces as well. The design of these checksum algorithms is in
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command) the previously decoded picture where the
corruption is nost likely, - all reference pictures in
wo b@7DPB8used for prediction; primarily useful PEDIB26:003081
encoder -t odecoder directiwn of the nethod of the
. inyvention; the checksumis.calculated over, al.l ..
prinp gl PISHOR [ (iPe 8 TTARAD o ST BHPEER Gt dpmaerpilisg, e same
dcﬁgﬁing encoded, - all reference pictures in the DPB
.264 in its 2005 version contains support for color
spaces other than YUV 4:2:0. One possi bl e nmechani sm

. for. generati a checksum for the, YUV 4:2:0 col or .
Fig o BRI o oY O QLI Bt ATGERGG A frst video
L > . | : P .
oSl P 0% a0 08P a8hede s 0t PR o mor
propeftidshod afirsthateak sfisaid Fige videh peodessor, rapd iarroimplogerititriel warsntitting a
- for this invention,.as |ong as encoder and cqder .
sl Moo S o AP gAD T goconddaoanebatibratao ddF e video
pro&bsdk N %\Sﬁ%ﬁg&s‘)f‘a E&ﬁg@{eﬁfs RNty Q&%@éﬁr%na Kcbhd §ﬁdi¥étﬁi>§00f said

processor 2 conprises a conponént 4 for generating
propeirtiest off adiecatd stateodt saié seconmipyide pomestor.eandoh @nfronet 10 for

aid first, vide esso onent 6

State of 0. pt ,_an [o10)
veﬂ?Yéle _ ffrsaﬁsisﬁﬁft %qdﬁ%%%%tg%@%ﬁfﬁﬁ% %@anﬁ vidgy grocessors mateh, by
Corﬂ\??ﬁfé%%a ARt bRd gecgﬁgg{ggca\ﬁbgseo processor 12. The second

processor 12 conprises a conponent 8 for
generating a second indication of said properties of a
second state of said second video processor,.and a .
n € dHETEREOAMPB 2% dKKFYARAY CPRPRIRRY if (QYideth el disgfppming eror
handif¥ f8curdiGh dadelhSiaRdo AECAAEL VI dCO processors
match, by conparing said first and second indications.
In a further enbodi ment an additional conponent is
provi ded, for perform ng error handling procedures in
case the states do not match. CLAIMS WHAT | S CLAI MED
IS 1. Anethod for verifying a match between states
of a first video processor and a second video
processor, wherein one of said first and second vi deo
processors is a video encoder utilizing predictive
vi deo encodi ng and the other one of said first and
second vi deo processors is a video decoder capabl e of
repr oduci ng a decoded
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vi deo sequence from an encoded bit stream generated by
sai d video encoder, the nethod conprising: -

w@emenziusng, at said first video processor, a PCT/BH2006/003081

i ndication of one or nore pfoperties of a first state

of said first video processor; and transmtting a

nmessage conprising said i %@ﬁlon to said second

vi deo processor 2. The nethod of claim11, further
risin generating, at said second video

VVH@HSE 1@ ISecond indication of said properties of a

1.

second st ate of said second video processor; and
veAi fgthed fof veafythgf @ mstichabhetwset tstawbssctfaa: @isst ofidemaprdcessor and a

first and second vi roce sar arin .
s GOPS PP T b oM T RO B8 PO G G e U gFesiors is
cl @ided Z2ncddef LABLIng Qﬁ@ﬁétﬁdenﬁd&? EAQYdMgNshdethe Q{thé}ad?{é' dmld first
procedures in case said states do not match. 4

ne@rhibwcgnd ¥idap praressatreisel videaderadadsapabliesd r@m@w@@ dgcoded
’91?1%(? lé%'%ueﬁ@e frﬂgle%rﬁ é&ﬁﬁ@d glt%%%%géen&%ﬁﬁt §a(f q}%lreo §§oder the

cal cu cKsum clarm
wheettiod csmpﬁsmgecksum is calculated by at |east one

algorithmfroma gr conpri si ng Bi nar
Extl usi g@e@f{ng)@:\gau? %wgm(@oqéreaﬁagn@ @%H@m&/@@)}f one or more

Secure E%?ﬁ'ﬂéé 04 ﬁ{shgfht(e%%ﬁ ﬁrW@&gﬁogsﬁgséncﬁ ( MD5) .

6. The d of claiml, wherein s i cation

conpr i sesnsaittingck suassaganchnyiresig said andicgametoataidgestr@pvideo
conprises cal culating said checksum 7. The net hod of
claim BP%WKRErein said checksumis calcul ated by at

| east one algorithmfroma group conprising Binary

clu ¢l i ¢ Redundancy Code
(%@%@éﬁg%?ﬁ%}’ﬁ‘bgﬂ‘ R&HAl ), Message Digest 5
(MD5) . Benefdiigat RAd Rbosd #id% dprom%le'anse%ah&' indication of said
i ndi catron conprises an encoded copy of said
properties of a second state of said second video processor; and
- verifying if said first and second states of said first and second video

processors match, by comparing said first and second indications.

The method of claim 2, further comprising performing error handling procedures in

case said states do not match.

The method of claim 2, wherein said indication comprises a checksum, and

wherein said generating step comprises calculating said checksum.

The method of claim 4, wherein said checksum is calculated by at least one
algorithm from a group comprising Binary Copy, Exclusive OR (XOR), Cyclic
Redundancy Code (CRC), Secure Hash Algorithm (SHAL), Message Digest S
(MD5).

The method of claim 1, wherein said indication comprises a checksum, and

wherein said generating step comprises calculating said checksum.
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10.

11.

12.

properties of said first state according to at | east
one encodi ng nethod froma group conprising Binary,

wWBa®el7880 Base64 and Abstract Syntax Notati on BCT/ASBI6/003081

1). 9. The nethod accordindgéto claiml| wherein said

erties qf said first state c ri,se at |east one
F B e0% ) @ﬂﬁb%@‘g’ﬁ’?&méé | Gaschnbn f coalsilalirb et deasg one
P B L Ty Sobsamnire O GHORE Cyeti
SReduridgpsy) Gaide GR{eSegyre- Hahe Algasitimar @ibA By Message Digest 5
(EI}F/)@SéV\“h i ndex x and referred Sequence Paraneter
Set’s

‘SPS); all Picture Paraneter Sets (PPS); all
Sequence Paraneter Sets (SPS); nost recent reference

et ' h ded Pi.ct.ur.e Buff DPB) : - I .
Pafe e o5 i boereie s piiChsied cerprire ke oy said
UpRipeftiRs I el ElrdtOffite %B@br@ﬂnigtbezfteléﬁsﬁi e Preb8ih2 mdthod B@m a
Decoded Picture Buffer (DPB). 10. The nethod accordi ng

t gt aremprising ePaary, sBasgl6.i Beseodi ded Hbtset sointaxs Nogtign 1
vkggﬁ @ncoder and said second video processor is said
vi'deo decoder. 11. The nethod according to clai m 10,
wherein said nessage is transmtted inside of said bit

: . et hod. ing to.claim.ll, wherei
Ml s SRR bR PR S
( Bhhprisees $ageodkIront Agre®t dvathraigor di ngvt o, cl ai m 10,

wherein said nessage is_transmtted separately from
sai d bAtVStiieHis ParametendetyddSage of claim 13, wherein

sai d MESRRAGRqARA PRRIMY-SRE P8R hr oni zati on

- Picture Parameter Sets (PPS) with index x;

- Sequence Parameter Sets (SPS) with index x;

- Picture Parameter Sets (PPS) with index x and referred Sequence Parameter
Sets (SPS);

- all Picture Parameter Sets (PPS);

- all Sequence Parameter Sets (SPS);

- most recent reference picture in the Decoded Picture Buffer (DPB);

- all reference pictures in the Decoded Picture Buffer (DPB) used for
prediction; and

- all reference pictures in the Decoded Picture Buffer (DPB).

The method according to claim 1, wherein said first video processor is said video

encoder and said second video processor is said video decoder.

The method according to claim 10, wherein said message is transmitted inside of

said bit stream.

The method according to claim 11, wherein said message is a Supplemental

Enhancement Information (SEI) message.
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processor is said video deddder and said second video

rocessqor jis said video cqder.. 1. The net hod .
b 367 ot et 15, AL 57 metasgs thgemited separately
t r gomdatd Bdsising at | east one protocol froma group
conprising Real -Tine Control Protocol (RTCP), H. 225

and H. 245. 17. The nethod according to claim 16,

WNEhEInkksSAk b MBSARYS, FheRinCONP he3STe SWRCM M LR L|:RMRronization
information for associating said indication with’the

poimernestiog efive aagoicmting fsahindidatidi oeith dhre. pdi8t oOgamratém of said
re%%%ghgnnediun1 conprising code sections stored

thereon, for instructing a processor to performthe

steps of; generating, at a first video processor, a

first indication of one qr re properties of a first

st e ispags e g ro Sam d: pPeisiny o Sy tep e g video
a gesdagmdearipeteidddedbidedsBsliis adill 9icb@ndodegcond vi deo
processor. 19. Conputer readabl e nediumaccording to

claim 18, further conprising code sections stored

t heheabthddoicchbitftd WEtlaRe 13, MheRes §A8 mdsARIik WalhiRd using at
addi tional steps of: generating, at said second video

pr Beégsyyrprowcelefion Bivgp catiposingfReskilimp Goptret Pepsocst (RICP),

segﬂgg f said second video processor; and -
veri yf%g%??4§aid first and second states of said

first and second video processors match, by conpari ng

said fir and second indicatigns. .20..Systemfo .
vor e kb R RRA00P. Ll o7y 808 Qi Seolo comprses
pr oReEfBizatos iafeeatnd bl egsRi-BeeSed .indibasmi @ithl tRNBoint of
of said first and second video processors is a video
en8nsertionof saidiipdcatioadi ct i ve vi deo encodi ng and t he

ot her one of said first and

Computer readable medium, comprising code sections stored thereon, for

instructing a processor to perform the steps of:

- generating,' at a first video processor, a first indication of one or more
properties of a first state of said first video processor; and

- transmitting a message comprising said indication to a second video

processor.

Computer readable medium according to claim 18, further comprising code

sections stored thereon, for instructing a processor to perform the additional steps

of:

- generating, at said second video processor, a second indication of said
properties of a second state of said second video processor; and

- verifying if said first and second states of said first and second video

processors match, by comparing said first and second indications.

System for verifying a match between states of a first video processor and a second
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second vi deo processors is a video decoder capabl e of
reproduci ng a decoded vi deo sequence from an encoded

whRa78tT48@m generated by said vi deo encoder, WPET/E2006/003081

21.

the first video processor 1gonpri ses: a conponent for

enerating a first .i,ndicati.qn.of one or nore X )
r opdrd Pegeser i@ one oF s Jisaegserpid Fidgp giasessors is a video
Pr OSRE&4T utilBMh BreAREROREMo ERodino@RRIMHe! 4188 8ndTBF SABSirst and
conprising said indication to said second video
pr oweewbyideapipcetsenrsds a visigd degmicneapabliedd cerpodmagsodecoded video

conpri ses .a_comonent . f.o ener at a .second .

" abeeS iopr AR by e iR S8t By feid i igngodsy. wherein the
saiﬂrsseiae@gmuésgepcmpme@sor; and a conponent for

verifying 1 f said first and second states of said _
first arfbicupRWsEt for gerprpingceBesbinsliGatioe 9] opg ormaisaptopgyties of a

sai d firgl, and o??aﬁ&%st'v\lb‘%b%%ée%?;agﬁ 1. The system
according to clarm 20, ereln said second video _
pr ocessar cdmpdreer for orpsmitsy a ncasgpeveniprikiag sprl ihdichiidigto said
error handl wg rocedures in case said states do not
mat ch.  second video processor;
and wherein said second video processor comprises
- a component for generating a second indication of said properties of a
second state of said second video processor; and
- a component for verifying if said first and second states of said first and
second video processors match, by comparing said first and second

indications.

The system according to claim 20, wherein said second video processor further
comprises a component for performing error handling procedures in case said

states do not match.



