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1 AUDI O AND VI DEO SYNCHRONI ZATI ON Fi el d of the

I nvention 5 The present invention relates to nedia
synchroni zation. The invention is nmainly addressed to
synchroni zation of continuous nmedia streans that are
provided in data transfer systens. Backaround of the
I nvention 10 Sone of the newtapplications in data
transfer systens relate to transport of nedia

CRUPACFRND ‘Pﬁjﬁg‘é@gﬁi&%ﬁmkﬁmw ces. The nedia

conmponents can conti nuous nedi a streans that
are transmtted in real-tine to a receiving device.

Arietk efifflecinebntionh an application is 15

See-What-1-See (SWS). SWS is a way of comuni cating
-_currently - via a nobile network. SWS ) o
cherbresattinyerinfrelates toypeda syngsonizatiane Thednvention is
;/rhdmy @@ﬂp@ng fo _bbﬁ«_t:hmfnﬁzaiﬁin:c ugs\?ghiﬁua{g ﬁf&i&ﬂ%ﬂe%\?ns that

he I.C o] is to-nake a

p%g(r)fgaggep 'grﬂ?qéﬁf‘é:ﬂstfgﬁgg‘ﬁgl "to send real tine video
data captured by, or otherw se provided by a sending

dRdkeRourldbs tHE fiieritiodt  t he recei ving device can
display the video to the receiver when the sender and

t he receiver are having the phone communication. 25
Sargecah the ingw capplicadions dn f dateettanshgrs . syBhemaudélate to

; 3 ; e o K '
SRS ACARERA AR b YA HRE ASIASE e
FOENGSIENS 6an b -9 CHIHNMPMediR Shaams: i@ Heansmitted
iretregirtimédoq receivivigRiievite. Anrexdmpnet shetd anGsplication is

dig a is sent as a continuous stream
0 vﬂﬂétq eé g%\é\ﬂn there is not 30 hardly any del ay

in the transm ssion, or the delay is substantially

SIS aita way BRAepimandatingd= (doientigt wosik &libbité network.
gﬁg?‘} Iaf% n@ni%ti@g tsr.:ggﬂérh% Cg Fp?dally 't?or}hcoanlp i(')s%nt ®video
components that are delivered from one device to other. The basic idea
of SWIS.is to make a phone call and simultaneously to send real time
video data captured by, or otherwise provided by a sending device. This
means that the receiving device can display the video to the receiver
when the sender and the receiver are having the phone communication.

-SWIS can be implemented in different ways. The audio can be

transmitted -over. circuit-switched network and the video over packet-
switched network. It is also possible to transmit both over the packet-
switched network (e.g. in VoiP). In circuit-switched (CS) network digital
data is sent as a continuous stream of bits, whereupon there is not
hardly any delay in the transmission, or the delay is substantially
constant. In packet-switched-(PS) network digital data is sent by in short
packets, which comprise the digital data to be transmitted.

Currently, data that is carried over packet-switched network is handled
by using Realtime Transfer Protocol {(RTF). RTP Control Protocol
(RTCP) is based on the periodic transmission of controf packets to all
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Currently, data that is carried over packet-swtched
network is handl ed 35 by using Real -tine Transfer
Protocol (RTP). RTP Control Protocol (RTCP) is based
on the periodic transm ssion of control packets to
all 2 participants in a session. A primary function
of RTCP is to provide feedbacl on the quality of the
data distribution. Synchronization methods for audio
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mhere sound and i mages are synchroni zed by detecting
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2 JEBOENAG oL Bke SRR EALE ol BARERRISE Mamatch

@e{me@n e %cwrgba@ age eulpkls andradiestéicha masipble delay in
deé autdwiyenn sith avraméovlhd@ Is stk atevmeunnl the sound and

ﬁ@ﬁ Zﬁg@&%‘?ﬁ%ﬁnﬁﬁr@bﬁ%ﬁr "?%Pbﬁﬁé%t?o P ReviggB Bevice and

stareaud;o degnceaarmuuethamci;thyeargaiavyaa, whielo arpires audio
St§ arfd YR %E;rfa% | \mﬁﬁ}h gﬁ EYAE EQﬁEEFe 6Pﬂb?ét?fﬁnm a
ng fo&H@' ! tsher acket. The f d
(ff‘é%)f i’ﬁ%’" g %t eé’ signa §W&‘3?FP%’1%B’Q”d‘§ecame
t@utéwwest gignalssand a ealdul2fed delaysanps are coded as
clock ticks of the native frequency of the nedia

sually 90 kHz for video and the sanplip uenc
TR izaien N DTS Pispams A M AU A Alar and a
S vidsomRIR sisam e $s et %Hogbmarﬁacﬂeﬂmlmw ,contains a
e C
oUFiastalf RECRIE heblodf or e PPIAE e MR TlheqiBmp of the
tﬁHﬁaHB ISorseés fonds fandempaaive udde  FIrPseeurlyt aeasons, and
Thﬁnc@&ﬁi %ehrd RRIHcds 88 Icla;ekFiT@& PEneer nﬁﬁ@@rﬁéqlﬁ@"lcy of the

SO oSlan' 5 SH3ETRn ikl 550k SeTiRd: seqyepey or its

| mteger badiipleffor muglio)e An RTKeP ket spieiacapiconmpanies each
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' RTEP "s'tr!'egH'l t Pé%&lféﬁg? égeﬁ»a\‘éw‘%f&%'n@@ o:"‘@.@n RTCP sender

sendi n evi ce e Vi

> s oansraisd Ridscaries e cvelioetdimes (NTR: tige) that
| sogespindshed pandncufaid@TPstnmeatmqmrTleel regeivee tigen uses the

Rﬁ%’d@@’ehﬁer( R&stns 10 dPveHPRIP Hfiktamps to wallclock time and

schedules the playout of media samples accordingly.

In the basic form of e.g. the SWIS application, there is a circuit-switched
call ongoing, when the sending device decides to share video with the
receiving. device. A-packet-switched video connection is established and
video is transported over e.g. RTP/UDP/IP (Real Time Protocol/User
Datagram. Protocol/Internet Protocol) to the receiving device. As said,
video packets are likely to face a different and unpredictable amount of
transmission delay than the speech frames in the circuit-switched call.
No information about how to synchronize the transported video to the



Dat agr am Protocol /I nternet Protocol) -to the
recei ving device. As said, video packets are |ikely
to face a different and unpredictabl e anount of 35
transm ssion delay than the speech franmes in the
circuit-switched call. No informgtion about how to
synchroni ze the transported videt to the speech is
conveyed by the transport protocols. Therefore, the _
speesivds ermvieyedr byribgutanapertrprotoclsli dharedorg, dbe receiver
YR rePraRidedbcuritBTidio 8hd WitRed §MRAFdrFatiolhe
current invention seeks to solve a probl em of
synchroni zi ng audi o and vi deo streanms in a receivVing
Sewirpary dfitbedventioon i s based on 'utilizing data
hi di ng techni ques, which are traditionally used for

| gital rights managenent, for e | e. Enpodinments .
3he qrirect ivRrion ek B Qe B POLI B RyPARAIIAGY 2gio and
pidecestsiangs e di @cetsingpdenice, Thensiltanh fsobagedagn ndilizing data

n -« .
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Ln_a fir. S t of e i pvept | there is praovi

8 ReRbD o RREE, £ grhifien bre Sridtionis e e Rohiddihis,
semping sdayice, Prmeeddng gderdce.a a ompapidar sprograse  product for
bfRBSSG AR paomMgtMEdREFhPen&IRY it 8 deice. r ecei vi ng

devi ce, "t he nedi a conponents conpri sing constant.

peri ods having nore than one frame, - providing at
Ireafirstaspect of the imedntiorg dhpeniermrevided regmiatlzods to be pdrformed
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él%\'/?di@ Oertale@sgdo% ftth'ennfecfié rﬁmﬁér?é?ﬁs Ongeiﬁ@'t nsmitted with
eri o Tn a second aspect 0 e rnvention; there s
simshirerigatiormifamoetian miating toene @thsy of the media ggmponents, -
ﬁ'iﬂ}ﬁgf the %Vﬁbhr%ingﬁti_on PSR atiohd irmerek MEAEPSIA ;_%ﬁetdt Nso that a
i,d receiving devic - .recover| nchroni.za
FeG plk T arlerbiramien 4 Beod epdvald adlifdch B Adiplirame of
saidpesiodl east one ot her nedia conponent, said
synchroni zation information being hid in said at

east one, ot her dia co nent, so that a, hjdden
I 35 Sp SR FASHREL OF 148, EPBHOR haak Vel GBTRBH to be
perfarmied by o revsivind deaict pempddingn - sacalviag hediat camnponents
" S g Send n- . . ) .
L3885 g e ecove MR 01 Ao ARy flub 3o i
ee &t rtbai madisoaRompopenis: frem ahdepst gneapihry mediaacomponent,
SHARYACAIHILAITAY inSdrithtRANEEIADthidan st ab fdst ®nestBer media

t han one fr .N_Sai ecei_ Vi Lce.. ln a thj
SlReRET, 4 HIB: pUwRBeS FETF & W SV U ol 74l to
ydder dul Wy anfivstifeene of saidmgineg esaideat leasprneioiger media
EBHAPSNSRT -!0é?l’((_&l’ﬁfbl‘i&i@t shRPst RASt TREl meaeAHneMd o be
rﬂ@i%m hr oni zat |fon .nfor Hat Lon. rel tl&ﬂ% to one o} her qi
4 BYomsaRERT S DECHIE-RYRN LTNERIAN. A1 oRlaying media

c¢orhpomeits ccomprising corditantcpepodehaving tiwee thahi aleeframe in
%i& réébiﬁn%ﬁ%tvic,fer ane of a period is equal to a hidden

It Tn a first franme of said period. In exanple

enbodi nents, the nmethod for processing nedia

conmponents to be transmtted to a device, at |east

one of the nedia conponents being transmtted is

provi ded with synchronization information relating to

one other of the at |east two nedia conponents by

means of data hiding. In exanpl e enbodi nents, the

nmet-hod for playing nedia conponents in a device,
conprises steps for receiving said nedia conponents,
recovering synchronization information relating to

one of the nedia conmponent and being hid in said at




synchroni zation information relating to one nedi a
conponent by neans of data hiding. In a fourth aspect

of the invention, there is provided a nodule for
synchroni zi ng nmedi a conponents for a receiving device
conpri ses nmeans for recovering, fromat |east one

medi a conponent, hidden synchggni zation information
relating to one other of the nedia conponent, by

means of which synchronization information said at

Ih Iﬁ%ﬁﬁ—% 2 eéf&ﬂiftlﬁl? Qﬁmﬁaanﬂ@r?iﬁpwmﬂrwm@@sm rpedule for a
played., In a fifth .asp i N i el Snedia
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Hidtgn lsit I 2l fesh flaimie ohsaidIpesiodf rame of a period is

equal to a hidden bit in a first frane of said

iod. 3b | i Xth t. of the | tl
IR exprie esmasmest. dha g aBoder PrRser B Heda BempaigRs to
H gahosrbd & & devics, at deastnoie af tbetmedia hemponents being
tlﬁaglr\:%gﬁ é@?gopilggﬁ:(ﬁ%[ \hﬁt& %&g&?r‘aﬁﬁaﬂoﬁ GhBHhSfior FALARY f one other

t or executlop by a _processor,
oftihe: bt IshehivexmediaeomponarisiINedns P Fl?r%! 'HHE‘Ht s the
nmet hod as di sclosed herein. In an eighth aspect of

the invention, there,.is provi i
Iﬂe?mplgt%'ﬂgﬁdlmet S’cg}?en‘%éﬁgdeiégagy@gﬂ% S?o essor%, na
ddviced) cuneprisesestepe dfobyreceivingr 92id sBeHia ﬁ?ﬂn@ﬁﬁﬁﬂ’féa trRgovernng
JRERRshARicf! RESARRB8IBiiy tododier shBdinegialevirpmnent and

>cording to exanpl e enbodi ments_of. t I O
heaing hids wssaid o niSASE 0 P08 P Eésér?‘ﬁ{:a nggmdeb\h%ﬁfe By means
dfeCahlhngyndardrizatinc mfoinmegicnos aid satpeastemisobiasish cemppenents
the inyent] L,s8s aforenmentioned nodul e for
??ﬁgﬁpgﬁn%eﬁgocrpe%c}péygghponents. The conputer program
product for processing -nmedia conponents in a device
0 %Eéﬂéx?)}lé‘ GrRssHEmERE S tHe forocadsing: modide afoor 2 nerndingetpvice
net ho or praqcess| ng. : ith
GrORsRn Blealiado: PPIAYRCR B0 G O el ooERHbAt with 2
aynbbvomizatimninformnatipre elating io neonedipp FRIMRRIERGPY means o
%ﬁrrﬁaﬁgti oned net hod for playing nmedia conponents.

n one Exanpl e of audio and video synchroni zation the

~least significant bits of e.g. an RTP tirrestag of a f
i dedostth easpaxir péstendivention, dhgee tis cAraydag ek cpodule for

%\{ﬂ%ﬂﬁ%@ﬁiﬁg grﬂgﬁi% g&ggeﬁem%ﬁfor | e aENIRE CRlices posphisbs traeans

me an SSi .coupl e of, the foll ow :
for seeaverpgbamBhiSAS OEHReR PORPORTe s Y firfdzation
RdAEtAretiagneone atheeefthefmedimoormpansnt bymeags of which
audi, o and. vi . sqQl.yf i.an UdddiZ e§bmbblents are
@W@@@F "%gﬁp%mmﬁps%aw t% (I)‘fg‘ﬁ%r R@?/swg]rré in %i chn g
siyrfdheonined tebe playgfonent s of real -tinme nmedia sources
are transported using nore than one transport

.protacol stacgks erejn.the n ; tgc i i
#oRiRoghEt ot JORaLRRIRY” he@ REOeR' 8 indng device
pbmaprisingle musiette t $aid coapaiadifirg coRbigyyed JOJIToMEg; 3 least one
B%’Eﬁ%?%ﬁﬁ'fp%n@ﬁf i bosyﬁéﬂh?&ﬂz@i_tm irifomshticex felating to one other
Scription o “awi, Ngs e acc fo :
gieeia ROIIPORALANG R TIHE S oYAt A PaCand OBALP] ff fhe media
BamponEnt bb thapechitideat bibin & ldstdtanae f ex aepiodsis equal to a
el ati t.0 ES o 3 :and, together with the
hlé’?%ﬁbgﬁf‘o%ﬁgsgﬁ% 5&?% ddrj?%gra&t he obj ects and
advant ages of the invention. In the drawings Figure 1
illustrates an exanple of a system wherein a nedia

conponents are transferred froman el ectronic device
to other,




5 Figure 2illustrates an exanple of a systemas a
bl ock diagram and Figure 3illustrates an exanpl e of
a receiving device. 5 Detailed Description of the
Invention The present invention relates to an
appl i cation wherein nmedi a conponents are transferred
fromone device to another. The3bredi a conmponents
usual ly are stream ng nedia conponents, e.g. Vvideo
%ﬂd 10 audlo gggure 1 illustrates such an exanple.

& it ﬁﬁ@@t the m\qqgl,qopr dhergt i PrvidRg @ receiving device
apmiprisinlgi Mot Bs elicuigedl hdrein. t he ot her
possibilities are appreciated as well. The solution
can be generalized in any systemin which conponents
bf arssyenth aspeat difdhe davesdionr thare dn ppovided ausimputepreadable

r?ngtdréénﬁzﬁﬁr bogggﬁdgf@ke&tﬁﬁk by G Ir;igo%%ﬁsah Wiich when
BYPGREE Ry 1% Pk estol MaPBmets i metrdbas B sed ieioins

streamng nedia to a receiving device 150. The

ff 5 G RA éE‘ﬁ:@c?o‘F%@H %ﬁoﬁeﬂ’ie"f‘e @m = %ﬁ&@? ré4Hable

audlo conponent . 130 a video co

BTy 1 29T wHB ﬁ@é@a%ﬁﬁ%ﬂ@m Yaf PEOGGSEAEMNIEY when
ascdalidd bpdiok ptacessdr irplentemts thedméfitbdods tiselozedirerein.
conponents can be transmtted as conti nuous
bitstream The operation of the sending device
according to figure 1 described in the follow ng al so
with reference to figure 2. The sending device 100,
25 200 conpri.ses in the case of audio and video
stream ng at |east imagi ng neans 110, e.g. video

i nput nmeans (201 in figure 2) and an audi 0o i nput
means 115, 202 such as a m crophone . The source of
audi o and video signal may be live input to the
device or it may be pre-



stored into the device. Live input may be acquired
with the sending 30 device 200 or streaned to the
device from a peripheral device or provided
ot herwi se: Wien |ive audio is acquired and processed
“-in.the sendi ng-device, the audi o input neans conprise
“audi o signal capturing nodul e, sfich as a m cr ophone,
anal og-to-digital converter nodule, and potentially
audi o signal processing nDduIes e.g. for sanple rate

c d n % e
ﬁgeag%(ﬁ@ d&’é\ngg ac?do?&ﬁ @{%ﬁ@ﬂ@ émb%ﬁﬂde 5 Sf \fh% iRvention
COMPHISEH gtnrem?@at\@nezcbmceg%ngxmowlaa Hhec@cﬁwmctewce according to

b?éih R é}ﬁb@d[h@ﬂﬁs oﬁtl&?%ﬂhbﬁrc@ﬁﬁs& hforénghtiéhed module for
ers on, aego(t:entog I% dtﬁltacl Si enral lin ?@T’ roduct for
ﬁY% QUZNg rfBS 8 SCUATGONETY Br COPWLRSTc SHVEFLT o P
piaessingsinzadia onompenents dndasigviat eamgpnisinge modeWheeans for
ﬁ‘nﬁéﬁwﬂhﬁ{;%ﬁo%ﬁ%%ﬁé@f R P FGNSrovbE8A %é&@”@orhéonents The

used, the audi o and 5 vi deo, I n ut mea s t
E‘emPHieﬁ Rrﬁar%mraw %t%BQhFO@%H&j rﬁ%d” a device

somesisimgacadd ypeared Ifqr mhplertEnting aafommnentxnaedfmé’thpdtfoe playing
ﬁ%@‘fﬁ%&ﬁ#o'{é is parsed, audio and video streans are

enul T1 pl exed fromthe container file, and audi o and
vi deo streans are decoded. 10 The sendi ng devi ce 200
fruohd exacpid af aadpughd v&resd: syriteeord2ationothedidabesighifibdnt bits of
g%\?;)é" lequingéét%plsd)% %Oﬁpéa?ﬁ %O%PPJH(? ag t?saeéél‘?‘gular speech

At on not 4o any par
Faenerije aoged ite n mnsélrﬁegmﬂqa@t a@@ec‘dfbblm thal r@ﬂ@ @nd possibly a
bafe BEMETSIIdWAINgG Rafiesy - encoded streans obtained e.g.
from peripheral devices or pre-stored files. 15 The
synchroni zati on data hiding block 205 in the sending
Bmbiodimentts of dee curssninpeenrticdy yroyidece badtwarndtanmigatibde means for

%accoﬁrrégiﬁziﬁ péﬁr 'anLled 'dﬁgllsgiéﬁBtslTﬁfg Sdiich LARPbEUtilized with SWIS
Sevices, bit BRorwEn Aiproeatem oK e sireTR b oM segponents of

Zakjimd media sobwéismand wansibriate usingemho@n thaimeone transport

@%%JHI %%da%r Wil rgl‘ﬁt ﬁeWrQhﬂﬂ?rphﬂﬁgc&%ﬁaﬂf@ddé h@lfspr%%le%eans to

he co
a éﬂ%)mué '?Qi‘é{e%ébﬁmﬂﬁfﬁ"%cﬁ?@ﬁmﬁfé of media

ctdrﬁp@’naﬂ@ate Afdid hadéoendtimeaext. | n figure 3, the

audi o -bitstreamis nodified to contain
'synchronlzatlon information fromthe video signal. In
3631 ohifleddiawiiasf t he i nvention (not 25 depicted
in any figure), the sending device 200 nodifies the

hannel - coded streamto e such pieces of .
f’?ﬁ BFARDPAN G G a"é‘ﬁ‘gﬁi Wh{%earﬁé%‘?%@tg% I oRd (gt a part of
thise specificationpfillusteate vexasnpleanmslatibgeto thisugkention and, together
WOt Blip@th, daliall Huiiel! ek oBRR( oy eécﬁ)&h?ébe%s of the

Igure 3, It can also

‘PH?@S?% R éhe Aravgigte encoders or

Figure 1 illustrates an example of a system, wherein a media components are
transferred from an electronic device to other,
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goaipengntl 130 andsiayvigeo CANRPPIY;

30 channel encoders. The channel coding bl ocks (206,
207) input elenentary audi o and video streans and
encapsul ate them according to the transport protocols
in use. For exanple, video may be encapsul at ed
according to the RTP 35 payl oad specification of the
video coding format, and thesRTP payl oads are further
encapsul at ed according to RTP, UDP, and |IP protocols,

d 7, IP,datagrans _ar h calkled '
THaureger WORiARe Fhgrprinar Rl Eh P ek g jand
protocols in use. Finally, the sending device 200
Jaghie 85 i SR8 ar? BRahip@ s s eLenify 8bdieks (208,
provi di ng networking capability and nmeans for
out putting channel -coded signals fromthe device. In
Daated Qdisceptionfoftthe lhvemidrn on, the transmni ssion
bl ocks include a radio transmtter. According to
figure 2, audio and video streans are.s?nt th ouegh 10 ..
Jéiear pieseshalivendiopo 1glates syto - G gepligation  wherein ‘media
Sohporiertyi dreherdnefearot|frdid Oona ddevioe Her anothdrei Tt anedia
t- St d chan Ay R a
ERGITSS ABly R Pieatiy ﬁ%%'#séﬁgﬁéa@%?:?bb%ﬁ and
angdimdFigare peillostraies sach 21 example, Theclollowdng éﬁ%ﬁcﬁemn

?J?é’ééﬂtis 488 9%.'\71?3 %p]@uésﬁnﬁh ¥isTh égawiwe,mqhéi otbet posbibilities
I nventi on . , ! :

PB8 Spnestiaeicas Welf i SplEbt ety B3 bl Afidd B 9h system
am witich lopnipienentsaof. retdime osediagouee aee tegsported Using
Pdredhah éfrﬁavﬁéﬁg%%ﬂ‘?fééfdc%%té&keéh@m i@ tHeOs{Mshronization

, . FLrst, it L th : .
SaBRAkPe ey pirtacals M SAIHLiGNS, Indiaure 1,8 sensing device
Toon travizanite] stdeamiigqrgmezti®, t@53) receixjny i device 150. The

i AT A atiinent shae i an o
. e

:qgifgéé_‘g&o of the
ARt | coRRpehGitsacay eh ranisrrdtiédrag datey pagkbtoakd2b@. other
130 of the media components can be transmitted as continuous

bitstream.

The operation of the sending device according to figure 1 described in
the following also with reference to figure 2. The sending device 100,
200 comprises in the case- of audio and video streaming at least
imaging means 110, e.g. video input means (201 in figuré 2) and an
audio input means 115, 202 such as a microphone . The source of
audio and video signa! may be live input to the device or it may be pre-
stored into the device. Live input may be acquired with the sending .
device 200 or streamed to the device from a peripheral device of
provided otherwise. When live audio is acquired and processed in the
sending-device, the audio input means comprise audio signal capturing
module, such as a microphone, analog-to-digital converter module, and
potentially audio signal processing modules e.g. for sample rate

.conversion and signal enhancement. When live video is acquired and

processed in the sending device, the video input means comprise an



25 I'n one enbodi nent of the invention, the
synchroni zati on data recovery bl ock 255 extracts such
pi eces of information fromthe el enmentary audi o or

vi deo streamthat enable the receiver 250 to
synchroni ze the playout of the two streanms. In figure
3, the synchronization inforngtion is 30 extracted
fromthe audio bitstream In another enbodi nent of

oy ek oA g ErlehboR SebsBhforialpbi sfigfal conversion,
c hamah gloterdidlyl digitalssignaling pro¢essing rrdules e.g. for color space
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d [ f

dg@ggb %%e%%ﬁ?a @&ﬁf&gﬁlbﬁ%tt%gedd th hi cQ)‘Ht%n%r flf% th&'rRaihBP file is
Rdg%rsaﬂeggd@r anﬂ ifee [$iieainms 36$ derﬁvéu lﬁxsdpfr%'em fgntainer
stfileaamd bneicynd Mduy grtaos arecdecbdeidne recei ving

devi ce 250 shoul d estimte 5 the processi ng del ay of

t he downstream processing steps for each nedia

pr Bt ssending adavigad 208k durther ;sm;@@g. Agdige|and egdee coding
bymeghieyi (20T msf(ﬂg dRGifd" ighal yco NSRS IPE presented

audi o .and. vi de u 251 52 n
NSRS b a8 ﬁaﬁl&s\%f U8 52 ooy 4gbFi, e
psenging devicet 200 noay iatsos haye cdenessttor raadily rendodleshstgeams
of, Oy i Vi ng

QS SO Ut BRriphé ol RS T (B R MBS, ot om 165

and a display 160 (see figure 1). Exanples of
pdiiepBpneiironization datai higingutdoek 286disf tr& séadingr dewide 200

a?e@é‘&@é %&:ﬁgééw n;%ce@‘b‘i‘ n‘?foﬁ;ﬂ%&hﬂ%rrrgrﬁéss rig? tiﬁ?estamps

| .@f asmdiac&@é@@leSta@%@lagstosmee‘am*Gl@%vmeeaf the sendlng device,
SYmﬁ]ﬁl@@lan@io end ivides Wﬁidtcmod:i&; @o 20! adone grhbodiment of

TR rhBritEh. Y SURGEGRIRIT VLGP BIGER A magifes one of

charended hitstrearasiita iscludarsuchp piseesroft inbergratiane that enable
PERS PBE&Ger fb’%?hb%rﬁfe wgﬂ%yémqﬁ the ﬁvé)éﬁ‘eﬁf’ﬁs In figure 3,

the i nvent

2B LA prgirpad i aedieiio GeRYT SHDChRMEA Ry fprrpation

f raturtbe ofidebe signaknim canotBeangrnbediofiersiuoh the invention (not
SHQP@Y@& %r@’ ﬁgérm}gj é'@e;rfd ﬁ’% d?e%Ydé: 2003loiRisY tHY channel-

Proces

%.sﬁgﬁaansgwml@ﬁezwﬂbml@%@% % [ %ﬂ@t@ng)rthat enable the
fmvé%@rwotéw@hromﬁd taePlapsidtoff he Wt sirpamee Evenghough the
FoisfPolaflpBLBAN NAHGR (Pak ot s, PG ligh caS ' Separate
smmwée an figurec By regani alsenbeointegrated o seurget ancoders or

heH el ighcbRerdredi a conponent. 30 This neans that a
Ccross-stream synchroni zation information is added to

~at | east one conponent stream by data hiding

t Elodnchguae! Godingoblocks 1806822a7) inpiud elgmestary saudiv and video
S{AThSSard enegpsIRiE TRBRRLCEAdiRG t8ah@ transport protocols in
use. For example, video may be encapsulated according to the RTP
payload specification of the video coding format, and the RTP payloads
are further encapsulated according to RTP, UDP, and IP protocols, and
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hiding. The first exanple relates to data hiding in
speech frames and the second exanple relates to data
hiding in any of the RTP streans. 35 The exanples are
only ainmed for understandi ng purposes, and the 9
skilled person will appreciate the various data

hi di ng nmethods suitable for 4$he present invention.
Data hiding in speech frames 5 In this exanple,

h t f t
db SaBEat 1Rje Rpen<tirarhadbordpationties b Hisk layen and
Hageleh (phyesical ddy ethpeotacolsiin udee coded speech
bitstream The synchronization informtion my

iRk S8, SeONgedauRe oI BERPTIRH: A dpasl oF s pnsmiSsion
Dlodiex (@08[reP09)orprevigingt setwakingarcdpabilitgd ahd means  for
@iﬁ%ﬂt@j&ﬁm@ﬁﬁ%oﬂb&téi{;[@al'snfrﬁnletﬁ’é @l@%c%t rlﬁeﬁﬂe éPnbodiment
9 iheimandieanthe HansmMisaiQR B?Ckﬁéﬁﬁ'é'ﬂﬁl a r@'ert@ftszmﬂer

syntax elenent. In add| tion the synchroni zation

IR 68 £l B Hifio? Al Yt ‘Sipdarts, 47 LR Bifough
@epamtegzlwmeéséaw ﬂw@)hpaaéaes@g Achir@it switcoed channel 220
PO I, R befng: 2 DAGITR SAtdioc et 26 % il be
200 eraieds ahat e, endnnar” iScRErdh hnebefl % % lpgica
phannebasuberaeamd bs aoferfiingle suph dbessarfding devicen 266 and

e f yylﬁgaw@hs&%@%gg 1bhovinV@AtER 0T SR, Re network
FEARMUGH o B O SRRATH o CPEARFROTIEN, bRV cRRkba il or

phrthoidehdscal. intervals of 0.5 seconds starting from
the first speech franme whose capture tine is 25
closest to the first transnmtted video picture. The

Rip receiing fevineodR0 festarpi (e vasse qReratiens Wian.aampared

- B9 théZseriing) &icvidt POONFifstCiturezaivise tiid chaael-csd@d audio

B RS ?eea&f]'%y(?ﬁhhéﬁaﬁﬁ%ﬂ%?%ﬁg(;fc?ﬁm“%%%? s

appled (o bhtainl thekglenEntaryuadiooand vidase bitsireamge which are

agc@g& 10 %&ﬁ ﬁaﬁﬁcéﬁ@%éd @@tdreaucﬁ& dRNVRied dighhls. The
uent |

ERAAINIEG [ GPVicR 2P GORPHORS 3150 B AgHCR R TZAGh (P GRians plock

PR5Lt he systen1 24 nost significant bits of the RTP

tinnestanp are coded and the 25th bit is a repetltlon

of the first bit of the 0.5 period. |t is 8
s guererMbodimerteofethie. weeﬁandmeawﬂgfﬂromzaﬁon ata recovery

Blobk 855 sxrdct alichnsiecss iof iforhhton fivan theelémhenfary audio
or video stream that enable the receiver 250 to synchronize the playout

‘of the two .streams. In figure 3, the synchronization information is

extracted from the audio bitstream. In another embodiment of the
invention -(not depicted in any figure), the synchronization information is
extracted from channelcoded streams. Even though the
synchronization data recovery block 255 is presented as a separate
module in figure 2, it can also be integrated in source decoders or

channel decoders.



35 streans. 10 During the speech call (w thout
associ at ed packet-swi tched streans | aunched yet), the
reci pient may ot herw se operate as normally but al so
buffer speech frames in a sliding-w ndow buffer,
herein referred to as coded speech buffer, whose size
Is equal to or greater than tige 5 expected or maxi mum
audlo vi deo synchronlzatlon di fference (+25 speech

v EFEDu, shnitgHiZausn, 2y Cfifioned anéi b deBbBihg stap. as
fr gdapicied dddigure éﬁhb%ﬁ@ﬁeéhe((ﬂe@d"ﬁ%@t%d@lt slppisted in any
buf: daie) "Regagdiebs ¢t iBORMIRAL peiRRlof Rhe- rﬁ@@@dgfod@sfsfr@ streams

ﬁ*def@"é%'?r%f&f Ao pSisSe theieBHIY fevioe) 250 flucpstimate
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mals rea a g)f so thefe 1s no chan
[éy\ﬂgd@'&cﬁs 5”9 ion at the beginning. The

recel ver exam nes the coded speech buffer as foll ows:

e
ofﬁsgaﬁl]?nsecu Ihvg%géﬁmldi?o s%ﬂ&?ﬁgéﬁ;‘é‘&@@% ?QQ’F Qﬁé) using
bulnpgiles | the rwr-ﬁfmgt davigpddel, Ysing; Wrﬂwrﬂbwtpm devices,
Smt)r fotevesel. il #hguehst ooft Aadiy daenvidieh +nthiehendduies in the

‘@%%Bm‘né@?@sc% 208 SaEAE R Gugd Wiolo Bt isieRl 765 and a

digpleyniso éﬁﬁe figere dheExamples ghpetipheral ougitideviers are a
EJ:m@edﬁfﬁaé?g%@rzﬁ%ﬂéxtem?ﬁgiggﬁgofAlm‘Hn@fiwﬂeo may also
{ IR SR AR in RiriBpesPA GRS Ihifuat. in both cases,
c dbe ccropeiteannfrecoveneck pyn@wmwt@nf information fsaalsko stored
Sﬁﬁeﬂé uéé@ﬁ@sdérﬂiet Hﬁ?bﬁ&é‘%‘ugﬁ ﬁfncﬁ?oﬁnf@h&rﬂ%f@fnﬁa’ﬁ%n e.qg.

eC I S not

odeimEstapSabahara soRTIPR balfh Becia aireams

candl date tinmestanp is not considered further
Even though the presented invention is exemplified by a system
according to figure 1 and 3, the invention can be applied to any sub-

~system including any characteristic feature of the invention. Examples
of such sub-systems are a transmitting device, a receiving device, a set
of modules for data processing including a synchronization data hiding
or recovery block, and a chipset for data processing including a
synchronization data hiding or recovery block, a chipset including
dedicated hardware and software.

reﬁ\%'dYé?d roﬁbsél gg nhndt H%l@rthésp%ﬁﬂs%gsﬂ?éﬁ egfual by

The current invention is based on data hiding in the media component.
This means that a cross-stream synchronization information is added to
at least one component stream by data hiding technique. The following
description presents two examples of the implementation for data
hiding. The first example relates to data hiding in speech frames and
the second example relates to data hiding in any of the RTP streams.
The examples are only aimed. for understanding purposes, and the
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Those series of candidate tinmestanps in which the

ti mestanp value is not nonotonically increasing, are
di scar ded. The series of candi date tinestanps
that contains a candi date 35tinnestanp closest to the
RTP timestanp of the first video packet is chosen.

11 The recipient then appli rebuffering or adaptive
medi a playout to delay the playout of speech franes,

S hat the udi o-vi.d synchroni zation i .
il Paisoln Wi PpEAHF aRe VAT Hat hifth, Tethodsesitable
Hod trenprbessteat tryeRTiPNt i nest anps and controls the audio

and video playout clocks to maintain synchronization.
streans 10 In this exanple the

YRTe YJHed video signal. Die exanple for
|nplenent|ng that is to use suppl enental enhancenent

IR oy t'%l{l@g’lé) &&dﬁ&ﬁlgggé%ofnféﬂﬁ?aﬁ’drﬂeq Odbl%?gtj of

forma or to

kel q&@@naw@) Ri b sSYGAHORIBSRRC S pwﬁ%&é hideigr pigte of

fcdth O\Mnm]nmhg d@cbd?&d e? eealmlmtsntwmupb?herremrmmomzatlon
| S

SOTRRRARER" bl T et Gt Bt of e PRfng: TP

tistestamipe RER seavenae msnbenthevalde hany sydaKielaaent or

@Iéﬂﬁén@f iskat éaﬁ@é“uﬂ;é?ﬁ t@ieiHbMﬁﬂf far @Udéd‘iep@ﬂﬁecm the video

gt Abnetapls. of iRy an erlBaCeE o e f frarmg, num

‘shptax el@onmtcamd & ivalughot hemperalyrefercnciezayntan elgment. In

%aﬁ et s}lﬁé}%ﬁ?an—ﬁhe n'fét*rr‘iétﬂ:ln @Hﬁ' |ﬁcwdéeﬁ f% value that is

L LSSl D 45 Boadlh A decoding

exargyss. The hidden synchronization information can be a subsampled
or quantized data. It should be noted, that the hidden piece of data does
not necessarily have to uniquely identify the video picture, if a series of
hidden pieces of data can be matched unambiguously to the video
stream.

For clarifying the previous example more it is predetermined that
speech- stream contains hidden data at constant intervals of 0.5

" seconds starting from the first speech frame whose capture time is

closest to the first transmitted video picture. The RTP timestamp clock

frequency for the video stream is 90 kHz an the capturing picture rate of

video is 25 Hz. Consequently, the minimum coded picture interval in
terms of RTP timestamps is 3600 (in clock ticks of a 90-kHz clock). The
duration of speech frames is 20 msec, and each speech frame may
contain 1 bit of hidden data. Consequently, there are 25 bits available
for data hiding for each 0.5 second period. In the system, 24 most
significant bits of the RTP timestamp are coded and the 25" bit is a
repetition of the first bit of the 0.5 period. It is also assumed that the
end-to-end delay for circuitswitched speech is smaller than for the RTP

streams.
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25 Sianalling In order to let the receiving device
know whet her the sendi ng device uses data hiding for
synchroni zation information, there has to be 30
signalling fromthe sending device to the receiving
device. The signalling may -take place e.g. using the
SDP (Session Description Protggol) offer/answer node
on top of SIP (Session Initiation Protocol) cal

" rRPfioe B speBtf Gk BRnpll as3pkiled ek wilthed streams
sylachebed yat)i, the recipiendtman otherwige opeedteiagynganally but also

depiffs- spdecH Trape® i id @ﬁ@i'rqglf\{@i’ndok\ﬁ bUFEE! Hér%@z) ‘F‘ﬂgrge‘ﬂ to as

may noj understapd the si I.ng accor di ng t |

ectith spberh” biles Shdssr Mgk S RRUdels a8 igater than the
i gevqpeestedheosi rgaainhiimg avdidreide prayichnenizasoaudigierence (+25
ei t C ' i i Of - ' '

5y HArR® ! Wit 51109 AAISETELPINY biGRi ames ar
syHeaadn PayedoRul Medeieatiiamn are ranaevad tram thgesoded speech
aftdtelr (ilee ther omdied espedichgbpffec essy ofottihe aadonveAtional pre-

A ST R SR L BIGR B s e
t ' .

-ng device. The device 10 conpri ses
comruni cati on neans 320 having a transmtter 321 and

a J.ecejver .322.ar i.s,connect o_such.. Therg,.can
AL oyt B B B RGO T LRSS B P aBLstEl and the
t fissis TR packstlisanecaivedc Al ibat peintashavsorrespoadinig speech
C O I8 hkr OB e ZQHEaﬁo bhetélaRt A8 ER&Nce of audio-video
t el ecommuni cat’ ?n nd the .ot he]r conmmuni cat |agrg rrea{hs
38yneonzation At theq beginilag+ -The, Jeceiyemfralaipefgthe coded
nmspesech bukfer as fell@vset oot hTM system a W.AN system

(Wreless Local Area Network) or other system which

suits local use and, for comunicating with another

devi ce: Théapdidate f@%@@&ﬂ%ifﬂ@“’?@ ftama %@(félrﬁIEQUPHCE of 25
fi gurle 3 cahseceiveprdpeescha frdinsgd d (0 codeddispekaty i effer, in
visual i . [ X

Uhe. devi MTCIREhs Had8R Al By WR sttt A i, 5aa o the
such as hiddgypait I5aheofirstnppeecthdrameaockttbe sequence. The
compr | SendarT RIS e (AUER ightibant IRSTG e cantidate
{ouch- sohaEtaep Al Heerunite” Sebt ofsl sigaificanybits are
means 366¢t wuedroas an ear phone 361 and a m crophone

362 and @ptd.pnal | f gt%.!ﬁ i .
decodi ng,g |tslfe ?'%geggdétﬁﬁgggeu | Oel n oé@m%ig!o&m%% from _those
devi ce 3088ndigatefigstamps; ifat ogaePyglleaspesch frames in the
control oodéd Ipeechybiliter arespopadsiolytfor tibss deam &5 speech

app! i oot [AE I B8 GtibloREBn M BRHTR, Ihe, gopled gpeech
may conpbuler.olfe aorcanslidater diveesiamp (ispuot OgpPjany series of

F;J” her éé}?diégtét Qﬁnéﬁﬁﬁiﬁsﬁfmeﬁemtygﬁ%iaﬁﬁet fithestamp is not
iogg ng &, % dal g, applications, and conputer program
- Those series of candidate timestamps in which the timestamp

value is not monotonically increasing, are discarded.

- The series of candidate timestamps that contains a candidate
timestamp closest to the RTP timestamp of the first video
packet is chosen.
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The person skilled in the art will appreciate that

the previous exanples were provided for clarifying

the invention, which is to use data hiding techni que

for media streans for synchronization. The system and
the devices may incorporate any nunber of other
capabilities and 35 functionglities, which suitable
enhance the synchroni zati on accuracy. Therefore it is
understood that the foregoing detailed descriptionis

13 provided for clearness of understanding only, and
nbite necistenlr ithen | applieat rebufteringl dr badaptide trhediaf ptapout to
| @iy B © gia B PBF et Airdhils, | Sugh aRd the' abdidvideo
STV eniAgtion ﬁso@@gghﬁgeqvm‘ﬁh@ oo RbBltwusy parses the
thidden daed td r BMPt hienestadipsg addv coatrbls Sae r audioviand video

j Ce, ' . ri sing constant
JTA o MR R A=AER ' Foui G ng ot
| east one of the nedia conponents being transmtted
ViAtA ISHIMeNIMORT Padtteding Nf or mation relating to one

ot her of thé media conponents,

In this example the data is hidden to coded video signal. One example
for implementing that is to use supplemental enhancement information
(SEl) or user data of the video coding format or to use a dedicated RTP
stream (and possibly RTP payload) for synchronization information. In
the following more detailed example the supplemental enhancement

‘information is used.

As the speech stream in circuit-switched call does not contain referable
sequence numbers or timestamps, the hidden piece of data should be
derived from the speech bitsiream itself. It may, for example, be a
repetition of the temporalily closest speech frame to the video picture in
which the synchronization SEI message is located.

The initial audio-video synchronization after the establishment of the
RTP.stream is carried out similarly to the previous example.

Signalling

- In order to let the receiving device know whether the sending device

uses data hiding for synchronization information, there has to be
signalling from the sending device to the receiving device. The
signalling may -take place e.g. using the SDP (Session Description
Protocol) offer/answer model on top of SIP (Session Initiation Protocol)
call establishment procedures. The SDP signalling may include critical
parameters to parse the synchronization information in the receiving

device.



hi di ng the synchroni zation information in the nedia
conponent so that a 10hidden bit in a last frane of a
period is equal to a hidden bit in a first frane of
said period. 2. The nethod according to claim 1,
wherei n said nedia conponents are real -tine nedia
conponents. 15 3. The nethod gecording to claim1,
wherein said at | east one nedia conponent and said

ool e SHlRrEe T SRbelite fafe ik Bighliiend e
nediDRaldisapncandingtm thisHavertion dnabesedsilptionscsughmdevices

1, caelgiofe Offige Ofsi%d“aﬁliﬁgithéeﬂD?m@ms! Sheesesd either the
t hod accaor di o cla
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symomq' AdeB ditherdmhbi on is hidden in a coded
speech s Peam 7. The met hod according to claim4, -

wherein at | east one significant bit of one of 30the
el aexamplenarft treorreesivingli deyice s plasstrated an figare 3. The

ek 26 BRtlee; AR ) el Bl SendR cvice T cevio

a RiSRS £BMIMENIFAHON (RERBS @%ngﬂymné fangeitier 321 and a

preteivel B22eet aigp o@hneomdwetP segha Tiesfeorsaint diso ubed other

SeRUaR ARG ARAGS RTnnhE' QP 387 bl g Hienpr oo

hiagdavelky hbar &rslz é@mmeuaicating omaanst 320s wan: & fadaptad for

sesigebminulicaieh RirkNthe other communicating means 380 can be a
kind of shortrange communicating means, such as a Bluetooth™
system, a WLAN system (Wireless Local Area Network) or other system
which suits local use and for communicating with another device. The
device 300 according to the example in figure 3 also comprises a
display 340 for displaying visual information and the imaging data.
Further the device 300 may comprise an interaction means, such as a
keypad 350 for inputting data etc. in addition or instead of the keypad
350, the device can comprises stylus, whether the display is a touch-
screen display. The device 300 comprises audio means 360, such as
an earphone 361 and a microphone 362 and optionally a codec for
coding (and decoding, if needed) the audio information. The device 300
can also comprise imaging means 310. A control unit 330 may be
incorporated to the device 300 for controlling functions and running
applications in the device 300. The control unit 330 may comprise one
or more processors (CPU, DSP). Further the device comprises memory
370 for storing e.g. data, applications, and computer program code.

The person skilled in the-art will appreciate that the previous examples
were provided for clarifying the invention, which is to use data hiding
technique for media streams for synchronization. The system and the
devices may incorporate any number of other capabilities and
functionalities, which suitable enhance the synchronization accuracy.
Therefore it is understood that the foregoing detailed description is



511. A nethod to be performed by a receiving device
conprising: receiving nedia conponents in said
recei ving device, recovering synchronization
information relating to one of the nedia conmponents
fromat |east one other nedia conponent, said
synchroni zation information4aeing hid in said at

| east one ot her nedia conponent so that a hidden

10bit ip.a | ast frame, of ripd is equal .to .
Pigltechifer iGlearmasss of {wadkrSnding Sl 90 o€ esessarily
| tragatiomshauld dve resdt] thecenqroniett the claingy heheioni zi ng

said at |east two nmedia conponents to be played by
nmeans of said synchronization information, and

pl ayi ng nmedi a conponents conprising constant periods
havi ng nore than 15one franme in said receiving

device. 12. The nethod according to claim1l, wherein
sai d nedi a conponents are real -tinme nedia conponents.
2013. The nethod according to claim1l, wherein one

of the nedia conponents is speech stream 14. The

nmet hod according to claim 11, wherein one of the

medi a conponents is video stream 25 15. The net hod
according to claim 13, wherein the synchronization
information is recovered froma coded speech stream

16. The method according to claim 13, further
conprising steps of 30buffering speech stream
receiving first packet of the other nedia stream
formng a candidate tinestanp fromsaid buffered

speech stream
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. formng a tinestanp series of such candi date

timestanps that 35occupy all the buffered speech
stream franes, detecting sggh one or nany tinestanp
series in which the tinestanp value is nonotonically
decreasing, 16 selecting such a tinestanp series

What isglaimeetiai ns a candidate timestanp that is cl osest

to a real-time transfer protocol tinestanp of the
re eived first packet, and controlling a nedia
1p1 ayBethogito %ffﬁer@’@d Ry asendimgddaviee oomerisigedi a

c orm@mﬁndomé@% SoRponBRLSI] "tl%lﬂlsﬁﬁécpﬂohpp"%r ﬁ@r{diﬁgﬁ‘ device to

r.eal - ansfer protocol tinesta
acf?ﬁ"e'}"“ﬁe ‘élc%o{ﬁﬁo a Components comprivig pensiaet periods having
maoe thaohi ore frame, al m 14, wherein the synchroni zatl on

B Bl AT LT, S8 B Tand s i
SWhmlﬂtloﬂaanimaﬂnﬁcreIan dn one cthepbfethe media components,
enmﬁﬁqﬁgt?ydbb%%ﬁ&{“1nf&§1]r§hor1°‘lrprﬂ?§§ﬁ$(glag %s&l&s?rﬂ o that a

sendi evi ce rising nean
h'%i?e“ bit i & et Trarme ot @d?ﬁi&ﬁ’éﬁteq\ma? i ahwgﬁe@mrbm e fitsit ﬁame of said
perioidor mation rel ating to one other nedia conponent and
to hide the synchronization information in the nedia
conponent so that a hidden bit in a last frane of a

2. pelihieonhettisoc quedrdiry to biatiden Whdreimsaidfheaia édrapdnhats are real-

S A nodul e for synchronizing nedia
cgh‘p??)ner(#t'&gg?mﬁgnéﬂt%el ving device, conprising means
for recovering, fromat |east one nedia conponent,

3. h'T‘ﬂféeﬁné%BHh%%Bbﬁﬁﬁ%% | I “Pt lvméréﬁl %ten*cpﬁt ieﬁ':\%?eone media
ot her of the med onen means ~o
syREIARSNE: ndosaid gnsg ﬁmarcmeg@ ﬁor@pon@atsara i@ beetdarsmitted by

2 2eimgpooantimnodie. FEASHEP® BIat6sbIter AR YSEdia components

4. The method according to claim 1, wherein one of the media components is
speech stream.

5. The method according to claim 1, wherein one of the media components is
video stream.

6. The method according to claim 3, wherein the synchronization information is
hidden in a coded speech stream.

7. The method according to claim 4, wherein at least one significant bit of one of
the media component corresponding to a particular frame of the speech
stream is hidden to the most insignificant bits for said frame.

8. The method according to claim 5, wherein realtime transfer protocol
timestamp of another media component is used as said synchronization
information.

9. The method according to claim 1, wherein the synchronization information is
derived from the other media component.
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21. The nodul e according to claim20, wherein one of
the nmedi a conponents is speech stream 3022. The
nmodul e according to claim205 wherein one of the
medi a conponents is video stream 23. The nodul e
according to claim 21, being configured to: - buffer
speech stream 35- receive first packet of another

10EThE HidiRad a&@ordfrﬁj M G&RAI fatﬁhérbﬁséﬁwﬁwdfléﬁ% of hidden

speecn stream
of émﬁgﬁo@é‘ﬁfg ffﬁ‘a'tfeaft'%@stf%nﬁﬁ%lﬂﬁﬁ ronp acgppleate atrﬁ@plent

buf f ered speech stream franes, which th
efect,.sych, on timestanp, series in iC e
1 oA HIBHS bR Rl cFre U By e e SBPRENG. ol ect
s v cdoaiving mesdia copngmrieess tnhedid ¢@afém|ng$ie&|cxéandl d?t e
ti NMRsis t al -tine transfer
pr ot ocggﬁtéme néhcfong ﬁ?ﬁem&@rcng?t\f%d r]efartlglg $9cRBE, Ohnlpe media
corepenaits drerdat l@ﬁ%tygm ather hneedip egwrhpenemtarsaichdynblronization

infirhftion ﬁldQH@é@d‘ﬁﬂbaQb’oﬂé‘bﬁi&%éﬁﬁ component so that a hidden
i zation information to real-t|
b'g% E?ég frafiene 3 BRpHedds eaHal t@tﬁwb\ddﬁedmncﬁ)ﬁ@éfr@me obsgid period
mAaa:Eableagf@imlbm%rwmlélc% n%ntm?lﬂ e" said nodul e
rovi de at | eas
oAM= Y ot ertsl eBRTHSER sommA it B% ARDIGt b eans of
Saﬂd)smrdvomhahorlmdoanamrpcamm and to hide the
t nent
BV nfhin BBt cofbrishd 860l BefiBgE M Fbre than
u%metlraasaldrﬁe@awg)devrpﬁ a first frame of said
perlod .

12. The method according to claim 11, wherein said media components are real-
time media components.

13. The method according to claim 11, wherein one of the media components is
speech siream.

14. The method according to claim 11, wherein one of the media components |s
video stream. '

15. The method according to claim 13, wherein the synchronization information is
recovered from a coded speech stream.

16. The method according to claim 13, further comprising steps of

- buffering speech stream

- receiving first packet of the other media stream

- forming a candidate timestamp from said buffered speech
stream,

- forming a timestamp series of such candidate timestamps that
occupy all the buffered speech stream frames,

- detecting such one or many timestamp series in which the
timestamp value is monotonically decreasing,
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2025. A receiving device conprising a nodul e

according to claim20. 26. A conputer readable nmenory
stored with code for executi®n by a processor, which

when executed by the processor inplenents the nethod
according to claim1. 25 27. A conputer readable

menory stor éélepting swete af dmestaopt seriesbyhat portagssar candidate

\Angltﬁgdmgsgofﬁgﬁsﬁrﬁg *?Natt r?@ §|Bgé%538r 'rFBlaleﬂﬁgt ?r@%&%r protocol

17.

18.

19.

20.

21.

22,

23.

lmes amp of the recerved first packet, and

- controlling a media playout of the speech stream and the other
media component by parsing the synchronization information to
real-time transfer protocol timestamps of the other media
component.

The method according to claim 14, wherein the synchronization information is
recovered from the video stream.

The method according to claim 11, wherein the synchronization information is
supplemental enhancement information.

A processing module for a sending device, comprising means for providing at
least one media component with a synchronization information relating to one
other media component and to hide the synchronization information in the
media component so that a hidden bit in a last frame of a period is equal to a
hidden bit in a first frame of said period.

A module for synchronizing media components for a receiving dévice,
comprising means for recovering, from at least one media component, hidden
synchronization information relating to one other of the media component, by
means of which synchronization information said at least two media
components are synchronized to be played.

The module according to claim 20, wherein one of the media components is
speech stream.

The module according to claim 20, wherein one of the media components is
video stream.

The module according to claim 21, being configured to:
- buffer speech stream
- receive first packet of another media stream
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- form a candidate timestamp from said buffered speech stream,

- form a timestamp series of such candidate timestamps that
occupy all the buffered speech stream frames,

- detect such one or many timestamp series in which the
timestamp value is monotonically decreasing,

- select such a timestamp series that contains a candidate
timestamp that is closest to a realtime transfer protocol
timestamp of the received first packet, and

- control a media playout of the speech stream and the other
media component by parsing the synchronization information to -
real-time transfer protocol timestamps of the -other media -
component.

A sending device comprising a module,, said module being configured to
provide at least one media component with a synchronization information
relating' to one other media component and to hide the synchronization
information in the media component so that a hidden bit in a last frame of a
period is equal to a hidden bit in a first frame of said period.

A receiving device comprising a module according to claim 20.

A computer readable memory stored with code for execution by a processor,
which when executed by the processor implements the method according to
claim 1. '

A computer readable memory stored with code for execution by a processor,
which when executed by the processor implements the method according to

claim 11.



