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1 AUDI O AND VI DEO SYNCHRONI ZATION Field of the
I nvention 5 The present invention relates to nedia
synchroni zation. The invention is rmainly addressed
to synchronization of continuous nmedia streans that
are provided in data transfer systenms. Background of
the Invention 10 Some of the new applications in
data transfer systens relate to transport of nedia
AUDANT VIBE@SYNCHROMIAATIONI ces. The nedi a
conponents can be e.g. continuous nedia streans that
are transn1tted inreal-tine to a receiving device.
h an application is 15
See- Vhat-I-See (SWS). SWS is a way of conmunicati ng

ToRTRERRS Hyanlibf sBiedBR Y ks D traridiitn. The ipvention is

waiely addsepsediosyrichroniratiorelof denidudus media sleedrs that
122 thﬁ’(ﬂed ih8akPghhsfef 8stethof SWS, is to nake a

phone call and sinmultaneéously to send real time

vi deo data captured by, or otherw se provided by a
Bacokiimyndesfitbe.inFantson neans that the receiving device
can display the video to the receiver mhen t he
éender and the receiver are having the

emeuffc e cRew2appligalions Be datd féﬁ%ﬂﬁédSYﬁemS relate to
andporeof media. carnpoasdisobeiwvedreelectranindeviedsoTae media

&drﬁ@@hé@%atr&@&de a%%@@@@% o0 S 15 2 Ghsminca
ingenl-tmer ta pgregabiirg deyige: axa eple ok spehgan application is

Sed-WVhatnSeer(©WIS)SW t ched (CS) network digital data
IS sent as a continuous streamof bits, whereupon

there is not 30 hardly any delay in the transm ssi on,
SWIBhs aevay dfscambutracating Fycureamtst anvia Bnmobite network.

Wéetco?fﬁnhﬁ :ohp% EQékt ISéHya' bg aabé oseé‘ﬁd bXndeo
I n_short a
ooeRongnisith %are é@PV%r ige 1050@% ThE ks ice

o BRKS -is bt rabkd mqﬁmekcalls ahdmdhwﬂan@Bubly tossevyd real time
Efé’ci déia{@aﬂiﬁ?@&fb?f oF'oth@%ibe PRIGded B a SRR 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 handied
by using Real-time Transfer Protocol (RTP). RTP Control Protocol
(RTCP) is based on the periodic transmission of control packets to all
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(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 feedback on

the quality of the data distribution. Synchronization

nmet hods for audio and i mages used e.g. in video 5
conferencing can be found fré@mrelated art. An

exanpl e of synchronization for video conferencing is
dlp&@il@padtsl in EPERBEIOR/ Mlprimhey ¢usction cinETORGStoapeovide

b h

SRR AT e Bl S be L SRR o Bh e

deI ay in a gateway on a-signal routed through said
IByR Y}ﬁlébnd-iiﬁet!jdn }rﬂ@tfﬁ@gnﬂ)ralfa@dﬂ@ aﬂrt]ﬁgmaggtspwbédageg in video

.z [ [ Vi

SHOBHPRCAEY Al s ToRR iRl CRugtell Efles P “Erilie of
asgmfnr@mmanofors\ngeal@rﬁmm}mgeﬁs ﬁl@mmj inERH057337 BT
gwlr@f\@xsd CaARARE agé?g ai@tgf ﬁbmgee bﬂab@ctlhgtwmsmamh

d I t
cbehwedn the sonyd st inadde GHipus #df &dEiha covpraig detay in
18 datewiayon aaigoal uteduhrBlighssaie gateway gintibnhasduod and

W?@ o‘?ﬁ@@%@ﬁ’drﬂgﬁuz%ﬁﬂﬁ@ ﬂc?tlgﬁrfvﬁféo device and

et cont

t B e slayies arad %@Q@mectmafga@ww %%@E%%"’%@Udlo
ss:gaana hAdSHtied xi alsndmnW@atewdwestcam@wruftdetermmmg a

aa%ﬁ“ﬁ%tgfe.%&eéﬁg@qa@@ 7 SBIECE Anchlfedid i Sarieo
éﬂlﬁiﬁdﬂ?a)ﬁequency or its
integer multiple for audio). An RTCP packet stream

SSHATRRNBOR SLwae s ShRADs. ¢ PeL'E%n 0oy BTE Srdagndhd a
avide aRT Pestream, vial denecs follews. NERChi REP pagkel2gontains a
ORhESEAY ¢ rttﬁeagﬁﬂbﬁﬂcw Wie HACKe MTHEA TRyt tTrh@stamp of the

receiver t senger repo

HIRAPt IRTEek itRe & g@ﬁgop}) \@ppd tp; ﬁgcgﬂg reasons and

. srheghainess tdre -pbded s eﬂlocledhckssm‘nmeammofréqughgzy of the

'rﬂeﬁﬁe (Hﬁ?él@ ol E’E]—%f I ggj nﬁ\/\*lﬁa aéﬁ}hbm f%uérﬁ:?r ®r its

ci‘rcul ongoi ng,

| g@maﬁgnu@ma: é)rd@a,qilabsf\lﬂ d?EGEr pachelireamragaganpanies each

RTP stream. Periodically, every few seconds or so, an RTCP sender
report is generated and carries the waliclock time (NTP time) that

- corresponds to a particular RTP. timestamp. The receiver then uses the

RTGP sender reports to convert RTP timestamps to waliclock 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 transportied over e.g. RTP/UDP/IP (Real Time Protocol/User
Datagram. Protocol/Internet Protocol) 40 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 transporied video to the



recei vi ng-devi ce. A- packet,sw tched video connection
is established and video is transported over e.g.
RTP/ UDP/ I P (Real Tinme Protocol/User Datagram
Protocol /I nternet Protocol) 40 the receiving device.
As said, video packets are likely to face a

di fferent and unpredictabl e anount of 35 transnission
dela% than the speech franes in the circuit-swt

aech IsngonMewsichdtyi &ie dFiRPORoRretacelsndiessicse i'}?e rece"’er '
darmios pSsrogdedy ndewratoatidie shd wdeeshndgoniatieyed by the
transport protocols. Therefore, the receiver cannot
reproduce accurate audi o and vi deo synchroni zati on.
Suinmary obthe lwenio@nt i on The current invention seeks
to sol ve a problen1of synchron|2|ng audi o and vi deo

rearrvs%Z {5% kg? i ce. Tesouticg_ﬁlsbascij d
GHITED |”H8" '?&ee i Vel PRIGRL OF R oG audio an
videqlistreamal inya memjvrﬁgrdemcge tHie solglhoa isrhasgd wenutilizing data
ﬁr&’lh qxaRmbGes, ﬁﬂm@ﬁ“a‘f@ ‘Br*a%ht&fna'il?%sé& Ffé!etﬁibltélrﬁg@ﬁé hfhagement,

seeR o pr met SSi
RE RIS EMBOTEERIIOF B SHIENHGHEAN £ ek B iatide a mgthod
for preessing medial eompomets] e method foc plagimgzinedianeamponents,

' é:gfm%%ﬂ{% m&duls &3] Lﬁ’@“fbi:%yn@hfo%%q:'rﬂgd[ge&?rﬁéon@nts a

rogram product “for “processihg an
dsMirshe At Se¢eiviRgdE@vice, #ncampliest PERSARY FB'PdUCt for

;Irb@esgwgsahd%ym@meaua gompeviedtdna d@liked to be |
performed by a sending device conprising: -
processi ng nedi a conponents to be transnmitted from

- Intecfirst agpet dfdhe dwandion, theteils prayidrsla cesthod do pedperformed

th d £ th
Rufe £OBe they sSelie. dPder ot B TesrUng o USE: BFF Media

aorﬁmjmmts aompising rgnstant neeridse hawng ttherardoara one frame, -
| C {0 f

FOVBRRLBE Seast Bh@oﬁg m@ggéa@ B&ﬁfﬁbﬁ@g § Bqug %H%Etﬁé?i with

S|V8§|ﬂfoﬁ1ﬂzﬁ1i'9“df'f0&”\§EPF selating &g e ¢thero hﬁ?‘@dﬂﬁd i gom P\O'be"ts -

Hiding tther syrechebnizaiord infermation lin thesmediad caspenénbbo that a

A O = G e o o1 R L& IR it e o
Sﬁt‘i}lpfaﬂ@i)nponent s in said receiving device, -

recovering synchronization information relating to

In a second aspect of the invention, there is provided a method to be
performed by a receiving device comprising: - receiving media components
in said receiving device, - recovering synchronization information relating to
one of the media components from at least one other media component,
said synchronization information being hid in said at least one other 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 in said at least one other media
component, - synchronizing said at least two media components to be
played by means of said synchronization information, and - playing media
components comprising constant periods having more than one frame in
said receiving device.

b‘yoap@@ﬁa}hg &é\ﬂ@éI&mﬂnﬁﬁ@sta,ﬁbcegémgqﬁeai%vwﬂap@ﬁéﬁts to be



one of the nedia conponents from at | east one other
medi a conmponent, said synchronization information
being hid in said at | east one other nedia conponent
so that a hidden bit in a last frane of a period is"
equal to a hidden bit in a first frame of said
period in said at |east one ot¥er nedia conponent, -

synchroni zing said at |east two nedia conmponents to
ni zation

be l.ayed ans qf said synchr. .

Epﬁaftgfr ﬁpgﬁ? Xfaﬁ% |pv%nﬁ%, ﬂberﬁé%ipéow %%ﬂgﬁ??lng module for a
seodd sdevice; onstrptisingernedss hmri pioviding Bhalkasheone media -
doniBhd? wililadsyRIRbNI-AG0H SMbERatidR relafing tbbrd other media
aspect ?f t he H}\égnt on, there_ls{_ prpr\éjded_a L .
COPRARSE ngNdlo il RIOE oihes sYBEREAMALRBy eI et ins iy media
avegpunenbrsoptiati aliniddent biteiasa lastefremd ef acpepmhéntequal to a
Hﬂﬁéﬁ Bit Y2 GRSt GR 8 of Q?idgﬂsrdr%rdr.mt' on relating to one

ot her conponen n

nmedr a to hide the
-synchroni zation information in the nedia conponent

I8 @xtarm;tle aarﬂitb@tﬁ?gnm,tth% néthasfor fpredassifg mfm comhpoRents to
X a | en. DIl | S ra | .

o Bheftd 1-00R0CR. by iPad bhd b HERAR, chffpkinents being

transoutied igpravities wihsynelmosizagionteformatienirelatiog teone other

AW S€leadl W EARHILBSMBENERNE BiEMieans @FBAREMHMgOE! Ng

transmtted is provided with synchronization
information relating to one other of the at |east
I vexamgde sernboghiorestts, sthiey matizods forf piytrg Madiangoniponents in a
R REP cBnfiHed %B%Sfor tr@@ei%?rggﬁdfﬁ%d@ @bﬁ‘n@gngﬁg[ fecovering
conponent's 1Th_a device, coliprises _steps for
SYBRPRIZAHoR NP TR ERIAHKhdntane QddB9emedly component and
bejmchidanizad | @it leakdr opei witheel alddig tcomponent, the means
of e Qe AREAERI- AR RS Dol Shibiny8hdl @l MeAR! cBRBonents
ot her “medi & corfponent, by nmeans  of ich
asg Aytetyanizedito®e plavedmat i on said at | east two media

conponents are synchronized to be played. In exanple
enbodi nents, t.heThe processing nodul e,f.or. a _sendj.n .
1B SHRDIIE Esnedidiart L ip ofPetPaiTnEIUR b AT device
~ cotripgisessuieans doppravidingiiat Heast ey ottrasmhediai exmponent with a
s&ﬁé%ﬁ%‘ti%ﬁ irfIratdtiog r‘efPa(;c et BAL InEFRPIRPENE B ARSINS of

0 data hiding. I'n a urth aspect of the invention,
deiRping provi ded aThe nodul e for

In a fourth aspect of the invention, there is provided aThe module for
synchrohiz_ing media components for a receiving device comprises 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.

In a fifth aspect of the invention, there is provided 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.



synchroni zi ng nmedi a conponents for a receiving device
conprises neans for recovering, fromat |east one
nmedi a conmponent, hi dden synchroni zation infornmation
relating to one other of the nedia conponent, by -
means of which synchronization information said at
| east two nedi a conponents are3bsynchronized to be
played. In a fifth aspect of the invention, there is -
r ovi.ded n r|S| I
IH 2 %Dﬂﬁ %%%éc‘gc“:f C%'* ﬂr?\)ééﬁ%n g p'??v ﬁ?%&;g?%ﬁ%wﬁl% gewce
C@ﬁmrﬁiﬂg)&m@l@ a@l I@Qﬁ/h@m‘mm zatl on information
relating to one other medi a conponent and to hide

t he synghroni zation.information.in th di a
13 eSS oSBoFag DR IR Ehereim PIOYdeq o FARUisY rgadable
npemond sntsreéq wmalh towda fdri doeoutiont byn aa drocsdsdry avteclof when
ﬁbl‘i‘teﬁeﬂ' ré@e C#dl‘ nﬂg%r’?ﬁéﬁsﬁé’ﬁ%ﬁhéﬁ ab R SRR ralh.

ere | a receiving device conprising a

nDduIe as’ dlsclosed herein. In a seventh aspect of
In lae eighibnasmact dfitbe m\'remtlpnpm'aieds provided taecompaigabéadable
nﬁﬂB{Yy $E26C Qitdf tc,%dgo e%éc fort” Sg‘ d% é%rro%ﬂﬁ@?rwhen

When  exec I ple
exeeyisd bydhginseressad nﬁ@?@ents the metked)as Kisglqsed: hasein.
the invention, there is provided a conputer readable
menory stored with code for execution by a processor,
whi ch when executed by the processor inplenents the
nmet hod as di scl osed herein. 4 The sendi ng device
according to exanpl e enbodi nents of the invention
conpri ses aforenenti oned processing nodul e. The

recei ving device according to exanple enbodi nents of
the invention conprises aforenenti oned nodul e for
synchroni zi ng nedi a conponents. The conputer program
product for processing nedia conponents in a device
conprising code neans for inplenmenting

af orementi oned nmet hod for processing nedia
conponents. The conputer program product for
-synchroni zi ng nedi a conponents in a device

conpri sing code neans for inplenmenting af orenentioned
met hod for playing nedia conponents.



In one exanple of audio and video synchronization the

| east significant bits of e.g. an RTP tinestanp of a
~video stream corresponding to a particular speech
.frame are coded to the nost insignificant speech bits

. of-that frame and possibly a ﬂuple of the follow ng

frames. Enbodi nents of .the curréent invention provide
a backward-conpati bl e nmeans for synchronizing e.qg.
audi o and vi deo. The solution can be utilized with

ﬁw %enaﬁfgwd@eﬁ;e Eé&o@hr@ 9 ékarﬁpberenmoaﬁm&ﬁtg ragfwhec [hvention

St es Hp e TGt ProeenDehodis o e éuise ggapeing to
exactpie embodiogrds ofiibednvention compepes afgrecantioned module for
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f@e Kaecé’l%ﬁ’%“e d®o aar@vtqen%n]@ﬁng code means for
uiﬁ@tememﬂng)afomémbhaoﬁbcawhetgsd Toe pesessipgnyiedia components. The
Erolg#]h Iéro?ihs H’&C %ﬂfﬁlﬁﬁ%sﬁe&?dc&ﬂgéﬁ%ﬁ@tiﬁ 4 device

eCI
qoanrzarts"mg cedetrneanis rfOéﬁPplﬂﬁ"%{ﬂﬁﬂg plogrImaRtoneg) methqqlefor playing

rB6dis cbpbAentsexpl ai n further the objects and

advant ages of the invention. In the draw ngs Fi gure

1 illustrates an exanple of a system wherein a med

Ie emgosramiple 0f audie andfeédeq gynehsanizatien e least élgd@wabblts of

dg§ &M RaP tn’iﬁesi%in@;!)J bP adiidéd §ﬁéa|<'mt @ﬁr@ﬁ:oﬁ&ﬁ@ioea @br’@u[ar speech
gg:ﬁrsl’ { S 83 dotp tﬁerné%%a r'&@ r%i}lsggeclgg Pﬁ hlagﬁg e S possibly a

_ cbaplerqfﬂhe olowingtfranésivent i on The present invention
relates to an application wherein media conponents
ranfe ed fromone, device, to anpthe The
RIS B AU NRIR SR RIS Rt E T oMBRIE Méans for
sgngwrowznrqp e@obd@oaamhl widdei. githee salutibh usarr beegtilizad hwitim SWIS

ssmﬁE@aJéatl o | a' AP g@ﬁ{%w\s\lh@ﬂ dsﬁﬁf’éﬁ%édlh%nﬁy&%nts of

n ex a
"%‘é)‘stéﬂ’%l Medjae SOUsPRS B HansPiietsUsiBY | Mot ethas) @neofransport

peatochiestBerRe nahezat the trangpsit retticol stavks db nod providEnrieans to

T ] B B, SRR B B e s

cggnﬁ)@ne@tmai@audl@, video and timed text

Description of the Drawings

The accompanying drawings, which are incorporated in and constitute a part of
this specification, illustrate examples relating to this invention and, together
~with the description, explain further the objects and advantages of the
invention. In the drawings

Figure 1 illustrates an example of a system, wherein a media components are
transferred from an electronic device to other,
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15 cannot be done by protocol's own solutions. In
figure 1 a sending device 100 transmts stream ng
nmedia to a receiving device 150. The stream ng nedi a
conpri ses nedi a conponents such as an audio

conmponent 130 and a vi deo conponent 140. The ot her
140 of the nedia conmponent$ can be transmtted as
dat a packets and the other 20 130 of the nedia

Eqﬂge@nt RLSHAtdEah 'AReMPIETh steANhs RUBIMSK diagram, and

tream The operation of the sending device
according to figure 1 described in the follow ng
Blgaoe d t hillustratesmas exanplgufa eceitieg sleitieng devi ce
100, 25 200 conprises in the case- of audio and
vi deo stream ng Ieast |.magi ng nmeans 110, e.qg.
Detailed [Aaseriolor iefgure 2) and an audio

i nput means 115, 2023uch as a mcrophone . The

d |
T8 e, HOARGT IoERE ) HAL cIBlCaty . WRbP e
erIppeRents| ak tf&ﬂﬁj@"ﬁdy re@ &’@@u dpuigendq hanqslaee ohbe ngiedia
Sémpeente @Ml afd seetingomickita dempomdntmeay. video and

%lfé[bglb‘fgﬁgc Tdstrateh GSL%&\ % @%Jﬂf)ieermﬂeg?olfovyﬂﬁndeééﬁ‘ptlon

Bresentsgﬂmes 8, applicationias ARRXEMRIanBUt Bipethes pasgikilities
Setishretridd s el "PHY | Riutfoic Bad beagBherafipbg e any system

. t O- t |

Rt o mp g, of ST TERLH By re BoAEHIIA tsing
Bbre mareose aransporisprgbacolatack asddn whivh éhe |synehkanization
dﬁr%?%‘é'& ﬁgg)roﬂfc%%%%ﬁ?sbfﬂm he. ﬁ‘Pﬂ@Jf@% %eé!éﬁ‘(ﬁngtdé@nce

Vi deo I n

S .conpri se an
10| Wansigits. SrRaMInds ameda (g aan%?PC&b‘”'P% &*ﬁ&\cleaﬂm The
SIENRING Mhediaaconeisest inédin d:ogmmcmemsgsad:ml ag an audio

ST FagPgh &5 Fao E%ES%Hf he COREPT BAQIDS the
ﬁgn@r eO@p@n@at% sandee fitinsmilted an diaﬁa Akl @a}%th% Other

chf the Adi® ebshponenticocampbé maasmittedi aal tyntinuous
Ft ain the foll ow ng steps: coded audio and video

are typically stored in a container. file,
the container file is parsed, audio and video

Fﬁe’ B t%heoldﬁfajééhﬂiﬂégviﬁé%dd?éln@ﬁm A0 1 dédcpibed in
the C}osowmg a{eo wat reference 0 ?gure & °|q1e 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 figure 2) and an
audio input means 115, 202 such as a microphone . The source of
audio 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
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
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10 The sendi ng device 200 further contains audi o and
video coding nodules (204, 203) for digital signa
conpression. The presented invention is not limted
to any particular type of a coding algorithm The
sendi ng device 200 may al so have access to
readi | y-encoded streans obtd& ned e.g. from

peri pheral devices or pre-stored files. 15 The

S YHhEBS eoduaé litsludiigoa R, RoséhseKorBhalog fohgigianebmeersion,
< ok Bubta, Gy SRl ERRRtsRhiiPales fbeloedi8 space
acoovelising), tpiciue size conversion,nendsignal enhanocegnent. When a
B e i e o

QrigRIL a0 BRICR K icaNtRN Bhe LICYIBY ek Grdashaudie and
_tS gieieogsimiarb'stase rtepically Ie;tcmadlin mcmuamqmifﬁae,emleocﬁontainer file is

spgerasatdm fgyﬂt Hi%@tabétﬁeayheearb M]Eib!éﬁzoe%ﬁh {tl‘ih’é‘eic%)‘ﬁtainer

the playou wo streans. In ure 3,

aE@is O 2iilio 2 Yideo s At deepad o

synchroni zation information fromthe video signal.

I n e ' j i . 00 5. . .
oToPo Sy TR o, ot OGP bt dnd g codrg
nd@duless (204, ndpt Qigidald signal apORMpressiendel ke chresented

pineeato®is nbi Akl wnaby plarknad spehsf a lceeing efgdrithm. The

HOTIO desfocl SRoRnk e aveadeleSh B FERI sttt syroams
poiameckel gadrom pepipharal devicks o pie-stosed 8les, it can
al so be integrated in source encoders or 30 channel

d The .ch | di b (206, 207) input
o synahsphigaas SRR fidlog Blosk il i 106 sstiiilg, difife 200
treesivesawatissgry piddes afrinfap@ationpsuocb asl gaptoringdinestamps
¥ 'm 184 4 D GARSIBLR R 3¢ #9% deRBiddevice,
il e O e
ehe dpeetitiirg dhacsactiag zatorRd8ta hidihg divtk 205 maddities one of

1 o S A, Al A pPRfBu it st B
ghotreceiver ite aysie! rtmiamth9,-plah@uts@hmaw§va@\wea@@o@ figure 3,
GRERIUGIE DitdtrdaPASS MBAIficthits BoREi® synchronization information
from the video signal. in another embodiment of the invention (not
depicted in any figure), the sending device 200 modifies the channel-
coded stream to include such pieces of information that enable the
receiver to synchronize the playout of the two streams. Even though the
synchronization data hiding block 205 is presented as a separate
module in figure 3,.it can also be integrated in source encoders or
channel encoders.

The channe! coding blocks (206, 207) input elementary audio and video

streams and encapsulate them according to the 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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5 bl ocks (208, 209) providing networking capability
and neans for outputting channel-coded signals from
the device. In one enbodiment of the invention, the
transm ssion blocks include a radio transmtter.
According to figure 2, audio and video streans are
sent through 10 separate ch@nnels (210, 215), one
being a circuit-sw tched channel 220 and anot her one

ﬁfkj%ﬁa aﬁ%cgr%tﬂféﬁ &ﬁr‘?f@@ ﬁ@@d’fﬂﬁi 2 Bhe HéyéMi"(lu*ﬂeIayer) and
p ?c ted t £ fncgisanne i's herein considered

%é(eé I(BBV%'E? a)fﬂ'arm@ PeVe%i ved bj a terminal,

such the sending device 200 and the receiving devi ce

Pfﬁ%ﬂg ﬁb,g steﬂdefe dbmé%”?bgnc&% risdUst |1dd2® &?é"l%ﬂfsrﬂi%saon
'structure

Hgknol20fe. POP) yPIMIAIR, ARPPLTG | CaRaDITe AL dorRg for
meZE:ﬁawlchdm signaiss éroop ¢hatdevice . vineone ampbodidnent
éﬁg% égﬁ %Wsﬁﬁiég bibtkSinciide é‘?&&i‘o"[‘gé%érﬂﬁter

vi deo streans
. 259) . Then channel decodlng (256, 257) is applied
A@c&ﬂt ot ﬂguﬁal enenbdioy andlividendsivésleg hre stertanBrough

S0 0 S5 MR DL ST gl 220
awhpanather ns tzelegnahpaﬁkehw&ﬁhecéc@m@el bR38k It 2&#l. be
ggg%‘ﬁua?étf REP oA "Eh@hndineis iHdvemt icoRsidehéd as a logical

L Bled B oAl e (6 6l L g e

the mcdmrmgsdemm adcardimgaty the irvendioni 220. Phags.t ihe network
@ﬁfﬁ&l%&gfé rtt"ﬁ% cﬁ%@ﬁhrat@fcﬁd?ﬁeﬁ m%ﬁbf Wnol Be fully or

lzation Information i's
rdigaf. omthe audi o bitstream In anot her

enbodlnent of the .invention (not depicted in any

fé{ﬁg réaceeziviab][}feng/é‘ %gpgﬁ'{eﬁ S rl‘eb s%rﬁﬁél‘ \E}gﬁﬁmhen compared

 toythensending dexicel-2QD. rewvet jossives thehanna-sodadedio

aﬁ‘ﬁ‘] qideerafraams (P8B! 259)0 Thanir éhdhnel tdeadi 5(9569257) is
ilgar AL qgfnnthseogﬂe%?eﬂ%?f 4 Ghd vided BRARE ms, which are

decoded to obtain uncompressed digital audio and video signals. The

_receiving device 250 comprises also a synchronization recovery block

255.

In one embodiment of the .invention, the synchronization data recovery
block 255 exiracts such pieces of information from the elementary 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.
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Pl ayout synchroni zati on may happen after the decoding
step, as depicted in figure 2, or before the
decodi ng step (not depicted in any figure).

Regardl ess of in which point of the nmedia processing
streans the synchronization occurs, the receiving
devi ce 250 should estinmate 58 he processing del ay of
t he domnstrean1proce33|ng steps for each nedia

er‘I& n@ﬁltdhlf‘é‘ﬁbrlmf'ﬁﬁ thﬁ ﬁcﬁﬁéf Nhel bbby 3btep, as

ro ess
@@p&taﬁﬁhi} ; Bhbe %mqﬂﬁg %tgel(rp%i}pﬂemg any
1(ﬁgnn@9uIF®gardlelslseofr Er:whmrngordmofctéanﬁ@dlammgassmg streams

P @gﬁ&ﬁ}oﬁiﬁt% o%‘é?}sc%e re%@:ﬂ/irgggJ dVREE S50! Brdli8 estimate
case audio and videp - the nodules 1n the
r e PRESTIRY| delaysel (e davnsiream piecessing lprakiar each
sysddim phdcedsihg paths pindy make ((jmee progessing) delay equal by
put devices are a
%ﬁ@ﬁig?@p@%ﬁﬁﬁ%@ ’ﬁﬂtxternal di splay. Audio and
video may al so 15 be stored, either in conpressed or
uw@@m §§§éH i@ tand! Vidbotdigsaisnay bd bat[ﬂjtq%1SQBQ§UHS|ng

o 44@%&3"‘% FeRBMAE deffbel ﬁe”S%gﬁﬁspﬁaﬁr@irﬂ@éﬁﬁ' ffvices,
i andiorestored. In dhe aesiel of akdia ian videss — thetmadees in the
C@B@Rﬂn é%fé@% lc%hﬁﬁaﬁde?@kg)(ﬁbetak@ﬂ@ sfeh® 165 and a

I
R t(gg?e fgiire 1) EXAIes AL peribbat! Spiindgyces are a
alpzpmdsfdee apeakesahd @y extemahdispiiynhadiy and video may also

Cl'S‘é1 sﬂfﬂe@r bﬁﬁ{aﬁrf Eértr\é?@s% 6Pﬁn§(§mﬁfgég%ﬂ foﬁ%%mh%thqases

uch su ansm

rf@@eﬁmsﬁgsta%ﬂmc@coé(eé%d syaehmmt@y fﬂi@"ﬂ@k‘%ﬂ is also stored
poroftRs sisBd  tondétivi: mdAsitYe duchnsyrshironizeddon inictmudio?h e.g.

Tk T oo d PG in HRi PR A M REERS .

bl ock, a chipset including dedicated hardware and

3?%&%"&1'?1?# tﬁ“@héubfﬁﬂntéﬁVﬁﬂr@nﬂBn' & @?é?ﬁ médjaﬁ)ﬁ a system
Sl agatn kb el o compnent o3 T BTeaie el 8

- @ysterasinchuding amockatacien stinfdatudavd thé divention. Examples

o SRR J%\%nﬁ@'ah?‘ﬁ' s IREAG KBV PIGRRTNG deVibe, a set

| es O e |l enent at 1 on _
f rabdules aimmpegsslagda%ldmgja@mcﬁrga@@eaﬁ datfdyding

andrecovery block and a chipset for data processing including a
synchronization data hiding or recovery block, a chipset including
dedicated hardware and software.

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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t he second exanple relates to data hiding in any of
the RTP streans. 35 The exanples are only ained. for
under st andi ng purposes, and the 9 skilled person
wi || appreciate the various data hiding nethods
suitable for the present invention. Data hiding in
speech franes 5 In this ex@nple, synchronization
informati on for playout of corresponding RTP streans

S A A 0 T i i,
toy be eSO or nati on may i ncl ude at | east one

feature of the follow ng: RTP 10 tinestanp, RTP

| ue of any syntax el ement or
Eéch I ﬁqe\éaed to identi%/y a coded picture

in the video stream An exanple of such an el enent
nr;ettﬁisvaleulgntpie,fr@;rﬁc}Mzasmt ainfelragtion afult apl@joue  of
of tenpora eren . ,
Sore ST £ T2 S BRRT R PRI D" Bliced s £ Bioge o
datat withir ther i cededorspased vbistbeam: stih@ansyechyongation
iRl 9hay Molias ! Ieashone Ralurc) B e iowing: ATP
GHaRERcR HEr sEauance B Sbelrior e biralty SRl algBfent or
glermntofthdaicandbesusedttoniendifinra lopdedy piatereun el yideo
A fl%f} tegg{'rgilge@f Lish Wt elbinaht Sel 8Svalle bBF e _num

v bt i vae G LR Be el

aadigon tthe ssypichestizatiomédotrhation lstmlemlmle eany uaigEathm is
n t S .

B 47 08 R Dol 1017 358 s, oA Becouns
nprofess)s 1% kiddessynchranization gformaliencande & sersampled
gy chMtQ?dMa.RT%hgthftsé aitRed) ek thd hitlteangsiecbaf ddie does
vVi.deo stream.i S : ur, I

it nepegsn iy aiae fpulidellidafior ¥ HAdPpR e Eg s of
hddenrpieces efvdata cant benmmheémnamb@u@ngb/ i theowideo

diidang! ock ticks of a 90-kHz clock). The duration of
speech franes is 20 nsec, and each speech frane:-my

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 circuit-switched speech is smaller than for the RTP

streams.
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30 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 nost significant

bits of the RTP tinestanp are coded and the 25th bit

is a repetition of the first bit of the 0.5 period.

It is also assuned that the 1@nd-to-end del ay for

circuit switched speech is smaller than for the RTP
3®ugc| PR - spk Eg?ééum lfﬁ?ﬁnsﬁ’@@ﬂbt@@' aéN\étté‘.Wl%hed streams

C

* Fnese b P ool ey St RS OReta oA Ao Py but also
abstfer Ispbbeh fegrmes inf a aliding- wirded ilifieg; Wereloweferred fo as
V\EOSE ’835'&5(?1 rbﬁffécrerWﬁgsé Gi 28 lsc%ﬁtﬁﬁr lslBe%?h Mtélerthag the

I.ze 1S equa reate

oBXRRXPRuPF anﬁWWU&Uﬁvn‘gﬂ%nﬁmhreﬂ'zéﬁ'f)f’eﬂéfﬁ%@“(?e (+25
( sﬁéecrs degabsy.r Ansisguldl beshotibed, behatothiec dulifferbat frames are

bH régmfégﬁf%t al?%for@' tgsgdé(reo lré'%ﬁgg ;ﬁ'oﬁleirﬁaf %o@éﬁy speech
Ber {iethe wodedr sprechuties B ole e Bregnyartional pre-

d@é@@@ér bufféie usederdr fuutfdbingl eoded dxadedskides &t kefrpue to the
put to the 10 decoder). At some point of the :

cé??gdeﬂT\/l deo RTP streamis established and the
first RTP packet is received. At that point, the

CA SSRROPUNRISRECE, VI FRFELIBGHY (WbkRISRY, <5 tho

LTS} RT3 i 5 reomveRh by i il B2 oS RRSirig ¥eech

sfp@raehlsbm‘lrfeadya@!a‘ymld ons, Sa d:lam'eu tatre tohapseaop audio-video
«0f

( riERRoniz B E 50 136 BERRKY, e RBNRR BAAINSRG coded

rﬁRﬁR&i\ e"l@ﬁﬁ'@“@Sth speech frarre is equal to the

~hidden bit in the first speech frane of the sequence.

” IE: c g'n% Otgqr% & en@ﬁ{gg%mpzé ey df‘iér%@i febﬁﬂ”éecg}je{rﬁ:eof)f 25

| east sigpNgacedine ape%cfarféamgét in éhQéFQﬁeft§PﬁeRh buffer, in
seri es oyhiAntNedRidviehi PR Shafes28t epbechdearhe 0B édasiao the

hidden bit in the first speech frame of the seqguence. The
hidden bits form the 24 most significant bits of the candidate
“timestamp, and the remaining eight least significant bits are
set to zero. _

- A series of candidate timestamps are formed from those
candidate timestamps that occupy all the speech frames in the
coded speech buffer except possibly for less than 25 speech
frames in the beginning or at the end of the coded speech
buffer. If a candidate timestamp is not in any series of
candidate timestamps, then that candidate timestamp is not
considered further,

- 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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candi date tinestanps that occupy all the speech
frames in the coded speech buffer except possibly
for less than 25 speech franes in the beginning or
at the end of the coded speech buffer. If a

candi date tinmestanp is not in any series of 30
candi date tinestanps, then that candidate tinestanp

is not considered further. - Those series of

candi date tinestanps in which the tinmestanp value is
not nonotonically increasin are di scarded. q

J&gi é%Clﬁ'ﬁnéaiHQﬂdaPB“QS ﬁBE@%%WtWa@d@HHY%l media playout to

@énﬂﬂ dhke I:S)'Eodtl rofs tspapcie | Graesds,t suche tRAP tHeneswdiotvideo

gggﬁgfﬂ%gﬁﬁla@he %bltgﬁgljggu r&(ﬂﬁ%‘?\'ﬂ co’némuEUEIg parses the
piddesudata todél Hm@sl@n@@ﬁ)lﬁnd)fcogﬁmﬁ er ahlgg) anek pyideo

[?hﬂrbui BRCRYL OnMintEe synhiftiorati on is established.
reci pi ent continuously parses the 5 hidden data

to RTP tinestanps and controls the audi o and vi deo

Phatey biding i 8 stseasisnt ai n synchroni zati on. Data

hiding in RTP streans 10 In this exarrple the data is

i dden t d l. th
Fffite sentnnie (66 A4S HOGRE @ qoBReniRER) Sappb e erample
ianflmpt@m'ennng (88 )s tr uss esupgderacnfaltérharicemerdddforgation
i”?}b l&reh%%té’%? tide gﬁ C@écﬁﬁ anafsbf f056 @dedicated RTP

ronl zat I, on,
$trﬁ@nn@andoﬁ03$lh

er FyPeNrasZatiogdinigrRgiien. In
mbefdlmﬂhgnﬁm@ldeﬂahwmnple 1% isupplemental eshasezment
Agrh{:bgw?p ﬁﬁrb treamin circuit-switched call does

Aot erabl e sequence nunbers or
ti mestanps, the hidden piece of data should be
ATthey %efebﬁ MBifc2n S efehitBvirheeocall 4664 hot bbnmw referable

SRR put3rs o Rt ablgR i 1o PR B by ST be

dgrivear droina athieoapSEth rhitstregen iitsatiodatreay, Tore example) be a
r@PQt ﬁoﬂ o 3R SRR AN ERLESNsPELEH fanfe 6 tROMAEY BRYure in

which-the synchronization SEl 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/fanswer 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.
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RTP streamis carried out simlarly to the previous
exanple. 25 Signalling 1In order to let the receiving
devi ce know whet her the sendi ng device uses data
hi di ng for synchroni zation information, there has to
be 30 signalling fromthe sending device to the
receiving device. The signalling may -take pl ace
e.g. using the SDP (Session Description Protocol)

g?ﬁ?gb@@s‘éﬂhaﬁ@ﬁ@ tR@ Féﬁénﬂﬁ SHBVlﬁéeWPnnétn'Jdo%trétﬁﬂd the

s S iacwd'nﬁhiPﬂB@ iveniaal I 958E Sualolis, SHGh gevices
t krensygn@eonhhzeatss:gnalhngorvwﬁtolrbn problehes, r deesausag eitber the

h&?ronilz%l jioh"; t ﬁWﬂf 'n%f‘ﬁe hﬁf‘sern?% Hb%tﬁﬁéﬁgﬁ@ or, if

not un erst

accor
i AV REHONAIOR JBEOTBIAliggk R ONESENBH Hees Bt Aflegh ihe normal

|geoomngrmosewaf thendata.t hout probl ens, because
either. the synchronization i nformatl on will not be '

present in the bitstreans, or, if
sfAcexampiat phdhe anﬁqir\élﬂgoﬁ‘?V@epfsed@#ﬁtfatﬁﬂ Hbdiguret 3. The

afdagdling hdevicy Wn a@ﬁ@ﬁenﬂepaiQQBéSséifdu& elided. TW® device

e?@f“ﬁt'gﬁgf%ﬁur il RS p28 Hele L BeRhTen. 921 and

t FReeiendidag @évﬂS:eCOﬂﬂ&ﬁG@vIQ:eSUCIO dbeme i eaz also be other
COORHHUrcHLIR TERM3S38@ halmy AdrahshhifBp @‘Sﬂteﬁ’id 32rkcaifér 382

o8 VB e s crAmmLRIATng TR 5D 1G4 rge aadapted for
ttelecommuercaiienh and theraber vcemraemcausgvmeansm can be a
pgpatopcgﬁaﬂmaqﬁ) ) anrgﬁﬁ@& Ruc: af @I‘ﬁggt Iﬁ@! hoByetooth™

Tam o WLEN R (olrlesy Lovalre apm or s systen

rmlalnh sutsclocad useBhpdtfootdommseniiating withaddthes device. The

(i o5 |REBARET, NEVBKhARL (! HSHCSIS R dbhflses o

| ocal conmu
dié%ﬁ"éé 34@eforddaﬁpwla@owa@@bﬂrarpr@atf@ntaedestmrymagmg data.
fRgther theadigwce BUU | c@mpais@pé@yntaﬁébtfm iy, aYichdas a

\Qewgld :555 %Fﬁ'\tp'u(fﬁng tet‘i Fa%dalﬂion of'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.

--41)

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 detailled description is




20 Further the device 300 may conprise an interaction
nmeans, such as a keypad 350 for inputting data etc.
In addition or instead of the keypad 350, the device
can conprises stylus, whether the display is a touch-
screen di splay. The device 300 conprises audi o neans
360, such as an earphone 361 and a m crophone 362
and optionally a codec for 25 codi ng (and decodi ng,

ﬁ;;ﬂas&ef& blRaradst Qoff theerRthhaing Hmay dawucelo%OH%cmmy

S0 ..CO control . unit

3 ol oo e v 4 e D400 bt
controlling functions and running applications in
t he device 300. The control unit 330 nmay conprise one
or nore processors (CPU, DSP). Further the device
conprises nenory 30 370 for storing e.g. data,
appl i cations, and conputer program code. The person
skilled in the art will appreciate that the previous
exanpl es were provided for clarifying the invention,
which is to use data hiding technique for nedia
streans for synchroni zation. The system and the
devi ces may i ncorporate any nunber of other
capabilities and 35 functionalities, which suitable
enhance the synchroni zati on accuracy. Therefore it
is understood that the foregoing detail ed description
is 13 provided for clearness of understanding only,
and not necessarily Ilimtation should be read
therefrominto the clains herein. 5 14 \What is
clainmed is: 1. A nethod to be perfornmed by a sending
devi ce conprising: - processing nedia conponents to
be transmtted - fromthe sending device to 5 a
recei ving device, the nedia conponents conprising
constant periods having nore than one frane, -
provi ding at | east one of the media conponents being
transmtted with synchronization information
relating to one other of the nedia conponents, -
- hiding the synchronization information in the nedia
conmponent so that a
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10 hidden bit in a last frane of a period is equal to
a hidden bit in a first frame of said period. 2. The
met hod according to claim 14 wherein said nedia
conponents are real- tinme nmedia conponents. 15 3. The
met hod according to claim 1, wherein said at |east

What S cla - conponent and said one other nedia

corrponent are to be transmtted by usi Sg nor e thant

_one t pr for rent medi a. conponent s

%‘ Tte’i@:ﬁﬂ%gé% R%’ég fghﬁ %Y'Fﬁ’ FOMPASIG n one of
t-herogesiiag coeqia rmmlmnesms ipredrarsstmﬂaﬂnfro& tHd een@ihf Aévice to

a !%%%Wi egt%gfclgsfljléa' S(%M@S é?‘ﬁ%%‘én%ﬁasé%ng?ﬂ%tant periods having

m%@ém'apﬁg K& | ai m 3 wherei n the synchroni zation
I- nbmvimﬁg Qsﬂ le@ist mn%déf‘ thé rﬁe&%d‘égmﬁ%éﬁﬂ% Eéfq%affbpgmitted with

ccor |n tocalm er ei n
YRR hsih Tt (ohating o o5 ¢ier AEirexmedinarapenents
cdmdmgpmedsytchmmaaﬁ@m tlhf@ﬂhatlo:ﬁ flﬁﬁﬁe%eﬂﬁecélﬁﬁ?%ﬁem so that a

h:dﬁ%ﬁ%'aslagf @gr%% shé%]rﬁ gc? %31 c{(%ec aE ;fr}ﬁa@rst frame of said

pefigtbrein real -tine transfer protocol ti mestanp of -

anot her nedi a conponent is used as said
hroni zation 35 information. 9. The net hod

S C
2. ;&('g & gthgd @scerdingnta claimet ewhersire saignordisncempooents are real-

I ihemadia ¥omoncis | ved from the ot her nedia _
conponent . gﬁ) 10. The nmethod according to claim1,

wherein an indication of hidden synchronized
3. i Hier methah eics:otdlagsmtd’:ladnfﬂorwtaer&ﬁﬂwdtﬁt deast one media

r t
@rhoriet andsedt ofis ihe Mt ¢PaREneRh grenda;bs transmitied by
D e sham Oseltl@nﬁpoélwotmgobfm different mediavesmpgnents
synchroni zation information relating to one of the
rr@ﬁpmconponents fromat |east one other nedia

4. hed agg@@llg,mma@ﬁ, Lawhelgin 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 reaktime 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.



10

15

20

25

30

35

information being hid in said at | east one ot her

medi a conponent so that a hidden 10 bit in a | ast

frame of a period is equal 160 a hidden bit in a first
frame of said period in said at |east one other

medi a conmponent, - synchronizing said at |east two

nmedi a conponents to be played by neans of said

10s hehmasthadt iaeBoidM@T fEt ¢18in @ndwheli@lrﬂyaﬁglﬁﬂiéﬁtﬁ)n of hidden

¢ AR SRR Ao b GO RBbRSh e 6 e BB e
nmet hod according to claim 11, V\herel n said megl a
11TATRERR S RS ien bl S BN SRBEPRASHE ot t e
rréac%w@@rm@du@mqnp@werﬁ@ereeaidsrec@wmg deviceThe met hod -
ac eeESlichitg! %yﬁbi%‘o'ﬁﬁz]a%onm%ﬁhgtlc%‘erégxﬁy‘emn%g of the media
eo stream 15

onen

5i5
Co@egg%*ﬁnés()% at|lgash e olher dnedienecrprpaRlo riaid syghronization
mfa:mfalrdm&tei@@ hidsin ¢ QY Ry oﬁé et rﬁéﬂ@d:&ﬁ@@féht%bftﬁéﬂh hidden
bit | I}g net h?d accor.din lgﬁn;b I}S g d
! oﬁﬁ% [ St apetod is 7 fidqen 'EB‘e%@FF fanas Rf said perio
in ga8¢ at leastone Dmerpaeﬁlatcamhpcmmtot her medi a stream -

£ %gﬁl:ﬁ}%n%@%kjdﬁtléaét' t%%@ﬂ@ écfrﬂﬁ%r?é?}itg 1§ %fg];pﬁ%fedds hymeans of

amp seri
Sa'@éﬁﬂ?'@[&ﬂgailpﬁ@f@ﬂﬁpﬂom rfmd 35 occupy all the buffered
Sﬁﬁ@ﬁﬁg Srﬁétﬁér&cfrhﬁﬁﬁénts cdi'ﬁ[Sr‘?sqﬁg RGNS %@?%d%rhé@ﬁ@' more than

val ue

eries | timesta
0"%%%&5@&?{%?9&@'&955&06@, 16 sel ecting such a

ti mestanp series that cont al ns a candi date .tinestanp

12. tﬂ?énieglﬂggd ? Srtﬁg%g? Eo?gl%@ﬁg 1]q EHB}%?(L rggr%ponents are real-
ddhemdlangmmmrtsa pl ayout of the speech stream and
t he ot her

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

14. The method according to claim 11, wherein one of the media components is
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 compnsmg 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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5 medi a conponent by parsing the synchronization

information to real-tinme transfer protocol

timestamps of the other nedfa conponent. 17. The

nmet hod according to claim 14, wherein the

synchroni zat i oq. information is 10 recovered fromthe

vi deo streaticdg $HEN R tieestadPopaiion, that epaiains A candidate

V\,herlei n thetimgstﬁhfporthaa: ibp@#ds@%@rtﬁﬂta’ Q?gi—ﬁrge Atransfer protocol

suppl enment nc nt infor ion, : .

processi ngql%%?ﬁmf%rmg rgcé‘?f?ﬂ?qwgra%gé‘%%t: aEén’pri si ng

means for prootiodlingga amedib gasyoutrd the dipaecheaemtand the other

with a syn [ j ' ' relati .

ot her ot 4 2aa SR e DO AR el Stz afort Rfprpation to

i nf or mat i ofeahtimRe transtara peetepoh dintestampratof athe dotbar media

bit in a |asmgdree of a period is equal to a hidden

bit inafirst frane of said period. 20 20. A nodul e

for synchroni zing nmedi a conponents for a receiving
17déheeeethod arepording tb olaén sl 4f wherein aNe sy RchrohlzabAtinformation is

I ' 2 , hidden synchroni zation

iﬁ%&ﬁgﬁgﬁﬁ&égﬁ(?%gﬁg%he ot her of the nedia

conmponent, by nmeans of which synchronization

[ I ' j tq 4t [ : L
18, TRe BRI acEaIdhdlo a1, WheRgH e s iRANG iomation i

atRpiamegtal enbparement infgiaiation. one of the nedia

conponents is speech stream 30 22. The nodul e

' di t i m 20 ei n. one of the nedia o
19 A iR oduft fs sendiia feyied SoBproRaIacars b dragding at

tleast anemiztlia bempgnenhivitly ar sthchaonizatidpuihfeemagipAgelating to one

- - ' ' f h e .
SR Ta i fiEsierd Aild 16,108 B Vel BR g fibe JRfprihation in the
bueia eempprenitsosthat arhiddé bihia atlastfsamef sepéri isfequal fo a
Stighes B @ﬂr@%ﬁérﬁﬁ%f%%?fpéﬁ@d. occupy all the

buffered speech streamtranes, detect such one or
many tinestanp series in which the

20. A module for synchronizing media components forr 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.

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

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

23. The module according to claim 21, being configured to:
- buffer speech stream
- receive first packet of another media stream
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.24. A sendi n%

5 timestanp value is nonotonically decreasing, select
such a tinmestanp series that contains a candi date
timestanp that is cl osest fld a real-tine transfer
protocol tinmestanp of the received first packet, and

control a dia playoyt .of the speech.stream and the

other 10 E&ﬂ'é‘ Mgﬁwﬁa@grf&mga{qﬁ@ ered speech stream,
synchr oni zdbironai tirhestamip ceries of eakht camditatentifeistamps that
protocol t !dﬁ%ﬁéggﬂﬁhgbuf{gf‘qag&%chrﬁ%gﬁp gr% onent .

vice conprising a no aid _
modul e bei rigteenfsughr edet or nBnyr dmastamap Isedss imevhich the
medi a conpapgedtaint i SRLRYMI i Lofaor mat i on )
rel ating tg oneaotph\{::ér@ene@/dr?ﬁa conﬁ%ag_rg%%gér%f!% hi de the
synchr ont z&E1&h SUSH o nBTESRMR seriesdbrt covtpiBnent candidate
S0 tlhat a h}?@%aambib_ttham ie b?}l‘ébs!t‘ rtfam%l qtea?tim@egta%férs protocol
equal to a hidden bit.in a.fi r of . sai

por od. 20 WSS EMpd g Pedbivs fist PodKEr P& ng a modul e
accor di ng tcontbhiammizillia 28ayduicoimhe epeeeldstidaen rerdbtlye other
stored wt f Lon: ‘ ' . ‘
hen exocut SR ororBHE Ry ety R B FSRaton, fffiaton to
accor di ng tea-tinei tramsfepsppocel dergaiampsr efdtiel eother media -
nmenory st oigghpMnht code for execution by a processor,

whi ch when executed by the processor inplenents the
nmet hod according to claim11. :

24. A sending device comprising a module,, said module being configured to

25.

26.

27.

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.



