; €3e3g3bbcdFdf 6f Tgal EWD 01/ 46954 PCT/ E P00/ 12988 EMBEDDI NG A FI RST DI G TAL
WFORMAT10 IN In A SECOND DI GTTAL | NFORVATI ON Sl N i
TRANSM SSW%A TRANSM SSI ON MEDI UM The i nvention rel thég%'zgss
transmitter for transnitting a first and second digital information signal
via a transm ssion nedium said first digital information signal conprising
first framdfdBRERANGAFIST PORat NEORYMATIGN A SFEONCHICTIAHEARMATAN SOt a
portion stored in them tH9B TRANSMISHON V@4 A TRANSMISSIONMEDIUM nput neans for
recei\ et and second digital information signal; - processing
rreansﬂ"lmnmmummmng the second digital information signal into subsequent
second fr ., sald second frames conprising blocks of information of the
second di gi ‘Rl information si gnhal ; - signal conbination neans for inserting
a second synchroni sation signal and at |east the data 10 portion of a first

frame into a secondThe aivenin reles $€€ aathndit€ifbiatkansmitond@iisp AndSdegdirll digial as to
obtain a conposite frame; - output neans for. supplying the con‘Posit_e,frames

. i Lp S , ptyrng tr .
to an out pafermpaionsignal wa agrensmistigs mediug. sHdSet figsaldpigrartionsighel ampsisingt t ed.

The i nventg Qi f it hBGihg helesd 8 Sirdi Sy hERFALYE Ligh@hnd £85h Yoitign S1ofQMRERNL ©
signal 15 froma transm ssion nedi um and generating a first and a second

di gi tal i nlheotranamitten comgrising: to a record carrier obtained with the
transmgtter j r gl &g}g- jng i nformation on
ar ecor5 d cérripru:(vge}’r%gngaﬁr%aPf{a%vgl%ttgaaﬁ%h@ssggcﬁ%ﬁﬁlﬁga& E%?%E@rlﬁ tters and

recei ver s -geddessirey rabans dorgprecesoingriwe sycoand digatal infarmetudrosignabinte sibssmeitit ers f or

itti VPEG d ' . T ' | 1y,
i 1 pl e 1EpBR Ay R SRTELF A <BBRBHEE Dbect B BRI byl sync

patterns iiffolh&tm sigigrs. However, these sync patterns in a system having
mul tiple sync patterns reducges.the transmssion efficiency., For exanple in
DVD- i deo -&ERel SOutiRing meses (G ieTRE BT RECDSEguanRe] fidtiqastjhc Ba ¢
vell a9 i ottt FlagiFefaieintold Radhd fean@d & thxednd d1git iFermiddioh eighalish ab e

hi ghest system |l ayer .is used for synchronisation on the system stream The

sync pat t €PN  porppRsitefraMént ry streans are used for synchronization during

decodi ng Qfouift fheflsToRMpbYindlthEaimpdsiE FAREs 0 RABuSERmINACGOoRA T Sdtilf ai N bot h
the system streamlayer as well as in the elenentary stream|ayer. However

a decoder cgmpesitsrsignabiededrangpittad. wo ot/a69sa 7 PCT/ EP00/ 12988 The

nvention aime at PRYindtinhAl: MikkelS B B tLdRind EXMbA0sERIC |
efficient nmethod of transmtting and receiving a first- and a second digital
i nf or niet i drons a gaesmissinemediymsad gerferatipg adirgiand b séaohd digital informatipredigbnpr | ses
first fr ararler%coq Caelt oabﬂairlleeda v%ljih %e?r%%QCr. when in the form of an apparatus for recording

information on a record carrier. and to a transmission method.

20 Transmitters and receivers defined above are commonly known in the form of
transmitters for transmitting an MPEG encode signal. Transmission systems usually use
multiple layers. Synchronisation becomes possible only by the use of sync patterns in these
layers. However, these sync patterns in a system having multiple sync patterns reduces the
transmission efficiency. For example in DVD-Video sync patterns are used in both the

25  system stream layers as well as in the elementary stream layers. Only the sync pattern in the
highest system layer is used for synchronisation on the system stream. The sync patterns in
the elementry streams are used for synchronization during decoding of said elementry stream.

Further, DAB uses sync patterns in both the system stream layer as well as in the elementary

stream layer. However a decoder uses only one of both.
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5 synchroni zation portion. The transmtter in accordance with the invention
is charact'erized i.n that signal conbination nmeans are adapted to strip the
first synsVoemegaati on signal fromsaid first frames priorpéPebddfasdski Ng at

| east the data portion of the first framps into the second frames. The
receiver in accordance with the invention is characterized in that the 10
receiver further conprises; - synchronization signal generator neans for

generating a first synchronl zation sjignal; - signal conbjnation neans for
conbi ni ng the firstBEYERIIHATSAf HHV'QI"@A%PS%WG‘%%Q regeivephaving Humetst o
portion offrtibg rﬁémoﬁoquaﬂkxhﬁﬂm% ﬂfd%é@xhhé’ﬁ‘ﬁ%‘tﬂﬂﬁése%@n@&ig&ﬂ iRRkRAtnidal, St
frame of the first ital ormation signal; 15 - second output means for
subsequenvhsyebyigaist muégm énfprmationssigaploomprisestiisstfTangs havigi @bleast afserondt i on

si gnals t o ﬁcﬂrb&%toﬂ%%zﬁ%&xterm nal so as to obtain the first digital

i nfor mation si f e Invention is based on the follow ng recognition. In
for exanple a bur| @die@iansamchanramordamcamt‘mhesngambnm‘qhamcthed inftat snalon

si gnal tored. To I [Ley the.informtion. | from
sad bur o e F At Sl B SR oo b B e

wher eby eprixh té rnaemmmsleatmmahrmmmaiﬂﬂmﬁm fepmads. mtAfthes:ecdﬁiﬁmhd:sng said
synchroni zati on si a fromthe buried data chann be

LT eved. from t he IBEU<ENhECCaHER SRR FREIOR 1 LR 26 b B 5 t he

buri ety dafedeiGdrFMRy chrBipddesencoded signal conprising a sequence of frames
each having a synchr on| zation signal, for exanpl e an MPEG encode signal,

sai d synchiafireRiration siangheaneraies rrte@mb’i@r E@terqtleeédirﬂﬁwhr%@t\?éﬁlgf‘e} be able 25
to decode. gaiflc SRR FrRBRPiniddMEHRS svrichroRBStior G ahd'tht Beichi ieed
dat a channe@acg_rrpryses &Fly 5ne bmlﬁr% ? en er(l)cog‘ho sligrgﬁa salg ©
synchr oni dasa pastios pfghe first digita¥ infomeatidn signal smsod ebitaizi afiinst frarsedbthadirstt o be
transmtt g nchroni zation signal can be generated in the
r.ecei ver egmh llt&S{:ﬁaﬁ%ﬂ rgr% in the buried data channel is retrieved. Thus in
a trah$m tsceond @utpud mehns fonaélstquegtl)asdpph(m tbé¢ fitshfampcofdbel fisst grgahl into the
buri ed dat ch nne roni at| on n SLT om. sal d
frame. In' orPlg %%'Paﬁ P%aegrssyﬁ%ﬁ‘i}t A%t S%ﬂ“s?lo%hg'f %"5“’33 l{?’? a{l %‘?‘?bl ned
with the data ret ralhve;dzehﬁ@fﬁs&aidamh@foubhmgbwogﬁﬁodalxﬁfoehmmﬂéasma'ds to
obtain a frane of .th coded si nal d0|n th| e capacity
needed t o% Q‘?%ﬂ?ltméﬁcgﬁﬂg? 3R%P E‘ilgf?é‘l“ ’Eﬂugiﬁg’gaggt?rarres is
reduced. rkfeve E&qﬁfb}m&ibn@%habﬁoﬁl%&ﬂ bufled/§fa u@aﬁelqmieaxaatarthmﬁl PCM si gnal
for the buried data channel, resulting in a higher quality WO 01/ 46954
PCT/ 12Poosommyises franessvharehy each frame hay wmlﬁawaatmwgnéktA%erdiaFatntgaﬁ?&c| ty in
the buri e dighai i rﬁ%{al a3 RGH HRIbuFENEM: Bhnh1& a8 YO RREQRE FRM A8 pehgnal
may be uséd for tran tting a | ess conpressed data signal being nornmally a
bett er reperadeHitha infmmetion ﬂeﬂadiaqoaﬂdsil thediuriedrpsa ehaanel lmmeqcoé@] ggmab of the

i nvention ef erence
to the er‘r%al}%érls1 ed esng‘?l és efa }ﬁﬂ%%&{ﬁgﬂ?&tgur LE’%ESCI’I pt Flgnhl n whi ch
figure 1 memndmgmwsaﬂmynmmmzatmamgmlIhateno bemetaieoadrid ameeeiven tot ieaable

i nvention i gure..2 shows nt . .of receiver | rda ce to the
| nvents onto dege Gigke PR o Bt DR R R i ot tranoR s el B RGRR e
figure 4 sdi@mses bty dfc franelofthe ahdoded sipiiat,\khid,syhdh@eHifition efgasisin A@nRiof thei n t he

buried data frame need to be inserted into the
encoded signal needs not to be transmitted, there said synchromzatlon signal can be

generated in the receiver each time a frame in the buried data channel is retrieved. Thusina
transmitter, prior to inserting a frame of the encoded signal into the buried data channel the
30  synchronization signal is striped from said frame. In a receiver the synchronization signal is
generated and combined with the data retreived from a frame of the buried data channel so as
to obtain a frame of the encoded signal. By doing this the data capacity needed to transmit an
additional signal comprising a sequence of frames is reduced. This reduction may be used to

use less capacity in the PCM signal for the buried data channel, resulting in a higher quality



de-random zation circuit in a specific order, figure 6 shows a CRC- check
diagram 15 figure 7 shows A frane of 1152 stereo PCM sanpl es corresponds
to 192 F3 wpameews4 fi gure 8 shows a Buried data frane stru®CUERIOM2980UL

header, figure 9 shows the distribution gf Encrypted MPE&R audi o data the

buried data channel and the physical channel. 20 Figure 1 shows an

embodi nenPCH signaly Saghe etherhang, the exxrafiataapacitytin the; byrigd data ghanppleobtaingd i t t er
has a fir ' ] I\ i L gt j LN

o gnal | by abiithe bESARniAdbRLhREl bttt Hhmifhats HbRISRIAN
first frasigsaldeingriogeallta bestes tepeesénitatiom of yhecdataosignaht i on si gnal and a data
portion. The first digital information signal could be 25 an MPEG encoded
signal. The transmtter has a second input termnal 2 for receiving a
second5sdi gi tal i nf ofimae mmhothérgbidcets of thee iseantingl willl edoale appdremtifectm aml si gnal is

for exanpl r.mal A signal {Co t Disc [Jai.tal di 0) . The second
di gi t al iﬁf%ﬁﬁ&gif@;’?f‘ef %ﬁﬁ%ﬁ%&%%t‘@e %{“n%?dcé}}}%@%aﬁ?&’%%i‘{‘a& ° %‘“érﬁ&%lgssi ng unit
6 di vi des defaipi@cmnchicti gi tal information signal into subsequent bl ocks of
information. Fromthe subsequent bl ocks of infqormation C{gge 30, processing

unit 6 generates suBS¥EAEAYWSUCTPRPAIRETEE? RIS IR PEOFAIRCHHIRSTHEIIC L he
second digital infofRtbQRowd S éhbddinént 0P PREIvELRPACIrdinBe totBY indentideM

sanpl es. Preferably, a second frame conprises 1152 PCM sanpl es. Each frane
is codfists of 3 POeweB shewsneBurieddara fiane-pigrcssa Withieadehipl es. 1t shoul d be

noted that the nunb B z %@?ﬁ 8 dygving 128 PCM sanples, is
suitable as well. ﬁ%géf%%ggdérr : Elgg%ﬂlr 2988 The transmitter further
conprises a sync gefigratshownihe ifitsfintheduried alatanfame sesddnde spertddrinitbat i on

signal. The second .synchr.oni zat i.on nal is supplied to a signal
conbi nat i ﬁrﬁnr#)Pl%.() ‘f’l‘rlcemtclgr?b ncé’?(f%rahgnit 10 makes preferably use of buried

dat e techni ques to figire6shoves aCRUrdheck diagramchannel in the PCM sanpl es of a

second _frane. By usin uried ta t ique e rceived S/ N Lo of
The t tnsr 1 ed’ POVBHGAIIOVRA BT o] S5 Rl it R Send Rab2ES e
| east si gftahiesant bits of the PCM sanples, is approxinmately the same as the

S/Nratio of the original PCMsignal. The conbi nat'hon und't | O inserts the
second synchr oni zat fighHe 8ishews 2 Burigddata frame sirugtiire, withom hegder.pr of er abl y, t he

synchroni zation si gigire 9ShbWsE URHibuflod EERSFAIMPESIRUGYHatalthaburlche frame
starts with a sync 10 pattern in the two |east significant bits of its

first 6 L-datambmnchansdthephysiral ehaneelt o be stored in the buried data channel

is prejerably inserted in the PCM L and R channel on a sanple by sanple
interleaving basis. Figure 3 shows an enbodi nent of a second frane. Each
second frane st art sFigiuehl showden enhodimanitaf @ transphigeriagageordange tortheiinvendiosf each

: . . | . ) : L St . the 3
My L T e e e S T S S
Fur t her norSajd fidsedipitel irfdrnakaipa sfgnalrwempeisds diasd fiameanTleeBrsplramesfcotripasd & st

significant. bits ,LSB of the L CM sa e whi.ch are detern ned, .b
oLl ey oo oatiop sk and 2 B oohRRT T b ftss il EIn AR k] QR
channels. RnQUPEG Snsdded\sigid). TXetRlsmitheWad Hgchid idputheridigal Difod reckidag a frame

coul dinserted, Fjrstly, the header is alternately stored.in the LSB s of
the first Sacqne#fglfahle}?qﬂngﬁ n?sefr\ﬂts%e&@ddﬁgltaﬁ@??rmag n SRR 201 PXATRIE Next , the

data bits RfRaABISARRERE! (CohpaaDigdighall ARl TRE 8dcBfld Bigithiaafortaitanpay | oad. In
Figure 5 the 3 LSB' s of the PClVi sanples of the Left channel and the 2

|.SB's of supwicritqnproseraiigamitsr dhaprosessingynit § dividasaherecend digial infemmation n t he
squar es i nghnGAhRSubLGudf B18RCSE ihfBrmation. From the subsequent blocks of information the

30  processing unit 6 generates subsequent second frames. In a preferred embodiment the second

digital information signal is a normal CDDA signal having PCM samples. Preferably, a
second frame comprises 1152 PCM samples. Each frame is consists of 3 PCM sub frames,
each having 384 PCM samples. It should be noted that the number 9 PCM sub-frames, each

having 128 PCM samples, is suitable as well.



which the bits are stored in the buried data payl oad. The si gnal
conbination unit 10 i§ arranged to insert at |east the data of a first 2~
frame int YQPEPri ed data frame payload. Firstly, the fi PST/EP00/12988
synchroni zation signal is stripped from#he first frame by unit 17?2,

Further, prior to witing the data portion of the first frames in the
buried data frame pd§UGEEMUSEIUIRET-COMPrISFSTSYHE epraatps ydy 8 for gagerating a

random Ze&c?rl%vsgnmaﬁgm&ﬂ $ighall ﬁwsaeoans Rt SHiSatioR si%lﬂﬁl iP5 pBed Hﬁé A ame

payl oad w result di at el to uncorrectable errors In e data of
t he buri eeprahinationaiir @l ThApombm@tlontmt 19 myakes prederablyiasd efrbusied dai:et 10 is

arranged {egh:ﬁ% 5% B&erhﬁ Eedjd%ta%ﬁ&e? &E}ECR&J driifle ta%e%;fnt‘aa ayjpad a

CRC- 16 wor rerror |on pur poses. ere ore, I'ts i nserted
in thes buusn@btdatialatah@hnaiuesaﬁae pélecivcms/xhhgnoaf LfﬁmnémméBCNFsgnﬁba\&Mclsm ft

Regi ster) a ol al, 9x800 %@1 sta f the LFSR
is stor edcqnﬁ)r{sﬁsa% rI;eldec{TPa ‘?)[aﬁ)n &:}F%ff%n}fam Slgd" tbl% 5fstheo ai e }ego?rpom te frane
is suppli q@rdxﬁm&uelvaué pathie dseherSMatatio bfithelogigaEPCM digial.t Tiey @mtgnation und\DD

Ol/ 4695 PCT/EP 0/1 88 capacity.in th CM s Iesfo d data
channel , B¥§5 thegec R’FB??%%‘%“&H“I‘S E‘r‘f?g é@%ﬁaﬂyf GQme. The
functi oni %c%nizﬁ%&ﬁgfmsmlhgeﬁw irSthéSechbfd Frane suc‘ﬁhﬁatl?ﬁé\@r&ﬁaﬁanmﬁ&w e Of

subf rames ‘each havi ng 384 PCM sanpl es. The 1152 PCM sanples in a PCM frane

5 r epl@sepatigrpinthegvg lé#gmnmw@wuﬁaf et @kéBtH‘%Mtsw@plﬁpE@ezdamubs sfoxgder | |
frame | engff. bl!Lr'fEdI cﬁﬁ &hlxgn?g i ]:Qéfgpatow 1H§Enre5]‘fh fhk PeM LG AR &aﬂfxel 8 a e Bydi 0

frame are unique f Surround application (OKFFFC. 12 bit ync +
| D=npeg- 1samn_ay1eqrbavlngbpm;tl‘egwrpérshswe@)emtm;hmﬁé of aﬁeconéfrgmh Eﬁc}eselamdl frame

(7 an. neelmoriry SREpefRglitolend Wit Bmblh dichdl elfe Bl ol 5T,

bef or e t heyneltoneraticdsignad] thkebioaléatattan ofeik 3 sitbafrarkes definmgohePCisd tptseanbl e

vord s Peiorste R Aol et Pl s Bt iy SRR ¢ Tame
has to beepasfiess te ldastzginficanilie [ISBadTIRE L HeR PCRE Sinvsies. hizh R tdraleganpl es

and generat es,subsequent i~rames each having 52 PCM sanpl es. The
avai | abl ePyByisd daja teghniquep iy edise 1o Carry 9813 bits O%é' g’é‘f‘aﬂﬁlﬁ%@@mﬁuf {850 t he

transm tt@&ovasiinreﬁ&ﬁbpé%wtth@bm%@&%@ d&tame%edldshgeh&s FibRlyf the Sbadef §ss from
said frame. The renmining bits of said frane are random zed and a CRC word

i s det er npitreptely storadein thene$ Bis pgtheifiry 4 Ledt a5gRight RAM senpipvef thefist gibal
firsthy, hafeeadqhe 515 Bfté@% aﬁé}ﬁétgl?' ﬁ%ﬂéc} r?xqgé %l&cﬁﬁd bafeddatd ﬁ%kfa!dr # PCM
, andom ze

sanpl €s in a frane. econ Its are I nser
buri ed daFeguchatdl LRy bbHihd PCM saaiplss afitee IR haonal apd the 3dHH’ edfﬁhnRughe | ast

16 bits of,[.0g al?é%lio%gteg%[a&oxfe qdie T%Qn&%gér‘?ﬁﬂug ﬁﬁaﬁe&ﬁ%%%@ﬁh% E]cglg¥ceqﬁrp03| te

signal is }t‘ransm a transm sSion me urie a channel is
pr ef er abl whichabk bl(Sdl‘fEﬁD&d‘llmﬂ‘E)bllrled dmdpayleadnt ent wi thin the 16-bit audi o PCM
data on a nor nmal extr 8GUdI 9 con t ent

i e
conpr essed accor di ;l]g"etsbgliah‘éo CAYY &7 LY EY dm%%ert Eleegsft% a?al(gaerf of a
MPEG Agdi ﬁaﬁémt}&rlﬁlrluﬁldﬁtuﬁaﬁﬁrpaylbﬁi QhXs8iyirthe ard sﬁ‘mﬂiohfzaﬁimoﬂgrtahﬁ)suﬁfped not
transmtted. |n a CD surround decodi ng @P at us co Shr:?% afm receiver
whi ch wi | OB‘e‘hﬁéfs%FfP%&yHEHté , Pues oriopiopriieine ﬁﬁae@a the B dragyes fhe

bits extr agtipfed HANLRG fpgyaaa@@leqaaeoﬁaalamﬂe b1 qraast s PntiBgiBEMBdat a. Figure

2 shows an enbodi ment of a receiver recei ving a conposite Ssignal and
gener at i nggrdomjzing a burgt of emersdn theduried datnframernaylest willpwaresulhsnmedigaly WThe

conposite uﬁéogr%@tlable errors in the data of the buried data channel. At last. the signal combination

30  unit 10 is arranged to store in the last 16 bits of the buried data frame payload a CRC-16
word for error detection purposes. Therefore, the data bits inserted in the buried data channel
are fed through a LFSR (Linear Feedback Shift Register) with for example polynomial
0x8005. The final state of the LFSR is stored in the buried data CRC-16 word. The thus

obtained composite frame is supplied to an output terminal. In the event that there is no



30 conprises conposite franmes. A conposite frame has a second

synchroni zati on signal The receiver has an input term nadl 20 for recteiving
t he conposWPd1469hal . The conposite signal is supplied toPelEREYEE88 on unit
22 and unit 24. The detection unit 22 issarranged for detecting a second
synchroni zation_ signal and generating a detection signal in response to a
det ect ed S#ragityinsthe BRMotamplasifonn Ryrige lata chyenel oplycthe byrder igfpamatien isuppl j ed to
a control ;B inQAf selbiildtiradfd. WO 01146954 6 PCT/ EPOO/ 12988 Unit 24 is
arranged for retrieving a conposite frame fromthe conposite signal in
response to the det Bhetfunetioningredthe trmemiterisos ifellowsy dike ECM Eamgppisistiofio a
first extr i i d o1 } (S Lrst
extracti oﬁgﬁlﬁgf%%\lg’gﬁgﬂge ?%?pq%ktﬁécltl?%gtg{]saﬁ@g%tﬁgpggga%%rti on of a
first Braneresknts heinfeilergth ehigh nadtchenéxactintliecddPEGghaudié Layardl fanplespthe Id r ane.

The 5 dat rtd of .a first frame.is ied.to signal conbi ion unit
3¢ The s SR rRuriRe e i 655 FearthPERIAES spte Heriiedg B et
part bof ot B&n&tﬁﬁ)&fp@dlifﬁti@h (@JFFFGL OY BiRkyno (r; ?ﬁmgi if D??ei#l!: $W@6&tm=ﬁs{eaﬂ%§0 as
to obtain a second fra the second digital information signal. e
subsequenfhestg%eolﬁagthroéﬁgg}v?&mew BtLrP Hird e EBHb _OH%WNEQ f(?ﬂ%rt%aft%isbw signal , -
are suppl pRgot & MPEBUtanteHeld AGY radbnitkd. Tereb@C&1 sHRIN 6fbits @S o bR PRIckFes a
synchroni zation signal generator unit The synchroni zati on signal

34,
gener dPor befere thggxiagiedapd decoded Briegalaiar durtheymerd: ppsamblerompisinefttven

signal . The &L, %Y&%‘ﬂﬁ%ioﬂ%%@&d?ﬁm ata.dil&gw&]dihglgﬁotsﬂacteﬁ%eﬁﬁ%t'ﬂ?MPEG

conbinationh unit 3 e signal co fon-unit 3 arrange _

conbi ni ng Audi® framsanddinabintherl ECftamerhas itgypapadderiwith z¢res sthet tramsmiiftearqseives on of
a first fr Pt I fi L AR f j I i.aital

i nformati g%@%%al : f%g&g%%lsd;%fhg%es F'?bfsé‘i‘ljep r arneé;S egéﬁéﬁag&dﬁoﬁsgﬁ% thgsoﬁl%m

term nal Jhe avdilablechseiiy dorta Huried tath cleempel if detenntiiel. fRurtbér the garsalittéarnf or mat i on

signal,. The recei escri.bed above functions as fallo The .conposite
o} s, & ReeheS e dTERG ERE0 FABE AT BHRT (ha B35 Ropaiid cibe AOnHBCER B
ﬁboye an?fﬁi&&am_BerheQﬁﬁF?g&ﬁidd&n&ia@]’lai_r:]vo?a;edmﬁéd lfoemiﬁir@ﬂﬁhin!giaita ?DDA si gnal
avl ng e an ri t. nmpl es. e Sl.gnal , CO e ranes as
di scl osedOLﬁ‘W'gﬁﬁ? pogite %*ﬁ%‘ﬁ%ﬂ*}}!(’é’f:&ﬁ%ﬂef oFpiafeR ts inseRg( wéggfi%ﬁ&?ﬂmﬁﬁm. To
be abl e t oM bEdhR¥Eina TR SeeshdfiatiR rhfdomitdatic Rl Ansertedl the Beiied dagiTe

conprises header information. The header information conprises a second
synchr oni ghanngkpagloghalinatiyibe SRCoWerddy Hserteskin shetlas A6 Sityplthe buriqddataframe
enbodlzaen%aylaa&. PEhe B doRaitld coingBiitel s is Hahsinifld 488 nhhdnSibsith hediuR, PCM

sanpl es of ‘each frane. However, other ways to insert the 25 second
synchroni zati on si ghid busieé dpte shanpelds preferatdy nsndite trapsmitextiaandip contgefi f i cant
bit of the,fi : . rg:M I Tha: C i i | | detection
unit 22 dg{l%lgr[régtléénég@g?gg synt(§:%Fr;rgrrlllglggﬁliA(qﬁmZ?’Ighgpggkég%dedﬁg?%{t%g%a detection
si gnal i nprefepinsempiessedaccording to tReMPEG Awdie standelérAsabafirsoll 6 bifts éftee
detection,si | .t conposite_fr fromthe. A signal . An_enbodi nment
of ot 1 amdiiED Bugia 5 HRARIE fi-RD SR BRIERe 1k R0t BRIPTER. dhcer ves
the ﬁ_QSSe@@]ﬂésﬁrfoﬁxﬂ&&edgﬁir@&ﬁﬁgﬁhﬁcdnhmis&ml ﬁékedjeggh&lﬁ »\imbeaéﬁatibwbegd\@nal- As
in this enbodi nent a burjed data channel is_ _used there is no need to
extract t RESCHHBE 4% BCet ifdrogt offthf'eblmxgﬁﬁ fram dheafpuried gﬁﬁﬁh@mﬁdwrsﬁw es of
t he seconéghdp@®iatal N the event the n LSB's of each PCM sanple are used to
carry the first digital information signal, these bits will introduce

audi ble WD 01/ 46958wpPErherny) arpyggneit ghp Kscivagor watities piremapiicsigasnoi se
the NMSB' s ,pf i : Xh & O%SFE’ franes.
The synchr onFézAgﬁng g?%%‘% &Sg@%{%?ﬂfgﬁ?aﬁ?&%%@gg%@%ﬁ? Zﬁkﬁr tglws}él{a@
synchBéni zemprises sompasite frames. Hecomponite frimae hasrassecatidginchionization sighdl chhesi gnal

is an NPEe2'vA}J%i5 La]%g{ | ] '(Fﬁmgl. 5. the first.t16 bit of eac{1 frage are
uni que T o EET 45 A8 Rt alAT oL spsiSine S domtepsiversang e pmPeSit ey 1 +
Layer - - | | suppiedteai deptios et 22 dndrinh@re Mhe detectioh@aitRl & Langédsfor ddeddihg hWo
sync words, an identjificati opwﬁ)rd. The first sién(ihroni zati on, si gnal

conpri ses Sgnf 9nfzALon §ign3t ARck §eBFTatintR dqirarion signal in kespase it detesBdext ract s
t he headefsedonfl fri¥BionRatid Hgfal. MEneSRERNEN §ibmad (FB8ppliea o HEARR! iphf GruERbUON
conprises next to the sync signal information the bit



10 allocation of the sub-frames. The bit allocation defines the bits of the
PCM sanpl es belonging to the burried data channel, thus the buried data
frame paylwadl4d¥ext, unit 26 extracts the buried data frorcrireosressnd
frames. Preferably, the buried data bitsgare random zed witten in the
buried data channel. Figure 4 shows an enbodi nent to derandom ze the buried
dat a bi t sUnif24 icarranged for oetpevisgs canpasite fipme ffrodetha yempositesignblisirespoidRis. 15

The del ayg perform.a one bit delay function,. e reference t = resents
put teq’ BerEseaiya; foctdmiSudtabiDak kibued s | BRI W ACRUEI DI 1
The ci r cukdcond extaos@cunit2 . | Therfarstdexpactionruiit 2blieartangbd fir egtrayiing at leasda dadt =

z[ 16] ™ z[ 14] .M.z N ~ .zl 0], _where """ is the |ogical

Nl usi ve POBRE o gt gf e dirt cieife o, Binnl from iR B ERE. ke ¢ he
start of datA@vttioh MR fitdd Grafie ¥ QipBlidA® sigal@nibMatioAuhit 82. Thé §ecahd ex@faflidy.  The
de-random zed data of a franme is 20 supplied to cgonbination unit 32. The
first extBBEed wargnged oy enwetng 3 leashppirsefdhescepnd digikalinfggmationsignal from

di agr am of, csahekite inafidish al B SHraf h A&RAd Ak iofHeQeond HiBtal AFErmbfoR ibRalOf the
buried data contain a CRG-16 word for error detection purposes. Each

de- r andomlheshbisequericeernddrames, whigk &rm the pecpibdigialtinfognation signdl. @ter ough a .
LFSR (Lin . qm% i egi ster) with polynom al 0x8005, as discl osed
in fi gureglg{ph%‘igo |nalte%§§351§ %&of the LFSR has to be conpared 25 with the

buri ed0dat a CRC- 16 Therreceivel furthes eorhpwisesva sxhehmnzatiat sigiad germenaor wit 34.

transm ssiQn erér?r. has occgrred. Comt2§4nati onaéjgit 32 trecef'gr\ées t he

de- r andoni 288 GEPCEZARY Vel BFsTLY Yoy d%&‘i’% ¥ BEEHe- 3 Wibioni zed data in
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conbi nati on_ ypi c ines, the first synchronizatiop signal genperated by
Gni: 30 3HMAAG T ew@fl@wnd&w3&aam§%ﬁéa§fqr6°@ iine{he ﬁ@gaﬁr@ 8% an
MPEG Audi gigh4laH® at 18448 tHéd Ratadetiiil tedirbtatand o dBhPeRaiglihetirst RanPoemhafkke. In
t-he event the bit Iength of the preanbl e and the de-random zed data is not

in acdér ddiedal informptéon signgl nTly subsaqpent fiagi drages argisipplierdo pytanermisalds. be
padded Wi irfe 8isOnnt 6 BindsoPlR Mo diful AfdrRRkod g | enoth. The thus = WO
01146954 , PCIT/ EPOO/ 12988 obtai ned franes are suppfied to output term nal
36 to provide the fThegeceivegidessribedibwverfitncuonssis foliwsaThe kempesits gignalfis t he
receiver. : i Aol el L [

contai n t RS EER(he A GARKR 20" Mirasiihes ) SepiAARBOP: Eoheflesdud IR |
These 24 bighal. fThetempdsity sigoaltina CDIe sigoal davifx Fe@i/nd Tight PCMIshinpld0The 111
1110 01 ). .t can he notes. that .the n r its . in a.buried data
frame Mo GRS skl shrpfikedasies of Goiopin b 156 B sl BrProne very
ef fi ci ent Ibyrigadat£ehghiel DTH He ablk $Oretriede eGBuiied dath frohnathe CDITA Bigh#E leacH BanOf

this fact. Further, in_the desgribed format, two biits are reserved i.n the
bor | ed heSePSe Rdet Bormangy (e et AgpHaAigh SamBiss parPE S 268 vi th a

10 physi caignfhane sdcoAd SYnehroaRBNom i Sitak filih Bis SRIiméM imthewe HasEsighifidant he
invention only one sync pattern is transmtted and the other sync and
uni que patitepiihe Gfst 6 het RPED sgraples ofeapke Fage cHpwWevenathar SvaYS i inpRst thecej ver .

The extragii i: I t: i 1 e-abl e
buri oab asiop sienroliafit S Ff 421Bs AR, BAAANR kACast ettt Slrbr RIS, B0 ©
descri bed 12w RPOM sanaples. dBteasiyhchronization signal aetgctionounit 32sdetagtsthe sedemtl | nt o

three buri . f e fr, for. each
chamnel  nagenfbRlA st ELE IREedkrtls RARO Tobl W leorsRInA, [HIEs 4 licFA0]
frane]. Fanddrkentodof the detackiongsigriabtha ebmpaedite framasi frombthe EDPOA siphalf Aame' ', this
al l ocation L ndicat t he .n er .of .LSB'.s.of the,PCM sanpl. hat, i s, used to
o Lot ho SR et R AShed h Saie” TR sftad FTrern Bra Btigin ved | &
the L3B Ofsedohé fritabd ®peRérae theldeCondiging iifeehatioRBignd! AYGA thiCerhodiagitat ed in
figure 1. In this exanple the allocation of the burjed data subfranmes is as

gi ven in taBekdata chapned iy yseq ety na peqdcin sukct Hkwipmodifigd bits of the ofigipal
signal from the PCM samples of the second frame. In the event the n LSB’s of each PCM

sample are used to carry the first digital information signal, these bits will introduce audible



Table 1: subfrane ailoeation. 25 In order to extract the correct nunber of
LSB's that are used to hold the buried data payl oad, the header needs to be
read and iWOdI/p98t ed first. Dependent on the allocation | REOERENI2ERS i n t he
header) the remaining LSB's of the PCM sanpl es that contain the header, may
hol d buri ed data payl oad. WO 01/ 46954 9 PCT/ EPOQO 12988 For perce tual
control ofndisge Timeradi@p therdudibhendiserthaMER sef the PCbisatanles haag fookecextragtpd frhm

LSB' s conttﬁ%neecd Er r| ed data frame, except for the syncword, have to pass
bit by bit Aol 4-te-randoni zation circuit prior to interpretation. The
de-randoni zati on ci Mhesyncheonidations sigadl geiwratoxfurmﬁzlegeﬁerafﬁhe firsgyIsymohramggation

pol ynom al rt of

every f ranség"é‘f al%ttheeevﬂl%l?‘ggmfdlgét?lemfoﬁ?’?ﬁ]% W@blstag bﬁﬁ‘%ﬁi %Cff}ﬁ%ﬁrg Sl&na‘lel gure

4 showss t hifte €lest 1 @BROG cacit frame atenmiqute fothecbl Siedoand aps;ﬂaaataﬁe(mFm fi2 b&0
regi sters. The additions re{)_éfsent "exclu )ée or gates' Eﬁ‘ﬁﬁé{ t he. st ar of
|

every fran®¥"t AdDsmPee- 1 Felpveral & Prcetiphused) FIBREreHome e ?flor\?}ﬂ‘ﬁ%ol For

every new jwdsohd Gerds iUbieddificadion wérdNTHe BEst Bitchidhizagion dignal 8ABpRkeCat leabhie Dits
have to be inSerted into the de-random zation circuit ma specific order

whi ch is ethjsliaformagtionn The fist extwaction ugit 46 exrasts sheoygadariafopnation; from the speaniled
dat a franeﬁggﬁe%d Th@ hpﬁie Sitafibn %&ﬁsﬁiswﬁexﬁifothégkgmﬁ%mmﬁ iSEtk bigi N a
e I'n e I al ne

speci fic order gure t I's exp nmeans of a sinplified
headerl(hndalbgatloednfdwtsabﬁameeaahe Bis sligeationdefinesibe bysiefibe BCMssampllas two 2 bits

and t he_ r n mtghg meab%%ed C}B}n;e‘cl’ thé?hi aldafil zﬁréé IthH%ﬁ Ifl;llegy[x t24 he

al |l ocation st rarre S for annel " and 2 bits
for the rigintctsrrimekd dﬁh&omﬁhchﬁmnﬂ framesorPréfetably?2 thelbmbied dala bits'arand " 2" are

read first_and .do, not t hr he dom,zation cir wt eremalnlng
bits are r¥ ‘E"fﬁ“ﬁ“m‘a“?fﬁ ?‘Eﬁgggﬁébm‘#‘uafng‘ﬁ? R Wé%? upert “F@ wher e
al ternat i ngnddigiz¢ thkbuAddiddta Bifs. THaanbEt cdnﬁ)rfsm arfytof delalddnd eikblasibé OR sr e

read MBB first. Al the blts | abel ed ' 6#ﬁave to pass thro@%l t he
randoniZat iT8% “clPYSdl?FmebPPB? bit gel thl@ﬁﬁmet%r ﬁren%br%“?sgﬁ!ts mrupestbysisd e ned

in a receipef adfs erﬂe&emmuﬁﬁktb@ae-%d&me&isﬁQd%e &@cﬁﬁlémemm@w

sanpl es. The syncword is contained in the LSB of the PCM sanp

r epr esent i Pegformethe deltowingiopasetion; e 2 KAl 4. 43 it bt %{H]}éﬁ’}lﬁ@t e wesrihe wo
consecuti vigy 1§M33¥‘19§1g§ o PORERbSand 7 L n] o€ bﬁQQt?acPe@M BIRBALE A e tdpdr Siesy €0 PCM

sanples. In or to retrieve the syncword, a bit-streamis generated by
successi velframetha statecrhesitnbe tnﬁé!llEQEBNkﬂi alf pe'spite dmdenwdrde@pgn@lamg i$0 the

left Cf@n ns%bplmqo tcgﬁbllr&?onoljmttif ﬁgﬁrsﬁ %9@40‘301? Qhit sr%?e%\:gif E'(gnﬁlii)ses aCRC

checking circuit. A diagram of said circuit is disclosed in figure 6. The last 16 bits of the
buried data contain a CRC-16 word for error detection purposes. Each de-randomized buried
data bit, except for the last 16, is fed through a LFSR (Linear Feedback Shift Register) with
polynomial 0x8005, as disclosed in figure 6. The final state of the LFSR has to be compared

25  with the buried data CRC-16 word. If these two words are not the same. a transmission error
has occurred.

Combination unit 32 receives the de-randomized data and calculates the
pavload of the de-randomized data in a first from an MPEG-Audio frame of the first digita!
signal. The combination unit 32 combines the first synchronization signal generated by uni:

30 34 and the calculated payload so as to obtain the preamble of an MPEG Audio frame. The
de-randomized data is place after the pre-amble. In the event the bit length of the preamble
and the de-randomized data is not in accordance to the length of a MPEG Audio frame, the

frame has to be padded with zero’s, so as to obtain the correct frame length. The thus



30 the right channel. The last 16 bits of this bitstreamare continuously
conpared to the syncword. If there is a match for all 16 bits, only then
synchr oni 2@ P##$934s achi eved. | n another enbodi ment of a rE@E’W@ﬂZQ&&D CRC
checks are perforned. The error det ecti ongnet hods used are CRC—4" and
"CRC- 16" whi ch generator Lg/nom als are WO 01/ 46954 10 G{ = X1+ X +
1 (CRC 4) dtairecirames are supplied teouiput termipal A6 movideibgdirs zogr! miomatipp t s
included i F':g&’ W grthe bits after sync word in the header
mforrratmngﬁabrﬁ[e té I nc uged in the CRG-16 check are the first bit after
sync-word in the heddalesiritedabaie; the firss skiRCMoamples nf @PCMVhirame cont#in theeck.
The CRC ne e d t he CRCcheck dla [am Lven i.n_fiqur.e. For
Ere. ST, Mehfpfh 5y T Pl b R Sl B FEAT A Bl B e
initials stalde: FSTBEF (slhﬂith(B(E@llStl&ﬂO 0&01$HFIIFF All bits included in the CRC

10 check are input ot e circuit sho t he ure 6, After, each bit is
et K el et TPV e gf et moish Gtk fre 3 5 s bl e gt bEApSESR |

oper ati on. mhm@lemﬂem#t &hé)db-randomﬁ&uﬁmauawuﬁeevea\ ¥@ictentl P pbei@RBRA Rtlohd h t he
CRC-check word in the stream if the words are not identical, a

transm ssi 6RCelorasiculasion sapalcotse of thisack iFartheroin the desaribsddorma awo hiseare
applied. T.aval il B2 'Plga&é!r SE}%L bf?@ﬁay ﬁ@@ée‘ 624 b&&bﬁ%f futhr€ %E&%nﬁ%‘fﬁ a

t echni que, such as nuting o e act ual frane or repetition of the
previ ol fplmmah@lan@cewelmﬂ’eﬂprqm@gnmogeshoms a CRC-check diagram The

additi.on bl 0cks 1 e S e GBI Slion AL B S oh ML AR ORLA0 O

enbeddi ng t he payl oa Ormat: are ave use of
only the bothéeregndatduniqzmagems dbthe MPEG Andddranfesarqriegaicradd iohlzemeediverA11

header information for tract t he rle ata |l oad uch as 20
synchroni zati on and I%é%ﬁt‘l{’gﬁ’ beP%?#%ﬂay? ?8@% ‘WTW?Y\%“BE?’F@& dat a.
The payl oapuricdpla@SRinies oamlmamnmnmm pexblmsu t@l‘reédi‘&liﬂwﬂl Sedmﬂbed, nody

maki ng. use, of both, a burlgg et\ta channel. , and a}éq;g Slcﬁg Sgnel 68\ header
i nf or nkt i offt Mare GF@ile Adtirigd daiAdEMedesubAIvidee IR parFe BRricdiatin

i nformati OMp?esrgﬁEtQ@QCIWstlf'raﬁi@?om Sagind1Mal mﬁnemcmapalocﬁtk@nmbh lsﬁaﬁote@yl oad

in the physical channel 25 represents an MPEG 2 base frane. buried data

payl oad r eb!r dinskrhd{sein freprFor Eb@tcéﬁsﬁipﬁhdlflg alwenq*h‘ph ofng Sub?a%kﬁuhgﬁm% #fs onl y
a physi Ca' thnci@&h@%%ﬁ@of‘ P Gpmeqb@m §arﬁ;§l@h?a't [qfed B hiS R B(SiE 2!

channel . rmation is nerged with the payload in the physical
channel . maa alylbda'@ heaggr énfermation is aﬂmmwntamgéuaﬂla LS8 afrikg samm;s Be In

the ca C I e | ways
cont o, 25 ; MK R st SEudtinkdin SRAR 1. WM COBARY e AR e bl 0

si gnal ed bgtatahlé)framehsrusgdescmtaptedr, the LML channel will contain elther t he
MPEG 2 base frane alone or additionally the MPEG 2 extension frane. If a

buri ed data channel is used, the start of this frame will be synchronized
with the exidcphijgebRaw]oafic rom the LM channel .

subframe 011

0 012

I 2

2 ERE

Table 1: subframe allocation.
25
In order to extract the correct number of LSB’s that are used to hold the buried
data payload, the header needs to be read and interpreted first. Dependent on the allocation
information in the header. the remaining LSB’s of the PCM samples that contain the header,

may hold buried data payload.



WO 01/ 46954 PCT/ EPOO/ 12988 Also in the case where a physical channel is
used, either in conbination with a buried data channel or by itsself, the
fram ng st VOH4P%% of the MPEG 2 payl oad renmins based on FAFESVBP88 152 PCM
stereo sanples. A frane of 1152 PCM audi o9anpl es corresponds to 192-F3

frames. An F3-frane consists of 2 ser) bytes. Durin i sc.formatting)
the starts of the frlg"ﬁl’é’gr%?mil c‘ontgé O(Sfﬁlfﬁh%d%éﬁ%%f‘@gd ﬂ?\cj’émﬁggﬁtagfwl?ib‘ﬂed
Wi th the F3HtHedlBIs sottdinédianuriad ldefa_fravaererodpt fordite syachbid, Bneqs pig bitdlyay of
the LML data as ga}bargulé of errQr correction. the ,?ﬁt(? fromihe two . .
channel s i Stdpog [RRdAqruZation ciigpi PRIQL (o IRtErGtation I pede-aggeralzation gyt ds 7
shows a frﬂﬁﬁtr&’éd%ﬂé@e{ﬁ.’f’ﬁ{eﬁ@llfv@%%ﬁﬁ&ﬁﬁl fs%?mponds to 192 F3 frames. At
t he nonent the synchroni zation pulse’is detected at the "'synchronization
point".510 data at the "'frame start point" becones available fromthe
physi cal chan & at ecific frame. PCM data starts reading at the
"synchr oni Zat ?‘%t"ﬂgﬂﬂ?%“ﬂt@gfﬂg/ synchroni zati on point, at l|least 111
F3-frames need to be available in the buffer in order to have the proper

amount of physical data available fro ha int .onwards. If .this is. not
the case, decoding c‘ght%f)ﬁtﬁls of fyry frape nhiherf@%ogﬂﬁclmﬁgﬁ?%at? BSPIREY KU {5 The
aclt ual OIext raﬁti gn ofFigdé}e 4th\ﬁ§ﬁualdf@moﬁafhﬁbﬂ ci;crﬂdlemﬁélfﬁleaks Dfeptdientghidcessi ng
related to the buried. data channel. For each_frame o 152 DA P

sanpl ed0 Arggisteg Ta\waeiafw%reg@epnkwh@ww BsS ahihe slatpo awrbggslﬁéé“%

avai | abl e. (g PBXShiGRized 3 the RERAMPIuAY Fol BR-EndY IiRed inpit b (2AGevDutput
interpreted B first. After the 'header information is read, the data

representi iy si kegemPESlencrypted MPEG 2 base (+extension) frame is read. 20
In the case the contygl bilsfr}faQ%fEBote'ix‘Pﬁénkéin%){heﬁQ—?ﬁr@b&?ﬂtihﬁciﬁm RYsh&drdat a
the pay e first

channel, the extraction o oad can start at t rs sanpl e of
the | eft cloaienahich$yenphaindiinfigierd. and header information is contained in

t he physgi cal channel, . Y j e i . 0,
enbedddd bits per o Eiet S peBtiEhe vidthokd fﬁﬁgh)?gan% e%?lggdg'%\r}g r‘n'?gugﬁgﬂ“é%‘&‘ee 8.
Apart fromdehandpayiaten cidattan aspeifid arderebethe Bgutk diis & eEPEInES by hehnogfer at es 25

burf ed dat SHeq BipdeCaned s paSerh Asshe 1R s SHRRER onDMi2 GB3501 onc
s 5 e o ittt e
contains | %Zgﬁgf"c‘im@ﬁgﬁmnelﬁgag’i@gﬂ%‘g‘gﬂ&téggm%%f‘ﬁ%yne BiZgoniis_ si cai 30

channelygi s jabeRe «1t By Deakedad BisPardcny! mgagsq% ¢ fandoARARESIRURNERY Pt €d
MFE& audi o stream (base plus extension). In case a Ehy5| cal channel is

t he
used, the BEP3iBiaE Qs erepead|in the indipatedserders This oiderts “header Byssi where lieseainand t he
physi cal payd eadnd ﬁgtlit%gﬁﬂllﬁeﬁistr&@. SR&HAL Q%&%@ad@xﬁ% fikd: AR (R i€ RBkied E

number of bits cont n an encrypted MPEGR base franme nmay not exceed

t he capaci t'y..dvhaive tokpass through ghelrmdoghization circufhprion ievisearprgfatipit s~ WO
0114695.1 1 PCT/ EPOO | ' : ' frame
is variable and is a’fﬂrszuﬁ%? ?%ﬁgpé%k%&g? *nga }e?ﬁ‘é&g?%/%glﬁr §ﬁ]z ecglc% iﬂﬁ%éfgg%('r)\% IS

i I ust 24t edhd @D{DAYRCHM Samples. Thesynewerdas pdnyasnelah theHz8hef the BCivbsathpldshe

O o R AT ok et RSB BRI fovors
amounts 2*1152 mono PCM samples or 1152 stereo PCM samples. In order to retrieve the
syncword, a bit-stream is generated by successively concatenating the LSB of the PCM
sample corresponding to the left channel and the LSB of the PCM sample corresponding to

30  the right channel. The last 16 bits of this bitstream are continuously compared to the
syncword. If there is a match for all 16 bits, only then synchronization is achieved.
In another embodiment of a receiver two CRC checks are performed. The

error detection methods used are “CRC-4" and “CRC-16" which generator polynomials are



noted that a record carrier with a physical channel is |:no~~~n from USP
i.210.73% and USI' 5.724.3" _'7 (PHN 13.992 f The conplete bit-stream
(base+ext amginaedsd s decrypted and subsequenth MPER decodeg:r/spedisbds N9 i N
11 ~2 nulti-channel PCM audio sanples. 1Q,For the decoding of MPEG audio
data reference is nmade to | SO I EC 13818 3. Wilst the invention is

descri bed ek Xtf o' erice (GR@ueferred enbodi ments thereof, it is to be
understood that these are not limtative exanples. Thus various

nodi fications may becone apparent to those skilled in the art. w thout
departing G@gmxﬁaxﬁmbpq: of the ingratign, as defined by the clains. The
word 'conprising does not exclude the presence of other elenents or steps
than those listed in a claim Any reference signs do not limt the scope of

the clg ms. The invelt hincRBed, R thd/PRENEPARK RYnEBRA SR by ROWI A HMar e and
software. Several "neans nay be represénted by the sanme 1tem of hardware.

y
Furt her t Headeniminmiasion] Thesbiisinaluded imthe CRC dpehgckraye die firstdtivafter sync_word
conbi nat i op 40f . . L VS; ' r mtter
for trans rﬁHtt 1?61 hﬁégggwﬁ?mﬁd S %%ﬁgggf%l%g] g{rgr}ﬁla %C;Emil? ﬁ%&l %Fé%gﬁ% (ivgf’%&%'m
t ransm ssitbeiCREa¢hack disgrianh diversin figur 4. dforiOR(b4.rh¢ induel stagnelthedhifpragistands fi r st

frames hayy st a .f.irst synchr.oni zati.o | .and .a.data p I on
stored in #ﬂggﬂﬁa&{{h:l%t {}lgr\%lh?ltsiaé? 0%@?1%*?‘&?% e gﬂ#ﬁ{‘l‘%gdgdf‘%ﬁ% ‘Pgteeﬁ(? ng the
first Bmnd ceaosnd ixfij'ugigtt? ci:t'dixﬂtCshl_.‘m? irDthe $ig@Ra®. ‘After Fﬁ@dﬁeis iir[):glt,ﬁmﬂﬁft fsgtsterisd
processing t seco gital informatjon signal into subsequent secon
franes. saﬁhﬂ{]"gé’é’gﬁ’ﬁa gﬁ%ﬁﬁéﬂﬁ\g . }fg?n?gatwpofeﬁegt_aws PR GFRPTIBRC S EhE Becond
di gi tal i ndopaRiivalth thé BRE-check SofRlthCAFERINN 3 the WofRaARSndiQderiibges ti ng a
second synchroni sation signal and at |east the data 10 portion of a first
frane i nt oraswission@rer haneceiredtie thediekhen whigh CRIC-4 htsoresneprlisdsTgmenid so as to
obtain a c ' 1 o | ¥ ' frames
o an out prror o ek aepleishBith RAARCOLTHRE ol Pt BIRPSLEE, |\ Fea:
char acter i frame ¢nrepdtition ohithd psdvipva lframeribrenaminendede &fgirad shovdbagpCRG-checkst ri p

the first }% n . ' ' £ .sajd first frames prior to
I nserting é?gr?ﬁéagﬂé ?@ééﬂ*a%lg&ﬁgéﬁg%ht Sg‘&gﬁggﬁ Igfg{teg'f rames into the second
frames. 2. Transm t fTae fadbwihg@optivds ofembedding the mgad dite theZ&l format drat t he

signal CO”&’v'al g)tlé.oﬁrstly, by use of only the buried data channel. No use is made of a physical

channel. All header information for extracting the buried data payload, such as

20  synchronization and allocation information, is merged with the buried data. The payload
represents an MPEG-2 base and extension frame.

Secondly, by making use of both a buried data channel and a physical channel
The header information is preferably contained in the physical channel. This information is
merged with the payload in the physical channel. The payload in the physical channel

25  represents an MPEG-2 base frame. The buried data payload represents an MPEG-2 extension
frame

Thirdly. by making use of only a physical channel. The control information is
contained in the physical channel. This information is merged with the payload in the
physical channel. The payload represents an MPEG-2 base and extension frame.

30 In the case a physical limited multi level LML channel is present, it always
contains the header. Dependent of whether a second channel is used, as signaled by the
content_descriptor, the LML channel will contain either the MPEG-2 base frame alone or
additionally the MPEG-2 extension frame. If a buried data channel is used, the start of this

frame will be synchronized with the extracted payload from the LML channel.



means are adapted to insert the data portion of a first frame into a second
frame of the second 20 digital information signal by using buried data
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~: second franme of the seconU digital information signal so as to obtain a
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so as jp obtain a ceIPRLhieansbadl ink@mator & ABEEBntiRM in BRAuAE &ftd &Rdndn t hat
met hod further conprises the step strippi n% the first synchronization
si gnal f r othe sxiragtion efsthe payleasseap siag ot the firs SEM sampleef the lefk chamel.dat a porti on

of said figstnhh3Msh dndhRadel uSHEAR s ofRRd in thGhtHafORAel. The “alioc™

information describes the amount of embedded bits per buried data sub frame. An example 15

given in figure 8. Apart from the payload data. room is reserved for a CRC-16 that operates
25  onthe full payload contained in the buried data channel. In the case the buried data payload is
zero. no CRC-16 is written.

The buried data payload and additionally. if present. the physical payioad
within one frame of 1152 CD-DA PCM samples represent one encrypted MPEG-2 audic
bitstream that contains 1152 multi-channel audio PCM samples. In the case no physical

30  channel 1s used, the buried data payload represents a complete encrypted MPEG2 audio
stream (base plus extension). In the case a physical channel is used. the buried data payload
represents an MPEG-2 extension stream and the physical payload represents the encrypted
MPEG-2 base frame stream. The number of bits contained in an encrypted MPEG2 base

frame may not exceed the capacity available in the LML channel. The number of bits



| PCT/ EP00112988 11. Method as clained in claim10, characterized in that
the at |l east the data portion of a first frane is inserted into a second
frame of ™wmowseewnd digital information signal by using beci/esboiais

techni ques. 12. Method as clainmed in claim 10 or 11, characterized in that
a second frane represents a portion of the second digital information

si gnal of cantpinediafthe extryhtedMPEG 2aaxcknsioh ifraste if vamableraydries snltplaofbits. on of a
third digital.. informtian,sign f a.supbstantially the sane duration. 10
13, Mot hod Pagivision Seseribed 6pys %%i%gatgﬁg}ﬁ%%% zed in that the first digital
information signal is obtained by dataconpression of the third digital
information signal._14. Method as clainmed in claiml racterized in
that the first digitdhe gaseiamhyticachamelis Y TP YT T e FRPEG
encoded SifgNab corfelponbif $4ithsS S QRurABRH dh@puint fisht bPB AR dada BRSOl Eh&Ad bl €T
carrying a corrpos”?e signal conprising portions of a first and a second

di gi tal i mpisdieatiroerosd epragr, widng phYsE puped isskngmal frase LUSg Sa2 Ield8 and & Sbf
conposite f‘fzﬁm%})}%\zc@rﬂé@?i te franme conprises a second 20 synchroni zati on
signal and d data portion of a first frame of the first digital information
signal, said first Thacengerpitistream gbas¢rextensipniindesriptad pashsubsegmenthand a
data porti said.c osite ein k i[nserting the second
synchroni z]\g |%ﬁgﬁcé)gféé)?§su§lﬁ1§1%§[ﬁe§§g@ ‘lthﬁlgneggpﬁ}l %ga(r?? ?%n l%f the first digital
i nforrm@tion signal Fothe decddingrod MREGZRawio dheredeemeds siadg tod BOIRLCOI38RE- on
signal, a _second frame being obtained by processing the second digital 25
i nfornati on si gnal into subsequent second frames, said second franes
conprising bl ocks ofyHiR{ @E iReh@sh i HiedchBeSRRP Rderdh@ith plefdrild@himtingisi gnal ,
characterized in that prior to inserting at |east the data portion of a
first frarfereafeitistpde uadaretpphiiptibeseore Bt gruaty s oemalgspBRIshagMSsai d first
frame. 30 Miﬂ%'@ﬂéﬁh?ﬁé&&e%ﬂ&%t@&oﬁé &iITRCn 1t 4. Jifibde deparBh@fdfmigs | zed in
that at |east the data portion of a first frame is inserted in a second
frame By wcopepfithe ineentigntas debuddrbydbeslaims7.  Transni ssi on nedi um as cl ai med
in claim15 or 16, el b ]%rkq 21ptes a
portion of the secoﬁgégﬁg §%+@%éo?%%ﬁ%ﬁg®ggal g%eﬁa pr%%?%%gj%%%

01/ 46954 IstepPCRAERGO1i429 882 clainat Amynrefanchca sighs d¢ nétrlamiethe epope s titesslampor t i on
of a third.di.gital information signal of..substantiall he_ s uration.
T8, i ansrEds i oA R S snreniohed M Ry B v Yotk PR B e
first di gith&lbd represeitdd bthesaesitent of abdwedreieBurther dtidventioipliessa each 288 t he

third digital i nfofrmati on Sb nal . 19. Transm ssion mediumas clainmed in
cl ai m2) = evegy noyel fggturpr coymbination qffeamites or 4 carrier is of the optical or
magneti cal recording type.



10 20. Receiver for receiving a conposite signal and generating a first and
a second digital information signal therefrom the receiver conprising: -

recei vi ng We&¥9%or receiving the conposite signal; - firBET/ERG08280on means
for detecting a second synchronization siignal so a to obtain a detection 15
signal; - retrieval means for retrieving a conposite frane fromthe

conmposi t e Gi4M3: i n response to said detection signal; - first extraction

means for extracting at |east a data portion of a first frane of the first
digital information signal fromthe conposite frame; 20 - second extraction
means for extracting at |east a part of the second digital information
signal fromthe conposite frane so as to obtain a second franme of the
second digital information signal; - first output nmeans for subsequently
supplying the second frames to a second_output term nal .so as to obtain the
second digital i nforFARSTEIET §rgrRasmitng "’C‘Wé‘raé‘etsﬁ?qnféléglﬁaﬁ‘"tfqﬁla“?‘h%‘g? dBidver
further COmRGhRESN nled ikl SAH IRt eilaPRGHENG s SR B6AbMind BANFarhey hadRi3GE at | ng
a first synchronization signal; - S|gnal conbi nati on means for conbini ng
the first leashefiroaynehrongatien gjerdl antheldath porgipn plepdtin thea. dhetteangditte on of t he
first di gi(#ogl Afpformation signal so as to obtain a first frame of the first
digital in ormat Fon si gnal : 30 - second out put nmeans for subsequently

suppl ying -tihputimeass fof rexpéngahe fitsearfd seeenddligjial aiformafion sghalon signal to a

first output term nal as to obtain the.first digital  information signal.
21" Recel varossSofh BRsitr foeshBnd s G tendfaiel Rl B SERURG T ane
r epr esent Sseeorddtdme3nsattf setbrel Banardmprigng alocksndfanfiorhation of ittgnatondfdigtal
pr edefi ned flfurati on and a WO O1/4695 PCT/ EP00/ 12988 first frame
repr esent SPPTHBYN $#35f a third digital information signal of a
subst ant i aldighal iR NGEaAE foR Thsertidg aBecRl vaichRgisalid i@thl b All@sNheQaer 21.
characterized in that the first djgital information signal is a data
conpr ey edParenspigfinst framgintag segorg figmeef thesesprrpdinity infpanaion stagal RASH ver as .
clai med i nosdiah@biPosité frafife; 23, characterized in that the first disital
information signal is in the formof an MPEG encoded signal. 10 24.
Recei ver asowiuimeaes fonsupplyiing the compnosite frages P oytpat wemisal ey to pbtaiRAgL t he
conposite g d ?)?i'te gi?xﬁ?to%g%ﬁgﬂﬂéh' and the second digital information signal
is substantiall~ e conposite signal. 25. Receiver as clained in any one
of the cl adhamcRiz¢din2lat saiflsighalrcembinatiomymeansiarseadapted tokstup thedirftor m of a
devi ce,for_reproduycin oNMPos it iagnal. rec e n r r rfel.er. 26.
Recei vleg; as et med i gln{%/m{l()rgaela (f)if S(?tﬁ%'en%% AR m%rqfl g agg?S?gﬁ:d%%&%gﬁ%zoef S n
t hat the rfceframes inonix sesasl fedmesnel decodi ng nmeans accommodat ed i nmedi atel y
after the recieving neans. .Ah_. A . A9. A[. A . AU&r . Ah. A AS. A L. Ah?. AULe. A
A? A LA A I s=7D3

2. Transmitter as claimed in claim 1. characterized in that the signal combination

means are adapted to insert the data portion of a first [rame into a second frame of the second

20  digital information signal by using buried data techniques.

3. Transmitter as claimed in claim 1 or 2. characterized in that a second frame
represents a portion of the second digital information signal of a predefined duration and &
first frame represents a portion of a third digital information signal of a substantially the same

25  duration.

4, Transmitter as claimed in claim 3, characterized in that the first digital

information signal is obtained by datacompression of the third digital information signal.
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210%| & () tranF\s)gnli:'s%%n medium. said first digital information signal comprising first frames having ai

least a first synchronization signal and a data portion stored in them, the method comprising
the steps:

25  -receiving the first and second digital information signal:
- processing the second digital information signal into subsequent second frames. said second
frames comprising blocks of information of the second digital information signal:
- inserting a second synchronization signal and at least the data portion of a first frame into 2
second frame of the second digital information signal so as to obtain a composite frame:

30 - supplying the composite frames to an output terminal so as to obtain a composite signal to
be transmitted;
characterized in that method further comprises the step stripping the first synchronization
signal from said first frames prior to inserting at least the data portion of said first frames into

the second frames.
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==dEYNC M1§:0% Method as claimed in claim 12, characterized in that the first digital

information signal is obtained by datacompression of the third digital information signal.

14, Method as claimed in claim 13, characterized in that the first digital
15  information signal is in the form of an MPEG encoded signal.

15. Transmission medium in the form of a record carrier carrying a composite
signal comprising portions of a first and a second digital information signal, said composite
signal being a sequence of composite frames, a composite frame comprises a second

20 synchronization signal and a data portion of a first frame of the first digital information
signal, said first frame comprises a first synchronization signal and a data portion, said
composite frame being obtained by inserting the second synchronization pattern and at least
the data portion of the first digital information signal into a second frame of the second
digital information signal, a second frame being obtained by processing the second digital

25 information signal into subsequent second frames, said second frames comprising blocks of
information of the second digital information signal, characterized in that prior to inserting at
least the data portion of a first frame the first synchronization signal is stripped from said first

frame.

30 16. Transmission medium as claimed in claim 15, characterized in that at least the

data portion of a first frame is inserted in a second frame by using buried data techniques.

17. Transmission medium as claimed in claim 15 or 16, characterized in that a

second frame represents a portion of the second digital information signal of a predined
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1098& () - %/\ Wevwvﬁgc'e?(/yrzlfor P@cho(ﬁ% a(c)o?nplogite signal and generating a first and a second

digital information signal therefrom, the receiver comprising:
- receiving means for receiving the composite signal;
- first detection means for detecting a second synchronization signal so a to obtain a detection

15  signal;

- retrieval means for retrieving a composite frame from the composite signal in response to
said detection signal;

- first extraction means for extracting at least a data portion of a first frame of the first digital
information signal from the composite frame;

20 - second extraction means for extracting at least a part of the second digital information
signal from the composite frame so as to obtain a second frame of the second digital
information signal:
- first output means for subsequently supplying the second frames to a second output terminal
S0 as to obtain the second digital information signal;

25  characterized in that the receiver further comprises;
- synchronization signal generator means for generating a first synchronization signal;
- signal combination means for combining the first synchronization signal and the at least the
data portion of the first digital information signal so as to obtain a first frame of the first
digital information signal:

30 - second output means for subsequently supplying the first frames of the first digital

information signal to a first output terminal so as to obtain the first digital information signal.

21. Receiver as claimed in claim 20. characterized in that a second frame

represents a portion of the second digital information signal of a predefined duration and a
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