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The invention further relates to a method of recording the stereo signal and the

data signal on said record carrier, to a recording apparatus carrying out the method and to a

5  reproducing apparatus for reproducing the stereo signal and the data signal.

A record carrier and apparatuses defined above are known from
_ EP-A-0 372 601. The first channel on the known record carrier has a constant data capacity for
10  carrying the stereo signal and the data signal. Said document describes a general method for
burying the data signal in the stereo signal. Sometimes the data capacity of the first channel is
not sufficient to carry both the stereo signal and the data signal without loosing too much
signal quality.
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It is an object of the invention to provide a record carrier able to carry a stereo
signal and a data signal with increased data capacity for the stereo signal and the data signal.
The record carrier in accordance with the invention is characterized in that the
data signal comprises a first portion and a remaining portion, said first portion being combined
20  with said stereo signal to obtain a composite signal being recorded in said first channel on said
record carrier and the remaining portion being recorded in a second channel on said record
carrier.
In an embodiment of the record carrier, the record carrier is characterized in
that said first channel is represented by first variations of a first physical parameter of the
25 - record carrier and said second channel is represented by second variations of a second physical
» parameter of the record carrier, said second physical parameter differing from said first
physical parameter.
The recording method in accordance with the invention is defined as claimed in -

claim 12 to 17. The recording apparatus in accordance with the invention is the subject of
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20Fi gure 1 shows an enbodi nent of a recordi ng apparatus,

‘These and other aspects of the invention will be apparent from and elucidated
with respect to the embodiments described hereafter in the figure description in which |
20 Figure 1 shows an embodiment of a recording apparatus,
Figure 2 shows an embodiment of a reproducing-appa.ratus, _
Figure 3 shows another embodiment of the first and second writing means in
the recording apparatus of figure 1, | ‘
Figure 4 shows another embodiment of the first and second reading means in
25  the reproducing apparatus of figure 2,
Figure 5 shows a second embodiment of the first and second writing means in
the recording apparatus of figure 1, _
Figure 6 shows a second embodiment of the first and second writing means in
the féproducing apparatus of figure 2.
30

Figure 1 shows a first embodiment of the recording apparatus in accordance
with the invention. The recording apparatus is adapted for recording a stereo signal and a data

signal, said data signal being a multichannel extension signal. The multichannel extension



Figure 2 shows an enbodi ment of a reproduci ng appar at us, Fi gure
3 shows anot her enbodi nent of the first and second witing neans in the

recordi ng apparatus of figure 1, Fi gure 4 shows- anot her
enbodi nent of the first and second reading neans in 25 the reproducing :
apparatus of figure 2, Figure 5 shows a second enbodi nent of the

first and s’y@Mdseer i ti ng means in the recordi ng appar at uspof/Efdogssse 1
.Figure 6 shows a second -enbodi ment of the first and second witing neans in
t he reproduci ng apparatus of figure 2. . Figure 1 shows a first
enbodi mentsipahi doBiBriées GOttt Bsk ARRPARA HSa eemeasageandm&%pmﬁ,@ Mﬁna agmta on. The
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si gnal . the so-called hidden channel method for burying additional information in adlgltal audlo

signal. '
The apparatus is provided with first writing unit 28, Input 30 of the first writing
25  unit is coupled to the output 26 of the combining unit 20. The first writing unit is adapted to
write the received combination of the stereo signal and the first portion of the data compressed
multichannel signal in a first channel of a record carrier 32. The record carrier is preférably a
standard audio CD and the written stereo signal in the first channel can be reproduced by a
conventional CD player. The first channel is in that case formed by optical detectable marks in
30  atrack, whereby the optically detectable marks are in the form of so-called pits.
The apparatus is further provided with second writing unit 34. Input 36 of the
writing unit 34 is coupled to the second output 18 of the splitting unit 14. The second writing

unit is adapted to write the remaining portion received at the input 36 in a second channel of



The apparatus is provided with first witing unit 28. Input 30 of the first
witing 25 unit is coupled to the output 26 of the conmbining unit 20. The
first witing unit is adapted to wite the received conbination of the
stereo signal and the first portion of the data conpressed multichannel
signal in a first channel of a record carrier 32. The record carrier is

pr ef er abl Y vo gtE@ar d audio CD and the witten stereo sigped/Epddokdsg first
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15 combination unit 20. The stereo signal comprises a left signal and a right signal and a sample
frequency of 44.1 kHz. The left signal in the stereo .signal caﬁ be any combination of a left
signal, a center signal and a surround left signal or mono surround signal and the right signal
in the stereo signal can be any combination of a right signal, a center signal and a surround
right signal or mono surround signal. In the combination unit 20 the stereo signal is analyzed

20  with for example buried data techniques to determine bits in the signal that can be used for a
buried data channel without decreasing the perceptual quality of the stereo signal. For a
standard audio CD the left signal as well as the. right signal has 16 bits/sample. By using
buried data techniques, burying a data signal in the stereo signal to be stored on the record
carrier, typically, an additional capacity of about 30% of the CD capacity becomes available

25  for any data signal. On average this data capacity is 5 bits/sample. The minimum data capacity

(is2 bits/sampl_e'a'nd is obtained for very low level signals. Thus the data capacity of the buried
channel is on average 2 x 5 x 44.1 kHz = 441 kbits/s and minimal 176.4 kbits per second. The
minimum data capacity by using buried data techniques (=176.4 kbits/s) is thus not enough to :
carry a data compressed multichannel extension signal in the form of a MPEG stream with a

30 good signal quality (=384 kbits/s).

' As mentioned before a second channel on the record carrier is available.
USP 5,724,327 (PI-IN 13.922) discloses some embodiments of a second channel. If an audio
| sample comprises 16 bits, a data capacity near to 2-bits/audio sample can be obtained by

variations in the width of optical detectable marks. Thus for a standard audio CD this means a



The stereo signal received at the first input termnal 2 is supplied to a
15 conbination unit 20. The stereo signal conprises aleft signal and a
right signal and a sanple frequency of 44.1 kHz. The left signal in the
stereo signal can be any conbination of a left signal, a center signal and
a surround left signal or nono surround signal and the right signal in the
stereo si gnalo1mese be any conbi nation of a right signal, apcEER08N6sSs gnal and
a surround right signal or nono surroungd signal. In the conbination unit 20
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physical parameter, for example in the form of variations of the optical detectable mark

transverse to the track direction such as variation of the width of the marks:
An advantage of the recording apparatus in accordance with the invention is
that it produces record carriers,_fdr example CD’s, that can be used in CD players in
25  accordance with the current CD standard to reproduce the stereo signal. Said CD players can
only read the first channel and thus the composite signal. The composite signal is in the form
of a stereo signal. By using the buried data techniques the perceptual quality level of the stefeo
signal in the composite signal is not decreased. As a result of which a customer will hear
almost the same signal quality as the quality of the stereo signal that does not have a buried
30 data channel.
Another advantage of the record carrier in accordance with the invention is that
the whole content on the record carrier can not be copied with normal CD recorders on the
market today. Those CD recorders are able to read the first channel and not able to read the

second channel. A copy made by said CD recorders will only contain the composite signal and



10 conpressed mul tichannel extension signal to the first portion and
applying two bytes to the remaining portion. It is also possible to have an
adaptive multiplexer, where the .distribution is adaptively controlled. The
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. the record carrier 42 and supplying the remaining portion to an output 56. The second channel

20  is preferably in the form of second variation of a second physical parameter of the record
carrier whereby the second variation of the second physical parameter differs from a first
variation of a first physical parameter used for carrying the first channel on the record carrier.

~ USP 5,724,327 (PHN 13.922) discloses some possible efnbodiments of the second channel.
Said document discloses variation of the position of a track on the record carrier, variation of

25  the width or depth of pits in the track or variations of the frequency of the recovered data
clock. The second reading unit is adapted to detect said second physical parameter, and to
supply the remaining portion in response to said detected second physical parameter. The |
output 56 of the second reading unit 54 is coupled to a first input 58 of a combination unit 60.

~ The output 52 of the extraction unit 50 is coupled to a second input 62 of the combination unit

30 60. The combination unit 60 is adapted to combine the first portion of the data compressed _
' multichannel extension signal and the remaining portion of the data compressed multichannel
extension signal received at the second and first input respectively, and to generate the
multichannel extension signal for supplying to a output 64. The output 64 is coupled to an

input 66 of decompressing unit 68.



reproduci ng a stereo signal and a data signal froma record carrier in
accordance with the 5 invention. The data signal in this enbodinent is a
mul ti channel extension signal. The apparatus conprises a first reading unit
40 for reading a conposite signal witten in a first channel on a record
carrier 42 and supplying the conposite signal to an output 44. This first
channel iswaabeoably in the formof a channel that carriBSI/EF06/04588
bit/sanple stereo signal on a standard . The out put 44 of the first
reading-unit 40 is coupled via a converting unit 74 to a 10 first output

terminal 46 of the Tappabaibtissinghiift 6308 Y&iptddg debohprés @MY Ghta SofuPRsse@®TPOSI t €
signal into,the sterea si.gnal. The first output term nal 46 could be
t}c [Fﬂ gwgmflv

coupl ed t Brultichmnglexicasion s [theripgit 66 dnfo @ mpdiicharnel extension signalsAn

. The out pubutpdt 70fof tHe@eddnpséssing asit REokled tohQedohd bbbl @fimicAUR B the B;gﬂhlé nput
48 of the xtract|% uni t 57% ;IB"H% extracting unit 50 1s adapte 0 extract
a first pOPtTesARdmyt tpinal 2 copldbr caunled taapoeramRiidier. an caualiresior 8i gnal from
t he cofpospdakersysisn@l received at the input 48, and to supply the first
portion to an out pLFh 33119 ) The apparatus further conprises a
second readi ng uni '8 negmingofdhereprodicingapnatats pakl pow he described injaneater

conpr ess edetailll Thie éstaidtairiep 4 Cedtyingfthd §t6r8o biBnad anEhe AhIFAAHI L xt@Sioh gi%!f{le_cord
carrier 42 and su&glP i ng the, remaini n%r portion to an out put 56. e second

channel 26°7E7$5%2 L pmyinge qogings it signakeomprisiag therstesee signabandadisstd
physi cal paitionef the multichiiRel xtendich Sandl, 08 a WRBHE Banhdl SaSREONLmidiAL | On Of

the second physical parameter differs froma first variation of a first
physi §§| Bg'?*aﬁgﬁtﬁ? m&@’é ghextension sigrpl The first channelisrenessentad by fisstivadasions
carrier. UBPffst fi3dicairaetdNofitBe 28N HirkEArASRS scsHIFChRAR SislfReBibPE) meNnt s of

the second channel.. Said dogument discloses variation of the position of a

track on CtFENY EEBRENS©AR Fyoapd Physical paragistess Thedirst ghanpelis preforablieaston aof pits in

the track sﬁ.ﬁda‘ic&CD?dah@ﬁ@aneréo'L?nﬁlr. e §70dt Yealing e 40 RGAVERE B8RS si ck. The
' ed to detect s_éllgd second physilggl S%Aragrret er,

second readin nit 1s_adapt

and to suS’ﬁF&fﬂ? ﬁ’ét‘%’éﬁ%ﬁlﬂg tﬁg"ﬁ%‘fif%’ﬁr brdetecting Ak varigtiansiof a fistt playsisal second
physi agl paameRt 6fithe rEbsd Gatip Thdéontpositd Wens BsRisEsaRd it o Hgﬁatl amfthé frsEOUp! ed
to a first |.nFu£ %8 of a combi n%ltlon unit_60. The output 52 of the

ext ract i oRCURP P! £E71% comppeRiicdnipchanned signaldThus Sigicomposye signdl capborumpliadon unit
.30 60. Thire@yndihe dist Oftpuktermif) for epR6RBEGCo iR GREPdSRAI. T thal dakSthe POT ti On Of
the data corgoressed gul ti channeh extensi on_signal and the remaining portion

of the daCSVEHHEMELJIAE YARFIeFLHA M FXtEgiaeit §A isamgnead frrexaptiog thafisthe second

and first datapoipreSsdatitichainyl, ex@Ador leﬁ?ﬂ&haﬁeecoh{ﬁsi@éiéﬁl@hannel ext ensi on
Si gnal2 for supplyi to a ou&gut .64. The output 64 is coupled to an input
66 of Yeconpressi ng §iFPIGEEading it wadseieTARmEPOTws @8 thy data compressed  The

deconpr es suulchditiel exfehsion sighla BofiCthd ScORTMRIHEBPdddanalnd RS S5
mul ti channel ﬁXt ens,j on s%g recei ved at the input 66 into a_ nultichannel

_ n?I )
ext ensi on S&°gRBRYsicalpagmefsy pt tag regprd;camiey dbBeyariatiens] thersreon shysisabl ed to a

second outpptaimeteeliave il forfRoffariititfs 3PBAWALKSE thd BRticARERBELIR WP mb er mi nal 72

could be coupled to a .power anplifier, an equalizer or a :
Variations in the width 3?’?}“3 mar}E result in an addatloxgal intensity modulation in a radiation

25  beam scanning the track. In a standard CD player only the intensity modulation due to the

variations of the first physical parameter can be detected from the radiation beam. An
arrangement for detecting the second channel in the form of variations of the track position§ in
a direction transverse to the track direction is described in US 5,724,327. The combining unit

60 is adapted to combine the first portion of the data compressed.multichannel extension

30  signal and the remaining portion. The combining unit 60 performs preferably the multiplexing
of the first portion and the remaining portion to obtain the data compressed multichannel
extension signal. The data compressed multichannel extension signal can be an MPEG 2 audio
stream generated by an MPEG-2 audio encoder. The multichannel extension signal comprises

for example a left signal, a ﬁght signal, a center signal, a surround left signal and a surround



5 speaker system . The functioning of the reproducing apparatus
wi Il now be described in greater detail. The record carrier 42 carrying the
stereo signal and the multichannel extension signal conprises a first
channel carrying a conposite signal conprising the stereo signal and a
first portion of the nultichannel extension signal, and a second channel
carryi ng aweormissiong 10 portion of the nultichannel extenscTrrmiogssal . The
“first channel is represented by first v%riations of a first physical
paranmeter of the record carrier ‘and the®second channel is represented by
second vatjegitd i | G ' xﬁﬁ?aﬁ' | is
pr-ef er abl E/l ggttssﬁ%?]l?gﬂi?glﬁglgcﬁgél%géﬁ%?rs?%a}lgagﬂﬁgf{gg s?iag(ri]gﬁnw#ﬁe | ?ft readi ng
unit 40 r éepseduction bydppraample aspepkensyste®m t he first channel of the record

carrier by det ect gkl § BlowdahiiiicaBaaRlnbrbld b RYSRR ik RRLATPL o1 Of

the record carrier. The conposite signal conprises t e-stere% si.gnal and
the first Hsdrerdns pasgtug of iswre hph ekpsael madulatiomunind)2 receiyies the cinpesite he
conposist € ¢ShaRRIedR R8N | ' : heS: i nal for
repr oduct is%&r} of%ptlhe st erpgig&gﬁrﬁéatlsggFﬁ%%{gg?sgfggi?gﬁfﬁgﬁ%ﬁgg‘i% 5n°thJru 74 is
unnecess arcanngljgords, Prefarahly the ghanpelzuodulation yrihepmeprisesrangit mabainagmedwdatdri r st
data conprg oMhit SRRk i ' . b n | si gnal .
20The s'econ%e?rgfeiadi_nﬁgjﬁni t 54.ﬂfraega _gﬁli.rlgEoégﬁa%h%%tgprﬁgy%%%ﬁd'g‘fgg%ﬁgse%at a

conpr essedneigipg bitsin Frvponse ot seidIE#nisE gertibn. fATORNIt 306 repsivenithe stquence lof mybit

detect | g AEHANri@raHhafite Bl SuIREAN. BRGLGELARLAIR LRl miife Tecord
carrier. If the variations the second physital paranet’er have the form
of varllat ichapnebyord feohigin g Bigndl to browmittanondhe rgeqrd carrity 32. The kwiergingditvarei at i ons
in the w I ' | |, 4 bl wiIRA Lon in a
radi ati onqggnﬁfgé%n&gggﬁgigﬁé&tﬁﬁégﬁtﬁaggEﬁ@ﬂmaseg‘f%ﬁég’? ggn%%yer glrllﬁlolrt he

i nt ensi ty thowiditional gask 9HPCieontral A mgthod far @ameraingtpieerging bits eanyiganl par anet er

can be detgg#; LTu YRR AN 3L t ting the
second chaa%Erilﬁellg.ﬁlai1 %11 t he _CP%? ﬁg?%gﬁkglg ?%%mﬁépn ?’%téﬁgrg%&pag a?%rftgﬁ%ﬁi&n a
di r ect i on Worésnis desemleediin themen preauklithid patent applicaticndiPcIN202061/0(PIIN 13,5201, 327.

The copgi njj H.’a.jiphlci@)ofo% aaeqeaﬁ&ﬁﬂs@%éﬁwm ed, ﬂ}sg "{o%w&e&ér%ﬁs% the data

conpressed mufticharnel “extension si gnal an e rehmining portion. The
conbi ni ng Rertion- B fgetrriingsmis 28 intheygnpgratus of Agire il |sProRiises)the funits weitlf sefesencpor t i on

and the refigines 108 RP58d. ThHe £ ' M%%@a@%ﬂa[ b el
extensi on signal. The dat?i c%rrpres ed nul ti channe S%Zéggfﬁg}égﬁbﬁ%ﬁ%l can be
an MPEG 2 wifwsh seferenpmngeher3i? enfl 196 an MPEG 2 audi o encoder. The _

mul ti channel —ext enskigfte 4isHRA msmm,ﬁb%e&&lpaf@m%g s@coh@ﬁeadiﬁ%gl@a{m a right
signal, a center signal, a surround |eft signal and a surrou

01/ 065% pCire reprodneimgappargtus of figure 2. A unit 402 reads a reproduction signal from the record

carrier 32. The reproduction signal comprises a sequence of m-bit channel words with p

merging bits between each time adjacent m-bit channel words. The unit 402 split said

reproduction signal into a sequence of m-bit channel words and said p merging bits. The

sequence of m-bit channel words is supplied to a channel demodulator unit 404 arranged for
25  preferably m - n channel modulation to obtain the composite signal. The composite signal,

~ which is in the form of a standard digital stereo signal, is supplied to output terminal 44. The p

merging bifs are supplied to a processing unit 406. The processing unit 406 is arranged for

processing the p merging bits to obtain the remaining portion for supplying to output

terminal 56. The first reading unit 40 in the apparatus of figure 2 comprises the units with
30 reference number 402 and 404..The second reading unit 54 in the apparatus of figure 2

comprises the units with reference number 402 and 406. o _

_ Figure 5 shows a second embodiment of the first and second writing means in
the recording apparatus of figure 1. A processing unit 502 receives the composite signal

supplied to its input and processes the composite signal to obtain a sequence of q byte blocks.



ri ght signal. The nultichannel extension signal is applied to the second
output termnal for reproduction by for exanple a speaker system Figure 3
.shows anot her enbodi nent of the first and second witing neans in the
recordi ng apparatus of figure 1. A channel nodul ation unit 302 receives the
conposite 5 signal supplied to its input and processes the conposite S|gnal
to obtai n wovegesence of mbit channel words. Preferably tRGI/ERQeOhSsS

modul ation unit conprises an n - mchangpel nodul ator. A generator unit 304
recei ves the remaining portion supplied to its input and generates p

mer gi ng bTheprodessirgamiteae cérprise b droseiimdirioaveg mea-sbmﬂmneﬁbouéﬂ Thetifuelofgei ves

the sequen of, m bi.t nel rds and ing bijts and inserts the p
mer gi ng bf 52 f‘lfé‘ﬁﬁé"é’ﬂ”ﬁﬁ@’é‘ﬁ?t Bl?cf’di@“’e‘ffégﬁ%?ecﬁg?s&l’? BIEBYIE RPTEPTS | gnal to
be wri tteﬁpﬁllibdttblﬁs fnﬁﬂ%d gerEdtds@n r Bte sfrﬂtedepmrfeswhsago kdid &mgmﬁml l'y used
to preven

(d k strQ%ﬁf |olat|ons bet ween F?gacent ch?‘| mords and
for the atfsb 8Fn & Spny format is srsentiglly-ap priliary fat it #R gi ng
bits csrryfisad r%&te&dﬁﬂo&é sudRbs th YRaibediaGh dhtANeITh mgorfsefo tﬁélrdﬁ)alrﬁﬁ]ﬁﬂicﬁi nts -

vi ol ation bet cent chann rds is de cr|b d |n he non
pre- publ i SR&Y ré?ﬁ“’ejé | SPRISRTS %ﬁ% prshsayl insef§ thehe gata’

capacity fne sdbeocmdmeemmiceﬁﬂmalchmasmmﬁmﬂasigﬁalw@s@lwh@emrthe/ t he
renaining or,tion.

first . witi.n in the apparatuso figure 1
- conpri ses” 9rd cefries 32- \?X#%#%P‘é‘?‘é?\‘é’@“gﬁ?ﬁieﬁ‘g@g?‘ the fecspsirarmedh i witing
unit 34 i ghahhi® erjoped Wt fuse:afnpid ﬁlEm dncGAHITHeSR St viritthgliinit 28 inihk Bppafihifognce
nunber, Og S 306. Figure hows anot her _enbodi ment of 'the fII’St and
second?r eH&IHR

CorBRIfREs %Y‘Hbre Lo Bt en § 02 1dngt The sseond vgitng usit 34iny ) ¢
402 r eadstha apipdtaifdigine dhtisds tHe ot Wik ref@emteGumBer 502 and806. The

reproduction signal,. conprises a s ence of _mhit channel words wiith p
merging bits bet m%f?“éeg% i”?ﬁéec%‘f%E Wﬂfwegﬁé%ecmr“ﬂgmgﬂfénﬁlﬂlt 402

spl idt sai the rrqmcnldmg tapp%r]nt@ cgrmgh:elznmfna 6626_£¢Hw‘lﬁep@fhlldﬁbb bigndl IBRANEE re}s&agst and
sai p ner e se ence O mDbit chapne SISSUpI 0 a
RO ey A PV R R S I

modul @i oBetiveerndatifiifie hdjscefRASHIbeksSTIRRAlt 607 E;ﬂxte@mfddh@oﬁls dlinto\ahi ch is .
L b S8R bR PGE s Pl e o s ot beev e bR, The
pr ocessi Ngogititint of 4®§teibfocks ﬁﬁlﬁﬂ@ﬁbédﬂl&s mrt@é:@mumdh@ﬁalme%eﬂ& d¥iqib§tet 0 obt ai n
therenalﬁlnlg%gorti#for E’El ?d;tput t er.m nal ) Eeflrst :
readi ng uRffCXAO SYPRIEHR 2RHIF5TS T’F"Q‘E OBProgsHIPE BssequpRFe R bEewi t h 30

r ef er ence blodkdre robeamhemhpéa& sxg'ﬁbleTﬁeﬁewﬂsxﬁgsadu gy ptfotm &t operafidis Ragar at us

igure 2 ni t. | referen n r .4 nd 4
of fi %ld € Solo%% eco 1%2 a}lcp Se cl:{fosstusltexyl\gatwmg ”Fhe%or%pgsgte sygrrﬁt)lew}nc}?% u? th(g for9n6of a

standard digital stereo signal, is supplied to output terminal 44. The r byte subcodes. are
supplied to a processing unit 606. The processing unit 606 is arranged for processing the r byte
subcodes to obtain the remaining portion from at least one bit of the r byte subcodes. The
remaining portion is supplied to output téminal 56. The first reading unit 40 in the apparatus

25  of figure 2 comprises the units with reference number 602 and 604. The second reading unit
54 in the apparatus of figure 2 comprises the units with reference number 602 and 606.

Whilst the invention is described with reference to preferred embodiments
thereof, it is to be understood that these are not limiting examples. Thus various modifications
may become apparent to those skilled in the art, without departing from the scope of the

30 invention, as defined by the claims. As an example, the multicha:mel extension signal
comprising the left signal, right signal, center signal, surround left signal and surround right
signal could be an extension signal comprising pictures, video or computer data. Further, in an
alternative embodiment the splitting unit could be arranged to scramble the data comﬁressed

multichannel extension signal into a scrambled signal and to generate a first portion



Figure 5 shows a second enbodi nent of the first and second witing neans in
the recordi ng apparatus of figure 1. A processing unit 502 receives the
conposite signal supplied to its input and processes the conposite signal
to obtain a sequence of g byte blocks. WD 01/ 06509PCT/ EPO0O/ 06588 9 The
processing unit can conprise a cross-interleaved Reed- Sol onon encoder. The
val ue of g w® d86sh®r the standard CD format. A subcode engad@pobtkiss ecei ves
the remaining portion supplied to its input and generates an r byte subcode
in response to said renaining portion. e subcode in the standard CD

format is esfitingahd YragibledWidnhl Y% r&ﬂiiﬁn? béxﬁ@ﬁngﬁﬁﬁs‘iﬂ’g%raﬁﬁ‘ﬁngkﬁéﬂ{ osaidr

byte subcode such as the _ U-subcode is obtained in response tot remai ni ng
portion. Aﬁ“q_ﬁl?‘ﬁFmB‘{S’@n?‘éeg?hS’5@054@%&15@8@0@“&0@?@%5 Hlesenter signdl andithi r byt e
subcode an%mmﬂ&a&d&n{pﬁbeé&&s%%&meﬁ%ﬁmsMﬁg}h @Q' 6th§1hc<’ﬁ } word
~to obtain a signal to be witten on the record carrie 35 b efer a y prior
to witi ngMOGHAo;as Higmegtion pte naRgplgtar ey pepsedt he signal is channel encoded
by for exanple an Ef &BO&MprisHacddes hotlexdibdel thSredtld f%%xeggl itngﬁsgxgsg gatus

t h f ﬁ%er Sand

of 10 figure 1 conprises the units wth reference nu n . The

second wr i fiERGERIYedIR 2 claim Hanyplsenes Hignselp npt lioit theFcensiobtiestams. e uni t s
wi th refer givesioneadse inpfbtneaitd by Afeans of both hardware o9& Garf ﬁb&%gﬁeaﬁﬁﬁwd

enbodi ment of the first and second witing neans in the reproducing

appar at us 8f TePregERied by thesamgiitemad hardwaresF £ inyemtiondigs ity egelnandfeversn t he
record car hb® fedtlire oktBmbBRERADSFanEL. S gnal conprises a sequence of q byte
bl ocks with r byte subcodes 15 between each tine adjacent g byte bl ocks.
The unit 602 split said reproduction signal into a sequence of q byte

bl ocks and said r byte subcodes. The splitting is based upon the physical
position of q byte blocks and the subcodes in the reproduced signal. The
sequence of g byte blocks is supplied to a processing unit 604 arranged for
processi ng the sequence of g byte blocks to obtain the conposite signal.
The processing unit may performthe operations Reed- 20 Sol onon decodi ng
and de-cross-interleaving. The conposite signal, which is in the formof a
standard digital stereo signal, is supplied to output ternminal 44. The r
byt e subcodes are supplied to a processing unit 606. The processing unit
606 is arranged for processing the r byte subcodes to obtain the remaining
portion fromat |east one bit of the r byte subcodes. The remai ning portion
is supplied to output termnal 56. The first reading unit 40 in the
apparatus 25 of figure 2 conprises the units with reference nunber 602 and .
604. The second reading unit 54 in the apparatus of figure 2 conprises the-
units with reference nunber 602 and 606.



Wil st the invention is described with reference to preferred enbodi nment s
thereof, it is to be understood that these are not |inmiting exanples. Thus
various nodifications may beconme apparent to those skilled in the art,

wi t hout departing fromthe scope of the 30 invention, as defined by the
clainms. As an exanple, the nultichannel extension signal conprising the

| eft signawoaiiegsed signal, center signal, surround |eft sePauE#oo/maésds surround
ri ght signal could be an extension signgL conprising pictures, video or
conputer data. Further, in an alternati enbodi nent the splitting unit
coul d be atpAamMg2d to scranble the data conpressed nultichannel extension
signal into a scranbled signal and to generate a first portion WO

,01/ 06509PCT/ EPOO/ 06588 10 conprising the scranbl ed signal and a remaining
portion conprising a scranbling key. In another enbodi nent of the record
carrier the first portion conprises the center signal and the renaining

- portion conprises the surround left signal and surround right signal. O her
channel nodul ators as the nmention n to m nodul ator may be used.

The word 'leonpri si n@'reCdUie@nmcarEm@ amfered hglapmelsaedmmlgﬁal @il etereo IsipaEint S Or
steps tha I e J0s do n lim.t the
Scope of Tmear aren it Efts! ek el i G S e AR

har dwar e A6 25enainipg portiey gaid frst pmambelwnbmeldepﬁemdrstm dignat thebmine i tem

of har dwar@mnEifetR8 vels n ach, and,ever vel feature or |
conbi nat i onmgg #e tur esE %@%%%é ggcgd ﬁ“ﬁ%’ﬂ?@ﬁ remymng v ecord
carri erd caportijanhging recorded in ssegond| channgl en widracasd gareiér, sai d stereo signal
being recorded in a first channel, characterized in that the data signa
conprises a first portion and a renaining portion, said first portion being
conmbi ned W-th sai d Thegrennd eirgerak claimediit alpim b champeridet én thtgaidlfird @orign
recorded i Aofhbinkd Shm SHAN . gﬁgr el and the renaining 5
portion bg%H% recgrde ?n aagég néﬁghgn% S%méi% Aecord carrier. 2. The
record carrier as clainmed in claim1, characterized in that said first

porti ofy bej ng combi ped.ird Had Sk

- techni ques. 10 3.The rgcér caragrcler ggx?gﬁﬁrg[‘&ldz megﬁﬁenzgdfl%at%?ﬁ?

char act er i 80l ¢omprisesta dataeconipressed multichannel extension signal being a representation of a

multichannel extension signal.

4, The record carrier as claimed in claim 3, 'cha.racterized in that the multichannel

15  extension signal comprises a center channel signal.

5. The record carrier as claimed in claim 3 or 4, characterized in that the

multicharmel extension signal comprises a ;ufround left signal and a surround right signal.

20 6. The record c_:arrier as claimed in claim 3, 4 or 5, characterized in that the data

compressed multichannel extension signal is a perceptually encoded representation of the

multichannel extension signal.

7. The record carrier as claimed in claim 3, 4, 5 or 6 characterized in that the first

25  portion represents a partial representation of the multichannel extension signal.

8. . The record carrier as claimed in any of the préceding claims characterized in
that said first channel is represented by first variations of a first physical parameter of the

record carrier and said second channel is represented by second variations of a second phyéical :



signal conprises a data conpressed multichannel extension signal being a

representation of a nultichannel extension signal. 4. The record carrier
as clainmed in claim 3, characterized in that the multichannel 15extension
signal conprises a center channel signal. 5. The record carrier as clained

inclaim3 or 4, characterized in that the nultichannel extension signal
conpri ses. avSoiiieeasnd | eft signal and a surround right sigpetEreddeissThe
record carrier as claimed in claim3, 4 Sr 5, characterized in that the
data conpressed nul ti channel extension %'gnal is a perceptually encoded
repr esent gata@ftd? of the focBidl caireh AR cofd bRYARAOTAr 33 ;ffering from/said/fit; I €cOr d
carrier as claimed in claim3, 4; 5 or 6 characterizedin t%at the first 25
portion rdfWaCREEMEh At al representation of the nulti channel extension
signal. 8. The record carrier as clained in any of the preceding clains
characterized in that said first channel is represented by first variations
of a first%physi cal Thdreasdeanerss clapeedinapt of chaimrlite . chatpcistizad is habsaitl channel
s 1epresephidsikishfGR BAd KA Lahi mARGER k£ i

01/ 06509PCT}'%F>00/ Ghon 12 a‘?}g}’nﬁé?gﬁd 8l o r e%ﬁ%ﬁgﬁ?gﬁc?@al LR
physi cal pRifaiRrddym també?freﬁglowmn@éﬂ& cpmpesite sigpaliintgla spanengeenfar-bit 9. The
record cardhaiel WrdS,iNeRRE of P nitiBingits e elh daid M-t cHafife] Aol dafGhbrkilgt NAL
said 5 conposite signal in said first channel and said renalning p%rtlon in
sai d seconkitsCriRgamoditisd inigsnopsedp said remaining perileiehannel nodul ation of the
conposite signal into a sequence of mbit channel words, insertion of p
merging bits between said mbit channel words, said nmerging bits being .
nodi f i g%l i 10 r esponsEheiscdd pyTipraTslaHmasign pest oficham 110 7 oclnseterizaddn thatsid | er as
¢l al med | Neckipbsi®lsighiih Bhid iR ctfannd BAY 84 Riraf ik poRtich1RLaid elhFATRAPLES, S1 N2
in said first channel and said remaining portion in sald second chanhel

bei ng obt a?Pbt¥erddy RrcsEsineshsepmmeaitesigngbiaiorasequegeraf g hytablecksdossstionef ot g byte

bl ocks, i ngRE fubedte®bmed sa'?d’& SUBERIS 108 WR SR of Bidlr S’ytpé{fb@o#lbgﬁlgiggtaﬂlted | east

one bit of 'said r byte subcode being obtained in response to s remai ni ng
portion. inresponseto Said remaining portion. -
15 »
11. | The record carrier as claimed in élaim 10, characterized in that said composite
signal in said first channel and said remaining portion in said second channel being obtained
by further channel encoding of the sequence of q byte blocks and r byte subcodes
20 12, Method for recording a stereo signal and a data signal on a record carrier

comprising the steps:
- writing said stereo signal in a first .channel on the record carrier
characterized in that the method further comprises the steps:
- splitting the data extension signal into a first portion and a remaining portion,

25 - Writing said remaining portion of said data signal in a second channel on the record carrier,
- combining said first portion to said stereo signal prior to writing said stereo signal in said
first channel to obtain a composite sighal

- writing the composite signal in the first channel.

30 13, Method as claimed in claim 12, characterized in that the combining step is

performed by using buried data techniques.

14. - Method as claimed in claim 12 or 13, characterized in that the method further

comprises the step data compressing a multichannel extension signal into the data signal.



15 11.The record carrier as clainmed in claim10, characterized in that said
- conposite signal in said first channel and said renmmining portion in said
second channel being obtained by further channel encoding of the sequence
of q byte blocks and r byte subcodes 20 12. Method for recording a stereo
signal and a data signal on a record carrier conprising the steps: -
witing saiwoswess®o signal in a first channel on the recoPOTERINOGESS
"~ characterized in that the nethod furtherconprises the steps: - splitting
the data extension signal into a first portion and a remai ning portion, 25
- witing Waid r enaMathnd)apaittied in afyowadldiiaﬂatGlgmhhadtﬂizacémnhk m’etanne: on
the recor | Cf . = LNl sakd first portion to sai.d stereo signa
pr i or o wirdierfsSrincioff MRk @b o i iagBR o lahat i brdiger e o
conposi t e re¢agdedrrier and thiat the sechnd clanmed &S writteni ogriiad retdrd chreief by Stondhafistidhs 30

13. Met hod ' : I, haracterized i hat .t he co ning step
i s perfor rrcg% sﬁ%ﬁ%@%gﬁ&ﬁ%n@é&@gﬁﬁi Rt %afrdeﬁ’eséu.desf‘iﬂ Koep! prrapets; GiHEMEn cl ai m
12 or 18, frdmasad fist phyeidaliparandeser. t he met hod further conprises the step data

conpressing a nul tichannel extension signal into the data signal. WO
01/ 06509PCT/ EPOO/ 06588 .
16. Method as claimed in any of claim 12 to 14, characterized in that the method

further comprises the steps n to m channel modulation of the composite signal to obtain a-
sequence of m-bit channel words, generating p merging bits in response to said rémaining
10 portion, inserting said p merging bits between said m-bit channel words and writing the thus

obtained signal on the record carrier.

17. ' Method as claimed in any of claiin 12 to 14, characterized in that the method
further comprises the steps processing the composite signal into a sequence of q byte blocks,
15  generating at least one bit in response to said remaining portion for insertion in a r byte
| subcode, inserting said r byte éubcode between said q byte blocks and writing the thus

obtained signal on the record carrier.

18. ' Recording apparatus for carrying out the method as claimed in anyone of the
20 claims 12to 17.

19. Reproducing apparatus for reproducing a stereo signal and a data signal from a

record carrier, comprising

- first reading means for reading a first reproduction signal from a first channel on the record
25  carrier,

characterized in that the apparatus further comprises _
- means for extracting a first portion of the data signal from the first reproduction signal,
- second reading means for reading a remaining portion of the data signal from a second
channel on the record carrier,

30 - combining means for combining the first portion and the remaining portion to obtain the data
signal | .

- means for converting the first reproduction signal into said stereo signal.



15. Method as clained in anyone of claim 12 to 14, characterized in that
the first channel is witten on the record carrier by first variations of a
first physi.cal paraneter of the record carrier and that the second channel
is witten on the record carrier by second variations of a second physical
paranmeter of the record carrier, said second physical paraneter differing.
from sai d fWo91/06569%ysi cal paranmeter. 16. Method as cl ai medCIIaEPeMAssEst cl ai m
.12 to 14, characterized in that the netq d further conprises the steps n to
m channel nodul ati on of the conposite signal_to obtain a sequence of mbit

channel warods, genereprodiging apfRkBistg chithéd ih B1ai 3D CRE R tdrRed A tHati™aI Ni ng 10

portion, inserting sai 'd%dgpmergi ng hits between said mbit channel words and
writing tHETRHIGR MRS AT algpted & sxirasHng ths fird pertign ehthe datp signal fromvie At as

clained i rye%eaucgfg s%aﬂwu%&g%&iéﬂatﬁé@hﬁﬁkgri zed in that the nmethod further
conprises the steps processing the conposite signal into a sequence of (q

byte bl ocks, 15 generating at |east one bit in response to said remnaining

porti ors f of1.i nser t'i Réprédhcihgappiritss 3 ¢REAEN cialts 85 bi 25 cERhFerized W Bar B0 COde
bet ween said q lﬁ/te bl ocks and witing. the thus obtained signal on the
gn

record car{ataysgnal comprisesg dag.compressed Anpel extengion signaly hggetyithe anperatst hod
as cl ai nedfitRerabmpriges Of the 20 claims 12 to 17. .19. Reproducing apparatus
for reproducing a stereo signal and a data signal froma record carrier,
conpri sing decomnpressing,mgans for H@PWE%‘?’%&‘? gata pompIesseyl mulfichagnel extensipn signabn

si gnal fr officta hiilfisansdl @ftBRionQignhine record 25carrier, characterized in that.
t he api)arat us further conprises.- neans for extracting a first portion of

t he da 9;1 signal fromthe first reproduction signal, - second readi ng neans

for readi ng.a T ol Refioe Ryl sl Mgl sk AN hal kDR i#650R channel on

an,
the record carrier, 30 - conbining nmeans for conbining the first portion

and the remaitishangel syieRsionsiga! PRt aqaickbannel sighahl - means for converting

the first reproduction signal into said stereo signal. WO - .

01/ 06509PCT/ EPO0/ 06588 14 20. Repr oduci ng _apPar atus as clainmed in claim19
characteri2®d i n t hBeprogueing apparatus as claiméd in claim 21 or 22, characterized in that the_ _

15 . multichannel extension signal comprises a surround left signal and a surround right signal.

24, Reproducing apparatus as claimed in any of claim 19 to 23, characterized in
that the first reading means are arranged for reading the stereo signal from the first channel by
detecting first variations of a first physical parameter of the record carrier and that the second
20  reading means are arranged for reading the remaining part of the data signal from the second
channel by detecting second variations of a second physical parameter of the record camier,

said second physical parameter differing from said first physical parameter.

25. " Reproducing apparatus as claimed in any of claim 19 to 23, characterized in
25  that said first reading means comprises means for splitting said first reproductidn signal into a
' sequence of m-bit channel words and p merging bits, the converting means comprises means
for m — n channel demodulation of said m-bit channel words to obtain the composite signal,
and said second reading means comprises means for processing said p merging bits to obtain
said remaining portion.
30 .
26. Reproducing apparatus as claimed in any of claim 19 to 23, characterized in
that said first reading means comprises means for splitting said reproduction signal into a

sequence of q byte blocks and r byte subcodes, processing means for processing said q-byte



extraction neans are adapted for extracting the first portion of the data
signal fromthe first reproducing signal by using buried data techniques. 5
21. Reproduci ng apparatus as clained in claim19 or 20, characterized in
that the data signal conprises a data conmpressed nulti channel extension
signal, whereby the apparatus further conprises - deconpressing nmeans for
deconpr esswonoese9dat a conpressed mul ti channel extensi on BCTRRI/0658B0 a

mul ti channel extension signal. 10 22. %gproducing apparatus as clainmed in
claim 21, characterized in that the nul tichannel extension signal conprises
a center diaknel obsiimthakomposite sigal, 4ne B4i0 SétohdEadiRP AHeadsUdmPRsd ntai®fdr i N ¢l ai m
21 or 22, charact i%ed Ln t hat, t he 15(galtichannej extensi on si gnal

conpri ses pz§°°§ffﬂgoq(§#65 (oa¢ b1t &ppysaid rbyts subcodes t QRGN saidiremainig gprtion 4

Repr oduci ng apparatus as clained in any of claim19 to 23, characterized in
that the first reading neans are arranged for reading the stereo signal
fromthe first channel by detecting first variations of a first physical
paranmeter of the record carrier and that the second 20 readi ng nmeans are
arranged for reading the remaining part of the data signal fromthe second
channel by detecting second variations of a second physical paraneter of
the record carrier, said second physical paraneter differing fromsaid
first physical paraneter. 25. Reproducing apparatus as clainmed in any of
claim19 to 23, characterized in 25 that said first readi ng neans conpri ses
means for splitting said first reproduction signal. into a sequence of mbit
channel words and p nerging bits, the converting neans conprises neans form
- n channel denodul ati on of said mbit channel words to obtain the
conposite signal, and said second readi ng nmeans conprises neans for
processing said p nerging bits to obtain said remai ning portion. 30 26.

Repr oduci ng apparatus as clainmed in any of claim19 to 23, characterized in
that said first reading neans conprises neans for splitting said
reproduction signal into a sequence of g byte blocks and r byte subcodes,
processi ng nmeans for processing said g-byte 15 blocks to obtain the
conposite signal, and said second readi ng neans conpri ses neans for
processing at |east one bit fromsaid r byte subcodes to obtain said
remai ni ng portion.



