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15  data capacity on the record carrier needed for carrying the data signal.

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 apparatus,
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 reproducing 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 1 shows a first enbodi nent of the recording apparatus in accordance
with the invention. The recordi ng apparatus is adapted for recording a
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20  obtained without decreasing the perceptual audio quality of the 16 bits/sample of the left and
right signal. Another suitable method is disclosed in EP-A-0 372 601. Said document discloses
the so-called hidden channel method for burying additional information in a digital audio
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 preferably 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



wite the received conbination of the stereo signal and the first portion
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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
is 2 bits/sample and 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 (PHN 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



buried data channel w thout decreasing the perceptual quality of the stereo
signal. For a standard audio CD the left signal as well as the right
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second writing unit writes the remaining portion in the second channel on the record carrier.

20  The second channel could be written on the record carrier by second variations of a second
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, for 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 stereo
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



15 carrier. The first channel could be witten on the record carrier by
first variations of a first physical paraneter of the record carrier, for
exanple in the formof optical detectable marks which alternate with
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repr oduci ng apparatus for reproducing a stereo signal® and a data signal
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the record carrier 42 and supplying the remaining portion to an output 56. The second channel

20  1s 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 embodiments 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.



standard CD. The output 44 of the first reading unit 40 is coupled via a
converting unit 74 to a 10 first output termnal 46 of the apparatus. The
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first ouwwpwi/oéses m nal 46 coul d be coupled to, for exanpl epeTpro®ossss
anplifier, an equalizer or speakers. The output 44 of the first reading
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data compressed multichannel extension signal from the composite signal.

20 The second reading unit 54 reads the remaining portion of the data compressed
multichannel extension signal from the second channel by detecting second variations of a
second physical parameter of the record carrier. If the variations of the second physical
parameter have the form of variations of the width of the optical detectable marks, the
variations in the width of the mark result in an additional 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 positions 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 right signal, a center signal, a surround left signal and a surround



out put 70 of the deconpressing unit is coupled to a second output term nal
72 of the apparatus. The second output termnal 72 could be coupled to a
power anplifier, an equalizer or a 5 speaker system The functioning of the
r epr oducvog@i/egspar at us wi Il now be described in greater deCaiEP00/OGSES record
carrier 42 carrying the stereo signal and the nmultichannel extension signal
conprises a first channel carrying a c%nposite signal conprising the stereo

si gnal . ISt ' the. mi i L, extensiqn signal,.and a

second r%ﬁgsﬁ%réﬁfl' %@r@f}ﬁ%&g&% é(?fcféllsltrolF n%g Béé\felr& gﬁ thy ggtc ﬁ%é%q??tis% Aldpr

ext ensirgprodiicgomby fortexamhplesi spefl@nmgstern.s represented by first variations of

a first physical _par ter of the record carrier and the second channel is

represented by g%&fﬁ%ﬂ&f’é{‘fsi?&ﬂ%ﬁ?ﬂ 1 1gegt£%%h§ﬁ9g$%pn YPHRBEADS he fir st

channelthd ecartRiz@bpithits Bﬁﬁgﬁke@. A%Mh%d@tioﬁ%ﬁ{t%b?%e@iv%% ﬁ{e]g%farr&,ba&a' . The
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first reading unit 40 reads the conposite sign romthe first channel of

t heSr estgnal aPHddp itsynpé pad progesses the compesitgtsignaktosbtain pisequeneshyfanditl 15

par ame rE i : ' | c | ses. the stereo
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conver SPGRINg bits Inpspanse g radremaning RaTHon AT Uit 3 regeives e srauenceof mbit £ or

ext r actchivthel W6rdsiahid m&%&%b&@ﬁm RS&edhep ntdreinaBie betet £ AGh At fi-gipal from
the conposite signal. 2 he second reading unit 54 reads the remaining

porl¥i orfhamel werdtatohtainapigazlde e wiiten oa hatserrdertrien 32 chhe merging bitsare he
second | var-L ati Of 1: S|

par aner SR tse o BELEA (A RPeEEARNURILANAOG i Ben RS BNEHE R i oo
par ametthe adibivanat fask 60D cohtrelaAirad¢thahfor géndrivengy dictpingd bitdwangjig anal
detectgaﬁl% rks, . the var.i a&i ns.in the wdth of the rk result in an
addi {1 GHaKionRsiarial $5 BREYARHiAE 5 RN copsialgs s BHoTSefyuem adasrRticReehe 1 r ack.
In a stvddaisdieSdpibel &y @e noR pye-pubdishddl fishi hyplivagsd BP 0970286€ ot PHNIE?.520).
variations of the first physical paraneter can be detected fromthe

r adidat i B¢ dategepacaly forthe addibinnal signal thueotiainedy ds ved te earpnidte cémazind in t he
f orm of | at ] . - bk | 1 | ' j to the
tr ok oy The AR wAlink i o83 he@Birhl 8P bl (hoBo e e indd B YikEoa
adapt echunmber 30Damics36h&hé sacend pating onit 34 irt the appdratus offiguers ¢ edmprikdsithdhannel

extension 30.signal and, t rengjpni ng portion. The conbining unit 60
perforﬁﬂ“ﬁ?”é?’er?%m”&?eflﬁr&b?{h%giaﬂgggéng of the first portion and the

remai ni ng por ti ofFif@e ABh@kardofter SbadiGRAPSEAES ekt Bkl {dc6hBRAGNg nRRhERST ON
signal . The data conpressed nul tichannel extension signal can be an MPEG 2
au&?oo the reproducing apparatus 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 bits 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.
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.



stream generated by an MPEG 2 audi o encoder. The mul ti channel extension
signal conprises for exanple a left signal, a right signal, a center
signal, a surround left signal and a surround WO 01/ 06509 PCT/ EPOO/ 06588 8
ri ght siwgalnesédre mul tichannel extension signal is appliegctepidmmsssscond
output termnal for reproduction by fqr exanple a speaker system Figure 3
shows anot her embodi ment of the first &nd second writi ng neans in the
recor di - We(Vs . i j ceives the
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blocks to obtain the composite signal. The processing unit may perform the operations Reed-

<

20  Solomon decoding and de-cross-interieaving. The composite signal, which is in the form of 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 terminal 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 multichannel 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 compressed

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



merging bits are supplied to a processing unit 406. The processing unit 406
is arranged for processing the p nerging bits to obtain the renaining
portion for supplying to output termnal 56. The first reading unit 40 in

t he appawaidimestp figure 2 conprises the units with 30 refrererme/osssgber 402
and 404. The second reading unit 54 in the apparatus of figure 2 conprises
the units with reference number 402 and9406. Figure 5 shows a second

enbodi - ' 1 ] neans _i.-n_the recordin

appar at fhpfbing B8 sthiybleg WhaPAROMihe PEYER 2ptiDng A BRE LI 22 o1 gnal
suppl i eandtierietnbodinpnt ofthd rgpood e astht fiest ponjpasoinpriséesyhaerter spdiafind the
sequence of .g byte blocks. WO 01/0 9 .PCT/ EPOO 06588 9 The_processing
unit caff Pé‘&:‘05°8?l8§§qsitlﬁet %‘Woélagi%i ﬁ%‘gdl-?%‘gf“&?ﬁ}’l’i‘dé’rg@bﬂé’ﬂa}l- Pthsr champel of g
is 32 fgodhAfreisine aiedtiéhn tOmMMBbdulfoS B BE@se@ncoder 504 receives the

remai ning portion_ supplied to its input and generates an r byte subcode in
response to said FRePdi'srnpséning' dees notpecludeibe gres¢ncetofi othsr elamiants oCBepor mat

i s esseRt . L i ar r . kL 51.0f idr byte
Suboodo e apoek R B bl Aoy kBl suq b i e 838 B neitidbariens ng

por t i oninvektioncantbe 5MGlemeotid\bysnédne of both danievand argl dofinerdISecdsal ‘andins diag 1
byt e subcode and.inserts the r_.byte subcode between adjacent mbit channel
word t ogﬁfﬁpéersﬁ’r&ﬁd b?' a}?ﬁamfdteﬂ’eog/ﬂa%!‘%vfaéﬁ%d‘ﬁt?’f’%@e 1‘?"@88?‘6& Pepgl anbevery of er abl y
prior t @owl iféanire o edrabifiatehhalf fedtudebe record carrier, the signal is channel
encoded by for exanple an EFM encoder. The first witing unit 28 in the
apparatus of 10 figure 1 conprises the units with reference nunber 502 and
506. The second witing unit 34 in the apparatus of figure 1 conprises the
units with reference nunber 502 and 506. Figure 6 shows a second enbodi nent
of the first and second witing neans in the reproduci ng apparatus of
figure 2. A unit 602 reads a reproduction signal fromthe record carrier
32. The reproduction signal conprises a sequence of q byte blocks with r
byt e subcodes 15 between each tinme adjacent q byte bl ocks. The unit 602
split said reproduction signal into a sequence of q byte blocks and said r
byte subcodes. The splitting is based upon the physical position of g byte
bl ocks and the subcodes in the reproduced signal. The sequence of q byte

bl ocks is supplied to a processing unit 604 arranged for processing the
sequence of q byte Dblocks to obtain the conposite signal. The processing
unit may performthe operations Reed 20 Sol onon decodi ng and
de-cross-interl eaving. The conposite signal, which is in the formof a
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standard digital stereo signal, is supplied to output termnal 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 Wwo@nosdoo! east one bit of the r byte subcodes. ThepcTrarenissg
portion is supplied to output termnal 56. The first reading unit 40 in the
apparatus 25 of figure 2 conprises the Wnits with reference nunber 602 and
604. Th%L%ﬁﬁﬁPd reading unit 54 in the apparatus of figure 2 conprises the
units with reference nunber 602 and 606. Whilst the invention is described
with reference to preferred enbodi nents thereof, it is to be understood
that these are not limting exanples. Thus various nodifications my
beconme apparent to those skilled in the art, wi thout departing fromthe
scope of the 30 invention, as defined by the clains. As an exanple, the

mul ti channel extension signal conprising the left signal, right signal,
center signal, surround left signal and surround right signal could be an
ext ensi 3h si gnal CORFH SR aeit?reeis"(%@%%"c%ﬂg’éaﬂ’% sereggighdler, in
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the data conpressed nultichannel extension signal into a scranbl'ed signal

and to @gaheFamanag peRion, st firsbporiien being cembinpd WithPe o) WEE8Sgndldo obteima si ng
the scr &GS B8R i Srdb S IR cTel Ay [ .si.ng. a scranbl i.

n° anorhep eI ek eI i AbhotdR TR P uRf R
t he &enpertiogibgmglrecondedine secandwhanmedjopsaid rexorcempien ses t he surround | eft
signal and surround right signal. O her channel nodulators as the nention
n to mnodul ator may be used. 5 The word 'conprising’ does not exclude the

presence. of ot her Tht RRBIAL G a8 tiaRSed fak@AmtINeB@adtérSie@n tHat &if iRk BortdRY
reference signs . do not |imt the scope of the clains. The invention can be

i npl eme REBE cBYIEd Rathoridsisreo signal Rymsing dyrieddatpdachniqees/er al " means may be
represented by the sane item of hardware. Further the invention lies in
each and every novel feature or conbination of features. WD 01/ 06509
PCT/18P0G/ 06588 1The GlcatdBrrict as dlamashindlaimrir ored, charadtyrized i tiait tedatasi gnal
and a dat a said stereo.si eing.recorﬁip.in a first, channel,
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multichannel extension signal.
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4, The record carrier as claimed in claim 3, characterized 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

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

20 6. The record carrier 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 preceding 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 physical



and a remaining portion, said first portion being conbined with said stereo
signal to obtain a conposite signal being recorded in said first channel
on said record carrier and the remaining 5 portion being recorded in a
second ohenpnedsoen said record carrier. 2. The record carr per/Erso/adsss med in
claim1, characterized in that said first portion being conbined with said
stereo signal by using buried data t echhi ques. 10 3. The record carrier as
€1 Al Mook fileAlehelreBird Sarrfe A RELES AR sicl 9‘539?&, tEP&;ﬁ%ﬁhgﬁoﬁr $RPhpOTPr | Ses a
data c rrpresse mul'ti channel” extensi b epresentation of a
mul t i clpduysiedl paranetei on si gnal . 4. The record carrier as clainmed in claim 3,
characterized in that the nultichannel 15 extension signal conprises a
center channel signal. 5. The record carrier as clained in claim3 or 4,
charactgri zed i nTheaécordEarriBitistdl e iehnyeoti@difl P 'ﬁ'cﬁﬁk@!:teﬁ%ﬁﬂh'tl%ﬁ%m@
surround left si gnal and a surround right signal. 6. The record carrier
as Cl aiGeBwPopie wpadl i wid Hrspehagnel g saidirempining DOstiemy sarwc@m chagaehbeings ed
multic ] r jation of
The  mi T ross S RaE BioBalion B g b b e T

cl ai m 3haunel Svonds, Blscdhlana@épemarglag bitabe¢thatn sdié nf-bit shannEBwpmls,tsaméxgmgesent s a
parti albgszrese%{éﬁt# on_of thte | ti channel .extension signal. 8 The record
carrier 1 SFRPPET R rﬁ%@é‘lﬁ%’d‘%‘?ar ns characterized in that
said first channel is represented by first variations of a first physical

paraneter of the__record carrier and said second channel is represented by
secthd Wari ati onsthsfregprd é@'&ﬁﬁasrﬂﬁ?&eé&l‘ aypiplaipeh g7, phareetpirydos S said 2
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fromsaid first~ physical paraneter. ecord carrier as
any of Qﬁtancdhypnocas;lnghlaermwsrtzsgnalnnmhasbqwdoﬁqbptmbdmﬂcsenmrtmabf am said

first ch sai d r I ion in.said.s ndc nel bei.n

obt ai net byt Pert Bt ER B A b ieadore i s S B e e ARG
sequencig reédpohse Bishid reMainiel posdrds, insertion of p nerging bits between said
m bit channel words, said nerging bits being nodified in response to said
remdd ni ng portion. 10 10. The record carrier as clained in any of claim1l

to 7, chpracteri zag dforlRatieS X Haimed in claim 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 signal

- 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.



conposite signal in said first channel and said remaining portion in said
second channel being obtained by processing the conposite signal into a
sequence of q byte blocks, insertion of ar byte subcode between said
byt e bl owiosn1/084091 east one bit of said r byte subcode bei ngpar®rnnesss i n
response to said remaining portion. 15 11. The record carrier as clained in
claim 10, characterized in that said comnmposite signal in said first

channel 18nd sai d R BRIRE inl SohdloSRhith ﬁﬁmmdcﬁat}aang{edhﬁm&@g@% | “ed
by further channel encoding of thé sequence of q byte cks an
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a remaining portion, 25 - witing said remaining portion

firs t| on f:l ﬁ
of s 83‘(55”% SHRYsicRl BArABEEhd channel on the record carrier, - combining

sai d f| rst portion to said stereo signal prior to witing sai d stereo
signal in said first channel to obtain a conposite signal - witing the
corrp05| 8 si gnal Msthodasrlaimed iy ediclaimd 216 14 batasteriaed il thatrthelmiethod| ai m
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f| rst @b@nﬁalmgnmwﬂhgg@ar@&rﬁ&e record carrier by first variations of a
first physical paraneter of the record carrier and that the second channel
is witten on the record carrier by second variations of a second physical
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5 fromsaid first physical paranete as ¢ alne f claim
12 to 14yrthehaomptises mmlepsrprdmsaing the compbsit signal ines sapee cfgbytdislodiseps n
to rpschannel q&l af i oq) t he conp alte .Signal .to obtain a
generating at least one bit 1n response to said remaining portion for insertion in a r byte
subcode, inserting said r byte subcode 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 12 to 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.



sequence of mbit channel words, generating p nerging bits in response to
said remaining 10 portion, inserting said p nerging bits between said mbit
channel words and witing the thus obtained signal on the record carrier.
17. Met hod |a®6s9ai med in any of claim 12 to 14, charact er iPEIERH/06388t t he
met hod further conprises the steps pr?%essing the conposite signal into a
sequence of g byte blocks, 15 generatifig at | east one bit in response to
said r ining p ' Mool L O Ly by . ing said r
Byt e Sumzode Dot usBr herephfEhy PRind @ dulisferaiRiadey L BSS 19 0

si gnal extrattien meansrate adapted dor. exti@ctingetho figst pgrtampithe deta Signaldeom yherfiystout t he
met hod as Q?il ai med i.n._an one of tthg 20 clainms 12 to 17. 19. Reproducing
appar at W& 3?"’?&1&??} G’cqsﬁjé él_nggg?g ecmgﬁ‘ and a data signal froma record
carrier, conprising - first reading neans for reading a first reproduction

signal froma first channel on the record 25 carrier, characterized in

that® t hel-appar at lEePF‘Eﬂ“FH’@raPE%Tﬁ%‘F Ag é@imedrﬁi‘zfll&imf IGyorefy ehasaqterized in thatthepor ti on
of the &’ﬁé?ﬁgﬁ%%ﬁﬁ;ﬁg&%ﬁaﬂ‘&rﬁ réssbd FfRRICAGME! ERBnsibPABhal, wh rﬁﬁfﬁx@q éaer'gtqk ng
means for réading a remaining portion of the data s gna‘fv?r ma Second
channel fugthet ¢nanpriseor d carrier, 30 - conbining neans for conbining the first

portion and the .renaini ortion. tq obtain the data. .signal - .neans for
Conver 7 FOPRESHRE Bar, & dBRr Skt 08 fhpbreteet g st SripnslPt S

01/ 0650fhtdChuftRBMHD B3 8nsidifisighhl. Repr oduci ng apparatus as clainmed in claim
19 characterized in that the extraction neans are adapted for extracting
thelirst portion of the data signal fromthe first reproducing signal by
usi ng busied dat ' ' ELS imed in
claim 1gﬁ'or 20, g%érg&cl{ﬁerl z éraﬁlﬁ%%ﬁgtﬁﬁﬁ@%jﬁg{%’g%% %grlrlg?}ag{e}% a data
conpr esswdtichenhrte]l extemsal signal eerspmses sicgmiat chamhalsigmgl. t he apparatus further
conpri ses - deconpressing neans for deconpressing the data conpressed

mul ti channel extension signal

23. Reproducing apparatus as claimed 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 carrier,

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 reproduction 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 g-byte



into a nultichannel extension signal. 10 22. Reproduci ng apparatus as
clainmed in claim?2l1l, characterized in that the nultichannel extension
signal conprises a center channel signal. 23. Reproduci ng apparatus as

cl ai ned wo oglogsomn 21 or 22, characterized in that the 15 radmErobvesssel
extension signal conprises a surround left signal and a surround right
signal. 24. Reproducing apparatus as dPai med i n any of claim19 to 23,

char act j; i re _arranged for di ng the
ctor oo Sooka oplhin ieompliid hisp, AL BIARIAL G Bl SpHFe Brara of
first pbrpsessmig apleastrome bit fofm sdié r bglesubcadas td cﬂftalamdidtr&ﬂhmhigq)o&@@mnd 20
readi ng neans are arranged for reading the remaining part of the data
signal fromthe second channel by detecting second variations of a second
physi cal parameter of the record carrier, said second physical paraneter
differing fromsaid first physical paraneter. 25. Reproduci ng apparatus as
claimed in any of claim19 to 23, characterized in 25 that said first
readi ng nmeans conprises nmeans for splitting said first reproduction signal
into a sequence of mbit channel words and p nmerging bits, the converting
means conprises neans for m- n channel denodul ation of said mbit channel
words to obtain the conposite signal, and said second readi ng neans
conprises neans for processing said p nerging bits to obtain said
remai ni ng portion. 30 26. Reproducing apparatus as clained in any of claim
19 to 23, characterized in that said first reading means conprises neans
for splitting said reproduction signal into a sequence of q byte bl ocks
and r byte subcodes, processing neans for processing said g-byte WO

01/ 06509 PCT/ EPO0/ 06588 15 bl ocks to obtain the conposite signal, and said
second readi ng neans conprises neans for processing at |east one bit from
said r byte subcodes to obtain said remaining portion.




