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( ) eg.n%)n t}"‘Io}' ex%mp e, the DVD- atuses a (c?lz, l%=180% }&,L code, called EFMPlus.

Additionally, merging bits may be used to insert a transition in order to
minimize a low frequency content of the RLL code sequence. Thereby, a DC-control
function can be achieved. In CD technology, the use of the 8-to-14 modulation (EFM) code
leads to runlength-limited waveforms satisfying the (2,10)-constraint. These waveforms can
be parsed into phrases where each phrase corresponds to a land or a pit on the surface of the
CD. Each symbol of 8 data bits is mapped onto 14 channel bits. To each block of 14 channel
bits 3 exira bits are added for merging the EFM channel words and for low frequency
suppression. The information is contained in the positions of the transitions. Due to the (2,
10)-constraint, the EFM code is generated in such a way that the minimum runlength is 3
channel bits and the maximum runlength is 11 channel bits. Since the three extra merging bits
do not contain any information, an extra transition may (or may no-t) be inserted so as to

prevent any violation of the minimum or maximum runlengths.

A limited multi-level modulation (LML modulation) as described in the
European Patent Application with the application No. 99200873.0 (PHN 017369) (entitled



"Decoding a Limted Milti-Level Channel") has been proposed to incorporate
a secondary channel into the main CD channel. The general idea of the LM
nmodul ation (?512[9 sigs to use a fine-splitting of the |evelscHEpofRee! )
runl engt hs lhe RLL code sequence. For_exanple, runlengths of 5 up to 11
channel bits may have a small indention #n the middle of the 5 runlength.
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sequence as
tha.t a predetermined quantity of information is accommodated in a given physical length of

20 the RLL channel bit stream to thereby avoid that the fact of actual addition of a secondary
information signal to the RLL channel bitstream can not be observed by physical inspection,
and that the information is also not detectable in the standard demodulation step of the RLL
code, which is based on the channel bitstream in (dk) notation. The first aspect implies that
the information is physically indiscernable or hidden, i.e., cannot be localized on the disc; the

25  second aspect implies that the information is hidden for a standard demodulation step ina
standard decoding apparatus for decoding a RLL channel bitstream.

This object is achieved by providing a method for adding a secondary
30 information signal to a runlength-limited code sequence as claimed in claim 1 and by
providing a method for extracting a secondary information signal from a runlength-limited
code sequence as claimed in claim 2. Furthermore, the above object is achieved by a device
for adding a secondary information signal to a runlength-limited code sequence as claimed in
claim 11, by a device for extracting a secondary information signal from a runlength-limited




claim 11, by a device for extracting a secondary information signal froma
runl engt h limted WO 02115185 PCT/ EPOL/ 08810 3 code sequence as clainmed in
. claim12, ywyemsigcord carrier as clainmed in claiml3, apgrieedossfdl nary
signal as clained in claim15. 5 Accordingly, the physical carrier for the
secondary or hidden channel is the poldrity of a given runlength within
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in the concerned
special expemse in signal processing is needed to extract the hidden information from a CD

20  player or to insert it in an unauthorized way into a CD recorder.

Preferably, the extraction step for extracting the secondary information is

performed by using a detected bit stream of said runlength-limited code sequence. In view of
25  the fact that the detected bit stream of the runlength-limited code sequerice is provided before

the inverse 1T-precoder, the reading of the secondary or hidden channel is only possible if

the RLL sequence is available. However, since this RLL bit stream does not appear at the

output of the conventional decoding IC, a complete decoder arrangement has to be

developed, which requires a high degree of expertise in the concerned field. Moreover, the
30 tools must be available to build such a decoder.

The key finding is that one channel bit of the secondary information signal can
be allocated within a certain block structure of the underlying RLL channel bitstream, with



30 tools nmust be available to build such a decoder. The key finding is that
one channel bit of the secondary infornation signal can .be allocated
within a cegbabhisihd ock structure of the underlying RLL chappgbiddkfpStream’
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bitstreamis determ ned by the history of the RLL encoding, and depends on
t he act ual cont ent of the data that are RLL encoded, and on the actual use
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content of the data that are RLL encoded, and on the actual use of the degree of freedom in
the RLL code, that depends among others on the strategy for DC-control (e.g. via merging
bits or substitution tables).

20

According to a further advantageous development, the first predetermined
position may correspond to a predetermined runlength of a frame synchronization word (e.g.
the EFM-SYNC word), and the second predetermined position may correspond to a
25  predetermined runlength of the SO Sync-Pattern that is used in the very first frame of each
SubCode block of the CD standard. The (dk) pattern for S0 is given by: 0°10'1. The second
predetermined runlength for SO may be the 11T runlength 10%°, or the subsequent runlength
started by the single ”1” at the end.

30
Thus, for the example of the application in the CD-format, the polarity of the
predetermined runlength is determined by a combination of the polarity of the predetermined
runlength of the frame synchronization word (the EFM-SYNC) and the merging bit pattern.



SubCode bl ock of the CD standard. The (dk) pattern for SO is given by:
0210101. The second predetermined-runlength for SO maybe the 11T runl ength
_ 1010, or t‘pﬁoﬁglgscsequent runlength started by the singl @crjepofdissiohe end. 30
Thus, for the exanple of the application in the CD-format, the polarity of
the predetermned runlength is determ Sed by a conbination of the polarity
of the predeterm ned runlength of the frame synchroni zati on word (the

EFM SYNC) and the nmerging bit pattern. ,,are . WD-02/15185 PCTJEPO1l 08810
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synchroni zation word (e. g. the first runlength of the EFM SYNC) may be
set. Thereby, however, runlength violations cannot be prevented. 10 In the
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present invention, Figs. 3A2 3B show diagrans i ndicating a polarity control
by usilag preceding mnmerging bits as performed in the preferred enbodi nent
of thé present invention, and Fig. 4 shows an EFM denodul ator according to
t he preferred enbodnthefollaying, e inventipn wil bt deseribed in more detail miith réfetehean ng,

t he pref eEortﬁga&ggga%ylangn&ra%gst, ewﬁule:sent i nvention will be

Fig. 1 shows a flow diagram of the basic steps of adding a secondary
information to a runlength-limited code sequence according to the present invention,
15 Fig. 2 shows a basic block diagram of an EFM modulator according to a
preferred embodiment of the present invention,
Figs. 3A, 3B show diagrams indicating a polarity control by using preceding
meréing bits as performed in the preferred embodiment of the present invention, and
Fig. 4 shows an EFM demodulator according to the preferred embodiment of

20 the present invention.

In the following, the preferred embodiment of the present invention will be
described on the basis of the EFM modulation code as used in the CD standard.
25

Fig. 1 shows a flow diagram indicating basic steps of an encoding scheme for
providing a hidden channel. In step S100 a hidden channel bit which is to be encoded is input
or supplied to the encoding operation. Then, a preceding RLL bit stream is extracted or fed

30 back from a code sequence which has already been encoded (step S101). The RLL polarity of
a predetermined runlength of a SYNC pattern provided in the RLL bit stream is then detected
in step S102. In step S103 the detected RLL polarity and the input hidden channel bit are
considered in combination to set a predetermined merging bit pattern. In fact, the
predetermined merging bit pattern is set on a basis of the detected RLL polarity so as to



described on the basis of the EFM nodul ati on code as used in the CD
standard. 25 Fig. 1 shows a flow diagramindicating basie¢ steps of an
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channel) is not required. 15 Fig. 2 shows a basic bl ock diagram of an EFM
nmodul aldr adapted to provide the above described hidden channel, e. g. to

add a secondary or hidden information to the EFM coded out put si gnal .

According to Fig. ZFlgaZSsl\l{ol\\INngjl?ats}c Eock%l%gr%;nac}f%ﬁ:&ls gfgly ptedIoprowde

the above described hidden channel, e. g. to add a secondary or hidden information to the
EFM-coded output signal. According to Fig. 2, a SYNC pattern generator 16 is prowded for

20  generating a synchronization pattern of 24 channel bits, which is added to an EFM-coded
symbol sequence. In particular, the SYNC pattern or frame synchronization word consists of
two runlengths of 11 channel bits and an additional runlength of 2 channel bits at the end.
Thus, the synchronization pattern can be expressed in NRZ-I notation as a bit sequence
10'°10'°10 (wherein 0'° indicates a sequence of 10 bits with the logical value "0").

25  Furthermore, a Control-and-Display (C&D) SYNC pattern generator 15 is provided which
generates 2 block synchronization patterns S0 and S1 of 14 channel bits arranged at the start
of each subcode block of C&D bytes. The C&D byte is arranged behind the SYNC pattern in
each frame of the EFM code sequence. Additionally, data symbols and parity symbols each
consisting of 8 data bits are supplied from an error correction encoder 12 which is adapted to

30 provide an error correction by introducing 8-bit parity symbols and splitﬁ.ng up the 16-bit
input data words of the main channel into 8-bit data symbols. The time multiplexer 11
generates a proper symbol sequence from the data symbols, parity symbols and C&D
symbols according to the requited EFM frame structure. This symbol sequence is then
supplied to an EFM modulator 10 which converts the symbol sequence into a channel bit



20 generating a synchroni zation pattern of 24 channel bits, which is added
to an EFM coded synbol sequence. In particular, the SYNC pattern or frame
~ synchroni 334 8 fgygord consists of two runlengt hs of 11 Poapeishiot S and an
addi tional runlength of 2 channel bits at the end. Thus, the
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polarity thereof. The SO merging-bit pattern setting unit 18 is arranged to set the merging bit

pattern so as to achieve a polarity of the first (or second, but always the same) internal
runlength of the EFM-word corresponding to the SO sync-pattern according to the bit value of
'20  the encoded data stream of the hidden information.

Thus, the bit value of the encoded data stream of the hidden information is
stored in the polarity of the first (or second) runlength of the EFM-word corresponding to the
25 80 sync-pattern provided in each frame of the serial EFM output signal which may then be
written on a record carrier, e. g. an optical disc. Thereby, a secondary or hidden information

signal is stored on the record carrier,

30 The polarity detection in the polarity detection unit 19 may be based on a sam-
pling, storing and logical bit comparing operation. The bit pattern setting in the SO merging-
bit pattern setting unit 18 may be performed by a simple logical unit determined by a
corresponding truth table.



arranged to set the three channel bits of the nerging bit pattern provided
between the SYNC pattern supplied fromthe SYNC pattern-unit 16 and thé‘
EFM wor d c%(;g.ﬁ,qgﬂdi ng to the SO Sync pattern, based onpapgkalfdicd
polarity receivéd froma polarity detection unit 19. The 15 polarity
detection unit 19 is arranged to extract8a predetermned runlength (e. g.
the first runlength) of each SYNC pattern in the serial EFM output data
streamand to detect the polarity thereof. The SO nerging bit pattern
setting unit 18 is As aleeadpthetiiorsdtthe kiddemshayinelds péneratgsthyusing thaSOsyne-o

achi eve a | ari.t first s Esub r nal
runl engt h %&@Wgaéﬁﬁé?ﬁ%ﬁw&?’%&g %%%ﬁ%g&?%b? E@gg@?ﬁ’%ﬂ%@ﬁ ern auc?ct::ggﬁi ng to
the bit vailewk. The pfdaritief the fint@d setand) istemelamm of the EEMwatd @ssoripted withieon.
Thus, the bit value of th ncoded dat a.styeam,of.ihe. hi | tionis
storedn ﬁborfé’nﬁ'a?tﬁﬂ‘?F§°’H¥°?]F§§°°P¥‘ﬁ'§g[w?l%?ramsv§@88$hewghgj‘tm g&?ﬁéﬁﬁgﬁﬂ wor d
correlspon 'f]&céﬁzl)ﬁﬂi&nal%;iﬁh%ﬁ%éd@s ﬂﬁtrtr:]ﬁéngﬂﬂbmeﬂd@ﬂleiﬁnstébfbﬁtm%@—bit t he
serial EFM out put signal_ whi t hen witten,on # rd caryier, e.
g. an optiWW@@HGWP@F’@SW8‘5S@m@%ﬁhﬁﬂéﬁﬂyﬁfgﬁerﬁ&fﬁewgﬁgnal is
2 tored on jhidghal %%%cagmﬁéweméﬁs cﬁ%ﬂ&%rﬂ&f basimnaeambmaﬁdmﬂ@qmmﬁoﬁb_t y
etection unit may be based o sap, | n ical bit
conpari ng w&mwlym@uﬂm%aﬂﬂﬁmgﬁﬁﬁﬂﬁmm&%ﬂﬁﬂe bit pattern
settingy ngh& 13 LiFpsHdR. BRI pbRHEST thyairst 19T 6 thOBFMS YNO pittefieisdetginiinel by a
corresponding truth table” W 02/ 15185 PCT/ EPOL1/ 08810 ﬁ As al r.eady
ment i oned, bt the RhL¢aeadingrhiviers of the E5M, framesdwecsqing the cgnqemed S@mei a8 3 pat tern of
a SubCode ' ' | h bi fah efdglven €O hi n a
bﬁ%@@% a%ueg&fdeﬁtar du e fnipicthenBftioh bf 89 DCLcot?6] g g

SubCode o) Ity of 'the first (or second) internal run of the
EFM wor d adrivsci ated with the 5 SO sync-pattern is controlled according to
the bit value of the hidden information. The first (or second) internal
run is defined as the runlength related to the first "1 "-bit in the 14-bit
EFM wotdl corresponding to the SO sync-pattern. Thus, the polarity of the
first (or second) | tﬂﬁn?' EMNG itIhSQhdt 6Fthed on the
basi s of a conbi nat F%E}?é?ﬁt%\ﬁ; po glﬁlgta{;lsof Ee.g.. %I%}aat?tilr.st 1 1T run

(runl engt hmoduldtdr ihAs e betgathejeddfom Fig. 325 Nheaneuging bit pattasn isset acprading to

- the polarity of the first runlength (10“’) of the 24-bit SYNC pattern so as to achieve a
polarity-bit of the value "1" in the chosen first internal run. '

20

Figure 3B shows corresponding signaling diagrams for a merging bit pattern
setting required to achieve a polarity-bit of the value "0".

25
Thus, depending on the polarity of the first 11 T-runlength of the EFM SYNC pattern, a-
different merging bit pattern needs to be used in order to obtain a required polarity-bit. This
merging bit pattern is set by the SO merging-bit pattern setting unit 18.

30

The polarity control according to the present invention provides the advantage
that a predetermined quantity of secondary information can be guaranteed without
introducing any rumlength violations, and without any appreciable loss in the DC-control
performance. As an alternative, the polarity control can be applied in the first 11T- runlength



10 merging bit pattern. The polarity of the first 11 T run of the EFM SYNC
pattern is deternmned by the RLL encoding history of the EFM franes
precedi ng %,m%cerned frame; and is therefore al so depqnesiissfon t he

i mpl enentation of the DC-control al gorlthm of a given CD drive. 15 Fig. 3A
shows timng diagrans of the EFM S|gnal 9at the out put of the nodul ator 10.

As can be, Eﬁl%p& aber E%EE accordi ng
to the po’%ﬁérl y o (Fﬁe rjil"g'lsot runl e ?;ﬁ&?i%%&fﬁh@ﬂéc E’F C pattern so
as to achecommises af lgasitep ittiling izeros fFot ﬂue casglofienly oite 0Irn0tﬂ'?e11nﬂﬂ9mé $1r St

I nt er nal B Qrr LOAR for a
mer gi ng bl ?‘988{"9’5%‘%%&"% %‘egvﬁ aﬁ?‘@ﬁ%@%@%\b@ a po Fi ty E‘(ﬁ;f t he

val ue "0" me@gﬂit@ﬁeﬁé@&i&@t&bg&ngnchahmlﬂ»ﬁlsﬁ&ﬂmgmgbt&fbratsrlaxibilhonml engt h of
t he EF att dlffe nme ed 0 sed in
or der %ﬂosg]‘ ﬁlg"gﬁfﬁr’r o petorn ‘°1°P‘{tx9 B{ ?e&%ﬁ%‘”} “FOS lgpegrsfmasﬂ ?‘“db‘f?&#js set
by the SQxdit&llgw If@ratguhrana&d arcﬁmﬁﬁﬂitiolngaf b bit for bech BEMAfruenesyhaini the/casothit Ol
accordi ng tgﬁl sent i nventi.on provides the advantage that a

pr edet er nf'h ti?nﬁmé%lﬁré‘ﬁaary i nformati on can be guaranteed wi thout

I nt roduci ng any runI ength violations, and wi thout any appreciable loss in

the DC-control performance. As an alternative, the polarity control can be
applied in the first 11T- runlength WD 02/ 15185 PCTI EPOL/ 08810 9 of the

EFM SYHIC pa{ t Ier n. tlﬁgf\a\étﬁéws%%&m@gégp@ﬁ?lmdéﬁpdﬁm@aﬁmﬂgwhéw wor d
corrprl ses a eas railing zeros or case, or on one
trailing pefeged emh@ﬁ@en%moad%qmwg%ﬁbﬁl phianedce,s, from the opticel

runl engt hresiiab ahit RRFnchidifzeabhan hés%—lédke@lb%ﬁ@ﬁ,@ cirdBi 90 Blastb bbta@t tern in the
precedi ng channel bit stream ranging, back for_"at maxi mum one_ 5 EFM frane.

However , swrshopizehHF sumples. Ehesmswh@mZééHg samplesyue Supplied fo Hdt dedachiamce and
does circuit 21 which generates a binary RLL bit stream comprising the polarity information of the

15 hidden channel. Then, the RLL bit stream is supplied to an inverse 1T precoder 22 which
annihilates the polarity information and generates a (dk) bit stream in which a bit of the value
"1" indicates a transition of the RLL code sequence (i.e. NRZ-I notation). The (dk) bit stream
is stored in a shift register 23 so as to provide parallel outputs for the channel bits of the EFM
frame. The first 24 channel bits are supplied to a SYNC detection unit 25 which compares the

20  parallel input bits with the known SYNC pattern and generates an output signal if the SYNC
pattern has been detected. Additionally, the trailing 14 channel bits of the shift register are
supplied to an EFM demodulation unit 26 which converts the 14 channel bits into 8§ data bit
symbols. This can be achieved by a ROM (read-only-memory) or a logic array circuit. The

converted data bit symbols are then supplied to a latch circuit 29 where they are stored until
25  the output thereof. Furthermore, a timing circuit 28 is provided to which a block signal obtain
from a clock regeneration circuit 24 based on the (dk) bit stream is supplied. The timing unit
28 generates a timing output comprising several timing signals based on the output of the
SYNC detection unit 25 and the regenerated clock signal, so as to prov1de a clock signal for
the latch circuit 29.
30

The demodulation of the hidden channel information in performed by
supplying the RLL bit stream at the output of the bit detection unit 21 to a polarity detection
unit 27 which extracts the EFM word corresponding to the SO sync-pattern of each SubCode



not allow for a guaranteed accommodation of a bit for each EFM frame sync
in the case that no runlength violations are tolerated. 10 Fig. 4 shows a
basi ¢ bl ocky, (g ﬁm of an EFM denodul ator according to tfeyedimdsesed
enbodi nent.” According to Fig. 4, the HF S|gnal obtained e.g. fromthe
optical reading unit is synchronl zed byl0a phase-1 ocked- Ioop (PLL) circuit

are: suppl Dot s R SEcH APt &Rt AR Gfne ARE R AR TR UaHaiSr D, ©°

bi t st reanmaybeyerforme hyhsorpnglaprédeterminbdportion i strguh icorespondifignnel .

Th the RLL bit whi ch
anni i | at ¢8 S SFINERE Thpo il Botkt of e (FYECGR) bl PR Bl BT 27
whi ch a b| attﬁ:fnr&lh’(edwihaso syrib-pattadmtbeslelacted oy sutifable lagicat fepctikin Incaske

sequen no at e} am r shift
regi st gfft éﬁzf‘ﬁﬂ r%@l’é?ﬁ@ z‘ff‘%ﬁgﬁ?g? a?tﬁgo%tﬁoi&a% d?&gb%h f?%f t he
EFM f rarrean alifafive iGiplcdentiian)) £ borkesponding @daptatioh iof the polaritySiéii@iotamitdTiion uni t
25 which conpares the 20 parallel input bits with the known SYNC pattern

and gener aR%€®S3¥- out put signal if the SYNC pattern has been detected.
Additionally, the trailing 14 channel bits of the shift register are
supplied to an EFM denodul ation unit 26 which converts the 14 channel bits
into 8 data bit symbols. This can be achieved by a ROM (read-only-nenory)

or a lggic array Ci maid the pbliity deRRNE s Bked o4 theldletectsd RDDIbit strédin tuttixvt 6mppl i ed
to a latch circuit 29 V\/nere the%ﬂare stored until 25 the output thereof.

Fur t her nor te (&) it sireasn wsed forjdemo@nlsting ehanpe] dafaiseqpence,| ock signal obtain
froma clock regeneration circuit 24 based on the (dk) bit streamis
supplied. The timng unit 28 generates a timng output conprising several
timng signals based on the output of the SYNC detection unit 25 and the
regenerated cl ock Sgﬂﬁg%esen%ﬁvéfﬁoh%a?m%ﬂseﬁnﬂé@&i&d%ﬂnvb(Higitalﬁdbe l'at ch

circuit 29. 30 The dul ati on of hannel i nformation jn

per f or ¥®d digc) applisetigusnky this casm the i F-ruglength of the DV SYNCRetterymayhe ugyd;as

det ecti on [ Waine By Kitohae the EFM -
wor d corre{sﬁgo%g W‘%%bgﬁtg%%%ﬁﬁﬁmgﬂ&%@ubmge WO 02??518 5

PCT/ EPQL/ Ogdieth prQﬁded in the DVD standard may be used.

20 In summeary, the implementation of present invention requires major changes
in existing CD-RW drives, such as a dedicated RLL modulator or encoder, and thus a new
integrated circuit. The reading of the hidden channel of the record carrier is only possible if
the RLL sequence is available, which is not the case in usual CD players.

25
‘While the invention has been described with reference to a preferred

embodiment thereto, it is to be understood that these are not limiting examples. Thus, vatious
modifications may become apparent to those skilled in the art, without departing from the
scope of the invention as defined in the claims. Particularly, the present invention is not

30 restricted to the case of the CD-standard, and for the latter, the present invention is not
restricted to the described runlengths of the frame synchronization pattern S0. Any
distinguishable runlength of a data, synchronization or control word of an RLL frame can be
used for the polarity detection and/or the polarity seiting. Moreover, the present invention can
be used in various ways to provide a side-channel for storing any kind of control information,




bl ock fromthe bit stream and detects the polarity of the first internal
runl ength. The detection nmay be performed by storing a predetern ned
.portion ofwownilkt bit stream corresponding to e.g. ONscrA i hdsdgre.  Then
the polarity of the first (or second) |niernal run of the BFM pattern
related to the SO sync-pattern may be déf ect ed by a suitable | ogi cal
function. ahdicaadQpliddns ad used
for the palarity I():lglnt rol %rggdrglé%g{?nﬁ M&aﬁﬁg&zrﬁ’atl ve i rrp%&din%t ation),
a correspSﬁ‘G‘Pﬁf@fWﬂlaﬁqdéﬁn@)#nﬁlﬁ@f@ﬁgmem@@ﬁm| on unit 27 is necessary.
10 Thus, the polarity detection is based on the detected RLL bit stream and
not on the (dk) bit streamused for denodul ating the main channel data
sequence. The present invention may as well be inplenented for DVD (digital
video 15 disc) applications. In this case, the 14T-runlength of the DVD
SYNC pattern may be used as the special runlength for the polarity
control. However, any other franme synchronization pattern provided in the
DVD standard nay beé used. 20 In sumary, the inplenmentation of present
invention requires major changes in existing CO-RWdrives, such as a

dedi cated RLL nodul ator or encoder, and thus a new integrated circuit. The
readi ng of the hidden channel of the record carrier is only possible if

the RLL sequence is available, which is not the case in usual CD players.
25 Wiile the invention has been described with reference to a preferred
enbodi nent thereto, it is to be understood that these are not |imting
exanpl es. Thus, various nodifications nay becone apparent to those skilled
in the art, without departing fromthe scope of the invention as defined
inthe clains. Particularly, the present invention is not 30 restricted to
the case of the CD-standard, and for the latter, the present invention is
not restricted to the described runlengths of the frane synchronization
pattern SO Any distinguishable runlength of a data, synchronization or
control word of an RLL frane can be wused for the polarity detection and/or
the polarity setting. Mdreover, the present invention can be used in
various ways to provide a side-channel for storing any kind of control

i nformation, WO 02/15185 PCT/ EP01/ 08810



11 and can be applied to any recording or encoding device and to any
reproducing or decoding device for any RLL code and any-recording medi um
or carri erw(y\g{,q;)ﬂ{ 15185 PCT/EPO /08810 12 CLAIMS: 1. Ap@lidaedssi®r addi ng
a secondary rnformation signal to a runlength limted code sequence, said
met hod conprising the steps of: a) deteéglng a polarity of a runlength at a
first predetghpg.ned position of said runlength-limted code sequence; and
5 b) setting a paraneter reflecting the degree of freedomin the runlength-
limted coding (e.g. a nerging bit pattern in the case of CD) based on said
detected runlength polarity so as to obtain a predeterm ned polarity of a
runl ength at a second predeterm ned position of said runlength-limted
code sequence, said paraneter reflecting the degree of freedomin the

runl ength-limted coding, preceding said second predeterm ned position; 10

C) Wwherein said preAQﬁﬂd@tHﬁﬁdﬁ@'a%&Mar?ﬁﬂfﬁmﬁﬁemﬁigndlmﬁruhleﬁgch-)ﬁnﬂaaue of
sai d secondary infornation sig A net hod for extracting a secondary

.nfornauoqugsqgﬁamfsa@rwe&h%ﬁ?%ﬁa%%eﬁemed code sequence, said nethod
conprising the stepg) of. ghiacng #poldrf bf 4 Winlength! Bl £fet fredtteringd pebitichrafi ned
position of said runlength- |imted code sequence; and b) detecting a

pol arity omidyanlgngthdi eafleseaeRssg™E ) wherein said detecting polarity
corresppnds to a bigary Vséihﬁ%aﬁﬁraﬁ%ﬁreﬂ&%ﬁ@ﬂﬁ@ %reeafﬁéeaaﬁalwmew 20 3.

A nmet hod according to claim

, Wherein said second info tion
signal is limitgdcreding €@ amesring bib patern i5,ihe ogpe f ) %d%‘ &m@g@r d
carrier. ola%ity‘s’&&éqs‘oﬁ&ﬁ%fpﬁléaa&n&ﬁe&mm8fa%&h§¢h@t§§cén@fsdea§ﬁn@m step is

per f or med
posmon of said runlength-limited code sequence, said parameter reflecting the degree of

freedom in the runlength-limited coding, preceding said second predetermined position;

10 c) wherein said predetermined polarity corresponds to a binary value of
said secondary information signal.
2. A method for extracting a secondary information signal from a runlength-
limited code sequence, said method comprising the steps of:

15 a) extracting a runlength at a predetermined position of said runlength-

limited code sequence; and
b) detecting a polarity of said extracted runlength;
©) wherein said detecting polatity corresponds to a binary value of said
secondary information signal.
20
3. A method according to claim 1 or 2, wherein said secondary information

signal is a hidden channel information for copy protection of a record catrier.

4. A method according to claim 2, wherein said extraction step is performed by
25  using a detected bit stream of said runlength-limited code sequence,

5. A method according to claim 1, wherein said first predetermined position

corresponds to a predetermined runlength of a frame synchronization word, and said second
predetermined position corresponds to a predetermined runlength of a SO sync-pattern of a

A



25 using a detected bit streamof said runlength-limted code sequence, 5.
A net hod ‘according to claim1, wherein said first predeterm ned position

_ correspongs, fHsiysPr edet ermined runlength of a frame syngpsgpifmgioon word,
and said seconé “predeterm ned position corresponds to a predetern ned

runl ength of a SO syng-pattern of a | 13 1a (hull “itt LI'1L 11 1" MS WO

Synchr oni IRHE RS M P REE i A Qe Sl O SR s e, 0T

accor di ngSub€odé bliotk.1, further conprising the step of switching off a 5
DC-control function of said set nmerging bit pattern. 7. A device for adding
a secondary information to a runlength-limted code sequence, said device

conprising: a) det @cethod aeerding(td elpink o) furdiedr eathprisingthe stemof switchingafffainl engt h
at a fjrs 10 _predet er pi ned, positi,on of said runlength-limted code

seque e;bf;)"o% §° g]??é&(eig‘f"%bl hg a paraneter reflecting the
degree of freedomin the runlength-limted coding, e.g. a nerging bit

pattern in the case of ,a _CD,, based n said .detected runlength, polarity so
as to obthin a pr e&e‘?“é’f"ﬁifﬁédd‘ﬁé Péﬁ"@f“gﬂbi&%%'“!”ﬂ?ﬂ @Wﬁ%&tﬁ-ﬁml@geﬂﬁ’—d

pr edet er Nidy@chcB,RaidldePiBe 8dmpfiRing: r unl ength-l1imted code sequence, said
paraneter 15 reflecting the degree of freedogmin the runlength-limted

coding, e.g. a mer@ ng bfistecHng meany (19) for detectingapprity ofprunisngthalia figst s 5i d -

seconglo pr gdedGidagRsies bt daRitumiEdgth W@ blleSaudndd edet er m ned pol arity
corresponds to a binary value of ~said secondary information signal. 20 8.

A device for extra®ing ttingdessantly) fois@tinga passmeiprgpliscting Bygrdagrediof engt h-

limted cpgdQiosadiRtaRlenstilithide oSy, e.%npﬁa'a%h@% it gheeaéemambl’v}@%eaﬂ) for

extracting a_runlength at a predetermned” position of said runl"ength

limted coweriddeiertadaunlengilpolarity so as to obtain a predetermined polatity of a runlength ata
second predetermined position of said runlength-limited code sequence, said parameter
15  reflecting the degree of freedom in the runlength-limited coding, e.g. a merging bit pattern in
the case of a CD, preceding said second predetermined position;

¢)  wherein said predetermined polarity corresponds to a binary value of
said secondary information signal.
20 8. A device for extracting a secondary information signal from a runlength-
limited code sequence, said device comprising:
a) extracting means (27) for extracting a runlength at a predetermined
position of said runlength limited code sequence; and
b) detecting means (27) for detecting a polarity of said extracted run-
25 length;
c) wherein said detected polarity corresponds to a binary value of said
secondary information signal.
9. A record carrier for storing a runlength-limited code sequence and a secondary

30 information, said record carrier comprising a hidden channel for storing said secondary
information as a polarity of a runlength at a predetermined position of said runlength-limited
code sequence.
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b) detecting nmeans (27) for detecting a polarity of said extracted run- 25
|l ength; c) wherein said detected polarity corresponds to.a binary val ue of
sai d seco%f,%;ﬁ'ygfornati on signal. 9. A record carrier pOFErhoih®g a

runl ength-lITmteéed code sequence and a secondary 30 information, said
record carrier conprising a hidden chantdl for stori ng sai d secondary
informati o as a pol,aLl : wherbin } &Bkkr | Joki of
sai d runengbt'h-l i m tg&&%%ﬁﬁ@%&gﬁ%%@%ﬁl 11 I%Igilg}r@&filal 11 ﬁ%léfhlgﬁl] [T
WO 02/ 151 8%cdedTarERO p88ubr a CP a@VIA record carrier according to claim?9,
wherein said record carrier is an optical record carrier, in particular a
CD or DVD. 11. A binary signal conprising a runlength-limted code sequence
and a secotidary 5 Artimarysighadcompiisingsi mnlexgttlimited catlesgquendesndas¢condary

i ncor poy at g¢ sai g hi nar

in. [ L 4 [ t
L e e Bk g MR
LV 1L L1 poldriéy bf 4 dublehgthlat 4 predetermitied position of said runlength-limited code sequence.
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