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PCT/1B96/00909 Transferring inforonfion via the lead.in area of an
i nformation carrier The invention relates to a nmethod of recording in a
track on an optical information carrier a first channel signal representing
& main information signal, a second channel signal representing a cue
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reproduction apparatus for reproducing information fromsuch an I nformation
carri er. indication of its location in said track, the recording method comprising the steps of

- receiving the main information signal, the cue information signal and the sub information
signal,
- encoding the main information signal, resulting in said first channel signal,
10 - encoding the cue information signal, resulting in said second channel signal,
- encoding the sub information signal by generating sub information packs comprising data
from said sub information signal plus data for error detection and correction thereof,
resulting in said third channel signal,
- writing the first channel signal in a main information area of said track on the information
15 carrier, .
- writing the second channel signal and the third channel signal in a lead-in area of said track
preceding the main information area. _
. The invention further relates to a recording apparatus for carrying out this
method of recording, an optical information carrier obtained by such a recording method and
20 a reproduction apparatus for reproducing information from such an information carrier.

Such an optical information carrier is described in [doc. 1]): CEI/IEC
publication 908, and [doc. 2): amendment 60A(Netherlands)80 to that publication. When a
25 sub information signal is recorded as prescribed in [doc. 1] and [doc. 2], the sub information
signal is prepared for recording using an encoder as depicted in
figure 1. Such an encoder forms sub information packs comprising data from the sub
information signal and data for error detection and correction thereof. The data is organised
in six-bit units, referred to as symbols. The encoder comprises cross-connections to change



Such an optical information carrier is described in [doc. 1]: CEI/IEC
publication 908, and [doc. 2]: anendnent 60A(Net herlands)80 to that
“publication. Wien a 25 sub information signal is recorded as prescribed in
[doc. 1] and [doc. 2], the sub information signal is prepared for recording
-using an encoder. as depicted in figure 1. Such an encoder forns
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An object of the present invention is to provide a method of recording as
described in the preamble which enables a simplified way of decoding the third channel
signal, recorded in the lead-in area of a track on the optical information carrier, to recover

15 the sub information signal. Further objects of the invention are to provide a recording
apparatus which applies this method of recording, an optical information carrier recorded on
such a recording apparatus and a reproduction apparatus for reproducing information from
such an information carrier.

The method of recording according to the present invention is

20 characterized in that said sub information packs are generated in substantially non-interleaved
form and included in that form in said third channel signal. When said third channel signal is
recorded on an optical information carrier as prescribed in {doc. 2], the sub information
signal is encoded such that sub information packs are generated comprising data from the sub
information signal plus data for error detection and correction thereof, the sequence of the

25 symbols in a sub information pack is changed and the individual symbols are delayed. For
reproduction of the sub information signal from such an information carrier, a complex
decoder as described in the prior art must be incorporated in the reproduction apparatus. To
allow the use of a simplified decoder in a reproduction apparatus which reproduces the sub
information signal from the lead-in area, the present invention prescribes that sub information

30 packs are included in non-interleaved form in the third channel signal.

1f a method of recording is applied which comprises the step of
interleaving sub information packs according to the prior art, an embodiment of the invention
is characterized in that said encoding step further comprises a step in which said sub
information packs are post-interleaved after said interleaving step, so as to generate the said



described in the preanble which enables a sinplified way of decoding the
third channel signal. recorded in the lead-in area of a track gn the
optical information carrier, to recover 15 the sub information signal.

Furt her objects of the invention are to provide a recordi ng apparatus which
applies this nmethod of recording, an optical information carrier recorded
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A further embodiment of the invention is adapted to record a first sub
information signal in non-interleaved form as described hereinbefore, plus a second sub

15 information signal, and is characterized in that the recording method comprises the steps of
- encoding said second sub information signal by generating second sub information packs
comprising data from said second sub information signal plus data for error detection and
correction thereof, and by interleaving said second sub information packs, - inserting said
interleaved second sub information packs in said third channel signal. Thus, this method
20 provides sub information packs recorded for simplified decoding plus sub information packs
recorded according to the prior art. This is useful if the two sub information signals are
targetted at different types of decoders, i.e. different types of reproduction apparatus. For
instance, if the two sub information signals carry substantially the same information, both a
simplified decoder and a decoder according to the prior art find recorded on the information
25 carrier sub information packs that it can decode, so that both types of decoders can
reproduce the substantially same information.
The method for recording a first plus a seéond sub information signal may
further be characterized in that the recording method comprises the steps of
- generating first and second codewords, the first codewords indicating sub information packs
30 being substantially non-interleaved, the second codewords indicating sub information packs
being substantially interleaved, _
- including a first codeword in sub information packs that are generated in substantially
non-interleaved form and carried in that form in said third channel signal, and including a
second codeword in sub information packs that are generated in substantially interleaved
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sub information packs in substantially non-interleaved form This
“enbodi ment is particularly useful for upgradi ng those inplenentations of
the prior art recording nethod in which the conprised steps cannot be
. changed but %o? eps can be added. The di sadvantage of an extra step in
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10 of first codewords or one from a multitude of second codewords.

An embodiment of the invention may further be characterized in that said
first mentioned sub information signal comprises packets carrying coded text. The coded text
may comprise different information categories, such as a track list, information about the
performing artists and the album title. Further, codes within the coded-text packets and

15 .commands packets that provide links to particular information categories may provide means
for interactive selection from a menu-type of text presentation. It is particularly useful to
provide these packets carrying coded text in the lead-in area of the information carrier, as
this allows the decoding and presentation of the text prior to the reproduction of the main
information signal that is recorded in the main information area.

20 A further refinement of the latter embodiment may be characterized in
that said step of generating codewords is adapted to generating codewords that further mark
those sub information packs in which at least part of a packet carrying coded text is
comprised. Thus, the codeword comprised in a sub information pack also identifies the type
of information carried in that pack. This is useful, during reproduction, for providing the

25 appropriate data to different types of data decoders, such as a text decoder, a MIDI-data
decoder, etcetera.

For recording on an optical information carrier such as a CD or CDV
disc, each of the described recording methods may be applied, fusther charactérized in that
said third channel signal is recorded in a sub information channel which is formed by at least

30 one of the subcode channels R-W as defined in [doc. 1]. A method for recording a sub
information signal in the subcode channels R-W on CD can be deduced from the description
in [doc. 2]. The method disclosed in the present invention, however, enables a simplified
way of decoding the third channel signal, recorded in the lead-in area of a track.

An optical information carrier having a first channel signal recorded in a



I nterl eaved second sub information packs in said third channel signal

Thus, this nmethod 20 provides sub infornntion packs recorded for
sinplified decoding plus sub information packs recorded according to the
prior art. This is useful if the two sub information signals are targetted
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appar at us. Fwooermespance, if the two sub information signal pctadsooee
substantially the same information, both ) sinplified decoder and a decodeL
according to.th rior art find recorded on the.,infaormation 25 rrjier su
[ nf or mat | oA EImAIER afea of 2 fragk 0B der infarmahon castien A, Agwiae scand apt el Can
reproduce tchgnngléighatyiecorded ins# Rad-ihares 6B kdid frackT) il maih ihfEM4tibn e

first plus a second sub, i nformati on signal maé( yrther be _characterized in
that the réé’@rfﬁﬂfé‘@!?r%ﬂﬂdﬂ?m%am@fm_‘% s'ﬁ““b&?i@l’%’c“!ﬂq@_‘ﬁ* o€ and
second cod me i, kdifl SbeoR@ CRUMAE] dﬁgmgsaedﬁasa iﬁﬁﬁﬂiﬂ%ﬁzﬂggﬁglt mh 0

bei ng subst'antially non-interl eaved, '

econd codewords I n

i nf or mat§ orfopsaitat Ipast aee proseammen item Ry indination obifelecationjancsaidctirask, said thind

on- i nt er| Gl pghe? rgRlAhgn? b nlonBhucl Guulf DA Ey) bRl 1Y, )
and i ncl udicompeising data dros sricheutriinformation sigrfab plva date fomertdrsdetection andecagreationat ed
PCT] 11961 00RgET s AlrticrBY Gttording Bl el invemion i thet sgid sy informasion gl
The codeworate camied inssubstantially mon-dniericaved fopmdn adid secorded dhiod)channel gignal) When
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[doc. 2], the sub information packs are comprised such that the sequence of the symbols in a
sub information pack has been changed and the individual symbols have been delayed. To
reproduce the sub information signal from such an information carrier, a complex decoder as |
described in the prior art must be incorporated in the reproduction apparatus. To allow the
15 use of a simplified decoder in a reproduction apparatus which reproduces the sub information
packs from the lead-in area, the present invention prescribes that those sub information packs
are comprised in non-interleaved form in the third channel signal.
A further embodiment of the optical information carrier according to the
invention is characterized in that second sub information packs, comprising data from a
20 second sub information signal plus data for error detection and correction thereof, are
included in substantially interleaved form in said recorded third channel signal. Thus, this
information carrier carries sub information packs fit for simplified decoding plus sub
information packs fit for decoding according to the prior art. This allows the information
carrier to be suitable for reproduction on different types of reproduction apparatus
25 incorporating different types of decoders. .
A further refinement of this embodiment is characterized in that a first
codeword is included in sub information packs that are carried in substantially
non-interleaved form in said recorded third channel signal and in that a second codeword is
included in sub information packs that are carried in substantially interleaved form in said
30 recorded third channel signal. The codeword may assist a reproduction apparatus in
recognising sub information packs that can be decoded by the type of decoder comprised in
the reproduction apparatus. Sub information packs labelled with a first codeword can be
decoded by a simplified decoder and packs labelled with a second codeword can be decoded
by a decoder according to the prior art.



of decoder conprised in the reproduction apparatus. Sub information packs

| abelled with a first codeword can be decoded by a sinplified decoder and
“packs labelled with a second 5 codeword can be decoded by a decoder
according to the prior art. It is noted here that a codeword may carry nore
.information_than the nmere indication of whether or not packs are
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- means for writing the first channel signal in 2 main information area of said track on the

15 information carrier and for writing the second channel signal and the third channel signal in a
lead-in area of said track preceding the main information area, is characterized according to
the present invention, characterized in that said means for encoding the sub information
signal are adapted to generate said sub information packs in substantially non-interieaved
form and to provide said third channel signal carrying sub information packs in that form.

20 When the sub information signal is encoded as prescribed in [doc. 2}, sub information packs
are generated comprising data from the sub information signal plus data for error detection
and correction thereof, the sequence of the symbols in a sub information pack is changed and
the individual symbols are delayed. For reproduction of the sub information signal from such
an information carrier, a complex decoder as described in the prior art must be incorporated

25 in the reproduction apparatus. To allow the use of a simplified decoder in a reproduction
apparatus which reproduces the sub information packs from the lead-in area, the present
invention prescribes that the sub information encoder comprised in the recording apparatus

| generates sub information packs in non-interieaved form.
A further embodiment of the recording apparatus according to the

30 invention is adapted to record a first sub information signal in non-interleaved form as
described hereinbefore, plus a second sub information signal, and is characterized in that the
recording apparatus comprises
- means for encoding said second sub information signal by generating second sub
information packs comprising data from said second sub information signal plus data for



25 appropriate data to different types of data decoders, such as a text
.decoder, a MDI-data decoder, ; .
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A reproduction apparatus for reproducing information from a track on an
optical information carrier, the apparatus being provided with
- reading means for reading a first channel signal representing a main information signal
recorded in a main information area of said track, a second channel signal representing a cue

15 information signal and a third channel signal representing a sub information signal, said
second and third channel signals having been recorded in a lead-in area of said track
preceding said main information area,

- means for decoding the first channel signal to recover said main information signal,
- means for decoding the second channel signal to recover said cue information signal,

20 - means for decoding th-e third channel signal to recover said sub information signal, said
means comprising means for error detection and correction, so as to correct errors that may
be present in said third channel signal, is characterized according to the present invention in
that said means for decoding the third channel signal are devoid of means for de-interleaving.
Thus, the decoder is simplified with respect to the prior art decoder in that the storage

25 elements for balancing the delay of the individual symbols and the cross-connections for
restoring the original sequence of the symbols are omitted.

An embodiment of a reproduction apparatus according to the present
invention is characterized in that said means for decoding said third channel signal comprises
- means for recovering said codeword from a sub information pack,

30 - means for comparing said codeword to first codewords indicating sub information packs
being substantially non-interleaved,

- switching means being adapted to enable the supply of said sub information signal to the
output in response to recognising said codeword as being a first codeword and being adapted
to disable the supply of said sub information signal to the output in response to recognising



are carried in substantially non-interleaved formin-said recorded third
.channel signal. Wien 10 said third channel signal has been recorded on an
optical information carrier as prescribed in [doc. 2], the sub information
packs are conprised such that the sequence of the synbols in a sub
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- means for decoding the second channel signal to recover said cue information signal,
15 - means for decoding the third channel signal to recover said sub information signal, said
means comprising means for de-interleaving said third channel signal, so as to obtain a
de-interleaved third channel signal, said decoding means further comprising error correction
means for error detection and correction, so as to correct errors that may be present in said
third channel signal, is characterized according to the present invention in that said means for
20 decoding comprise switching means being adapted to provide said third channel signal to said
error correction means in response to the presence of a first control signal and to provide
said de-interieaved third channel signal to said error correction means in response to the
presence of a second control signal. Thus, this decoder is capable of decoding interleaved
packs and of decoding non-interleaved packs. The said control signals determine which type
25 of decoding is in operation.
An embodiment of the decoder may comprise a decoder according to the
prior art, supplemented with a switch that supplies to the error detector either the packs that
are provided to the input of the de-interleaver, thus bypassing the de-interleaver, or the packs
that are provided by the output of the de-interleaver.
30 Another embodiment of the decoder may comprise a decoder according to the prior art,
preceded by an interleaver similar to the one described in [doc. 2] for use during recording,
plus a switch that supplies to the prior art decoder either the packs that are provided to the
input of the interleaver, thus bypassing the interleaver, or the packs that are provided by the
output of the interleaver.
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label led with a first codeword can be decoded by a sinplified decoder and
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i nf or mat i ofPPAY derintgrieaving when, itireads the,lead-in area. It is noted here, that according to the
10 prior art sub information packs shall be interleaved, irrespective of the area in which they are

recorded. This invention discloses sub information packs being recorded in non-interleaved
form in the lead-in area.

Another embodiment of a reproduction apparatus according to the present
invention is characterized in that said means for decoding the third channel signal being

15 adapted to reconstruct, from the data comprised in said sub information packs, packets
carrying coded text. Thus, the decoder does or does not apply de-interleaving, depending on
the codeword. If the decoder would not examine the codeword, it would have to apply error
detection both before and after de-interleaving to decide whether or not de-interleaving is
required, at the risk of taking a wrong decision.

20 An embodiment of a reproduction apparatus according to the invention
may further be characterized in that said means for decoding the third channel signal being
adapted to reconstruct, from the data comprised in said sub information packs, packets
carrying coded text. The coded text may comprise different information categories, such as a
track list, information about the performing artists and the album title, and the reproduction

25 apparatus may enable a listener to select which to display, for instance, from a menu-type of
text presentation. Further information may be retrieved from the packets, for instance for
making the presentation on the display more attractive, like colour attribute codes and coded
graphics. The reproducing apparatus may incorporate various types of display, because
information supporting presentation on different types of displays may be provided in the

30 code-text packets. '

It is particularly useful to read these packets carrying coded text from the lead-in area of the
information carrier, as this allows the decoding and presentation of the text prior to the
reproduction of the main information signal that is recorded in the main information area.
Thus, a listener may, for instance, select which tracks to play before the actual playback has



15 information carrier and for witing the second channel signal and the
third channel signal in a lead-in area of said track preceding the main
“information area, is characterized according to the present invention,
characterized in that said neans for encoding the sub information signal
.are adapted to_generate said sub information packs in substantially
non-inter| eﬂ?gﬁ'ﬂ'ﬂm and to provide saidgthird channel si §taBAAG| ng sub
i nformati on packs in that form 20 Wen the sub information signal is

encoded agtaRe£SA régt6dction hpjfatus’ihay Stoft the CodedRbit PAcURAS kadarrdn SR MRidned
conprising data fromthe sub infornmation signal plus data fqr error
det ect i on & ML&Br esmmr@wmmma%m@eagpm@.ssmwgmmﬁm

i nformati QR Pdiinalion FOMNEE Jacked alsoUuking playBitk of e ginSnforfattal dprad . For
reproduction of the sub information signal from such an information

carrier, a conplex decAddrtheryefivamant pEthelziter rmbpdiment may becharactesized in
| ncorpog aﬁ&ﬁ&?ﬂf%&??eﬁ&‘?ﬁ%@ﬂ%&@&aﬂﬁ@f %n\ﬁl@g @V the use of a

sinmplifie eco ] rep uct1on appara reproduces the sub
i nf or mat i ercompating saideodewerd tonadewords isentifying spb énformation packsithat compese atbes

that the §&Qw ' d&;ﬁe&&ﬁp” sed in the recordi ng apparatus
generates sub*1n or%% Ion Sa S In non-interleaved form A further
enbodi nent- redonsthusting packetsogrying coded textfrom datargmprisedhia tBose sub infotmation i S
adapted t JiEﬁEl |_nf. i ' |12 non-interleaved form as
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pl us dat a stwinformation pack. This is useful for providing the appropriate data to different types of
data decoders, such as a text decoder, a MIDI-data decoder, etcetera.
It is noted here that a system, information carrier and reproduction
15 arrangement for conveying packets carrying coded text via a sub channel on an information
carrier are known from the European patent application EP 0 325 325. That patent
application, however, does not disclose packets carrying textual information being recorded
in the lead-in area of a track on an information carrier. Further, the present invention
discloses a method of recording that enables a simplified way of decoding the information
20 during reproduction.

The invention will now be described in more detail, by way of example,

with reference to the accompanying drawings, in which
25 Figure ! shows, in a simplified form, the means for recording on a
Compact Disc as described in [doc. 1].

Figures 2 and 4 show embodiments of the encoder for encoding the sub
information signal according to the present invention, adapted for generating fion-interleaved
sub information packs.

30 Figure 3 shows the means for generating and adding data for error
detection and correction thereof, as described in [doc. 2).

Figure 5 shows the cross-connections for changing the symbol sequence
and the means for defaying the individual symbols, as described in [doc. 2).

Figure 6 shows the means for post-interleaving.
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15 Figure 1 shows a recording apparatus according the prior art, for
recording channel signals on an optical information carrier in accordance with [doc. 1] and
[doc. 2]. The recording apparatus comprises an input terminal la for receiving a main
information signal, which is coupled to the input of a main information encoder 2. Said main

information encoder encodes the main information signal as described in [doc.

1], resulting

20 in a first channel signal CS1 that is being provided at the output of the main information
encoder. Said output is coupled to the input of writing means 5, said writing means
comprising means for multiplexing multiple channel signals and for information-medium
specific channel encoding as described in [doc. 1]. The signal generated in writing means 5
is recorded on an optical information carrier 6. The recording apparatus further comprises an

25 input terminal 1b for receiving a cue information signal, which is coupled to the input of a
cue information encoder 3. Said cue information encoder encodes the cue information signal

as described in [doc. 1], resulting in a second channel signal CS2 that is being

provided at

the output of the cue information encoder. Said output is coupled to another input of the
writing means 5 described hereinbefore. The recording apparatus further comprises an input
30 terminal 1c for receiving a sub information signal, which is coupled to the input 40 of a sub
information encoder 4. Said sub information encoder encodes the sub information signal as
described in [doc. 2], resulting in a third channel signal CS3 that is being provided at the
output 41 of the sub information encoder. Said output is coupled to another input of the

writing means 5 described hereinbefore.



means conprising means for error detection and correction, so as to correct
errors that may be present in said third channel signal, is characterized
“according to the present invention in that said means for decoding the
third channel signal are devoid of neans for de-interleaving. Thus, the
.decoder is akﬂghhﬁéed with respect to the prior art decoder |n that t he

st orage 25 nents for balancing the dg ay of the indivi oI s and
t he cross-connections for restoring the original sequence of the synbol s

are oni tt df theremisdimehtsafhthe q:tesaxmmmﬁduamm ﬂaﬁasa&aadaw%dvﬁle theOfidsh €

i 7 choiHETReL Py in e fpek i afte of & ek BB PRRFAL QT TBBRGERE Fom o

sub i nf or RBre measetrond%ﬂd thirdClaffel fsiphalg Wﬁrl%nmmkcbré&dﬁg It
codewor ds i ndi cat |mg sub informati on packs being substantially

non- i nt er [T MformatidhAreay, g neans being adapted to enable the supply of

sai d sup information 5Fl§ﬂ?ﬂ2§ﬁb\¢s%&hﬂdﬂﬁﬁentﬂfﬂﬁ%99'ﬁfﬁnﬁ&oh t g ng said
codeword as bejn irst codeword and being adapted to dlsa e the supply
g‘?rﬂlel

of said suecarding Rypseny gmmt'oﬂmemamnmt GOMPrises AR iUt 40 ewgmnsmg

WO 97/ 10593 information signal, coupled to the in f m 42 which e:gte 00909
sai d codevvortltln as not ggl ng a first cgde(\)/\or?ns %w:c %en c%n er recgfgétl ses

whi ch sub emet dmmd@mméhers@f The output of saiskmenns 42yis conpledid otpybshot .
on the.cr iad suppl ik Bitking' AR ChwrhCagRECIT Lt AT docode, at fhe ri sk
of err dholMeans 42 aepknawn fromi[decs 2] ead/deplged:in mbeet detailyinfigure 3, These means
comprise a Q-parity encoder that takes the symbols HO and H1 as input and provides the
symbols HO, H1, QO and QI as output. The symbols Q0 and Q1 contain Q-parity data.
Means 42 funher comprise a P-parity encoder that takes the symbols HO, Hi, QO0, Q! and
DO to D15 as input and provides the symbols HO, H1, Q0, Q1, DO to D15 and PO to P3 as
15 output. The symbols PO to P3 contain P-parity data. The symbols HO, H1, Q0, Q1, D0 to
D15 and PO to P3 together form a sub information pack.
It is noted here that means 42 do not comprise means for changing the symbol sequence and
delaying the individual symbols as prescribed in {doc. 2].
Figure 4 shows another embodiment of the sub information encoder 4
20 according to the present invention. This embodiment comprises an input 40 for receiving a
sub information signal, coupled to the input of means 42 described hereinbefore. The output
of said means 42 is coupled to the input of interleaving means 43 described hereafter. The
output of said interleaving means is coupled to the input of post-interleaving means 44
described hereafter. The output of said post-interleaving means is coupled to output 41 and
25 supplies the resulting third channel signal.
Interleaving means 43 are known from [doc. 2] and depicted in more detail in figure 5.
These means comprise cross-connections for changing the symbol sequence and means 431
for delaying the individual symbols. The delay applied to an individual symbol is a multiple
in the range of 0 to 7 of the period 7, in which said period r stands for the period of time
30 that corresponds to writing one sub information pack.
Post-interleaving means 44 are depicted in more detail in figure 6. These means comprise
means 441 for delaying the individual symbols and cross-connections so as to restore the
symbol sequence. The delay applied to an individual symbol is a multiple of the period 7,
said period 7 being described hereinbefore, so as to balance the delay applied to the symbol



5 produces no errors or only a few A reproduction apparatus for
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of said switching means is coupled to the input of means 42 described hereinbefore. The

output of said means 42 is coupled to the input of means 47, which comprises means for
15 generating codewords and for including a codeword in the sub information pack, in
dependence of the control signal supplied to its control input. The output of means 47 is
coupled to the input of interleaving means 43 and to input 48b of switching means 48.
Interleaving means 43 have been described hereinbefore. The output of said interleaving
means is coupled to input 48a of switching means 48. The switching means couple the signal
20 from input 48a or the signa] from input 48b to the output 48c, in dependence of the control
signal supplied to control input 48d. The output 48¢c of said switching means is coupled to
output 41 and supplies the resulting third channel signal.
It is noted here that the same sub information signal may be supplied to both inputs 46a and
46b of switching means 46. Thus, the same information may be recorded in interleaved form
25 as well as in non-interleaved form. Consequently, the recording apparatus need not comprise
an input for receiving a second sub information signal.

Figure 8 shows an embodiment that is very similar to the one shown in
figure 7, but modified in the following way: The output of means 47 is coupled to the input
of interleaving means 43 described hereinbefore. The output of said interleaving means is

30 coupled to input 48a of switching means 48 and to the input of post-interleaving means 44
described hereinbefore. The output of said post-interleaving means is coupled to input 48b of
switching means 48.

Figure 9 shows a reproduction apparatus according the prior art, for

reproducing signals that have been recorded in a track on an optical information carrier in
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10 cue information decoder decodes the second channel signal CS2 as described in [doc. 1],
resulting in the cue information signal that is being provided at the output of the cue
information decoder. This output is coupled to a system controller 12 of a known type. This
system controller is usually coupled to means 13 for receiving input from a user, such as a
keyboard, and to means 14 for presenting information to a user, such as a display device
15 presenting text. A third output of reading means 7 provides a third channel signal CS3 and is
coupled to the input of a sub information decoder 10. Said sub information decoder decodes
the third channel signal CS3 as described in {doc. 2], resulting in the sub information signal
that is being provided at the output of the sub information decoder. This output is usually
coupled to a system controller 12 as described hereinbefore, and it may be coupled to an
20 output terminal 11b.
In the embodiments of the present invention, reading means 7 are adapted to read the first
channel signal from the main information area of a track on the optical information carrier
and to read the second and third channel signals from the lead-in area of said track preceding
the main information area.
25 Figure 10 shows an embodiment of the sub information decoder 10
according to the present invention. This embodiment comprises an input 100 for receiving
the third channel signal. This input is coupled to input 104a of switching means 104 and to
the input of means 103 that recover the codeword and compare it to predetermined first
codewords. Means 103 generate a control signal that is provided to control input 104c of
30 switching means 104. Said switching means couple their input 104a to their output 104b or
not, in dependence of the control signal supplied to control input 104c. The output of
switching means 104 is coupled to the input of error correction means 102, said ximns being
adapted to detect and, where possible, correct errors in the sub information pack. The output
of the error correction means 102 is coupled to output 101 and provides the sub information
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to the output 105¢ in response to a second control signal on the control input 105d. The
output 105¢ of the switching means 105 is coupled to the input of error correction means 102
15 described hereinbefore. The output of the error correction means 102 is coupled to output
101 and provides the sub information signal.
The first and second control signals may be provided by means 107, which coﬁlprise means
for recovering the codeword in a sub information pack. The input of means. 107 may be
coupled to the input 100 or to another output from which sub information packs can be
20 derived.

Figure 12 shows another embodiment of the sub information decoder 10
according to the present invention. This embodiment comprises an input 100 for receiving
the third channel signal. This input is coupled to input 109b of switching means 109 and to
the input of interleaving means 108. Said interleaving comprises cross-connections to change

25 the symbol sequence plus means for delaying the individual symbols, similar to the
interleaving means described in [doc. 2] for use during recording. The output of interleaving
means 108 is coupled to input 1092 of switching means 109, The switching means couple the
signal from input 109a to the output 109¢ in response to a first control signal on control
input 109d and couple the signal from input 109b to the output 109¢ in response to a second

30 control signal on the control input 109d. The output 109¢ of the switching means 105 is
coupled to the input of de-interleaving means 106 described hereinbefore. The output of

| de-interleaving means 106 is coupled to the input of error correction means 102 described
hereinbefore. The output of the error correction means 102 is coupled to output 101 and
provides the sub information signal.



reproduction of the main information signal that is recorded in the main
information area. Thus, a listener may, for instance, select which tracks
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can identify fromthe codeword the type of information carried in the sub

i nformation pack. This is useful for providing the appropriate data to
different types of data decoders, such as a text decoder, a MD -data
decoder, etcetera. It is noted here that a system information carrier and
reproduction 15 arrangenent for conveyi ng packets carrying coded text via a
sub channel on an information




carrier are known fromthe European patent application EP 0 325 325. That
| . | I i scl I .

pat ent

[ C n |

i nformati on being recorded in the lead-in area of :a track on an information
carrier. Further, the present invention discloses a nmethod of recording

that enabl
r epr oduct i

exanple, with reference to the acconpanyi

Figure 1 s
Di sc as de
encoder fo
i nventi on,

es a sinplified way of decoding the information 20 during
orwodnwsdnventi on wll now be qﬁscri bed i n nore ®eTAY/H0%WY way
g drawi ngs, in which 25

of

%n a sinplified form the neans for recording on a Conpact

in [doc. 1]. Figures 2 and 4 show enbodi nents of the
r encoding the sub information signal according to the present
adapted for generating non-interl eaved sub information packs.

30

Figure 3 shows the means for generating and adding data for error detection
and correction thereof, as described in [doc. 2]. Figure 5 shows the

Cross-conn
del aying t

10

15

20

25

ections for changing the synbol sequence and the neans for

he individual synbols, as described in [doc. 2]. Figure 6 shows

the .means fjor post-i nt eMefiddiofdecordin {rdd¥o8iPan optical information carrier a first
Figures 7 and 8 show enbodi nents, of the_encoder for encoding the sub

el signal representing a main information signal, a second channel signal representing a
cue information signal and a third channel signal representing a sub information signal, said
main information signal comprising at least one programme item and said cue information
signal comprising for said at least one programme item an indication of its location in said
track, the recording method comprising the steps of
- receiving the main information signal, the cue information signal and the sub information
signal,

- encoding the main information signal, resulting in said first channel signal,

- encoding the cue information signal, resulting in said second channel signal,

- encoding the sub information signal by generating sub information packs comprising data
from said sub information signal plus data for error detection and correction thereof,
resulting in said third channel signal,

- writing the first channel signal in a2 main information area of said track on the information
carrier,

- writing the second channel signal and the third channel signal in a lead-in area of said track
preceding the main information area, '
characterized in that said sub information packs are generated in substantially non-interleaved
form and included in that form in said third channel signal. |

2. ~ Method as claimed in Claim 1, said step of encoding the sub information
signal further comprising the step of interleaving said sub information packs, characterized in
that said encoding step further comprises a step in which said sub information packs are
post-interleaved after said interleaving step, so as to generate the said sub information packs
in substantially non-interleaved form.

3. Method as claimed in Claim 1 or 2, characterized in that said step of
encoding the sub information signal comprises the steps of

- generating first codewords indicating sub information packs being substantially
non-interleaved, |

- including a first codeword in sub information packs that are generated in substantially

AT A
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i nformation si gnal accordi w%r esent invention, adapted for
~generating both int eT'}‘ ﬁmﬂj m I'nterl eaved sub i nf ormati on packs.

Figure 9 shows, in a the neans for reproducing a signal 5
recorded on a Oorrpact bed in [doc. 1]. Figure 10 shows an
.enbodi ments_of the decoder for recovering the sub information signal
accordi ng t YA%! esent invention, adapigd to recovering BG4 mat i on
packs recorded in non-interleaved form Figures 11 and 12 show enbodi nents
of the decgssintellesved dormy.eri ng the 10 sub information si gnal according to

the present invention, _ad ed .t.o recover baot h sub i nformtion_ packs
recor ded i#‘r non-interl @Qﬁg&’t?so?lm&‘ 2%°’{Wg&lmflldﬂ &m@ﬂwm@agm

i nt er | eavegid Gptichl ihformation carrier a second sub ififrMationSsishan ci\afa&éﬁiéé' inGhARgar at us
according the prior_ art, for recording channel si gnal s on an opti cal

i'nf or mat i of¢crding; rasth %cmz%%@mpf h [doc. 1] and [doc. 2]. The recording-

appar at gs ,;: %éb&ﬂ! tion
si gnal , 5 i C §§§§3 &{gg%t e | n g?bgcgnal nin ormat&l gﬁfoenc%& r 2. Said
mai n inf ormnrtsmséﬂ@o@em saidsoennd su @fmon signalrplus data for grrer detectiveandi bed

in [doc. 1 uﬁ& E!hha
provi ded at t e&g{lﬂltupeﬁt %'gblyhe mal n flgr?* ormat | on%(‘an@ﬁ4 er rdE% pg%l
coupl ed t cinterleaved second fsubvinformagionpacks i said shind chanael signaleans conpri si ng
means for | tiplexing lﬂ&“i .ﬁna | don
specific c'ﬁgnnel encodi ng asPJdéel%'crl Elggﬁmﬁ ?3’@@%1‘&3‘%%% ﬁé?"gfgd
wr i t i ndOnmecomprises therstepppofled on an optical information carrier 6. The
recording a nal for.
receiving a ra%ﬁ?’(ggt:%{l@rﬁny gna %M%WH‘%&B?"%@% é'ﬁﬁ?g}'q ﬁlg’ ﬁ"ﬁoﬁﬁ‘fﬁ?ﬁ pagks
being substantially non-interleaved, the second codewords indicating sub information packs
being substantially interleaved,
- including a first codeword in sub information packs that are generated in substantlally
15 non-interleaved form and carried in that form in said third channel signal, and including a
second codeword in sub information packs that are generated in substantially interleaved
form and carried in that form in said third channel signal.

6. Method as claimed in one of the Claims 1 to 5, characterized in that said
first mentioned sub information signal comprises packets carrying coded text.
20 7. Method as claimed in Claims 3 or 5, characterized in that said first

mentioned sub information signal comprises packets carrying coded text and in that said step
of generating codewords is adapted to generating codewords that further mark those sub
information packs in which at least part of a packet carrying coded text is comprised.
8. Method as claimed in one of the Claims 1 to 7, the optical information

25 carrier being a carrier such as a CD or CDV-disc, characterized in that said third channel
signal is recorded in a sub information channel which is formed by at least one of the
subcode channels R-W as defined in {doc. 1].
9. Optical information carrier having a first channel signal recorded in a
main information area of a track on the information carrier and having second and third

30 channel signals recorded in a lead-in area of said track preceding said main information area,
said first channel signal representing a main information signal comprising at least one
programme item, said second channel signal representing a cue information signal comprising
for said at least one programme item an indication of its location on said track, said third
channel signal representing a sub information signal carrying sub information packs

i




cue information ehiShsst Has BasaReplacede  nf or nmt i on encoder encodes the cue
i nformation signal t i n [doc 1] i j nnel
signal CS2 that is at the output of the cue information

encoder. Said output is coupled to another input of the witing neans 5
descri bed hereinbefore. The recordi ng apparatus further conprises an input
30 term nawoler/16898 receiving a sub infoi tion signal, wroriBseoosoupl ed to
the input 40 of a sub information encodet” 4. Said sub information encoder

encodes the sub, i nforymatiaq i gnal as_ described | doc., 2], resulting in a
Ehird ohrfRmprSng Aa i spf 160 fHectinafitn SERS plutataea Br EREF derétioe 250 tyrecBifn' o
I nf or mat i aheresk; chiracterized dn chat paid subsinformatiamipdcks arecdatriad inspbstandally he writing
neans 5 descr,i bed herei npefore, 97/ 10593 12
PCT/ | B96/ dt?%§‘°§?ﬁé°mo’md;@m@%¥;%ﬁ§%‘§§5?ﬁ‘- i nvention, witing means 5
are adapteg,to wite tiQptitdl informdiion tatrie? iag BRimeédintClgim9y charadiepizethin that 2 ea
of a track_on the optical, infor Ef‘thlﬁ(')?? carrier_and.to wite,the second and

third charfifs} codewerd,is in an OFaton,packs, indicating et vaid- s IRforpson Ty n
i nf or mat i QRcRY &8 cartied in substantially non-intefleslidd Fordn MNAiSreedtd &I hAE] RBitel Sfndl e

sub infornmati on encoder_4 according to the present invention. This =
enbodi mentleonpri ses afPptigal informatios carries as glaimed-in Llaim 9 05 AQcgharmstesized iy |

et ect 1 on Ecae iffomfSen pads, huraRl AbR Haerd o ilfofiniRh BEE 4 (o
out put 41 plutidata; fosieres detaetioncand (corregtion therepfc argrineludediin substantially interleaved
10 form in said recorded third channel signal.
12. Optical information carrier as claimed in Claim 11, characterized in that a
first codeword is included in sub information packs that are carried in substantially
non-interleaved form in said recorded third channel signal and in that a second codeword is
included in sub information packs that are carried in substantially interleaved form in said
15 recorded third channel signal. |

13. Optical information carrier as claimed in one of the Claims 9 to 12,
characterized in that said first mentioned sub information signal comprises packets carrying
coded text.

14, Optical information carrier as claimed in Claims 10 or 12, characterized

20 in that said first mentioned sub information signal comprises packets carrying coded text and
in that said codewords further mark those sub information packs in which at least part of a
packet carrying coded text is comprised.

15. Optical information carrier as claimed in one of the Claims 9 to 14, the
optical information carrier being a carrier such as a CD or CDV-disc, characterized in that

25 said third channel signal has been recorded in a sub information channel which is formed by
at least one of the subcode channels R-W as defined in [doc. 1].

16. Recording ipparatns for recording in a track on an optical information
carrier a first channel signal representing a main information signal, a second channel signal
representing a cue information signal and a third channel signal representing a sub

30 information signal, said main information signal comprising at least one programme item and
said cue information signal comprising for said at least one programme item an indication of
its location on said track, the recording apparatus comprising
- means for receiving the main information signal, the cue information signal and the sub

information signal,
_
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10 Means 42 are known from[doc and depicted in nore detail in figure
3. These neans conpr Thig h%t 1oed1coder that takes the synbols HO and Hl
" as input and provides Hl, QO and Ql as output. The synbols
QO and QL contain Q ans 42 further conprise a P-parity
_encoder that takes the sy Hl, Q, QL and DO to D15 as |n£>9ut and
provi des t OB s Ho, Hl Q) Ql Dozbo D15 and PO to PGE out put .
The synbols PO to P3 contain P-parity data. The synbols HO, Hl, ), QL, DO

to D15 and piglng for Ercoliitg thé)Main idfofnation sigdal | fRoviBing Q&id FRStchanriel kigndlOt ed here
t hat neans 42 do not con%l se neans far changl ng the synbol sequence and

del ayi ng t Means{or gRcoding ¢ m@rmumee@l-mseﬂdma Sf'eaecong]chatmebﬂs 4 shows
anot her - eipah MRP enddliing ngu}&tlnfd?frﬁﬁm gl b§ @E&ﬁlﬁfuﬁﬂsue%foﬁﬁﬁfaﬁ to the

present invention. ThisS e diment conprises an input 40 for receiving a
sub i nf or cemprisingsdagm from saigsub eefomattqn@snnbnlus data fiorarror slptegiion-andiregrection

|hﬁ'[ :Ir P?&ifm ng rfe%ﬁ‘é‘aﬁ‘g%scr [ r?d(ﬁlﬂﬁler af'te 42 ! _sl_hgogﬁ![ Egt t gf t ggl hn:oﬁ% e(r)}c eaving
means i s emephefdr writing ahe firstichagnel signal inrx maafaMleoﬂwMMronubd
a1 and 26K er i &2 it he hisbil Rt Mo e MRS s UL
43 are kniead-id nmmofdnd tra&l} pmndimkathealaadmfmamam,t al I i n figure 5. These
131 Tor BTSN A U e g SRoAnE e nlor oot pheL A RBET K 1 cn
synbol 10 s generaté siieh Isﬁb iuﬁoﬂﬂaﬁoﬁ packe irsubStaiitéally noh-intesteaped fdrdl dndrto Jproviide safd ch
witing el S B B S48 BB ks i 00 AT rmans. 44 ar 6. dep ct ed
in nore dggail in fi QUR&ofdmgTﬁnﬁﬁtlm%r&mﬁﬁdmf CRfin 16, said means for encoding the
sub information signal further being provided with means for interleaving said sub
information packs, characterized in that said encoding means further comprise means for
15 post-interleaving said interleaved sub information packs, so as to generate the said sub
information packs in substantially non-interleaved form.
18. Recording apparatus as claimed in Claim 16 or 17, characterized in that
the means for encoding the sub information signal comprises
- means for generating first codewords indicating sub information packs being substantially
20 non-interleaved,
- means for including a first codeword in sub information packs that are generated in
substantially non-interleaved form.
19. Recording apparatus as claimed in one of the Claims 16 0 18, further
adapted to record on said optical information carrier a second sub information signal,
25 characterized in that the recording apparatus comprises
- means for encoding said second sub information signal by generating second sub
information packs comprising data from said second sub information signal plus data for
error detection and correction thereof and by interleaving said second sub information packs,
- means for inserting said interleaved second sub information packs in said third channel
30 signal,
20. Recording apparatus as claimed in Claim 19, characterized in that the
recording apparatus comprises
- means for generating first and second codewords, the first codewords indicating sub
information packs being substantially non-interleaved, the second codewords indicating sub

—
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nmeans 441 for del ayfhiShesisla ¢ploedl synbol s and cross-connections so as
to restore the synbolf , , d elay—appii-8d—t-o—an—reiH-dual—sy+bol
is a multiple of the [IieiriffIBN sai d period [err] being described

her ei nbefore, so as to bal ance the delay applied to the synbol WO

97/ 10593 - 13 PCT/ 1 B96/ 00909 i n
the interl| ewoigmgosseans, and nore SpeCIfl%an ly so as to delrey/1B%mbeo9

i ndi vi dual synbol in the conbination of F'nterleaving means plus

post-lnter S. od to eight or a multiple of eight
tinmes the ‘H§ ﬁwgr"q‘%ﬁq’ m%s“gs@’ﬁau}é g%ﬁeé’r' enbodi nent of the sub

i % 0 (r]I mat i ?nnans fm‘dnclddxﬁg a&nt@odhwugd imsubhafqnmmmmacf kmtm' %aper?ibd in t

enbodi ment_co ses an receiving a fir S i nfor.mati.on

o onal | SHpARRAS o Rttelented g fof et 2 deSond Sodfvustt o sth FENPSKER ¢ e
conpri ses pﬁéksltﬁﬂlﬁ-e éénefatéd inaubsitantially imérRavsddofipd | nf or mati on signal ,

i anal 3 orfa B BTG e RonPGHeRvel PERKS it S FUE e IS P AT
si gha ro Pasksi ut pu
46c; in densmdeagmlof the control signal supplied 10 to control i nput 46d.

It is advant ageous to put the switching neans in their neutral posi ti on,
coupling Mdne of the i Berording aPRAFRIUSAS F‘edf'bi"‘%PfttF%tFiﬂ@ﬁtl e2dod when

changi ng fchabieiaadiif R shi@ niEand 18 receivihgithe Sib in?&ﬁlahSﬁ gweo delay in
i nterl eaving_nmeans. The out put 46c¢ of said sw tching ans I's coupled to

t he i nput regeiviggm soded-teps signaland in thag saig aveansclor wmdmetzwb information sraaahve42
e oo B o S DA RIS 15
pack, in 22. Recording apparatus as clalmed Claims 18 or 20, characterized in that
- said means for receiving the sub information signal are adapted to receiving packets
carrying coded text,
- said means for encoding a sub information signal are adapted to include data from said
15 packets carrying coded text in the sub information packs,
- said means for generating codewords are adapted to generate codewords that further mark
those sub information packs in which at least part of a packet carrying coded text is
comprised. .
23. Recording apparatus as claimed in one of the Claims 16 to 22, the optical
20 information carrier being a carrier such as a CD or CDV-disc, characterized in that said
third channel signal is recorded in a sub information channel which is formed by at least one
of the subcode channels R-W as defined in [doc. 1].
24, Reproduction apparatus for reproducing information from a track on an
optical information carrier, the apparatus being provided with
25 - reading means for reading a first channel signal representing a main information signal
recorded in a main information area of said track, a second channel signal represeating a cue
information signal and a third channel signal representing a sub information signal, said
second and third channel signals having been recorded in a lead-in area of said track
preceding said main information area, '
30 - means for decoding the first channel signal to recover said main information signal,
- means for decoding the second channel signal to recover said cue information signal,
- means for decoding the third channel signal to recover said sub information signal, said
means comprising means for error detection and correction, so as to correct errors that may
be present in said third channel signal,

-1

LA O L



ISR

dependence of the Wsmled to its control input. The output
~of means 47 is COUle‘ﬁgSﬁe&ﬂapﬁeehaﬁiMccd)f i nterl eaving means 43 and to input

48b of swi tching nea ving means 43 have been descri bed
her ei nbef ore. The out mm \agﬂlu terleaving means is coupled to input 48a
_of switchin rreans 48 g neans couple the signal 20 from i nput
48a or the EQHWESf rom i nput 48b to the putput 48c, in dePEHIRMROPO}f the

control si gnal supplied to control input 48d. The output 48c of said

SWi t chi ng chEraéierized ifi A 'ssid ﬁé&n@ﬁrﬁi&oﬂﬂ%ﬁ@@nﬁi‘&ﬁhhﬁ%ﬁﬂ%& ASVid bf'fhedds ' d
channel signal. It is noted here th e same sub information signal may

be suppli efql'@%ml!ﬁﬂeh‘"ﬂﬂ}puts 46a and 46b of sw tching neans 46. Thus, the
same | nf oggatl on MY bRepbiiidh Pgdhthﬂﬁseélkﬁi&ﬁﬂ 6I£hrﬂ4z§md%rd@ahné§l gndl

non-interl@aved form sequent e recordi ng apparatus nee
conpri se aarryingsub i-ﬂommmksg:ompgwamogmrdnm frami said sbgnfermationgur e 8

o 11 ob (PR 808 B € bondeiantdlily i borlcnbe gletibe MR th bnde i cicafy O
i nput of ifot dechdiagisaid thiediclsannd sigrglcomipriseher ei nbef ore. The out put of said
the | nput “JReage Lt Prveine s97 dbeon) Bt X M BRPpdlot ek o or e The out put
of said poahdnlfmdompahng saié aodewiord wofirst estietvords inditatiag suto infarmiatioh pags neans
Fepr oducl 5 SRRl P-TaKBh, T bcor ded | n a frack on an optical
i nf or naQI Or‘sv.ﬁ&hihg @rieahg1being adapted to enable the supply of said sub information signal to the
output in response to recognising said codeword as being a first codeword and being adapted
to disable the supply of said sub information signal to the output in response to recognising
said codeword as not being a first codeword. '
26. lieproductio'n apparatus for reproducing information from a track on an
15 .optical information carrier, the apparatus being provided with
- reading means for reading a first channel signal representing a main mformauon signal
recorded in a main information area of said track, a second channel signal representing a cue
information signal and a third channel signal representing a sub information signal, said
second and third channel signals having been recorded in a lead-in area of said track
20 preceding said main information area,
- means for decoding the first channel signal to recover said main information signal,
- means for decoding the second channel signal to recover said cue information signal,
- means for decoding the third channel signal to recover said sub information signal, said
means comprising means for de-interleaving said third channel signal, so as to obtain a
25 de-interleaved third channel signal, said decoding means further comprising error correction

means for error detection and correction, so as to correct errors that may be present in said

third channel signal,

characterized in that said means for decoding comprise switching means being ‘adapted to

provide said third channel signal to said error correction means in response to the presence
30 of a first control signal and to provide said de-interleaved third channel signal to said error

correction means in response to the presence of a second control signal.

27. Reproduction apparatus as claimed in Claim 26, characterized in that it

further comprises means for generating said first control signal in correlation with reading

the lead-in area of said track and said second control signal in correlation with reading the
_—
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. text. Athir

WD 97/ 10593 i : 14
PCT/ | B96/ 00909 accor AhREe: wesBeerRepleed 11 500 rane 21 The ron: cduction
appar atus conpri ses ’Tmﬂﬂumﬂ l ding a signal fromthe information
carrier 6, said nmeans ' sing means for information-nmedi um
speci fic channel decoding and demul ti pl exi ng of the channel signals as
described wobdzies93 1]. A first output of _reading neans 7 pCIBIeemos fir st
channel signal CS1 5 and is coupled t o $he i nput of a main information
decoder 8. Sajd mai.n inf orémaaio decoder decodes the first channel signal
CSl as deZ@M 2Hor} 758 of $1¢ t‘P@&ulti ng in the main informtion signal that
I s being R8ovided at tReproducrion apfaraniscasiokimed inf Claim 26psaidl hizicchannel kigaal
output is coupled tqQ the output term nal lla. ond .qut put. of .readi ng
ne 7 e S inferafion ek hemblstng & codebdid, Aaf SR Suf 4B raRaa T LY of
a cue i nf gigAAl afd dsts Estcaror YeteSiionCanbQorrettioni théresfhiradleribed il tiat stid meanms t he
second channel signal CS2 as described in [doc. 1], resulting in the cue
i nf or me i doF decading said third changel Signd COMPHERS at t he output of the cue
i nfor mat i Qin&RE RIFFEcovermgSsaitt EdlidivordSinGstBifférhation payiet em control ler 12. of a
known type. This systemcontroller is usually coupled to means 13 for
recei vi ng -imgsns for generatingssaid fiesteqntrgl signal dn prsponse tsaid cdeworhbeing:a figst
present i NQuj ' ?’éﬁfsec&ddc& ' §p,le§§(m ' | ng
%@F@g%g&%ﬁé}g@ I ng neans ?a.glro %es a tﬁéiﬂrud&&anne si gnal CS3
and is cowsgdond codeword i nput of a sub information decoder 10. Said sub
I nf or i decoder d . éTPH + S) %:éi! I bed in
[ doc. rrg(} 9rB'esuI ting i ﬁﬁ e Schgﬁla ort%a%it%ﬂﬂgl g’;‘ﬁg htg | sﬁigigﬁégﬁ%’r ovi ded at
t he out putcharacterised du khat sdid means fon dekodingahe thindichannel sigeal ibging adapted /toc oupl ed
to a syst I ' rel r | - he pl ed
to an 20 q.é'al?ﬁ %{&’&#@t?\%%'{lq%w %‘ﬁ%@ﬂ@ﬁf"ﬁ@%@@ @Fkﬁ%gc“ﬁﬁse@f&i cno\gﬁt I on,
reading meexts 7 are adapted to read the first

30. Reproduction apparatus as claimed in Claims 25 or 28, characterised in
15 that said means for decoding the third channel signal being adapted to
- comparing said codeword to codewords identifying sub information packs that comprise at
least part of a packet carrying coded text,
- reconstructing packets carrying coded text from data comprised in those sub information
packs that are recognised as comprising at least part of a packet carrying coded text,
20 - providing said packets carrying coded text to means adapted to decoding and displaying
text.
31. Reproduction apparatus as claimed in one of the Claims 24 to 30, the
optical information carrier being a carrier such as a CD or CDV-disc, characterized in that
said third channel signal is recorded in a sub information channel which is formed by at least
25 one of the subcode channels R-W as defined in [doc. 1).
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channel signal fromthe main information area of a track on the optica
-information carrier and to read.the.second and—t-h-e—ehanret—stgnats from
the lead-in area of said track preceding the main information area. 25
Figure 10 shows an enbodi ment of the sub information decoder 10 according
‘to the present invention. This enbodi nent conprises an input 100 for
recei vi ng tWweotAesvzl channel signal. This input is coupl ed PCBIB960009 104a of
switching neans 104 and to the input of nmeans 103 that recover the codeword
and conpare it to predetermn ned flrstL2$pemords Means 103 generate a
control signal that is provided to co ol input 104c of 30 sw tching
means 104. Said sw tching nmeans couple their input 104a to their output
104b or not, in dependence ofy the control signal supplied to control input
104c. The out put of sw tchi 3 means 104 is coupled to the input of error

correction neans 102, saifd neapsadiei ng adapted to detect and, where
possi bl e, correctjgqs in theXUb inforgation pack. The output of the
error correction nmeans 132 is goupl ed to] utput 101 and provides the sub
information WO 97/ 10592 15,gignal . Error
correction means 102 are knq@n fro oc. 2]. These conprise P-parity
At nea 102 do not

decoding and Qparity degeetey It is|noted}here t
conpri se means f gelaxing t hg €S2dj vijdual ;xnbo|s restoring the
synbol sequence,qg presqribedlin od. 2]. @K@:DED Figure 11
shows anot her enbodi nent ledtk& sub irf orma |on decder

4

1c
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FIG. 2

42 43 44
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according to the present invention. This enbodi mrent conprises an input 100
for receiving the third channel signal  Thi s iRpH—i-s—eotptet—to—Tput—105a
of swtching nmeans 105 and to the |nput of de-interleaving neans 106. Said
de-interl eaving neans conprise neans for del aying the individual synbols
and for restoring the synbol sequence, as prescribed in 10 [doc. 2]. The
out put of dwoiemiesp3 eavi ng neans 106 is coupled to i nput 1GEHIRK6HAPt chi ng
means 105. The switching means couple the signal frominput 105a to the

out put 105c in response to a first cozﬂgyl signal on control input 105d and
couple the signal frominput 105b to out put 105c in response to a
second control signal on the control input 105d. The output 105c of the

swi tching neans 105 is coupl ed 20 the input of error correction neans 102
15 descri bed herei nbefore. é output of the error correction neans 102 is

coupl ed to output 101 nal . The first
and second control sid 1prOV|ded by nearéZﬂ ich conprise
means for recovering t n a sub igpforretrop p k. The input of
means 107 may bdﬁpeﬂﬁ+ o the i ngu+—+86—6e+] t 0 anot he t|iyon1mh|ch
sub i nformation packs b&@-parity ddri ved. FiuPepaiy shows} anot her
enbodi nent of th& Sub Ji r@ﬁéo’d&n decoder 10 ag@gaéil ) to] the priesent
invention. This enbodijmenf conpri sq i or n&gt he third
channel signal. This ijnpuf is couplled to input 109b o t chi means 109
and to the input of inter i ans 108. Baid inte Ieaklng conpri ses
Cross- connectidhp +—q quence plus- .bu“anor del ayi ng
t he |nd|V|duaI|fynboI , Simlar to the inter] eaving ngans descr bed in
[doc. 23 for usd durirjg recording. The output of intefleaping néans 108 is
coupled to |anQ:H¥kb ' ' The smﬁrehi%g-ﬁEQQs coupl e
t he
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signal frominput 109a to the output 109c in response to a first control
.signal on control input 109d and cauple the sigahal—f+rem-mpat—t09b—tothe
out put 109c in response to a second 30 control signal on the control input
109d. The out put 109c of the switching neans 105 is coupled to the input of
‘de-interl eaving nmeans 106 descri bed herei nbefore. The output of

de-interl eayppgredmans 106.-is coupled to the input of erroPCDIESOMPE On neans
102 descri bed herei nbefore. The output of the error correction nmeans 102 is
coupled to output 101 and provides thS b information signal. WO
97/ 10593 /gy PCT/ | B96/ 00909
16 The first and second control signals may be provided by neans 107, which
conpri se nmeans for recovering %ge codeword in a sub information pack. The

I nput of neans 107 nay be couyfi™d to the input 100 or to another output

fromwhich sub informafion packs can be derived. WMD 97/ 10593
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1. Met hod of_

Céa__r_r_j_g_r__a first chan

second channel signa
channel si gnal
signal conprising at

si gnal

| ocation in said track,
receiving the main information signal,
sub information signal,

- encoding the

representing a sub information signal,
| east one programme item and said cue information 5

conprwoisMeshHr said at | east one programme item an |P@4W of its

the recording nmethod conprising the steps o

443

representing a cue information signal

recording in a track on an optical information

and a third

said nmain infornati on

cue information signal
n information signal,

and t he
resul ting

in said first channel signal, 10 - encoding the cue information signal,
resulting in said second channgtédsi gnal , - encoding the sub infornmation
signal by generating sup™ ' bl ata fromsaid sub
i nformation signal plusjdata f § error detection and cprrection thereof,
resulting in said third chanﬁé! signal, - witing the first channel signa
in a main infyggrmatiqn eg4gigﬁaﬁg_track on the infornption 15 carrier, -
writ'ing the s&ond chanpe FgRadl fnd The tnrra-ctranr 1 ndk;jdha | ead-in
area of sai dllmaclf g € | formati on are char ter8i1zed I n
that said suly i nformatijn rg geneyated in gubst ntlalﬁﬁ-
non-i nter | eaPdet #3r ma formin ' ; (jthagael
signal . 20 P, 3r of as cl\dned jpAf daijn 1, saMd step of
encodi ng the Stib inforqatl m=s+ghal furiher ifi e slgp 87
i nterl eavi ngDgai 47stb—HrHe{nefr O lzedin th B ) ?ﬁ
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post-interleaved after said interleaving step, so as to generate the said
Ul . . , . |
Met hod as claimed in Claiml or 2, characterized in that said step of
encodi ng the sub information signal conprises the steps of - generating
first codewords indicating sub information packs being substantially
non-interl eaW@8710893 ncl uding a first codeword in sub inforgprifeeRgsks that

are generated in substantially non- interleaved form 4.
Met hod as clained in one of the Clalngi% for further recording on
said optical information carrier a se sub i nformation” signal,

characterized in that the recording nethod conprises the steps of 5
encodi ng said second sub information signal by generating second sub
i nformation packs conprising data fromsaid second sub information signa
plus. data for error detection and correction thereof, and by interleaving
sai d second sub information packs, - inserting said interleaved second sub
information packs in said third changel signal. 5. Met hod as

claimed in Gaim4, characterized in{that the recording method 10
conprises the steps of - g rsi_and second codewords, the first

codewords indicating sub i gscks bei ng sub#tantlally
non-interl eaved, the secon N cati ng sub |nfqﬁqgtion packs
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bei ng substantially interleaved, - including a first codeword in sub

in : in_substantially 15 non-interl eaved
formand carried in that formin said third channel signal, and including a
second ¢ odeword in sub information packs that are generated in
substantially interleaved formand carried in that formin said third
channel si gndYQ %%310s93 Method as clainmed in one opcldi@shdoqd M 1
to 5, characterized in that said first nentioned sub information signa
conprises packets carrying coded text.gﬁ?a 7. Met hod as
claimed in Clains 3 or 5 characterize that said first nmentioned sub
information signal conprises packets§arrying coded text and in that said
step of generating codewords is adapted to generating codewords that
further mark those sub i mR-which.at | east part of a packet
carrying coded text is c¢nprisedg ¢ Mef hod as cl ainmed in one
of the Clains 1 to 7, th on 25 carfier being a carrier
such as a CD or CDV-disc t bat “Sald fhird channel signal
is recorded in a sub inf 'E% is jorped by at |east one of
t he subcode channels R-W pubjiciation 908. 9.

Optical information carr hannel ! sijgnal recorded in a

mai n i nformati on area of rmati on garri nd havi ng
second and third 30 chahne [tinal's recorddd in al 1 dad-in %rea of said

track preceding said nai said flirdt ch@el signal
representing a nmain info conprfi si ng lat IeasEE;ne pr ogr amme

item said second channeg ¢presenting a cde ijnforMari on signa
conprising for said at | e pjograme iftem ar indication of its
| ocation on said track, i rd channel signallre#resenting a sub

i nformation signal carryj i i packs |
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19 conprising data fromsaid sub information signal plus data for error
detection and correctjon thereaf _characterized in that said-sub —

i nformation packs are carried in substantially non-interleaved formin said
recorded third channel signal. 10. Optical information carrier
as clainmed in aim9, characterized in that a 5 first codeword is

i ncl uded i nw@dHosa3b i nf or mati on packs indicating that saipcwmesoesbior mati on
packs are carried in substantially non-interleaved formin said recorded
third channel signal. 11. tical information carrier as
clained in daim9 or 10, characterizéﬁfgn that second sub information
packs, conprising data froma second sub information signal plus data for
error detection and correction thereof, are included in substantially
interleaved 10 formin said recorded third channel signal. 12.

Opti.cal information carrier as clainmed in Claim1l, characterized in that a
first codeword is included in sub information packs that are carried in
substantially non-interleaved formin said recorded third channel signal
and ‘in that a second codeword is included iin sub information packs that are
carried in substantially interleaved formin said 15 recorded third
channel signal. 13. Optical information carrier as clainmed in
one of the Clainms 9 to 12, characterized in that said fir@»nenti oned sub

i nformation signal conprises packets carrying coded text.c:s
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14. Optical information carrier as clainmed in Cains 10 or 12,
-characterized 20 _ ipn that said firgst .
conpri ses packets carrying coded text and in that said codewords further
mar k those sub information packs in which at |east part of a packet
carrying coded text is conprised. 15. Optical information
carrier as woee7mess3i n one of the ains 9 to 14, the opti CAITABMEP®RL i on
carrier being a carrier such as a CD or CDV-disc, characterized in that 25
said third channel signal has been reggz d in a sub information channel
which is formed by at | east one of th code channels R-Was defined in
CEl /I EC publication 908. 16. Recor di ng apparatus for recording
in a track on an optical information carrier a first channel signal
representing a nmain information signal, a second channel signal
representing a cue information signal and a third channel signal
representlng a sub 30 |nfornat|o-1@|gnal said main information signal
conprising at |ea s c it on signha
conprising for saild at Ieast one progranne |ten1an in ationg of its

| ocation on said track, the recording agﬂp neans for
receiving the |nfornat|on ihghar"T €lc i and the
sub |nfornat|8 Q nation

signal, providing

_ i ing the cue
i nformation signal VI L. %E.ohannel signal

FIG. 10

101

\
102

> _—107

FIG. 11



- nmeans for encoding the sub information signal by generating sub
information packs conprising data from.saidesubmipor-ratieor—stghatl—ptus—
data for error detection and correction 5 thereof, providing said third
channel signal, - neans for witing the first channel signal in a main
information area of said track on the information carrier and for witing

t he second wbamesh3 si gnal and the third channel signal i nPETABW®0%H ar ea of
said track preceding the nain information area, characterized in that said
means for encoding the sub infornatiogbfggnal are adapted to 10 generate
said sub information packs in substant/a¥ly non-interleaved formand to
provide said third channel signal carrying sub information packs in that
form 17. Recordi ng apparatus as clainmed in Caim16, said
means for encoding the sub information signal further being provided with
means for interleaving said sub information packs, characterized in that
sai d encodi ng means further conprise nmeans for 15 post-interleaving said
interl eaved sub information packs, so as to generate the said sub

i nformation packs in substantgslly non-interl|l eaved form 18.

Recordi ng apparatus as clainmedrin Caim16 or 17, characterized in that the
means for encodi ng the sub infdogmati on signal conprises - negns for
generating first d 7 pack ei ng
substantially 20 {non-interl eave ng a*Trrst codeword
in sub infornatio# packs that arf generated in substantial L.
non-interleaved fdrm 19. & Recor di ng apparjat us clainmed in one
of the Clains 16 tlo 18, furlljer adapted to record on Jsai d beki cal
information carridgr a second Jsub information signal

, - nmeans for inclu
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25" c-r-lna.r acterized in @P@%(F@é%mmﬁréﬁpar 8Bus orrerE&LAGaEMEN-SrSHEET

Lencodi ng said second suf HHFSFAR iRsEcdigialpa gﬁnratl ng second sub

i nf ormati on packs conpr dat o eeeh!B 46 gagatbsRd [sub i nf or mef iDMAR €88
plus data for error detlé sawmgéa)dmg@"} td gagehar.e¢f and by interleaving
sai d second sub inf orp'égl&h‘rﬁp@cks pagedhbans phged imsérting said interl eaved

second packs in said third channel }30 signal. 20.
Recor di ngq%%ﬂé%ﬁéﬁﬁ .................. '
Tecordidng appar at us MeBBETIEFCE 0T CHitet 3] for fsrtheR Akosdieg of

codewords, the first codemords |nd|cat|ng sub information, packs belng
subst aftidptigal isformation cemipe @ seeqnd b dnfermatinnosignalischarastesized g thatithe

_ :‘|m; g{ mg%é Egﬁé’tﬁo‘?u%ﬁ?n%grrm?% Iy i nterleaved, - nmeans for includi ng a

In s npacks that are generated in substantially
non-3§ nt-eenkcediug daifl @econdosud ififormatior ugmﬂ@yageamﬁﬂgi s&od@\sub thformatiob packs

[nrrggﬂntlon E\ss‘létq hhat%a&{g‘cagaera din substa [ nter#ﬁ%%\ésgéfp&rjmpagks

in sai ks *:Ms gs
cl ai ne 0ﬁr% ﬂé)'?lhe 0 ﬁn }glfhi‘n%ﬂefgﬁgg $oc0 dasrugcltmérl zed’fj t’hat sal rreans for
recei vimgrbmdmndﬁubrMWm pqpkalm amé thickh pltamdelt signal.

S. Method as clalmed in Clann 4, characterized in that the recordmg method
10 compris:s the steps of
- generating first and second codewords, the first codewords indicating sub information packs
being substantially non-interleaved, the second codewords indicating sub information packs
being substantially interleaved,

- including a first codeword in sub information packs that are generated in substantially

15 non-interleaved form and carried in that form in said third chanriel signal, and including a
.seoond codeword in sub information packs that are generated in substantially interleaved
form and carried in that form in said third channel signal.

6. Method as claimed in one of the Claims 1 to 5, characterized in that said
first mertioned sub information signal comprises packets carrying coded text,
20 7. ' Method as claimed in Claims 3 or 5, characterized in that said first

mentioncd sub information signal comprises packets carrying coded text and in that said step
.~ Of generating codewords is adapted to generating codewords that further mark those sub
information packs in which at least part of a packet carrying coded text is comprised.
8. Method as claimed in one of the Claims 1 to 7, the optical information
25 carrier being a carrier such as a CD or CDV-disc, characterized in that said third chaonel
signal is recorded in a sub information channel which is formed by at least one of the
subcode channels R-W as defined in CEVIEC publication 908.
9. Optical information’ carrier having a first channel signal recorded in a
main inﬁ)nnation-area of a track on the information carrier and having second and third
30 channel signals recorded in a lead-in area of said track preceding said main information area,
said first channel signal representing a main information signal comprising at least one
programine itemn, said second channel signal representing a cue information signal comprising .
for said t legst one programme item an indication of its location on said track, said third
channel signal representing a sub information signal' carrying sub information packs




.recei ving a coded-text signal and in that said neans et ehélf}‘e'hw'r’ng‘*e‘(“éu%HEE:t
t.Li-nf or mat i on signal are 10 adapted to include data fromthe

siignal in the sub information packs. 22. Recor di hg appar at us
as clainmed Clainms 18 or 20, characteriiged in that - said neans for
receiving the sub information signal are adapted to receiving packets

cgr. r yimmpmdﬁsdlimﬁhgl said ?mwlmfamn;mflxgtgnshplgddﬂg for emér deléonigﬁ?hd@arrsmalh are
.adapted to_inc ta.from packets carrying coded text in the
sub i iPge ﬂ%t"‘l%BWc R‘g m%%‘ﬁ’ﬁ@&f@@@“@é%rﬁ?ﬁﬁy o‘g ah Ye-adapted to
ge”eraﬂ&—ﬁféilﬁWﬁJnhr&ﬁtsafdufeE&‘aéd R ﬁghg;lese%?dp i nformati on packs in which
at |least part of a packet carrying co I's conprised. 23.

Recor dilhg appar at usOgticat linformationncarier asf claitned Gh Claim 9,6chatactitized e tapai cal

bei h D V- dj
i B PN 5 Rsiudes st sy FlbmaRon TP adicaiog RebRFb Y rlernagon

I nfor £ gngjﬁannel S
R- Wa;ﬁgg?ﬁle%ﬁﬁﬁ&hms%%ﬁﬂ b%ﬁig#})eﬁy% foﬂnej%%hd%&rﬂédiﬁiﬂ Repr oducti on

apparatlis for reprofpticalgnionbatiomedrder ds claimedtin Llninof ostriOp pharacerized in

f t No i ded d
For °r ot SRl it Eiforsietion SRR, iabrif By elelit acseSonto ol IBRFBAHEE FBfRLs gna
recor dgids ditaFofBirBr EQioTPdndsbricasn ferdot! sheliidtded i sABAAGRIAIG hﬁ@ﬂ@dve&' gnal

representl nhg a cue information si gnal and a third channel si gnal
r egPesform ingraid xagprded thirdahansel s said second and third channel

e i b Q?X'a{‘?oﬁeSPQg%%dﬂﬁ%hﬁgﬁdfﬁ%M@e%ﬁﬁ%ﬁiﬁlﬁﬁ#ﬁ R
r ecov efirst gbd:word s inzhadedHh isot ifoguation packs that are carried in substantially .
non-interleaved form in said recorded third channel signal and in that a second codeword is
included in sub information packs that are carried in sﬁbstantially interleaved form in said
15 recorded third channel signal.

13, Optical information carrier as claimed in one of the Claims 9 to 12,
characterized in that said first mentioned sub information signal comprises packets carrying
coded te:ct. -

14. - Optical information carrier as claimed in Claims 10 or 12, characterized

20 in that scid first mentioned sub information signal comprises packets carrying coded text and
in that szid codewords further mark those sub information packs in which at least part of a
packet cerrying coded text is comprised.

15. Optical information carrier as claimed in one of the Claims 9 to 14, the
optical irformation carrier being a carrier such as a CD or CDV-dise, characterized in that

25 said thirc. channe] signal has been recorded in a sub information channel which is formed by
at least one of the subcode channels R-W as defined in CEI/IEC publication 908.

16. Recording apparatus for recording in a track on an optical information
carrier a firgt channel signal representing a main information signal, a second channel signal
representing a cue information signal and 2 third channel signal representing a sub

30 information signal, said main informarion signal comprising at least one programme item and

- said cue information gignal comprising for said at least one programme item an indication of
its Jocation on said track, the recording apparatus comprising
- means for reveiving the main information signal, the cue information signal and the sub
information signal,
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- ‘rfean_s for decoding the second channel signal to rB&ELAGEMmI SHEET
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information signal, - nmeans for decoding the third channel %gﬂélw
recover said sub information signal, said neans conpri si ng’ ¥ error

detection and correction, so as to compect errors that may be present in
said third channel signal, 22 characterized in that said neans for

Jecodi net . . L 40 ; m | _—
5. 0¢! Pibcal2P forTenkod g IS ainbinkiHasi el Btoiding SRA Hs: PaniT SR G2V 1D
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sub infornation pack, - neans for conpari'ng said codeword to fi
codéwotepseaty or g gaid third ichannehsignal, packs bei ng substantially

non-int. L0 - switehing. ns _hei.n dapted to enable the supply
o o o ThoR 5 wrile s, Bl sheheelgBRR S s 3eain EnrBrRRE ke of PRC sk 7 184 NG
sai d cdmformatomeartier BEd forf Wity ebeyskicchand! RinA0ancRe el tidindelssiiaid he
supply of said sub information signal to the output in response to
r ecognileddig xea af said swack @reesding thywwaisginformation atsedevor d.  26.
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10 generate said sub information packs in substantially nou-interleaved form and to provide said
third channel signal carrying sub information packs in that form.
17. Recording apparatus as claimed in Claim 16, said means for encoding the
sub information signal further being provided with means for interleaving said sub
information packs, characterized in that said encoding means further comprise means for
15 post-interleaving said interleaved sub information packs, so as to generate the said sub

information packs in substantially non-interleaved form.

./

18. Recording apparatus as claimed in Claim 16 or 17, characterized in that

the means for encoding the sub information signal comprises

- means for generating first codewords indicating sub information packs being substantially
20 non-interleaved,

- means for including a first codeword in sub information packs that are generated in
substantizlly non-interleaved form.

19. Recording apparatus as claimed in one of the Claims 16 to 18, further
adapted t> record on said optical information carrier a second sub information signal,

25 character.zed in that the recording apparatus comprises |
- means for encoding said second sub information signal by generating second sub
information packs comprising data from said second sub information signal plus data for
error detection and correction thereof and by interleaving said second sub information packs,
- means for inserting said interleaved second sub information packs in said third channel

30 signal.

20, Recording apparatus as claimed in Claim 19, characterized in that the
recording apparatus comprises

- means tor generating first and second codewords, the first codewords indicating sub
information packs being substantially non-interleaved, the second codewords md1cat1ng sub



; A
15" optical information carrier, the apparatus being REQLMEM&NT DHEET

Yreading neans for reading a first channel signal representi!%q{@i@
i nformati on signal recorded in a main information area of sai ¢ a

second channel signal representing a cgg information signal and a third
channel signal representing a sub information signal, said second and third

channeljnfdrfafibs pheksi Hash ﬁlﬁ&aﬁﬂ’ﬂﬁrﬂéﬁeﬁﬁda | ead-in area of said track 20
precedi ng said R‘Bi n information area, - fheans for decoding the first
channel - Begnsafor incleding g dirstseudewond in sub finformatiampasike) that are generated fnor

decodi n .Second. channel . signal .ta recover said cue inforpation signal,
- mans%&&g@ o’bqnﬁlé‘%?ﬁ Vﬁ]forr ’%%lfﬁ'f c‘é‘ﬁ’é‘ﬁél sepond, %V@Fd]?a§‘5&'§ﬂsmﬂ°§

i nf or i&ﬂtﬁh@f@keﬂ&?ﬁé@iﬂ*ﬁﬂﬁ&lﬁﬂ@ﬂﬁeﬂ%ﬂ%ﬁﬁ? for de-interleaving said
third channel signal, so as to obtain a 25 de-interleaved third channel

si gndl , - BwRes fnsdnwering saidnen-intenleswed panksrand iseid interleaved packscini seid thixdns f or
error d li- nd correction, so as to correct errors that may be present
in said I'rd ¢hannel signal, characterized in that said nmeans for decodi ng

conprisglsw tchi ng mieoerdh gpantsnisaraiinedin @ve of tieaCRihdIl6 ¢ 2bannel si gnal

to said error correction nmeans in response to the presence 30 of a first

cont r ol Bargetarizedia thet sgid eens fonresciying the sub dnformation signal geenadapteditgnal to

i 7 : . |
ronal | TSGR b ColPRREN] ohd if ARPRAY indals HCaROBRE AR MarolmBR G Y O
char¥rt ediptediva inchoide tatat frémrthé eodedetextrsignat imthersab fixformationr packsng said first
control

ignal in corfelation with readjn e |lead-| rea of said track
and ,sai a'asecond cont co@%gppaﬁ*uscgsr aéﬂn?ﬁ%l éﬂl‘“ﬂﬂ fﬁq 2@@&9&%33 mctjhat
- said means for receiving the sub information signal are adapted to receiving packets
. carrying coded text,

- said means for encoding a sub information signal are adapted to include data from said
15 packets carrying coded text in the sub information packs,
- said me:ans for generating codewords are adapted to generate codewords that further mark

those sub information packs in which at least part of a packet carrying coded text is
comprised.

23. : Recording apparatus as claimed in one of the Claims 16 to 22, the optical
20 information carrier being a carrier such as a CD or CDV-disc, characterized in that said
third channel signal is recorded in & sub information channel which is formed by at least one
of the subcode channels R-W as defined in CEI/IEC publication 908,
24. Reproduction apparatus for reproducing information from 2 track on an
optical irformation carrier, the apparatus being provided with

25 - reading means for reading a first channel signal representing a main information signal
* recorded in a main information area of said track, a second channel signal representing a-cue

information signal and a third chanpel signal representing a sub information signal, said
second and third channel signals having been recorded in a lead-in area of said track
preceding said main information area, |

30 - means “or decoding the first channel signal to recover said main information signal,
- means :or decoding the second channel signal to recover said cue information signal,
- means ror decoding the thn-d channel signal to recover said sub information signal, said

means ccmprising means for error detection and correction, so as to correct errors that may
be presert in said third channel signal,
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:23"mai n i nfoormation area of said track. 28. -*t.!' !
apparatus as clained in Caim?26, said third channeRgFéj’%fjrt]sg“:gE by ?%%T
i nformation packs conprising a codeword, data fromsaid s} W%lon
signal, and data for error detection azml correction thereof, terized
in that said neans 5 for decoding said third channel slgnal conprises -
means fcharacterivedcin thgt sxdd cheansiforaecoding thesthird ichdmmelrsignal are devoid of meamss f or
generatlng salq f1rst control signal in response to said codeword being a
_first & or generating said second control signal in response to

Sai d cogeword beI ng ms&mﬁnqﬁm&% clhined f: Claign 24, said third EleineIcd

apparatus as claimed in one of Clains 24 to 28, characterised i that
sai d rrmmyMg)mbcﬁnﬁmhatxgn phckstdompising ancodeword; rdata inemrsgldas!&pnmmn

L2809 OB hd S oot Bl P B e
G ai M5 £p deto s sﬁ@wgmhaeﬁgﬂamcgﬁ rildsat sai d neans for decoding the

third channel signal being adapted to - co arlng said codeword to
codewor dmeartefor réspvering said icadoyord fram 2 5ab R oncpAshr i se at | east part of

a packet t t ext
From dat ToRD 5 S aHRE 48 theevor i 255 &Wﬁﬂgé@‘ﬁ%@%sﬁ? BokhboialeE ' 00
conpri shéiflg st >santially potiintefleave@acket carrying coded text, 20 - providing

sai d packet s .ccarrying coded text to neans da te ecodj ng. an
di Slgpgyr SWitching me){ms gemg adapted to enable the supp y o szug m(}ormat{ongsxgnal to the

output ir. response to recognising said codeword as being a first codeword and being adapted

to disablz the supply of said sub information signal to the output in response to recognising
said codiword as not being a first codeword.

o

26. Reproduction apparatus for reproducmg information from a track on an
15 optical information carrier, the apparatus being prov1ded with
- reading means for reading a first channel signal representing a main information signal
recorded in a main information area of said track, a second channel signal representing a cue
informat on signal and a third channel signal representing a sub information signal, said
second and third channel signals having been recorded in a lead-in area of said track
20 preceding said main information ares, _
- means for decoding the first channel signal to recover szid main information signal,
- means for decoding the second channel signal to recover said cue information signal,
- means for decoding the third channel signal to recover said sub information signal, said
‘means comprising means for de-interleaving said third channel signal, so as to obtain a
25 de-interleaved third channel signal, said decoding means further comprising error correction
means for error detection and correction, 50 28 to correct errors that may be present in said
third channe! signal,
characterized in that said means for decoding comprise switching means being adapted to
provide ¢aid third channel signal to said error correction means in response to the presence
30 of a first control signal and to provide said de-interleaved third channel signal to said error
| correction means in response to the presence of a second control signal.
27. Reproduction apparatus as claimed in Claim 26, characterized in that it
further comprises means for generating said first control signal in correlation with reading
the lead-in area of said track and said second control signal in correlation with reading the



T:Ié‘i(ti 31. ¢ Repr oducti on apparatus as cl ai ned REPJHAQEME\NTSHEET

Clains 24 to 30, the optical information carrier being a carrier such as a

CD or CDV-disc, characterized in that said third channel si gnll iMAR'mded
in a sub information channel which is #8rned by at |east 25 one of the
subcode chalrlllrtJeI s R-Was def] nec]i‘ i'n CElI/IEC publication 908,

~ ain information area of said track.

' 28. Reproduction apparatus as claimed in Claim 26, said third channel sigﬁa.l

carrying sub information packs comprising a codeword, data from said sub information

signal, and data for error detection and correction thereof, characterized in that said means
5 for decoding said third channel signal comprises

- means for recovering said codeword in a sub information pack,

- means for generating said first control signal in response to said codeword being a first
codeword and for generating said second control signal in response to said codeword being a
second codeword, |

10 29. Reproduction apparatus as claimed in one of the Claims 24 to 28,

characterised in that said means for decoding the third channel signal being adapted to

reconstriict, from the data comprised in said sub information packs, packets carrying coded
text. : ' '

30. Reproduction apparatus as claimed in Claims 25 or 28, characterised in

- 15 that said means for decoding the third channel signal being adapted to
- comparing said codeword to codewords identifying sub information packs that comprise at
least part of a packet carrying coded text,
- reconsiructing packets carrying coded text from data comprised in those sub information
packs that are recognised as compfising at Jeast part of a packet carrying coded text,

- providing said packets carrying coded text to means adapted to decoding and displaying
text.

31.

20

Reproduction apparatus as claimed in one of the Claims 24 to 30, the
optical information carrier being a carrier such as a CD or CDV-disc, characterized in that
said thind channel signal is recorded in a sub information channel which is formed by at least

25 one of the subcode channels R-W as defined in CEI/IEC publication 908.
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{57) Abstract

Recording apparatus for reconding ,2
in a track on an optical information camier
(6) a first channel signal CS1 represent- 081

T L f

formation signal and a third channel sig-
nal CS3 representing a sub information 3
signal, said main information signal com- !
prising at least one programme item and
said cue information signal comprising for :

said at least one programme item an in- "’ﬁ—-—b —gz—b— e
dication of its location on said track, the -

recording apparatus comprising means (1)
for recciving the main information signal, 4

the cue information signal and the sub

information signal; means (2) for encod- 1
said first channel signal; means (3) foren-  1C

coding the cue information signal, provid- CcS3
ing said second channel signal; means (4)

for encoding the sub information signal,

providing said third channel signal carry-

ing sub information packs in substantially

non-interleaved form, by generating sub

information packs, comprising data from said sub information signal plus data famdeuecumandomecuonﬂlemf in substantially
non-interleaved form; means (5) for writing the first channel signal in a main information area of said track on the information carrier and
for writing the second channel signal and the third channel signal in a lead-in area of said track preceding the main information ares.




