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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 information signal, said main information signal comprising at least one programme item 

S 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 o~ 

- 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 sj.gnal, 

- 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 canier. 

Such an optical information carrier is described in [doc. I]: CEl/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. I] 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 
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the sequence of the symbols within a sub information pack in -a predescribed way and it 

comprises storage elements to delay the individual symbols in a predescribed way, such that 

the signal which is written to the jnformation carrier, the third channel signal, comprises the 

sub information packs in interleaved form. To reproduce the sub information signal from a 

S third channel signal that has been recorded in this way on an information canier, the 

reproduction apparatus incorporates a decoder that comprises storage elements to balance the 

delay of the individual symbols being read and cross-connections to restore the original 

sequence of the symbols, thus repealing the interleaving of the recorded sub information 

packs. 

10 

An object of the present invention is to provide a l'.Dethod 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 genmated 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. 

Jf 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 characterii.ed 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 
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sub information packs in substantially non-interleaved form. This embodiment is particularly 

useful for upgrading those implementations of the prior an recording method in which the 

comprised steps cannot be changed but new steps can be added. The disadvantage of an extra 

step in the recording method is outbalanced by the advantage of the upgrading: to enable a 

S simplified way of decoding. 

An embodiment of the invention may further be 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, 

1 O - including a first codeword in sub information pacJcs that are generated in substantially 

non-interleaved form. This codeword may assist a reproduction apparatus in recognising sub 

information packs that can be decoded using a simplified decoder. 

A further embodiment of the invention is adapted to record a first sub 

information signal in non-interleaved form as described hereinbefo~, plus a second sub 

15 information signal, and is characterized in that the recording method comprises the steps of 

- encoding said second sub info~on 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 an. 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 infonnation 

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 second 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 substantialJy interleaved 
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form and carried in that form in said 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 

5 codeword can be decoded by a decoder according to the prior art. It is noted here that a 

codeword may carry more infonnation than the mere indication of whether or not packs are 

interleaved; it may, for instance, also indicate the type of information carried in the pack. 

Therefore, a multitude of first codewords and a multitude of second codewords may be used. 

In each sub information pack, one and only one codeword is included; one from a multitude 

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 infonnation categories ~y 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 tlie 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, funher charactcmzed 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 
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main information area of a track on the information carrier and having second and third 

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 ~gnal comprising 

s 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 

comprising data from said sub information signal plus data for error detection and correction 

thereof is characterized according to the present invention in that said sub information packs 

are carried in substantially non-interleaved form in said recorded third channel signal. When 

10 said third channel signal has been recorded on an optical information carrier as prescribed in 

[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 aJlow the 

15 use of a simplified decoder in a reproduction apparatus which reproduces the sub information 

packs from the Jead-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 correcdon thereof, are 

included in substantially interleaved form in said recorded third channcJ signal. Thus, this 

information carrier carries sub information pack~ 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. 
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A recording apparatus for recording in a ttack 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 

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

S said cue information signal comprising for said at least one programme item an indication of 

its location on said track, the recording appamtus comprising . 

- mea,1s for receiving the main info~mation signal, the cue information signal and the sub 

information signal, 

- means for encoding the main information signal, providing said first channel signal, 

10 - means for encoding the cue information signal, providing said second channel signal, 

- means for 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, providing said third channel signal, 

- means for writing the first channel signal in a main information area of said track on the 

15 information canier 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, charact.erir.ed in that said means for encoding the sub information 

signal are adapted to generate said sub information packs in substantially non-interleaved 

form and to provide said third channel signal carrying sub information packs in that fonn. 

20 When che 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 

2S 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-interleaved 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 

~rding 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 



W097110593 
7 

PCT/IB96/00909 

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 

signal. Thus, this recording apparatus records sub information packs that are suitable for 

simplified decoding plus sub information packs that are suitable for decoding by a decoder 

S 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. The recording 

appan.tus need not comprise means for receiving the second iub information signal if that 

second signal is substantially the same as the first sub information signal. Thus, the same 

information may be recorded for different types of decoders, i.e. for simplified decoding as 

10 well as for decoding according to the prior art. 

A reproduction apparatus for reproducing information from a trae:k on an 

optical infonnation 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 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, is characterized according to the present invention in 

that said mt"Jms 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 
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said codeword as not being a first codeword. Thus, the decoder recognises which sub 

information paclcs can be decodr.d successfu11y and which cannot. If the decoder would not 

examine the codeword, it would have to rely solely on the error detection to identify packs 

that it cannot decode, at the risk of erronous1y accepting an interleaved pack that, by chance, 

5 produces no errors or only a few. 

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 channeJ signal representing a cue 

10 information signal and a third channel signal representing a sub information signal, said 

second and third channel signals having been recorded in a le.ad-in area of said track 

preceding said main information area, 

- means for decoding the first channel signaJ to recover said main infonnation signal, 

- 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 si1nal, 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-interleaved 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 an 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 interJeaver. 
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Both embodiments supply the same signal at the output of the error detector, ex_cept that the 
latter embodiment exhibits a constant extra delay when non-interleaved packs are being 

decoded. 

A further embodiment of a reproduction apparatus according to the 

5 present invention is 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 main information area of said track. Thus, the 

decoder will apply de-interleaving when it reads the main information area and it will not 
apply de-interleaving when it reads 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 d~er 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 characteri7.ed 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 
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started. A reproduction apparatus may store the coded-text packets, read from the lead-in 

area, in e.g. a RAM-type of memory incorporated in the apparatus, so that it can reproduce 

the information from the paclcets also during playback of the main information signal. 

A further refinement of the latter embodiment may be characterized in 

S 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, 

10 - providing said packets carryina coded text to means adapted to decodin1 and disp1aying 

text. Thus, the decoder can identify from the codeword the type of information carried in the 

sub information 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 

lS arrangement for conveying packets carrying coded text via a sub channe~ 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 1 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 !\on-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 S shows the cross-connections for changing the symbol sequence 

and the means for delaying the individual symbols, as described in [doc. 2]. 

Figure 6 shows the means for post-interleaving. 
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Figures 7 and 8 show embodiments of the encoder for encoding the sub 
information signal accordirig to the present invention, adapted for generating both interleaved 

and non-interleaved sub information packs. 

Figure 9 shows, in a simplified form, the means for reproducing a signal 

S recorded on a Compact Disc as described in [doc. 1). 

Figure 10 shows an embodiments of the decoder for recovering the sub 
information signal according to the present invention, adapted to recovering sub information 

packs recorded in non-interleaved form. 

Figures 11 and 12 show embodiments of the decoder for recovering the 

10 sub information signal according to the present invention, adapted to recovering both sub 
information packs recorded in non-interleaved form and sub infonnation packs recorded in 
interleaved form. 

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. l], resulting 
20 in a first channel signal CSl 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 S 

is recorded on an optical information carrier 6. The recording apparatus further comprises an 
25 input terminal lb 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. l), 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 S described hereinbefore. The recording apparatus further comprises an input 
30 terminal le 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 CSJ that is being provided at the 

output 41 of the sub information encoder. Said output is coupled to another input of the 
writing means S described hereinbefore. 
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In the embodiments of the present invention, writing means S are adapted to write the first 

channel signal in the main information area of a track on the optical information carrier and 

to write the second and third channel signals in the lead-in area of said track preceding the 

main information area. 

S Figure 2 shows an embodiment of the sub information encoder 4 

according to the present invention. This embodiment comprises an input 40 for receiving a 
sub i~fonnation signal, coupled to ~e input of means 42 which generate and add data for 

error detection and correction thereof; The output of said means 42 is coupled to output 41 

and supplies the resulting third channel signal. 

10 Means 42 are known from [doc. 2] and depicted in more detail in figure 3. These means 

comprise a Q-parity encoder that 1Bkes the symbols HO and HI as input and provides the 

symbols HO, Hl, QO and QI as output. The symbols QO and QI contain Q-parity data. 

Means 42 further comprise a P-parity encoder that takes the symbols HO, Hl, QO, QI and 
DO to D15 as input and provides the symbols HO, Hl, QO, Ql, DO to 015 and PO to P3 as 

15 output. The symbols PO to P3 contain P-parity data. The symbols HO, Hl, QO, Ql, DO to 

D 15 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 S. 

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 1', in which said period 1' 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 

~eans 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 T, 

said period ,,. being described hereinbefore, so as to balance the delay applied to the symbol 
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in the interleaving means, and more specifically so as to delay each individual symbol in the 

combination of interleaving means plus post-interleaving means by a period equal to eight or 

a multiple of eight times the period ., • 

Figure 7 shows another embodiment of the sub information encoder 4 

S according to the present invention. This embodiment comprises an input 40 for receiving a 

first sub information signal, coupled to input 46& of switching means 46. The embodiment 

further comprises an input 45 for receiving a second sub information signal, coupled to input 

46b of switching means 46. The switching means couple the signal from input 46a or the 

signal from input 46b or none to the output 46c, in dependence of the control signal supplied 

10 to control input 46d. lt is advantageous to put the switching means in their neutral position, 

coupling none of the inputs to the output, for a transient period when changing fron:t one · 

input to another~ so as to take· into account the delay in interleaving means. The output 46c 

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 supplim 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 signal from input 48b to the output 48c, in dependence of the control 

signal supplied to control input 48d. The output 48c 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 recordm in interleaved form 

25 as well as in non-interleaved form. Consequently, the recording appaiatus 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 an, for 

reproducing signals that have been recorded in a track on an optical information carrier in 
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accordance with [doc. l] and [doc. 2). The reproduction apparatus comprises means 7 for 

reading a signal from the information carrier 6, said means futher comprising means for 

information-medium specific channel decoding and demultiplexing of the channel signals as 

described in [doc. l]. A first output of reading means 7 provides a first channel signal CSl 

5 and is coupled to the input of a main information decoder 8. Said main information decoder 

decodes the first channel signal CSl as described in [doc. 1), resulting in the main 

information signal that is being provided at the output of the main information decoder. This 

output is coupled to the output terminal l la. A second output of reading means 7 provides a 

second channel signal CS2 and is coupled to the input of a cue information decoder 9. Said 

10 cue information decoder decodes the second channel signal CS2 as described in [doc. 1], 

resulting in the cue information signal that is being providal 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. 21, 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 1 lb. 

2S 

In the embodiments of the present inventiont 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 Jead-in area of said track preceding 

the main information area. 

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 sipal supplied to control input 104c. The output of 

switching means 104 is coupled to the input of error correction means 102, said means 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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signal. Error correction means 102 are known from [doc. 2). These means comprise P-parity 
decoding and Q-parity decoding. 

It is noted here that means 102 do not comprise means for delaying the individual symbols 
and for restoring the symbol sequence, as prescribed in [doc. 2]. 

Figure 11 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 lOSa of switching means 105 and to 
the input of de-interleaving means 106. Said de-interleaving means comprise means for 
delaying the individual symbols and for restoring the symbol sequence, as prescribed in 

10 [doc. 2]. The output of de-interleaving means 106 is coupled to input lOSb of switching 
means 105. The switching means couple the signa1 from input IOSa to the output 105c in 
response to· a first control signa1 on control input 105d and couple the signal from input lOSb 
to the output JOSc in response to a second control signal on the control input 105d. The 
output lOSc of the switching means 105 is coupled to the input of ~rror 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 comprise means 
for recovering the codeword in a sub information pack. The input of means.107 may be 

coupled to the input I 00 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 jnput 109a of switching means 109. The switching means couple the 
signal from input 109a to the output 109c in response to a first control signal on control 
input 109d and couple the signal from input l09b to the output 109c in response to a second 

30 control signal on the control input 109d. The output 109c 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. 
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The first and second control signals may be provided by means 107, which comprise 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 

derived. 

. .. _ .. ____ .... ____ ...... --··-- .- ........ 
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CLAIMS: 

1. Method of 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 information signal, said 

main infonnation signal comprisins at least one programme item and said cue information 

5 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, 

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

- encoding ihe 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 channeJ 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, 

charac~zed in that said sub information packs are generated in substantially non-interleaved 

form and included in that form in said third channel signal. 

20 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. 

25 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 substantiaUy 

non-interleaved, 

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

l 111\11\ "'''' '"" \\1\1 \\ \Ill ·•CL MS* 
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non-interleaved form. 

4. Method as claimed in one of the Claims 1 to 3, for further recording on 

said optical information carrier a second sub information signal, characterized in that the 

recording method comprises the steps of 

S - encoding said second sub information signal by generating second sub information packs 

comprising data from said second sub infonnation signal plus data for error detection and 

~on thereof, and by interlea~g said second sub information packs, - inserting said 

interleaved second sub information packs in said third channel signal. 

S. Method as claimed in Claim 4, characterized in that the recording method 

10 comprises 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 perated in substantially 

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 S, 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 l 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 

., lllllll 11111\ lllll lllll 111111 
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comprising data from said sub information signal plus data for error detection and correction 

thereof, characterized in that said sub information packs are carried in substantially 

non-interleaved form in said recorded third channel signal. 

10. · Optical information carrier as claimed in Claim 9, characterized in that a 

S first codeword is included in said· sub information packs indicating that said sub information 

packs are carried in substantially non-interleaved form in said recorded third channel signal. 

11. Optical information carrier as claimed in Claim 9 or 10, characterized in 

that second sub information packs, comprising data from a second sub information signal 

plus data for error detection and correction thereof, are included in substantially interleaved 

10 form in said recorded third channel signal. 

12. Optical information carrier as claimed in Claim 11, characterizeq in that a 

first codeword is included in sub information pack& 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, characteri7.ed in that . 

25 said third channel signal has been recorded in a sub information channel which is fonned by 

at least one of the subcode channels R-W as defined in [doc. l]. 

16. Recording apparatus for iecording 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, 

111111111111111111111111 II 1111 
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- means for encoding the main information signal, providing said first-channel signal, 

- means for encoding the cue information signal, providing said second channel signal, 

- means for encoding the sub information signal by generating sub information packs 

comprising data from said sub information signal plus data for error detection and correction 

5 thereoft providing said third channd signal, 

- means for writing the first channel signal in a main information area of said track on the 

infonnation carrier and for writing the second channel signal and the third channel signal in a 

lead-in ma. of said track preceding the main information area, 

characterized in that said means for encoding the sub information signal are adapted to 

10 generate said sub information packs in substantially non-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 

substantially non-interleaved form. . 
19. Recording apparatus as claimed in one of the Claims 16 to 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 

infonnation 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 fint and second codewords, the first codewords indicating sub 

information packs being substantially non-interleaved, the second codewords indicating sub 

1111111111111111111 1111111 1111 
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information packs being substantialJy interJeaved, 

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

substantially non-interleaved form, and for including a second codeword in sub information 

packs that are generated in substantially interleaved form, 

5 - means for inserting said non-interleaved packs and said interleaved packs in said third 

channel signal. 

21. Recording apparatus as claimed in one of the Claims 16 to 20, 

characterized in that said means for receiving the sub information signal are adapted to 

receiving a coded-text signal and in that said means for encoding a sub information signal are 

10 adapted to include data from the coded-text signal in the sub information packs. 

22. Recording apparatus as claimed 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 i.nclude 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 

optica1 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 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 

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 infonnation signal, said 

means comprising means for error detection and correction, so as to correct errors that may 

be present in said third channel signal, 

\ \11\11\ l\ll\\ lllU \\1\1 \\ lll\ 
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characterized in that said means for decoding the third channel signal are devoid of means 

for de-interleaving. 

25. Reproduction apparatus as claimed in Claim 24, said third channel signaJ 

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

5 signal, and data for error detection and correction thereof, characterized in that said means 

for decoding said third channel signal comprises 

- means for recovering said codeword from a sub infonnation pack, 

- means for comparing said codeword to first codewords ·indicating sub information packs 

being substantially non-interleaved, 

10 - 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 

said codeword as not being a first codeword. 
' 

26. Reproduction 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 information signal 

recorded in a main information area of said track, a second channel signal repn:senting a cue 

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

second and third channel signals having been recorde.d 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 infomation 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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main information area of said track. 

28. Reproduction apparatus as claimed in Claim 26, said third channel signal 

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 

S for decoding said third channel signal comprises 

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

- means for generatin& 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 

reconstruct, 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 

lS 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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