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Recording/reproducing apparatus for storing a digital information signal 1n a storage
medium, a method and a record carrier.

The invention relates to an apparatus for steriné in a first recording step, a first
digital information signal in a first storage region of a storage medium, the apparatus
comprising
- input means for receiving the first digital information signal,

- first encoding means for encoding the first digital information signal so as to obtain a serial
datastream of information packets, the serial datastream comprising first packets comprising
portions of information of the first digital information signal, the first encoding means further
being adapted to generate packets comprising program information, indicating that the first
packets and other packets may belong together, said program information comprising packets
also being included in the serial datastream,

- second encoding means for channel encoding the serial datastream of information packets
s0 as to obtain a first channel signal,

- storing means for storing the first channel signal into the first storage region of the storage
medium,

the apparatus further being adapted to reproduce in a first reproducing step, said first digital
information signal from said first storage region, the apparatus further comprising

- retrieval means for retrieving the first channel signal from the first storage region,

- channel decoding means for channel decoding the first channel signal so as to obtain a
replica of the serial datastream of information packets.

The invention also relates to a method for carrying out a recording and a
subsequent edit step, and to a record carrier obtained with the apparatus or the method. More
specifically, the invention relates to an apparatus of the helical scan type, for recording in a
recording step, a digital video signal and a corresponding digital audio signal in first track
portions on a record carrier, the apparatus comprising
- input means for receiving the digital video signal and the digital audio signal,

- first encoding means for encoding the digital video signal and the digital audio signal so as
to obtain 2 serial datastream of information packets, the serial datastream comprising first
packets comprising portions of information of the digital video signal and second packets
comprising portions of information of the digital audio signal, the first encoding means
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further being adapted to generate packets comprising program information, indicating that the
first packets and the second packets belong together, said program information comprising
packets also being included in the serial datastream,

- second encoding ineans for channel encoding the serial datastream of information packets
5o as to obtain a first channel signal,

- writing means comprising at least one write head, for writing the first channel signal into
the first track portions of the tracks,

the apparatus further being adapted to reproduce in a reproducing step, said digital video
signal and said corresponding digital audio signal from said first track portions, the apparatus
further comprising

- reading means comprising at least one read head, for reading the first channel signal from
the first track portions of the tracks,

- channel decoding means for channel decoding the first channel signal so as to obtain a

replica of the serial datastream of information packets,

- first decoding means for decoding the first packets so as to obtain a replica of the digital
video signal and for decoding the second packets so as to obtain a replica of the digital audio
signal, using said program information comprising packets, '

- output means for supplying the replicas of the digital video signal and the digital audio
signal.

An apparatus for recording and/or reproducing a digital video signal is known
from EP-A 492,704, document D1 in the list of related documents that can be found at the
end of this description. The digital video signal is data compressed and subsequently channel
encoded so as to obtain a signal that is suitable for recording in the first track portions in the
tracks. The data compression technique carried out on the digital video signal may result in
the digital video signal to be encoded into an MPEG encoded digital information signal.

The MPEG encoded information signal comprises transport packets that may
occur irregularly in the serial datastream of the MPEG transport stream received. The

. ISO/IEC 13.818 international standard, part 1 *Systems’, dated 13 November 1994,

document D2 in the list of related documents, comprises a description of a transport system
for transmitting an MPEG information signal, which may include a data compressed digital
video signal and a corresponding data compressed digital audio signal, for broadcasting
purposes or for transmission via a cable network. The MPEG information signal is in the
form of transport packets comprises 188 bytes of information each.
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Packets in the MPEG serial data stream comprise, apart from ’system
information’, one kind of information, that is: either a portion of a video signal, or a portion
of an audio signal or a portion of a data signal. A plurality of video signals and/or a plurality
of audio signals and/or a plurality of data signals may be transmitted via the transport
packets in the MPEG serial 'data stream. A packet also comprises information of only one of
the video signals, or one of the audio signals or one of the data signals transmitted via the
MPEG serial data stream. Further packets are present in the serial datastream which
comprise information about which of packets belong to one and the same video or audio
signal, and information indicating which of the video and audio signals belong together and
form a so-called ’program’.

A transmission of such MPEG information signal in the form of a recording on
and a reproduction from a record carrier, require special measures to be taken in order to
realize such kind of transmission.

Earlier filed applications US ser. no. (08/225,193, having a filing date of 08-04-
94 (PHN 14.818), document (D3) in the list of related documents, and US ser. no.
08/253,535, having a filing date of 03-06-94 (PHA 21.886), document (D4) in the list of
related documents, describe various of such measures to realize a recording and reproduction
of an MPEG information signal.

It can generally be said that the recording of a complete MPEG information
signal is not well possible, because of the too high datarate of the MPEG information signal.

One of the video signals and its correspending audio signal(s) included in the
MPEG serial datastream are now selected for recording. As a consequence, generally,
transport packets will be selected on an irregular basis as a function of time. In order to
preserve the timing relation between the subsequent packets selected, after having recorded
and reproduced the packets, the earlier filed documents describe the measure to insert timing
information (or a ’time stamp’) in each of the packets recorded. Upon reproduction, the
timing relation between the snﬁsequent packets can be regained using the time stamps. The
packets thus obtained are recorded in the first track portions after having been subjected to a
channel encoding step.

The invention aims at providing an apparatus which is capable of carrying out
an edit mode so that an additional information signal, such as an additional audio signal, can
be added to the digital information signal recorded in the first storage region of the storage
medium, that is in the situation of a longitudinal record carrier: eg. the first track portions of
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the tracks. S S .
~ The apparatus as defined in the Opening..-paraig'r_aph is characterized in that (a)

" during said recording step, the first encoding means is adapted-to-generate such program

information comprising packets, that the program information comprised in such packets

indicates that 'thé"'ﬁfﬁt‘ packets and- at least second packets.?bglopg-'-together, that |
~ (b) the apparatus is further adaptéd to record in a subsequent edit mode a second digital

information signal in a second: -stbi‘agé_ region of the storage medium, the input means further
being adapted to receive the second digital information signal, the first encoding means

~ further being adapted to ericode said second digital information signal so as to obtain a
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second serial datastream comprising the second packets, the second packets comprising

~ portions of information of the second digital information signal, the second encoding means
“being further adapted-to channel encode the second ‘serial datastream S0 as to obtain a second
channel signal, the writing means further being adapted to. write the second channel signal

into the second storage reglon of the storage medium, andithat - . .
(c) in said reproduction step the apparatus is furthier adapted:to reproduce said first digital -
information signal anid/or said ‘Second digital information signal from said first storage region

" and said second storage region respectively, using said read ‘means.

More specifically, the apparatus of the helical scan type is characterized in that

(a) during said recording step, the first encoding mémis is adapted to generate such program
information comprising packets, that the program"information comprised in such packets
indicates that the first packets and the second packets and at least third packets belong
together, that . - - SR

(b) the apparatus'is further adapted to record in'a subsequent edit mode a second digital
audio signal in second track portions of the tracks, the input means further being adapted to
receive the second digital audio signal, the first encoding means further being adapted to
encode said second digital audio signal so s 10 obtain a second serial datastream of third

packets, the third packets cbmpti'sing”portions of information of the second digital audio

signal, the second encoding means being further adapted to channel encode the second serial
datastream so as to obtain a second channel signal, the writing means further being adapted
to write the second channel signal into the second track portions of the tracks, and that

(c) in said reproduction step the apparatus is further adapted to reproduce said digital video
signal and said first digital audio signal from said first track portions, and to reproduce said
digiﬁl video signal and said second 'digital audio signai from said first and second track
portions respectively, u's'ihg said read means., R
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The invention is based on the following recognition. In a normal recording
mode, where a video signal and a corresponding audio signal are recorded on a record
carrier, the encoding of the audio signal and the video signal is such that first packets are
generated comprising portions of information of the video signal and second packets are
generated comprising portions of information of the corresponding audio signal. Further,
packets are generated comprising the already introduced program information. This program
information indicates that the serial datastream comprises first packets corresponding to one
video signal and second packets corresponding to one audio signal, and that the video signal
comprised in the first packets and the audio signal comprised in the second packets belong
together. Those program information comprising packets are also included in the serial
datastream and subsequently recorded in the first track portions of the tracks.

Reproduction of the video signal and the corresponding audio signal using the
program information is now possible.

Second track portions are available in the tracks 50 as to enable a later editing
step. In this editing step at least one additional audio signal can be supplied to the apparatus
and encoded in the encoder so that (third) packets are generated comprising portions of
information of the at least second audio signal. After channel encoding, these third packets
are recorded in the second track portions, whilst leaving the information in the first track
portions unaltered.

Reproduction of the information from both the first and second track portions
results in a serial datastream in which all the first, the second, the at least third packets, and
the program information comprising packets are included. The decoder receives this serial
datastream and recognizes from the program information comprised in the program
information comprising packets that first and second packets are included in the serial
datastream that comprise a video signal and an audio signal respectively, and that this video
and audio signal belong to each other (form one program). The decoder will thus not
recognize the third packets. Consequently, it is not possible to decode the third packets, and
thus not possible to display the video signal on a TV screen together with a reproduction of
the additional audio signal.

In accordance with the invention, in the initial recording step, in which the
video signal and the original audio signal are recorded in the first track portions, such
program information comprising packets are generated that the program information
comprised in such packets indicates that the first packets and the second packets and at least

third packets belong together. The program information comprising packets thus generated
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are recorded in the first track portions together ‘with the first and the second packets. U_poo
reproduction, the information recorded in the first track portions is read out. The second
track portions may comprise no information at all. ‘The program information comprising

 packets are retrieved from the serial data stream and the decoder now recognizes that the

information comprised in first, second and third packets belopg together. The decoder
decodes the first and second packets comprised in the serial datastream. No third packets are
present in the serial data stream. ‘The decoder is however capable of decoding the first and
second packets and supply the digital video s:gnal and the original digital audio signal to

' outpuls of the apparatus.

In the edit mode of operation, the addmonal audio slgnal is recorded in the
form of the third packets in the second track portions of thc tracks. If a subsequent
reproduction is carried out, the serial datistream of information:read from the tracks now
comprise first, second and third packets. From the program information comprised in the
program mformanon compnsmg packets that are retrieved from the serial data stream, the
decoder agam recogmzes ‘that the information compnsed in ﬁrst ‘second and third packets
belong together. The deco_der may now bempable.of d_eeodmg_all three kinds of packets so
as to regenerate the digital video signal and the original and the additional digital audio
signais. Upon receipt of a selection signal, one of the two digital audio signals can be
selected and supplied to the output together with the digital video signal.

In another embodiment, in response to a selection sngnal supphed to the
decoder; the decoder decodes the first packets and one of the second or third packets, so that
the digital video signal and one of the original and additional digital audio signals are
supplied to outputs of the apparatus. In this situation, the apparatus is thus capable of
reproducing the digital video signal together with the original audio signal, and to reproduce
the digital video signal together with the addmonal dlgrtal audio signal, recorded later in the
edit mode of operation. ' ' . :

As almdy explained above, the apparatus- may refrain from recordmg any
information in the second track portions during the original recording step. In the later edit

~ step, the second track portions will then be filled with the third packe_ts. Alternatively, the

encoder in the apparatus can generate third packets durihg the oﬁginal recording step, in
spite of the fact that no additional digital audio signal is supplied to the apparatus. This
means that the third packets now recorded in the second track pomons compnse no audio

'mformanon, or otherwme said: compnse audio

information corresponding to an audio signal having a zero. amphtudc



10

15

20

25

30

WO 97/02562 " 7 L PCT/IB96/00641

In an alternative embodiment of the invention, the apparatus ot the helical scan
type, for recording in a recording step, a digital video signal and a corresponding digital
audio signal in first track portions on a record carrier, the digital video signal and the digital
audio signal being included in a serial datastream of information packets, the serial
datastream comprising first packets comprising portions of information of the digital video
signal and second packets comprising portions of infonnation'of the digital audio signal, and
comprising program information comprising packets, the program information comprised in
said program comprising packets indicating that the first packets and the second packets
belong together, the apparatus comprising
- input means for receiving the serial datastream of information packets,

- channel encoding means for channel encoding the serial datastream of information packets
so as to obtain a first channel signal,

- writing means comprising at least one write head, for'writing the first channel signal into
the first track portions of the tracks,

the apparatus further being adapted to reproduce in a reproducing step, said digital video
signal and said corresponding digital audio signal from said first track portions, the apparatus
further comprising _
- reading means comprising at least one read head, for reading the first channel signal from
the first track portions of the tracks,

- channel decoding means for channel decoding the first channel signal so as to obtain a
replica of the serial datastream of information packets,

- first decoding means for decoding the first packets so as to obtain a replica of the digital
video signal and for decoding the second packets so as to obtain a replica of the digital audio
signal, using said program information comprising packets,

- output means for supplying the replicas of the digital video signal and the digital audio
signal,

is characterized in that the apparatus is provided with conversion means for converting the
program information comprised packets into converted packets, that

(a) during said recording step, the conversion means are adapted to convert the program
information comprising packets to such converted packets, that the program information
comprised in such converted packets indicates that the first packets and the second packets
and at least third packets belong together, that

(b) the apparatus is further adapted to record in a subsequent edit mode a second digital
audio signal in second track portions of the tracks, the input means further being adapted to
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receive the second digital audio signal, encoding means being present for encoding said
second digital audio signal so as to obtain a second serial datastream-of third packets, the
third packets comprising portions of information of the second digital audio signal, the
channel encoding means being further adapted to channel encode the second serial datastream
$0 as to obtain a second channel signal; the writing meanstfu;tﬁer being adapted to write the

~ second channel signal into the second track portions of the tracks, and that
' (¢) in said reproduction step the apparatus is further adapted to reproduce said digital video

signal and said first digital audio signal from said first track portions, and to reproduce said
digital video signal and said second digital audio sngnal from said first and second txack
portxons respectively, using said read means. ' Lo 3

© The recording apparatus can receive, durmg the ongmal recording step, a
broadcast signal which mcludes the d:gltal video signal and the original digital audio signal

“which are alrcady MPEG encoded That is: it receives the senal datastream of the first and

second packets, which serial datastream also mcludec program. mformauon compnsed

packets ‘The program information compnsed in thls program mformauon compnsed packets

indicates that the serial datastream comprises first packets -corresponding to the one video
signal and second packets corresponding to the one audio signal, and that the video signal
comprised in the first packfets'-and the audio signal comprised in the second packets belong
together. Prior to channel encoding the serial datastream, these program information |
comprised packets are converted into converted packets. The programfinforniaﬁon comprised
in this converted program information comprised packets indicates that the serial datastream
compnses first packets corresponding to the one video slgnal second packets corresponding

" to the one audio signal and third packets corresponding to an additional audio signal, and that

the video signal comprised in the first packets, the audio signal comprised in the second
packets and the additional audio signal comprised in the third packets belong together. The
converted packets are inserted in the serial datastream instead of the original program
information comprised packets and the converted serial datastream is subsequently channel
encoded and recorded in the first track portions of the tracks. '

The invention thus far descnbed, went out from an apparatus of the helical scan
type, for recording the information in siant tracks on the record carrier. It should however be
noted that the invention is equally weil applicable in apparatuses for recording the
information in tracks that run in the length direction on the longitudinal record carrier, In
such a situation, one or more first tracks are available for recording the first digital
information signal (the digital video signal), and one or more second tracks are available for
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recording the second information signal (the additional audio signal). Moreover, the
invention is also applicable for storing the information in a storage medium, such as a hard
disk, or another type of random access memory.

In another embodiment of the invention, the apparatus for storing in a first
recording step, a first digital information signal in a first storage region of a storage medium,
the apparatus comprising
- input means for receiving the first digital information signal,

- first encoding means for encoding the first digital information signal so as to obtain a serial
datastream of information packets, the serial datastream comprising first packets comprising
portions of information of the first digital information signal, the first encoding means further
being adapted to generate first program information comprising packets, said first program
information comprising packets also being included in the serial datastream,

- second encoding means for channel encoding the serial datastream of information packets
so as to obtain a first channel signal,

- storing means for storing the first channel signal into the first storage region of the storage
medium,

the apparatus further being adapted to reproduce in a first reproducing step, said first digital
information signal from said first storage region, the apparatus further comprising

- retrieval means for retrieving the first channel signal from the first storage region,

- channel decoding means for channel decoding the first channel signal so as to obtain a
replica of the serial datastream of information packets,

is characterized in that

{a) during said recording step, the first encoding means is adapted to generate such first
program information comprising packets, that the program information comprised in such
packets indicates that there may be second packets comprising portions of information of a
second digital information signal of a not yet known type, that

(b) the apparatus is further adapted to record in a subsequent edit mode a second digital
information signal in a second storage region of the storage medium, the second digital
information signal being included in a second serial datastream comprising second packets
and second program information comprising patkets, the second packets comprising portions
of information of the second digital information signal and the second program information
comprising packets comprise information indigating the type of the second digital information
signal, the second encoding means being further adapted to channel encode the second serial
datastream so as to obtain a second channel sjgnal, the writing means further being adapted
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to write the second channel signal into the second storage region of the storage medium, and
that : . , S .

(¢) in said reproduction step the apparatus is further adapted to. reproduce said first digital
information signal and/or said second digital information signal from said first storage region

~ and said seconid storage region respectively, using said read means.

In this situation, the program information comprised in the first program information
comprising packets indicates that there may be an additional (second) information signal, but
that the type of signal (video, audio, data or otherwise) is'not yet known. This requires the

 generation of second 'p‘rogiam information comprised packets; which are inserted in the

second serial datastream. The program information comprised in the second program
information comiprising packets now indicates the type of the second information. .signal, and
may indicate whether the second information signal form a: program with the first digital

information signal.

In an equivalent way, the apparatus for storing ina first recording step, a first
digital information signal in a first storage region of a storage medium, the first digital
information signal being included in a serial datastream of information packets, the serial

" datastream comprising first packets comprising portions of information of the first digital

information signal, and comprising program information comprising packets, the program
information comprised in said program comprising packets indicating that the serial
datastream comprises first. packets of the ﬁrst dtgxtal information stgnal the apparatus
comprising : - ; _ _ _

- input means for recemng the serial datastream of packets, .

- channel encoding means for channel eneodmg the serial datastream: of packets $0 as to
obtain a first channel signal, o SEEE A .

- stonng means for- stonng the ﬁrst channel slgnal into the ﬁrst storage region of the storage
medium, ' ' ' SV

* the apparatus further being adapted to reproduce ina: reproducmg step, said- first dlgltal

information signal from said first storage region, the apparatus.further-compnsmg '

- retrieval means for retrievinig the first channel sigial from the first stOrage-region.- |

- channel decoding means for channel decoding the first channel sngnal S0 as to obtain a
replica of the serial datastream of packets, RS

is characterized in that the apparatus'is’ provided with conversion means for converting the
program information comprised packets into converted packets .that -

(a) during said recordmg step,: the conversion means are. adapted to convert the program
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information comprising packets to such converted packets, that the program information
comprised in such converted packets indicates that there may be second packets comprising
portions of information of a second digital information signal of a not yet known type, that
(b) the apparatus is further adapted to record in a subsequent edit mode a second digital
information signal in a second storage region of the storage ‘medium, the second digital
information signal being included in a second serial datastream comprising second packets
and second program information comprising packets, the second packets comprising portions
of information of the second digital information signal and the second program information
comprising packets comprise information indicating the type of the second digital information
signal, the channel encoding means being further adapted to channel encode the second serial
datastream so as to obtain a second channel signal, the writing means further being adapted
to write the second channel signal into the second storage region of the storage medium, and
that _

(c) in said reproduction step the apparatus is further adapted to reproduce said first digital
information signal and/or said second digital information signal from said first storage region
and said second storage region respectively, using said read means.

These and other aspects of the invention will be apparent from and further
elucidated with reference to embodiments described in the following figure description, in
which

figure 1 shows schematically the serial datastream of an MPEG encoded
information signal,

figure 2 shows a first embodiment of the apparatus in accordance with the
invention,

figure 3 shows the record carrier obtained with the apparatus,

figure 4 shows additional elements comprised in the apparatus of figure 2, for
carrying out an edit step, _

figure 5 shows the reproduced serial datastream of packets including the third
packets read from the second track portions,

figure 6 shows another embodiment of the apparatus,

figure 7 shows the storage of the information in track running in the
longitudinal direction on the record carrier,

figure 8 shows various situations of combinations of signals that can be received
and recorded, and
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figure 9-another embodiment of the invention, for enabling the editing of an

~ additional information signal of a not yet known type.

Figure | shows schematically the serial datastream of an MPEG encoded digital
video signal and a corresponding digital audio signal. The-serjal datastream comprises

- packets of information. The packets.comprise. 138 bytes of information each. Each packet

comprises a header and 4 datafield. A packet comprises information of one kind of signal. In

the headers of the packets a packet identifier number (PID) is included, identifying the kind

of information included in a packet. Packets having the same PID comprise the same
information stream. The serial datastream comprises first packets P, which have bytes of
information of a dlgml video signal stored in them and comprises second packets P, which

'have bytes of information of an audio signal stored in them. Further, packets Py are included

in the serial datastream. The packets P, comprise program information. The program
information included in the packets Py identify.a first information stream comprising the first
packets P, as being a vidéo information stream, a second information stream comprising the
second packets P, as being an audio information stream. Further, the program information
indicates that the first and second information streams belong together and form a so-mlled
’program’. o C o ' .
The packets in figure 1 are shown as havin_g-eqtial'.dumion in time. This is not
necessarily so. Further, the packets are shown as forming an uninterrupted serial datastream.
This is also not neé'essa:ily--the fact. 'The packets may o'ccur'irrigulaﬂy as a function of time
in the serial datastream.

Ttis assumed that the serial datastream given in- ﬁgure 1 is recorded on 2 record
carrier by means of a recording apparatus in a first recording step. Figure 2 shows
schematically an embodiment of such a recording apparatus, and figure 3 shows
schematically the slant tracks T recorded on the record carrier 20. The record carrier 20 is
seen from the magnetic side, that is: it shows the side of the record carrier that contacts the
head drum. The slope of the tracks compared to the longitudinal direction of the record
carrier 20 is exaggerated so as to simplify the explanation. Tracks comprise first track
portions TP1 and second track portions TP2: The serial datastréam shown in figure 1 will be
recorded in the first track portions. The arrow v, denates thie direction of travel of the record
carrier 20. A writing head WH is present for writing chaninel encoded information in the
tracks T. The arrow v, denotes the direction of travel of the writing head WH. The second
track portions TP2 are present for recording an additional audio signal in a later edit step.
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The apparatus has an input terminal for receiving the serial datastream shown in
figure 1. The serial datastream may have been obtained from a tuner 10 that receives an
MPEG encoded broadcast signal via an antenna 12. A selector 14 may have selected the
packets comprising the digital video signal and the digital audio signal and may have
generated the packets P, and supplies the serial datastream shown in figure 1 to the input
terminal 25. The apparatus comprise a multiplexer 27 which retrieves the packets P, from
the serial datastream of figure 1 and supplies the packets P, to an output 29. The datastream
of the packets P, and P, are supplied to an output 31. The output 29 is coupled to a
converter unit 33, which has an output 35 coupled to an input 37 of a signal combination unit
39. The output 31 of the multiplexer 27 is coupled to an input 41 of the combination unit 39.
An output 43 of the combination unit 39 is coupled to an a-terminal of a switch S,. A b-
terminal of the switch S, is coupled to an input 45 of a channel encoding unit 47, an output
49 of which is coupled to an input 51 of a writing unit’53. In the present embodiment, the
writing unit 53 comprise at least one write head WH positioned on a rotating head drum 355
(preferably two reading heads are available, located at 180 © around the circumference of the
head drum). The record carrier 20 is wrapped around the head drum 55 over a certain
wrapping angle around the drum. The wrapping angle is in numerous occasions slightly
larger than 180°.

The recording apparatus of figure 2 functions as follows in the original
recording step. The switch S, is or is set into its position a-b. The serial datastream of figure
1 is supplied to the muitiplexer 27, and the packets Py and P, are supplied via the output 31
to the input 41 of the combination unit 39. The packets P, are supplied via the output 29 to
the converter unit 33. The converter unit 33 converts the packets P, into converted packets
Py’ and supplied via its output 35 to the input 37 of the combination unit 39. The
combination unit 39 inserts the converted packets P;* instead of the packets Py in the serial
datastream. This serial datastream is channel encodett in a manner well known in the art into
a first channel signal and the first channel signal is tecorded in the first track portions TP, of
the record carrier 20.

The converter unit 33 converts the packets Py such that the program information
comprised in the converted program information comprised packets Py’ indicates that the
serial datastream supplied at the output 43 comprises first packets corresponding to the one
video signal, second packets corresponding to the one audio signal and third packets
(although not present yet) ¢corresponding to an additional audio signal, and that the video
signal comprised in the first packets, the audio signal comprised in the second packets and
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the additional audio signal comprised in the third packets belong together. The serial
datastream supplied at the output 43 in fact does not comprise any third packets, but that
does not matter. - o : : . :
1t will be clear that, as the serial datasuum of packets Py, Py and P is
recorded in the first track portions TP, only, some time.compression of the first channel
signal may be required so as to realize that no. recordmg takes place when the write head
scans the second track portions TP,. : SO

_ The apparatus of figure 2 further compnses an mput temunal 59 for receiving
an addmonal audio signal that can be recorded during a subsequent edtt step in the second

track portions TP, on the record carrier 20. The___tnput:_-tegtn;nﬂ 59 is coupled to an mput_ of

an MPEG audio encoder 61, :which has an output coupled to the c-terminal of the switch S,.

| Ina subsequent edit step, the upparatus of. ﬁgur'e 2 functions as. described with
reference to figure 4. Figure 4:shows in addition to the elements shown in figure 2, those
elements that are requned for- enabhng a reproduction of the mformauon recorded on the
record carrier 20. The writing unit 53 also functions as a resdmg unit 53' for reading
information from the tracks on the record carrier 20, The unit 53° comprises a readt_n_g head
RH mounted on the drum S5. Signals read from the tracks are. supplied via an output 65 to a
channel decoding unit 67. An output 69 of the channel decoder 67 is coupled to an input 71
of an MPEG decoding unit 73. The MPEG decodcr 73 supplies a video signal to an output
terminal 75 and at least one audio:signal to-an output terminal-77. .

Intheedltsnep, thereudhendRH _which maybethesameasthewntehead

WH, reads the first channel signal, that is recorded in the first track portions of the tracks.
The first channel signal is supplied to the channel decoder 67 and channel decoded therein so
as to obtain a replica of the serial datastream of the first and the second packets P, and P,,
and the converted packets P’. This serial datastream is supplied to the decoder 73. Under

73 is capable of decoding the first and second packets into replicas of the digital video signal
and the digital audio stgnal Those mgnals can be supplied to the terminals 75 and 77
respectively. The digital video s1gnal may be: supphed to.a TV screen so that make the video
signal visible for a person.. e :

- An additional audio-signal is supplted to the mput terminal 59 and encoded in
the MPEG audio encoder 61. Because: of the presence of some control sxgnal applied to the
terminal 90, the MPEG audio encoder 61 is aware of the: fact that an edit mode of operation

" is switched on so that only third packets Py need to be generated. This results in the
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generation of a sequence of third packets P;. Next, a channel encoding step, again well
known in the art, is carried out on the MPEG encoded additional digital audio signal so as to
obtain a second channel signal, that is subsequently stored in the second track portions TP2
of the tracks by means of the write head WH.

In a subsequent normal reproduction mode, the md head RH reads the
information recorded in the first and second track portions of the tracks. That is: the first
channel signal from the first track portions and the second channel signal from the second
track portions. A channel decoding step is carried out on the first and second channel signals
in the decoder 67. This results in a serial datastream as shown in figure S.

Figure S shows blocks of packets read from the first track portions TP, and
blocks of packets read from the second track portions TP,. The blocks of packets read from
the first track portions comprise the first and second packets P; and P, respectively and the
packets Py'. The blocks of packets read from the second track portions comprise the third
packets P;. An MPEG decoding step is carried out on the serial datastream of figure 5 in the
decoder 73. At the output terminal 75, the digital video signal is available. At the output
terminal 77 either the original audio signal or the additional audio signal, or both may be
available,

Figure 6 shows another embodiment of the apparatus in accordance with the
invention. The apparatus has an input terminal 80 for receiving a digital video signal and an
input terminal 77 for receiving a digital audio signal 77. Both signals are supplied to an
MPEG encoder 84. Both signals are MPEG encoded in the encoder 84 so as to obtain a
serial datastream of packets Py’, P, and P,. It will thus be understood that, although one
digital video signal and one digital audio signal (and thus no additional audio signal) are
supplied to the terminals 80 and 82, packets Py’ are generated by the encoder 84, such that
the program information comprised in the packets Py’ indicates that the serial datastream
supplied at the output 86 compnses first packets corresponding to the one video signal,
second packets corresponding to the one audio signal and third packets (although not present
yet) 6onesponding to an additional audio signal, and that the video signal comprised in the
first packets, the audio signal comprised in the second packets and the additional audio signal
comprised in the third packets belong together. Channel encoding in the encoder 47 takes
place in the way already described above with reference to figure 2.

In a subsequent edit mode, the apparatus of figure 6 in fact functions in the way
as described above with reference to figure 4. An additional audio signal is supplied to the
terminal 82 and MPEG encoded in the MPEG encoder 84. Because Qf the presence of some
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control signal applied to the terminal 90, the MPEG encoder is aware of the tact that an edit
mode of operation is switched on so that only third packets P; need to be generated. The
packets are channel encoded and recorded in the second track portions TP,, as already

‘described above.

In the foregoing, it has been assumed that duﬁrgg'the original recording step no
third packets are formed, as no'additional audio signal is available at that moment. It may
however be possible to generate those third packets and amnge them in the serial sequence
as shown in figure S, prior to recording in the apparatus of ﬁgure 2 or 6. The third packets
now may comprise an audio signal ‘of zero amplitude. '

‘In the foregoing, the invention has been described with reference to an
apparatus of the helical scan type: It will be clear that the invention is also applicable during
recording of the information in tracks that run in the longitudinal direction on the record

- carrier. Figure 7 Shbws a part of a long‘ihxdi"nal record carrier 20" having tracks of -

15

20

30

information recorded on it, and running in the_longitudinal'dthion' of the record carrier
20°. An apparatus, such as disclosed in the figures 2, 4 and 6, is provided with a read/write
unit 53a comprising heads 92..1 to 92.n. The heads 92.1 to 92.n are adapted to write
information in the record carrier 20’ so as to obtain the tracks T, to T,. The first serial
datastream comprising the encoded digital video signal, the encOded first digital audio signal
and the program information comprising packets, is recorded in‘the tracks T'1 to T, and the
serial datastream comprising the encoded second digital. audio signal is recorded in the tracks
TP.,_, to T,, where p<n, and n is‘an integer larger than one.

In a further embodiment, the mformauon could have been stored in a storage
medium, such as a hard disk or another kind of random access memory. In this situation, the
storage medium has a first storage region in which the first serial datastream comprising the
encoded digital video signal, the encoded first digital audio signal and the program
information comprising:packets is stored and a-'seeor’id'-stnﬁge'region in which the second
serial datastream comprising the encoded second digital audio signal is stored.

Figure 8 shows sehematiully- the various signals that can be recorded in the
first and second track portions (er:' first and second storage regions) TP, and TP,
respectively. We assume a situation where the edit step has been carried -out aiready. In
situation I, the first track portions comprises first packets P, of a first digital information
signal s;, such as a digital video signal, and the program information compi'ised packets
*picp’. The second track portion comprises second packets P, comprising information of a
second digital information signal s,, such as a digital audio signal. The program information
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comprised in the program information comprised packets 'picp’ indicates that the first digital
information signal s, is an information signal of a certain type t(s,), such as a digital video
signal, that the second digital information signal s, is an information signal of a certain type
t(s,), such as a digital audio signal, and that a program A is present comprising both the
digital information signals s, and s,. Upon reproduction, the decoder knows from the picp
packets that two information signals may be present. The user may select one or both of the
signals for reproduction.

In situation II, the first track portions comprise first packets P, of the first
digital information signal s, and the program information comprised packets "picp’. The
second track portion comprises the second packets P, comprising information of the second
digital information signal s,. The program information comprised in the program information
comprised packets 'picp’ indicates that the first digital information signal s, is an information
signal of a certain type 1(s;), such as a digital video signal, that the second digital
information signal s, is an information signal of a certain type t(s,), such as a digital audio
signal, and that a program A is present comprising the first digital information signal s, and
that a program B is present comprising the second digital information signal s,. Upon
reproduction, the decoder knows from the picp packets that two information signals may be
present. The user may select one of the programs, and thus one of the two signals, for
reproduction.

In situation III, the first track portions comprise first packets P; of the first
digital information signal s, and the program information comprised packets "picp’. The
second track portion comprises the second packets P, comprising information of the second
digital information signal s,. The program information comprised in the program information
comprised packets *picp’ indicates that the first digital information signal s, is an information
signal of a certain type t(sy), such as a digital video:signal, that the second digital
information signal s, is an information signal of a cemm type t(s,), such as a digital audio
signal, that a program A is present comprising the first digital information signal s, and that
a program B is present comprising the first and the second digital information signal s,.
Otherwise said: in program B, the first and second digital information signal belong together.
Upon reproduction, the decoder knows from the picp packets that two information signals
may be present. The user may select one of the programs. Upon the selection of program A,
the signal s, is reproduced only. Upon the selection of program B, both signals will be
reproduced.

In situation IV, the first track portions comprise first packets P, of the first
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digital information signal s, second packets P, of a second digital information signal s,,
such as a digital audiq signal, and the program information ¢ompri§ed packets *picp’. The
second track portions comprise third packets P; compﬁsing.. i_fifprmatiop of a third digital
information signal s, such as an additional audio -sigha.l,__. The .progmm information comprised -
in the program information comprised packets *picp’ indicaie__;__that the first digi_tal _
information signal s, lS an information signal of a cért_ain_;,typg--t(s,),- such as a digital video
signal, that the second digital information signal s, is an inform_a_.tidn_signal of a certmntype
(s), such as a digital audio signal, that the third digital information signal s, is an
information signal of a certain type t(s,), that a program A is present comprising the first,
second and third digital information signals and that the three digital information signal
belong together.: Upon reproduction, the decoder knows from the picp packets that three
information signals may be present. The user may seléct one or more of the three signals.

~ More speclﬁcally, the user may select the reproduction of the mgnals s; and s2 at the same

time, or the reproduction of the signals s, and s; at the same. time..

- In situation V, the first track portions comprise the first packets P, of the first
digital information signal s, the second packets P; of a second digital information signal S5,
such as a digital audio signal, and the program informatioq comprised packets 'picp’. The
second track portions comprise the third packets P, comprising information of a third digital
information signal s;, such as an additional audio signal. The program information comprised
in the program information compnsed packets *picp’ indicates that the first digital

- information signal s, is-an information signal of a certain. type t(s,), such as a dxgntal vxdeo

signal, that the second digital information signal s, is an information signal of a certain type
Us,), such as a digital audio signal, that the third digital information sigﬁal_s, is an.
information signal of a-o_ertain. type t(s;), that a program A is present comprising the first and
the second digital information signals and that the two digital information signal belong

~ together, and that a program B is present comprising the first and the third digital
“information signals and that the two digital- information signals belong together. Upon

reproduction, the decoder knows from the picp packets that three information signals may be
present combined into two programs. The user may select one of the two programs for
reproduction. T TR .
In situation VI, the first track portions comprise the first packets P, of the first
digital information signal s,, the second packets P, of a second digital information signal s,,
such as a digital audio signal, and the program information comprised packets 'picp’. The
second track portions comprise the third packets P, comprising information of a third digital
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information signal s4, such as an additional audio signal. The program information comprised
in the program information comprised packets 'picp’ indicates that the first digital
information signal s, is an information signal of a certain type t(s,), such as a digital video
signal, that the second digital information signal s, is an information signal of a certain type
t(s,), such as a digital audio signal, that the third digital information signal s, is an
information signal of a certain type t(s,), that a program A is present comprising the first and
the second digital information signals and that the twe digital information signal belong
together, and that a program B is present comprising the three digital information signals and
that the three digital information signals belong together. Upon reproduction, the decoder
knows from the picp packets that three information signals may be present combined into two
programs. The user may select one of the two programs for reproduction.

Figure 9 shows another embodiment of the invention. We again assume a
situation where the edit step has been carried out already. the same situations as discussed
above with reference to figure 8 will be discussed. In situation I, the first track portions
comprises first packets P, of a first digital information signal s, such as a digital video
signal, and the first program information comprised: packets *picp,’. The second track portion
comprises second packets P, comprising information of a second digital information signal
s, such as a digital audio signal, and second program information comprised packets 'picp,’.
The program information comprised in the first program information comprised packets
'picp,’ indicates that the first digital information signal s, is an information signal of 2
certain type t(s;), such as a digital video signal, that a second digital information signal s, of
a not yet known type may be present, and that a program A is present comprising both the
digital information signals s, and s,. The type of signal of the second digital information is
not yet known. This offers the possibility to add a:signal of a not yet known type in the
second track portions. In order to enable the decader to decode the second digital information
signal upon reproduction, the decoder has to know:the type of signal of the second digital
information signal. Thus, during recording of the second digital information signal in the edit
mode, the apparatus is capable of generating secand program information comprised packets
picpy. This packets picp, are also stored (recorded) in the second track portions TP, and
indicate the type of information of the second digital information signal. Upon reproduction,
the decoder knows from the packets picp, what-type of information the packets P, comprise,
so that the decoder is capable of decoding the patkets P,. The user may select one or both of
the signals for reproduction. _

In situation II, the first track portions comprise first packets P; of the first
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-~ digital information signal sy and the first program information.comprised packets *picp,’.

The second track portions comprise the second packets P,.comprising information of the
second digital information signal s, and the:second program information -comprised packets
*picp,’. The program information comprised. in the first program mformanon compnsed
packets 'picp,’ indicates that. the first digital-information signal s, is an information signal of
a certain type t(s,), such as a: digital video signal; that a program A is present compnsmg
the first digital information signal 5;.and that a. program B is: present comprising the second
digital information signal sz.of not yet-known type. In order to-enable the decoder to decode
the second digital information sxgnalupon reproduction; the: deooder has to know the type of
signal of the second digital information signal'-. .T-hus, during-recording of the second digital
information signal in the edit'mode, the apparatus is capable of generating second program
information comprised packets ‘picp,. This: packets picp, are also stored (reoorded) in the

‘second track portions TPZ Upon reproduction, the decoder knows from the picp packets

p:cp, that two information signals may be: present and from-the packets.picp, what type of
signal the second information signal is. The user may select one of the programs, and thus

‘one of the two- sxgnals, for reproduction.

‘In situation III, the first track portions compnse first packets Pl of the ﬁrst

~ digital information signal s; and the first program information-comprised packets 'picp;’.
‘The second track portion comprises the second packets: P, comprising information of the

second digital information signa: 5o and second program information. comprised packets

~ picp,. The program information. oomprised in the program information comprised packets

'picp,’ indicates that the first digital information signal s, is.an information signal ofa

~ certain type t(s,), suchas a digital video signal,’ that a second. digital mformanon s:gnal s, of

a not yet known type may be present that a program. A is present. comprising the first digital

~ information signal s; and that a program B is present comprising the first and the second

digital information signal s,. Otherwise said: in program B, the first and second digital
information signal belong together. The signal s; is of a yet unknown type. In order to
enable the decoder to decode the second digital information signal upon reproduction, the
decoder has to know the type of signal of the second digital_i-nformation signal s,. Thus,

'during reoording of the second digital information signal in the edit mode, the apparatus is

capable of generating second program information comprised packets picp,. This packets
picp, are also stored (recorde‘d)_ in the second track portions TPz Upon reproduction, the
decoder knows from the picpl packets that two information signals may be present. The user
may select one of the programs. Upon the selection of program A, the signal s, is
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reproduced only. Upon the selection of program B, both signals will be reproduced, where
the packets picp, are used to identify the type of the second information signal.

In situation IV, the first track portions comprise first packets P, of the first
digital information signal s,, second packets P, of a second digital information signal s,,
such as a digital audio signal, and the first program information comprised packets 'picp;’.
The second track portions comprise third packets P; comprising information of a third digital
information signal s;, such as an additional audio signal, and second program information
comprised packets picp,. The program information comprised in the program information
comprised packets *picp,” indicates that the first digital information signal s, is an
information signal of a certain type t(s,), such as a digital video signal, that the second
digital information signal s, is an information signal of a certain type t(s,), such as a digital
audio signal, that a third digital information signal s of a not yet known type may be
present, that a program A is present comprising the first, second and third digital information
signals and that the three digital information signal belong together. The third digital
information signal is of a yet unknown type. In order to enable the decoder to decode the
third digital information signal upon reproduction, the decoder has to know the type of signal
of the third digital information signal s,. Thus, during recording of the third digital
information signal in the edit mode, the apparatus is capable of generating second program
information comprised packets picp,. This packets picp, are also stored (recorded) in the
second track portions TP, and indicate the type of information of the third digital information
signal, which may be an audio signal or a data signal. Upon reproduction, the decoder knows
from the picp, packets that three information signals may be present. The user may select
one or more of the three signals. More specifically, the user may select the reproduction of
the signals s, and s, at the same time, or the reproduction of the signals s; and s, at the
same time. In the situation where the signal s, is selected for reproduction, the packets picp,
are needed in the decoder.

In situation V, the first track portions comprise the first packets P, of the first
digital information signal s;, the second packets P, of a second digital information signal s,
such as a digital audio signal, and the first program information comprised packets ’picp,’.
The second track portions comprise the third packets. Py comprising information of a third
digital information signal s4, such as an additional audio signal, and the second program
information comprised packets picp,. The program information comprised in the program
information comprised packets 'picp,’ indicates that. the first digital information signal s, is
an information signal of a certain type t(s,), such as a digital video signal, that the second
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digital information signal s, is an information signal of a certain type t(s,), such as a digital
audio signal, that a third digital information signal s3 of a not yet known type may be
present, that a program A is present oomprising_the first-and the second digital information
signals and that the two digital information signal belong together,,z and that a program B is
present comprising th'e'ﬁrst_ and the third digital information sjgnals and that the two digital
information signals belong together. Upon reproduction, the decoder knows from the picp,

- packets that three information signals may be present—,flcombined into two programs. The user

may select ohe of the two prograins for reproduction;'l'he packets picp; stored in the second
track portions are again used for identifying the type of the third drgttal information signal

and for decoding the thn'd dxgrtal information signal. -

In situation VI, the first track portions comprise the first packets P, of the first
digital information signal s, the second packets P of a second digital information signal s,,
suchas a digital audio ‘signal, arid the program information comprised packets 'picp,’. The

‘second track portions comprise the third packets P; comprising information of a third digital

information signal s;, such as an additional audio signal, and the second program information
comprised packets picp,. The program information comprised in the program information
comprised packets 'picp,"fiudi'cates-' that the first digital information signal s, is an |
information signal of a certain type t(s,), such as a digital'video signal, that the second
digital inform'ation' signal s, is an information signal of a'certain type t(s,), such as a digital

audio signal, that a third digital information signal s, of a yet unknown type may be present,

that a program A is present comprising the first 'anti_ the second digital information signals
and that the 'tivo digital infohhi'tion signal'belong to‘ge‘ther,‘ and that a program Bis present

belong together. The packets picp, again indicate the type of signal of the third dtgltal

'mformanon stgnal 'Upon reproduction, the decoder knows from. the picp; packets that three

mformanon signals may be present combined into two programs. The user may select one of _

the two programs for reproduction and uses the plcpz packets for dwodmg and reproducing
the third dlgltal information slgnal ' o S

“The apparatuses for carrying out the recording and subsequent edit steps, in
order to obtain one of the six situations, descnbed above, with reference to figure 9, require
some modt_ﬁeattons of the apparatuses of the figures 2, 4 and 6. More specifically, those
modifications reside in the generation of the packets picp; and picp, (in the-embodiment that
receives an uncoded first digital information signal), or the conversion of the packets

included in the received MPEG datastream into thie packets picp, and picp,.
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In the situation where the apparatus receives, in the original recording step, an
uncoded (not yet MPEG ericoded) digital video signal and a corresponding digital audio
signal (situation IV in figure 9), the apparatus generates the packets picp, during the MPEG
encoding of the digital video signal and the digital audio signal, and stores the packets P, P,
and picp, in the track portions TP;. The packets picp, thus predict the presence of an
additional information signal s,, the type of which is not yet known. In a later edit step, an
additional information signal may be recorded in the track portions TP,. The apparatus is
instructed by the user about the type of signal, encodes the information signal received into
the packets P; and generates the packets picp,. The serial datastream of packets P and picp,
are subsequently recorded in the second track portions TP,.

In the situation where the apparatus receives, in the original recording step an
(MPEG) encoded digital video signal, the apparatus retrieves the program information
comprised packets from the information stream received and converts the program
information comprised packets into the packets picp, given in figure 9. Next, the serial
datastream of packets P,, P, and picp, are stored in the track portions TP,. The packets
picp, thus predict the presence of an additional information signal s3, the type of which is
not yet known. In a later edit step, an additional information signal can be recorded in the
track portions TP,. The apparatus is instructed by the user about the type of signal it
receives in the edit step, encodes the information signal received into the packets Py and
generates the packets picp,. The serial datastream of packets P, and picp, are subsequently
recorded in the second track portions TP,.

1t should be observed that the invention is not restricted only to the
embodiments described, but is limited and defined only by the appended claims. Where
necessary, the teachings described in earlier filed European application No. 95201688.9
(PHN 15.344) may be applied in the apparatuses described above, in order to enable the edit
step. To that purpose, the contents of that earlier application is assumed to be incorporated
herein by reference.
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1. Apparatus for storing in a first recording step, a'1 first digital information signal
in a first storage region of a storage medium, the apparatus comprising

- input means for receiving the first digital information signal,

- first encoding means for encoding the first digital information signal so as to obtain a serial
datastream of information packets, the serial datastream comprising first packets comprising
portions of information of the first digital information signal, the first encoding means further
being adapted to generate packets comprising program information, indicating that the first
packets and other packets may belong together, said program information comprising packets
also being included in the serial datastream,

- second encoding means for channel encoding the serial datastream of information packets
30 as to obtain a first channel signal,

- storing means for storing the first channei signal into the first storage region of the storage
medium,

the apparatus further being adapted to reproduce in a first reproducing step, said first digital
information signal from said first storage region, the apparatus further comprising

- retrieval means for retrieving the first channel signal from the first storage region,

- channel decoding means for channel decoding the first channel signal so as to obtain a
replica of the serial datastream of information packets,

characterized in that :

(a) during said recording step, the first encoding means is adapted to generate such program
information comprising packets, that the program information comprised in such packets
indicates that the first packets and at least second packets belong together, that

(b) the apparatus is further adapted to record in a subsequent edit mode a second digital
information signal in a second storage region of the storage medium, the input means further
being adapted to receive the second digital information signal, the first encoding means
further being adapted to encode said second digital information signal so as to obtain a
second serial datastream comprising the second packets, the second packets comprising
portions of information of the second digital information signal, the second encoding means
being further adapted to channel encode the second serial datastream so as to obtain a second
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~ channel signal, the writing means further being adapted to write the second channel signal

into the second storage region of the storage medium, and that

(c) in said reproduction step the apparatus is further adapted to reproduce said first digital
information signal and/or said second digital information signal t‘rom said ﬁrst storage region
and said second storage region respectively, using said read means.

2. Apparatus as claimed in claim 1, characterized in that the storage medium is a
storage medium of the hard disk type. ' : .

3. Apparatus as claimed in claxm i, charactenzed in that the storage medium is a
longitudinal record carrier. -

4. Apparatus as claimed in' cla:m 1, characterized in that it further eornpnses

- first decoding means for decoding the first packets so as.to obtain a replica of the first
digital information signal using said program information comprising packets,

- output means for supplying the replica of the first digital information signal. )

5. Apparatus as claimed in claim ! or 3, characmenzed in that the first digital

information signal is a dngnal video signal. - .
6. Apparatus as claimed in claim 5, characterized in that the second digital

 information signal is a digital audio signal.

20

30

7. Apparatus as claimed in claim 3, for recording information in the record carrier

~ s0 as to create information tracks running in a slant' direction across the record carrier,

characterized in that the first storage region is in the form of first track portions compnsed ir:
said tracks and the second storage reglon is in the form of second track porhons compnsed
in said tracks. . _

8. Apparatus as claimed in claim 7, for recording a third digital information signal
in the first track portions of the tracks, characterized in that the input means are further
adapted to receive the third digital information signal, the first encoding means being further
adapted to encode the third digital information signal and to include the encoded third digital
information signal into the serial datastream of information packets, said serial datastream
further combrising third packets comprising portions of information of the third digital -
information signal, the program information eompﬁsing packets included in the serial
datastream indicating that the first and the third packets may belong together, the apparatus
further being adapted to reproduce in said reproduction step said first and said third digital
information signal from said first track portions. ‘

9. Apparatus as claimed in claim 8, charactenzed in that the third digital
information signal is a digital audio signal.
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10. Apparatus of the helical scan type, for recording in a recording step, a digital
video signal and a corresponding digital audio signal in first track portions on a record
carrier, the apparatus comprising

- input means for receiving the digital video signal and the digital audio signal,

- first encoding means for encoding the digital video signal and the digital audio signal so as
to obtain a serial datastream of information packets, the serial datastream comprising first
packets comprising portions of information of the digital video signal and second packets
comprising portions of information of the digital audio signal, the first encoding means
further being adapted to generate packets comprising program information, indicating that the
first packets and the second packets belong together, said program information comprising
packets also being included in the serial datastream,

- second encoding means for channel encoding the serial datastream of information packets
so as to obtain a first channel signal,

- writing means comprising at least one write head, for writing the first channel signal into
the first track portions of the tracks,

the apparatus further being adapted to reproduce in a reproducing step, said digital video
signal and said corresponding digital audio signal from said first track portions, the apparatus
further comprising

- reading means comprising at least one read head, for reading the first channel signal from
the first track portions of the tracks,

- channel decoding means for channel decoding the first channel signal so as to obtain a
replica of the serial datastream of information packets,

- first decoding means for decoding the first packets so as to obtain a replica of the digital
video signal and for decoding the second packets so as to obtain a replica of the digital audio
signal, using said program information comprising packets,

- output means for supplying the replicas of the digital video signal and the digital audio
signal,

characterized in that o

(a) during said recording step, the first encoding means is adapted to generate such program
information comprising packets, that the program information comprised in such packets
indicates that the first packets and the second packets and at least third packets belong
together, that

(b) the apparatus is further adapted to record in a subsequent edit mode a second digital
audio signal in second track portions of the tracks, the input means further being adapted to
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receive the second digital audio signal, the first encoding means further being adapted to
encode said second digital audio signal so as to obtain a second serial datastream of third
packets, the third packets comprising portions of information of the second digital audio
signal, the second encodmg means being further adapted to channel encode the second serial
datastream so as to obtain a second channel signal, the writing means further being adapted
to write the second channel slgnal into the second track portions of the tracks, and that

(c) in said reproduction step the apparatus is further adapted to -repro_duce said digital video
signal and said first digital audio signal from said first track- porﬁons, aod to reproduce said
digital video signal and said second digital audio signal from said first and second track
portions respectively, using said read means. - o . '

11. Apparatus as claimed in claim 10, characterized in that in said recording step,
the first encoding means are further adapted to generate. the second serial datastream of third
packets, the third packets comprising portions of information corresponding to a digital audio
signal of zero ainplitude, the second encoding means being further adapted to channel encode
the first and second serial datastrums SO as to obtam said first and second channel signals,
the writing means further being adapted to write the first and second channel signals into the
first and second track portions respecuvely of the tracks.

12. Apparatus as claimed in claim 3, for recording information in the record carrier
SO as to create information tracks running in the 'longltudmal'dlrecuon on the record carrier,
characterized in that the first storage region is in the form of a number of at least one first
tracks and the second storage region is in the form of a number of at least one second tracks
on said record carrier. | |

13. Apparatus for storing in a first recording step, a first digital information signal
in a first storage region of a storage medium, the first digital information signal being
included in a serial datastream of information packets, the serial datastream comprising first
packets comprising portions of infOrmation of the first digital information signal, and
comprising program information comprising packets, the program information comprised in
said program information comprising packets indicating that the first packets and other
packets may belong together, the apparatus comprising

- input means for receiving the serial datastream of information packets,

- channel encoding means for channel encoding the serial datastream of information packets
50 as to obtain a first channel signal, .

- storing means for storing the first channel signal into the first storage region of the storage
medium,
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the apparatus further being adapted to rcbroduce in a reproducing step, said first digital
information signal from said first storage region, the apparatus further comprising

- retrieval means for retrieving the first channel signal from the first storage region,

- channel decoding means for channel decoding the first channel signal so as to obtain a
replica of the serial datastream of information packets, ‘

characterized in that the apparatus is provided with conversion means for converting the
program information comprising packets into converted packets, that

(a) during said recording step, the conversion means are adapted to convert the program
information comprising packets to such converted packets, that the program information
comprised in such converted packets indicates that the first packets and second packets
belong together, that

(b) the apparatus is further adapted to record in a subsequent edit mode a second digital
information signal in a second storage region of the storage medium, the second digital
information signal being included in a second serial datastream comprising second packets,
the second packets comprising portions of information of the second digital information
signal, the channel encoding means being further adapted to channel encode the second serial
datastream so as to obtain a second channel signal, the writing means further being adapted
to write the second channel signal into the second storage region of the storage medium, and
that '

(c) in said reproduction step the apparatus is further adapted to reproduce said first digital
information signal and/or said second digital information signal from said first storage region
and said second storage region respectively, using said read means.

14. Apparatus as claimed in claim 13, characterized in that the storage medium is a
storage medium of the hard disk type.

15. Apparatus as claimed in claim 13, characterized in that the storage medium is a
longitudinal record carrier.

16. Apparatus as claimed in claim 13, characterized in that it further cdmprises

- first decoding means for decoding the first packets 5o as to obtain a replica of the first
digital information signal using said program information comprising packets,

- output means for supplying the replica of the first digital information signal.

17. Apparatus as claimed in claim 13 or 15, characterized in that the first digital
information signal is a digital video signal.
18. Apparatus as claimed in claim 17, characterized in that the second digital

information signal is a digital audio signai.
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19. " Apparatus as claimed. in claim 15, for recording information in the record
carrier 50 as to create information tracks running in a siant direction across the record
carrier, characterized in that the first storage region is in the form--of first track portions
comprised in said tracks and the second storage region is in the form of second track
portions comprised in said tracks. - STy

20. Apparatus as clalmed in claim 19, for recordmg a-third digital information

signal in the first track portions of the tracks, characterized in that the input means are

further adapted to receive the third digital information signal, the second encoding means
being further adapted to encode the third digital information signal-and to include the

encoded third digital information signal into the serial datastream of information packets, said

‘serial datastream further comprising third packets éomprising'portions of information of the

third digital information’ signal, the program information comprising-packets included in the
serial datastream indicating that the first and the third packets may belong together, the

 apparatus further being adapted to reproduce in said reproduction step said first and said

third dtg:tal information slgnal from said first track portions.

- 2L Apparatus as claimed in claim 20, characterized in that the third dlgxtal
‘information signal is a digital audio signal.

22. Apparatus of the helical scan type, for recordmg in a recording step, a d1g1tal
video signal and a corresponding digital audio signal in first track portions on a record
carrier, the digital \'rit_ie'o signal and the di'gital audio signal being included .in a serial
datastream of information packets, the serial datastream comprising first packets comprising
portions of information of the digital video signal and second packets comprising portions of
information of the digital audio signal, and mmpﬁsing'pmgmm information comprising
packets, the program information 'comprised in said program comprising packets indicating
that the first packets and the second packets belong together, the apparatus comprising

- input means for receiving the serial datastream of information-packets,

- channel encoding means for channel encoding the serial datastream of information packets
$0 as to obtain a first channel signal; '

- writing means cdinpﬁsihg at least one write head, for- writing the first channel signal into

the first track portions of the tracks, -

the apparatus further bemg adapted to reproduce in a reproducmg step, said digital video |
signal and said corresponding digital audio- signal from said first track portions, the apparatus
further comprising _

- reading means comprising at least one read head, -for reading the ﬁrst channel signal from
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the first track portions of the tracks,

- channel decoding means for channel decoding the first channel signal so as to obtain a
replica of the serial datastream of information packets,

- first decoding méans for decoding the first packets so as to obtain a replica of the digital
video signal and for decoding the second packets so as to obtain a replica of the digital audio
signal, using said program information comprising packets,

- output means for supplying the replicas of the digital video signal and the digital audio
signal,

characterized in that the apparatus is provided with canversion means for converting the
program information comprised packets into converted packets, that

(a) during said recording step, the conversion means arg adapted to convert the program
information comprising packets to such converted packets, that the program information
comprised in such converted packets indicates that the first packets and the second packets
and at least third packets belong together, that

(b) the apparatus is further adapted to record in a subsequent edit mode a second digital
audio signal in second track portions of the tracks, the input means further being adapted to
receive the second digital audio signal, the second digital audio signal being included in a
second serial datastream of third packets, the third packets comprising portions of
information of the second digital audio signal, the channel encoding means being further
adapted to channel encode the second serial datastream 5o as to obtain a second channel
signal, the writing means further being adapted to write the second channel signal into the
second track portions of the tracks, and that

(c) in said reproduction step the apparatus is further adapted to reproduce said digital video
signal and said first digital audio signal from said first track portions, and to reproduce said
digital video signal and said second digital audio signal from said first and second track
portions respectively, using said read means.

23. Apparatus as claimed in claim 22, characterized in that in said recording step,
the encoding means are further adapted to generate the second serial datastream of third
packets, the third packets comprising portions of information corresponding to a digital audio
signal of zero amplitude, the channel encoding means being further adapted to channel
encode the first and second serial datastreams so as to-obtain said first and second channel
signals, the writing means further being adapted to write the first and second channel signals
into the first and second track portions respectively of the tracks.

24, Apparatus as claimed in claim 15, for recording information in the record
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carrier so as to create information tracks running in the-longitudinal direction on the record

| carrier, characterized in that the first storage region is in the_'for-m of a number of at least

one first tracks and the second stor‘ag‘e region is in the form_of a number of at least one

- second tracks on said record camer

25. Apparatus. for storing in a first recording step, a- first digital mformauon signal
in a first storage region of a storage medium, the apparatus compnsmg

- input means for receiving the first digital information: s1gnal

- first encoding means for eneodmg the first digital mformanon slgnal 50 as to obtam a serial
datastream of information packets the serial datastream comprising first. packets compnsmg
portions of information of the first digital information signal; the first encodmg means further
being adapted to generate first program information comprising packets, -said first program

‘information comprising packets also being included in the serial datastream,

- second encoding means for channel encoding the senal datastream of information packets
soastoobtamaﬁrstchannelslgnal ' T .
- stormg means for stormg the first channel signal into the ﬁrst storage region of the storage
mednum, o
the apparatus further being adapted to reproduce in a first reproducmg step, said first digital
information 31gnal from said first ‘storage region; the apparatus further comprising

- retrieval means for retrieving the first channel sngnal from the first storage region,
- channel decoding means for channel decoding the first channel signal so as to obtain a

_replica of the serial datastream of information packets,
_characterized in that | o
' (a) during said recording step, the first encoding means is adapted to generate such first

program information comprising packets, that the program information comprised in such
packets indicates that there may be second. packets: comprising portions of information of a
second digital information signal of a not yet known type, that |

(b) the apparatus is further adapted to record in a subsequent edit mode a second digital

‘information signal in a second storage region of the storage medium, the input means further

being adapted to receive the second digital information signal, the first encoding means
further being adapted to encode said second digital information signal so-as to obtain a

‘'second serial datastream comprising second packets and second program information

comprising packets, the second packets c‘omprising portions of information of the second
digital information signal and the second program information comprising packets comprise
information indicating the type of the second digital information signal, the second encoding
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means being further adapted to channel encode the second serial datastream so as to obtain a
second channel signal, the writing means further being adapted to write the second channel
signal into the second storage region of the storage medium, and that

(¢) in said reproduction step the apparatus is further adapted to reproduce said first digital
information signal and/or said second.digital information signal from said first storage region
and said second storage region respectively, using said read means.

26. Apparatus as claimed in claim 25, characterized in that the storage medium is a
storage medium of the hard disk type.

27. Apparatus as claimed in claim 25, characterized in that the storage medium is a
longitudinal record carrier.

28. Apparatus as claimed in claim 25, characterized in that it further comprises

- first decoding means for decoding the first packets so as to obtain a replica of the first
digital information signal using said program information comprising packets,

- output means for supplying the replica of the first digital information signal.

29. Apparatus as claimed in claim 25 or 27, characterized in that the first digital
information signal is a digital video signal.
30. Apparatus as claimed in claim 29, characterized in that the second digital

information signal is a digital audio signal.

31. Apparatus as claimed in claim 27, for recording information in the record
carrier so as to create information tracks running in a slant direction across the record
carrier, characterized in that the first storage region is in the form of first track portions
comprised in said tracks and the second storage region is in the form of second track
portions comprised in said tracks.

32. Apparatus as claimed in claim 31, for recording a third digital information
signal in the first track portions of the tracks, characterized in that the input means are
further adapted to receive the third digital information signal, the first encoding means being
further adapted to encode the third digital information signal and to include the encoded third
digital information signal into the serial datastream of information packets, said serial
datastream further comprising third packets comprising portions of information of the third
digital information signal, the program information ¢omprising packets included in the serial
datastream indicating that the first and the third packets may belong together, the apparatus
further being adapted to reproduce in said reproduction step said first and said third digital
information signal from said first track portions.

33, Apparatus as claimed in claim 32, characterized in that the third digital
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information signal is a digital audlo signal. _ .
34, - Apparatus of the helical scan type, for. recordmg ina recordmg step, a dxgxtal

video signal and a corresponding digital audio signal in first track portions on a record
carrier, the apparatus comprising e o

- input means for recewmg the digital video- s:gnal and the dlgltal audxo sxgnal

- first encoding means for encoding the digital video signal and the digital audio signal so as
to obtain a serial datastream of information packets, the serial datastream comprising first
packets comprising portions of information of the digital video signal and second packets
comprising portions of information of the digital audio signal, th_e _ﬁrst'encoding means
further being adapted to genefat_e first program information_eompdsing. packets, said first
program information comprising packets also being included in the serial datastream,

- second encoding means for channel encoding the serial datastream of the packets so as to
obtain a first channel signal, - .

- writing means comprising at least one write head for wntmg the ﬁrst channel slgnal into

“the first track portions of the tracks,

the apparatus further being adapted to reproduce ina reproducmg step, said dxgnal vndeo
signal and said corresponding digital audio signal from said first track portions, the apparatus
further comprising '

- reading means comprising at least one read head, for readmg the first channel signal from
the first track portions of the tracks, , _
- channel decoding means for channel decoding the first channel signal so as to obtain a
rephea of the serial datastream of information packets,
- first decoding means for decoding the first packets so as to obtam a rephca of the digital
video signal and for decoding the second packets so as to- obtain a replica of the digital audio
signal, using said program information comprising packets,
- output means for supplymg the replicas of the d:gltal video slgna] and the digital audio
signal,
characterized in that _ : o _
(a) during said recording step, the first encoding- means is adapted to generate such program
information comprising packets, that the program infon‘uation comprised in such packets
indicates that the first packets and the second packets belong together and that there may be
third packets comprising portions of information of- a third digital information signal of a not
yet known type, that SRETR :
(b) the apparatus is further adapted to record in a subsequent edit mode a third digital
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information signal in second track portions of the tracks, the input means further being
adapted to receive the third digital information signal, the first encoding means further being
adapted to encode said third digital information signal so as to obtain a second serial
datastream of third packets and second program information comprising packets, the third
packets comprising portions of information of the third digital information signal and the
second program information comprising packets comprise information indicating the type of
the third digital information signal, the second encoding means being further adapted to
channel encode the second serial datastream so as to obtain a second channel signal, the
writing means further being adapted to write the second channel signal into the second track
portions of the tracks, and that

(c) in said reproduction step the apparatus is further adapted to reproduce said digital video
signal and said first digital audio signal from said first track portions, and to reproduce said
third digital information signal from said second track portions respectively, using said read
means.

35. Apparatus as claimed in claim 34, characterized in that in said recording step,
the first encoding means are further adapted to generate the second serial datastream of third
packets, the third packets comprising portions of information corresponding to a digital audio
signal of zero amplitude, the second encoding means being further adapted to channel encode
the first and second serial datastreams so as to obtain said first and second channel signals,
the writing means further being adapted to write the first and second channel signals into the
first and second track portions respectively of the tracks.

36. Apparatus as claimed in claim 27, for recording information in the record
carrier so as to create information tracks running in the longitudinal direction on the record
carrier, characterized in that the first storage region is in the form of a number of at least
one first tracks and the second storage region is in the form of a number of at least one
second tracks on said record carrier.

37. Apparatus for storing in a first recording step, a first digital information signal
in a first storage region of a storage medium, the first digital information signal being
included in a serial datastream of information packets, the serial datastream comprising first
packets comprising portions of information of the first digital information signal, and
comprising program information comprising packets, the program information comprised in
said program information comprising packets indicating that the serial datastream comprises
first packets of the first digital information signal, the apparatus comprising

- input means for receiving the serial datastream of packets,
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~- channel encoding means for channel encoding the serial datastream of packets so as to
obtain .a first channel signal, '

- storing means for storing the first channel signal into-the ﬁrst storage region of the storage
medium, _

the apparatus further being adapted to reproduce in a reproducing. step, said first digital
information signal from said first storage region, the apparatus further comprising

- retrieval means for retrieving the first channel signal from the first storage region,

- channel decoding means for channel decoding the first channel signal so as to obtain a
replica of the serial datastream of packets,

characterized in that the apparatus is provided with con_w/ersion means for converting the
program information comprised packets into converted backets, that

(a) during said rec0rding step,” the conversion means are adapted to convert the program
information comprising packets. to such converted packets, that the program information
comprised in such converted packets indicates that there may be second packets comprising
portions of information of a second digital information signal of a not yet known type, that
(®) ihe apparatus is further adapted to record in a subsequent edit mode a second digitai
information signal in a second storage region of the storage .medium, the input means further
being adapted to receive the second digital information signal, the second digital information
signal being includéd in a second serial datastream oomprising second packets and second
program infoméﬁon comprising packets, the second packets comprising portions of
information of the secdt_\d digital information signal and the second program information
comprising packets comprise information indicating the type of the second digital information
Signal, the channel encoding means being further adapted to channel encode the second serial
datastream s0 as to obtain a second channel signal, the writing - means further being adapted
to write the second channel signal into the second storage region of the storage medium, and
that - | |

(c) in said reproduction step the apparatus is further adapted to reproduce said first digital
information signal and/or said second digital information signal from said first storage region

. and said second s_torége region respectively, using said read means.
30

38. Apparatus as claimed in claim 37, characterized in that the storage medium is a
storage medium of the hard disk type. '

39. Apparatus as claimed in claim 37, characterized in that the storage medium is a
longitudinal record carrier. ' :
40, Apparatus as claimed in claim 37, characterized in that it further comprises
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- first decoding means for decoding the first packets so as to obtain a replica of the first
digital information signal using said program information comprising packets,
- output means for supplying the replica of the first digital information signal.

41. Apparatus as claimed in claim 37 or 39, characterized in that the first digital
information signal is a digital video signal.
42, Apparatus as claimed in claim 41, characterized in that the second digital

information signal is a digital audio signal.

43. Apparatus as claimed in claim 39, for recording information in-the record
carrier so as to create information tracks running in a slant direction across the record
carrier, characterized in that the first storage region is in the form of first track portions
comprised in said tracks and the second storage region is in the form of second track
portions comprised in said tracks.

44, Apparatus as claimed in claim 43, for recording a third digital information
signal in the first track portions of the tracks, characterized in that the input means are
further adapted to receive the third digital information signal, the second encoding means
being further adapted to encode the third digital information signal and to include the
encoded third digital information signal into the serial datastream of information packets, said
serial datastream further comprising third packets comprising portions of information of the
third digital information signal, the program information comprising packets included in the
serial datastream indicating that the first and the third packets may belong together, the
apparatus further being adapted to reproduce in said reproduction step said first and said
third digital information signal from said first track portions.

45. Apparatus as claimed in claim 44, characterized in that the third digital
information signal is a digital audio signal. _
46. Apparatus of the helical scan type, for recording in a recording step, a digital

video signal and a corresponding digital audio signal in first track portions on a record
carrier, the digital video signal and the digital audio signal being included in a serial
datastream of information packets, the serial datastream comprising first packets comprising
portions of information of the digital video signal and second packets comprising portions of
information of the digital audio sigtial, and comprising program information comprising
packets, the program information comprised in said program comprising packets indicating
that the first packets and the second packets belong together, the apparatus comprising

- input means for receiving the serial datastream of information packets,

- channel encoding means for channel encoding the serial datastream of information packets
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S0 as to obtain a first channel signal, S |
- writing means comprising at least one write head, for writing the first channel _sig_nal'into
the first track pomons of the tracks,
the apparatus further being adapted to reproduce in a reproducmg step, said digital video
signal and said corresponding dxgxtal audio s:gnal from said first track portions, the apparatus
further comprising ' -

- reading means comprising at least one read head, for readmg the first channel signal from

~ the first track portions of the tracks,

- channel decoding means for channel decoding the first channel mgnal S0 as to obtain a
replica of the serial datastream of information packets, _

- first decoding means for decodmg the first packets so as_.to_-obtain a replica of the digital
video signal and for decoding the second packets so as to pbtfain a replica of the digital audio

- signal, using sand program information compnsmg packets, -
- olitput means for supplying the rephcas of the dlgltal video sxgnal and the digital audlo

signal, _
characterized in that the apparatus is prov:ded with conversion means for converting the
program information comprised packets into converted packets, that

(a) during said recording step, the conversion means are adapted to convert the program

information comprising packets to such converted packets, that the program information
comprised in such converted packets indicates that the first packets and the second packets
belong together and that there may be third packets comprising portions of information of a
third digital information signal of a not yet known type, that -

(b) the apparatus is further adapted to record in a subsequent edit mode a third digital .
information signal in second track portions of the tracks, the input means further being
adapted to receive the third digital information signal, said third digital information signal
being included in a second serial datastream of third packets and second program information
comprising packets, the third packets comprising portions of information of the third digital
information signal and the secbnd'pfogram' information  comprising packets comprise
information indicating the type of the third digital information signal, the channel énooding
means being further adapted to channel encode the second serial datastream so as to obtain a
second channel signal, the writing means ﬁlrthér being adapted to write the second channel
signal into the second track portions of the tracks, and that

(c) in said reproduction step the apparatus is further adapted to reproduce said digital video

“signal and said first digital audio signal from said first track portions, and to reproduce said
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third digital information signal from said second track portions, using said read means.

47, Apparatus as claimed in claim 46, characterized in that in said recording step,
the encoding means are further adapted to generate the second serial datastream of third
packets, the third packets comprising portions of information corresponding to a digital audio
signal of zero amplitude, the channel encoding means being further adapted to channel
encode the first and second serial datastreams so as to obtain said first and second channel
signals, the writing means further being adapted to write the first and second channel signals
into the first and second track portions respectively of the tracks.

48. Apparatus as claimed in claim 39, for recording information in the record
carrier so as to create information tracks running in the longitudinal direction on the record
carrier, characterized in that the first storage region is in the form of a number of at least
one first tracks and the second storage region is in the form of a number of at least one
second tracks on said record carrier.

49, Method of carrying out a storing/recording and a subsequent edit step in the
apparatus as claimed in any one of the preceding claims.

50. Record carrier having tracks of information recorded on it, the record carrier
having first tracks (or first track portions) and second tracks (or second track portions), a
first digital information signal being recorded in the first tracks (or first track portions) on
the record carrier in the form of channel encoded first packets of information, the first track
portions further comprising channel encoded program information comprising packets, the
program information comprised in such packets indicating that the first packets and at least
second packets belong together.

51. Record carrier having tracks of information recorded on it, the record carrier
having first tracks (or first track portions) and second tracks (or second track portions), a
first digital information signal being recorded in the first tracks (or first track portions) on
the record carrier in the form of channel encoded first packets of information, the first track
portions further comprising channel encoded program information comprising packets, the
program information comprised in such packets indicating that first packets are present and
that there may be second packets comprising portions of information of a second digital
information signal of a not yet known type.



