Recor di ngy and reproductlon of an information:signal conprising packets that
may occur | weeggdoses y as a function of time in the serial dat 2CTABLAH0G3 t he
information signal. The.invention relates to a recording apparatus for
recording an informa- tion signal in at |easd one track on a record
carrier, the information signal conprising packets that nmay occur
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encoding the information signal into a channel encoded information signal,
- witing neans for witing the channel encoded information signal in said
at |l east one track on the record carrier, the channel encoded information

signal conprising frames of 10 information being recorded in said at |east
one track, to a record carrier obtained wwth the recording apparatus, to a
recordi ng nethod and to a reproducing apparatus for reproducing the

information signal that h been_.recqr by the.recordin ppar gt us. .
recording of an MPEG encoﬁﬁ 8?9&3? q% g‘ﬁ%‘?’%ﬂ%ﬁg 65?9’3{5\8 '&E

as a magnet igon 9n @fieakCone trick o ¥ reédrd Bahieer Me thféinSition éﬁéms
1994, p. 581, publication no. 36629, docunent (bl) In the Irs reI at e

docunent s. Ahathnangbccmermblaﬂyaasra)funanemoﬁm intthe sexialrdatastream ﬁfdacmfonnm
i nformati on on carriet. nore specifically by neans of a

recordi ng amhﬁgaﬁ%m scan type, it should be noted that the
present iqvergng t erimitial feSteckivinpdthi Gnformation Bignal)f or mati on to be’recorded
can thus relate to the information that can be reproduced at a nom nal

transport 20 chaanelsnegdisg means fexehagnelencpdingthe infgrmatinnsigealiinte a channel encoded
‘information signal,
- writing means for writing the channel encoded information signal in said at least one track
~ - on the record carrier, the channel encoded information signal comprising frames of

10 information being recorded in said at least one track, to a record carrier obtained with the
recording apparatus, to a recording method and to a reproducing apparatus for reproducing
the information signal that has been recorded by the recording apparatus.

The recording of an MPEG encoded information signal on a record

carrier, such as a.magnetic record carrier, is known from Research Disclosure, October

15 1994, p. 581, publication no. 36629, document (D1) in the list of related documents.
Although the publication discusses the recording .of feature mode information on the record
carrier, more specifically by means of a recording apparatus of the helical scan type, it
should be noted that the present invention is not restricted to that. The information to be
recorded can thus relate to the information that can be reproduced at a nominal transport

20 velocity of the record carrier during reproduction. '

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

25 The ISO/IEC 13.818 international standard, part 1 ’Systems’, dated 13
November 1994, 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



The MPEG encoded information signal -conprises transport packets that may' - .
occur i Iy 9%%5)’ %y in the serial datastreamof the MPEG't r.w& pyeam 25 -
The ISO’I%C 13.818 international standard, part 1 'Systens', dated 13 "
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transmtting an MPEG i nformation signal, which may include a data
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froma r™MPBG serialrdaes stréamfjui re speci al nmeasures to be taken in order to
realijge such kind of 4 o mision 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.
15 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
20 information signal. -

One of the video signals and its corresponding -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

25 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 subsequent packets can be regained using the time stamps.

30 The invention aims at providing an embodiment of a recording apparatus
for recording the packets using generated time stamps, and at providing a reproducing
apparatus capable of regenerating the sequence of packets using the time stamps included in

" the packets. '
The recording apparatus as defined in the opening paragraph, is
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I n the openi ng paragraph,
recording apparatus may be a recording apparatus of the linear recording type, for recording

the information signal in one or more longitudinal tracks running in the longitudinal direction
on the record carrier. The fecording apparatus may also be of the helical scan type. Such
apparatus of the helical scan type, for recording an information signal in slant tracks on a

15 record carrier, the information signal comprising packets that may occur irregularly as a
function of time in the serial datastream of the information signal, the apparatus comprising
- an input terminal for receiving the information signal, |
- channel encoding means for channel encoding the information signal into a channel encoded
information signal, | _

20 - writing means for writing the channel encoded information signal in said tracks on the
record carrier, the channel encoded information signal comprising frames of information, a
frame of information being recorded in a group of n subsequent tracks, where n is an integer
larger than 1,
is characterized in that the apparatus further comprises time stamp generator means for

25 generating time stamps having a relation to the moment of occurrence of a packet comprised
in the information signal received, combining means for combining a packet and its
corresponding time stamp so as to obtain a composite packet, the time stamp generator
means comprising counter means adapted to generate subsequent cycles of subsequent count
values, said cycles coinciding in time with the recording of subsequent groups of n subse-

30 quent tracks on the record carrier, the time stamp generator means being adapted to generate,
in response to the detection of the occurrence of a packet in said information signal, a time
stamp for said packet, which time stamp has a specified relationship to the count value of
said counter means at said moment of occurrence of said packet.

The reproducing apparatus for reproducing a information signal that has



3 charaterized in that the apparatus:furtther conprises tinme stanp generaLor
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occurrence of a packet conprised in the |{}format|on signal received, :
conbi ni ng neans for combining a packet antd its corresponding tinme stanp so
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occurrence of said packet. The recording apparatus nmay be a recording
apparatm the |inear recordl ng type, for recording the information
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said time stamps having a relation to the moment of occurrence of a packet comprised in the
information signal upon recording, the channel decoding means comprising

15 - time stamp retrieval means for retrieving the time stamp from a composite packet so as to
obtain the packet and the time stamp corresponding to said packet, '

- counter means adapted to generate subsequent cycles of subsequent count values from a
start value to a final value, said cycles coinciding in time with the reproduction of the frames
from said at least one track,

20 - output means for companng for each packet its eorrespondmg time stamp with the count
value of the counter means and for supplying the packet to the output terminal at a time
instant when the count value of the counter means and the time stamp have a specified
relationship to each other. The reproducing apparatus of the helical scan type, for
reproducing a information signal that has been recorded in channel encoded form in slant

25 tracks on a record carrier, the information signal comprising packets that may occur
irregularly as a function of time in the serial datastream of the information signal, a frame of
the channel encoded information signal being recorded in a groups of n subsequent tracks,
where n is an integer larger than 1, the reproducing apparatus comprising
- reading means for reading the channel encoded information signal from the tracks,

30 - channel decoding means for channel decoding the channel encoded information signal into a
replica of the information signal,

- an output terminal for supplying the replica of the information 31gna1
is characterized in that the frames in the channel encoded information signal reproduced from
the record carrier comprise composite packets, being the packets comprised in the informa-
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., instant when the count value of the eounter means and the time stamp have a specified
relationship to each other.
- The invention is based on the recognition that a counter is used during
recording, for generating cycles of subsequent count values from a start value to a final
15 wvalue, said cycles coinciding in time with the time interval required for recording of a frame
of information. In the recording apparatus of the helical scan type, said cycles may coincide
in time with the time interval required for recording the group of n tracks, in which a frame
of the channel encoded information signal is recorded. More specifically, one cycle of count
~ values may coincide in time with the time interval required to record the n tracks, or two or

20 more cycles may coincide in time with the time interval required to record the n tracks.
‘Upon the time instant of occurrence of a packet, the count value of the counter at that time
instant may be taken as the time stamp and added to the packet so as to obtain the composite
packet. The composite packet is stored *somewhere’ in the frame. As resuit, the composite
~ packet is recorded 'somewhere’ in one of the n tracks of the group of n tracks in which the
25 frame in question is recorded, assuming the recording apparatus being a recording apparatus
- of the helical scan type.

Upon reproduction, the composite packet can be retrieved from the frame
and the time stamp can be retrieved from the composite packet. The reproducing apparatus
also has a counter generating the same cycles of count values from the start value to the final

30 value, which cycles are synchronized to the frames of information reproduced from the at
least one track. At the instant, when the count value of the counter equals the value of the
time stamp corresponding to a packet, the packet will be supplied to the output terminal at
that same instant. As a result, all packets arrive at their original time sequence at the output
terminal.
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specig i Giﬂtei'@il? bf g OfcRrfie df 3 m&?e repr odum ng appar at us of the.
hellcal scan type, for-reproducing a Information signal that has been
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frame ofrelated documents, and EP 94.201.967.0, having a filing date of 07-07-94 (PHN 14 937),
document (D6) in the list of related documents, describe the transmission of packets via a
15 signal bus.

These and other aspects of the invention will be apparent from and further
elucidated with reference to the embodiments described in the following. figure description, in
20 - which _
figure 1a shows the information signal to be recorded as a function of
time, comprising packets that occur irregularly as a function of time,
figure 1b shows the sequence of composite packets after having added a
time stamp to each of the packets,
25 figure ic shows 2 portion of the record carrier on which slant tracks are
recorded, | |
figure 1d shows cycles of count values of the counter as a function of
time, during recording,
figure le shows cycles of count values of the counter as a function of
30 time, during reproduction,
figure 1f shows the sequence of packets obtained dunng reproduction,
figure 2 shows an embodiment of the recording apparatus, '
figure 3 shows an embodiment of the reproducing apparatus,
figure 4 shows a more elaborated embodiment of the recording aparatus,
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apparatus conprising - reading.means for reading the channel encoded
information signal fromthe tracks, 30 - channdl decodi ng neans for channel
decodi ng the channel encoded information signal into a replica of the

i nformation signal, - an oufigeres febAndal vardousssighal pyaysfarms qcgurringzinghe reeording
i nformation si [ %&E C {(ﬁf&al . a .
encoded i nfor @gﬁ%ﬂ“sﬁg ?ég?{) uce ‘?‘r’%%ﬁfh recofﬁé#’ﬁ iéf;ﬁg%;b??gaanon, and
conposi t e paciSp modeafrapetdtiondian SD/>mode of dperatiohe i nforma- - 5 tion
signal, tinme stanps being agded to the packe so as to.obtaip_.said ]
conposi te packets, said ti ngswﬁrmﬁwéwm%%&Pﬂﬂ}mwmg
occurrence f "@B%aﬁ&et conprised in the .information signal upon recording,

e
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Figure 1a shows the information signal to be recorded. As has been said
previously, the signal to be recorded may be one video signal that is included in the MPEG
- serial datastream, and its corresponding audio signal(s). The packets in the MPEG serial
. datastream comprising the information relating to the said one video signal and the
15 information relating to the corresponding audio signal(s) are selected from this serial
~ datastream and become available as a function of time such as shown in figure 1a. The
packets comprising the information signal to be recorded are indicated in figure la by the
reference numerals P, to P;,. Time stamps TS, to TS,, are added to the respective packets
P; to Py, so as to obtain composite packets P;’ to P,,’, as shown in figure 1b. The time
20 stamps in the composite packets are schematically indicated in figure 1b by the fat lines
indicating the start portion of the composite packets. The time instants of occurrence of the
packets are given by t,, 4, 5, t,, ... in figure la.
Figure 1c shows schematically the recording of the information in the
slant tracks on the record carrier. The tracks on the record carrier are divided into
25 subsequent groups of n tracks, where n equals 12 in the present example. Figure 1c shows
from left to right, the last track Trll of a group of twelve tm_:ks, then the twelve tracks Tr0
to Trl1 of the next group, followed by two tracks TrQ and Trl of again a next group of
~ twelve tracks. Figure 1c is only a schematic figure, in that it shows the recording of the
tracks as a function of time. When having two heads located at 180° around the
30 circumference of a rotating drum, the first one of the two heads records information in a
track, such as the track Tr0, starting at the time instant t, and ending at the time instant ..
At that instant, the one head leaves the record carrier and the second head comes into contac
with the record carrier for recording the track Trl, starting at t, and ending at the time
instant ty. This sequence is repeated for each two 'tracks. A group of twelve tracks could thu:
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complete cycle between the time instants t,, and t; and the start portion of a next cycle,

15 beginning at the time instant t;. At the time instants t, and t,, the counter is resetted to its
start value and counts within each cycle to its final value. A count cycle of the counter,
defined by the time interval between the time instants t, and t;, corresponds to precisely the
time interval in which a group of n(=12) tracks is recorded on the record carrier. More
specifically, the time instant of resetting the counter coincides with the time instant when the

20 recording of the first track of each group of 12 tracks is started.

' The generation of the time stamps will now be explained. Upon the

occurrence of the packet P,, as an example, at the time instant t,, the counter has a count
value cv,, as shown in figure 1d. This count value cv, is now stored in the packet P, as the
time stamp TS,. The composite packet P,’ is subsequently recorded in the track portion TP,
25 in the track Tr4. Upon the occurrence of the packet P, as another example, at the time
instant t,, the counter has the count value cv,, as shown in ﬁgure 1d. This count value is
now stored as the time stamp TS, in the packet P so as to obtain the composite packet P,'.
The composite packet P4’ is subsequently recorded in the tack portion TP, in the track Tr6.
Figure le shows the cycles of count values when reproducing the
30 information recorded in the tracks shown in figure ic. The cycles of count values in figure
le are the same cycles as the cycles of count values generated during recording. As can be
seen in figure le, the cycles are delayed over a time interval AT, compared to the cycles
- shown in figure 1d. This is done to enable the regeneration of the time sequence of the
packets in the information signal after reproduction. This can be explained when describing
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before the counter reaches said count_ val ue. | n@gﬁm% I val ent, way,
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A AR LI DRV MY S TN
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wi || be appar countfvalue yrgrkerweaches the value cv,, the packet P, is supplied to an output, see
10 figure 1f. In the same way, at the time instant (¢, in figure l¢) of retrieval of the time stamp
value TS, from the composite packet P;’ reproduced from the track portion TP7, the counter
~ has not yet reached the count value cv; (which occurs at the time instant t;"*, see figure le).
When the count value of figure le reaches the value cv4, the packet P, is supplied to an
output, see figure 1f. As a result, the information signal shown in figure 1f is regenerated.
15 As said earlier, the cycles in figure le could coincide with the
reproduction of a frame as recorded on the record carrier, such as shown in figure 1d. Now,
the composite packets P,’ and P’ will be reproduced tool ate, in the sense that the count
values cv, and cv,, occurring at the time instants t, and t, respectively, see figure 1d, have
already been passed before the packets are reproduced from the record carrier. This problem
20 can be solved by retrieving the time stamps TS, and TS- respectively from the composite
~ packets and adding an offset value to the values of the time stamps. This offset value could
be taken equal to the time delay AT, described above.
The allocation of the time stamps during recording could also have been
done differently from the way described above, with reference to the figures 1a, 1b and lc.
25 An offset value could already have been added to the count value of figure 1d, and the sum
of the offset value and the count value could have been used as the time stamp for a packet.
Or, the cycles shown in figure 1d could have been advanced by the time interval AT during
the recording of the packets. In both situations, the count cycles shown in figure 1d could
have been used during reproduction.
30 | Figure 2 shows an embodiment of the recording apparatus carrying out
~ the recording method described above with reference to the figures 1a to 1d. The recording
apparatus has an input terminal 1 for receiving the packets shown in figure 1a. The input
terminal 1 is coupled to an input of a packet detector 2 and an data input 12 of a signal
combining unit 4. An output of the signal combining unit 4 is coupled to ‘an input of a
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timing pulses to the recording unit 8 via an output 30.
The oscillator 14 mayhaveaclockfmquencyofﬂhﬂ-lz as an example.
10 The counter thus counts up (or down) with this frequency and generates cycles of count
values starting with a start count value, that may be *zero’, to a final value, after which a
reset pulse supplied to the input 28 results in a resetting of the counter to its start value, so
that a next cycle starts. Packets arrive at the input terminal 1, and the detector 2 detects the
arrival of a packet, upon which the detector 2 generates a control signal and supplies this
15 control signal to the control signal input 10 of the signal combining unit 4. The count value
of the counter 20 at the time instant of occurrence of a packet is stored in the packet detected
by the detector 2, and supplied to the data input 12, upon the receipt of a control signal by
the signal combining unit 4. The composite packet thus obtained is supplied to the channel
encoding unit 6 for further processing, so that the channel encoded composite packet can be

20 recorded in the tracks on the record carrier 30. .

The unit 24 generates the timing pulses to the recordmg unit 8, so that it
knows when a frame of information has been recorded in a group of n tracks and a next
frame of information must be recorded in a shQsequmt group of n tracks. -

It will be clear that enough count values are generated in a cycle in order

25 to have a sufficient timing accuracy.

_ In 50 Hz systems, the counter niay count in cycles from 0 (zero) to
1080000-1 (=27x10%/25). In 59.94 Hz systems, the counter may' count in cycles from 0
(zero) to 900900-1 (roughly 54x10°/59.94), and in 60 Hz systems the counter may count
from O (zero) to 900000-1 (=27x105/30).

30 : Figure 3 shows an embodiment of a reproducing apparatus. A reprbducing
unit 50 is present having an output 51 coupled to an input of a channel decoding uﬁit 52,
which has an output coupled to an input of a demultiplexer 54. A ﬁ.rst output 56 of the
‘demultiplexer 54 is coupled to an input 60 of a buffer unit 58. A second output 62 of the

- demultiplexer is coupled to a first input 64 of a comparator 66, which has an output coupled



SD node of 'operation and an SD/ 2 node ‘of " operation, figure 8 shows a nore
el.aborated eniodeswses of the reproducing 5 apparatus, figure Secrifbososiod 1
vari-ous signal waveforns .ocurring in the reprodu0|ng apparatus of figure 4,
for various nodes of operation, that is: a HD Hode of operation, an SD node
of operation and an SD/ 2 node of operation. 10 Figure |la shows the
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Figure lc s hov‘ﬁ’?at a next cycle starts. Frames comprising channel encoded composite packets arrive at the
input of the channel decoding unit 52 upon reproduction. The channel encoded packets are
channel decoded so as to obtain replicas of the composite packets. In the demultiplexer 54,
15  the time stamps are retrieved from the replicas of the composite packets so as to obtain
replicas of the packets. The time stamps are supplied to the output 62 and the replicas of the
packets are supplied to the output 56. The replicas of the packets are supplied to the buffer
memory 58 and stored therein. The time stamps are supplied to the input 64 of the
comparator 66 and compared with the count values supplied to the input 82 by the counter

20 74.

The unit 70 detects the occurrence of synchronization words that are
- present in each frame in the signal applied to its input 71. This detection may take place
using a PLL. This offers the possibility to synchronize the cycles of count values generated
by the counter 74 to the time intervals in which subsequent frames are reproduced.

25 The unit 70 generates timing pulses to the counter 74. The timing pulses
have thus a relation to the start of the reproduction of a frame of information that has been
recorded in a group of n tracks. As a result, the cycles of count values generated by the
counter 76 under the influence of the oscillator clock pulses and the timing pulses are in full

- synchronism with the cycles of the counter 20. As has been explained with reference to the

30 figures le and 1f, the cycles of count values may have a delay AT compared to the time
intervals in which the frames are reproduced from the tracks.

A packet supplied by the demultiplexer 54 is stored in the buffer 58. The
- time stamp retrieved from said packet is supplied to the comparator 66 and compared to the
sequence of count Mues supplied by the counter 74. As soon as a coincidence between the
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been recor ded in the tInanisthesembodiment of the reproducing apparatus, the cycles of count
values may coincide with the time intervals in which frames of information are reproduced
from the record carrier. In such an embodiment, an adder unit (not shown) is inserted in the
connection between the output 62 of the demultiplexer 54 and the input 64 of the comparator

15 66. The adder unit may be capable of adding the offset value dié(:uss_ed earlier, to the time

stamps supplied by the demultiplexer 54. .

In the same way, the recording apparatus may be different, in that, as
already explained above, an offset value could have been added to the count value of figure
1d, and the sum of the offset value and the count value could have been used as the time

20 stamp for a packet. This requires an adder unit (not shown) in the connection between the
output of the counter 20 in figure 2 and the input 22 of the combining unit 4. Or, the cycles
shown in figure 1d could have been advanced by the time interval AT during the recording
of the packets, which requires a different timing using the timing unit 24. |

It should be noted that the invention is not restricted to the embodiments

25 described. Various deviations from the embodiments described are possible without departing

| from the scope of the invention. The inventidn is thus equally well applicable in
recording/reproducing apparatuses of the linear recording/reproducing type. Further, the
recording/reproducing apparatus may be a recording/reproducing apparatus of the optical
recording/reproducing type. |

30 Figure 4 shows a more elaborated embodiment of the recording apparatus
in accordance with the invention. The input terminal 1 is coupled to a signal input 104 of a
signal processing unit 102. Packets of information of an MPEG encoded video signal, such
as an MPEG-2 signal, received via the input terminal 1 are supplied to the input 104 of the
processing unit 102, in which Q.time stamp is added to each packet. Signal processing is
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during recor dtamp. AmaduloiM counter 116 is present which supplies 8 additional bits, in this example,
15 for the count value of the time stamp. M can have various values, dependent on the mode of
operation. As an example: in a HD (high definition) mode of operation (the recording bitrate
is 28 Mb/s, 4 uacks are written per one revolution of the head drum and.the tape velocity is
2.v,), M equals 6; in a SD (standard definition) mode of operation (14 Mb/s, 2 tracks are
written per one revolution of the head drum and the tape velocity is v,), M equals 12; in a
20 SD/2 mode of operation (7 Mb/s, two tracks are written per two revolutions of the drum and
the tape velocity is v,/2), M equals 24; in a SD/7 mode of operation (2-Mb/s, 2 tracks are
written in 7 revolutions of the drum and the tape velocity is vn/7)-, M equals 84.
Time stamps of 22-bit binary words long are generated by the counters
114 and 116, which are available at the output 134 of a latch circuit 132. A divide-by-4
25 frequency divider 118 is present so as to obtain a drum reference clock signal to control the
rotational velocity of the head drum 106. For N=225000, the rotational velocity is 30 Hz (or
1800 rpm, as explained above). For N=225225, the rotational velocity is 29.97 Hz (or
1800/1.001 rpm, as explained above).
Some additional circuitry is present, given by the blocks 120 and 122 for
30 generating a track start signal, present on the line 124, a reset signal on the line 126 and a 6-
| track reference signal on the line 128. Further, a packet arrival detector 130 is present.
Various signals present in the apparatus of figure 4 are given in figure 5.
Figure 5 shows signals present in the apparatus, if the apparatus is in the HD mode of
operation. The signal (a) in figure S is the signal present at the output 136 of the counter
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As said earlier, the KEigutee8 shows a gnore elabotated eémbodimenti of the: reproducing
© apparatus in accordance with the invention. The reproducing apparatus shows much
resemblance with the recording apparatus of figure 4. The processed signal comprising the
time stamped packets are read from the record carrier by means of a read head pair H,’ and
15 a read head pair H,', located on the rotating head drum 106, and are supplied via the signal
‘Jead 108 to the processing circuit 112°. Signal processing is carried out on the time stamped
packets, such as a channel decoding, buffering and desmoothing, in the processing unit 102.
The time stamps are removed from the packets and the packets are supplied to the output
terminal 86 in dependence of the time stamps. _
20 ' An oscillator circuit 112’ is present and supplies a oscillation frequency of
27 MHz. The oscillator circuit 112° supplies a clock signal to a modulo-N counter 114. As
has been explained above, for a 625 lines/50 Hz system, N equals 225000 and the rotational
velocity of the head drum 106 is 1800 rpm. For a 525 lines/60 Hz system, N equals 225225
and the rotational velocity is 1800/1.001 rpm. The counter 114 supplies 18 bits for a count
25 value. A modulo-M counter 116 is present which supplies 8 additional bits for the count
value. M has the same value, dependent on the mode of operation, as explaingd above. The
22-bit count value generated by the counters 114 and 1126 is supplied to a comparator 144.
The comparator 144 further receives the time stamp retrieved from the time stamped packets,
from the processing circuit 102°. Upon coincidence of a time stamp value with a count value,
30 a coincidence signal is generated on the line 146 by the comparator 144. The packet that
" comprised the time stamp for which a coincidence was established, is supplied to the output
terminal 86 in response. to the coincidence signal. |
A divide-by-4 frequency divider 118 is present so as to obtain the drum
reference clock signal to control the rotational velocity of the head drum 106. For N=22500-
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'S coupled Lo A ute S5 the signal present on the line 124 of the circuit 120, The signal (d) in figure 9
is the signal present on the line 128 of the circuit 120. The slgnal (e) in figure 9 is the signal
present on the output line 126 of the circuit 122. The signal (f) in figure 9 is the count signal

15 present on the output of the counter 116 which is supplied to the comparator circuit 144.

Figure 10 shows the signals present on the same locations in the apparatus
of figure 8, when the apparatus is switched into the SD reproduction mode. Figure 11 shows

the signals present on the same locations in the apparatus of figure 8, when the apparatus is

switched into the SD/2 reproduction mode.



10 channel encoding unit 6, which -has an-output coupled to an input ~of  a-: ?
recordi WO8308, An output of the packet detecr 2 is coudlGBP§IR0E ONt 1 ol

i nput 10 of the signral conbining unit 4. oscillator 14 is present having .
an out put coupled to a clock input 16 of counter 20. The output of the
count er u led to a second data input 22 of the signal conbining unit
4. 5 A éLQHRiB Bssiong unit 24 i's present for supplying the timng in

the apparatus. The unit 24 has an input 25 for receiving clock pulses from
the oscillator 14 and an out put 26 for supplggng reset pulses to a reset
i nput 28(M1) t he count Wl i es timng pulses to

frequencloRr 2 “”Méﬁfé“s@ﬁ%&%ﬁnﬁ*‘eﬂﬂ% RS b 1 Syt TR by ERE
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control signal to the ¢o n t conbi ni ng unit
4. The cE® val ue of g“g&irﬁ%ﬁ&ﬁ% Qﬂﬁ@%ﬁﬂé“ﬂﬁ&iiugggb occurrence of a
packet is stored in the packet detected by the detector 2, and supplied to
the data input 12, upon the receipt of a control signal by the signal
conbining unit 4. The conposite packet thus obtained is supplied to the
channel encoding unit 6 for further processing, so that the channel encoded

conposite packet can be 20 recorded in the tracks on the record carrier 30.
The unit 24 generates the timng pulses to-the recording unit 8, so that it



knows.-when-a frame of information has:been recorded in a group of n tracks
and a-next fwews3edsi nformati on nust be recorded in a subsequACTIZPEHRIDHT n
tracks. It will be clear. that enough count vg_}ues are generated in a cycle
in order 25 to have a sufficient timng accafacy. In 50 Hz systens, the
. counter may count in cycles fromO (zero) to 1080000-1 [err]. In 59.94 Hz

' systens, theCEAIMSer my CWO (zero) to 900900-1 (roughly
~[err]), and in 60 Hz syste ounter may count fromO (zero) to
900000-1 [err]. 30 “m\shows an enbodi nent of a
reproduci ng apparatus. A rep M\“W@ m s present having an output 51
coupled to an input of a cha codrng® unit 52, which has an out put
coupled to an input of a demJItl pl exer 54. A first output 56 of the

derul tiplexer 54 is coupled to an input 60 of a buffer unit 58. A .second
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and suppl i esappamtus) cCOMPHSIEt o t he reproducing unit 50. A 5 clock input 76

81(‘) gpe cognt_er 14 't%m%%ﬂﬁlﬁgré&% %M&mm Il ator 78. An out put
- channel encoding means for channel encoding the information signal into a channel encoded
information signal,
- writing means for writing the channel encoded information signal in said at least one track
on the record carrier, the channel encoded information-signal comprising frames of
10 information being recorded in said at least one track, characterized in that the apparatus
further comprises time stamp generator means for generating time stamps having a relation to
the moment of occurrence of a packet comprised in the information signal. received,
combining means for combining a packet and its corresponding time stamp so as to obtain a
composite packet, the time stamp generator means comprising counter means adapted to
15 generate subsequent cycles of subsequent count values, said cycles coinciding in time with
the recording of subsequent frames of information in the at least one track on the record
carrier, the time stamp generator means being adapted to generate, in response to the
detection of the occurrence of a packet in said information signal, a time stamp for said
packet, which time stamp has a specified relationship to the count value of said counter
20 means at said moment of occurrence of said packet. :
2. Recording apparatus of the helical scan type, for recording an information
signal in slant tracks on a record carrier, the information signal comprising packets that may
occur irregularly as a function of time in the serial datastream of the information signal, the
apparatus comprising
25 - an input terminal for receiving the information signal,
- channel encoding means for channel encoding the information signal into a channel encoded
information signal,
- writing means for writing the channel encoded information signal in said tracks on the
record carrier, the channel encoded information signal comprising frames of information, 2



the counter 74 is wch_1 nput 82 of the conparator 66:" The
0sCi | | atks 96739904 | | frequency of 27 Mz, PAIIRIWON | e,
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i nput 7 \thdrS 1] BhatadtSaid! inHatothe lapparanisrfuethed Cormprises ttiné smimemxt hat

a next cycle starts. Frames conprising channel encoded c osite cket
arrive aneaﬂsd’orcpmmbngmmbﬁwmﬂgnl}ﬂl e momesh ?rrp i

conpost (HPHRAAS B frprrRput HER ThorVeh i5hitfing el ?ﬁ%&*s‘*é%‘ﬁ&'? ﬁ%mﬂ‘* L
retrisveg édreeipbhding ajthé s@ampo ashn ahmpcxsedmpqmel«;nbhetsﬂxmnemanm generator

:ﬁgl ngismgégt he ackets The ti rn::l star{gs are s I|ed to%éshﬁiu%’s&ﬂqlgz and
the packgfigesdsiid :é}%%slﬁgj %ﬁguméf i&bvdxﬁéoi 26 Grbtpy 6f i subsBe
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Pl ac o USirilip Fof sdid Ekét eihwﬁmm&rapaﬁ b'sbétiﬂedﬁ-.lﬁmelﬁ apithe cofirt valiwl 6f5 of
count va% generapt-sed by the counter 74 to the tine |ntperval S in which )
subseques&dbomm atcfaich moment ob gecurrence of said packet. The unit 70 generates -

timng | ses to th h
the Start of the ropr aRtdihe dgpardtif a8 cliiida B BER 1'GYS, HtEciBled B itk
recor dechiiB starfip @eserator indans chmprides ascillasor mcansl'ﬁrwmhmgca‘ clock signalzfon the

generated by the
counter means, the counter means being adapted to count through subsequent count values in

15 response to said clock signal.

4, Recordmgappammsasclaxmedmclaxm3 characterized in that the
oscillator means is adapted to provide a clock signal having a clock frequency of 27 MHz.
5. Recording apparatus as claimed in claim 1, 2 or 3, characterized in that

- the time stamp generator means further comprises. resetting means for resetting the counter

20 means into a start count value, upon the start of recording of a frame of information.
6. Recording apparatus as clzimed in claim 1 or 2, characterized in that said
specxfied relationship is such that the time stamp and the count value are equal to each other.
7. Recording apparatus as claimed in anyone of the preceding claims,
characterized in that the packets are MPEG information pa.ckets that satisfy the MPEG

25 datastream format. . _
8. Record carrier obtained by the recording apparatus as claimed in anyone
of the preceding claims, having an information signal recorded on it in at least one track on
said record carrier in channel encoded form, the channel encoded information signal
comprising frames of information being recorded in said at least one track, a plurality of

30 packets coinprised in the information signal being stored in a frame together with a time
stamp for each of the packets in the form of a composite packet for each of the plurality of
packets, the time stamp in a packet having a specified relatioriship to a count value lying in a
cycle of subsequent count values from a start value to 2 final value, said cycle coinciding in |
time with a time interval required for recording a frame of information on' said record



counter 76 ‘under - the i I-l at or cl ock pul ses and the

timng pul seWIB08S ¢ | | synchronl sm mh the cycles of the cORERISONI As
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of count val ues may have
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buf fer 58 Supdémmuhefﬁmh&mnuonmnah atfmnbu:rffthe cimnebendeded information sxgnal
term nal 86 i espon {o I nput
5. A sequencEEing TRt i sl Bt 3 onl s W, rpaflcing aneRrishl ciBBhiiRg, ' o

resulting in I p@diigieanssior teading thedehanndllencoded/inférmution |sifial fmisaxaaamstone

enough count val ues are generated in a cycle in order to have a sufficient
timng accura®®¥k,ln 50 Hz systens, the counter may count in cycles fromoO

(76790 .05 il by ot oSS veb R S e &H&ﬁéﬁaﬁmﬁﬁa

from O (zq00) replic® 0P M¥informationsigrat,r enbodi ment of the reproducing
apparatus, h?ax?%%l ut teci'];mrcxaolufgr supplying the replica of the information signal,
characterized in that the frames in the channel encoded information signal reproduced from
* the record carrier comprise composite packets, being the packets comprised in the informa-
tion signal, time stamps being added to the packets so as to obtain said composite packets,
15 said time stamps having a relation to the moment of occurrence of a packet compnsed in the
~ information signal upon recording, the channel decoding means comprising '
- time stamp retrieval means for retrieving the time stamp from a composite packet so as to
obtain the packet and the time stamp corresponding to said packet,
- éounter means adapted to generate subsequent cycles of subsequent count values from a
20 start value to a final value, said cycles coinciding in time with the reproduction of the frames
from said at least one track, '
- output means for comparing for each packet its corresponding time stamp with the count
value of the counter means and for supplying the packet to the output terminal at a time
instant when the count value of the counter means and the time stamp have a specified
25 relationship to each other.
10. o Reproducing apparatus of the helical scan type, for reproducing a -
information signal that has been recorded in channel encoded form in slant tracks on a record
carrier, the information signal comprising packets that may occur irregularly as a function of
time in the serial datastream of the information signal, a frame of the channel encoded infor-
- 30 mation signal being recordéd in a groups of n subsequent tracks, where n is an integer larger
than 1, the reproducing apparatus comprising
- reading means for reading the channel encoded information signal from the tracks,
- channel decoding means for channel decoding the channel encoded information signal into a
replica of the information signal,
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15 - relationship to each other.

11. Reproducxng apparamsasclalmedmclaxm9or 10, characterized in that
the apparatus comprises oscillator means for providing a clock signal for the counter means,
the counter means being adapted to count through subsequent count values in response to said

clock signal. : _

20 12. . Reproducing apparatus as claimed in claim 11, characterized in that the
oscillator means is adapted to provide a clock signal having a clock.frequency of 27 MHz.
13. Reproducing apparatus as claimed in claim 9, 10, 11 or 12, characterized

in that the time stamp generator means further comprises resetting means for resetting the
counter means into said start value, upon the start of reproducing of a frame from said at
25 least one track. : _
14. - Reproducing apparatus as claimed in claim 13, characterized in that the
resetting means comprises synchronization means for detecting the start the frames in said
reproduced channel encoded signal, the synchronization means being adapted to generate a
reset signal for resetting said counter means. |
30 15 Reproducing apparatus as claimed in claim 9 or 10, characterized in that
said specified relationship is such that the time stamp and the count value are equal to each
other. _ .
16. - Reproducing apparatus as claimed_in anyone of the claims 9 to 15,
characterized in that the packets are MPEG information packets that satisfy the MPEG



processi ng ‘ugit in which atime stanp i's added to each p | gnal -
processi ng F?O%%furum‘“ﬁmglmlmmutn the tinme stanped pgié@in@,s’g@ﬁgh o
as a channel encoding, b gl Mot hi pg in the processing unit 102.
The processed signal conptising tfe finme st anped packets is supplied to a
write head padchstfedfd foraiafl t0 a wite head pair [err], |located on the

‘rotating head drum 106, via the signal ‘l'ead 108. A phase | ocked | oop (PLL)
110 and an 517.0sci | | at or &ecerding methag, for yecasding anminformation |signal incatrleast one track

112 i s adapt t P il ' gr f I I 4 . The

pur pose of t alsﬁi&# i ’t‘gigc?ﬂ%?ég @Ré?@%%&ﬁﬂg%éwwﬁ% one of the
oscillator ce¢laims 1892 to the timng of the incomng MPEG signal, which is
al so roughly 27 MHz. The PLL 110 | ocks onto the PCR cl ock infornmation

i ncluded in the MPEG packets and controls the clock frequency of the
oscillator circuit 112 accordingly. The 10 oscillator circuit 112 supplies
a clock signal to a nodul o-N counter 114. For a 625 lines/50 Hz system N
equal s 225000 and the rotational velocity of the head drum 106 is 1800 rpm
For a 525 lines/60 Hz system N equals 225225 and the rotational velocity
is 1800/1.001 rpm The counter 114 supplies 18 bits, in this exanple, for
the count value of the tinme stanp. A nodul o-M counter 116 is present which
supplies 8 additional bits, in this exanple, 15 for the count value of the
time stanp. M can have various val ues, dependent on the node of operation.
As an exanple: in a HD (high definition) node of operation (the recording
bitrate is 28 Md/s, 4 tracks are witten per one revolution of the head
drum and the tape velocity is



[err],* M equ . jn a SD (standard defini-tion) node of opera.tfér

Mo/ s, 2'tracsé§%$%ug?ltten per one revolution of the head drum and the tape
velocity is [err], Mequals 12; in a 20 SD/2 node of operation (7 M/s,

two tracks are witten per two revolutions of the drum and the tape
velocity is [err], Mequals 24; in a SD7 nnj 5KL operation (2 Mis, 2
tracks are witten in 7 revolutlons of the d J nd the tape velocity is
[err], Mequals 84. Tine stanps of 22-bit binary words | ong are generated
by the counters 114 and 116, which are available at the output 134 of a
latch circuit 132. A divide-by-4 25 freguency divider 118 is present so as
to obtain a drumreference clock s nt rol ge rotational velocity
of the head drum 106. For, FPIls 30 He (or
1800 rpm as expl ai ned . . cyelocity is
29.97 Hz (or 1800/1.001 qgnl f) Sone addi tiopgl circuitry
is present, given by the blocks 1 an I 30 generating a track
start signal, present on the line 124, a resg¢t signal on the line

6- track reference signal on the lind 128. Further, a packet arrlv;Fﬁlﬁr1lx
detector 130 is present. Various S|gdahs present in the apparatus of figure
4 are given in figure 5. ,Figyre 5|shq (ST gn “s prqsept \n qhe appar at us,
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in froure 5 wodemaess gnal present at the output of the divi derpdi/fBosiings
si'rgnal (c) in figure 5 is the signal present on the line 124 of the circuit

120.” The signal (d) in figure 5 is the signal present-on the [ine 128 of
‘the circuit 120. The signal (e) in figure 5 is the signal present on 5 the
output line 126 of the circuit 122. The.sigz?lnf) in figure 5 is the count
signal- present on the output of the counter®#18°which is supplied to the
latch circuit 132. Figure 6 shows the signals present on the sanme | ocations
in the apparatus of figure 4, when the apparatus is switched into the SD
recordi ng node. Figure 7 shows the signals present on the sane | gcati §s in
the apparatus of figure 4, when the apparatus is 10 sw tched iagh_Lhz_EIYZ
recordi ng node. Figure 8 shows a nore el aborated enbodi nent of
reproduci ng apparatus in accordance with tige inventiog. The rep

apparatus shows nmugh resenbl ance mtﬁ or di ng us o

The processed signal conprising thé\}i n$io¥Abnped p NEbrle re

record carrier by ans ofla read neqd.psmun [ferr cdpingd T ea

[err] located on the rotat|ng head dr and ar Hed v

signal lead 108 to the professing cii It %'. Si gnal processi

carried out on the ti packetq, [suCh as a channe

buffering and desnoot h sq§ing unit 102. The| tinme

removed fromthe pack 55 Rhe packets Jare supplied’'tq the output
termnal 86 in dependence of, the tine stgnps. 20 3 An
oscillator circuit 112' is present anCes i a oscil gl f requency of
27 MHz. The oscillator circuit 112" susgiNT ' Bb a nodul o- N
counter 114. As has been expl ai ned aboyve 625 Jg Hz system N
equal s 225000 and the rotational velocit t he head dr 106 is 1800 rpm
For a 525 lines/60 Hz system N equals 245225 2 2L
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and tHe rot avyooasessel ocity is 1800/ 1. 001 rpm The counter 114perpsdeionzo3ls
bits for a count 25 value. A nodul o-M counter 116 is present which
supplies 8 additional bits for the count value. M has the sane val ue,
dependent on the node of operation, as explai ned above. The 22-bit count
val ue generated by the counters 114 and _11231mupp| led to a conparator
144. The conparator 144 further receives th stanp retrieved fromthe
ti me stanped packets, fromthe processing circuit 102'. Upon coi ncidence of
atime stanp value with a count value, 30 a cidence signal is
generated on.the line 146 by the conparator 1p4. The packet that conprised
the tinme stanp for which a coi nci derree—w =S abllshed I's supplied to the
output ternminal 86 in response tfo : A divi de-by-4
frequency divider 118 is pr esant rence cl ock
signal to control the rotatiofall® E. For

N=22500- 15 0, the rotational bm  as
expl ai ned above). For N=225225, 97 Hz (or
1800/ 1. 001 rpm as explained gp IS present,
gi ven by the bl ocks 120, 122 &n kjg8{art signal,

present on the line 124, a rese 5 track
reference signal on the line 128 4 ‘ < ef erence
signal on the line 142. Various S|gnals pr € i  FApUaaRtTs of figure
8 are given in figure 9. '
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Fi gure 9 slwmsmglal S present in the appar atus, if the apparetrasos/s203n t he
HD r eproduction node of operation. The signal (a) in figure 9 is the signal

present at the output 136 of the 10 counter 114, which is also the count
signal which is supplied to the conparator circuit 144. The signal (b) in
figure 9 is the signal present at the outl?ziﬂof t he divider 118. The signal
(c) in figure 9 is the signal present on line 124 of the circuit 120.
The signal (d) i3 igubldd is ¢De siTWHI prﬁk’ent the |line 128 of the
circuit 120. Thdf) gnakfDe) ikfDi guldd i stk s | present on the out put
line 126 of the@cwtgzz m si D (fLDn flg.@e 9 is the count signal
15 present on tHEOUtp countetr 1mm chyT,S supplied to the
conpar at or ci rCL'r"t- 144. gur 0 sIl h gha present on the sane

| ocations in the 3ppar of figure 8] vvhen_ he apdaratus is switched into
the SD reproduct in node. Figurgq 11 sths t he] signil s present on the sane

| ocations in the<Qppar of fflgure 8} when t he agparatus is swtched into

the SO/ 2 reprodulil on . 16 Rel ajed docpnent st (D1) Resear ch
Di scl osure,. Cctolddy 19 p. 583 (D2) | JO' I EC 43.818 international
standard, part 1<>Syst , datqd 13 venbery 5 1994. (D3)

US ser. no. 08/ 2 R, 193, fliling _date 08{04-94 [PHN 14.818) (D4) us
ser. no. 08/253, , fifling datd 03-06494 (PHA 21. 836)
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(D5) - » - wom 201.945.6, filing-date 05-07-94 (PHN 14. 98&)meeelRd203
EP- 94.201.967.0, filing date 07-07-94 (PHN 14.937) 17 CLAIMS: 1.

Recor di ng apparatus for recording an information signal in at |east one
track on a record carrer, the information signal conprising packets that
‘may occur irregularly as a function of t| nﬁél]g the serial datastream of the
information signal, the apparatus co - an input termnal for
recei ving the inf dSat | i gn(ila'| neI €@ odi ng=seans for channel
encodi ng the inf Rt | oL gna to %\Qhan encdsQl infornation signal,

- witing neans fQDw i LTy thmaanDencd’.cBi i nf@@@ation signal in sai d
at | east one tragk;on t eco carrger, t chanr@)encoded i nformation
signal conpri si né"ﬁam& 10™nf or ion ng r rded i'n said at | east
one track, charactxized-h thai~k he apfaratus|furthér conprises tinme stanp
generator neans feg genefating tijme stafgps having a rfelation to the nonent
of occurrence of &Rpacke onprTSled in tthe infprmati gn signal received,
conbi ni ng nmeans f Q@ conbjpal ng a—packet dnd its|corresponding tinme stanp so
as to obtain a corPosite| packet, fthe tife stanmp generhtor neans conprising
counter neans adapfed to gersr at e SYbseqoent cy s of subsequent count
val ues, said cyclgs.coingifding Lgtinme wth
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the recordi vgoeénmabsequent franes of ‘infdrmation in the at | eeriBssMB203r ack
on-the'record carrier, the time stanp generator neans being adapted to
genérate, kn response to the detection of the occurrence of a packet in

. said information signal, a time stanp for said packet, which tinme stanp has
a specified relatlonshlp to the count V%ﬂtqng said counter 20 nmeans at

- said nonment of occurrencg.of s Recor di ng
~apparatus of thegl cal y rec anorm&tl on signal in
- slant tracks on cor&‘"hrrl . |ﬂfor 1on i ghal conprising packets
that may occur iBul a as Gﬁjunc |ﬁJ&He serial datastream
~of the informatiqgn qn sign t hg_pppar gtyus COER_ISInq_LS - an input term nal
~for receiving the Thf or mari on st gnal, - channel encodi ng neans for channel

- encodi ng the infordation gnal ilnto a Ehannel| encoddd i nf or mati on si gnal
- witing neans fe® witfng the ¢hannel}encoddgd inforjmati on signal in sai d
tracks on the recRd car r, tTe channgl encdgded i nflormati on signa
conprising franesaf infadmtion} a franme df inforjpation being recorded
. in a group of n sePsequent trackg, wherp n is jan inteper larger than 1,

- characterized in NJat t apparatus fargher TOnpri SES tinme stanp generator
nmeans for generat|®g ti stanps {havingla rel gtion fo the nonent of
occurrence of a padket conprised|in the}infornation]signal received,
conbi ni ng neans f &g conbrmi ng a—Iacket and 5 Jits cprresponding tine stanp
so as to obtain aXonpositle packe¢t, theltime dtanp ¢generator
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nmeans ‘conpri {jg\sk4pe¢sNt €r nmeans adapted-to generate subsequent gyfIEYS06%03

subsequent count values, said cycles coinciding in tine witht
of Subsequent groups of n subse- quent tracks on the record ca
time stanp generator neans being adapted to generate, in respo
‘detetion of the occurrence of a packet in rmslnformatlon sig
10 stanp for said packet, which tine staﬁ?? a specified re

he recordi ng
rrier, the
nse to the
nal, a tine
Iatlonship to

t he count value of said counter neans at said nonent of occurrence of said

packet. 3. Recor di ng apparatus as clainmed in clai

m or 2,

characteri.zedin that the time stanp generator mMmgags conprises oscillator
means for providing a clock signal for the counjer neans, the gq&mnter neans

bei ng adapted to count through subsequent countjivalues in 15

rid&bonse to
[2]

said clock signal. 4. Recording apparatus as clai gl in claim
3, characterized in that the-g'g ator nmeans i S adapted to|prqwsde a cl ock
signal having a clock frequemlyeokl27 MHz. 5. Recdi@) ng
apparatus as clainmed in clai mUm-2d40r 3, characterized in that time
stanp generator neans further cogprise 2S6 ng Nean or fresetting the
counter 20 neans into a start ceunt value, u the st affe—g ecordi ng of
a franme of information. 6. Recor Hi appar aj gs E;clalned In
claiml or 2, characterized in that said sp&c|fidd repat| G188 is such
that the time stanp and the copmt=yal ue ar € - e=frised. 7.
Recor di ng apparatus as clainmedin gnyone of the ) B ai s~ .
characterized in that the packpi#s.jre MNP | QEegs et satisfy
the MPEG 25 dat astream f or ng -?3 =2 argigr obt ai ned by
the recording apparatus as claj E8|in anyoi= dErg dl ai s,
havi ng an infornmati on signal rExeged on 11Vi a QgﬁLLLgck on
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sai d recordﬁagg,hfﬁ,sl n channel encoded foérm -the channel encoggqpesno203
infermati on signal conprising frames of information being recorded in said
at | east one track, a plurality of 30 packets conprised in the information
signal -being stored in a frame together with a time stanp for each of the
packets in the formof a conposite packetgglgeach of the plurality of
packets, the time stanp in a packet havin pecified relationship to a

t

count value lying@h a e of bs n t ves froma start val ue
to a final val ue,&Eid e c&Prci ditti?in %2 tine interval
required for recdu®ng 6JIkaneC53 i nflek=dat i &on sﬁﬂa record carrier. 9.
ReprodUC|ng appaquus f reprEQEC|n |nfggﬂpt|oul_|gnal t hat has been
recorded in channel encoded formin at [east one track on a record carrier,

risind packegs that] may |pccur irregularly as a
t hetinformation signal, a

the informati on siwhal c¢
function of tine i the perial 5| datasfream o

frame. of the chanmgt enc d i nfdrmati oh signa] bei recorded in said at
| east one track, {Re reproduci ngfapparatus conprising - reading neans for
readi ng the channad encoded i nforjmati on|sign fro aid at |east one

track, - channel agcodin ans=f{or chafnel odi t he channel encoded

information signalN\Into a {10 repllica of Jthe infornmafdion signal, - an output
term nal for supplds ng the replidqa of the infofmati signal, characterized
in that the framesn t hanneH encod¢d i nfof nmati ok signal reproduced

from

— emamang
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the Fecord’ 'CVd d67doodsONPr i se. conposi te packets, being the packef.fr,gga]aﬁosed
in the=informa- tion signal, time stanps being added to the packets so as
to obtain said conposite packets 15 said time stanps having a relation to
‘the nonent of occurrence of a packet conprised in the information signal

upon recordi ng, the channel decoding nean rising - time stanp
retrieval neans f retrieving the ti froma conposite packet so as
to obtain the pag an e tg stgcorr ondi@to sai d packet, -
counter neans ad dt ner su uen cl ese®* subsequent count

val ues froma 20 yar t ue ya figned va@g; sai@degycles coinciding in
time with the repreduct i~e# of frames fr aid | east one track, -
out put neans for ar##g for ch ﬂdbket corr onding time stanp

with the count valXe of ghbk couantler neafs and or supplying the packet to
the output termnagat ajtinme ingtant en the}jcount \val ue of the counter
means.- and the ti mStanp™hve a—gpecifi¢d 25 el ati qnship to each other.
10. Rexr oducinp appadatus off the_helic scan type, for
reproduci ng a i nfemati op signal {that has been{recofded in channel encoded
formin slant tracgks on ecord-carri=ey, the [nforfation signal conprising
packets that may dscur irrpegularlly as affuncti pn of {time in the serial
datastream of thednforngation signal, alfrane pf thgq channel encoded i nfor-
30 rmation signal <€eing ordeeHin a gjoups of n supbsequent tracks, where
nis an integer | &Yyer thaph 1, tHe repr¢duci ngjapparktus conprising -
readi ng neans for Xxeading the dﬁannel encoded | nforngtion signal fromthe
tracks, - channel <&ecodi means—f or chfnnel decodi ng the channel encoded
information signalkJJnto a feplicg of the¢ inforpationlsignal,
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- an out put wewesoes for supplying the-repkica of the informipicofinsiiadd -
chdracterized in that the frames in the channel encoded information signal
reproduced fromthe record carrier conprise conposite packets, being the
‘packets conprised in the informa- tion signal, tinme stanps being added to
t he packets so as to obtain said conposiiipljgkets, 5 said time stanps
having a rel ation t he ment of ocgurr of a packet conprised in the
i nformation sign pon ormJﬁi th han decdg;hg means conpri sing -
time stanp retriewat neaststfor smetrievwrng the=ti me Stanp froma conposite
packet so as to dofxi n t¢he) packed and(fDe tiE st agcorresponding to said

packet, - counter ans pt em gei at e ;SUbseq cycl es of subsequent
count values fro 10 rt et fi rHP val br®= sai d cycl es
coineiding in tinmgwth reprofducti o of supsequedt groups of n

subsequent tracks; out put means} for cqnparing for dach packet its
corresponding ti mStanp W th t count {val ue=pf the-counter neans and for

suppl ying the paclgat to outp terminal at]a tijre i nstant when the
count val ue of thecount means fand the¢ tine ptanp| have. a specified 15
relationship to eXh oth 11. - - Repr odugi ng apparatus as
clainmed in claimQor 10 har actleri zed|in thaf the|apparatus conprises
oscillator means & propdiding ajclock $ignal for the counter neans, the
counter neans bei /g ada to edqunt thfough subseglient count values in

response to said &ock sigpal.
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(57) Abstract

A recording apparatus is disclosed,
for recording an information signal in at
least one track on a record carrier (30).
The information signal comprises packets
(Pi) that may occur irregularly as a func-
tion of time in the serial datastream of the -

(54) Title: RECORDING AND REPRODUCTION OF AN INFORMATION SIGNAL COMPRISING PACKETS THAT MAY OCCUR
IRREGULARLY AS A FUNCTION OF TIME IN THE SERIAL DATASTREAM OF THE INFORMATION SIGNAL

1
information signal. The apparatus com- ! )
prises an input terminal (1) for receiving
the information signal, a channel encod-

ing unit (6) for channel encoding the in- PACKET
formation signal into a channel encoded ETECTOR
information signal and a writing unit (8) DETECTOR

2

for writing the channel encoded informa-
tion signal in said at least one track on the
record carrier. The channel encoded in-
formation signal comprises frames of in-
formation. A frame of information may be
recorded in a group of n subsequent tracks
(TY0 to Tr11), when the recording appara-
tus is a recording apparatus of the helical
scan type, where n is an integer larger than
1. The apparatus further comprises a time

stamp has a specified relationship to the count value of said counter
apparatus is also disclosed (Fig. 3).

8, 30
{ §
.
12 CHANNEL
ENCODING
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stamp generator unit (14, 20, 24) for generating time stamps (TS;) having a relation to the moment of occurrence of a packet comprised
in the information signal received. Further, a combining unit (4) is present for combining a packet and its corresponding time stamp so as
to obtain a composite packet (P;’). The time stamp generator unit comprises a counter (20) for generating subsequent cycles of subsequent
count values, and said cycles coinciding in time with the recording of subsequent frames in said at least one track on the record carrier. In
response to the detection of the occurrence of a packet in said information signal, a time stamp for said packet is generated, which time

means at said moment of occurrence of said packet. A reproducing
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