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Recording and reproducing an MPEG information signal on/from a record carrier. 

The. invention relates to a recording arrangement 'for recording an information 

signal in tracks on a record carrier' the recording arrangement comprising 

~ an input terminal for receiving the information signal, 

- channel encoding means for channel encoding the information signal so as to obtain a 

5 channel signal suitable for recording in a track on said record carrier, 

- writing means for writing the channel signal in the track, 

the channel signal comprising subsequent signal blocks_, each signal block comprising a first 

block section which comprises a synchronisation signal and a secon_d block section which 

comprises a number of channel bytes, to a record carrier obtained with the recording 

10 arrangement, and to a repi-oducing arrangement for reproducing. the video. signal from th~ 

record carrier. 

15 

A recording arrangement as given in the opening paragraph is known from EP­

A 492,704, document (1) in the list of references that can be found at the end of this 

application. 

The known arrangement is a recording arrangement of the helical scan type and 

records an information signal comprising a digital audio signal and a digital video signal in 

audio signal recording sectors and video signal recording sectors respectively in subsequent 

tracks, where, '!hen recording a track, the video signal recording sector in a track comes 

20 first and is followed by the audio signal recording sector. The order in which the sectors 

occur in a track can however also be in the reverse ordCr. Further, _other Sectors may be 

included in a tl'.aCk, such as a clock run-in area located at the beginning of a track,_ so as to 

enable a_ locking-in of the internal system clock on the signals read from the track, and . 
i ' : 

preamble and postamble areas that are located between the various sectors and function as an 
. . . . 

25 edit gap. Reference is made_ in this respect to the earlier filed European patent applications 

no.93.202.950, reference (2) in the list of references and no. 93.201.263, reference (3) in 

the list of documents. 

The prior art documents rela~ to proposals for the realisation of a new digital 

video cassette (DVC) recorder standard, which enables the recording ~d reproduction of 
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digital video and digital audio on/from a longitudinal magnetic reeord carrier. This new 

digital video recorder standard will lead to new digital videorecorders/reproducers of the so­

called DVC type. 

5 The invention aims at providing a ~ording arrar,ige.ment which is capable of 

recording other type of information signals. in the ~own t3.pe fo~t as. defined in the 

preamble. The recording arrangement in accordance with the invention is chanicterized in 

that the information signal is an MPEG information signal. in accordance with an MPEG 

format, the MPEG information signal comprising subsequent tranSport packets, ~t the 
. . I . . . . . . 

10 channel encoding means are adapted to store each time .information included in~ transport 

packets of the MPEG information signal in the second block sectirins of a group of y signal 
.. . . 

blocks of the channel signal~ that. the second block section of at least the first signal block of ( 

the group of y signal blocks comprise a third block section for storing identification 

information identifying the signal bl~k as being the first signal block· of the ~up of y 

15 signal blocks. and that x and y are integers such that x ~ 1 and y > 1. 

More specifically, the recording arrangement in accordance with the opening paragraph is 

characterized in that the information. signal is an MPEG information. signal in accordance 

with an MPEG format, the MPEG ·information signal comprising subsequent transport 

packets, that the channel encoding means are adapted to store each time information included 

20 in x transport packets of the MPEG information signal in the second block sections of a 

group of y signal blocks of the channel· signal, that the second. block seCtions of the signal 

blocks comprise a third black section for storing sequence number. information relating to a 

sequence number of the signal blocks, and that x and y are integers such that x C!: 1 and y > 1. 

The invention is baSed on the following recogniti0n. The draft Grand A11ianCe 
25 HDTV System Specification ~ted February 22~ 1994, document (4) in the list of references, 

more specifically the chapters V and VI of this specification, comprises a description of a. 

transport syStem for transmitting an MPEG infonitation signal, which includes a data 

compressed digital video signal arid a corresp0nding data compressed digital· audio signal, for 

broadcasting purposes or for transmission via a cable network. The MPEG information signal 

30 is in the form· of transpc>rt pactets having either an equal length or a variable' length in time. 

· In both cases however. a transpon packet comprises 188 bytes of information, the first byte 

being a synchronization byte. 

A transmission such an MPEG information signal in the form of a recording on 

and a reproduction from a rec0rd carrier, such as a magnetic recorc:t qarrier, require special 
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measures to be taken in order to realize such kind of transmission via the known tape format. 
. . . 

More specifically, the invention relates to _storing the transport packets in the sigilal blocks of 

ttie known tape format. 

Generally, it can be said that~ when storing the information included in a 

5 number of x transport packets of the MPEG information signal in a n~mber of y signal 

blocks, some unoccupied space remains available in the y sighal blocks for the storage of 

additional information, which additional information relates to the specific ai>J>lication of 

recording and reproducing the MPEG information signal on/from the record carrier. In a 

specific example of the DVC format, the second block sections can comprise 77 bytes o_f 

10 · information. In that situation, two transport packets, from each _of which the sync byte has 

been deleted, can be stored in second block sections of five signal blocks. Now, 11 bytes ( = 
5 x 77 - 2 x 187) remain available in the five signal blocks. Those 11 bytes can be divided 

over the second block sections of the five signal blocks in various ways so as to obtain the 

third block.sections. One such way is that the first two bytes of all second block sections are 

15 available~ third block sections and that the last byte available can be considered as a third 

block section to indicate the boundary between the information of the two transport packets 

as stored in the five signai ·blocks. 

In the above example, identification information identifying the signal block as 

being the first signal block.of the group of y signal blocks can be stored in a third block 

20 section of the first signal block in a group of y signal blocks. Or, sequence number 
. . 

information ( sequence numbers) relating to the sequence of the signal blocks can ~e stored 

in the third block sections. This sequence number can also be identified as a continuity 

counter. The measures proposed result in a number of advantages. 

The advantage of using identification information identifying a signal block as 

25 being the fiist signal block in a group of y signal blocks, is that the beginning of a group 

can be detected, which simplifies the read out of the data du.ring reproduction. 

One advantage using sequence numbers is that, when reproducing the signal . . . . 

blocks, it can be declded upon retrieval of the sequence numbers, whether a signal block has 
. ·.' 

been missed because· of reproduction ~rs or not, so that an error correction or concealment 

30 ~ be carried out. Another advantage is that one may shuffle the information to be stored in 

the signal blocks upon recording. Upon retrieval of the sequence numbers it is possible to 

realize a corresponding deshuffling in response to the sequence numbers retrieved so as to 

obtain the original datastream. 

Further, having sequence n~mbers included in the third block sections of the 
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signal blocks, makes it possible to repeat signal blocks in the case that a transport' packet of 
·.; . ,. . . 

the MPEG data stream stomi in those sign3l' blocks require a higher protection against errors 
. . . . . 

that can occur during the recording and a subsequent reproduction process. 

The recordi~g arrangeritent as given in the opening parag:raph may be also 

5 characterized in that the informatfon. signal is an MPEG information signal in accordance 
' , •, ' ' 

with an MPEG format, th~ MPEG information sig~al comprising sub~uent transport 

packets, that the channel enco<li~g means' are adapted to store each time information included 

in x transport packets of the MPEG. informaiion signal in the ··d blaek secti~ns of a first 

group of y first signal blacks of ~id signal blocks of the channel :.s~g~al so as to enable a 

10 normal play mode' using video information stored in said first group of y first signal blocks 

during a normal play· rep~uction mode, the channel encodi~$ .·means further being .adapted 

to retrieve· a trick mode video signal· from the MPEG information sig~ and being adap~ to f. 
stare said trick mode video signal in second block sections of a second group of z second 

···. . ·. . . . 

signal blocks of said signal blocks of the channel signal so as to enable a .trick play mode 

15 using the video information stored in said second signal blocks,: that the second block 

sections of at least one signal bt6ck in ~ch first. and seC:o~d . group of first ~d second signal 

blocks respectively comprise a third b~ock section for storing identification information 

indicating whether the group colllj>rises first· signal blocks or seco~d signal blocks, 

and that x, y and z are integers such that x C!: 1, y > l and z > 1. 

20 More speeifically, the infoririation signal is an MPEG infonnatjon signal in accordance with 

an MPEG format, the MPEG inforlnation signal comprising subSeqllellt transport packets, 

that th~ channel encoding means are adapted· to stare each time information included in x 

transport packets of the MPEG. infonruwon signal in the second·. block sections of a group of 

y signal blocks of the chanllel ·signal,. that the second block SCCti~ns of at least those signal 
. . ,. . 

25 bloeks in a group of y signal blacks that comprises the start pc>rtion of a transport packet 

comprise a third block sectirin for storing sequence number information relating to a trans­

port packet sequence n\lmber 'corresponding to the transport packet having its Stan portion 

stored in the second block. section of the signai block, 
' ' 

and that x and y are mtegers such that x C!: 1 and y > l. 
30 ·This enables a reproduction in the reprOducing arrangement in a normal play mode using the 

first signal blocks and a reproduction in a trick play mode using the second signal blocks, in 
. . . . . ·. . 

response to the detection of the information indicating the grouJ?S comprising first signal 

blocks or second signal blocks respectively. 

The recording arrangement as given in the opening ~raph may also be 
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character_ized in that the sec:ond block sections of all signal blocks . in each first and second 

group of first and second signal blocks respectively comprise a third block section for storing 

identification information indicating whether the group comprises first signal blocks or 

second signal blocks. 

5 More specifically, the second block sections of a group of y signal blocks each comprise a 

third block section for storing sequence number information relating to a transport packet 

sequence number corresponding to the transport packet of which information is stored in said 

signal block. 

Storing a packet sequence ~umber has its advantages if an MPEG datastream is received 

l 0 having a constant bitrate, and comprising a number of different video programs interleaved 

in the MPEG datastream. Generally, such datastream has a too high bitrate for recording the 

total datastream on the record carrier. The recording arrangement now comprises a program 

selector for retrieving one video program and ~rresponding audio signal from the MPEG 

datastream so as to obtain ·the MPEG information signal for recording. As information 

15 corresponding to only one video program is included in a MPEG transport packet, such . 

program selector selects only those transport packets from the MPEG datastream that 
·, 

comprise information corresponding to said on1y one video program. That means that some 

packets of the original MPEG datastream received are deleted. Upon reproduction however, 

an MPEG vide0 signal in accordance with the MPEG standard, however now comprising 
; 

20 only the one video program, should be regenerated. Such regenerated datastream should have 

the transport packets that were.· selected upon recording at the same location, that is in one or 

other way, dummy packets corresponding to the packets deleted upon recording must be 

inserted in the regenerated datastream. Upon recording a sequence number is added to each 

transport packet received, that is: also for the packets that will be deleted. The sequence 

25 numbers of the packets that are . selected and stored is stored in the third block section of the 

signal blocks in which a transport packet is stored. Upon reproduction, a sequence of 

30 

. : . . :· .. ·. . 

numbers is retrieved, where subsequent numbers will not necessarily be next higher numbers. 

In that situation one or more dummy packets must be inserted so as to regenerate the replica 

of the original MPEG datastream. 

The recordiilg arrangement as given in the opening paragraph can further be 

characterized in that the information signal is an MPEG information signal in accordance 
. . . : . . . 

with an MPEG format, the MPEG information signal comprising subsequent transport 

packets, the recording arrange.ment comprising detecti<m means for detecting the moment of 

receipt of the transport packets and for generating timing information for each transport 
. . . 
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packet received, tke· timing information for a transport packet corresponding to said moment 

of receipt of said transport packet, that the channel encoding means are adapted to eacti time 

store information included in x transport paekets of the· MPEG infonnation signal in the 
. . . . 

second block sections of a g_roup of y signal blocks of the channel signal, that the second 

5 block sections of at least those signai ··blocks in a group or' y ~gnat blocks that comprises the 

start portion of ·a transport packet eomprise a thir4 block section for stonng the timing 

information for said transport packet having its start portion storCd in the second block 

section of the signal bloc.k, 

and that x and y are integers such that x ~ 1 and y > 1. 

10 More specifically, the second block sections. of a group of y signal blocks each comprise a 

third block section for storing the timing informati~n oorresJ,onding to the transport packet 

which has information 'stored. in . the second block section of said signal block. 

Storing timing information corresponding. t0 transport packet requ~ that the recording 

arrangement is provided with detection means for detecting the time of receipt of a transport 

- 15 packet. This measure has its advantages if an. MPEG datastream is received having a variable 

bitrate, and comprising a number of different video programs interleaved in the MPEG · 

datastream. As has been said abo"'.e, generally, such datastream mis a too high bitrate for 

recording the total~~ on the record carrier. The; recording arrangement now compri­

ses· a program selector for retrieving one video program with its corresponding audio signal 

20 from the MPEG datastream so a's tO obtain the MPEG information signal for recording. As 

information corresponding to only· one video program is included in a MPEG transport 

packet, such program selectOr .~lects only those transport pactetS from the MPEG 
. . 

datastream that comprise information· c<>rreSpoliding to said ooly one video program. By 

detecting and s19ring the timing information corresponding to a transport packet, the 

25 reproducing arrangement will be capable of retrieving the timing information and recreate the 

MPEG information signal using said timing information. 

It should be noted that. the measures discussed above can be applied solely or in 

combination with one another in the reeording arrangement. As a result, record carriers will 

be obtained having signal blocks stored in traeks on the record carrier, the signal blocks 

30 having a first block section which compnses a synchronisation signal and a second block 
. . 

section which comprises a number of charinel bytes, x transJ>ort packets of the MPEG 

information signal being stored in the second block sections of a group of y signal blocks of 

the channel. signal. Further in accordance With the invention, 

- the second block section of at least the first signal black of the group of y signal blocks 
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comprise a third block secti~ri for storing identification inf~futation identifying the signal 

bloek as being the first signal block of the group of y signal blocks, or 

- said identification information is sequence number information and the second block . 

sections of a group of y signal blocks all comprise a third block section for storing sequence 

5 number information relating to the sequence numbers of the signal blocks, or 

- the second block sections of the signal blocks each comprise a third block section for 

storing identification information indicating whether.the signal block comprise 'normal play' 

data or 'trick mode' data, or 

- the second block sections of at least. those signal blocks in a group of y signal blocks that 

10 comprises the start portion of a transport packet comprise a third. block section for storing 

identification information relating to a transport packet sequence number corresponding to the 

transport packet having its stan portion stored in the second block section of the signal 

block, or 

- the second block sections of at least those signal blocks in a group of y signal blocks that 

I~ comprises the start portion of a transport packet comprise a third block section· for storing_ the 

timing information for said transport packet having its start portion stored in the second 

20 

25 

block section of the signal block, or 

- third block sections comprise information resulting from .a combination of one or more of 

the measures listed above. 

It will be apparent that a reproducing arrangem~nt will be needed which is 

adapted to each specific embodiment of the recording arrangement, so as to enable a 

reproduction of the MPEG information signal reco~ed· on the record carrier. Such 

reproducing arrangement is the subject of the claims directed to the reproduction 

arrangement. 

These and other aspects of the invention will be apparent from and elucidated 

with reference• to the embodiments described . hereafter. In ·the ijgure description shows 

figure 1 the track format of a record carrier of the DVC-type, 

figure 2 schematically the.contents of the video signal recording sector in the 

30 track of figure 1, 

figure 3 schematically the serial MPEG datastream and the format of the 

transport packets included in the serial MPEG datastream, 

figure 4 an example of. the storage of two transport packets in five signal 

blocks, 



W095Jl7978 

it, 

. PCTIIB95/00169 

8 

figure 5 the contents of the track when having MPEG infQrmation recorded in 

figure 6 an embodiment of the recording arrangement, ·· 

figure 7 an ·embodiment of the reproducing_lrrangeilient, 

5 figure Sa an example of ·an original senal MPEG datastzaun having a constant 
• 

bi~te and packet rate, figure Sb· the MPEG datastream that is recordCd and figure Sc the. . . 
regenerated replica of the original serial MPEG datastream~ 

figure 9 an embodiment of the 'normal play' processmg unit in the recording 

arrangement of figure 6, 

10 figure 10 an example of a sequence of three groups of five signal blocks each, 

figure 11 ·another example of a sequence of three· groups of five signal bloeks 

each, 

figure 12 an example of the 'normal play' processing unit in the reproducing 

arrangement of figure 7, 

15 figure l 3a an example of ari original Serial· MPEG· datastream having a variable . 

20 

25 

bitrate and packet rate, figure 13b· the MPEG datastream that is recorded and figure 13c the 

regenerated replica of the original serial MPEG datastream, 

figure 14 another embodiment of the 'normal play' processing unit in the recor­

ding arrangement of figure 6, 

figure 15 another embodiment of the 'normal play' processing unit in the 

reproducing arrangement of figure 7, 

. figure 16 the record carrier and the read head scanning the record· carrier during 

a trick play mode, 

figure 17 the sequence of signal blocks in a track forming the trick play area. 

Figure l ··shows the format of the signals as they are recorded in a track on a 

magnetic record carrier by. means of a helical scan videoreeorder of the DVC type. The left 

end Qf the track 1 in figure 1 is the start of the track and the right end of the track is the 

terminal part of the track. The track comprises a number of traek parts. The ti'ack part 

30 denoted by G 1 is the pre-amble track part. An example of the preamble track part G 1 has 

. been described extensively in reference (1) .. 

. The track part Gl is followed by tracking tone recording part TPl, which is 

denoted by m (insert timing information) track part and which contains a tracking tone, 

synchronisation information and identification (or timing) information. Further explana~on of 
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the contents of the ITI track can be found in reference (3). 

The track part TPl is followed by an edit gap G2. The edit gap G2 is followed 

by the track part TP2, which is the audi<? signal recording sector and comprises digital audio 

information. The edit gap G3 is followed by a track part TP3 which is the video signal 

5 recording sector and comprises digital video information. The edit gap G4 is followed by a 
• • f . 

track part TP4, denoted by INDEX and which composes amongst others subcode 

· information, su~h as absolute and/or relative time· information and a table of contents (TOC). 

The track is terminated by the track part GS. It can be said that the sequence order in 

which the parts TP l , TP2 and TP3 occur in the tracks may be different. 

10 The contents of the video signal recording sector TP3 is given in figure 2. 

15 

Figure 2 in fact shows schematically ~ number of 149 horizontal lines, denoted by j = 1 to 

j == 149, having bytes of information stored in it. The 149 lines are in fact 149 signal blocks 

(or sync blocks) that are stored sequentially in the video signal recording sector TP3. 90 

bytes of information, denoted by i == 1 to i =90, are stored in· each signal block. 

The first two bytes (i= 1 and i=2) of each signaJ block form a synchronisa,tion 

pattern of 2 bytes long. The following three bytes in each signal block form an ID code, 

comprising amongst others .information which indicates the sequence number of the signal 

block in the video signal recording part TP3. The.last eight bytes in the signal blocks form 

horizontal parity information. Vertical parity information is stored in the storage locations 

20 i=6 to i=82 inclusive of the last 11 signal blocks. 

Bytes of video signal information are stQred in the storage. locations i =6 to 

i = 82 inclusive of the signal blocks having the sequence numbers j = 3 to j = 137 inclusive. 

Bytes of auxiliary data are stored in the storage locations i=6 to i=82 inclusive of the signal 

blocks having the sequence numbers j = l, . 2 and 138. The signal blocks are s">.red 

25 sequentially in the video signal part 1"?3, starting with the signal block denoted y=l, 

followed by the signal block denoted j =2, and so on until the signal block denoted j = 149. 

The auxiliary data for storage in the signal blocks denoted j = 1, 2 and 138 can 

be teletext data or control data. 

· It should be Jl.O~ lier~, that it can be specified that the auxiliary data will be ·-· ' . . . 

30 stored in a different location .in. the memocy. Ref~~ce is made in this respect to document 

(1), figure 13, where the .auxiliary data is stored In ~e memory part denoted by III. 

Figure 3 shows schematically. the MPEG datastream applied to a recording 

arrangement in accordance with. the invention .. The MPEG data.stream comprises subsequent 

transport packets, denoted by~·,·~ Pk·l' Pk, .Pk+I' •.• The_packets each comprise a packet 
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header portion PH of 4 bytes long.and a body portion of 184 bytes long. The transport 

packets can be transmitted in a datastream . having a constant bitrate. This means that the 

packets are equally long, viewed in time, and are received at a fixed paeket rate. The 

transport packets may also be transmitted in a datastream having a variable bitrate. In this 
5 situation, the packets neCd not be of the same length, viewed in time, and may be received 

. , . 
· with a variable packet rate. The first byte in the packet header PH is a sync byte. The sync 

byte is identical for all the transport· packets. The other three bytes in the· header comprise ~ 
information, such as a packet identifier. For a further explanation of the contents of the ID 

information, reference is made to document (4) in the list of references, more specifically 
10 chapter V, paragraph 5 .1 on page 27. 

The body portion of the transpon packets comprise each 184 bytes for storing 

the video and audio information that should be transmitted in accordance with the MPEG ( 
format. The body portion of one transpon packet can stare either audio information 
corresponding to a certain video signal, or the video signal. Further, in the case that a 

15 number of video programs are· transmitted via· the MPEG datastream, the 'body portio_n s~ores 
a video signal corresponding to one· of ~uch video progriun$ ·transmitted. ·. 

The invention now aims at recording the videO signal, and the corresponding 
audio signal as. may be appreciated,· corresponding· tO one of those video programs 

transmitted via the MPEG data stream on the record camer having the track format disclosed 
20 in figure I and 2. Information stored in the transport packets stiould ~e stored in the signal 

bl<>cks, more specifically, in the 135 signal blocks.denoted j=3 to j=137 in the video signal 
recording part TP3 of a track. The two sync bytes, denoted ·i = 1 arid 2, the ID information in 

. . . 
the form of the three ID bytes· denoted i =3, 4 and 5, as well as the 8 hOrizolltal parity bytes, 

denoted by i=83 to 90, in those signal blocks are required for a cotteci recording and 

25 reproduction. As a consequence, only the 77 bytes, denoted by i=6 to 82, in the sign&l 

blocks denoted by j =3 to 137, are available for the storage ofthe trBDsport packets of the 
MPEG information. The pan of the signal blocks formed by .the 77 bytes .i=6 tO 82 is 

defined as being the second block sections of the signal bloclcs. 

As synchronization.·during recording and reproduCtion• is assured by means of 

30 the sync words in each of the signal blocks, there is no ·need fOr transmitting the sync bytes 

of the transport packets via the reco~d · carrier. · So, before storing the information comprised 

in the transport packets in the Sec:ond block sections of the signal blocks denoted by j =3 to 

135, the_sync byte of all the trilnsp()n packets is thrown away: As a result only 187 bytes of 

information should be stored iri the signal blocks· for each traiisport packet. 
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A simple Calculation makes clear that two ~sport packets can be stored in 

five signal blocks, and that 11 bytes remain available for the storage of other information. 

Figure 4 gives an example of how the two transport. packets can be stored in the second 

block sections of the group of five signal blocks, denoted SB 1 to SB5 in figure 4. Figure 4 

5 only shows the contents of the second block sections of length of 77 bytes included in the 

signal blocks. As can be seen in figure 4, the 11 bytes are divided over the group of five 

signal blocks such that each second block section eomprises a third block section TB3.1 to 

TB3.5, of two bytes long at the beginning of the second. block sections of the five signal 

blocks SBl to SB5 respectively, and a third block section in the form of one byte, denoted 

10 by FB, is available in the third signal block SB3. The 187 bytes of the first transport packet 

are stored in the signal blocks SBI ,· SB2 .and SBJ, where the three ID bytes of the packet 

header of the first transport packet, indicated by THI, are stored first in the signal block 
• • • 6 

SBl~ directly after the third block. section TB3.l, and next the first 72 first bytes in the body 

of the first transport pac:ket are stored thereafter in the second block section of the signal 

15 block SBl. The next 75 bytes in the body of the first transport packet are stored in the 

second block section of the signal block SB2, after the third block section TB3.2, and the last 

37 bytes in the body of the first transp0rt packet are stored in the second block section of the 

signal block SB3, after the third block section TB3.3. 

Next conies the byte FB, .which indicates the boundary between the information 

20 of the first and second transport packets stored in the group of five signal blocks. The 187 

bytes of the second· transport packet are stored in the signal blocks SB3, SB4 and SB5, where 

the three ID bytes of. the packet header of the second transport paeket, indicated by TH2, are 

stored first in the signal block SB3, directly after the byte FB. Next the first 34 first bytes in 
. . 

the body of the .second transport packet are stored thereafter in the second block section of 

25 the signal block SB3. The next 75 bytes in the body of the. second transport packet are stored 

in the second block section of the signal block SB4, after the third block section TB3.4, and 

the last 75 bytes in the body of the second transport packet are stored in the second block 

section of th~ signal block SB5, after the third block section TB3.5. 

It should be noted that also another spreading of the 11 available bytes over the 

30 five signal blocks is possible.. As an example, the .11 bytes could have been split into two 

third block sections, the one third block section having 3$ an example 6 bytes and being 

l~ at the beginning of the firs~ .signal block SBl, and the other third block section of 5 

bytes long being located in the third signal block and indicating the boundary between the 

two transport packets sto~ in the five signal blocks. Another example could have been to 
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have a third block- section lacated at the beginning of the si~ blocks SBl and SB3 and 

another third ·block section in the third signal block SB3. indicating the boundary between the 

two transport packets· stored in the five signal. blocks, where the· tliird block section in the 

signal block SBl can have eg. 4 bytes, the first third block section in the signal block SB3 

5 eg. 3 ·bytes and the third block section in signal :block SB3 indicating the said boundary being 
: 

eg. 4 bytes long. 

The third block sections TB3. l to TB3.5 can be used for the storage of 

additional information. As a first example, the third· bl&ic .Sec:ti9n TB3. l can include an 

indication identifying the signal block SBl as being '_the first siPal biock ln a group of five 

10 signal blocks~ This can be realized by storing in one speeific bit location in the third block 

section TB3. l a bit value· of a certain polarity~ such as 'O' or 'l '. In the same bit l~ons in 

the third block sections TB3.2 to TB3.5 a bit value of the opposite polarity should be stored. ( 
. . 

In another example, sequence number information, eg. sequence .numbers running from 1 to 
. . ... 

-5 can be stored in the third block sections TB3. l to TBS respectiveiy, of the group of five 

15 signal blocks, where the third hl0ck sectio~ TB3. l has the sequence number ; 1' and the third 

block section TB3.5 has the sequence n.umber '5': stored in thein. Three specific bit locations 

in the third block sections TB3. l to TB3~5 are required to· stored the sequence numbers. The 

sequence numbers can however also run across the group boundaries so as to identify a 

larger sequence of signal blocks~ eg within one track, or even In· niore than one track. 

20 In another example~ one specific bit location in the third block sections TB3. l 

to TB3.S of a group of five sign.al blocks can be used ·to store diher a bit value of one · 

polarity, such as 'O' or '1. ', so as to indicate that the video data included in the signil block 

is so-called 'normal play' m!ta, or a bit value of the oppoSite polarity; so as io indicate that 

the video data included in the signal black is so-called 'trick play' Vide.O data. The use of the 

2S 'normal play' video data and 'trick play' video data will be explained ia.. 

In again anothei: example, sequence numbers are generated in response to 

transport packets in the MPEG datastreain that is received. As·has been explained earlier, 
. . . . 

such MPEG datastream ean include ·more than ·one video programs. ·As the bitrate of the 

MPEG datastream is norinally higher _than the bitrate of the silnal that can be recorded, only 

30 one vide0 program may' be. setected from the serial MPEG datastream for recording. 

Selection of one video program means selection of transport packet:S out of the datastre8m of 

the MPEG datastream that comprise the information relating to said vide0 program, and 
. .. 

deleting the other packets. Consequently the serial array of transport plc:kets that will be 

recorded have sequence numbers· that not necessarily are next higher ~umbers, as tho5e 
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sequence numbers- of the transport packets deleted are not present. When storing the 

sequence numbers in the third block sections, those sequence numbers can be retrieved upon 

reproduction. By checking the subsequent sequence numbers retrieved, it can be established 
. . . 

whether the original MPE::G datastream applied to the recording arrangement, originally 

5 included deleted transport packets between two transport packets reproduced. If so, a replica 

of the original MPEG datastream can be regenerated by inserting one or more dummy 

packets between the two transport ·packets reproduCed. 

In a related example, timing information is stored in the third block sections, 

for the same reason as giv~n above, namely for regenerating a replica of th~ original MPEG 

10 datastream, in the case that such datastream is a datastream having a variable bitrate. 

It. will be clear that also a combination of the additional information described 

above can be included in the 11 bytes available for the storage of such information in a 

group of five signal blocks. 

As an example, it has been made clear above that a 3-bit word is needed in the 

15 third block sections to indicate the sequence numbers of the signal blocks in the group o~ five 

signal blocks. More specifically, the 3-bit words '000;, '001', '010', 'Oil' and '100' could 

have been used to identify the sequence. That means that the 3-bit words '101', '110' and 

'111' remain available for a further identification. As an example, the 3-bit words '101' and 

'110' could be used to identify either 'normal play' data or 'trick mode' data. 

20 Figure 5 shows the track format of the track if the MPEG information has been 

stored in the second block portions of the signal blocks of the track portion TP3 of figure l, 

now denoted by track portion TP3'. Figure 5 shows the. first two signal blocks (j = 1,2) in the 

track portion TP3' that still includes the auxiliary data, followed by 135 signal blocks (j=3 

to j = 137) now comprising the MPEG information and the additional information described 

25 above. Next one signal bl0ck (j = 138) also comprising the auxiliary data, follawed by 11 

signal blocks comprising the parity information. The storage of the MPEG information and 

the additional information in the 135 si~nal blocks may require an additional error encoding 

step to be carried out on the said information, , resulting. in addiµonal parity information that 

should also be stored in a track. As the MJ>EG .information, which includes video 
. . 

30 information and corresponding audio informa~on, is stored in the signal 135 blocks in the 

track portion TP3', there is no need for storing audio information in the track portion TP2 of 

figure 1. This portion, now denoted by TP2' in figure 5, can be used to store the parity 

information resulting from th~ additional error encoding step. 

Figure 6 shows schematically an embodiment of the recording arrangement. The 
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recording· arrangement comprises· an input terminal 11 for receiving the MPEG serial 

d8tastream for recording transport packets included in the· datastream in the signal blocks of 

the track portions TP3' of the· tracks. The input termiriai 11 is coupled to an input 12 of a 

'normal play' processing unit 14. Optionally, a 'trick play; processihg unit 16 is proyided 

5 · having an input 17 also coupled: to the input terminal 11. Outputs 19 and 20 of the ·~onnal 
' .• 

play' processing unit 14 and the 'trick play' proeessing umt t6'(if preserit) are coupled to 

corresponding inputs of a multiplexer 22~ It will be clea"r that ih the absence of the 'trick 

play' processing unit 16, aiso the multiplexer 22 will ·be absent~· · 

An auxiliary signal generator 24 is present for suJ)plying the auxiliary Signal 

10 information for storage in the signal blocks denoted by j ~ 1,2 'and 138, see figure 2. Outputs 

of the multiplexer 22 and ·the generator 24 are coupled tO corresponding inputs of an error 

correction encoder unit 26. The error correction encoder unit 26 is capable of carrying out a ( 

first error correction encoding step, denoted ECC3 and a second error correction encoding 

step, denoted ECC2. Next a third error correction encoding step, denoted ·eccl, is carried . . . . . 

15 out in an error correction encoder unit 28. 

The recording arrangement. further comprises a gertemtor 30 for adding the ID 

information in the bytes i~3, 4 and· 5 of'the signal blocks, see figure 2, for adding the index 

information for storage in the track portion TP4, see figure 5, and the gap information for 

realizing the gaps G 1 · to GS~ ·see figure 5. After combination of the signals in the combining 

20 unit 32, the combined signal is applied to a unit 34; in which' an encoding is carried out 

where each time 24-bit words of the inooming bitstream are converted mto 25-bit words, 

where a sync word is added so as to obtain the first two bytes (i= 1,2) in the signal blocks 

and where the m · informati<>n is· added for storage in the track portion TP 1. 

· The 24-to-25 encoding carried out in the encddirig unit 34 is well known in the 

25 art. Reference is made in this respect to us patent spec. no. S,142,421, document (5) in the 

list of references. This document also a way ~f adding the sync woid to the datastream. 

Ni output of the encoding unit 34 is coupled 'to aifinpUt Of a writing unit36, in 

which the datastteam obtained with. the encoding unit 34 is recorded in the slant ttacks ·on the 

record carrier, by means of at least one write. head 42. 

30 - The first error·correetion encodi~g step, denoted ECC3, is required.so as tO 

realize the additional error protection of the MPEG information to be recorded on the record 

carrier~ and results in parity informatiorfthat will be stored in the 'track portion TP2', as has 

been explained previously. The second error correction encOding 'step, denoted ECC2, results 

iii the vertical parity information that will be stored in the h signal blocks (j =l 39 to 149) of 
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. the· track portion TP3', see the figures 2 and 5. The third error correction encoding step, 

denoted ECCi, results in the horizontal parity information that will be stored in the last 8 -

bytes of the signal blocks in the track portion TP3', see .the figure 2 and 5. 

Before a further description of the 'normal play' processing unit 14 and the 

5 'trick play' processing unit 16 of the recording arrangement of figure 6 will be given, first a 

schematic description of the reproducing arrangemerit wiH be' given. This has the advantage 

that, when further describing certain measures aJ>Plied in the processing units 14 and 16, a 

direet relation can be given to the advantages and .consequences of those measures during 

reproduction. 

10 Figure 7 shows schematically an embodiment of a reproduction arrangement for 

reproducing information from the. record earner 40 obtained with the recording arrangement 

of figure 6. The reproduction arrangement comprises a reading unit 50, having at least one 

reading head 52 for reading information from the slant tracks on the record carrier 40. An 

output of the reading unit SO is coupled to an input of a decoding unit 54, which carries out a 

15 25-to-24 decoding on the signal read out, so .as to convert 25-bit words in the incoming 

data.stream into 24-bit words. Next, after having selected out in the selector unit 56 all those 

information that is not required for recreating a replica of the original MPEG data.stream, an 

error correction is carried out in the error correction unit 58. It will be clear that the error 

correction carried out has three steps. One error correction step based on the ECCl, using 

20 the horizontal parities, see figure 2, a second error correction step based on ECC2, using the 

vertical parities, and a third error correction step based 011 ECC3, using the parity 

information stored in the track ponion TP2', see figure 5. 

The output terminal of the error correction unit 58 is coupled to an input of a 

'normal play' processing unit 60. Optionally, a 'trick play' processing unit 62 is provided. 

25 having an input also coupled to the output of the error correction unit 58. Outputs 64 and 65 

of the 'normal play' processin~ unit 60 and the 'trick play' processing unit 62 (if present) are 
coupled to corresponding terminals a and b respectively of a switch 66, a c-terminal of which 

is coupled to an output terminal 68~ h will be clear that in the absence of the 'trick play' · 

processing unit 62, also the switch 66 will be absent. If the reproducing arrangement is 

30 switched i~to a 'normal play' reproduction mode, this means that the record carrier is 

transported at a nominal speed, that the 'normaJ play' processing unit 60 is enabled and the 

switch 66 is switched into the position a-c. If the reproducing arrangement is switched into a 

'trick play' reproduction mode, also called 'feature mode', this means that the·record carrier 

· is transported at a speed other than the nominal speed, that the 'trick play' processing unit 62 
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is enabled and the- switch 66 is switched into the position b-c. 

Now ·a further discussion will be given of the processing ~nits 14 and 16 of 

figure 6, in combination with the processing units 60 and 62 of fig~re 7. 

It is assumed that the recording arrangement is Qipable of selecting one video 

5 program and its corresponding audio signal from the serial MPEG datastream that is applied 
I . . . . 

to the input terminal 11, in response to a selection signal supplied to the amngement by a 

user. As has been said earlier, only those transport_packets in 'the. serial MPEG stream should 

be selected that include information relating to the video program selected. Figure 8a shows 

the serial MPEG datastream. as a function of time comprising the transport packets denoted 

I 0 Pk. It should be noted that the transport packets of the MPEG datastream do not comprise a 

packet number. The packet number k, given to the packets in figure 8a are therefore the 

;; 

. numbers that will be generated by the packet number generator 86 ·of figure 9 that will be ( 

discussed later. 

Selecting only those packets of the packets Pk of figure Sa that include infonna-

15 . tion relating to the video program selected means, as an example, that the packets pk-4• pk-1• 

Pk, Pk+2, Pk+4, Pk+S will be selected and that the intermediate· packets will be thrown 

away. As a result, a datastrearri has been obtained in the recording arrangement for recording 
. . . . . . 

on the record· carrier, as shown in figure 8b, which shows the d&tastream as a function of 

time. No conclusion should be drawn from the timing in the time sc8les of figure Ba and Sb, 

20 . nor from the relative location ·between the time scales in figure 8a and Sb. -This for the 
. . 

"reason that, as has been. said previously, the"bitrate of the original MPEG datastream (figure 

Sa) is different from (higher than) the bitrate with which the ·selected ttansport packets will 

be recorded on the record carrier. 

Al\ embodiment of the 'normal plaf processing unit 14 for recording a 

25 datastteam as shown in· figure Sb is shown schematically in figure 9. nie embodiment 

denoted 14' in figure 9, comprise a selector unit 76 having an input coupled to the inPut 11 

of the unit 14'. The selector unit 76 has another input 78 for receiving the selection signal 

supplied by the user. An output79 of the selector unit 78 is ooupled to the input of a sync 

stripper 80, whose output is coupled to a signal combining unit 82. Further, an output 81 of 

30 the selector 76 is coupled to a control input 83 of the combining unit 82~ for supplying a 

control signal to the combining unit 82. 

The input 11 ·is funher coupled to an input of a packet detector 84, which has 

an output coupled to an input of a packet number generator 86. An output of the generator 

86 is coupled to a second input of the combining unit 82. 
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The selector76 selects the transport packets 'p~~' Pk_1, Pk, Pk+2, Pk+4, Pk+S 

from the serial MPEG datastream applied to the input 11 in response to the selection signal · 

received via the input 78.·Th~ packets selected are applied -to the sync stripper 80, in which 

the first sync byte in the packet header PH, see figure 3, is deleted from the packets, in 

5 accordance with a description given previously. The packet detector 84 detects the receipt of 

each packet in the original serial MPEG data stream applied tb the input 11 and generates a 

clock impulse for each packet detected. The generator . 86 includes a counter that eounts up 

under the influence of th~ clock impulses applied to the generator 86. As a consequence a 

next higher count number is applied to the output for each clock impulse received. At the 

10 output 87 of the generator 86 thus appear count numbers .... k-4, k-3, k-2, k-1, k, k+ 1, 

k+2, k+3, k+8, ... Under the influence of the control signal applied to the control input 83 

of the combining unit 82, the control unit combines the packets Pk4 , Pk_1, Pk, Pk+2' Pk+4, 

Pk+S selected by the selector 76 as well as the count numbers k-4, k-1, k, k+2, k+4, k+8 

out of the count number stream supplied by the packet number generator 86 for storage into 

15 the signal blocks. 

Figure 10 shows an example· how the ~sport· packets .and the corresponding 

packet numbers can be s~red in the groups of five signal blocks. Figure 10 shows three 

subsequent groups of five signal blocks, denoted G 1, 02 and 03 in which the information is 

stored. In the third block section J"B3. l of the first signal block SB.1 of the group G 1, the 

20 packet number k-4 is stored and the information comprised in the packet Pk-4 is stored 

thereafter in tl;te signal blocks SBI, SB2 and SB3 of the group GI. In the third block section 

denoted FB of the third s•gnal. block SB3 of the group G 1, the packet number k-1 is stored 

and the information comprised in the packet Pk-t is ·stored thereafter in the signal blocks 

SB3, SB4 and SBS of the group O L In the third block section TB3. l of the first signal block 

25 SBl of the group 02, the packet number k is stored and the information comprised in the 

packet Pk is stored thereafter. in- the signal blocks SB 1, SB2 and SB3 of the group· 02. In the 

third block section denoted FB of the third signal bl~k ~~3 of the group 02, the packet 

number k+2 is stored and .the information comprised in the packet Pk+l is stored thereafter 

in the signal blocks SB3, SB4 and SB5 of th~ group 02. In the third block secticm · TB3.1 of 

30 the first signal block SB 1 of the group 03, . the packet numb~ k +4 is stored and the 

information comprised in the packet Pk+4 is stored thereafter in the signal blocks SBl, SB2 

and SB3 of the group 03. In the third block section denoted FB of the third signal block SB3 

of the group 03, the packet number J,c+8 is stored and the information C()mprised in the 

packet Pk+S is stored thereafter in t~e signal blocks SB3, SB4 and SBS of the group 03. As 
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long as the number of bits of the packet number is smaller than or equal to 8, the packet 

number will titin the third block section FB, which is 1 byte long. 

Another example of.storing the packet numbers iii the third block sections is 

given in figure 11. In the third block sections TB3. l, TBJ.2 and TB3.3 of the signal blocks 

5 SBl, SB2 and SB3 respectively of the group Gl, the packet nuinberk-4 is stored and the 

information comprised in the packet Pk-4 is stored iii: the sigriai blocks SBl, SB2 and SB3 of 

the group Gl, as explained previously with ·reference'to figure 4~ In_the third block section 

denoted FB of the· third signal· blOc:k SB3 of the group G 1, as well· as in the third bloek 

sections TB3.4 and TB3.5 of·the signal blocks SB4 and SBS of the group GI, the packet 

IO number k-1 is stored and the information comprised in the packef Pk-I· is ·stored in the signal 

blocks SB3, SB4 and SB5 ofthe group GI, as explained previously with reference to figure 

4. In the third block sectfons -TB3~ I, TB3.2 and TB3.3 of the signal bloeks SBl, SB2 and 4· 
SB3 respectively of the groupG2, the packet number k is stored and the information 

comprised in the packet Pie is stored in the signal blocks.SB!, SB2 and SB3 of the group 62. 

15 In the third block section denote<) FB of the third signal block SB3 of the group 02~ as wen 
as in the third block sections TBJ.4 and TB3.5 of the sigrial ·blocks SM and SBS respectively 

of the group G2, the packet number k-i-2 is stored and the informatioo comprised in the 

packet Pk+·2 is stored in the.signal blocks SB3, SB4 and ·sss of the group 02. In the third 

block sections TB3. l, TBJ.2 and T_B:l.3 of the signal-blockS SBl, SB2 and SB3 of the group 

20 03, the packet number k+4 is stored and the information comprised in the packet Pt+4 is 

stored in the signal blocks SBl~ SB2 and SB3 of the group 03. In the third block section 

denoted FB of the third signaf"block SB3 of the group 03, as well as in the third block 

secti<>ns TB3.4 and TB3.5 of ihe signal blocks SB4 and sas· of the group 63, the packet 

number k+8 is stored and the information comprised in the packet Pk+S is stored in the 

25 signal blocks SB3, SB4 8Jld SB5 of the group G3. 

Instead of storing the. paeket number· k-4 in the ·third block section TB3.3 of the 

signal block .SB3 in group Gl, one could have stored the ·packet number k,;,l in smd third. 

block section. histead of storing the packet number k in the third block section TB3.3 of the 

signal block SB3 in group 02, one.could have stored the packet number k+2 in Said third 

30 block section. Instead of storing the packet number k+4 in the· third block section TB3.3 of 

the signal block SB3 in group G3, one could have stored the packet number k+8 in said 

third block section. 

Figure 12 schematically shows an embodiment of the 'normal play' processing 

unit 60 of the reproducing· arrangement of figure 7, for regenerating a ·replica of the original 
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MPEG datastream-of figU~ Sa from the datastream as sh~wn in figure Sb, using the packet 

number information also stored in the signal blocks, in the way described above. The regene­

rated replica of the MPEG datastream is shown in figure Sc. The embodiment of the 'normal 
. ~ . 

play' _processing unit of figure 12, denoted by 60', comprises a demultiplexer 90 having its 

5 input coupled to the input S9 of the processing unit 60' for receiving the subsequent groups 

of signal blocks, such as the groups G l, 02 and G3 of fi•urt 10 or 11, and for retrieving 

therefrom the packets that are supplied to an output 91 and for retrieving the array of packet 

numbers ... ic-4, k-1, k, k+2,. k+4, k+S .... from the third block sections in the signal 

blocks, and for supplying the said array of packet numbers to an output 92. The packets 

10 retrieved are supplie<t to a sync adder circuit 94 in which the one byte long packet sync 

signal is reinserted as first byte in all the packets. The packets thus obtained are supplied to 

an input 95 of a combining unit 96. The output 92 of the demultiplexer 90 is coupled to 

inputs 97 and 98 of the combining unit 96 and a dummy packet generator 100 respectively. 
. . ' 

An output 102 of the dummy packet generator ·100 is coupled to an input 103 of the . 

15 combining unit 103. An output 105 of.the combining unit 96 is coupled to the output 64 _of 

the 'normal play' processing unit 60'. 

Let us now assume that the packet Pk-4 and the packet number k-4 are retrieved 

from the first group G 1 of five signal blocks, and are applied to the combining unit 96 and 
. . 

the dummy packet generator 100. This results in the packet Pk-4 being supplied to the output 

20 105 by the combining unit 96. Next, the ·packet Pk-I arid the packet number k-1 are retrieved 

from the group G 1 and are applied to the combining unit _96 and the dummy packet generator 

100. It is established, by means of a comparator and/or a subtractor (not shown), that the 

packet number k-1 is not the next higher packet number of the packet number k-4, received 

previously and ttiat two packet numbers are ·_missing. As a resuit, the dummy packet 

25 generator 100 generates tWice a dummy packet of the same length as the other packets in the 

datastream, and the comblnilig unit 96 inserts those iWo dummy packets in the serial 

datastream, directly after the packet Pk4 , .·see flgure Sc. Next, the combining unit 96 inserts 

the packet Pk-l into the serial datastream. 

It should be· noted here, that there is no specific need for the generator 100 to 

30 be explicitly a dummy packet generatOr. It is also possible that the generator 100 is a dummy 

info generator that generates dummy info of a certain length in time, this length of time 

bemg equal to the length of time of :a packet or equal to a mttltiple of the length of time of a 
~ . 

packet. 

The packet Pk is the next packet that is retrieved by the demultiplexer 90, and 
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the packet is supplied, after the addition of the sync byte, to the input 95 of the combining 

unit 96. The packet number k is supplied to the inputs 97 and 98 of the combining unit 96 

and the dum·my packet generator ·100. As.the paeket number k is the next higher packet 

number to packet number k-1, no dummy packet is generated, and the packet Pk is supplied 

5 to the output 105. 
. . . . . ,.. . . 

Next the packet Pk+2 is retrieved. After comparison of the packet number k+2 

with the previous packet nuinber k retrieved, it appears that one_ dummy packet must be 

inserted in the serial datasueam. Next, th.e packet Pk+l is ~ded to the datastream, see figure 

Sc. This process is continued for the oiher packets, so as to obwn the regenerated replica of 

1 O the MPEG datastream of figure ·sc. When comparing figure 8a and Sc, it will be clear that 
. . . . . - . 

figure Sc shows an MPEo··_serial datastream having the sam~ bitrate and Packet rate as the 

MPEG datastream of figure Sa: This. datas~ream can n~~ be a~plied. to a standard MPEG 

decoder which is capable ~f decoding the one video program selected by the recording 

arrangement during recording, from the MPEG datastream of figure Sc. 
. . . . 

· 15 Figure 13a shows ~n MPEG serial datastream as a function of time, the · 
. . ·. ·.·. ·. - .· . 

datastream comprising packets Pk havi~g a variable Ien1,th, and the bitrate in the datastream 

also .being variable. It· should be noted that the transport Packets of the MPEG datastream do 
. . . - . . . 

·not comprise a packet number. The packet number k, giv~ to the packets in figure 13a are 
. . . 

therefore only added in this deseri'ption for i4entification purpo~. ·Figure 14 shows 
. . 

20 schematically an embodiment of the 'normal play' processing unit 14 for recording one video 

prograrri that is included in the serial datastream as shown in figure 13a. The embodim~t 
denoted 14" in figure. 14 shows large resemblances with the embodiment of figure 9. The 

· embodiment 14" differs from the embodiment of figure 9, in that, instead of the packet 

number generator 86, now a timing detector 110 is present, having its input coupled to the 

25 · output of the detector 84, and having its output 1.11 co~plCd to th~ input 112 of the 

combining unit 82. 

Selecting only' those packets of the packets· P~ in the serial datastream of figure 

·13a that include information relating to one video program that will be selected again means, 
. . 

as an example, that the packets Pk-4• Pk·I • Pk, Pk+l• Pk+4, Pk+B will be selected and that 

30 the intermediate packets will be thrown away. Figure 13b shows the datastream of the 

selected packets that will be stored in the groups of signal blocks, as already has been 

explained with reference. to.the figures 10 and 11~ It should be noted also hete, that there is 

no time relationship between. the time axes in the figures 13a and 13b. Further, it should be 

·noted that, although the packets iri the datastream of figure 13a have unequal length, they all 
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include 188 bytes .of inforillation. Therefore, the packets selected and displayed in figure 13b 
have been shown as packets having an equai length. 

The embodiment of figure 14 receives the datastream of figure 13a and selects 
therefrom the packets Pk4 , Pk-I• Pk, Pk+i• Pk+4 , Pk+B· The packet detector 84 detects the 

5 receipt of each packet in the original serial MPEG data stream applied to the input 11 and 
generates a clock impulse for each packet detected. In response' to each clock impulse 
received, the timing detector 110 detects tt1e time instants tk, see figure 13a, of occurrence of 
the packets Pk. Thus at the output 111 of the detector 110 appear the time instants •.• ft-4, lic-
3, tk_2,tk-l• tic •.•. etc. Moreover the time detector 110 detects the lengths of the time 

10 intervals dtic between two subsequent time instants, where dtic equals the tim~ interval lt+i-lt· 
Those time interval values dtk are aJso appJied to the output 111. Under the influence of the 
control signal applied to the control input 83 of the combining unit 82', the control unit 

combines the packets Pk-4• Pk-I• Pk, Pk+l• Pk+4• Pk+B selected by the selector 76 as well as 
the time instants and corresponding time intervals tic4 • dtic4 , tic.1• dtic.1• tk, dtac, tac+2, dtac+2, 

15 tk+4• dtk+4, lic+s• dlic+s out of the information_ stream supplied by the timing detector 110 . 
for storage into the signal blocks. 

The storage of the transport ·packets in the signal blocks will be carried out in 
the same way as discussed above with reference to the figures 10 and 11. The storage of the . . . . . 
timing information in the third block sections can be as follows. 

20 In the third block section TB3.1. of the first signal block SBl of the group GI 
of figure 10, the timing inforination tk-4 and _dtk-4 is stored. In the third block section denoted 
FB of the third signal block SB3 of the group G l, the timing information r.c.1 and dtac.1 is 
stored. In the third block section TB3. l of the first signal block SBl of the group G2, the 
timing informat!on tic and dtac is stori:d. In the third block section denoted FB of the third 

25 signal block SB3 of the group G2, the timing information tic+2 and dtic+2 is stored. In the 
third block section TB3. l of the first signal block SBl of the group G3, the timing 

· .... 

information. tic+4 and dtk+4is stored. In t~e third block section denoted FB of the third signal 
block SB3 of the group G3, the timing information tic+s and dtic+a is stored. 

It may be so that the third black section TB3.1 in the first signal block SBl in 
30 the groups ~d/or the third bloek · !eCtion FB: in the third signal bl~k SB3 in the groups 

is/are too small for storing the timing inform~tion. In that case, the timing information can 
.. · 

be stored somewhere else, or can be stored partly in ttie third block section TB3.1 and FB 
and partly somewhere else, see below. 

In accordance with the e~a~ple of figure 11, the timing information ·lic-4 and· 
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dtk-4 is stored in the third block sections TB3. I. TB3.2 and TB3.3 of the signal blocks SBl, 
SB2 and SB3 respectively o~ the group G 1. The storage of the timing information can be 

carried out once in the total storage capacity of the third block sections ~3.1, TB3.2 and 
. . 

TB3.3 or can be repeated at least once. As an example, the timing information tk-4 and dtic4 

5 is stored in each of the third block sections TB3.1, TB3.2 and TB3.3. The timing 
1· . 

information tk-J and dtk-J can be stored in the third ~lock sections FB, TB3.4, and TB3.S of 
the signal blocks SB3, SB4 and· SB5. respectively of the group G 1 .. The storage of the timing .. . . . . . 

information can be carried out onee in the total storage capacity of the third block sections 
FB, TB3.4 and TB3.5 or earl be repeated at least once. As an example, the timing 

. . . . '• 

10 information lic-4 and dtk-4 is stor:ed in each of the third block sections TB3.4 and TB3.5. It 
. '• . 

may be possible to store the timing information for the packet Pic.1 in the third block section 
TB3.3. It is further p0s~ible to store the.timing information in the third block sections TB3.4 ( 
and TB3.5, and not in the block section FB . 

. The timing information for the packet Pk can be stored in the third block 
15 sections of the group G2 in the same way as the timing information. for the paeket Pk-4 has 

been stored in the third block sections of the group G 1. The timing info~ation for the . ~ . . 

20 

packet Pk+2 can be stored in the third block sections of the group G2 in the same way as the 
timing information for the packet Pk-I has been stored in the third block sections of the group 
Gl. 

The timing information for the packet P+4k can be stored in the third block 
. . 

sections of the group 03 in the same way as the timing information for the packet Pt-4 has 
been stored in the third b_lock sections of the group G 1. the ti~mg information for the 

. . . .· .. . -~ 

packet Pk+S can be stored in the third. block sections of the group G3 in the same way as the 
. . . 

timing information ·for the packet Pk-I haS been stored in the third block sections of the group 
25 Gl. 

Figure 15 schematically shows an embodiment of the 'normal play' processing 
unit 60 of the reproducing arrangement of figure 7' denoted 60"' for regenerating a replica 
of the original MPEG datastream of figure 13a from the datastteam as shown in figure 13b, 
using the timing information also stored in the signal blQCks, in the way described above. 

30 The regenerated replica of the MPEG .dawtream is shown in figure 13c. The embodiment 
60"offigure 12 shows a large resemblance with the processing unit of figure 12. The 
demultiplexer 90' is agam adapted to. retrieve the packets from the subsequent groups of 
signal blocks, and tO supply the packets to the output 91. ·The deinultipiexer 90' is further 
adapted to retrieving the timing information tk and dtk from the, third block sections in the 
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signal blocks, and for supplying the said timing information to the output 92. A sync byte is 

added to each packet in the sync adder 94. The packets thu~ obtained are· supplied to the 
. : .... :_;~;~ ;,!\1~~~- . . 

input 95 of the combining uriit 96'. The output 92 of the demultiplexer 90 is· coupled to 
•. . . 

inputs 97 and 98 of the combining unit 96' and a dummy info generator 100' respectively for 

5 supplying the timing information to the combining unit 96' and the generator 100'. · 

. Let us now assume that the packet pk-4 and the cohesponding timing 

information are retrieved from the first group G 1 of five signal blocks, and are applied to the 

combining unit 96' and the dummy packet generator 100;. This results in the packet Pk-4 

being supplied to the output 105 by the combining unit 96', in response to the timing 

IO information. The length of the packet Pk-4 will be equal to dtic4 , and the packet will be 

applied to the output 105 at a time instant ~rresponding to lic-4· _Next, the packet Pk-I and 

the timing information corresponding to the packet Pk-I a~ retrieved from the group Gl and 

are applied to the combining unit 96' and the dummy packet generator 100'. It is established, . 
by means of a comparator and/or a subtractor (not shown), that the time in~tant tk-l is not 

15 equal to tk-4 +dtk-4· Consequently at least one packet following the packet Pk-4 has been 

thrown away during recording. As a result, the dummy info generator 100' generates a block 

of dummy information so as to fill the gap between the end of the packet Pk-4• at the time 

instant tk4 +dtk-4• and the time instant ~-I• see figure 13c. 

Next~ the combining unit· q6' inserts the packet Pk-l having the length dtic.1 into 

20 the serial datastream. 

The packet Pk is the next packet that is retrieved by the demultiplexer 90, and 

the packet is supplied, after the addition of the sync byte, to the input 95 of the combining 

unit 96'. The timing information corresponding to the packet Pk is supplied to the inputs 97 
.. 

and 98 of the combining unit 96 and the dummy info generator 100'. As Ct equals tk-l +d~_1 , 

25 no dummy information need to be is generated, and the packet Pk is supplied to the output 

105. 

Next the packet Pk+Z, is retrieved. After comparison of tk+l with tk+dftc, it is 

established that a gap is present that need to be filled with dummy information generated by 

the generator 100'. Next, the_packet Pk+2 having a length dlic+2 is added to the datastream, 

30 see figure 13c. This process is continued for the other packets, so as to obtain the regenera.-. .• . 

ted replica of the MPEG datastream of figure 13c. When comparing figure 13a and 13c, it. 
. ·, 

will b~ clear that figure 13c shows an MPEG serial datastream having the same (variable) 
.. · . 

bitrate and packet rate as the MP~9 datastrea~ of figure 13a. This datastream can now be ... 

applied to a standard MPEG decoder which is capable of decoding the one video program 
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selected by the recording arrangement during recording, from the MPEG datastream of 

figure 13c having the variable bitnite and packet rate. 

Now, other information wil1 be described that can be inserted in the free Space 
. . 

in the groups of signal blocks alone or together with the packet number information and or 
. . . 

5 the timing information described above. 

One exampl~ 'of such other informatio~ is the information identifying a signal 

block in a group of y(=5) signal· blocks to be· the first sign~·block_ in the group of signal 

blocks. Such information can be stared in the third block secti~ns TB3.1 of the ·signal blocks 

SBl in the groups Gl, 02 and G3, in the figures 10 and 11. 

10 Another example of such other information .is the inclusion of a signal block 

number in the third block sections of the signal blocks, such aS in the situation of figure 11. 

Signal block numbering can be carried out within a group, sothat in the example of figure ( 
. . 

11, the numbers I to 5 are stored in the third block sections Tlp~· 1 to TB3.5 respectively of 

the signal blocks SBl to SB5 in each group. Signal block numbering can 8Iso be realiz.ed for 

15 a 'larger number of signal bl~ks •. belonging to more than one group of signal blocks. One 

coµld imagine that all the. sig~al blocks ip one track have a unique sigoal block numbe~ 
stored in the third block sections of .the signal blocks. N~w, all 'the signal blocks in a traek 

can be identified by their unique signal bloek number. 

Signal block numbering.the signal blocks as deseribed-above has a number of 

20 advantages. Numbering the signal blocks open the possibility to shuffle signal blocks in an 

order different from their original oroer, as long as the shuffling is done within a group of 

signal blocks identified by uniq~ sig~ block numbers. By ~ting the signal block 

numbers upon reproduction, ·a d~huffling can be carried out on. the shuffled signal blocks so 

as to obtain the original sequence order of the signat blocks. 

25 Another measure that can be carried out is repeating a signal block, for the 

reason that the recording and subsequent reproduction of the information included in the 

signal block require a higher protection against transmission errors. Repeated signal blocks 

will have the same signal block numbers so that they are identifmble upon reproduction. 

Further, upon detection of the signal block numbers, it can be detected whether 
. . . 

30 a signal block has bee~ lo~t becau~ of transmission errors occurring (\uring the subsequent 

recording and reproduction step. When missing a .signal block number iii a sequence of signal 

block numbers, it can be deeided th~t the· signal block having the. signal block number that 

has been missed is lost. U~n such detection, an error correction or conce8lment can be 

carried out so as to correct or conceal the missing signal bioek. 
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Next, an explanation will be given of the functioning of the 'trick play' 

processing µnits 16 and 62 in the recording arrangement of figure 6 and the reproducing 
·:"·· 

arrangement of figure 7 resl)&tively. For carrying out a trick mode (or feature mode) 

reproduction with the reproduction arrangement, the record carrier 40 is transported with a 

5 speed other than the nominal transport speed. Figure 16 shows the record carrier 40 having a 

number of slant tracks recorded on it. Figure 16 also shows a path, denoted by the reference 

numeral 120, via which path the. reading head 52 scans the record carrier in said trick mode. 

Generally, the information in the tracks is recorded by at least two heads having gaps of 

different azimuth angles, so that· even numbered tracks have the one azimuth and odd 

10 numbered tracks have· the other azimuth. That means that, when scanning the record carrier 

along the path 120, the head 52, which head has one of the two azimuth angles, will be able 

to read information from only the even numbered or only the odd numbered tracks. 

In order to enable a reproduction of video information during a trick play 

mode, especially in the case of video. information being recorded in a data reduced form, it is 

15 required to add special trick play information i": special locations in the tracks such that those 

locations are scanned by the head 52 for the various transpon speeds for the record carrier 

that are possible in a trick play mode. This trick play information is special video 

information reeorded in addition to the normal play video information that has been recorded 

in the tracks in the way described above .. As a consequence some of the signal blocks in a 

20 track comprise this trick play information, which should be scanned and read by the head 52 

in the trick play mode. 

It should be noted here that the MPEG data, as far as the video data in the 

MPEG datastream is concerned, comprises data reduced video information. To realize such 

data reduced video information the information corresponding to one picture is intra encoded 

25 so as to obtain so called I-frames. A higher data reduction can be obtained by carrying out 

an interframe encoding on at least. two subsequent pictures, resulting in an I-frame for the 

first picture and a P-frame for _the second picture. For recreating the two pictures an 

intraframe decoding, inverse to the intraframe encoding, must be carried out on the I-frame 

information, so as to regenerate the first picture, and an interframe decoding, inverse to the 

30 interframe encoding, must be carried out using both the I-frame information and the P-frame 

information, so as to regenerate the second picture. 

In a trick mode, only I-frame information can be used to regenerate a video 

signal, as retrieving not only the I-frame information but also the corresponding P-frame 

infor~tion so as to realize an interframe decoding, is not possible. Therefore, in order to 
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obtain the 'trick play' information, only the information stored in I-frames included in the 

serial MPEG datastream is extracted and used as 'trick play' data. 

It can be said that in a special location in a track, such as in the location. 

indicated by the hatched.area 122 in the track 124 in figure 16, a number of signal blocks 

S are inserted that eomprise the 'trick play' information. Figure 17 shows the sequence of ,. . . . . 

signal blocks in the track 124. The hatched area 122 in figure 16 is form~ by the sequence 

of signal blocks SBi to SBj inclusive in the sequence given in figu~ 17. The third block 

sections TB in the signal bloeks comprised in the trick play area ·122 of the track now 

comprise an indication that the signal blocks comprise tri.cl.C mode information. This 

10 indication information is denoied by 'T' in the third block sections TB3 of the signal blocks 

SBi to SBj inclusive. The signal blocks stored in the track prior to the trick play area 122, as 

well as the signal blocks stored in the track after the trick play area 122 comprise 

information indicating that the information stored in the signal blocks is normal play 

. information. This indication information is denoted by 'N' · in ·the third block sections TB3 in 

15 the signal blocks SBi-2; SBi-1 , S~ + 1 • 

The 'trick play' processing unit 16 of figure 6 is thus capable of deriving the 

trick play information from the MPEG datilstream applied to its input 17, storing the trick 

play information in those signal b.locks that are specifically m~t·f~r storing the trick play 

information in a specific location in ·a track and for inserting the indication information 

· 20 indicating that the signal block is a signal block in which trick mode information is stored in 

the third block sections of those signal blocks. The 'normal play' processing unit 14 will 

further be capable of storing the indication information indicating th&t the signal blocks 

generated by the unit· 14 comprise.normal.play information, in the third block sections of 

those signal bloc:ks. 

25 When the reproducing arrangement is switched into its trick m~e, the trick 

play' processing unit 62 will be capabie of detecting those signal blocks ~at have the 'T' 

identification stored in their·third block sections and to retrieve the information from those 

signal blocks for further processing so as to realize a reviewing. option during the trick mode. 

It should be noted that, although the invention has been described in the 

30 foregoing using embodiment$ of recording ·arrangements of the helical scan type, this should 

not be interpreted restrictively. the invention is equally well applicable to recording arrange­

ments of the linear recording type, or to recording arrangements for recording information 

on disk like record carriers. 

.. 

( 
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Recording arraJ'lgement for recording an iDformation signal in tracks on a 

record carrier, . the recording arrangement comprising 

- an input terniinal for receiving the information signal, 

- channel encoding means for channel encoding the information signal so as to obtain a 

5 channel signal suitable for recording in a track on said record ca.trier, 

- writing means for writing the channel signal in the track, 

the channel signal comprising subsequent signal blocks, each signal block comprising a first ( 

block section· which comprises a synchronisation signal and a second block section which 

comprises. a number of channel bytes. characterized in that the information signal is an 
. . 

10 MPEG information signal in accordance with an· MPEG format, the MPEG information 

signal comprising sub1equent transport packets, that the channel encoding means are adapted 

to store each time information included in x transport packets of the MPBG information 

signal in the second block sections of a group of y signal blocks of the .channel signal, that 

the second block section of at least the first signal block of the group of y ·signal blocks 

15 comprise a third block section for storing identification information identifying the signal 

block as being the first signal block of the group of y signal blocks, and that x and y are 

integers such that x ~ 1 and y > 1. 

2. Recording arrangement for recording an information signal in tracks on a 

rec0rd carrier, the recording arrangement comprising 

20 - an input terminal for receiving the information signal, 

- channel encoding means for channel encoding the information signal so as to obtain a 

channel signal suitable for recording in a track on said record carrier, 

- writing means for writing the channel signal in the track, 

the channel signal comprising. subsequent signal. blocks, each signal block comprising a first 

25 block section which comprises a synchronisation signal and a second block section which 

comprises a number of channel bytes, characterized in that the information signal is an 

MPEG information signal in accordance with an MPEG format, the MPEG information 

signal comprising subsequent transpon packets, that the channel encoding means are adapted 

to store each time information included in x transport packets of the MPEG information 
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signal in the second block sections of a group. of y signal blocks of the channel signal, that 

the second block sections of the signal blocks comprise a ~frd block section for storing 

sequence number information relating to a sequence numbet of the signal blocks, and that x 

and y are integers such that x ~ 1 and y > l . 

5 3. Recording arrangement for recording an information signal in tracks on a 

record carrier, the recording arrangement comprising_ 

- an input terminal for receiving the information signal, 

- channel encoding means for channel encoding the information signal· so as to obtain a 

channel signal suitable for recording in a track on said record carrier, 

l 0 - writing means for writing the channel signal in the track, 

the channel signal comprising subsequent signal blocks, each signal block comprising a first 

block section which comprises a synchronisation signal and a second block section which 

comprises a number of channel bytes, characterized in th~t the information signal is an · 

MPEG information signal in accord~nce with an MPEG format, the MPEG information 

15 signal comprising sub5equent transport packets, that the channel .encoding means are adap~ 

to store each time information included in x tran.sport packets of the MPEG ·information 

·signal in the second block sections of a first group of y first signal blocks of said signal 

blocks of the channel signal so as to enable a normal play mode using video information · 

stored in said first group ·of y first signal blocks during a normal play reproduction mode, the 

20 channel encoding means further being adapted to retrieve a trick mode video signal from the 

MPEG information signal and being adapted to store said trick mode video signal in second 

block sections of a second group of z second signal blocks of said signal blocks of the 

channel signal so as to enable a trick play mode using the video information stored in said 

second signal blocks, that the second block ~tions of at least one signal block in each first 

25 and second group of first and second signal blocks respectively ~mprise a third block 

section for storing identification information indicating whether the group comprises first 

signal blocks or second signal blocks, 

and that x, y and z are integers such that x ~ l , y > l and z >" 1. 

4. Recording arrangement for recording an information signal in tracks on a 

30 record carrier, the recording arrangement comprising 

- an input terminal for receiving the information signal, 

- channel encoding means for channel encoding the information signal so as ·to obtain a 

channel signal suitable for recording in a track on said . record cax:ner ~ 

- writing means for writing the channel signal in the track, 
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the channel signal-comprising subsequent signal blocks, each signal bloek comprising a first 

block section which comprises a synchronisation signal and a secorid block section which 

comprises a number of channel bytes, characterized in ihat the information signal is an 

MPEG information signal in accordance with an MPEG format, the MPEG information 

5 signal comprising subsequent transport packets, that the channel encoding means are adapted 
. ' 

to store each time information includecUn x transport packets of the MPEG information 

signal in the second block sections of a group of y ~ignal blocks: of the. cbanD.el signal, that 

the second block sections of at least thoSe signal blocks in a group of y signal blocks that 

comprises the start portion of a transport packet comprise a third block section for storing 

10 sequence number information relating to a transport packet sequence number corresponding 

to the transport packet having its start portion stored in the second black section of the sign 

block, 

and that x and y are. integers such that x ::> I and y > · 1. . 

5. Recording arrangement as claimed fo claim 3, ch8raCterized in that the 

15 second block sections of all signal· blocks in each first and Sec:ond ·group of first· and second 

sig~al blocks respectively comprise a third block section for storing idCntification information 

indicating whether the group comprises first signal blocks or second signal blocks. 

6. Recording arrangement as claimed in clairn 5, chlracterized in that the 

second block sections of a group of y signal blocks each comprise a third block section for 

20 storing sequence number information relating to a transport packet sequence number 

corresponding to the transpon packet of which information is stored In said sigrial block. 

25 

7. Recording arrangement for recording an information signal in tracks on a 

record carrier, the recording arrangement comprising 

- an input terminal for receiving the information signal, 

- channel encoding means for channel encoding the information signBl so as to ob~. a 

channel signal suitable for recording in a track on said.· record carrier, 

- writing .means for writing the channel signal in the track, 

the channel signal comprising subsequent signal blocks~ each signal block comprising a first 

block section which comprises a synchronisation signal and a second block section which 

30 comprises a number of channel bytes, ~haracterited in that the information signl.l is an 

MPEG information signal in accrirdance with an MPEG format, the MPEG mformation 

signal comprising subsequent transport packets, the recording arrangement comprising 

detection means for detecting the moment of receipt of the transpdrt packets and for genera­

ting timing information for each t~nsport packet received, the timing ipformation for a 
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transport packet corresponding to said moment of receipt of said transport packet, that the 

channel encoding means ~te'8.dapted to each time store infJ~ation included in x transport 

packets of the MPEG information signal in ·the second block sections of a group of y signal 

blocks of the channel signal, that the second block sections of at least those signal blocks in a 

5 group of y signal blocks that comprises the start portion of a transport packet comprise a 

third· block section for storing the timing information for said transport packet having its start 

portion stored in the second block section of the signal block, 

and that x and y are integers such that x ~ 1 and y > l . 
8. ~ecording arrangement as claimed in claim 7, characterized in that the 

· 10 second block sections of a group of y signal blocks each comprise a third block section for 

storing the timing information corresponding to the transport packet which has information 

stored in the second block section of said signal block. 

9. Recording arrangement as clai.med in anyone of the preceding claims, 

characterized in that y > x. 

15 10. Record carrier obtained with the recording arrangement as claimed in 

anyone of the claims 1 to 9. 

11. Record carrier as dai med in claim 10, obtained with the recording 

arrangement as clai~ed in anyone of the claims 2 to 8, characterized in that identification 

information identifying the signai block as being the first signal block of the group of y 

20 signal blocks is stored in a third block section of the first signal block of a.group of y signal 

blocks. 

12. Record carrier as claimed in claim 10, obtained with the recording 

arrangement as claimed in anyone of the claims 1 and 3 to 8, characterized in that, sequence 

number inform~on relating to the sequence number of the signal blocks is stored in the third 

25 block sections of the signal blocks. 

13. Record carrier as claimed in claim 10, obfained with the recording 

arrangement as claimed in anyone of the claims I, 2 and 5 ·to 8, characterized in that the 

channel signal recorded in a track comprises a first. group of y first signal blocks so as to 

enable a normal play mode using the video information stored in said first group of y firs~ 

30 signal blocks during a normal play reproduction mode, and comprises a second group ofz 

second signal blocks in which a trick mode video signal is. stored so as to enable a trick play 

mode using the video information stored a said second grOl!P of z second signal blocks~ that 
indication information indicating whether a group comprise_s .. first signal. blocks or second 

signal blocks is stored in the third block sections of at. least one signal block of the first and 

This Sheet Has Been Replaced .. 
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second group. · 

14. 
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Record carrier as claimed in claim 8, obtained with the recording arrange-

ment as claimed in anyone of the claims I to 4, 7 and 8, characterized in that, the third 

block section of the· second block sections of at least those signal blocks in a group of-y 

5 signal blockS that comprises the stan ponion of a transport ·packet comprise information 
' ' .· 1· . ' 

relating to a transport packet sequence number corresponding to the transport packet having 

its start portion stored in the seeond block section ofthe signal'block. 

15. Record carrier as claimed 'in claim 10, obtained with the recording 

arrangement as claimed in anyone of the claims l to 6, characteriZed in that the third block 

10 section of the second block sections of at least those signal blocks in a group of y signal 

blocks that comprises the start portion of a transport packet c<>mprise timing information for 

said transport packet having its start ponion stored in the second· block section of the signal ( 

block. 

16. Reproducing arrangement for reproducing an information signal that has .· 

15 been recorded in the form ofa channel signal in tracks on a record· cairier, the reproducing 

arrangement comprising 

. - reading means for reading ·the channel signal from a track, 

the channel signal comprising subsequent signal blocks, each signal block ci>mpriSing a 'first 

block section which comprises a synchronisation signal and a second block section which 

20 comprises a number of channel bytes, 

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

information signal, 
' ' 

~ an output termiDaI for applying the information signal, 

· charact'.erized in ·that the infOrmation signal recorded in the tracks. is an MPEG information 

25 signal in accordance with an MPEG format, the MPEG information signal comprising subse­

quent transpOtt packets, information comprised in x transport packets of the MPEG 

information signal being stored in the second block sections of'a group of y signal· blocks of 

the channel signal, that x and y are integers such that x ~· 1 and y > 1, 

that. the. second block section ·of at least the first signal block of the groui)s of y signal blocks 

30 comprise a third block section for storing identificatio~ information identifying the signal 

block aS being the first signal· block of a group of y signal blocks, 

the reproducing arrangement further comprising 

- first retrieving means fot retrieving the information comprised in the x tralispOrt packets of 

the MPEG infQrmation signal from the group of y signal blocks, 
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- second retrieving means fe>r retrieving said indication infc~mnation from the third block 

sections of the first signal bl~ks in the group of y signal ~i~ks. 
17. Reproducing arrangement for reproducing an information signal that has 

been recorded in the form of a channel signalin tracks on a record carrier, the reproducing 

5 arrangement comprising 

- reading means for reading the channel signal from a track, • 

the channel signal comprising subsequent signal blocks, each signal block comprising a first 

block section which comprises a ·synchronisation signal and_ a second block section which 

comprises a number of channel bytes, 

10· - channel decoding means for channel decoding the channel signal so as to obtain the 

information signal, 

- an output terminal for applying the information signal, 

charaeterized in that the information signal recorded in the tracks is an.MPEG information . 

signal in accordance with an MPEG format, the MPEG information signal comprising subse-

15 quent transport packets, information comprised. in x transport l>ackets of the MPEG 

information signal being stored iri the second block sections of a group of y signal blocks of 

the channel signal, that x and y are integers such that x ~ 1 and y > 1, 

that the. second block sections of the signal blocks comprise a third block section for storing 

sequence number information relating to the sequence number of the signal blocks, 

20 the reproducing arrangement further comprising 

- first retrieving means for retfieving the information comprised in the x transport packets of 

the MPEG information signal from the group of y signal blocks, 

- second retrieving means for retrieving the sequence numbers information from the third 

block sections of the signal blocks in said track. 

25 18. Reproducing arrangement for reproducing an information signal that has 

been recorded in the form of a channel signal in tracks on a record carrier, the reproducing 

arrangement comprising 

- -reading means for reading the channel signal from a track, 

the channel signal comprising subsequent signal blocks, each signal block comprising a.first 

30 block section which comprises a synchronisation signal and a _second block section which 

comprises a number of channel bytes, 

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

information signal, 

- an output terminal for applying the information signal, 
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characterized in that the information signal recorded in the tracks is an MPEG infonnation 

signal in aceordance with an MPEG format, the MPEG information signal comprising subse­

quent transport packets, information comprised in x transport ~cket$ of the MPEG 

information signal being stored in the second block sections of a first group of y first signal 

5 blocks of the channel signal so as to enable a normal play m<>cte using th~ video information 
. f ·. 

stored in said first group of y first signal blocks during a normal play reproduction mode, 
~ . ·. . . 

that x and y are integers such that x C!:: l and y > 1, 
a trick mode video signal being stored in a second group of z secc>n~· bloc1' sections of 

second signal blocks of said signal blocks of the ch~nel sigoal S(),~ to enable a trick play 

10 mode using the video information stored in said second group of second signal· blocks, that 

the second block sections of at least one first and second signal b'~k jq .the first and second 

group each comprise a third block section for storing indicaticm ,information indicating 4 · 
whether the group comprise first 'sig~al blocks or secolld signal blpcks, . 

the reproducing arrangement furth~r comprising 

15 - first retrieving means for retrieving in said normal play mode the videp information of the 
;. · .. 

x transport packets of the MPEG informa~ion signal f~m the first group of y first signal 

blocks, and for retrieving in said trick play mode the_tricJc _mode viciet) signal from the 
. . ~ . 

second group of z secood signal blocks. in response to a first or.a seco11d control signal 

respectively supplied by 

20 - second retrieving means for retrieving the indication information indfoating whether the 

group comprise first· signal blacks or· second signal blocks from the third· block sections of 

the at least one signal block in the first and second groups respect,iv~ly, the second retrieving 

means being further adapted to generate said first and second control signal in response 

thereto. 

25 19. Rel>foctucing arran'gement for reproducing an information signal that has 

been recorded in the form· of a channel signal in tracks on a· record carrier, .the reproducing 

arrangement comprising 

- reading means for reading the c_hannel signal from a track, .· 

the channel signal comprising subsequent signal blocks. each signal block comprising a tint 

. 30 block section which comprises a synchronisation signal and a second block section which 

comprises a number of channel bytes, 
' 

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

information signal, 

- an output terminal for applying the information signal, 
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characterized in that the information signal recorded m e tracks -is an MPEG information 

signal in accordance with an MPEG format. the MPEG information signal comprising subse­

quent transport packets, irildrmation comprised in x transj>6rf··packets of the MPEG 

information signal being stored in the second block sections of a group of y signal blocks of 

5 the channel signal, ·that x and y are integers such that x ~ 1 and y > l, that the second block 

sections of at least those signal blocks in a group of y signal blocks that comprises the start 

portion of a transport packet comprise a third block section for storing sequence number 

information relating to a transpon packet sequence number corresponding to the transport 

packet having its start portion stored in the second block section of the signal block, 

10 the reproducing arrangement further comprising 

- first retrieving means for retrieving the information comprised in the x transport packets of 

the MPEG information signal from the group of y signal blocks, 

- second retrieving means for retrieving the sequence number information relating to the 

transport packet sequence number from a third block section of a signal block in the group of 

15 y signal blocks. 

20. Reproducing arrangement for reproducing an information signal that has 

been recorded in the form of a channel signal in tracks on a record carrier, the reproducing 

arrangement comprising 

- reading means for reading the channel signal from a track; 

20 the channel signal comprising subsequent signal blocks, ea.Ch signal block comprising a first 

block section which comprises a synchronisation signal and a second block section which 

comprises a number of channel bytes, 

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

information signal, 

25 - an output terminal for applying the information signal. 

characterized in that the information signal recorded in tne trackS is an MPEG information 

signal in accordance with an MPEG format, the· MPEG information signal ·comprising subse­

quent transport packets, information comprised in x transport packets of the MPEG 

information signal being stored in the second bJock sections of a group of y signal blocks of 

30 the channel signal, that x. and y are integers such that x ;;::: 1 and y > 1, that the second block 

. sections of at least those signal blocks in a group of y sign81.blocks that comprises the start 

portion of a transport packet comprise a third block section for storing timing information for 

said transport packet having its stan portion stored in the second block section of the signal 

block, 

ilff li1fii1iilf mr ·.: . 
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the reproducing arrangement further comprising REPLACED 

. - first retrieving means for retrieving the information comprised in tffe x transport packets of 

the MPEG information signal from the group of y signal blacks, 

- second retrieving means for retrieving the timing information .. from a third block section of 
I . 

5 a signal block in the group of y signal blocks. 
( . . 

21. Reproducing arrangement as _claimed in anyone of the claims 16 to 20, 

characterized in that. y > x. 

.. 


