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

“The invention relates to a re_cording arrangement ‘for recording an information
signal in tracks ona record carrier, the recording arrangement comprising |
-an mput terminal for recemng the 1nformatlon slgnal | |
- channel encodmg means for channel encodmg the 1nformat10n srgnal SO as to obtam 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 siglnal'comprisin'g subseqtlent signal blocks, each signal block comprising a first
block section which comprises a synchromsatlon signal and a second block section which
comprises a number of channel bytes, to a record carrier obtained with the recording
arrangement, and 0a reproducmg arrangement for reproducmg the v1deo slgnal from the
record carrier. '

A recordmg arrangement as given in the openmg 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 an'angement isa recordmg arrangement of the hehml scan type and
records an information signal compnsmg a digital audio signal and a digital video signal in
audio slgnal recording sectors and video signal recordmg sectors respectively in subsequent
tracks, where, when recording a track, the video'signal recording sector in a track comes
first and is followed by the audlo sxgnal recordmg sector. The order in which the sectors
occur in a track can however also be in the reverse order. Further, other sectors may be
included in a track, such as a clock run-m area located at the begmmng of a track, so as to
enable a lockmg-m of the internal system clock on the S1gnals read from the track and
preamble and postamble areas that are located between the various sectors and function as an
edit gap. Reference is made in this respect to the earlier ﬁled European patent apphcanons |
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 relate to proposals for the realisation of a new digital
video cassette (DVC) recorder s_tanda_rd, whx_c_h enables the recording and reproduction of -
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digital video and digital audio on/from a longitudinal tnagnetic record carrier. This neu_/
digital video recorder standard will lead to new digital videorecorders/reproducers of the so-
called DVC type.

The invention aims at provxdmg a recordmg arrangement whtch is capable of
recording other type of mformatton s1gnals in the known tape format as defined in the
preamble. The recordtng arrangement in accordance with the tnventton is charactenzed in
that the information signal is an MPEG mformatmn signal in accordance with an MPEG
format, the MPEG mformatron srgnal compnsmg subsequent transport packets that the
channel encoding means are adapted to store each time mformatron mcluded in x transport
packets of the MPEG information srgnal in the second block secttons ofa group of y signal
blocks of the channel srgnal that the second block sectton of at least the first s1gna1 block of
the group of y signal blocks compnse a third block section for stonng xdenuﬁcatron
information 1dent1fy1ng the signal block as bemg the first s1gna1 ‘block of the group of y
signal blocks, and that x and y are integers such that x=1 and y> 1.

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

characterized in that the mformatron signal is an MPEG information signal in accordance
with an MPEG format the MPEG tnformanon s:gnal compnsmg subsequent transport
packets, that the channel encoding means are adapted to store each time information included
in x transport packets of the MPEG mformatron signal in the second block sections ofa
group of y srgnal blocks of the channel signal, that the second block sections of the signal
blocks compnse a third block section for stonng sequence number information relatmg toa
sequence number of the signal blocks and that x and y are mtegers such that x=1 and y>1
The invention is based on the following recognition. The draft Grand Alliance
HDTV System Spectﬁcauon dated February 22, 1994, document (4) in the hst of references,
more specxﬁeally the chapters V and VI of this speclﬁeatton, comprises a descnpuon ofa
transport system for transmrttmg an MPEG mformatron srgnal which includes a data
compressed digital video signal and a correspondmg data compressed dlgttal audio signal, for
broadcasttng purposes or for transmission via a cable network. The MPEG information signal
is in the form of transport packets having either an equal length or a variable length in time.

" In both cases however, a transport packet comprises 188 bytes of mformatton, the first byte

bemg a synchronization byte
A transmtssxon such an MPEG mformauon stgnal in the form of a recording on
and a reproducnon from a record carrier, such as a magnetic record carrier, 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 stonng the transport packets in the signal blocks of

~ the known tape format.

Generally, it can be said that, when stonng the information included in a
'number of x transport packets of the MPEG mformatron slgnal in a number of y signal
blocks, some unoccupted space remains available in the y. srghal blocks for the storage of
additional mformauon, which additional information relates to the specific apphcatron of
recordmg and reproducmg the MPEG information srgnal on/from the record carrier. In a

' specrﬁc example of the DVC format, the second block sections can comprise 77 bytes of

information. In that srtuatton two transport packets, from each of which the sync byte has
been deleted can be stored m second block sections of five signal blocks. Now, 11 bytes (=
5 x77-2x 187) remam available in the five signal blocks Those 11 bytes can be divided

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

third block sections. One such way 1s that the first two bytes of all second block sections are
available as third block sectrons and that the last byte available can be considered as a thlrd

“block section to indicate the boundary between the mformatlon of the two transport packets

as stored in the ﬁve slgnal blocks

_ In the above example rdentrﬁcatron mformatron identifying the srgnal block as
bemg the first signal block of the group of y signal blocks can be stored in a third block
section of the first signal block m a group of y srgnal blocks. Or, sequence number
_mformanon ( sequence numbers) relatmg to the sequence of the signal blocks can be stored
in the third block secnons This sequence number can also be identified as a continuity
counter. The measures proposed result in a number of advantages

" The advantage of using rdentrﬁcatron mformatlon identifying a signal block as

being the first signal block in a group of y srgnal blocks is that the begtnmng of a group

* can be detected, which srmphﬁes the read out of the data dunng reproductlon

One advantage usmg sequence numbers is that when reproducing the signal |

. blocks, it can be decided upon retneval of the sequence numbers, whether a signal block has

been missed because of reproduction errors or not, S0 that an error correction or concealment
can be carried out. Another advantage rs that one may shufﬂe the information to be stored in
the signal blocks upon reoordlng Upon retrreval of the sequence numbers it is possible to
realize a corresponding deshuffling in response to the sequence numbers retrieved so as to
obtam the original datastream _

Further havmg sequenoe numbers mcluded in the third block sections of the
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" signal blocks, makes it possrble to repeat srgnal blocks in the case that a transport packet of |

the MPEG data stream stored in those srgnal ‘blocks requtre a hxgher protecuon against errors
that can occur during the recordmg and a subsequent reproducuon Process.

The recordmg arrangement as given in the openmg paragraph may be also
charactenzed in that the mformanon sxgnal is an MPEG mformatron srgnal in accordance
with an MPEG format, the MPEG mformatlon s1gnal compnsmg subsequent transport
packets that the channel encodmg means are adapted to store each ume mformatron included
in x transport packets of the MPEG mformatron signal in the second block wcnons of a first
group of y first signal blocks of satd stgnal blocks of the channel srgnal so as to enable a
normal play mode using vrdeo mformatlon stored in satd ﬁrst group of y first sxgnal blocks
during a normal play reproductton mode, the channel enoodmg means further being adapted
to retrieve a trick mode video srgnal from the MPEG mformatton s1gnal and bemg adapted to

store said trick mode video sxgnal in second block secuons of a second group of z second

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

using the video information stored in sald second s1gnal blocks that the second block
sections of at least one stgnal block in each ﬁrst and second group of ﬁrst and second signal
blocks respecttvely comprise a third block sectton for stonng 1denttﬁcatton information
mdummg whether the group compnses first srgnal blocks or second slgnal blocks,

and that x, y and z are mtegers such that x21, y>l and z>1

More specifically, the mformatton srgnal is an MPEG mformauon srgnal in accordance wrth
an MPEG format, the MPEG mformatxon slgnal compnsmg subsequent transport packets
that the channel encoding means are adapted to store each trme mformanon included in x
transport packets of the MPEG mformauon srgnal in the second block secttons of a group of
y signal blocks of the channel srgnal that the second block secnons of at least those signal
blocks in a group of y srgnal blocks that compnses the start portton of 2 transport packet
comprise a third block section for stonng sequenoe number mformauon relating to a trans-
port packet sequence number correspondmg to the transport packet havmg its start poruon
stored in the second block. sectlon of the signal block

| and that x and y are mtegers such that x=1 and y>1.

'-Thzs enables a reproducuon in the reproducmg arrangement ina normal play mode using the
first signal blocks and a reproductnon ina mck play mode using the second sxgnal blocks, in

~ response to the detection of the mformatton mdrcaung the groups compnsmg ﬁrst signal
blocks or second signal blocks respectwely '

The recordmg arrangement as given in the opemng paragraph may also be -
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charactenzed in that the second block sections of all signal blocks in each first and second
group of first and second srgnal blocks respectrvely comprise a third block section for storing

| 'ldenuﬁcatlon lnformatlon mdlcanng whether the group compnses first signal blocks or

second srgnal blocks _
More specrﬁcally, the second block sections of a group of y signal blocks each comprise a

third block section for stormg sequence number information relatmg to a transport packet

sequence number corresponding to the transport packet of which information is stored in said
signal block. | | | | | |

Storing a packet sequence number has its advantages if an MPEG datastream is received
.havmg a con_stant bitrate, and comprising a number of dt_fferent video programs interleaved
in the MPEG datastream. Generally, such datastream has a 100 high bitrate for recording the
total datastream on the record ca_n'ier_.' The recording arrangement now comprises a program
selector for retrieving one video program and corresponding audio signal from the MPEG
datastream so as to obtain the MPEG information signal for recording. As information
correspond'ing 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 mformatmn correspondmg to said only one video program. That means that some

packets of the onglnal MPEG datastream received are deleted. Upon reproduction however,
an MPEG v1deo srgnal m accordance with the MPEG standard however now comprising
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 correspondmg to the packets deleted upon recording must be
inserted in the regenerated datastream Upon recordmg a sequence number is added to each
transport packet received, that i is: also for the packets _th_at will be deleted. The sequence

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 reproductton, a sequence of
numbers is retrieved, where subsequent numbers will not necessanly be next higher numbers.
In that sxtuatlon one or more dummy packets must be tnserted S0 as to regenerate the replica

of the ongrnal MPEG datastrecm

The recordrng arrangement as glven in the opemng paragraph can further be
characterized in that the rnformatxon srgnal is an MPEG mformatxon signal in accordance
with an MPEG format, the MPEG mformatron srgnal compnsmg subsequent transport
packets, the reoordmg arrangement compnsmg detectxon means for detecting the moment of
receipt of the transport packets and for generating ummg information for each transport
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‘packet received, the trmmg information for a transport packet correspondmg to said moment
of receipt of said transport packet that the channel encodmg means are adapted to each time
store information included in x transport packets of the MPEG mfortnatlon signal in the
second block sections of a gmup of y signal blocks of the channel signal, that the second
block sections of at least those srgnal blocks in a group of y stgnal blocks that compnses the
start portion of a transport packet compnse a third block sectron for stonng the timing

* information for sa1d transport packet havmg its start pomon stored in the second block

section of the signal block,

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

More spectﬁcally, the second block sections of a group of y srgnal blocks each compnse a
third block section for storing the nmmg mformatton correspondmg to the transport packet
Wthh has information stored in the second block section of sard signal block.

Storing timing information correspondmg to transport packet requtres that the recordmg |
arrangement is provxded with detection means for detectmg the ume of recetpt of a transport
packet. This measure has its advantages if an MPEG datastream is recexved havmg a variable
bitrate, and compnsmg a number of different vxdeo programs mterleaved in the MPEG
datastream. As has been said above, generally, such datastreem has a too high bitrate for
recordmg the total datastream on the record camer The recordmg arrangement now compn-
ses a program selector for retnevmg one video program wrth its correspondmg audio signal
from the MPEG datastream so as to obtain the MPEG mfonnanon signal for recordmg As
information corresponding to only ofie video program is mcluded m a MPEG transport
packet, such program selector selects only those transport packets from the MPEG |
datastream that compnse mformatton correspondmg to said only one vrdeo program. By
detecting and storing the tumng information correspondmg to a transport packet the
reproducing arrangement will be capable of retrieving the ttmmg mformauon and recreate the
MPEG information signal usmg said timing mformatton '

It should be noted that the measures dtscussed above can be apphed solely or in
combination with one another in the recordmg arrangement As a result, record carriers will
be obtained having signal blocks stored in tracks on the record camer, the signal blocks
having a first block section which compnses a synchronrsanon srgnal and a second block
section which comprises a number of channel bytes X transport packets of the MPEG
information signal being stored in the second block sections of a group of y srgnal blocks of
the channel signal. Further in accordance with the mventlon, '

- the second block section of at least the first signal block of the group of y s1gnal blocks
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comprise a third block section for storing identification inforation identifying the signal
block as being the first signal biock 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

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 slgnal blocks that

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 start portion stored in the second block section of the signal

block, or

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

comprises the start portion of a tr_ansport 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, or . _

- third block sections comprise mformanon resulting from a combmanon of one or more of
the measures listed above.

It will be apparent that a reproducing arrangement 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 recorded 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 figure description shows

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

figure 2 schemancally the contents of the video slgnal recordmg sector in the
track of figure 1,

figure 3 schemaucally the serial MPEG datastream and the format of the
transport packets included in the serial MPEG datastream,

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

. blocks,
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figure 5 the contents of the track when having MPEG infnrmaﬁdn recorded in
it _ . . | _ .- - . o
figure 6 an embodiment of the recording arrangement,
- figure 7 an embodiment of the reproﬁucing'_anangeinent,
figure 8a an example of an original serial MPEG damstream having a constant

bitrate and packet rate, figure 8b the MPEG datastream that i 1s ‘recorded and figure 8c the

regenerated rephca of the ongmal senal MPEG datastream, -

figure 9 an embodlment of the normal play processmg umt in the recordmg
arrangement of figure 6, ' ' _ ' '

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 blocks
each, - , : L . : :

figure 12 an example of the 'normal play’ processmg unit in the reproducing
arrangement of figure 7, ' '

figure 13a an example of an original senal MPEG datastream having a vanable :
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'th'e recor-
ding arrangement of figure 6, ' '

figure 15 another embodzment of the 'normal play processing unit in the
reproducmg arrangement of ﬁgure 7, o _

_ figure 16 the record carrier and the read head scanning the record carrier during
a tnck play mode, _ '

figure 17 the sequence of signal blocks ina track forming the trick play area _

| Figure 1-shows the format of the signals as they are recorded in a track on a
magnetic record carrier by means of a helical scan videorecorder of the DVC type. The left
end of 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 track parts. The track part
denoted by Gl is the pre-amble track part. An example of the preamble track part G1 has

" been described extenswely in' reference (1). -

“The track part G1 is followed by tracking tone recording part TP1, which is
denoted by IT1 (insert umlng information) track part and which contains a trackmg tone,
s'ynchronisation information and identification (or timing) information. Further explanation of
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the contents of the ITI track can be found in reference (3)

The track part TP1 is followed by an edit gap G2. The edit gap G2 is followed
by the track part TP2, whrch is the audro signal recording sector and comprises digital audio
mformatron. The edit ga__p G3 is followed by a track part TP3 whrch is the video signal
recording sector and comprises digital video information. The edit gap G4 is followed by a
track part TP4, denoted by INDEX and which comprises amongst others subcode

' information,_ such 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 TP1, TP2 and TP3 occur in the tracks may be different.

The contents of the video srgnal recording sector TP3 is given in ﬁgure 2.
Figure 2 in fact shows schematically a 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 s_equentially in the video signal recording sector TP3. 90
bytes of information, denoted by i=-l to i=90, are stored in each signal block.

The first two bytes (1-—1 and i=2) of each srgnal block form a synchronisation
pattem 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 reoording part.'I_‘P3. The.last eight bytes in the signal blocks form
horizontal parity information. Vertieal parity information is stored in the storage locations
i=6 to i=82 inclusive of the last 11 signal blocks. .

| . Bytes of video signal mfonnanon are stored in the storage locations i=6 to
i= 8? ‘mclusrve of the signal blocks having the sequence numbers j=3 to j=137 inclusive.
Bytes of auxiliary data are stored in the storage locations =6 to i =82 inclusive of the signal
blocks having the sequence numbers j = 1, 2 and 138. The signal blocks are stored
sequentially in the video signal part TP3, starting: with the signal block denoted y=1,
followed by the signal bloek 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. | o | . |

It should be noted here;thet '_it can _be_ specified that the auxiliary data will be
stored in a different location in the. rnemory Reference is made in this respect to document |
(1), ﬁgure 13, where the auxiliary data is stored in the ‘memory part denoted by III.

Figure 3 shows schematically. the MPEG datastream applied to a recording
arrangement in accordance with the invention. The _MPEG__ datastream compnses subsequent
transport packets, denoted by .. Pk,l, Py, Pg+ys --. The packets each comprise a packet
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header pomon PH of 4 bytes long. and a body portlon 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 packet ate. The
transport packets may also be transmttted in a datastream having a variable bitrate. In tlus
situation, the packets need not be of the same length, viewed 1n time, and may be recexved
"with a variable packet rate. The ﬁrst byte in the packet header PHisa sync byte. The sync
byte is identical for all the transport packets. The other three bytes in the header comprise ID
information, such as a packet identifier. For a further explananon of the contents of the ID
information, reference is made to document (4) in the list of references, more spectﬁcally
chapter V, paragraph 5.1 on page 27. ) '
The body portion of the transport packets compnse each 184 bytes for storing
the video and audio information that should be transmttted in accordance with the MPEG
format. The body portion of one transport packet can store either audio mformanon

~ corresponding to a certain video signal, or the video Stgnal Further in the case that a

number of video programs are transmitted via the MPEG datastream, the body pornon stores

. a video signal correspondmg to one of such vxdeo programs transmttted

The invention now alms at recording the video srgnal and the correspondmg
audio srgnal as may be appreciated, correspondmg to one of those video programs
transnutted via the MPEG data stream on the record carrier havmg the track format disclosed
in figure 1 and 2. Information stored in the transport packets should be stored in the signal
blocks, 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 and 2, the ID information in
the form of the three ID bytes denoted i=3, 4 and 5, as well as the 8 honzontal parity bytes,
denoted by i=83 to 90, in those signal blocks are requued for a correct recording and

~ reproduction. As a consequence, only the 77 bytes denoted by i=6 to 82, in the s1gnal :

blocks denoted by j=3 to 137, are available for the storage of the transport packets of the
MPEG information. The part of the sngnal blocks formed by the 77 bytes 1-6 to 82 is
defined as being the second block sections of the signal blocks. o

As synchronization: dunng recordmg and reproductlon is assured by means of
the sync words in each of the signal blocks, there is no'need for transnuttmg the sync bytes

of the transport packets via the record carner " So, before stonng the information comprised

in the transport packets in the second block sections of the stgnal blocks denoted byj=3to

135, the sync byte of all the transport packets is thrown away. As a result only 187 bytes of

information should be stored ini the signal blocks for each transport packet.
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A srmple calculatxon makes clear that two transport packets can be stored in
ﬁve signal blocks and that 11 bytes remain available for the storage of other information.

E Frgure 4 gives an example_ of how the two transport_packets can be stored in the second
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block sections of the gmup of five signal blocks, denoted SB1 to SBS in figure 4. Figure 4
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 gmup of five
signal blocks such that each seco_nd block section comprises 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 SBI to SBS respectively, and a thrrd block section in the form of one byte, denoted
by FB, is available in the thrrd signal block SB3. The 187 bytes of the first transport packet
are stored in the signal blocks SBI, SB2 _and SB3, where the three ID bytes of the packet
header of the first transport_packet, indicated by TH1, are stored first in the signal block

- SBI,; directly after the third block section TB3.1, and next the first 72 first bytes in the body -

of the first transport packet are stored thereafter in the second block section of the signal
block SB1. 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 transport packet are stored in the second block section of the

srgnal block SB3, after the third block section TB3.3.
Next comes the byte FB, which indicates the boundary between the information

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 SBS, where
the three ID bytes of the packet header of the second transport packet, indicated by TH2, are
stored first in the signal bl_o_ck SB3, di_rectly after the byte FB. Next the first 34 first bytes in
the body of the second transport' packet are stored thereaf_ter in the second block section of
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 the signal block SBS, after the third block section TB3.5. | |
_ It should be noted that also another spreading of the 11 available bytes over the
ﬁve signal blocks is posslble As an example, the 11 bytes could have been split into two
third block sections, the one thxrd block section having as an example 6 bytes and being
located at the beginning of the ﬁrst signal block SBI, and the other third block section of 5
bytes long being located in t_he third signal block and _mdlcatmg the boundary between the
two transport packets stored in the five signal blocks. Another example could have been to
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have a third block section located at the beginning of the s1gnal blocks SBl and SB3 and
another third block section in the thll‘d signal block SB3, mdlcatmg the boundary between the
two transport packets stored in the five signal blocks, where ‘the third block section in the
signal block SB1 can have eg 4 bytes, the first third block section in the s1gnal block SB3
eg. 3 bytes and the thlrd block section in stgnal block SB3 mdlcaung the said boundary bemg
eg. 4 bytes long. '

The third block sections TBB 1to TB3 5 can be used for the storage of
additional information. As a first example, the third block secuon ‘TB3.1 can mclude an
indication identifying the’ srgnal block SBI1 as bemg the first s1gnal block in a group of five
stgnal blocks. This can be realized by storing in one specxﬁc bit location in the third block
section TB3.1 a bit value of a certain polarity, such as "0 or ’1”. In the same bit locations in
the third block sections TB3.2 to TB3.5 a b1t value of the opposrte polanty should be stored.
In another example, sequence number information, eg. sequenoe ‘numbers’ runmng from 1 to
5 can be stored in the third block sections TB3.1 to TBS respectwely, of the group of five
signal blocks where the third: block section TB3. l has the sequence number ’1’ and the third

- block section TB3.5 has the sequence number 5" stored in them. Three specific bit locations

in the third block sections TBB 1 to TB3. 5 are requxred 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 more than one track.
_ In another example, one specific bit location in' the tlurd block secnons TB3.1
"to TB3.5 of a group of five srgnal' blocks can be used to store either a bit value of one

 polarity, such as "0’ or °1’, so as to indicate that the video data included in the signal block

is so-called 'normal play’ data, or a bit value of the oppos:te polanty, 50 as to indicate that
the video data mcluded in the signal block is so—called “trick play video data The use of the
’normal play’ video data and tnck play’ video data will be explamed later.

' In again another example sequence numbers are generated in response to
transport packets in the MPEG datastream that is received. As has been explamed earlier,
such MPEG datastream can include’ more than one video programs As the bitrate of the
MPEG datastream is normally higher than the bitrate of the stgnal that can be recorded, only
one video program may be’ selected from the serial MPEG datastream for recordtng '
Selection of one video program means selection of transport packets out of the datastream of
the MPEG datastream that compnse the information relating to smd video program and
deleting the other packets. Consequently the serial array of transport packets ‘that will be
recorded have sequence numbers that not necessarily are _next htgher numbers, as those
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sequence numbers- of the_transport packets deleted are not oresent. When storing the
sequence numbers in the third block sections, those sequence numbers can be retrieved upon

'reproducuon By checking the subsequent sequence numbers retrieved, it can be established

whether the original MPEG datastrmm applled to the recording arrangement, originally

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

of the original MPEG datastfeam can be regenerated by insert'ing one or more dummy

- packets between the two transport ‘packets reproduced

In a related example, timing mformauon is stored in the third block sections,
for the same reason as given above, nam_ely for regenerating a replica of the original MPEG
datastream, in the case that such datastream is a datastream having a variable bitrate.

It w1ll be clear that also a combination of the additional inforration described

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

group of five sxgnal blocks.

As an example, it has been made clear above that a 3-bit word is needed in the
thlrd block sections to indicate the sequence numbers of the signal blocks in the group of ﬁve
signal blocks. More spectﬁcally, the 3-b1t words 000’, *001°, *010’, 011’ and *100° could
have been used to 1denufy 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.

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 1,
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 (i=3
to j=137) now comprising the MPEG information and the additional information described |
above. Next one signal block (j=138) also comprising the auxiliary data, followed by 11.
signal blocks comprising the parity information. The storage of the MPEG information and
the additional information in _the' 135 si_gnal blocks may require an additional error encoding
step to be carried out on the said information, resulting in additional parity information that
should also be stored in a track. As the MPEG .information, which includes video
information and corresponding -audio infoi*ma_tion, is stored. in the signal 135 blocks in the
track portion TP3’, there is no need .for.stori.n'g- audio information in the track portion TP2 of
figure 1. This portion, now denot'ed by TP2.in -.ﬁgufe 5, can be used to store the parity
information resulting from the additional error encoding step. |

Figure 6 shows schemattcally an embodiment of the recording arrangement. The
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recording arrangement comprises an input terminal 11 for reéeii'ring"the MPEG serial
datastream for recording transport packets included in the'datastreanl in the'ISignal blocks of
the track portions TP3’ of the tracks The input terminal 11 is coupled to an input 12 of a
’normal play’ processing unit 14. Optxonally, a "trick play’ processmg unit 16 is provxded

“having an input 17 also coupled to the input terminal 11. Outputs 19 and 20 of the 'normal

play’ processmg unit 14 and the ’trick play’ processmg unit 16 Gf present) are ooupled to
correspondmg inputs of a mulnplexer 22. Tt will be clear that i in the absence of the trick
play processing unit 16, also the multiplexer 22 wﬂl be absent.

An auxiliary signal generator 24 is present for supplymg the auxxhary signal
information for storage in the sighal 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 encodmg step, denoted ECCI is carned
out in an error correction encoder unit 28. -

The recording arrangement further comprises a generator 30 for addmg 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 Gl to G5, see figure 5. After combination of the signals in the combining
unit 32, the combined signal is applied to a unit 34, in which an 'en'coding is carried out
where each time 24-bit words of the incoming bitstream ate converted into 25-bit words

~ where a sync word is added so asto obtain the first two bytes (1—1 ,2) in the s1gnal blocks

and where the ITI information is added for storage in the track portion TP1.

- The 24-t0-25 encoding carried out in the encoding unit 34 is well known in the
art. Reference is made in this respect to US patent spec. no. 5,142,421, document (5) in the
list of references. This doctiment also a way of adding the sync word to the datastream.

An output of the encoding unit 34 is coupled to an 'ihpitt of a writing unit 36, in
which the datastream obtairied with the encoding unit 34 is recorded in the slant tracks on the

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

The first error correction encoding step, denoted ECC3, is re'quired'so as to
realize the additional error "prbtéction of the MPEG information to be recorded on the record
carrier, and results in parity information’that will be stored in the track portion TP2’, as has
been explained previously. The second error correction encbdiﬁg.’s'tep, denoted ECC2, results
in the vertical parity information that will be stored in the 11 signal blocks (j=139 to 149) of
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the track portion TP3’, see the figures 2 and 5. The third'.:e;for correction encoding step,
denoted ECC1, 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.

~ Beforea further description of the ’normal play’ processing unit 14 and the
"trick play’ processing unit 16 of the 're-cordi_ng arrangement of figure 6 will be given, first a
schematic descriptioh of the i'eproducing arrangement will be’given. This has the advantage
that, when further describixig certain measures applied in the processing units 14 and 16, a
direct relation can be given ﬁo the advantages and consequences of those measures during
reproduction. | | | y '

Figure 7 shows schematically an embodiment of a repfoduction arrangement for

' reproducmg information from the record carrier 40 obtained with the recordmg arrangement

of figure 6. The reproducuon arrangement compnses 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 50 is coupled to an input of a decoding unit 54, which carries out a
25-t0-24 decoding on the signal read out, so as to convert 25-bit words in the incoming
datastream into 24-bit words. Next,. afte_r having selected out.in the selector unit 56 all those
information thet is not required for recieatiug a replica of the original MPEG datastream, an
error correction is carried out in the error correction unit 58. It will be clear that the error
correction carned out has three steps. One error correction step based on the ECC1, using
the horizontal parities, see figure 2, a second error correction step based on ECC2, using the
vertical parities, and a thii'd error correction step based on ECC3, using the parity
information stored in the track pomon 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
having an input also coupled to the output of the error correction unit 58. Outputs 64 and 65
of the 'normal play’ processmg unit 60 and the "trick play’ processmg unit 62 (if present) are
coupled to corxespondmg terminals a and b respectively of a switch 66, a c-terminal of which
is coupled to an outp'ut'termiua'l 68. =lt'will be.cleur_t_hat in the absence of the ’trick play’
processing unit 62, also the f switch 66 will be absent. If the reproducing arra'ngemeut is
switched into a ‘normal play’ repro_ducﬁoﬁ mode, this means that the record carrier is
transported at a nominal speed that the "normal 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,_glso 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 posmon b-c.
Now a further discussion will be given of the processmg units 14 and 16 of
figure 6, in combination with the processing units 60 and 62 of figure 7.
It is assumed that the recordmg arrangement is capable of selecting one v1deo

program and its correspondmg audio signal from the serial MPEG datastreun that is applied

to the input terminal 11, in response to a selection stgnal supplxed to the arrangement by a
user. As has been said enrlter only those transport packets in the serial MPEG stream should
be selected that include information relaung to the video program ‘selected. thure 8a shows

' the serial MPEG datastream.as a functton of time compnsmg the transport packets denoted

P,. 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
Selectmg only those packets of the packets P, of ﬁgure 8a that include mforma
tion relating to the video program selected means, as an example, that the packets P4 Prps

* Pys Petas Piids Pesg will be selected and that the intermediate packets will be thrown

away. As a result, a datastrearti has been obtained in the recordmg arrangement for recordmg
on the record carrier, as shown in figure 8b, which shows the datastream asa function of
time. No conclusion should be drawn from the timing in the ume scales of ﬁgure 8a and 8b,
nor from the relative location between the time scales in ﬁgure Sa and 8b. This for the
reason that, as has been said previously, the bitrate of the ongmal MPEG datastream (ﬁgure

~ 8a) is different from (higher than) the bitrate with which the selected transport packets will

be recorded on the record carrier. _

An embodiment of the *normal play’ processing 'un'it 14 for recordmg a
datastream as shown in figure 8b is shown schemaucally in ﬁgure 9 The embodiment
denoted 14’ in figure 9, comprise a selector unit 76 havmg an 1nput coupled to the input 11

~ of the unit 14°, The selector unit 76 has another input 78 for recetvxng_ tl_te selecnon stgn_al

supplied by the user. An ou‘tput"?9 of the selector unit 78 is coupled to the input of a sync-
stripper 80, whose output is coupled to a signal combmmg unit 82. Further, an output 81 of
the selector 76 is coupled to a control input 83 of the combtnmg unit 82, for supplytng a
control srgnal to the combining unit 82.

- The input 11 is further coupled to an mput 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 mput of the combining unit 82. '

LS
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_ The selector76 “:selec.ts the transport packets Pk_4, Pe.1s Pes Piyas Pk+4, Pyis
from the serial MPEG datastream applied to the input 11 in response to the selection signal'_
received via the input 78. The pac_kets 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
accordance with a description given prévio_usly. 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 packét detected. The generétor_ 86 includes a counter that counts up
under the influence of the 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
output 87 of the generator 86 tﬁus 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 Py 4, Py.1» Pes Pes2s Pearas
P, . g 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
the signal blocks. Y : - . :

Figure 10 shows an example how the transport packets and the cbrrespondihg
packet numbers can be stored in the g.rdup_s_ of five signal blocks. Figure 10 shows three
subsequent grdups of five signal blocks, denoted G1, G2 and G3 in which the information is
stored. In the third block section TB3.1 of the first signal block SB1 of the group G1, thé_
packet number k-4 is stored and the information compriSed in the packet P, 4 is stored
thereafter in the signal blocks SBl; SB2 and SB3 of the group G1. In the third block section
denoted FB of the third signal block :SB3 _of the group Gl, the packet number k-1 is stored
and the information comprised in the packet Py, is stored thereafter in the signal blocks
SB3, SB4 and SBS of the group G1. In the third block section TB3.1 of the first signal block
SB1 of the group G2, the packet number k is stored and the information comprised in the _
packet P, is stored thereafter in the signal blocks SB1, SB2 and SB3 of the group G2. In the |
third block section denoted FB of the third signal block SB3 of the group G2, the packet
number k+2 is stored and the information comprised in the packet Py, is stored thereafter
in the signal blocks 'SB3, SB4 and SBS of the group G2. In the third block section TB3.1 of
the first signal block SB1 of the group G3, the packet number k+4 is stored and the
information comprised in the packet Py , 4 is stored thefeafter in the signal blocks SB1, SB2
and SB3 of the group G3. In the_.third block section denoted FB of the third signal block SB3
of the group G3, the packet number k+38 is stored and the information comprised in the
packet P, , 5 is stored thereafter in the signal blocks SB3, SB4 and SBS of the group G3. 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 fitin the third block sectlon FB, which is 1 byte long

Another example of stormg the packet numbers in the third block sections is
given in figure 11. In the third block sections TB3.1, TB3.2 and TB3.3 of the signal blocks
SB1, SB2 and SB3 respect'ively_ of the group G1, the packet number k-4 is stored and the
information comprised in the packet Py is stored in the signal biocks SB1, SB2 and SB3 of
the group Gl1, as explained prevnously with reference o figure 4. In the third block section
denoted FB of the third signal block SB3 of the group Gl, as well as in the third block

~ sections TB3.4 and TB3.5 of the signal blocks SB4 and SBS of the group Gl1, the packet

number k-1 is stored and the information comprised in the packeti'Pk_l is"stored in the signal
blocks SB3, SB4 and SB5 of the group 'Gi , as explained pre\iicusly with reference to figure
4. In the third block sections TB3,1, TB3.2 and TB3.3 of the signal blocks SB1, SB2 and
SB3 respectively of the group: G2, the packet number k is stored and the information
comprised in the packet P, is stored in the signal blocks SB1, SBZ and SB3 of the group G2.
In the third block section denoted FB of the third signal block SB3 of the grOup G2, as well
as in the third block sections TB3.4 and TB3.5 of the signal blocks SB4 and SBS respectively
of the group G2, the packet number k+2 is stored and the information comprised in the
packet P, , is stored in the signal blocks SB3, SB4 and SBS of the grcup- G2. In the third
block sections TB3.1, TB3.2 and TB3.3 of the signal block’é"Sllil,' SB2 and SB3 of the group
G3, the packet number k+4 is stored and the information comprised in the packet Py 4 is
stored in the signal blocks SBI, SB2 and _SBS of the group G3. In'the third block section
denoted FB of the third signal block SB3 of the group G3, as wéll as in the third block
sections TB3.4 and TB3.5 of the signal blocks SB4 and SBS of the group G3, the packet
number k+8 is stored and the information compnsed in the packet Py . g is stored in the
signal blocks SB3, SB4 and SBS of the group G3.

 Instead of storing the packet number k-4 in the third block section TB3.3 of the
signal block SB3 in group G1, one could have stored the packet _'nhxhb‘er k-1 in said third
block section. Instead of storing the packet number k in the third block section TB3.3 of the

signal block SB3 in group G2, one could have stored the packet number k+2 in said third

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

" tturd block section.

Figure 12 schemancally shows an embodxment of the *normal play processmg
unit 60 of the reproducirig arrangement of figure 7, for regenerating a replica of the original



10

15

20

25

30

WO 95/27¢78 . PCT/IB95/00169
19

MPEG datastream- of ﬁgure 8a from the datastream as shown in figure 8b, 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 8c. The embodiment of the 'normal

~ play’ processing unit of ﬁgure 12, denoted by 60°, 'comp'rises a demultiplexer 90 having its

input coupled to the input 59 of the processing unit 60 for receiving the subsequent groups
of signal blocks, such as the groups Gl1, G2 and G3 of ﬁgure 10 or 11, and for retrieving .
therefrom the packets that are supplted to an output 91 and for retrieving the array of packet
numbers ... k-4, k-1, k k+2 k+4, k+8 .. from the third block sections in the signal
blocks and for supplymg the said array of packet numbers to an output 92. The packets
retrieved are supplied 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 combmmg umt 96. The output 92 of the demuluplexer 90 is coupled to
inputs 97 and 98 of the combmmg umt 96 and a dummy packet generator 100 respectively.
An output 102 of the dummy packet generator ‘100 i is coupled to an input 103 of the
combining unit 103. An output 105 of the combmmg unit 96 is coupled to the output 64 of

- the *normal play processmg unlt 60°.

Let us now assume that the packet Py 4 and the packet number k-4 are retrieved
from the first group G1 of five srgna_l blocks, and are applied to the combining unit 96 and
the dummy packet generator 1'00. .'Th'is results in the packet P, 4 being supplied to the output
105 by the combining unit 9. Next the 'packet P,.; and the packet number k-1 are retrieved
from the group Gl and are apphed to the combmmg unit 96 and the dummy packet generator |
100. 1t 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 packe__t number k-4, received
previously and that two packet numbcrs are':mis'sing As a result, the dummy packet
generator 100 generates twrce a dummy packet of the same length as the other packets in the
datastream, and the combtmng unit 96 inserts those two dummy packets i in the serial
datastream, directly after the packet Pk + see ﬁgure 8c Next the combrmng unit 96 inserts
the packet P, , into the serial datastream . _

1t should be noted here that there is no speclﬁc need for the generator 100t0
be explicitly a dummy packet generator It is also pOSSlble 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 muluple of the length of time of a
packet. o I |

The packet P, 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 supphed to the mputs 97 and 98 of the combining unit 96

and the dummy packet generator 100. As the packet number k is the next hlgher packet
number to packet number k-l no dummy packet is generated and the packet Py is supplied -
to the output 105.
' Next the packet Pk+ 218 retneved After companson of the packet number k+2
with the previous packet number k retrieved, it appears that one dummy packet must be |
inserted in the senal datastream Next, the packet Pk+2 is added to the datastream, see figure
8c. This process is contmued for the other packets S0 as to obtam the regenerated replica of
the MPEG datastream of figure Sc. ‘When companng ﬁgure 8a and 8c, it will be clear that
figure 8c shows an MPEG senal datastream havmg the ‘same b1trate and packet rate as the
MPEG datastream of ﬁgure 8a. Thts datastream can now be apphed to a standard MPEG
decoder which is capable of decodmg the one video program selected by the recordmg
arrangement during recording, from the MPEG datastream of ﬁgure 8¢c. .
~ Figure 13a shows an MPEG serial datastream as a funcuon of time, the
datastream compnsmg packets Pk having a vanable length and the bltrate 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, gwen to the packets in figure 13a are
therefore only added in this descnptxon for 1denttﬁcatxon purposes ‘Figure 14 shows
schemaucally an embodiment of the normal play processmg unit 14 for recording one video
program that is included in the serial datastream as shown in ﬁgure l3a The embodiment
denoted 14"’ in figure 14 shows Iarge resemblances with the embodlment of ﬁgure 9. The
- embodiment 14 differs from the embodtment of ﬁgure 9, 1n that mstead of the packet
number genetator 86, now a ummg detector 110 is present, havmg 1ts mput coupled to the
output of the detector 84, and havmg its output lll coupled to the mput 112 of the
combxmng unit 82. _
Selectmg only those packets of the packets Pk in the senal datastream of ﬁgure
13a that include information relatmg to one video program that will be selected again means,
as an example, that the packets Pk_4, Pe.1s Py, Pk_,_z, Pytss Pk+8 will be selected and that
the intermediate packets will be thrown away. Figure 13b shows the datastream of the
selected packets that will be stored in the groups of s1gnal blocks, as already has been
explamed with reference to the ﬁgures 10 and 11. It should be noted also here, 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 in the datastream of figure 13a have -un_equal length, they all
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include 188 bytes of inforr;'ation. Therefore, the packets selected and displayed in figure 13b
have been shown as packets having an equal length. -

| The eihbodim’ent of figure 14 receives the datastream- of figure 13a and selects
therefrom the packets Pk_4, Pk_,, Py, Pyi2, Pergs Piys. The packet detector 84 detects the
recelpt 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 llO detects the time instants . see figure 13a, of occurrence of
the packets P,. Thus at the output 111 of the detector 110 appear the time instants ... § 4, &

© 3 teasleqs bes -o- ELC. Moreover the time detector 110 detects the lengths of the time

intervals dt, between two subsequent time instants, where dt, equals the time interval tk_,_l-tk.
Those time interval values dt, are also applied to the output 1 1. Under the influence of the
control signal applied' to the control input 83 of the combining unit 82°, the control unit
combines the packets P, ,, Pkl Pl;, l’k+ 2 » Pyiy4, Pyyg selected by the selector 76 as well as
the time instants and corresponding time intervals teas Al gy teps Aty ), &, dby, o, dby o,
e+ar At sgs tk+8; 'dtk-,,,s out of the information strea.m.supplied by the timing detector 110
for storage into the signal blocks |

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

In the third block section TB3 1 of the first srgnal block SB1 of the group Gl
of figure lO the timing mformatlon tx4 and dt 4 is stored. In the third block section denoted
FB of the third signal block SB3 of the group G1, the timing information ¢ _, and dt, , is
stored. In the third block se'ctioh TB3.1 of the first signal bl'ock SB1 of the group G2, the
timing information ¢ and dty is_store'd.. In the third block section denoted FB of the third
signal block SB3 of the group G2, the timing information t, , , and dt ., is stored. In the
third block section TB3.1 of the first signal block SB1 of the group G3, the timing
information t, , , and dt, , 4is stored. ln the third block section denoted FB of the third signal
block SB3 of the group G3, the ummg mformatron t+g and dt, g is stored.

It may be so that the third block section TB3.1 in the first signal block SBl in
the groups and/or the thxrd block sectron FB in the third sxgnal block SB3 in the groups
is/are too small for stonng the txmmg mformatlon In that case, the nmmg mformanon can
be stored somewhere else, or can be stored partly in the third block section TB3.1 and FB
and partly somewhere else, see below ' _

In accordance with the example of ﬁgure ll the timing mformanon t 4 and-
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dtk_4 is stored in the third block sections TB3. 1, TB3.2 and TB3 3 of the signal blocks SB1,
SB2 and SB3 respectxvely of the group Gl. The storage of the timing mformatton can be
carried out once in the total storage capactty of the th1rd block sections TB3.1, TB3.2 and
TB3.3 or can be repeated at least once. As an example, the ummg mformauon tk_4 and dtk_4
is stored in each of the thn'd block sections TB3. 1, TBB 2 and TBS 3. The timing
information t,_; and dtk_ | can be stored in the third block secnons FB, TB3. 4, and TB3.5 of
the signal blocks SB3 SB4 and SBS respecttvely of the group Gl The storage of the tmung
information can be carried out once in the total storage mpaclty of the third block sections
FB, TB3.4 and TBB 5 or can be repeated at least once. As an example, the timing
information t, 4 and dty 4 is stored in each of the third block secttons TB3.4 and TB3.5. It
may be possible to store the timing information for the packet Pk_l in the tlurd block section
TB3.3. It is further possnble to store the timing information in the third block secuons TB3.4
and TB3.5, and not in the block secuon FB. _

‘The timing information for the packet Pk can be stored in the third block
sections of the group G2 in the same way as the tl_mrng mformatr_on for_ the packet_ P, 4 has
been stored in the third block sections of the group Gl. The trmmg informmon for the
packet Py 42 can be stored in the third block sections of the group G2 1n the same way as the
timing mformatlon for the packet Py has been stored in the thlrd block sections of the group

Gl
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25

30

The timing mformauon for the packet P+4k can be stored in the third block
sectrons of the group G3 i in the same way as the tlmmg mformatton for the packet P, 4 has
been stored in the third block sectrons of the group Gl. The txrmng mformanon for the
packet P, .5 can be stored in the thtrd block sections of the group G3 in the same way as the
timing information for the packet Pk,l has been stored 1n the tlurd block sectlons of the group
Gl.

| - Figure 15 schemancal]y shows an embodrment of the normal play’ processmg
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 datastreum as shown in ﬁgure 13b,
using the timing mformatmn also stored in the signal blocks in the way descnbed above.
The regenerated replica of the MPEG datastream is shown in ﬁgure 13c. The embodlment
60"’of figure 12 shows a large resemblance with the processmg umt of figure 12 The
demultipiexer 90’ is again adapted to retneve the packets from the subsequent groups of _
signal blocks, and to supply the packets to the output 91. The demulnplexer 90’ is further
adapted to retnevmg ‘the txmmg mformanon tk and dtk from the third block sections in the
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signal blocks, and t‘or supplymg the saxd timing information to the output 92. A sync byte is
added to each packet in the sync adder 94. The packets thus obtamed are supplied to the
input 95 of the combmmg umt 96’. The output 92 of the demultxplexer 90 is coupled to
inputs 97 and 98 of the combmmg unit 96" and a dummy info generator 100’ respectxvely for
supplying the timing mformatlon to the combining unit 96’ and the generator 100°. -

| ‘Let us now assume that the packet Py 4 and the co'rresponding .timing
information are retrieved from the first group.Gl of 'ﬁve' signal blocks, and are applied to the
combining unit 96’ and the duntmy packet generator 100". This results in the packet Py ,
being supplied to the output 105 by the combmmg umt 96’, in response to the timing
information. The length of the packet Pk,4 will be equal to dty 4, and the packet will be
applied to the output 105 at a time instant corresponding to 4. Next, the packet P, ; and
the tirning information corresponding to the packet P, _, are retrieved from the group G1 and
are applied to the combmmg umt 96’ and the dummy packet generator 100°. It is established,
by means of a comparator and/or a subtractor (not shown), that the time instant t, , is not
equal to t,_,+dt, 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 P, 4, at the time
instant ty4+dt 4, and the time instant tk_,,:see figure 13c. ]

Next, the combin_ing unit 96" inserts the packet P, ; having the length dt,_, into
the serial datastream. P )

The packet P, is th'e_: next packet that is retrieved by the demultiplexer 90, and
the packet is supplied, after tbe addition of the sync byte to the input 95 of the combining
unit 96’. The timing mformatxon correspondmg to the packet P, is supphed to the inputs 97
and 98 of the combmmg unit 96 and the dummy info generator 100°. As t, equals tqHdty

‘no dummy mforrnatlon need to be is generated and the packet Py is supplied to the output

105. _ __ _
Next the packet i’k_,_-, is retrieved. After comparison of t, , , with 'tk+dtk, it is
estabhshed that a gap is present ‘that need to be ﬁlled with dummy information generated by

- the generator 100°. Next, the packet Pk+2 havmg a length dtk+2 is added to the datastream,

see ﬁgure 13c. This process is continued for the other packets, so as to obtain the regenera-
ted rephca of the MPEG datastream of figure 13c. When companng figure 13a and 13c, it
will be clear that ﬁgure 13c shows an MPEG serial datastream having the same (variable)
bitrate and packet rate a_s the MPEG data_stream_ 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 recordmg arrangement durmg recordmg, from the MPEG datastream of

figure 13c havmg the variable bitrate and packet rate

Now, other information wrll be described that can be mserted in the free space

_in the groups of s1gnal blocks alone or together with the packet number mformatton and or

the timing information descnbed above .

One example of such other mtormatton is the mformatton identifying a signal
block in a group of y(= 5) s1gnal blocks to be the first stgnal block in the group of 31gnal
blocks. Such information can be stored in the thll‘d block secuons TB3 1 of the srgnal blocks
SB1 in the groups G1, G2 and G3, in the figures 10 and 11

Another example of such other information is the mcluston of a signal block
number in the third block sections of the srgnal blocks such as in the srtuanon of figure 11.
Stgnal block numbermg can be carried out within a group, so that m the example of figure
11, the numbers 1 to 5 are stored in the third block sections TB3 1to TB3 5 respectively of
the stgnal blocks SB1 to SBS in each group. Slgnal block numbenng can also be realized for
a larger number of stgnal blocks belongmg to more than one group of signal blocks One
could imagine that all the srgnal blocks in one track have a umque stgnal block number
stored in the third block sections of the szgnal blocks Now, all the srgnal blocks in a track

can be identified by the1r umque s:gnal block number.

Signal block numbenng the slgnal blocks as descnbed above has a number of
advantages. Numbering the s1gnal blocks open the pOSSlblllty to shufﬂe srgnal blocks in an .
order different from their ongmal order, as long as the shufflmg is done w1thm a group of
signal blocks 1denttﬁed by untque s1gnal block numbers. By detectmg the s1gnal block
numbers upon reproductton a deshufﬂmg can be carried out on the shuffled stgnal blocks S0
as to obtain the original sequence order of the sxgnal blocks '

Another measure that can be carried out is repeattng a s1gnal block, for the
reason that the recordmg and subsequent reproducnon of the mformatron mcluded in the
signal block require a hlgher protectton against transmxssnon errors Repeated sxgnal blocks
will have the same stgnal block numbers so that they are 1denufiable upon reproduction.

Further, upon detecuon of the s1gnal block numbers it can be detected whether
a sxgnal block has been lost because of transmlssmn errors occurrmg dunng the subsequent
recording and reproducnon step When mlssmg a srgnal block number m a sequence of signal
block numbers, it can be dectded that the sxgnal block havmg the srgnal block number that

has been missed ls lost. Upon such detecuon an error correctton or concealment can be

carried out so as to correct or conceal the mrssmg sxgnal block
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Next, an explanation will be given of the functioning of the ’trick play’

processing units 16 and 62 in the recording arrangement of ﬁgure 6 and the reproducing

arrangement of figure 7 respectwely For carrying out a trick mode (or feature mode)

reproduction with the reproduction arrangement, the record carrier 40 is transported with a
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 radmg head 52 scans the record carner 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 az;muth and odd
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.

I order to enabie a reproduction of video information during a trick play
mode, especially in the case of video_inform_aﬁon being recorded in a data reduced form, it is
required to add special trick play information in special locations in the tracks such that those
locations are scanned by the head 52 for the various transport speeds for the record carrier
that are possible in a trick play mode. This trick play information is special video |
information recorded in addition to the hormal. play video information that has been recorded
in the tracks in the way described above. ‘As a consequence some of the signal blocks ina
track comprise this trick play info_rmatibn, which should be scanned and read by the head 52
in the trick play mode. | o

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
s0 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 plcture and a P-frame for the second picture. For recreating the two pxctures 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
interframe encoding, must be camed out usmg both the I-frame information and the P-frame
information, so as to regenerate the second plcture '

 In a trick mode, only I- frame information can be used to regenerate a video
mgnal as retrieving not only the I-frame information but also the corresponding P-frame
information 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 mcluded in the
serial MPEG datastream is extracted and used as *trick play data. _

It can be said that'in a speclal locatlon ina track such as in the location.
indicated by the hatched area 122 in the track 124 in figure 16, a number of signal blocks

are inserted that comprise the "trick play’ information. Figure 17 shows the sequence of
- signal blocks in the track 124. The hatched area 122 i in ﬁgure 16 1s formed by the sequence

of signal blocks SB to SB; 1nclusxve in the sequence glven 1n ﬁgure 17. The third block
sections TB in the signal blocks comprised in the trick play area 122 of the track now
comprise an indication that the sngnal blacks compnse tnck mode mformanon This
indication information is denoted by 'T" in the thu'd block sectlons TB3 of the signal blocks
SB; to SB; inclusive. The signal blocks stored in the track pnor to the tnck play area 122, as
well as the signal blocks stored in the track after the trick play a_r& _1_2_2 _compnse |
information indicating that the information stored in the s:gnal blocks is normal play

. .mformatnon This indication information is denoted by ’N’ in the third block sections TB3 i in

the signal blocks SB; 2> SB;, SB;,

The “trick play’ processing unit 16 of ﬁgure 6 is thus capable of deriving the
trick play information from the MPEG datastream applied to 1ts lnput 17 stormg the tnck
play information in those mgnal blocks that are spectﬁcally meant for stonng the trick play
information in a specific location i in a track and for msertmg the mdlcanon information _
indicating that the s1gnal block is a signal block in whtch tnck mode mformanon is stored in
the third block sections of those signal blocks The *normal play processmg unit 14 will
further be capable of storing the’ mdlcatxon information 1nd1catmg that the signal blocks
generated by the unit 14 compnse ‘normal play mformanon in the third block secnons of
those signal biocks. _ '

When the reproducing arrangement is switched into its trick mode, the trick
play’ processing unit 62 will be capable of detectmg those signal blocks that have the 'T"
identification stored in their third block sections and to remeve the information from those
signal blocks for further processmg SO as to reahze a revrewmg option during the trick mode.

It should be noted that, although the invention has been descnbed in the
foregomg using embodiments of recording arrangements of the helical scan type, this should
not be interpreted restrictively. The invention is equally well apphcable 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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1. Recording arrangement for recording an information signal in tracks on a

record carrier, the recording arrangement comprising

-an input terminal for receiving the"informatioh signal, "

- channel encoding means for channel encoding the information Signal S0 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 sxgnal 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
MPEG information signal in accordance with an MPEG format, the MPEG infofmit_idn
signal compﬁsing sﬁbSequent transport packets, that the channel encoding means are adapted
to store each time information 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 section of at least the first signal block of the group 6f y signal blocks
comprise a third block section for storing identification information identifying the signal
block as being the first signal block of the group of y s:gnal 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

- record carrier, the recording arrangement comprising

- an input terminal for receiving the information signal,

- channel encodingl 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 sigﬁal in the track,

the channel signal comprising _Subsequent signal blocks, each signal block compﬁsing 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
MPEG information signal in accordance with an MPEG format, the MPEG information
signal comprising subsequent transport packets, that the channel encoding means are adapfed
to store each time information included in x transport packets 6f‘ 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 secnons of the signal blocks compnse a thxrd block section for storing
sequence number mformatmn relatmg toa sequence number of the signal blocks, and that x

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

3. Recording arrangement for recording an information signal in tracks on a
record carrier, the recording arrangemen't 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, '

- 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 eomprises 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

'sxgnal comprising subsequem transport packets, that the channel encoding means are adapted

to store each time information included in x transport 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 mbde, the
channel encodixig 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 sections of at least one signal block 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 sxgnal blocks, co

and that x, y and z are integers such that x=1,y>1and z>1.

4, - ~ 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,

- wntmg means for wntmg the channel signal in the track,
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the channel signal-comprising subsequent signal blocks, each 'signal,-bl:o'ck comprising a first
block section which comprises a synchronisation signal and a secorid 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 transport packets, that the channel encoding means are adapted
to store each time information included i in x transport packets of the MPEG information
signal in the second block sections of a group of'y sngnal blocks of the channel signal, that
the second block sections of at least those signal blocks in a group of y mgnal blocks that
compnses the start portion of a- transport packet comprise a third block section for stonng
sequence number information relating to a transport packet sequence number corresponding
to the transport packet having its start portion stored in the second block section of the sign. -
block, | - S |

and that x and y are integers such that x=1 and y>'1. | _ |

5. ~ Recording arrangement as claimed' in claim 3, characterized in that the
second 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 ident_iﬁcatidn information
indicating wnether the group oompﬁses ﬁtst signal blocks or second signal blocks. |

6. Recording arrangement as claimed in claim 5, characterized in that the
second block sections of a group of y signal blocks each com]'irise 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 s:gnal block.

7. _ Recording arrangement for recording an information signal in tracks on a
record carrier, the recording arrangement comprising o .

- an input terminal for receiv.ing the information signal, |

- channel encoding means for channel encoding the information signal 'so'as 1o 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 biocks, 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, characterized in that the infomta'tion'si'gn'al isan
MPEG information signal in accordance with an MPEG format, the MPEG information

signal compnsmg subsequent transport packets, the recordmg arrangement compnsmg

~ detection means for detecting the ‘moment of recelpt of the transport packets and for genera-

ting timing information for each transport packet received, the timing mfonnauon for a



10

15

20

25

30

THIS SHtET HAS BEEN

o W . e

transport packet correspondmg to sald moment of recelpt of sald tranepon packet, that the

channel encoding means are adapted to each time store mformatmn 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
group of y signal blocks that comprises the start portion of a transport packet comprise a
third block section for storing the timing informaﬁon for said transport packet having its start
portion stored in the second block section of the signal block, o
and that x and y are mtegers such that x=1 and y> 1. |

8. Recording arrangement as claimed i in claim 7 charactenzed in that the
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 claimed in anyone of the preceding claims,
characterized in that y >X. '

10. : Record carrier obtamed with the recordmg arrangemem as claimed in |
anyone of the claims 1 to 9. B _

11. Record carrier as claimed in claim 10, obtained with the recording
arrangement as claimed in anyone of the claims 2 to 8, characterized in that identification
information iderrtifying the signal block as being the first signal block of the group of y
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 information relating to the sequence number of the_signal blocks is stored in the third
block sections of the signal blocks.

13. ' Record carrier as clalmed in clarm 10 obtained with the recordxng
arrangement as claimed in anyone of the claims 1, 2 and 5 to 8, characterized in that the
channel signal recorded in a track comprises a first. group of y first signal bloeks SO as to
enable a normal play mode using the video information stored in said first group of y first
signal blocks during a normal play reproduction mode, and comprises a second group of z
second signal blocks in which a trick mode video .signal is stored 50 as to enable a trick play
mode using the video information stored a said second group of z second signal bloelrs; that _
indication information indicating whether a group comprises 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 Re laced

a |III||||I|I II|




10

15

20

25

30

W0 95127978 - - . - ~ PCT/IB95/00169

(i |||I|l I =

14. Record carrier as clalmed in claim 8, obtained with the recording arrange-

second group.

ment as clmmed in anyone of the claims 1 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

signal blocks that compnses the start portion of a transport packet compnse information

relating to a transport packet sequence number correspondmg to the transport packet havmg

its start portion stored in the second block section of the sxgnal block.

15. ' Record carrier as claimed in claim lO obtained with the recordmg
arrangement as claimed in anyone of the claims 1 to 6, characterized in that the third block
section of the second block sections of at least those srgnal blocks in a group of y signal |

 blocks that compnses the start portion of a transport packet compnse trmmg information for

said transport packet having its start portion stored in the second block section of the signal
block. | | o

16. | Reproducing arrangement for reproducing an information.signal that has

been recorded in the form of a channel signal in tracks on a record camer, the reproducmg
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 whrch
comprises a number of channel bytes, '

- channel decodmg means for channel decoding the channel stgnal SO as to obtam the
information signal, | |

- an-output terminal for applymg the mformatton stgnal

: characterxzed in that the information srgnal recorded in the tracks is an MPEG information

signal in accordance with an MPEG format, the MPEG mformanon srgnal compnsmg subse-

. quent transport ‘packets, information comprised in x transport packets of the MPEG

information signal being stored in the second block sections ofa group of y srgnal 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 groups of y signal blocks
comprise a third block section for storing identification mformatron 1dent1fymg the signal
block as bemg the first signal block of a group of y srgnal blocks

the reproducing arrangement further comprising o _

- first retnev_mg means for retrieving the information comprisetl_ln' the x transport packets of
the MPEG information signal from the group of y signal blocks, |
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- second retrieving means for retnevmg said md1cat10n mformatmn from the third block )
sections of the first signal blocks in the group of y signal blocks
17. Reproducing arrangement for reproducmg an information signal that has
been recorded in the form of a channel signal .in tracks ob a.t_'ecord carrier, the reproducing
arrangement comprising | | |

- reading means for readmg the channel s:gnal from a track ‘L
the channel signal comprising subsequent sxgnal blocks, each sngnal block comprising a ﬁrst
block section which comprises a synchronisation signal and'a second biock section which
comprises a number of channel bytes, o _
- channel deoodmg means for channel decodmg the channel sxgnal SO as to obtain the
information sxgnal '

- an output terminal for applying the information'signs.l_,

characterized in that the information signal recorded in the_tfacks is an MPEG information .
signal in accordance with an' MPEG format, the' MPEG i_nfb;m_atibn signal comprising subse-
quent transport packets, information comprised in x tranqurt-packets of th_é MPEG

information signal being stored in the second block sections ofa gt_'oup of y signal blocks of

- the channel signal, that x and y are integérs such that x> 1 and y> 1,

that the second block sections of the signal blocks cbmprise a third block section for storing
sequence number information rélating to the sequence number of the signél blocks,
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 retnevmg the sequence numbers mformanon frorn the third
block sections of the signal blocks in said track. :
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 cbmprising 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 S0 as to Obtain the _
information s1gnal, _
- 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 information
signal in accordance with an MPEG forrnat, the MPEG inforr_nat_ion signal comprising subse- |
quent transport packets, information comprised in x transport packets of the MPEG

information signal being stored in the second block sectlons of a first group of y first signal

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

stored in said first group of y first signal blocks durin_g_ a__norr_ngl play reproduction mode,
that x and y are integers such that x =1 and y>l L

a trick mode video signal being stored in a second | group of z second block sections of
second srgnal blocks of said signal blocks of the channel s_xgr__l___al_ $0.as to enable a tnck play
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 siQnal block in the first and second
group each compnse a third block sectlon for stormg mdtcanon mformatton indicating
whether the group comprise first s:gnal blocks or second srgnal blocks

the reproducing arrangement further comprising o :

- first retrieving means for retnevnng in sald normal play mode the wdeo mformauon of the
x transport packets of the MPEG mtormat:on srgnal from the ﬁrst group of y first signal
blocks, and for retnevmg in sard trick play mode the tnck mode vrdeo signal from the
second group of z second signal blocks, in response to a first or a second control sxgnal
respectively supplied by _

- second retrieving means for retnevmg the mdtcatton mformatlon mdtcaung whether the
group comprise first signal blocks or second srgnal blocks from the third block sections of
the at least one signal block in the first and second groups respectively, the second retrieving
means being furthe’r adapted to generate said first and second control signal in response
thereto.

19, - ~ Reproducing arrenéement for reproducing an information signal that has

been recorded in the form of a channel srgnal in tracks on a record carrier, the reproducing
arrangement comprising |

- reading means for reading the channel srgnal from a track ,
the channel signal comprising subsequent s:gnal blocks each srgna.l block comprising a first
block section which comprises a synchromsatron signal and a se_cond block se_cn_on.whlch
comprises a number of channel bytes,

- channel decoding means for channel decodmg the channel srgnal 50 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 1n the tracksis an MPEG. information

signal in accordance with an MPEG format, the MPEG information signal comprising subse-

B quent transport packets, mformatlon comprised in x transport packets of the MPEG
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information stgnal bemg 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
sections of at least those signal blocks in a group of y signal biocks that comprises the start
portion of a transport packet comprisc ‘a third block section for storing sequence number
information relating to a transport packet sequence number corresponding to the transport
packet having its start portion stored in the second block section of the signal block,

the reproducing arrangement further comprising

- first retrieving means for r_etrie\ring t_hé 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
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, _

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, o | |

- channel decoding means for channel decodmg the channel signal so as to obtain the
information signal,

- an output terminal for applying the mformatton signal.

characterized in that the information signal recorded in e 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 oeing 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

_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 timing information for
said transport packet havmg its start portton stored in the second block section of the signal
block, ' _'\ '
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the reproducmg an'angement tunher compnsmg

.- first retrieving means for retrieving the mrormatlon compnsed in Sport packets of
the MPEG information signal from the group of y s:gnal blocks |

- second retrieving means for retrieving the tlmmg mformanon from a thxrd block section of
a signal block in the group of y signal blocks.
21. o Reproducmg arrangement as claxmed in anyone of the clalms 16 to 20

charactenzed in that y > x.
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