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WO 95/ 27948, desefg0r di ng and reproduci ng an MPEG i nf-or mat i Opiciipg&adieen/ from
a.record carrier. The invention rel ates to a recordi ng arrangement for
recording an information signal in tracks lon a record carrier, the

recordi ng arrangenent conprising - an input terminal for receiving the

i nf or mat i Recendingaand repriucing| andMPES information sigsal oNEAM? recAEhEATRET-t he
information signal so as to obtain a 5 channel signal suitable for.
recording in a track on said record carrier, - witing neans for witing
the channel signal in the track, the channel signal conprising subsequent
signal blocks, each signal block conprising a first block section which
conpri ses a synchronisation signal and a second bl ock section which

conpri ses a nunber of channel bytes, to a record carrier obtained with the
recording 10 arrangenent, and to a reproducing arrapgenent for reproducing
the video signal fr’ﬂmmmuoacrelatesctglarrceordms areangement Jor Facarding,am infaematiope n

st o boRgi SRR oA e B, b Rebidind wides it oSBT 1L 15 e

known ar r angeifput teirhinal foeqembnigtlﬁrmmgﬁﬁmsngaﬂ the helical scan type and

records an information si gnaI risi I tal -audio nal nd.

di gi tal vi-¢han rmlgnmdmaqmm "leﬂgc}g‘ﬁ fopmation i Eﬁfjs‘g

record'sﬂg faﬁleeoa{hgsupsﬁqe@aﬁshamcmi&e when record| ng
a track, e VI o signal recording sector in a track conmes 20 first and

is foll O\A/ede}ng meamﬂn'ovmm&b channel signa) indhe track, The order in which the
other seot chanast Sebel romarne bsapend signal b, salh ST bRtk ofiphiin 4 AE"
| ocat ed atplédkesel@ati WhichCconfprides & @9n’chr6rﬁsaﬁ§n tsignéaid £ setohd bldck edtivnofhithe
internal systemclock on the sighals read fromthe track,, and | e and
post anbl e COMPESes HAUMheLOf ‘Eh?&l‘%lg’)'%t ¥-2 reqord carzier B@“‘?@d’(‘fﬂ'@‘ Jﬁ@'aﬁgct i on
as an 10" arrangement, and to a reproducmg arrangement for reproducmg the video signal from the
record carrier. '
A recordmg arrangement as given in the opemng paragraph is known from EP-
A 492,704, document (1) in the list of references that can be found at the end of this
qnﬂkmﬁon. | |
15
_ The known an'angement isa recordmg arrangement of the hehcal scan type and
records an information signal compnsmg a digital audio signal and a digital video signal in
audio srgnal recording sectors and video signal recordrng sectors respectively in subsequent
tracks, where, when recording a track, the video'signal recording sector in a track comes
20 first and is followed by the audlo stgna.l 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 slgnals read from the track and
preamble and postamble areas that are located between the various sectors and function as an
| 25 edit gap. Reference is made in this respect to the earlier ﬁled European patent applrcatrons |
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 standard whrch enables the recording and reproduction of



25 edit gap. Reference is made in this respect to the earlier filed
Eur opwenmspatzent appl i cations no. 93. 202. 950, ref er ence PCIABISNOIde | i st of
ref erences and no. 93. 201. 263, refere?ce (3) inthe list of documents. The -
prior art do'currents relate to proposal's for the realisation of a new '
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PCT/ | BRaD0ilied réofdedistankiardl WiPlead €o féwidigital sidébrecordessieproduters of tuectional

magnetic record carrier. Thi's new digital video recorder standard will |ead
to ne@@llﬁdglpygmdeorecorders/reproducers of. the so- called DVC type. 5
The inventi-on ains at providing-a recording arrangerrent whi ch is capable of
recordi ng other type of information signals in the known tape format as
defSined in the Tiheeavdnhen aiﬁlseatrmomddigtgraordmg;armgement wbrobrtslaapablemtt h the

t t t.hat, th f t MPEG
|t or FREPTIRE SffGR PR of infEpkiGn S8R ¢ e FHgmm b ot & ARG or at i on
si gnapreatibiy. l'ﬂteﬂ&c&dh@%@ém&ﬁﬁﬂ%@drﬁmqm the inViitioh hi§ cHdtactérized if |

encodi ng nmeans are adapted to _store each tine |nformat|on |ncI uded in x.

t r ans Bt epuéqautayouﬁlgmels wreMPEGK ipformation, signglin accordance with am MBEG c k

secti t t he
secon? sec fbf'?"‘“?" Sgast&’ﬁ%ﬁg Py'gl g‘n;@g@n Wtﬂn group of y-
su@nak:hannebém:odmgpnms are adaptetl tiol stark eaetctxmennfomamdmmclnged ihamttrahspmt ion

i nf or mat,i on t he..si . bl ock a Ihe i rst Si naJ | ock of
the gPagRort §E MPESipfhemai SR in da foiatd pIOGk dcions f p FRILPLY SgeR ¢ ha
[ err] bRREs bPthechaffi] GighRE Ghdtithe bdcdnd bIRK 'sERRINBIMY 1@ist MRARSEAEndl m&&w darqf
with the opem ng paral%caph i 5 characterized in that the information signa

i s anthergroup of yrsignal blecks eemprisera thitoblack sastion for mnmmmtt t he MPEG
| nfor fRbiRAion 18E|rﬁifyﬁg e slﬁhﬂ%lwm{hetﬂﬁpﬁw 'block of the group of y

15 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 mformatton signal is an MPEG information signal in accordance
with an MPEG format, the MPEG information signal comprising subsequent transport
packets, that the channel encoding means are adapted to store each time information included
20 in x transport packets of the MPEG mformatron signal in the second block sections ofa
group of y s:gnal 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
25' HDTV System Specxﬁcauon dated Febmary 22, 1994, document (4) in the hst of referenees,
more spectﬁcally the chapters V and VI of this speclﬁcanon, comprises a descnpuon ofa
transport system for transmrttmg an MPEG mformatton s1gna1 which includes a data
compressed digital video signal and a correspondmg data compressed dlgttal audio signal, for
broadcasung purposes or for transmission via a cable network. The MPEG information signal
30 isin 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 mformauon, the first byte
bemg a synchronization byte
A transnussxon 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



péckets, tWaws/21928 channel encodi ng neans are adaiot ed to st ecemeEmdidel Ne
I nformation included 20 in x transport pagkets of_the MPEG i nformation .
sitgnal in the second bl ock" sectlons of a group of y'signal bl ocks of the

Compri so areRtoret @ b BGRRP 1 13t 4R St BrnrSu R e P formar

rel ating tMote Spepifically, mdﬁheenuoh rbla&s&b @tb?inghh@&hﬁspoﬁrbicke@‘in theadigha¥ bRicRs of
i ntegers. Sﬂlcrkmhat [err] and .[err]. The invention is based on the follow ng

recognitio B? formagng Al liance 25 HDTV Syst em Speci fication dated
February 22, 1994, S’\/t(ci% bbrsartdrtﬁ Nﬁrten?iorirn f:ﬁ‘é ?{f&ﬁﬁa omhéluded ina

specrflcally t he chapters |s speci Ses a
descri pﬁl onurpbercoft % a‘asqporttpackets eﬁtﬁeoMPﬂi(hnﬁmmatmngrgnal M%Etﬁrmbémﬂm's:gﬁﬂ
si gnal h,J ngl udes a onpr essed d vrd

corres pond#l%ﬁksdggg'ec"&ﬁﬁ?“& est]’afﬁ Rags %1‘(?61? ﬁﬁ&ﬁ? Eiﬁ?‘?@g"' of
pur poses osdditidnal irfofmation, Which atdm&abtxﬁonettm rrlsta:eI h@ um%&:nefz@bﬁwubﬁ bf
signal 30 - is jn the form of tranﬁgort packets having either an equal

| ength or m@m&m@m@m& the MREG information aaaaégnr%omm recard carmendnta

packet co

'synchr oni z %’&ﬁ‘?kpﬁ @r ég{s’%fgéﬁ%t% %@hﬁ’pﬁ%ﬁw 'Qn‘élf“"ﬁ %f t he

f or m ofl0a nﬁmmaﬁonglmthaamdlaaon,emmdansponrpaékmfmm each of whichithé syrieUsyite has a
magnetic r

PCT/ | B95/ Oﬁﬁg[ﬁ’%&%%ﬁ&&{ x I .S SE&?L?C&? 58?‘&9!\91?0? i{ %;bﬂz?lzhlosh% Nt Bytes (=
transni ssi R i aztmesmemamtmnaﬁletm{e ﬁl@n ﬂ?d l?y?e:'s daﬂ‘l% tl
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relates to storing the transport packets in t
t ape for ma@verthe secand plockisegtionsnf the: five signal blogksrin s'at;omsngaymso asntooobtain jthe

'S I”; In;?e? nl igmﬂub:lrgék‘ ﬁbné’ fone sLuFf'i‘ WQE fhd? g@d&grsﬁ ﬁ‘g‘}: (b gg%@dqg@{ #;egﬁons are
avai | attfe available ag third bbicktsbctrdns ahd thdt hlae abolsyae evailable can be considered as a third
“block section to indicate the boundary between the mformatton of the two transport packets
as stored in the ﬁve s1gnal blocks '
In the above example xdentxﬁcatron mformatton identifying the sxgnal block as
bemg the first signal block of the group of y signal blocks can be stored in a third block
. 20 section of the first signal block m a group of y s1gnal 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 ldentrﬁcatmn mformatron identifying a signal block as
25 being the first signal block in a group of y sngnal blocks 1s that the begmmng of a group
* can be detected, which stmphﬁes 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
30 can be carried out. Another advantage xs that one may shufﬂe the information to be stored in
the signal blocks upon reoordmg Upon retneval 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 sequence numbers mcluded in the third block sections of the



additional information, which additional inforrmation relates to the

. SpeciWeesZg9p8 i cation of recording and reproducing t hePGPIEISOAIr mat i on
- signal on/fromthe record carrier. | na specific exanple of the DVC fornmat,:
the second bl ock sections can conpri.se 77 bytes of 10 -information. In that
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T 11 t e di vi over the secon sections of the five '
si Sigp‘abﬁl{ ceur ¢ 63 |"Eﬁ1€°¢ﬂ)§€'¥§’lf stqmm@‘fggtmfﬁ% ock sections. One
such way is. thqihetre&r&inE Qltta‘isgrﬂfn ifllthe SRR Phiaeﬁ s.ﬁgt L4lgo are 15
sec te avai

avail abl e as third bl oc i‘ons -and that the |.as | abl e can be

cofsi gkaraterizedzintthat the infermatinacsignsh is en MREG mfermat@ntswnu iy gccprdapesen t he
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bl ocks can be stored in_.a q - Iock 2Q ecti-on-of the first s bl ock
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t hi rdgf)augcfl secti (gbﬁl 61T I S se%sei I(l:‘é b%%ﬁtcan al'so 1 dent |?§b§r€s a

cdfk i notma} playumode using videocinformation storeddin saigdsfinst groupzof yfitst signdl tleckant ages.

o oo BURRE R95pah gy RbAREbh (GRL IRl B el bl Ol pll
t hat tchmuhe@l mn-idkgnode idgo GignalCfromithe MPEG tinfdrmativnctigml and Ibémg&ad‘apted tead ‘
out of.the g%durl ng repro pyction, One advant?ge usi.ng sequence nunbers

s thipre PPde fden sianabinstegond blork sections pf & second gIouR B SeRoBd
retri gigadl KbcksHF gamcmgm SIELEBE b crahfdl *}Enaﬁsotsa%%a%nra?lggﬂglg?}lafﬁ% m ssed

because of repro ucti1 on errors or not, tron or
cdfcelsing the wideo informationcstored dn said secundtsignal bloeksithasghe secondiblaske ray

ot bRl Y BTt Mol S eSO i
corr ebhohsjresgeoﬁeelhwdﬁﬂprrsg a mxrueﬂqur&euémfdrhmwrgquamﬂeaﬁmmﬁommhr i eved so
as- t O Obt ang wthreteh ! 'egér%%{) cg%%a?igetsr grst srgnal blocks or second slgnal blocks,
and that x, y and z are mtegers such that x21, y>l and z>1
20 More specifically, the mformatton srgnal is an MPEG mformatlon s1gnal in accordance wrth
an MPEG format, the MPEG mformatron s1gnal compnsmg subsequent transport packets
that the channel encoding means are adapted to store each trme mformanon included in x
transport packets of the MPEG mformanon 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
25 blocks in a group of y srgnal blocks that compnses the start pomon 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.
30 '-Thrs enables a reptoducuon in the reproducmg arrangement ina normal play mode using the
first signal blocks and a reproductnon ina tnck play mode using the second sxgnal blocks, in
~ response to the detection of the mformatxon mdlcatmg the groups compnsmg ﬁrst signal
blocks or second signal blocks respectwely '

The reoordmg arrangement as given in the opemng paragraph may also be -



Furt her, W}és% .,?equence nunbers included in the third bl opdqfsheens of
t he 978 4 signal .blocks, makes it possihle to repeat signal

bl.ocks in the case that a transport packetS of the MPEG data stream stored -
in those signal blocks require a higher protection against errors that can
occur dur icharactesized:gothdt thy wdableclbmqowof alk pignal hlodksrin eacic fisst and second
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fromthe Ngia bkcRr Mation signal and being adapted to store said trick node
video signal in second bl ock sections of a second group of z second ;signal
bl ocks of Ssewing 8ipgelest sequsBresnwRberthas disadvantagss dhan g%‘- datagiream, i received | ck

pl ay e 50 r intithved
bl oc krsTP(SJ h%@r@h%b@%&%ﬁﬁxtﬁ@%&d Ic'% on @.m?l%é? ﬂé‘t"&(ﬁﬁ‘?‘g‘?ﬁﬁ‘%ﬁp‘g‘i‘%é‘ K nv each
first and inehe MPEG dapstoéani.i Gererally) suelcdatalstmamrhas atoodiigh bitrapecforirecarding the
corrprlseaitﬂﬂlrd bIock sectlo for ségl d.dentification informition

i ndi cati nd® IO e's gmgla@ﬁﬁg TS NOW AMRIISEY A PTG AN
blrocks, angdjeetpifox retileﬂﬂ% ofie Qfd%o' G9R dndSceprespdndingl fidid sigha fidm aIMPEG | -

20 NbreseC|f|ca Yy, e inf OI’ITB.tIOI‘] signal /is an NPEGInfOI’ITB.tIOI‘l si‘gnal

in accord tream 50zas tyob@in thenMPEG infornration isignak for reqsndiog g A8 infeBRMIANs i ng
S ubseqp; nte, Hegﬂosn%?j{g top&% %hé ’vrdeo ‘program is included in a MPEG transport packet such

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

j

- comprise mformat10n 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 sxgnal m accordance with the MPEG standard however now comprising

20 only the one video program, should be regenerated Such regenerated datastream should have
the transport packets that were selected upon recording at the same location, that is in one or
other way, dummy packets 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 is: aiso for the packets that will be deleted. The sequence '

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

| signal blocks in which a transport packet is stored. Upon reproductton, a sequence of
numbers is retrieved, where subsequent numbers will not necessanly be next higher numbers.
In that sttuatton one or more dummy packets must be tnserted S0 as to regenerate the replica
of the ongmal MPEG datastreum _ : :

'30 _ The recordmg arrangement as glven in the opemng paragraph can further be
characterized in that the mformatxon s1gnal is an MPEG mformatton signal in accordance
with an MPEG format, the MPEG mformanon srgnal compnsmg subsequent transport
packets, the recordmg arrangement compnsmg detectton means for detecting the moment of
receipt of the transport packets and for generating umtng mformanon for each transport



t hat the channel encodr ng neans are adapt ed to store each tinme |nforrrat|on
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of fi seationrf the signal hlo@nal bI ocks respect ively conprise a third bl ock
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as Its advantages”|

Storing a packet sequence nu an MPEG dat astrea
i s r eStaringdimngnfarmgtion cmmpamdmg)m trartspprta:adkataeqnues ithey the recohifing of

diff ehﬁgnge\hte%??s &fo%e&'&%m Eétg({tloﬁa eans for detectmg the ttme of receipt of a transport
15 packet. This measure has its advantages if an MPEG datastream is recexved havrng a variable
bitrate, and compnsmg a number of different vxdeo programs mterleaved in the MPEG |
datastream. As has been said above, generally, such datastream has a too high bitrate for
recordmg the total datastream on the record carner The recordtng arrangement now compn-

ses a program selector for retnevmg one video program wrth its correspondmg audio signal

20 from the MPEG datastream so as to obtain the MPEG mformatton signal for recording. As
information corresponding to only ofie video program is mcluded 1n a MPEG transport
packet, such program selector selects only those transport packets from the MPEG ”
datastream that compnse mformatron correspondmg to said only one v1deo program. By
detecting and storing the tumng information correspondmg to a n'ansport packet the _

25 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

30 having a first block section which compnses a synchromsanon stgnal 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 sxgnal 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 stgnal blocks
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det ecltCi ‘ngc@ﬁéﬁ%%en%&gf&%@%&p{l%ﬁfﬂ%@%p rt Satg l'gt%s ansge_(? or. 6ener§t I ng
tining i nfiminginfermation fersdid transpopopdcket having its start portion stored in the second

block section of the signal block, or 3 .

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

20 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

the measures listed above.

arrangement.

25 _
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 schematically the contents of the video signal recording sector in the
30 track of figure 1, o S |
| figure 3 schematically the serial MPEG datastream and the format of the
transport packets included in the serial MPEG datastream,. '
figure 4 an example of the stdrage of two transport packets in five signal
. blocks,



WO 95/27978 6 packet received, the timng i nf or mati on for a transport

packet"@ & @%hondi ng to said nonent of receipt of sai dPEFERSIMS? packet,

t hat the channel encoding nmeans are agapted to each tinme store information:*
included in x transport packets of the MPEG i nformation signal in the

second bl ock s&igur®5th® torfterits 0F EheOtkack WhelhWdvird MIPEG ffofmiRion/teciged i gnal ,
that the second 5 block sections of at |east those signal blocks in a

groupitef vy si gnal bl ocks t hat conpri ses. the start portion of a transport

packet conpri se (ﬁ'{é Blali,lde e'ﬁeo?tt {) ?gsalq&ﬁggwhpe timng information

for said transp packet having on stored in the second
bI ock section- digurd@ mlegﬁhlidxmemcdt tharqbrﬁdmhgmmgememre i ntegers such that

r and [err]., 10, More s eC|f|calI , n | ock sections of a
(ilp of y si grfiure B ap example Qf@ﬂpqu% ﬁlﬁg%& %&é%@ﬂfaawsf%?m@?m. ng
_t he tibfidid ahd' Ht@nﬁ BBIHRO MPEG dhﬁs&&%\ tﬁaaihswﬁe&eﬁmgums@hehas
I nformat'ion stored in t e second bl ock -section of said signal block

Stori ﬁ@%ﬁW@M@ﬁﬁlﬁlmlﬁbﬁﬁ@idﬁﬁﬁﬁr@Wmansport packet requi res that
the recordin | t tin
- the tinme of ?ecéuwg%geaﬁ?dfi%g’gg’xtﬂ%g‘o pgﬁ&ﬂf” &% agttr}? e[{1 ﬁlﬁ )
advanmtigemémauﬁ ﬂgﬁﬂb,dat astreamis received having a variable b| trate, and
rising a n f different video prograns. int eayed he
Tt T enon " ne HebSe 48 on Cxhimblect)op abgibe a diep Brombiet fhe. gL blbekbeady t 0o
hi gh bitrate f qigyreq9hfbier EPIObRh sefieAdd HEMTR EroliBPof AfOSEnABIAR! - The

recording arrangenent now conpri- ses a program selector for retrieving one
vi deoepelogram with its correspondi ng audi o ‘signal 20 fromthe MPEG

0t or mat 1 on cor TP AdmaEmbldon b Shiraf BB’ ptasbiad e iithe rEERAMAE \pec
t r ans aerahgement &f figare W, progr am sel ector selects only those transport
Dot e Vit (52 S5 ERRTHIBH! b Laiein, g LB, afieers hevine o vaeabie "9 °
| nf O Iidtd And PREIRS PREIfigifte L1BbAhd MPER QhtastRaRT fiar lstx%:aéd afid gdfécmqne |
arrangenent will be capable of retrieving the timng infornmafion and
1 ecr eaegenerated replica of the ongmal serial MPEG datastream, -
figure 14 another embodiment of the *normal play’ processing unit in the recor-
ding arrangement of figure 6, ' '
20 . figure 15 another embod:ment of the 'normal play processing unit in the
reproducmg arrangemem of ﬁgure 7, - _
_ 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 _
25 -
| Figure 1-shows the format of the signals as they are recorded in a track on a
magneuc record carrier by. means of a helical scan videorecorder of the DVC type. The left
end of the track 1 in figure 1 1sthesmrtofthetrackandthenghtendofthetracklsﬂle
terminal part of the track. The track comprises a number of track parts. The track part
30 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 t_rmmg information) tr_ack part and which contains a trackmg tone,

s'ynchi'onisation information and identification (or timing) information. Further explanation of



MPEG i nf orwbsem7si gnal using said tining information. |t PowabBsmomsInot ed
that the neasures di scussed above can be applied solely or in conbination
with one another in the recording arrange t. As aresult, record carriers

wi || be obtained having si %nal bl ocks stored in tracks on the record
carrier, t ke conients obhecdd tagk cam be dgund injrefarense ¢k section which conpri ses

a -synchronl sation si

nunber of channel bytes, ransgggrjmggjeﬁq’? ?H%@ %E@H ﬁ‘?@%ﬁ?éﬁ@%"ﬁg

bei ng st or dy the mable pandtmd wdlicicis theaudtorugnal‘ reaoghuguectdr and compriseshdigitdl audio

t he channel i gnal . -Eurther i rda e WI t he nt I on he second

bl ock sect i ‘g ae?ft g3 8? °§r°?é{| %ﬁ? ‘a‘r’é&beﬁ Sln

bl ocks 5 ?e@di@iﬂ?'sé&oﬁaﬁ&bérﬁ ﬁie@@fg:&?@ﬂe@ﬁnﬁﬁhatﬁ@%@%dit%?@tf is%nbaed b{a

i nformation iden |ra%the Si bl ock as being the firs su\anal bl ock of
n

the group d&mck part oted by INDEX and which-eomprises amongst
sequence n

si gnal bl ogﬁ% md%k%‘ri%gsg&a@% Agsﬁfa&@%&e‘@%l oﬁ"‘?a;n?) g% %hé)&%@ié@tgﬁot)
nunber i nf drhmi'ackris lterhtiﬂatagby thet treckspantiG6ce nuniiecan b sdid) ehas thpnseudrice okder in
or - the secqnd block ns o he si bl.ocks ea conprise a third
bl ock sect i"gHch the -#Pg’e?ﬂq ﬁ’i&?‘f‘ﬁﬁg t'l?ﬁ tracks May.be differet: ng whet her t he
si gnal fgj ock conpr I Sﬁw éuhwﬁ ofPth@ Widedadighal Fecofdin kecmidm fadiven ﬁrﬁ%uréhe

second bl ock sections of at |east those signal %oc ks in a group

si gnal bl odligureZain fact showsyschemaatically aqumber pb 149 borizontad lmﬂa@pm byaadeto
conprise a,th 4?,( haVi ugp)%b{n%?gi" anpm];éyon Shdtkd ! ‘fﬁé‘tlgér 'ngst Arggn 'fQJt%H%ﬁgggi‘bmcks
po

rel ating tcl sequence AUTbEr I'ng t

transport Heckyic blockisythat afe stored tsequentialdyirsthervideol sigriah eeconding) secedroTIR3. 90

section of  the ‘%Ig al bl oc or, . - thﬁ sec nd bI ock .sect.ions cg e}(t | east
|9f d §ogl lock.

those si gnds rmation, fepotsd by iy i gach signal
15 _ The first two bytes (i=1 and 1—2) of each s1gnal 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 réoordin_g part.'I_‘P3. The.last eight bytes in the signal blocks form
horizontal parity information. Verticﬂ parity information is stored in the storage locations
20 —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? ‘mcluswe 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 havmg the sequence numbers j = 1, 2 and 138. The signal blocks are stored
25 sequentially in the video 51gnal part T°3 starting with the signal block denoted y-l
followed by the signal blog:k 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, 2and 138 can
be teletext data or control data. o
It should be noted here that it can be specxﬁed that the auxiliary data will be
30 stored in a different location in _the_.r__nemo::y. Reference is made in this respect to document |
(1), figure 13, 'whe_re the auxiliary data is _stprgd.'in the memory part denoted by IIL.
. [Figure 3 shows schematically. the MPI_E_G datastream applied to a recording
arrangement in accordance with the invention.. The MPEG datastream comprises subsequent
transport packets, denoted by .. Pk,l, Py, Pg+ys --. The packets each comprise a packet




ges the start portion of a transport packet conprise a third
bIock C'U8 for storing the timng information for ¥&hort packet
havi ng |ts start portion stored in thggsecond bl ock section of the signal |,
- block, or - third block sections conprise information resulting froma

conbi rhehda-rporﬁoml?!el of 4 mpree I6g drfdlea BBES pérEidn Iorat;@%yeb%r ﬁ\thracxjtsert chis it

will are t that reproduci ng arrangement W.ll be nee

adapt é&c gﬂmm i g{diatastream haying neconmmwg Fhisamepasthat theso as to

enabl %H Mbﬁ Q‘lg.gg% or t he record
carrr uch repro erg arrg{rlfdgj"(ga%rhenE1 I'S %] %ggﬂwﬁgﬁéﬁﬁ EF?TB di rect ed
to t hmmpaniqetsanagaalsarhgemsmmeaanmm traanra earbR bitrafe. T this
|nv§nt reference to the-

e Rl o BFARGRRE Ao pd BF U Samegtae criewodi i ime et R 1

t he t rwieka fvariable pﬁékeﬁratec'l?héiﬁﬁs’tﬂbyteeih 1Ré phdi@r RMdet PREIs 4 4 l‘:'rb?tez yne -
schema[ur cal ly the contents of the video signal recording.seCtor |n the 30

t r ack tyte isjidentical for ﬁ“@fﬂ? &ranspost packets c Ehe gther threa-bytes m\ﬂh!(hemEsmpmﬂ?nd
e it 48 ?ﬁf‘%%‘%d@%rﬁéﬁé%a”@mf&?t@%%f zrtaspterwsrﬂ:. o
bl ockdnformatiyn, gsfenameas fhatle ¢nidecument ¢4)dn rtheelistSon'Eferéiﬁes rm@ie specificdlyvi ng
VPIS® IR p2Relan . 150 page 27
The body portion of the transport packets compnse eech 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 information |
| _ correspondidg to a certain video signal, or the video signal. -Fur'ther in the case that a
15 number of video programs are transmitted via the MPEG datastream, the body pornon stores
. a video signal correspondmg to one of such vxdeo programs transmrtted

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 havx_ng the track format disclosed

20 in figure 1 and 2. Information stored in the'trans’port 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 |

25 reproduction. As a consequence, only the 77 bytes denoted by i=6to 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 srgnal 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

30 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 _ca_rner. So, before stonng the information comprised
in the transport packets in the second ‘block sections of the signal blocks denoted byj=3to

- 135, the sync byte of all the"t'ransport' packets is thrown away. As a result only 187 bytes of
infomaﬁon should be stored in th"e signal blocks for each transport packet.



flgure 6 3o 8L ment of the recording arrangerrent fi gur pcrmsudeighodi ment
of the reproducing arrangement, 5 figure 8a an exanple of an

ord gi nal serial MPEG datastream having a cbhstant bitrate and packet rate,
figure 8b the MPEG datastreaimthat is recorded and-figure 8c the

‘regenerat ed. repl i ca Afimple calcplgtion makes ¢lgar W@%‘Eﬁ?ﬁt Packets ?@J‘P?es@reﬂﬁ“
‘enbodi ment gof %b%lg bi ek%%gghzﬁyll Wt@é’l%ﬁ&h?gvdﬂgbl% thterk?orﬁ%%P information.

arrangenent - of ure an ‘exa a sequence -
of three grR)gm's 4ogivés arcexamipie lof bbwahkes t\eadansﬂortgmcleetitamhe)slowd m«pe@ndf a.

o e ol raghs e Bk of T S8 ofkES, Pl i B 4 HRRRE S

figure % Paly shows the contehits @Ftke dedandBloek 3edkoRs of le’:\ﬁthoéﬂ T7 bytks ﬁﬁ[ﬂdah MIEG
dat ast r eam havi ng a variable bitrate and packet rate, gure 13b the MPEG

dat ast r eamsignal blogks: Asoranche seen i figurect,ithe 14 Mtqsmﬁwi@wer the group of fivee
oriornal = Ygndl pIEECLAR AR R AP Weohd R sbétidH[imiHser AR BRREK sBlich .1 to

"nor nal processing uni € recor- gure ,
20 TB3.5 ofweebyites fongtab eie lﬁaghﬂﬁlmgmﬁmecécdnumlbcmnbnsmfaye fivesignaki ng

unit in the reprodu0| arrangenent . of figure 7 e 16 the recor
carrier and’?‘ﬂ‘é%a@&%a %&Hﬂb’n@“qﬁéh'}:‘iagmlﬂsi"‘gpf‘ n‘lfI Y%'clégﬂ?%
node, f mzurbg EB fs%aﬁﬁﬂlélﬁﬂﬁx% :ﬁifrd 8 Tgaﬁlamoal ssi&sméusv szaclsf ﬁﬁrﬁﬂsﬂﬂaﬁsb&'ttp&t
play area. 25 Figure 1 shows the format of the sig S as - are recorded

in a track amstaredagrtbc |Stgnalebio¢lcs Sﬁﬂr, rSB. mwS%a*threﬁheathn@l IQ avtes ©f the packet
et SEe" Sk rE B, BTy Bt M WA ek
of the tr a(SBl,'ﬂimcﬂj aftér thenird bkbekaemimbml_w arid’ mexk theofitst 72 Tirst Uytesch qmbody
of the first transport packet are stored thereafter in the second block section of the signal
15 block SB1. The next 75 b&tes 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
| sxgnal block SB3, after the third block section TB3.3.
Next comes-the byte FB, which indicates the boundary between the information
20 of the first and second transport packets stored in the group of five signal biocks. 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 headgr of the second transport packet, indicated by TH2, are
stored first in the signal bl_o_ék SB3, di_rectly after the byte FB. Next the first 34 first bytes in
: .the body of the second t'ransport' paélgei are stored thereafter in the second block section of
25 the signal block SB3. The next 75 bytes in the body of the second transport packet are stored
S in the second block secﬁofl 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
30 ﬁve signal blocks is poss1ble As an example, the 11 bytes could have been split into two
third block sections, the one t_hxrd block section having as an example 6 bytes and being
located at the beginning of the _ﬁ;rs; signal block SB1, and the other third block section of 5
bytes long being located in t_he third signal block and _indiéatin’g the boundary between the
two transport ﬁackets stored in the five signal blocks. Another example could have been to



30 denoted by Gl is the pre-anble track part. An exanple of the preanble
t r ack WB#S27938 has been described extensively in refer RABIYVI0INhe track
part Gl is followed by tracking tone necording part TP 1, which is denoted -
by ITI (insert timng information) track part and which contains a tracking

be f owandthen third Block sectios)in thenthindr signal plack SB3] indicating [the\bolindaryabetwesin thgap
&. The edit s fal.l qued by. the.frack,part TR2 .which .s.the audio
si gnal wPeWﬁ&ﬁﬁa%&%?wgﬁﬂ%&%ﬁﬁ? ¥'§8£ﬁ3 t ¥ g%&h?h%?%%ﬂm e edit
gap G3igral blck SBiCcayhave lef Asoytea] the TSt third WlodkSsettion il the GignaDblotk SB3
recordi ng.sector, and conprises digital videg information. The edit.gap 4
i s ¥ol%8e the shird plock sqqtion if siggakblogk; SPRindicating the s2id boundary beisg
armng%. qtgl};géél ﬁ%_bcode ‘information, such as absolute and/or relative tine
I nformati ort ang tabl e of contents (TOO).. The track is termi nated by the
track part Gb. The thirdrbloek sestidns TB3. 1t tocT B35 ¢am be usedifor thestotageloft he parts

TP1, TP2.and TP3 occur,in dhe tracks, differengt., 10. . . . The
Cont erdditgRal PEStHRAE as § st sauibie: e B otk s6s80F X3, {éan incluteam, o o
Fi gur endichtiorf ideAtifyHg\he SighalBIbElc SBI s deing the First isigh4Obibek i ® Bicup dfl MRS,
~denot ed. by 1(_)6: 1 f?g‘gj -:g%z&, havi ng, byt eg'_of__. information stored in it. The
1440 iw\;}_ hiogks-Thig 6an be, cealizerh B siori9s B ope speificcbib losatian in theithizd bloskor ed
sequenkk : Mo éﬁﬂfﬂ' :oF di SQehPs1 T 'gsgﬁlg : chii .
i nfor %@gn?];%'gn%?ggwbug?ai _ top‘?lsztgo,gﬁ%?agsgt E)’?eld' Eigthgac Zﬂllgna Pfock. 15
The f ithethirdblobly secsios TBB.2:tadTB3.52) bivfvalue offf the oppwisitd polatityf shonldebe stored.
: synchrloni sation ttern of 2 tp/-te ~I'or}ﬁ>j The follow ng three bytes. . n eac
1 gnal BgBEer FXaripley SSapiencs glombes forraalily, sgcsegusncs Aymbers HABINEIR 1 G ch
i ndi ¢ efn b SofeddiMaNE hifd BIBEK settioh'TB3! 10ATBY kaxpictively! o€ the %ee;f, of Gvel
recording gart_ TP3. The .| ast .ei ght -b)ﬁses in the signal blocks Torm
15 signal blocks, where the third block section TB3.1 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 TBS.I to TB3.5 are required to stored the sequence numbers. The
sequence numbers can however also run across the grpﬁp boundaries so as to identify a

larger sequence of signal blocks, eg"vﬁthin one track, or even in more than one track.
20 In another example; one specific bit location in the third block sections TB3.1
'to TB3.5 of a group of five signal blocks can be used to store éither a bit value of one
' polaﬁty, such as "0’ or 1", so as to indicate that the video data iricluded in the signal block
is so-called 'normal play’ data, or a bit Val_ixe of the oppos:te polarity, so as to indicate that
the video data included in the signal block is so-called "trick play’ video data. The use of the
25 ’normal play’ video data and ’trick play’ video data will be :eXpla'ihed_ later.

' In again another éidmp’l_e, sequence numbers are g’eneﬁte’d in response to
transport packets in the MPEG datastream that is received. As has been explained earlier,
such MPEG datastream can include ‘more than one video pfoéra’rﬁs." As the bitrate of the
MPEG datastream is normally higher than the bitrate of the signal that can be recorded, only

30 one video program may be selected from the serial MPEG datastream for recording.
Selection of one video program means selection of transport packets out of the datastream of
the MPEG datastream that comprise the information relating to said video program, and
deleting the other packets. Consequently the serial array of transport packets that will be
recorded have sequenice numbers that not necessarily are next higher numbers, as those



hori zont avo Q?EJ,J.IX information. Vertical parity i nf or mat i Olpdramséisdied i n the
storage locations 20 i=6 to i=82 inclusive of the last 11 signal bl ocks.

Bytes-of video signal information are stordd in the storage |ocations i=6
to i =82 inclusive of the siinal blocks having thé“sequence nunbers j =3 to
j =137 i n@qmmnumessofcthe msnonapapkdatdalemdea:smot presént. Mvnw

| ocations 1=6 to i =82 . S f the si bl o

numbers | SEAYeEncs n&w&e?stg%erﬂg flaﬁ'ﬁﬁe%‘f’t}wgg%rs&q‘é %@8@?3%3&

the video r&pﬁaatumrsy dedking ithe Subsequeht SequéiteTiugiibets Ketrisied ditreah &8 eymﬁnshed
foll owed by the signal block denoted:j=2, and so on until the sigpal bl ock

denot ed J whether tipg, origing] MPHG dﬂ@ﬁ‘m#ﬂﬁ’@ﬂr‘ﬂé@ feqording atrafiggment, all¥not ed
J aiﬂ@u&é?d @Bdtﬁ%.nﬁpﬁ .ts‘iﬁhﬂeee "two& ort ﬁék%ts He?roiltl&d 4f 85 4 'RpAch

here that can e specl that t auxi be 30 st'ored in
a di f f er endf the originah MPEG Idatamnyan Bef@emedhymmng ane pr more dpasy t o

docunent ( where the I Liar tais stored in the nenory
part denOtlEJHk?ﬁb Wanﬁﬁm‘e"@?ﬂmag%ﬁ ?‘%tcﬁﬁ?l y the MPEG dat astream
applied to a recor digg raikd RUARBIR! tinng IFOnTaH0A Gs Wbked ihthe tiirdebloto Sectidhs
MPEG dat astream conpri ses subsequent transport packets, denoted b

Y.
Lerr], ... formee mmne@scavemms samelyfok segenerating A geplica of she peginal MPEG,
bytes Lgn s%ﬁ% leEdtel S can’
be trarllg g‘!ﬂ%&e&ﬂ ata ‘thg?n ad\%t&%gya'ﬁggﬁs‘@%?&bmﬁ?‘g{lgg I's nmeans t hat
t he packets are equhl\m}l Heoaslgr thatcalsora combination afithezadditiopalcinforthation descripedi
packet rat The pack:e o, be, transm at astream
having a - ‘i&f ed in| ﬁtbgteg aéﬁ“fﬂ!}iﬁf&{he SREEH & kl?g‘f mﬁ%r&f%ﬁgtlﬁ%e of
the sane | gbfbff\(,b%m bldckd. &, and may be received with a variabl e packet

rate. The Tirst byte 1n the packet header PHis a sync b%lbéle The sync byte
i s |dent|cal for al Astanexamplesjidias hear mads clean abeyertbat 3 Arbitowergh is nepdediipdhe

neader 15 On@xf?dsbel‘oélpsecnons to indicate the sequence numbers of the signal blocks in the group of ﬁve
signal blocks. More specxﬁcally, 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.

20 : Figure 5 .shows the track format of the track if the MPEG information has been
stored in the second block portions of the signal blocks of the track portion TP3 of figure 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 ()-3
to j=137) now comprising the MPEG information and the additional information described

25 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

30 information and corresponding audio infqi'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 -.ﬁgut'e 5, can be used to store the parity
information resulting from the additional error encoding step. |

Figure 6 shows schemancalty an embodiment of the recording arrangement. The



I nformation, such as a packet identifier. For a further explanation of the
cont WR /23978 he | D information, reference is made to BMQE’HQWM) in the
list of references, nore speC|f|caIIM 10 ‘chapter V, paragraph 5.1 on page*
27. The body portion of the transport packets conprise each 184 bytes for

stori rhhgm.@emg&gyp@@sesmwuwéﬁmr?&a%@ g NiF Ss@hhted in

accor nce wthth or mat y portion ansport packet.
can sdameeantfherecax:dingu transportnpackess mnhndeéspdnwda@tmmnanabe mgnai blocks®fsi gnal ,

g;otg:}ﬁ dggoﬁagﬂ%tf’gyevh&%dkfhghthe H?P?L unber ﬁ@‘rﬁ%ﬁastores a

Vi deongiBdlPlay® Processing dnirtd 4 mp@iaeauyf as'm mhﬁe&o&sﬁa m Mfﬁﬁ&%ﬂé@d The
i nvention now ains at recording the video Si %IH and the. correspondl ng

awdli d1avingran ingut h glse coupled éQ:Fh&tléE!‘t tecminalsHo 19 and 205 the,tnsemal deo

Fﬂgg[@wﬁw‘@ﬂ?ﬁ%‘? (BQGB-MEI n-fi‘gure Qﬁf%}qu (%%%gonﬁsédo%dh?xl ?ge

t ransqmreqummgemputsrofml miubiplexen 2.t iwill theeclear givat lin thecatisencenafithe Sieki fi cal ly,

in th si gnal cks denot tao 37 .in.the video signal
“recorfith g}“ﬁ%’g" qo‘% gfsp ﬁﬁﬂl@‘e{%& %’#ff@%??’g “denot ed |—1 and 2, the
| D i nfor mat i onph Rukifigry §ig ﬁm%né:a@rtzhrlegrés&t%i 5, as

well as the 8 horizontal parit tes, ~denoted by I §3to 90, |nthose

st@ndnfosmatien; for, storage, in ﬂ’écﬁ'S'@F %Qgc Heenoted byeiol auang 1384 seesfigure 2: QuipUtS on.  As
I p t I
bl ooy e Flplef 22 andind EodifaidF 24 SEE AR donfsididiy inblds of 3 SRR
tr ansqomecutpmeﬂmﬁer ntht ﬂﬁeThPEﬁm c:irwqtmh iencodet it 26ri§ capablensf cargying oWl cks ‘
- f the 77 .byt 6 t b th d k
sect AT Sarereup eivodine; el dsioted FISC A 2 36000 e PR T FisOAgEand
r epr Qe idefidred mmﬁd aRNirdRADF cOfrectidn dnldSdify @&p\/\@éﬁbied BCeIch Qfriéd'e

SI nal bI ocks, there is no need for transmtting, t he sync bytes of  the
nst'@Jr“! apmwgrrwmw@mto%am er. .So, before storing the

| nf ormati on cog%r ﬁ{}% 59@,@ &?ﬁ’é ect i ons
of the signal o*%s é‘g;| B{eﬁ{‘ &E%&eﬂgﬁ% %F@ggg?mgqﬁé({é
tr anspfmmaperc frethe hysestthqh\mamw thessignal bkocks, melﬂguﬂeBZ fmﬂaddmgfthe iridex nat i on
S hou'u?fo?r%a on for storggé Pneth%'tgacﬁlpo?tl:&%&fs% 1g€iluc'ehst and ‘the Ograf) 1€f%gr§§non for

realizing the gaps G1 to GS, see figure 5. After combination of the signals in the combining

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

where each time 24-bit words of the incoming bitstream are converted into 25-bit words,
~ where a sync word is added so as to obtain the first two bytes (iéi;z) in the signal”blocks
and where the ITI information is édded-'for_ storage in the track pornon TP1.
- The 24-t0-25 encoding carried out in the encoding unit 34 is well known in the

25 art. Reference is made in this respect to US patent spec. no. 5,142,421, document (5) in the
list of references. This dociiment also a way of adding the sync word to the datastream.

An output of the encoding unif 34 is coupled to an 'ihpixt 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. _

30 - The first error correction encoding step, denoted ECC3, is reﬁquired'so as to
realize the additional error protection 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



. .
11 A sinpkoosir918 ati on makes clear that two transport packet/mosaoebe
stored in five signal blocks, and that 11 hytes remain available for the
st.orage of other information. ,F| gure 4 gives an exanpl-e of how the tvvo

transport packefs can tor n th 0 b K sectlons of roup
of five S|§'ﬁ ESIRS’E%“ ?ﬁ%,s §§B§% }E)‘{F? (F]FFQI'
shows the ggiseEECE] réstms ﬁtemendnabmk%am Hufﬁﬂﬁatﬂfn thancnhwttox?ea ﬁi)th@&st 8 -

i ncluded in the signal blocks can be seen in figure 4, the 11 bytes are
di vi ded ovbytes hEthgrsignal blocks inetheittpgkiipopiant KB3's sethetfigure 2@ddecond bl ock

section conprises a n_ el 3 e ONg
at the begi nning of B%ﬁogég @%ﬁ%(%ﬁigﬁééiog’ecqtlﬁgns&"{afpﬁg P?’\%ggl gnaﬁ p‘ﬁ?‘%ﬁ"s SB1.
to SB5 ses nﬁek lplag'l’ processihgauih 16 of ltheorssonrity Mgemenm figuren6owilbbe given cfirst a
denoted 10 I S avallglblelnthethlrd SI

B3, The
byt es of tFFé‘eF'FlP% f“’-’t@FBHQ‘be ep‘&BR"é‘t‘"‘&Sé"?f‘S‘?‘Bﬁ“ t‘t?eglg?'brﬁ\ B%‘?‘E?%‘é?é?ge
SB2 and SBy, Wosd, gr d&gs%the&Xﬁeﬁeﬁhrés%pﬁéﬁiﬁ%e ppdssing inits R4 ﬁrtd l56 a
transport packet I ndi cat e TH1, are stored first ' 'in the signal ck
SB1, dir ecdirgctaéhnon tarebe given to thecadvantagesoand @@ sequences @f those measures der@ngzz
first bytes in,the body of the first transport packet are stored thereafter
in the secm R section of the si gnal 15 block SB1. The next 75 bytes

in the jgody of the Rigure ﬁihewsrsemdma@m)ehnemmmedfameprbmcaenandngdmmfor
section of the signal block SB2, after the third bl CKQCISC“OH .IB3. 2, and

the |ast 3Tepsodusing wfqm@nsedgmthet ¥econd; qazrier; 40, piai5 ewr@ngmmw

th d &ﬁﬁn Oleslt

segt lsgﬁo'rllngggﬁﬁext co ﬁﬁ&ﬁ %@eu% él rgﬁlééhﬂttggbouno%?y bemen

t he i nf or ma¢ading ad 52f for Inedingmformaﬂosémmdletslmspok& omp thekrecordsnamies #0. AR he
f f bl.ock he 187 f

o o o exiovput LS| RS 57is SPIE cipled 0 irpln S (BRARE il SPAER BREE Rl o

of the packsiphaadesdifg oh ke §ighdtead bR)NIHAS to a@ﬁ)eatzs-mnwomtmhbmshmg are

stored first in the signal bl ock SB3, directly after the byte FB. aﬁ t he
first 34 fida@stregm o 24-bit words. Next, after having selected out.in the sélector unit those

information that is not required for recreatmg 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
20 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
25 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 outputtermiua'l 68. =lt'will be.cleer_t_hat in the absence of the ’-trick. play’
processing unit 62, also the f switch 66 will be absent. If the reproducing arrangement is
30 switched into a ‘normal play’ reproducttoo 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 lis switched into a
"trick play’ reproduction"mode,_elso 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



”

t he body of the second transport packet are stored thereafter in the second
bl ocwosé@ﬁ 8n of 25 the signal block SB3. The next ZSCTHPIUWONS, the body of
the second transport packet are storgg in the second bl ock section of the
signal block SB4, after the third bl ock section TB3.4, and the last 75

byt esxs'eﬂaﬁl&?aﬁlpﬂlé mnchfais ﬁ%%@ﬂkdfn%lﬂﬁ%rtﬁﬁ%k@t are stored in the second
bl ock section of the signal block SB5, ‘after the third block section TB3. 5.

It should be nb¥owcn fusther dissussionoviliche stp¢reaﬂth¢g>ro¢essme unils 34 and d610f bytes -
over el le, the 11 bytes
coul aﬁgg\e/ ’eéér’\ﬁ@f)‘?ﬁ%p t{'q‘)?%%ﬁ‘rgdﬂﬁlic@kﬁsde n%‘%ta’gg one third bl ock
Sﬁct :c on havi ngItangsunfdalmlthe fecbgdi@a\aﬂlgebletﬁmda : Eﬂsdécthb&mb?&lebgl ng of
t i rst SI oc t ot her thir ock section 0 tes

| 05 RIGERE R 3% OFySRondins adip GiEan ram B sEal M diatis spplisdciar y
bet Waglthé ll?ut Yemidak13PR tesﬂﬁﬁls% 2 selbétl&ljst%tlhlk 1&5&6& slvdige nbkmgs Anot her

exanpl e coul d have been to have a.third bl ock--secti | ocdted at the
begi rusengAvhas brencsaighearlier, oolvsthmtrmumpacwnamotsm MPEGHtieamcshowldct i on

1 andfpoteesd Ba0iael Bt el 6 bl Mabd roB iR aleted FURE S B0h 7

sect i he serialt MPEG ¢lsstrelincisia fukdtioreof e Comgrisifig lthe @anspbht patkets derioesd  d bl ock
section.in the signal block SB3 5 geg#e:% bytes -and the third block section -

i R0si Ryndt shauistke apiedthatithe,transportpacksls af ks MEEG, datastiegm <o, nop %Wﬁong
The t Infbek Jrhbe Ty ﬂg?eéi ge of
addi t‘lmgfrﬁglﬁ nfor?ng% ad rlflré’sfbnetgglr’rﬁ t[sﬁg t cslég'feo'?:l sectlon TB3.
can mmuhnnetlanwrlhdte@nerated baethe rpﬂgkengumhe gnngmdr 86 offizigB P that will bey t he
first gcalg '?"GOCK in a group of five 10 signal blocks. This can be
reaIi‘Q ’EF? ring in one specific bit location in the third bl ock section
TB3. 1 a bit vsdledting Padketsc&fam packeSUR ofofigure '8a liat 'idclude inforitR- same
bit |ocations in the thlrd bl ock sections TB3.2 to TB3. 5 a:bit_value of the
' I5%0st;qnerellﬁ;qngrtpttge ¥id8o Progsam selee ted means, as an example, that the packe 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 datastteam asa function of
time. No conclusion should be drawn from the timing in the trme scales of ﬁgure 8a and 8b,
20 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
25 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 mput coupled to the input 11
~ of the unit 14°, The selector unit 76 has another input 78 for rece,tvxng_ tl_te ;elecuon srgn_al
supplied by the user. An ou'tput"?9 of the eelector'unit 78 is coupled to the lnput of a sync.
stripper 80, whose output is coupled to a signal combmmg unit 82. Further, an output 81 of
30 the selector 76 is coupled to a control input 83 of the combmmg unit 82, for supplymg a
control 51gnal to the combmmg 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. '



I’n anot heywospi@ge, sequence nunber information, eg. SequaCTABISONICY S
running froml1l to 5 can be stored in the ﬂird bl ock sections TB3. 1 to TB5
respectively, of the group of five 15 sig al bl ocks, where the third bl ock

section TB3. 1 has the sequejice, nunber '1' and,the:t:hird hl ogck segtio
TB3.5 has the sequeﬁt“é‘iﬁ?ﬂ%g% selocts;the teagspart P??gﬁtﬁei"ﬁm ?é's-lsgb’cofﬁ?ceiﬁﬂ? pk"‘s.
| ocat i ons g, i sdrial MPEG Yatas@efih appifed [83he inpu 17 RS réapénise tb ¢ielsel@tioh Gignal

stored the sequence nunbers. The sequence numbers can however al so run

glcr' oi s t heegim#pviaahmmm asls(,'ﬂm paskets selgetad jare applied te, the wyag sEinper 89, 18 yhigh
1 ot he e iishsie Bfie h ik pocker kit PA, SR ipled )£ Bletel Aoty pichackers, in

TBS.h 140 gza,%dﬁl‘@fwm% qrdébtfﬁpﬁlbnfg'im Q‘Eﬁbﬁilyb‘!‘b@b&keadetmom&@detws ﬂtemgeeipt of
either a bit value, of one, arit. u as ‘0" qr ., 1' .  so t o, i ndi
‘that the reipackst in theQ serialt BE§§%W%&R&°§ ‘éé"—"‘cﬁ'lpf'ggl a%ﬁﬁﬁ’%iy'
data, or bt : WeTHL3p héritor 36 i | éolintezitRattcoah e
vi deo dat ?&#c‘f‘@ggq?ﬁ%ﬁgﬁa g?gﬁ&alma ' o?&hi%ghi%ﬁo{iglgllg%@?rﬁ ck play' vi dtgtgb
data. The under the inflaen2® of the clatk phpulses\applied thothe gengrator 8P As @ OpseqUERRER

oo gener deatiieher ot AudbELs apRHELR (e PTG GERTRK impil SReRel HHE
i 5 1ecepVeshipudB7ITthd generansp 186 thecappesr ¢covnt nemibérs VREG4J & Bsk-2oki, kak+1,

i nclude nore than one video programs. As_ the bitrate of fhe EG dat astream
i s nor mal IX+3i kirds kettfan--t Hadesithe ifluepge ofthe cpptsol S‘Q%PPIE?H th/th @‘Ugﬁ”&é‘ﬂ’,m 8
only 30 ope,.yi . . ; >pi alj spJ.gam
For " ecor A cREPisR P B2 "BK COfrSERELGMLORE kel 2 Pl i "R Anean
packets ouP, ,Gf seldoeddny thetseleetor 76 asheeiMatibe dauntsnumhens kfak-bdapi+2.ekt+hck+8

i nf ti | at i t id video ni i t et S,
Consedquenty o e o pimiet Syt SihpBd T8 pe Dt o sBheaidf 88 107 pofli i
have segguagegigalBERs.t hat not necessarily are next higher nunbers, as

those - 13 sequence nunbers of the transport packets geel et&e%‘ are not .~
present. Wen storiﬁguméOs_howsanexample-how the transport packets and the corresponding

packet numbers can be stored in the g.rdup_s_ of five signal blocks. Figure 10 shows three
'subse'quentlgro.ups 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 Gl, thé_

20 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

25 SBI 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

30 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




sequence nunbers in the third bl ock sectlons t hose sge nunbers can be
retr RERMBoNn reproduction. By checking the subsequeﬁ&@aﬁmge nunber s
retrieved, it can be established whetter the original MPEG datastream
applied to the recording arrangenent, originally 5 included del eted

t r ansjomgtasthe hembebef biescof mamackeamsmbert ispsatakiet than ayrequalcto B, thé paoket a

replica or i dat astre e regenerated by inserting one
or mP‘é‘“g?frﬁ‘fgfgﬁ&@Féﬁ‘B‘e%gﬁ Slftévo FJ‘FQH%;BBW €kets reproduced. In a
rel ated exanpl anotHeRleRgmple o¥ stBHngORe 'pﬁcl&i AhRBers fin tiCthirdl Bl6ckseRfiénsSigCt | ons,
for the sane reason as given above, nanely for rmgeneratl ng a regl I ca of

t he ogivgn mtalﬁgmeu o th@iﬂitaisblpelamcupns TB3. leéw 2 rad TB3cH ofithesignab bleckss

ggr%rglsﬁgf g¥ﬂ 3are Jt‘é\éfo#\%f ththléNhiesc'r :bﬁq%&q{)ove canlz?)'g Micl uded
of ?Pm§°'§’.hﬂr?"t°°§'|p§’§’d Iraliecpation R"b‘asmf?“ﬁg?fsﬁ? block “f‘?‘”’““t@?‘:‘ﬂgi’ g
3. bi t et Gl 88 GRBRInGG PROIQUSY MR TaieBinGE RO S8t 418 the THfH, PlogK <

SeqUeB&ﬁ)téﬂJFthf%hé’imWﬁ%ﬁlW&‘k sn:psme cgmwelgapweu% ify et BIEK b' ocks.
More specifically, bit word 0l', "010', '011' and '100°

coul dsastions TB3:4 and-TB3.§ qfdbmsngngl hln@lss%&ﬂmdcsBS of the group Gl itke packet 3- b t

pd0G o nurdler et ¥ brecil i bforh i Sorfleh 39 s pelere, s il f@*%ésk???'y‘)“'
e|h t hebltocks)fBﬁJ SB4 agd’ StBatc?T the grdupl(GK ar}gﬁiplambﬂlv}:péglaﬁkfly thh referenr::e toLﬁgth et S
: OWs e r mat .o In Q een stor
SOt Do ik i If?ﬁé G FRF. 317 G BR) ks Sble SERHRG! o 1
of fi gBSGeshectiRly Gﬁﬂﬁtg?duﬁ’ﬁzt RIRCBacReY furfitier K3 smra%u&eﬁnfdmﬁoﬂ he first

two signal "bl ocKs in the track portion TP3" that still ‘i ncl udes
t he acemprisedyindthe aﬂCRbP* mqreﬂyn 1e5sigha) rhimkb ISBd k §BRjand $B3cof] the grap) G2ow

18 b S O BT 8 o7 T %, 0 bl 3l o O R G O

f ?I I gmeth the thihfi $alcsltedectidmcw(;m ﬁmmdﬂsl ef tHeemglfal blogks Bboraﬂdsﬁsrrespibmdy olr age
of the EG i nfar mat i and t addi ti onal prmatlonlnte,13 si gha
bl 0ckSf Hi,BTPUR, G2, e, PACKEPUMBET 1+ 215 BPred and 4he, Infarmasion opprised it B8 out on

the sgidket P Of ¥Pibred in SR 'Modks saddisbis Qﬂé'sﬂsadf' thé’ gi-dib%ﬁmh' M. dhifht
block sections TB3. 1, TB3.2 _and T‘BS 3 of the signal blocks SB1, SB2 and SB3 of the group
20 G3, the packet number k+4 is stored and the information comprised in the packet P, , 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
25 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
30 block section. Instead of storing the packet number k+4 in the third block section TB3.3 of
the signal block SB3 in group G3, ‘one could have stored the packet number k+8 in said
" 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



shoul d al #¥0B¥2W¥Ired in a track. As the MPEG i nformati on, PamiBISopIse| udes
video 30 information and corresponding aug o information, is stored in the
signal 135 blocks in the track portlon TP3”, there is no' need for stori ng

audio info t?eahlrb D Thi port|

denot ed byM%Zcli n Tl gur&eh lésaan'Q e tﬁé;g%tgﬁre%} %gr%% pfé%uf? §b1 Hﬁ’"& ﬁet
~resulting humbertthomation ahmatored imothe asignatiblogkss tie the \angdesenbecsm The regene-
" schenmati cal | errbiygE of the recoEdl ng rran&ement The

recor di ng FrplicRA gﬁ% daiastreampis § °‘t"é|' 'E‘éﬂe 1 The embodiment R&%@OMG

serial dat ?ﬁ,@ggsp,g I aERa by

dat ast reamﬁ??t the si gnlglﬂpf)tlrg%dgg lgf t he- tltr) ﬁ’?flgér%sq %@‘ﬂug@xtl{;%b !tmrvzlin 1ts
'The inpét inprheoupledite the inputi 59 of thmpmessmgumm@’ dor eeceiningnthe spbsaquent groups

processi ng f S nit, 16 is

provi ded SOPﬂg{lﬂl n*’g“é‘go gdcg[? tflé;grq%g% ?& W% o?ﬁ‘%ﬁfe g‘tf’pllg reﬁlevmg

Qut put's 19therefrodd thef packets umrarakupphexy to empﬂsqmandeurtre&rbvmgothe lafray lof ipaidket

pl ay' process it 16 esent.)) are coupled to correspondlng i nputs -
0t ol | B <534 Fhugk ke Kbk et o 'thﬁéhl&bQIé’ﬁlSéeQmﬂ#% te;signak

‘play’ proc '
auxiliary ??S'r‘tg%"gg{r’t%?@?l rﬁézﬁi%m;arrgﬂye %ﬁgéeﬁsulﬁ% I'ng ?‘ﬁg aux:“‘lgl.l av%;!/ Si gnal
10 i nflBr nrettievedfage supplied ge aisyne h@esicg'nat 9bllmmﬂmctddae@hedbyw10ﬂg packetisyhc138,

Coupl eq 1 o€ T8 iR ps R DA b AL e Grtt O dade RS et b s

error cor ractnpun9so¢ad>embtmng uﬂﬁ 965Tﬁ@bﬁd9he92)bf ﬂr%rde)htmﬁplé':t& 99 ik 'cbﬁpled?Ed or
correction, encodl g st e E denoted -ECC3 -and a second error correction

encodi ng sW@pts Y. ombining snit A6 aad &rqusmy: proket gensmater Ao respectively;
denoted E I r t fof4het 28.
The recor %&ugﬁé?%g?ﬁéﬁfdﬁ Ekét ﬁ@é’?@és@g'ﬁ‘g‘% ?%teggﬁégﬂﬁgﬂﬁa I'ng the
| D i nf 36 na¢anbining ttnhtel()iytﬁeeoutp@ 105 afittle Sombiniripeurit 96i caupledie thseutpﬁt Glof

2, for addjng the, pTay processmg unit 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 sx_gna_l blocks, and are applied to the combining unit 96 and
_ the dummy packet generator 100. This reeults in the packet P, 4 being supplied to the output
20 105 by the combining umt 96. Next the packet P and the packet number k-1 are retneved
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 hrgher packet number of the packet number k-4, received
previously and that two packet numbers are mrssmg As a result, the dummy packet
25 generator 100 generates thce 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 combmmg 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
30 be explicitly a dummy packet generator It is also poss1ble 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 multtple of the length of time of a
packet. _ _
The packet P, is the next packet that is retrieved by the demultiplexer 90, and



information for storage in the track portion TP4 see fiqure 5 and the gap
i nf or W358 or realizing the gaps Gl to G5, see flgurl’é:'l%B

conbi nation of the signals-in the comgigning 20 wunit 32, the corrbl ned -
signal 'is applied to a unit 34, in mhlch an encoding is carried out where

each a&éh bl by ﬁ?ﬂé&jsa(gr thd'&d dddﬂ‘?lpm e Hhd sg%emhenﬁpt&psvcﬁ%gémhgﬁ@ﬁ bi t
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encod 3§ Sidamsly peckef el f00 < thE 3aket Gumber ks fheribaf Righeregacket, 1y éhe_
r espeCiurhtier S pacttet AumbRER-1, W0-dutnmy Backéd is eufanhndalepa&kéc lslsﬁ uea

references. This docunent. al'so a- -way -of adding the sync word
~ dat 5st§°etan°“Mt6@5 put of the encoding unit 34 is coupled to an |nput of a

‘writing unit 36y, a Eﬁ‘ﬁisow ﬁlﬂ%%} 49 t 34.
S recgrded I n th t&a.’ttrééksﬂoahﬁﬁteg ﬁ%g%gh arri grmhébeérfkggns of at |east
one wr with theeprevitis pﬁﬂtet number k retrievéik; if aplxarsethatmnecdunnny;paaket pustdi ng st ep,
denot ed requj red: so.s t rea t he it error pratection
o " helmpgited in e st SR AR, e kb Funiads aBiHEl ' B0 Bpmirdanl BF PSS! | O
in pargg, m.ai;fxce&txh%nﬁma mthle dtRerspaekets] sdhsttb%btaiﬁ% ﬁgéﬂdratéd féplica ofS has

been expl ai ned previous he second error_correction encodlna tep,

denBt elteMPEG datastrean qfrty iguse 8g.eWMher spmpams ﬁgiilrﬁf&athSCo# wilbbe
St or edg tlletz{&fshp&s éhggﬁngseglﬁgﬁa%w&@hl r g]ti’ig)smﬂé bltrateL?nd E&encoya&%t lon

TP3' err.or. correc I Ng St ep,
denot eMPm:datastmui of figuret8ae Thor datastrearh qanmowybe apptiedao acandidt MREG be ‘

stored,in.the ] of ..t he: si gha block3| t h ortion TP3'
oo { riPPUETbich i eepable GiaeSpune s e BT SRGHEL pY R FechEHE ol oy
- pr ocesgiriifpethieht durfngd@oidivy, Trom lthd MPEG éa’tastl%ﬁpﬁsﬁgulﬂ ggnit 16 of the
‘recordi ng arrangenent of flgure 6. wWll be given, first a schematic

dedéription of Figure &3a shaws ayMIEG sg'ealrdntaswm am fupotien of times theas .t he
advant ggream comprising packets Py having a variable length, and the bitrate in the datastream

“also being variable. It' should be noted that the transport packets of the MPEG datastream do
'not comprise a packet number The packet number k, grven to the packets in figure 13a are

therefore only added in this descnptron for 1denttﬁcatxon purposes ‘Figure 14 shows

20 schemattcally 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 embodrment of figure 9. The

- embodiment 14 differs from the embodtment of ﬁgure 9, m that mstead of the packet
number genelator 86, now a ummg detector 110 is present, havmg 1ts mput coupled to the

25 - 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

30 the intermediate packets will be thrown away. Figure 13b shows the datastream of the
selected packets that will be stored in the groups of 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 relanonshtp 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 unequal length, they all



that, whewoéssiiers describing certain measures applied in PEETEYSR6:38ST N
units 14 and 16, a direct relation can be given to the advantages and
cansequences of t hose nmeasur.es during reprioduction. 10 - ‘Figure.

7 shows sch nbodi f are duction arrangenment for

r epr oduci H’ﬁ lgﬁ%ﬁgcﬂ? E’ %&% &Cg s splectgd ang isblaved in figure 13b

r ecor di nghfve e Shewi a@i)aélde&lﬂzﬁnr@ anT&ﬁ,a[ﬁa gduct i on arrangement conprises a
readi ng unit 50, having.at. |east one readi ng head 52 for reading

information fromt W@e §F&ﬁélmqnaef<§gm 1t4h@C¢l§©£othd datastréam- of} figurenl 3aLand seleots

t-he readi | I ngut

carries Og?réngiﬁS Retg?j&“‘ﬂ Eo’dl IHg kg3’ ? hé“g{l"g'r?aﬁ%?é’g&“egﬁ&‘?ﬁaésd‘%k tne

conver § 2eceipt of/\mdiwhettlh ¢he ongxnalrsgnthEEEG damstredm aﬁﬂh&i fo thefinput 1Naxd.
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after haV| outl sel.ect or u
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58. It wl Ielbe cl ear ltﬁ%aé@&bioq)g? P%?&Egﬁdrg@f. on (t:gfkrl ed S 6{% tgégs

One er r orthe packess PpnThusay thmewtpuiohl It ofcthedetecton dil gppar tthteumennm al tk,4, .

Phe vert{ara 1 . oo, MOESRRERIR osklids b o' P sl or i Fimeors ™

usi ng 10 heinfeavals dt, i bdmemmbséqoemchmel iniskunts, rwtiele a? eghﬂﬁl ﬂﬂme ifteRvaf | tkg-xrtke
5. The o ut termnal the error cor ctlon uni 8_is coupled to
i nput of & CSKAMRIntEY w&aegrg.aﬁty éﬂ)t ecppwddily Pnder thf-'rmtlu@nm ailthe

processi nentrol sighal dpﬁh&{ )/ the @Bnetsi 1nB§tV8319f fhe doﬁﬂﬂﬂnéh@;? ggog?é tﬁﬂnt}tﬂ uni rral

output of the error correction unit. 58. Qutputs 6
play’ pr d‘é@ﬁ%ﬂ%gtha prekesOPandPt h Py Pﬁ#ﬁkP,@]‘;a)Pk.,.@ISdm by ghe.seléctdd 776 as well as

t I t
i ton. bee Snk Rt il cCRelRRRRE RS MGl L tnermtetipice B rdics DS+
will be aL.ega,rdt;ba,tth,,gt dtj;lﬁs alisefmhe mtarmmm stieafksupphed bﬁihéctﬁﬁﬁlgr&tdéﬂirtllﬁz
al so the S tch I f the reproduci ng arrangenent is 30

bsent
swi t ched PRfBrage ‘Ht?rWﬁls‘ t3“"’1F~°’eproduct|on mode, this rreans that t he record

carrier is transpoThegon e%fmrﬂﬁ g%chﬂg% s}ég. ks eél ?ﬁﬁn outm

processing unit 60 is enabl ed an
posi ti on tae same waylas dissyssed aboyeywith refertgnce to thesﬁgmei tomntl lht'meastbtage oF the

pl ay’ remﬂﬂg%fo%al%}pﬁt th'tiifd 6ck $ctioh§ 2hn'bE alBilfows, L N1 S MEANS that the

record carri
20 : In the third block section TB3.1 of the first S1gnal block SB1 of the group G1

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_ section 'I‘B3l of the first signal bl'ock SB1 of the group G2, the
timing information t, and dt, is_storéd. In the third block section denoted FB of the thxrd
25 signal block SB3 of the groﬁb G2, the timihg infot'mation ty 4+ 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. In the third block secnon denoted FB of the third signal
block SB3 of the group G3, the ummg mformatxon t+g and dt, g is stored.
_ It may be so that the third block section TB3.1 in the first signal block SBI in
30 the groups and/or the thxrd block sectton 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-



I's transported at a speed other than the nom nal speed, that the "trick

pl ay' MAWEAEBi ng unit 62 - 16 is enabled and the- swinranmBsH00169 swi t ched
into the position b-c. Now a furtherzgi scussion will be given of the .
processing units 14 and 16 of figure 6, in conbination with the processing
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-the video programsel ected. -Figure 8a shows :the sérial NMPEGdatastrearn- as

a X uhtstprsd igreach of thegthirdbleckysectiens; TBhHE pEBB.22ndk BB 3dThe timing 0 Pk. |t

shoul d g t L s POyt T jshe MRE Tl da not
conprlﬁggﬁ?iﬁug‘ta@ﬂe%‘.ara]&l} g% Bﬁ%@%@k‘é‘?%ﬁ‘u%@@ ', gﬁ%gﬁ’ ?g@ 312’?‘85@%5 §9i__ n

fi gutthe Sgnalrblocks SB3{ SB4 andSBiurespectivélh aff the gloup & 19 cTher storage b thetimingcket
nurrberf ener at or, 86 of fitgur..e‘.9 that will be di.s‘cufs'ed Jater. Selecting
onl y igHtaiancan he cagtied puronce i the (ol Sjorage Gapasitveot-the thisd blogk sedient nf or -

15 FB)'TBX4 ahd TB3{ S of bsh be fsRa ﬁd@ﬂe&@cﬁﬁéﬁﬁ&ﬁﬁ'eﬂﬁﬁﬂ  tHSifiigexanpl e, that
t he p%c'ket_s [err] [err] will be selected and.that t g’ F%’fueﬁédi at e packets
i |

UHErmaon ip AR At ot Stored dujeach of thgithisd blogkisectionp TB3. ot TB3S. Ih t he
r ecorgi ksl r’%% 1 he record carfigk.. as .shown in
fi gu?rgiyg% %vsﬁ@lc}gﬁs omtﬁé)hgﬁg?‘gg%%gﬁ&éémg*g%gt ik'dn'g(;#e. &%ﬁ%s%gﬂ%l usi on
shouM®3bk Itiisafunther possitite ta stoterbe itimihg énformaiondn lvses thid Bloit seetiGms TB3.48b, g
- nor f r(gﬁaBHF r gl agi. vg}-?l qca}t%i-.'on between the tine scales in figure 8a and .
Thi s % g ok in fhe block,sechon FB-cy said previously, the bitrate of the
origi nal MPEGTHhe!ifing Sa@rhatichfor thdpacker Bl & §breli"if Thd i han) the
bitrate with which t%e.. sel ected trakr’lspor.l'j‘ %{ﬁet_s v.vilﬁl _ Hﬁ@'ﬁ&cﬂ _
15  sections of the group G2 in the same way as the timing information for the packet P, 4 has
been stored in the third block sections of the group G1. The timing infoﬁn_atioﬁ for the
packet Py, can be stored in the third bio(:k sections of the group G2 in the same way as the
~ timing information for the packet P, _; has been stored in the_thi,rd"block sections of the group
Gl | )
20 | The timing information for the packet P 4, can be stored in the third block
~ sections of the group G3 in the same way as the timing information for the packet P,  has
been stored in the third b_lock'séctions"bf the group G1. The tirr'ii"r'lg'"infdrmation for the
packet P, _ ¢ can be stored in the third_' block sections of the group G3 in the same way as the
timing information for the packet Py, has been stored in the third block sections of the group
25 Gl. . | R

- Figure 15 SChématical]y shows an efnbodim_ent 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 _frbm tﬁé'datast_rém"a's shown in figure 13b,
using the tinling"informétion also stored in the signal blocks, in the -way descnbed above.

30 The regenerated replica”of' the MPEG datastream is shoWn_ in figure 13c. The embodiment
60""of figure 12 shows a 'lar'gé_'résemblance with the processi.ng--uhit' of figure 12. The
demultiplexer 90’ is again jadz'i:;.)ted'tq'retrie.'ve' the packets from the subsequent groups of |
signal blocks, and to supply the packets to the output 91. The det'nult'izp'l;eXer'90’ is further
adapted to retriévihg"the tifhihg information t,; and d'tg from the tﬁir_d block 'sections in the



be recor dethssprdfae record carrier. An enbodi ment of the " NPETRIos01RY
processing unit 14 for recording a 25 datastream as shown in figure 8b is
shown schematically in figure 9. The enbddi nent denoted 14' in figure 9,
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76 sel ectigforiQidd ARTeRidved Honfine il gl}?u .r(?frbf'rlee' §§B$ladloé\@Ethj§1tea%fei?m the
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packet0 dénfoematior3 Thdclemeth of thepickeePp) will be%qﬁmna@&g, anB thé'Backet @ilNGe
serial MPE 'egiita stream agpl ied to the input 11 and generates a cl ock
i npul se fABPUGAonthe ouimut 102 aka time instaat erespending Wk isn ekt dke packetPy.pand hat

count s Uind g infSimiaibh LeRESORkingNG ttﬁéhpgérggir BPURRC Rl rfihy h%péﬁﬁﬁ%glt%ldt he
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out put f @re applieddb sk compiningeunie®6ianddthe AumiryepatRet genénatdr 190°.dt is éseablished,
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15 equal to t, ,+dt, 4. Consequentl'y_at least one packet following the packet P, , 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 Py, having the length dt, , into

20 the serial datastream. ' _

The packet P, is. th'e_: next packet that is retrieved by the demultiplexer 90, and
the packet is supplied, éfter the adglition of the_ sync byte, to the input 95 of the combining
unit 96’. The timing infotn_;ation_“c_:érrespdnding to the packet P, is supplied to the inputs 97
and 98 of the combining unit 9.6'a.'nd the dummy info generéto_r 100°. As t equals t,_,+dt,,,

25 no dummy information need to':be__ is generaté_d, and the packet P, is supplied to the output
105. ' L ._ ' _ S .

Next the packet i)k-tl_ is retrieved. After comparison of t, ,, with 't;+dtk, it is
established that a gap is pres_ent"th'at need to be filled with dummy information generated by

 the generator 100°. Next, the packet Py, , having a length dt,, ; is added to the datastream,

30 see ﬁguré 13c. This process is _éqntinued_ for the other packeis, SO as to obtain the regenera-
ted replica of the MPEG'_da'ta'strmm of figure 13c. When comparing figure 13a and 13c, it
will 6e clear t_l_lat ﬁgure 13¢ s.hows: an MPE_G serial datastream having the same (variable)
bitrate and packet rate as the MPEG datastream of figure 13a. This datastream can now be
applied to a standard MPEG decoder which is capable of decoding the one video program



k+2, k+3, k+8, ... Under the influence of the control signal applied to the
cont Vo0 95729918 83 of the conbining unit 82, the controPCHIB¥EADI nes t he
packets [err] [err] selected by the 5 | ector 76 as well as the count .
nunbers [err] out of the count nunbel stream supplied by the packet nunber
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be stﬁguegjl,’smha\hmg greovapiablef bifrateeand ipgolket riteocks. Fi gure 10 shovvs three
- subsequent groyps of -five-signal blocks, denoted GlL, G2 i n which the
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pack [&ar | bl ocks SB1, SB2 and SB3 of
t he ?rB&u%@g@Xg%e@%%@a eﬁ%’tlon 3@‘%2?% FB. of . the third signal
blck SB3 of tAmotherozxamph of hehpﬂﬁrenfomaﬁmrxskh@xnchxs@mfmlstgnd bidok

I nf ormat.i on I |nthe ket I-S tor aft e -
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- TBs. Js;gttatblbckhﬁntulahﬁgcsmueehnmﬁk within 2fgroupe s&tﬂtﬁn%e t@at:hg&renunbe!
k+4 is stored and the informtion COT}S i sed in the packet [err] I's stored

t her ddf the nymbersd teiSyare starpd ik theghird seetipns B L1 to H@3g$ m;melmf t he
t hi
| rﬁﬁpk‘ggéktgﬁa&u%e%e%ﬁfggtgg{m %'](‘-?l lb[fék%uﬁl{)f’r@hnagl on corrprl se ?(r)]rg[ ﬁup

pbﬁ: k et lafger mumiber of stgad bldxrhsebélbwng ) trioee thagroab gh:bupccbrl‘ssrgim bkﬁlw. @mel SB5 of
t he sl

ﬂlﬁplmagmepﬁtat all the srgnal blocks i in one track have a umque srgnal 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 srgnal block number. '

| Signal block numbenng the sngnal blocks as descnbed above has a number of

20 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 1dentxﬁed by umque s1gnal block numbers. By detectmg the s1gnal block
numbers upon reproductton a deshufﬂmg can be carried out on the shuffled srgnal blocks S0
as to obtain the original sequence order of the srgnal blocks '

25 Another measure that can be carried out is repeutmg a srgnal block, for the
reason that the recordmg and subsequent reproducnon of the mformanon mcluded in the
signal block require a hlgher protectton against transmxssnon errors Repeated sxgnal blocks
will have the same slgnal block numbers so that they are 1dennfiable upon reproduction.

Further, upon detecuon of the s1gnal block numbers it can be detected whether

30 a sxgnal block has been lost because of transmrssxon errors occurrmg dunng the subsequent
recording and reproducnon step When mnssmg a stgnal block number m a sequence of signal
block numbers, it can be dectded that the stgnal blcck havmg the srgnal block number that
has been missed 1s lost. Upon such detectxon an error correctton or concealment can be

carried out so as to correct or conceal the mxssmg srgnal block



18 |1 ong agodfigreminber of bits of the packet nunber is SMaPCEABISARIOr equal
to 8, the packet number will fit in the i rd bl ock section FB, which is 1
byte long. Another exanple of storing the packet nunmbers in the third block -
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as i nl& haumhbered trcks havectbeiothes azigmuth. That m@ps thasf whenescanujng (thehregerdscasmer and

it of rat AR L5 e 12" e el S, v B e Bhe B Ryl sl i it bl
SB3, _SB4 wrehd SEformlatio fropt onlp the evermiiigerédor ol e bdd aghbered ek, 1, TB3. 2

and TB3.3 of the signal blocks SB1, SB2 and SB3 t rQup G3, the
packet nunber k+41 F§f€ﬁfdP€63‘§ﬁafFH@dP?ﬁ%?FaY‘¢%"'§W nn&atqaek pYket

[err] i Sﬂm
the thir | oc seé F&gr@dﬁgggi@%ﬁfpﬁ%m%d S|§§gllﬂfgl o%{é‘%ﬂ?ﬁ i 1§‘_
0 0upl5G3 pegquiredgb [add speaialttiok playridfasmatian roerishiocims dn Ahitrauss, spchothat hose

e TORBAPCEE SR B 41 e ol GoRpS Shecl e o e
si gnal bl lafe PEL3ibiSHYa trick SIBP nwdde! TRisFiok plagdnformatienid specialt wideag t he

packet nunber k-4 in the third bl ock section TB3.3 of the
information recorded in addition to the normal play video information that has been recorded

in the tracks in the way described above.’ ‘As a consequence some of the signal blocks i ina
20 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
25 so as to obtain so called I-frames. A higher data reduction can be obtained by carrying out
an interframe encoding on at least two subsequent pictures, resulting in an I-frame for the
first 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
30 interframe encoding, must be camed out using both the I-frame information and the P-frame
information, so as to regenerate the second piéture ' |
 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



signal block SB3 in group Gl, one could have stored th nunber k-

in saV@2AT¥ bl ock section. Instead of storing the- p gﬁ@@ﬁhgh% K in the
third bl ock section TB3.3 of the si gl block SB3 in group G2, one could °
. have stored the packet nunber k+2 in said third 30 block section. Instead

of sbbaimgxet’hecmay’emfmmnen ooty thmmf(ﬁgxatxbn sedrél mcléfrsﬁes immfw& ﬁ\r?gf tEeS.
si gn ock SB3 in rou one C stored the packet nunber k+
in s&?‘@q Mﬁé@‘g éEF‘E?‘Fteq:?'tﬁJ\‘ E'H%dﬁ%)f i3 |y shows an enbodi ment of
the 'normal pliayag wmmwas anﬁeca%ntrhs thRR! asiuqsnatﬁé nt of
figure 7, for regenerating a replica of the orlginal MPEG dat astream

of f llrgmasetBby theohatched agea b2 mefamtmk J B im fignref 163 @ nunsher oﬁslgngl blockspacket
g,nbg;e LAY SOl 00 R iy i OFmlcf Bt 39 o el St o821 Do
denot m lmm%m?f gg‘: ’ghuéléamiedmrwéizezr)fng%gﬁ'ellsgs lﬁ:it:ﬁsedgiyl ﬁegﬁq‘?gﬁl ed to
'E)]heSI Z‘S'g"?}fs ﬁlggﬁ%%@wndh? nee; gjyven E’cég‘lfgrg thsﬂs&g @ﬁgrenalgr glrjlgs |
ls8tidhs I?‘Boﬁxkthﬁggﬂ rom ; he pdi{sgd’eli}?tt@mcﬁ%lag i Db etk nb

for retrieving t ts that upplted to-an output 91 and
for cempnwamgidmwoarthaayhe)slgnaicblanks mmpasstnck mdldedmfdrmatlok This2, k+4, k+8

10, b G B P R B R KB o el PP! L
ar e SBpp 5Bdinthisive SYhE sigAsicsiocks rsﬁh‘ed n9thel tfacwrwa 1 B @itk PRt £red 9D, a3acket
sync S|gnal Is reinserted as first E e in all the packets The packets ‘

t hus WsHt3s; the igaalcbl gﬂﬁpﬁtqrea 19 thetrack thestrick playc¥g®ild2 cempAse 96. The
out PdeoRiRatitin i ?Bxgc%ﬂgg@ht thg nﬁfs%a:?&kgtereaqureh@&igﬁa u&g&m $néHnat pfhy98 Of the

conbi ni ng uni umry packet gener at respecttvely. An output-
102 informasion. Filrjs ipdication g@maam s dg®tedsby aﬁbinerhemchhloch seation® IB3fint he 15

tcl%nbg&%g?ﬁl@wgﬁl 2»A§h. u ;JL 105 of the conbining unit 96.is coupl ed to
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 s1gnal blocks that are spectﬁcally meant for stonng the trick play

information in a specific location i in a track and for 1nsertmg the mdlcanon information _

' 20 indicating that the s1gnal block is a signal block in whxch 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. ' - _ '

25 When the reproducing arrangement is switched into its tnck mode, the trick
play’ processing unit 62 will be capable of detectlng 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

30 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.



t he 'nor O 9pR™y8 processing unit 60'. Let us now assune (ACIIBEWIEacket
[err] and the packet nunber k-4 are retr%—pved fromthe first group Gl of
five signal blocks, and are applied to the conbining unit 96 and the dunmy -
packet gﬁggr%&gi 100. This results in the packet [err] being supplied to
t he out pu < 05 by the conbining unit ‘96. Next, the packet [err] and the
packet nunber k-1 are retrieved fromthe group GL and are applied to the

conbi ning,_ unit 96 _and the dummy .packet generator .3QQ. Lt is established, by
means of ?H conpar W@F@P@@Eﬁ??'&?'o&%f@t(%Mag)s,“q hat the packet .
nunber kg is not Eu?@p&ﬁ)ﬁateht ShiticatiGf k6191200080 BHINNA. pAgket nunber k4,

recei ved previously and that two packet nunbers are mssing. As a result,

t he ddmmB)packet XFuropean pateot apiiigatiemes.;2%20k.36T PHNJ44P) packet of the
" same |lenggh as th s i ' . (al] unit
96 i nser ?&s) t hose ?ﬁ%&%%%gﬁiYs&s{ﬁnfﬁg%g@éﬁ%s P&%’% P?’ after

t he packet [err], 1984 figure 8c.. Next, the conbining unit 96 inserts the
packet [err] into_the serial, _datastream_. |t shoul not ed here, that
there i sMo speci S PHERKSPESHICAUIND Rb vt 4441 @&‘ultlg-% be explicitly a
dunmmy packet generator. It is also possible that the generator 100 is a
dummy info generator that generates dummy info of a certain length in tine,
this length of tine being equal to the length of tinme of a packet or equal
to anmultiple of the length of tine of a packet. The packet [err] is the
next packet that is retrieved by the denultiplexer 90, and 20 the packet
is supplied, after the addition of the sync byte, to the input 95 of the
conbining unit 96. The packet nunber k is supplied to the inputs 97 and 98
of t'he combining unit 96 and the dumy packet generator -100. As the packet
nunber k is the next higher packet nunber to packet nunmber k-1, no dummy
packet is generated, and the packet [err] is supplied



5 t tput 105. Next the packet Pk+2 is retriev}ecdruég conpari son
of 'tﬂ?%&g et nunber k+2 with the previous packet nunbér léog 9ri eved, it

appears that one dummy packet nust 28 inserted in the serial datastream
Next, the packet [err] is added to the datastream see figure 8c. This,
proCesmsi s conti.nued for the other packets, ' . |
replica of 10 the MPEG datastream of figure 8 When conparing figure 8a
and 8c, it will be clear that figure 8c shows MI E lﬁu at astream
having the same bitrate and packet rate as"they n of figure
8a. This datastream can now be applied to. a standard MPEG decoder which is
capabl e of decoding the one video program sel ected by .the recording
arrangenent during recording, fromthe MPEG datastream of figure 8c. 15
Figure 13a shows an MPEG serial datastream as a function of time, the

dat st r eam conpr Retordingearkarigemeny fof révovding an informadonesigmal g bracksneh 4 he
bitrate in the datastream al so being variable. It should be noted that the

t r aFRSRESk SArPSh Khe Eecording armRngemenh COBPTIEAE, do not conprise a packet nunber.
The. gﬁ%ﬁﬂ& rfoxkrecGiEvﬁﬁnl EGnioRRadtacsigtas i n figure 13a are therefore only
In thrs 0 or |1

adde escripti I dent | fi1cation purposes. Figure 14 shows 20 -
schepkannebernopding merns donehannelfencoding ther informatiay sigpalosoeasstoraptaimat 14 f or

noatRanCy R sitdpie e R e X ik Rl B Barle L E 14 G howe T ar g
I esenipiting aftCansifonwrifiag and oilinfelngigml id theurRkd. The enbodi ment 14" differs

fromthe -enbodiment of figure 9, in that, instead of the packet numnber
gentieshapnad signal,comprsing siibsequentsignal plorks.ceach sigaal bloglk Gomprising aifirgty |

- . t hew: .nut . - ' ke . t lll

cou IoER sictioh Viete cofl'a Wncl RISl AL aid a BRind QL Seckibl WHO L 10

packauprises at iumbes of channeb bytes.i chatacterized imthati thecisformatiomsighalgsiae 13a t hat

i L L lating t. v (pat will be selected

... 10ga Mt iftonndfin el T AtdoPiany v e M3 RErREL B¢ MR thtorifant o and
-t hagigrd) doftfprisitigesubseduaritarangpdre backets, thad thd tHankel eavsding hiedny sre hdlptedows t he

dat astream of  t he sel ected packet's that will be stored in_the _groups of
si gifaitons e3ch Simeinformation ynqludedjp & 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 of y signal blocks

15 comprise a third block section for storing identification information identifying the signal
block as being the first signal block of the group of y signai 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

20 - 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

25 block section which comprises a synchronisation signal and a second block section which
comprises a number of channel bytes, characterized in that the information signal is an
MPEG information signal in accordance with an MPEG format, the MPEG information
signal comprising subsequent transport packets, that the channel encoding means are adapfed
to store each time information included in x transport packets 6f‘ the MPEG information

regener at ed -



expl ai nedwoﬁmpmf er es 10 and il |t shoupcrisdsneised al so
here, that there is ilmﬂi Ehhlp between the tinme axes in the
figures 13a and 13b. |d b® not ed that although t he packet's

in the dat astream of f| ure 13a have unequal | engt al | 21 include
188 byt esSigpal;ifthe FFA’PP‘!) loc#weffmrq@a §TAWP. s&&mngf BIQFESC@ e ghannel signaly that

figure 13k, %X‘F" Eé}ﬂp I 5}.}1
enbodi ment o I gure recglﬁ{‘/@s ﬁl atﬁée/l eam |bgl{)§£% se‘r ects

t herefr orrsdduenqgamlmhes lfliermimonTMtqngakatseqme mumbeﬂoﬂﬂtbes:gml blocks; and dltatixpt
of each pac in_ the orlhq' naI er| aI EG data stream applied to the input
11 and ge taé% Wﬁ)ﬁf? hﬂ aI“8r each packet detected. In response to

each clsoch. i npul se recmev@dmgtdm igesiemofod @dcoedifg an infortfatesn Sigrial én tradl8 on a
i nstants tk, see figure 13a, of occurrence qf the packets Pk Thus at the

out put 111ecgrd meaébeéecerdmae"aw&ﬁmm@pﬂm& instants ... [err] [err]
- etc. 'vg{n?ﬂ%ﬁrteﬂwﬁﬁaltfbpﬁc Qrm atfj(ﬁtts‘? al, the lengths of the tinme 10
e

i nterval s tween two su uent time instants, where ditk equals the
time inter wann[ebendodiﬁganeans |foechanne1renabdmglthsemfohﬂanan sigaalsso asppl dbeain 8o t he
out put 11 U he, |nf uence of the c ntrol ?@8ﬁf| agglledtothe
control i spitable. frgecRrdips dniat nit combines the
packet9 [eWrinnﬁe:h%EQSr Whuh@@hé&{a%ﬁélodignﬁﬁuﬁﬁlew& as the tine instants and
corresponding tine intervals [err] Ehll out of the i nfformation stream
suppl i ed B¢ el |swnnbm@%ngasub§menbslgml ocks, ¢ash signakblork pemprisiag R dirstThe

507 a9e_ObigkSedo\AREE boRBAKSI:Se i bfiRaRbiP0Blel 1hA HSRedld $io0P 0] K01

in the sanme way as above w nce t ures and 11.
The stor agmnpn‘ises lacnumber rof chavinel bytes,acharasterized ihthatl thel mfdrmaon signa isam - be as
fS|O glng}/vs bl @&ﬁ%mfogpat{qpesr%d%g%gtr anE:gI wl?tlhoacnkMi’%(s Ifo?%a;n?)t e }\ﬂ?éGtixrllf%rrLatEosnt
15 signal comprising subsequent transport packets, that the channel encoding means are adapted
o 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
20 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
25 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, S
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
30 record carrier, 'the recording arrangement comprising |
- an input terminal for receiving the information 'signal,'
- channel encoding means for channel encoding the information signal so as to obtain a
channel signal suitable for recording in a track on said record carrier,

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



timng infornati r] 30s stored.. In the third block section
TB3. 1 of the first S|gnal bl ock SB1 of the group &, the timng

i nf ophERhintHe] signaébniPrisingSsubb&yuest: si xm bruaks hsaad s;lghﬂqhoa@e‘dm ifagirgd FB of
the third 25 signal bl ock SB3 of t r@iéﬁ@ the timng |nforrrat|on [err]

and bleek pectign yhigh-gomprises Hesz‘FhfPﬂ‘sﬁ}%‘cﬁtg fecang., bkl"‘bmﬂ%“‘lhlqhst si gnal
bl
O%ﬁsﬁea ntu%eg 589@1 byl c&.hﬁhg zéd‘fnolrhgg{hb?ﬁfo ﬁ gﬁigl gnal i s

store section not ed bl ock SB3

of tMPEj] mfpmmmntmal lmwgrdanée)wmatamdﬂPEGr fo}'mandhq MBEG infomnationd. It may .
at the thiyrd block section TB Si naI bl.ock, SB1 in

55 “See gpoirsing RupAOHR raprartPaket. ok e dpineh enepdife. Moy e SIS b ock
SB3 johktéreeallh freSinférmafien iMPudedah Ix ti'a?fs%&t Phdkets dtheie Mmegmfoaﬁxeﬁémt ion. In

. that case, the timng infornmation can stored sonewhere el se, or can be

st or #ignaban the,secand hlock iseqtions of ajgrewr-of v signaihloaks-af the-channel sigral, that onewher e
| t |
°1 e SEANRN sdolofd”6PLIRE otk Wik )oS IR ot of Vil bibesd i |1
secta:mn;ms"e‘lBﬂze start pbBtich Gfrmltriﬁ’poﬂ patket mempngmaltl;:hd :)ldck séﬂﬁbnffaBBtotnngl SB3 A
t t t he I mn I NT Oornat ,..on can. pe
A7 Pseauenst ntuthes imthri e isialine &b 5 SyShatE Rarket Spdfience umiber BPTEPBREE et o
TB3. tolthe TRRsporepatkétitavingits Siaht ﬂéﬁldfﬁﬁ@l%ﬁ‘iﬁ the sdcBid bloek Geetiofofafie SigAND! €,

the timng information [err] and [err] 5 is stored.in each of the third
bl ocoelsct i ons TB3.1, TB3.2 and TB3.3. The timing information [err] and ‘

[err I ctions FB, TB3.4, and TB3.5 of the
si gna iqfﬁﬁtogggégéggq‘g%é Q'Zchsﬁg{gegpech{%& y of the group Gl The storage of
the %imng infor rercordmgeatrdngemanrasexlh:mad i olaim i3p chhaetbnzall msﬂmrﬂage
8 pag] t|¥d 8I Icggcutowsro ls?gcnl; _ ltcs in e_ach first and second group of ﬁrst and second

signal blocks respectively comprise a third block section for storing identification information

of fil»gure 10, . nformation tk 4 a.nd dt k 4 is'stoged. In the third
bl oc VR &AWT, g Mllg i“ﬂfmmm hi rd signal block SBECHPBMAYSY, oup GL, the

indicating whether the group oompﬁses first signal blocks or second signal blocks.
6. Recording arrangement as claimed in claim 5, charactenzed in that the
second block sections of a group of y signal blocks each compnse a third block section for
20 storing sgquence number information relating to a transport packet seque_nce number
corresponding to the transport packet of which information is stgired in said signal block.
7. _ Recording arrangement for recording an information signal in tracks on a
record carrier, the recording arrangement comprising o .
- an input terminal for réceiv.ing the information signal, |
25 - 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 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 infomla'tion'si'gh"zll isan
 MPEG infdrma'tion 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 mfomauon for a



FB TB3. 4 v 9s/Hges S5 Of least_once As Sefy@lbRe t he
timng 10 "informati or, ﬂﬂ'”mn@ ,iﬂ ’m i's st erg“é gHggpp,Anggg&et hird bl ock
sections TB3.4 and TB3.% st W#L%@#dl m ng
information for th acket [err |ntheth|r -bJ:ﬁ&lt_—_se ~Faadl3

further pd@RsROrPackelsasTesPording %ﬂﬂfbmwﬁw phreceiRt Pﬁwﬁmwask%wat the’
Sections ERghndl a:wédﬁé%némswawed o dadR tmeoﬁ&e%ﬁrafﬁ florf FiolybB® i k"Eaeport

information for the packet ‘[err] can be stored in
secti ons @ackerscofpthe MPEQ information signalviaythesecond: btochseganabﬁlargxoupmf y signahe

e b1 m nytocht of Mo hahel s, dnds i Sond ePack ke ot B oo it ighf el i o

bl ock gecigrsupsofoy sighal l6cksrhatoniprisBetheakdt pérrion of atfankpdtt Packedn ?ﬁ’delzpn
0,

for the packet [err], has been stored in_the third bl ock sectlons

group Gl. thipd block section for mémz |“Pﬁ Heunginfermation, forr sgid transpprt (agket haying its startye
stored inpﬁ)ﬂﬁmt;%ﬂéﬂ P'tlﬁ?%cﬁ P§T&ifontd?etht9§ Hzﬁb@cl& n the sane way as the’
packet

timng information or t err] has Been stdred in the third bl ock
sections afd that xcandupas@lintegers suchrithag xinf andrgmlon for the packet [err]. can
be stored g n the third plock sections of the. u e.saTe :
the tining:information FeSPrdngarsangerient as ¢lp ﬁgﬂ&tfg?@& ﬁ%ﬁ

bl ock HEClsécona blbck! debtdHsfa goup GF y STadl bﬁackémmﬁ 6 al thitd HRRWSsedtion for

enbodi rent of the 'normal play' processing unit 60 of the reproducing
ar r angeneStorigg the oying mfor@aﬁ'@p (sens@pondmsrto rt@gmatt mgkqs which h@am&mm@l

original MG Hlaﬁ‘g?#&t rm&{k §é" i ¢ rra}é l[)gl? dat astream as shown in

figure 13b, using imng I n o Stored in the signal bl ocks,
in the way.descri bed aﬂtecerdx@anﬂ'dgemengmdamteﬂdnraapbnm thé prévedinBictaims,

dat astrean] | S Sh% i‘ﬁ fi ure 13c. The enbodi ment 60"of figure 12 shows a
| ar ge res& n; processi ng unit of figure 12. The denul ti pl exer

90' is15a93pn adapt ed tCReE:Sfdd:a@M@r 6&}@.@@%@&&&&&?@&@%%&%%@&1&%8'of- |
signal bl ocks, and to supply the packets to the output

denul t i pl @Rygneqyf: the glaims 4 @ 9. adapt ed to retrieving the timng information
tk and dth,fromthe thigd,f QkersClihtia 1\1'1:14191910, obtained with the recording

arrangement as claimed in anyone of the claims 2 to 8, characterized in that identification

information identifying the signal block as being the first signal block of the group of y
20 signal blocks is stored in a third block section of the first signal block of a group of y SIgnal
blocks. _ '
12. Record carrier as claimed in claim 10, obtained with‘ the recording
arrangement as claimed in anyone of the claims 1 and 3 to 8, characterized in that, sequence
number information relating to the sequence number of the_signal blocks is stored in the third
25 block sections of the signal blocks.
13. ' Record carrier as clalmed in claxm 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 blocks so .as to
enable a normal play mode using the video information stored in said first grqﬁp of y ﬁrst_
30 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 $o as to enable a trick play
mode using the video information stored a said second group of z second signal bloélis; that _
indication information indicating whether a group comprises first signal blocks or second
signal blocks is stored in the third block sections of at lc%ast one signal block of the first and
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WO 95/ 27978 23 signal hlacks —and-for supplying the said tining informati on
to t VOB  92. A sync byte-is added to each packet PEHIBR@0EYnc adder 94.

The packets t hus| m lﬁpl iggl to the input 95 of the conbining :
unit 96'. The ou“'mmunmlw _ Ha mul tiplexer 90 is coupled to inputs 97 and

98 ofsedd@ ggp.i-ni Ag Bnit de *and a dummy info generator 100" respectively
for 5 supplyihg the timng information to the conbining unit 96" and the
“generldt or 100' . LdRecord easvier ass claimadhiatclaime8,pehtained whrtge seearding: arrange-

corre ndi.ne. 1 i-nf or ' e,r Feved fromthe fir up GL of
i ve TRD A8 c i BL AfonE of PGB e 7 ¥ Ssaltiet O o e 8 P aCrmy
pack elockeseetion of theGecondTBlock seetions of atrledshthosersignil Hlesks)in lacgrogp ofippl i ed to
“the output 105 'b?/ t he, conbining upit 96', in response to the timng 10 o
i nt orStERAl Blecksrihat comprises dhe start Q&Qe?f%WWHaP}F%@.@RE}Eﬁ mMAOR] © and t he
packebiaiié ' b ' o resBbnding td Biel tRS: 85&5 ﬁﬁ&g‘l ding to
[err??laﬁlhééh Qmﬁggc eré?sgb??‘cgﬁgﬁ‘%% tlma%%ﬂ?ér]%ﬁa@g@% rrefspon Ing to

t he ptackast pprtion]stored in therseeonsidblpelo sactipe of) theusignal black. are applied to the

by reneof s comBate bRt A PR D Eibed R b1 27§
| NSt apfanf@nént as Tldimed Lib avyonslof tiee Clainiy | o6 cltgatterized iR thdt ehsthidloglecket
follow ng the packet [err] .has been thrown away during recording., As a

_rBf&mspc,ﬂM the veaend lerkgertionsaf at Jesgt thgse ggnal B 8 &rougY ofy, sgpal
e IS Rt SonpFisqstnt sy botfgPBhs WnARA ks (it By Ryl

Next ,saidHteansporbipacket having it§ s@irt portien swredhin the sécond [blook] sebtinn ofjthe isignakngt h(
[err]bli nto 20 the serial datastream The .packet [err] is the next packet

t hat |%°kretri eved by the denultiplexer 90, and the packet is supplied,

af teri6{ he addi ti orReprodutingsarrahgbinem, fot eproducingpart inférntatioh RignaloMbe Mdsng uni t
96' . ‘The timng infgormati.on corresponding to the packet [err] is supplied

t b t theen Frsgrdedgn 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 whic_h
20 comprises a number of channel bytes, o
- channel decodmg ‘means for channel decoding the channel signal so as to obtain the
information signal, o - ' "
- an output terminal for applying-' the ‘infbmiati_dn signal, |
- characterized in that the information signal recorded in the tracks is an MPEG information
25 signal in accordance with an MPEG format, the MPEG information signal comprising subse-
. quent transport packets, information comprised in x transport packéts of the MPEG |
information signal being stored in the second block sections of a érbup 'of:y signal blocks of
the channel signal, that x and y ére_ integers such ihat x=1andy>1, |
that the second block section of at lg’a&t the first signal block of the groups of y signal blo_cks
30 comprise a third block section for storing identification information identifying the signal
block as being the first signal biock of a group of y signal blocks,
the reproducing arrangement further comprising o |
- first retriiev_ing means for retrieving the information compﬁsé&_in' the x transport packets of
the MPEG information signal from the group of y signal blocks, |



and 98 of YR8 ni nﬁwnl Iumllﬁuﬂ"ﬂ dummy info gener at pcTABioo1sds t Kk

equals [err], 25 no d ne to be is generated, . and the
packet [err] is supplled to the"ou puf 10 Next the packet [err] is:

retrieved. h& reteieling’ , t
gap is pregﬁt 8EtnF'lat ngeddét?'g fg(r e;(ﬁ{\fulegdﬂvx\ﬁl Itﬁ'h 1%%10]1 mi’on.__ %‘?%a?&g%ﬁgﬂé&‘f’g@

t he gener sactipnsiohthe fivstksignal ibocks dik tte grenpbflyavgnagbbckgangth [err] is added
to the daplstream 30 see flgure 13c. This lprocess 1S c&ntl nued for the
other pack&ts, so as t&°BdY Hgtaﬁ'@"g"é'@eéﬁé?ra epfodycing An; ipformation, sighalithat has
dat ast r eabeenfretdrged én #RCforMsTa GHRRRG sighdll frl §4018 oh3PredBd difer, drx] wg%d

cl ear %hat figure 13c shows an MPEG serial dat-astream having't ane

(vari apl e¥THIEEMENELCURRASIBE ket rate as the MPEG datastream of figure 13a.

Thi s dat asféaﬁﬁ?dlﬁng 't?ﬁi"’raamﬁriﬂe cﬁﬂmkpmgna?ltf?d}ﬁigigacwplzg decoder which is

capabl e of de one-vi deo pro Sel ected by the recordlng
ar r angenethe Q!iamneh gignalccomprising Subsethtesxg&'ﬁ@ld:ks aeaich efgﬂaloﬁloék ooih afﬁw ng
the vari nd packet rate. i: nf or |on Wi

descri begﬁpﬁé “@Ea}? ﬁgulgppga 3 W“F*HB“‘F?%’ @E?:?ié“i’ A SeERn §P°BP“ s\ihgqhm

bl ocks al mﬁp,%staqgﬁ;mbf\ehme;p@epacket nunber |nformat|on and or 5 the
timng_information described ab One exanpl e. of - such other information

i s t hé0i nt ehannel W@SMW?fWgC*‘anmlgimdlm d@kt:hannei signaluso & toybtdin the gnal
bl ocks t onR$intaltE si gnal block in the ‘group of signal .bl ocks. Such

I nformation can e stdored in the third bl ock sections TB3. 1 of the signal
bl ocks SBilan qulphtategnmabﬁ)r@bplyﬁig thednfadmation sigealf i gures 10 and 11. 10.

Anot her exa e. of .s oth informatjon i s the inclusion of a signal
bl ock nun%‘@%h?z?ﬂé" tr“EF "Q@él&“ﬁt’?"ﬁ‘m@ i the Eacks ian MBEG slefemm n

the sit uadigml i®bheddrdince with axSWEtt frnte Kihe WEG' .Hﬂ)rﬁﬁﬂoxpﬁgﬁﬁrcbhﬁﬁsﬁgtsubse-
W thin_a group, so that in the exarrpleo figure '
15~ quent transport packets, information comprised in x transport packets of the 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 o_f the signal blocks cemprise a third block section for storing
sequence number information relating to the sequence number of the signel blocks,

20 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. :

25 18. Reproducing arrangement for reproducing an information signal that has

~ been recorded in the form of a channel signal in tracks on a record carrier, the reproducing
arrangement comprising | | ' | |
- reading means for reading the channel signal from a track, |
the channel signal comprising subsequent signal blocks, each signal block cemprising a first

30 Dblock 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,



11, tyl&e%ggﬁggers l1to5 atre stored in the third bI. ock sections TBS lto
TB3. ti ve bl ocks SB1 to SB5 i PCIABY/WI&up. Si gnal
bl ock numbering ummmuﬂ"mﬁ“ for 15 . a larger nunber of signal T
bI ocks, bel ong| ng*t o nor e "t h&n bne roup of 'signal bl ocks. One could
rack hav e_si.gnal bl ock
rr%h&g% ered |n {Q“é‘ E{l? ?‘%’Ph %@5%:??%2‘ ‘é??‘ﬁﬁ‘ggaﬁn@ﬁgl %'g h w, all
: the siginghinl adobrdaice with antMREG foamat) ehé MPBG trifefindrontsignal comprising sibgeal bl ock
nunber. Si nal bI ock rrbetl ng the rﬂnal bl ocks ask‘% C bf‘ﬁ above has a '
nunigaent ggma R’Hﬁ‘?t’ & t@nspart pankets gb e possibility
- to fi.huhl.l@mﬁsl |bef?|?%§d i) 1R seLoiiEBloEk SEcBbRE b A TR grbp bf grﬂr&'stfllat or der,

is done wthin a group of signal bDlocks dentified

as .long as theé shuf
ublncgeof thegehanne] | signal mmsm enableya uemadmlaygmodteusngmn videoinformationr s upon

L?E RAUE (Gl sl SO | 0 B RERlrE s Bkl i R el G

Anotﬂmrx dndoy dfecintepais Such tiue xCall mh@§¢>0lt i's repeating a signal block, for
the reason that the recording and subsequent reproductlon of the

i nf 3riRgk imnde \ﬂmw beingsoney ghatsetﬂnscatomaﬁz second thlepkeseconsiafct i on
agal t ! sane -
S|ggn bl%ﬁﬁfﬁlt?é ers sogghgtb]t ;e/(ﬁat‘r?‘gcl ent | 8??%@%%&2&4 QSY

lQJr miasie, usingathe ideodnformatién tstbtedsmgsaal sebbmtgronp roif secondi signakihlooks, thect ed

e st _beca of iAr m.SsLon _errors
oc ok Fesiine, bR seiibs 31 AE (et YaCond o SR Buckie s BF BR3P0 FPooiicn ©
M s grolp eachicomprisdh akikd blotkaection for Sviug indicaionShibimation indicatingber s, it §an
be decided that the signal .block having the s@?nal bl ock numnber that has '

beeVhethet the W“PGQP‘P“%@FF@E@H‘ blockscor wrondysigral biRcksor recti on or
con to correct or conceal the m ssing
‘ri]ﬁ‘fl Ockﬁx@'hrpﬁgérﬂéﬁt ﬁﬂh&“&ongflan . . .

si gna Next, an. ex ion will -be given of the functioning
5 st retrievingpinesns for retnevmg in said normal play mode the video information of the

)

x transport packets of the MPEG mlormanon sngnal from the ﬁrst group of y first signal
blocks, and for retnevmg in satd trick play mode the tnck mode v1deo signal from the
second group of z second signal blocks, in response to a first or a second control signal
respectively supplied by _ _ _ '

20 - second retrieving means for retnevmg the mdtcatton mformatton mdtcaung whether the
group comprise first signal blocks or second stgnal 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 further adapted to generate said first and second control signal in response

25 19, - ~ Reproducing arranéenient_ 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 _ | s |

- reading means for reading the channel stgnal from a track
the channel signal comprising subsequent s:gnal blocks each sngna.l block comprising a first
30 block section which comprises a synchromsanon signal and a se_cond block se_cn_on.wluch
comprises a number of channel bytes, S
- channel decoding means for channel decodmg the channel s1gna1 50 as to obtain the
information signal, :
- an output terminal for applying the information signal,



pr ocessi ngWMoHS(239786 an?llmm"l m "ljﬂml,dl ng arrar : odisgnd t he
reproduci ng arrangenment OTg 5 1 g8ipeg | vell yridrorEERHABIBEFNOIt a trick
mode (or feature nobde) reproduction with fhe riepr odusdHiEEd r anggnent, the -
record cardy b So t _ nos nal
transport ésﬂag%# |3?JF%§?%O@E%\;\E§“%§&P %c%‘r:?f%g‘grrr rtrafg: 3 M 'H%&Hﬁ?amﬂf

sl ant t r acsignal én ecadedinoe) with. anF-MPEG: forfhaal the MPEGAnformatidh sigl) ebAgrisg tsise-

ref erence nu al 120, via whi.ch.path the reading.head 52 scans the record
carrier i'nq‘@gi3 é‘?sppém%._m Wé?‘g'? FOMPRISed i ¥ GANsRoN PAckets oftheMBEGs | s

ded i - ' . < et -azi - -
recorded bifornali6R SignilvBeinle 6fed N \the) SecBa® Bldek sgéﬁ;]ohe 'of 8'erddp gﬁugg@ggbltsggc 2

that- even nunbered tracks have the one azinmuth a .
have the Jheehanagl signal, thepsangdwasre integers sughethat s arindndgy »He that ther secomd bloek

I th - , ' f ot t ' t h
ot Se. "o e sbemee ol 6 1A 00 R Al el
only the qutioniobe tradsportpicket ¢omprisder third bigukidection fo? BtotitigCselGence fnuiibeeo

i nformatiqn_duri.nc F@ trick &Iﬁna% node, e%ﬁeci ally in the case of video

i nf or mat | dﬂf%ﬂaﬁafg Ao o agket Seqieace RYRbST corresponding, toche tramspol add
speci al  t rgagietMading! ity Arfpbi ' | ' .| . uch that
t hose | ocaétai or%s aar g lscannedh%)i) #ﬂgéﬁﬁg{ﬁ?ﬁﬁ%ﬁg@?gﬁfg@? %&'ga?]?%%crit speeds
for tht r ¢herepreducingarrangement furtbes somprising) a trick play node. This trick

pl-ay i nfornati Qn i ' video. i nformation recorded.in addition to the
nor mal pl a;ﬁ& %el%é‘lﬁ?g én){r%rgrha{lfocgr{et?ﬁé}ngﬁ&%_l 8@&%&8?@@% I the& ranspart packets,of
way descr ithe MPIEG inforration sigms €tpne iecgroapof §fsignabbRcky)al bl ocks in a 20
track conprise this trick I‘%}/- i 'nformation, which should be scanned and
read by tHeeRAMresBeving m‘?é’Est ERTIEY A5 thesrauence mwer infaematiancrglatiog do theat
the MPEG dainsporfpadkat eﬁé&endﬁ‘ltﬁ??rdiiﬁtﬁhi!r@ﬁdaﬁ Mﬁﬁ&?ﬁ?ﬁd’l Bidtk' in the group of
concerned, conprises data reduced video information. To Teallze such®data
reducelP viydHgnal blegkaat i on the information corresponding to one picture is
intra encogded 25 so as g0 obtain so called |-frames. A higher data o
reduct i oncﬁ?én be obt ai n‘%“c?’@‘@“’%?’ﬁ%ﬁ'_“ﬂﬂh g&ﬁeﬂrﬂ‘?‘@ﬂ& %’hﬂ‘r}%&%ﬂp (Fiprahthat has

| east two beew segrded!inthe forie6f a CRaMe! §ipaaliif tabks o & 368rd @irrfel eth irkprbducing
picture and a P-frame for the second picture. For recreating the two

pi ct ures AFFAPBEMCH CYMPI'@WEodi ng, i nverse to the intraframe encoding, nust

be carried eiting theafifdr rtbAdHiE the channel signal from a track;

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

block section which compﬁses a synchronisation signal and a second block section which
comprises a number of channel bytes, o | |
- channel decoding means for channel deéoding the channel signal so as to obtain the
information signal, | '
25 - an output terminal for applying the information signal. _ _
characterized in that the information signaT recorded in ine tracks is an MPEG information
signal in accordance with an MPEG format, the: MPEG information signal comprising subse-
quent transport packets, information comprised in x transport packets of the MPEG
information signal being stored in the second block sections of a group of y signal blocks of
30 the channel signal, that x.and y are integers such that x=>1 and y> 1, that the second block
~ sections of at least those signal blocks in a group 6f y signal blocks that comprises the start
portion of a transport packet comprise a third block section for storing timing information for
said transpoft packet having its start portion stored in the second block section of the signal
block, o '

—_— -
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This Sheet Has Been Re

Tl



i nf or, 55,%78 the first plcture and an interfrane
deco P nver aﬂ l“ﬂﬁﬂ“ grframe encodi ng, nust PORIBOFPMS2G out usi ng
.boththel fra t hgeP- fane—tnfornation, so as to

regenerate the second picture. In a tri anm@,,Eé)an
can the regroduding aegfpefieni ﬁlrfhelr/bdnﬁpnﬁhgnal, as REPIAE

| -frage information but al so the corresponor-rg=E-tral brmation so as to

r eal Bt EHTICYiRg Means,for ferisHIngfhe 1@0ﬁmtloacf§§msed inrfhefowanseortpacketsief t o
- VWO I on, onlythelnformatlon
st or%gélM ?@ﬁ“ﬁéé&% ﬂaﬂaﬁ dﬁ tbecg"he se %@ ‘dat astreami s extracted and

used- seconid retrsving meangifor aetrievingahe hmxmlrdomﬁaﬁbmfmmasthmbbhkklsecmlofn in a
ack t he | atlo indi cated by the hatched area 122 in the
s’&'?j%?‘?&f gtﬁ?ér‘?f’@° ﬂﬂ&lo‘g‘F signal bl ocks 5 are inserted that
corrpzu se the "triRep rahlﬁln%(hﬁi Rithi & \clainied\in @ndoneSoOMmE claifis 1646/'205€ Of
" signal blocks in the tra 124. The hatched area 122 in figure 16 is formed
by tqharastesized énbthat yixynal bl ocks [err] to [err] inclusi.ve in the sequence
given in figure 17. The third block sections TB in the si gnal bl ocks -
conprised in the trick play area 122 of the track now conprise an
i ndi cation that the signal blocks conprise trick node information. This 10
indication information is denoted by 'T' in the third bl ock sections TB3 of
the signal blocks [err] to [err] inclusive. The signal blocks stored in the
track prior to the trick play area 122, as well as the signal blocks stored
in the track after the trick play area 122 conprise infornation indi'cati g
that the information stored in the signal blocks is nornal pl ay
information. This indication information is denoted by "N in the th|rd
bl ock sections TB3 in 15 the signal blocks [err]. The "trick play'
processing unit- 16 of figure 6 is thus capable of deriving the

e i nformation
only the
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trick pl aﬁoigg)‘zggﬂati on fromthe MPEG dat astream .appl i ed t @criBesicomést 17,
storing the trick-play information in those signal bl ocks that are

specifically meant for storing the trick play infornmation in a specific

| ocation in a track and for inserting12hEQindicatfon i nformation 20
indicating that the signal block is a'éighal block in which trick node
information is stored in the third ‘bl ock sections of those signal bl ocks.
The 'normal play' processing unif 14 will further be capablg,of storing the
i ndi cation infoXmati dRlindi catinP% hat the sig bl ocks gohfrated by the.
unit 14 conpris norngl play infoymation, in tHg third bl ock sections of

t hose signal blocks. A5 Wen _the réproducing arrangenent is
switched into itpail i t h@uh i g lay' @Rasessi " p |1 be
capabl e of det ectgtg ]tﬁrﬁozhe)éz gn&‘?b@)l oc:psj]that ﬂg t he QE# rllN%Ee)ﬁ Pﬂ'cati on
stored in their ™0 DBrock sectrons and to retrieve the information from
t hose signal blocks for further processing so as to realize a review ng
option during the trick node. It Shoqu(Be Eoted that, although the .

i nvention has been described in the 3 Pedoi ng using enbodi nents of
recordi ng arrangenents of the helical scan type, this should not be
interpreted restrig¢tively. The invention is equally well applicqgg@\to

recordi ng arrangé-= ments of the linear recording type, or to recording

arrangenentsﬁégf regorafng rnmrornati on on disk l1ke record cafrierg. WO
95127978 27 Refgfenges [1) : Eun%ﬁg qppatent application{ no. 492,704
(PHN 13.546) (4] Eur opean pa Pl aﬂ i cati on no. 93.202| 950 (PHN
14.241) 5 (3) Elepean—patent—appttcattomrmo—93201t 163 ( PHN
14. 449) (4) rangd Al liance HDTV System Specification, praft
docunent, Februafy 22,
.lslp ' ’ | hori-
-y . ' zontal
*Inl ¢ Video data | par=
¢l © ties
d
4] e
T
€
136 a
137 - o
138 auxiliary dota
139
. vertical parties -
148
j=149 _
AR _m vt
) 90 Bytes

 FIG.2



1994. (5) woosnmerd/S Patent specification no. 5,142,421 (PHY 13,838} 28

Cains 1. Recordi ng arrangenent for recording an I nfornation
si.gnal in tracks on a record carrier, the recording arrangenment conpri sing
- an input termnal for receiving the ZUfﬁcgation signal, - channel

encodi ng nmeans for channel encoding thé&/ rmati on signal so as to obtain

a 5 channel signal suitable for recording in a track on said record
carrier, - witing neans for Erh |ﬁ§TFﬁe ppanne S|ﬂ@§| Infthe track,] the
channel signal conprisingjsub &nient si gnak bl otks ch sl gnal bloc
conprising a first block section fch conprises synchroni sati on signa
and a second bl ock section whi cl¥’conpri ses a nunbenNof channel bytes,
characterized in that the infgrmation signal is an 1 MPEG i nf or mati on
signal in accordance with MPEG format, the MPEG inforgation signal

conpri sing subsequent tsansport packets, that the channel Nncodi ng neans
are adapted to store€ach tine information ineluded in x tragsport packets
of the MPEG i nfor } -S4 } ' f group of vy
si gnal bl ocks of the Rthanrel signal, thatBONe second bl ock sec{ion of at

| east the first sTgpgt prock—of~—tThe or qf Srgnar br OCKS 1 conprise a
third bl ock secti olﬁ Messtl ring i den'?i ﬁa’:hﬁﬁ)% i mgormati on i demt i fyirrﬁg t he
signal bl ock as berng the’lgl rst signal block of the group of y'signal

bl ocks, and that ¥ and y age integers such that [err] and [err]. 2.
Recording arrangement for reeQrding an information signal in tracks on a
record carrie&, the recordi ng axrangenent conprising 20 - an input term na
for receivin :

t he i nformation sighal. :

SYNG
Doytes | o FIG.3

B3 TH
NN
1832
2 ||
833 7B TH
s83 | _ BN
TB34
st ||
B35
85 | |
| e 75 bytes »!

e FIG.4



- channelwessigrsrg neans for channel encodi ng the informeptpiBespoaesl sSo.as
to obtain a channel signal suitable for recording in a track on said record
carrier, - witing means for witing the channel signal in the track, the-
channel signal conprising subsequent mz@hgl bl ocks, each signal bl ock
conprising a first 25 block section ich conprises a synchronisation
signal and a second bl ock section which conprises a nunber of channel
bytes, characterized in that the information signal is an MPEG i nformati on
signal in accordance with an MPEG format, the MPEG informati on signal
conprising subsequent transport packets, that the channel encoding neans
are adapted to store each tine information included in x transport packets
of the MPEG infornation WO 95/ 27978 si gnal in t he second bl ock sections
of a group of y si ﬁl bl ocks , the channel gnal thaﬁPghe second bl ock
sections of tNe si | bl ocks nprlse a thJP block sect'fdn for storing
sequence nunb information relfating to a sedgence nunber \of the signal
bl ocks, and that_x gnd y are inlegers such th [err] and Yerr]l 5 3.
Recor di ng arrarlglerrqqq fq;er ecor di ng|q@3|i nf ormation si mcﬂlNDEx tc@:ks on a
or

record carrierf_the reg i ng_arrangendgnt conprisingl-- an 1 nput ferm nal
for receiving the information signal, ~ channel encodNag neans for channel
encoding the information signal so &S to obtain a chann signal suitable
for recording in a track on said #ecord carrier, 10 - - w\Ning neans for

witing the channel signal in tke track, the channel signal\conprising
subsequent signal bl ocks, ea signal block conprising a firsx bl ock
section which conprises a nchroni sation signal and a second bhock section
whi ch conprises a nunber of thannel bytes, characterized|in that|the -
information signal is an MPEG i nfornati on MPEB®ATA n accdijdance wth an MPEG
format, the MPEG infornatioh L)
i=1,2 | =138

FIG.S
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76 I]g 8L1| 80 83| 82
AN \ \
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15 signaud:%g.}ssi ng subsequent transport packefs, t hat tferiesniied
encodi ng neans are adapted to store each tine information included in x

transport packets of the MPEG i nformation signal in the second bl ock -
sections of a first group of y first sg%gl bl ocks of said signal blocks of
t he channel signal so as to enable a ndy pl ay node using video
information stored in said first group of y first signal blocks during a
normal play reproduction node, the 20 _channel encodi ng neans further being
adapted to retrieve a trick node vi i g fr the MPEG i nformati on
signal and being adapted to store shi ‘ yi deo signal in second

bl ock sections of a second group off z-s® : bl ocks of -said signa

bl ocks of the channel signal s 'Ek pl ay node using the
video information stored in said se ks, that the second

bl ock sections of at |east one signal blocl in each first 25 and second
group of first and second signal bl ock; y
section for storing identification inf)uqéﬁkgn i ndi cati ng whether the group
conprises first signal blocks or s-econ]l%‘,lgrgl,_ | ocks, and that x, y and z
are integers such that [err]. 4. <r_\_‘* Récordi ng arrangenent for
recording an information signal inrafks Wnh a 30 record carrier, the
recordi ng arrangenent conprising - an Inputdterm nal for receiving the
i'nformation signal, - channel encoding neans for channel encoding the
information signal so as to obtain a chanpiel" Jsi gnal suitable for recording
in a track on said record car gt f means for witing the channel

signal in the track, 30 th el - conpri si ng subsequent signal
bl ocks, each signal block con a fi bl ock section which conprises
a synchroni sation signal afg grQrjd bl ock] section which conprises a
nunber of channel bytes, char ed in the information signal is an
| ' 2
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MPEG i nf owgpdsiagsygsi gnal in accordance wi th an MPEG f or mat ,pcriiBed/foise
information 5 - signal conprising subsequent transport packets, that the
channel encodi ng nmeans are adapted to store each tinme information included
in x transport packets of the MPEG i n?n Mi on signal in the second bl ock
sections of a group of y signal block he channel signal, that the
-second bl ock sections of at |east those signal blocks in a group of y
signal blocks that conprises the start portion of a transport packet
conprise a third block section for storing 10 sequence nunber information
relating to a transport packet sequence nunber corresponding to the
transport packet having its start portion stored in the second bl ock
section of the sign block, and that x and y are integers such that x 1 and
y > 1. 5. Recor di 18 -argangenent as claimed in claim3,
characterized in that the 15 seconf bl ock sections of all signal blocks in
each first and second group Ofpmfee s = g e & =gRal bl ocks respectively
I

comprise a third block sectiorn for g#o®ing identifigation information

i.ndi cating mhether t he group ifdes Lirst-signal bl ocks or second signal
bl ocks. 6. 5 as cldimed in claimb,
characterized in that the secdnd bl dck sectiors of _d group of y signal

bl ocks each conprise3 Hl ock gection for ©dqtori ng sequence nunber

i i o.a transport packet |sequence nunber corresponding to
pf SMghgh ji nf ormati on ifs stearled ji n sai d signal bl ock

7. Recor»iﬁg%hr r gngement for ing|an i nformation signa
in tracks on a reegrd ﬂ(f t he reco&dl | ngqnent conprising - an
i nput termnal forPregesreng he i nfor nft i dn-@i@nfal ,; 25 - channel encoding
nmeans for channel encpdPn h% |nfornat|on srg I sj as to obtain a channel
signal suitable for & inatrack o record carrier, - witing

nmeans for witing t&e chnnel kl—gn.al—l-n-th.e-t&aak-,--tlhe channel si gnal
conpri sing subsequent sidnal _hlacks, each signal block conprising a first
bl ock section which conprises a synghroni sation signal and a second bl ock
section which 30 conprises a nunbel_of channel bytes, characterized in

that the information signal is an
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MPEG i nf orwetosap78i gnal. in accordance with an MPEG fornmat, plehgpddiize

i nformati on signal conprising subsequent transport packets, the recording
arrangenent conprising detection nmeans for detecting the nonent of receipt
of the transport packets and for gener gi g timng information for each
transport packet received, the timng i tion for a 31 transport
packet corresponding . to said nonent of receipt of said transport packet,
that the channel encoding neans are adapted to each tine store infornation
included in x transport packets of the MPEG i nformation signal in the
second bl ock sections of a group of y signal blocks of the channel signal,
that the second bl ock sections of at | east those signal blocks in a 5 group
of y signal blocks that conprises the start portion of a transport packet

conprise a third block section f storing thgatimng, information for said
transport packet having itg s1aé£gpqrtion .thSb in the szggwd bl ock

section of the signal block, an®™hat X[z “re popitfv nt egers. 8.
Recordi ng arrangenment as crere, an claj m ract p++t :egp that the 10
second bl ock sections of ajggpulslf y sj & cks pagp prise a third
bl ock section for storing }]|tladng i nfgfpalisan cor{gsbohdLng to the
transport packet which has ?ﬂiornation stofed in the|®etond bl ock section
of said signal block. 9. : ecofr di ng arrapgefrent as clained in
anyone of the preceding cl ping, charactleriked in tha} > x. 15 10.
Record carrier obtained wi{f@{he record aTs) arrangenenggas claimed in anyone
of the claims | to 9. 11. |a* ecbrd carrier| clainmed in claim
10, obtained with the reCO'dng arrange as claing®|n anyone of the
clainms 2 to 8, characterizfgd—{n that id fication fmfprrati on identifying
t he signal block as being jlke|first sigpret bl ock of [ke]group of y.
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20 signalwglogs¥egi s stored in a third block sect i on of thg&;ﬁ,g}oofdggnal
bl ock of a group of y signal blocks. 12. Record carrier

claimed in claim110, obtained with the recordi ng arrangenment as clained in-
anyone of the clains | and 3 to 8, Z?ﬁL rized in that, sequence nunber
information relating to the sequence n of the signal blocks is stored
in the third 25 block sections of the signal blocks 13. Record
carrier as clainmed in cl 10, obtai nedkwith the recording arrangenent as
clainmed in anyone of the 'c A 1—2 and & to 8 ggracterlzed in that the
channel signal recorded 188, Ak conprlées a fir group of y first

signal blocks so as to enable g normal pljay nodetu$B8g t he vi deo
information stored in sﬁlﬂ~ﬁkr ' signal blocks during a
normal play reproduction node, §E§ group of z second
signal blocks in which a trick| node video ignal-T‘ tored so as to enable

a trick play node using the vigdeo I nformati -sthéﬁSa sai d second group of
z second signal bl ocks, th@t i Yo T T i ndi cating whet her a
group conprises first signal Dhacks or secand signal blocks is stored in

the third bl ock secti ongB3f{t—=i Péast one signal Rkl ock of the first and
PCTI 1 B95/ 00169 second group. 1 Recqrd carrier as clained in
claim8, obtained with Gﬁe~4§p T T ar T e cl aimed in anyone of
the clains 1 to 4, 7 and 8, ch terizedlinthat, the third block section
of the second bl ock sections of at |east those silgnal blocks in a group of
y 5 signal blocks that conpripes the start portijon of a transport packet

conprise information rel gggng o= tTANSPOTT packet sequence nunber _
corresponding to the transport } ; start portion stored in
t he second bl ock secti orTB3f ignal block. 15, Record

carrier as clainmed in cl.aim 10} obtained with thg recording

R

~—a —k+8 :
FIG. 10
T83. - 1_sp1
k-4=0 )
61— F , 1 a3
B3 4—L T \\ ’gg;
T
<
GZ\..\" e
'..__—-——}"'_‘
- 1-5B1
k+4=C 182
63— ¥ , 7583
B4
——T % FIG. 11




aFrangerrerwogglz-rgb@i med in anyone of the clains 1to 6, chapepisvsiosRd | N
that the third block 10 section of the second block sections of at |east

t hose signal blocks in a group of y signal blocks that conprises the start:
portion of a transport packet conpri sﬁ/ang information for said
‘transport packet having its start por tored in the second bl ock

section of the signal bl ock. Reproduci ng arrangenent for
reproduci ng an i nforgation S|gnqé t hB0' has 15 begp recorded in the form of
a channel signal in %mord carri Re reproduci ng ar r angenent

conprising - reading
channel si gnal si gnal bl ock
conprising a firgs ‘ : rofi sation signal
and a second bl gk s e corpt+eef -e—rpeel of 6&hannel byt es,
: signal so as to

appl ying the

i nformation signal, 4020n signal recorded .
in the tracks is an MPEG i nformati on 25 ) acPrdance with an MPEG
format, the MPEG i nformation signal conprising}s gadfd transport

packets, information conprised in x transpo VP .

i nformation signal being stored in the seco fj?Zgroup of
y signal blocks of the channel signal, that er ch that
[err] and [err], that the second block section of at Ieast the first signal
bl ock of the groups of y signal blocks 30 conprise a third block section
for storing identification information identifying the signal block as
being the first signal bloggﬁgaxfwgroup of y signal blocks, the reproducing
arrangenment further conpri irst retrieving neans for retrieving the
information conprised in th ansport pqqkets of the MPEG i nformation

g[1@b from a track, the

signal fromthe group of y signal blpcks
ilpgfe o
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33 - secongr Leving means for retrieving said indicatiogg S¥ogRdel ON
fromthe t PPg&évgck sections of the first signal bl ocks inc?ﬁ% group of vy

signal bl ocks. 17. Repr oduci ng arrangenent for reproducing an
information signal that has been recogg hn the formof a channel signa
in tracks on a record carrier, the re zguging 5 arrangenent conprising -
readi ng. means for reading the channel signal froma track, the channel
signal conprising subsequent signal blocks, each signal block conprising a
first block section which conprises a synchronisation signal and a second
bl ock section which conprises a nunber of channel bytes, 10 - channel
decodi ng neans for channel decoding the channel signal so as to obtain the
information signal, - an output termnal for applying the information
signal, characterized in that tﬂ5irﬁornati04:£ignallrecoﬂﬂbdirlthe tracks
is an MPEG i nformation signal M Jaccorgange Mdh an VPEGMNGI nat, the MPEG
information signal conprigind sefse- 1 uesm™trangpont watkets, _
information conprised in tansport packe¢ts, of the FG [ npformati on si gnal
being stored in the second bllo ecti (ﬁséggrou éﬁ jéngnal bl ocks of"
the channel signal, that ¥ F{dppare i JeriSesuch thatl [iiL] and [err]
that the second bl ock sect|agdtls of the al bl ocks dﬁ?prise a third bl ock
section for storing sequence [nunbekgi nfforgation rel atingg to the sequence
nunber of the signal blockKs, 200 Ti® r duci ng arfandenent further
conprising - first retriedigﬁ mean$ fo trieving R |i nformation
conprised in the x transpgri|packets of ¥he MPEG i nfla&ati on signal from
the group of y signal bloqfé, - second |6X¥ri eving mddAq for retrieving the
sequence numbers i nfor nat ileadtr-em e ghifld bl ock sdetons of the si gnal

bl ocks in said track. =
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25 18. w0 95/27978 Reproduci ng arrangenent for reproduci recTames/eer mati on
signal that has been recorded in the formof a channel signal in tracks on
a record carrier, the reproducing arrangepent conprising - readi ng neans
for reading the channel signal froma é%gma t he channel signal conprising’
subsequent signal bl ocks, each signal ck conprising a first 30 block
section which conprises a synchronisation signal and a second bl ock section

whi ch conprises a nunber of channel bytes, - channel decoding neans for
channel decoding the channel signal so as to obtain the information signal,
- an output termnal for applying the information signal, 34

characterized in that- the information signal recorded in the tracks is an
MPEG i nformation signal in accordance with an MPEG format, the MPEG

i nformation signal conprising subse- quent transport packets, information
conprised in X é nsport ts of the MPEG i nformation sLa al being
stored in the s nd bl otk S¥ctions of a first group of y first signal 5
bl ocks of the channel signallso as to enable a nornal play nrpde using the

vi deo i nf or matf—afr—stored . Wu O v T e p
during a norngl ffﬁidzgﬁitﬂhh e Ry AN

D l are integers sugh that -
any V0 gty

=~ .\!nn?%. .

[err] and [err]], a tri ‘-“T?-'ﬁ’?°n=u.h:d.~13 aed_in a second group
of z second bljock secti::?‘$:=§;§=E§E§;zi?‘;==:£::E§EE§§=;‘ i gnal blgcks of
t he channel sijgnal so as to enabhel8 ~::sszrﬂﬁsggsisFE:EFEE::Q; .ijeo
information stlored in said second groYp Joxfale Mar b oERE: Lga

S, t he
second bl ock sectrons ol a €ast one 11rst and second srgnal brock 1 n the.
first and second group each.conprise a third block section for sts&ing

i ndi cation information indicating whetF«irGt hfgr oup conprise firstési.gnal

bl ocks or second signal bl ocks,
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t He reproduci.ng arrangenent further conpri

| I(r);nsgf);!te\neggmmnmlwmrI)MHmln?grg?? nh5| t group of vy

first signal :bl 8cks, ‘and' fSr fetrievi ng in sai trlck play node the trick
node vi f k
responstga?{g a ?J%%&S%@pbﬁéﬁné‘?&gﬂconé g’ﬂ%’éﬁ% respec | JB% ‘pﬁmfag’gby 20
- secorhanmel reneodingymeasanare fadaptee to iesch time tstore |mfdrmaionamcl|udédammmmport

i ndi catin -whth_ . grou se first signal hlocks or sec nd si.gnal
bl ocks B HPES intition Hanah i e RencChI8PE secfon o a Bl oy SRl

the fi rb‘iaclérai :ﬁ@@%ﬂelgﬁwsmaemese&emaewck Eé!fﬁoﬁ?ﬁf’ﬂﬂle&ﬁttﬁés%\éig?ﬁl Bi%éﬂsmbae' ng
further adapted to generate said first and second control signal in

r espdnsgroumhef gsignabbBlockothat comprises the staraqordefuef & dransposnpaskeinconipsise a

Channel S SR seAaH BB sctihe ¥ Kiing bomtfon 16F Sl SFRlshef el Wi b

conpr i Spombrrstbﬁﬂdhﬂﬂe pevens bistk secrst BOehsgrabiver] signal froma track, the

channel gnal conprlsln subsequent si gnal bl ocks, ‘each signal bl ock
conpr i sﬁ"ﬁg D° 1 ~whi ch conpri ses a synchron| sat i on

si gnal gand a second |

byt es, Sa channel deco ans o%gﬁgnaﬁlg?@d{e %ﬁ?é&é ann SI gnal SO

as i csbmmdrblodiesacuém:srodiaa gmupsotgma:lgnal blackscnatlpubmpnsm thitd block amnb;r ifory t he
informati pn 35. characterjzed in that the_ infor on nal
ecor datpring B ST infarmialioh FopeEReIE R SRS AR WRISE s GHREBANAR h an
'YP_EG f Qid¥Ed in tHeSeA0RaGDIbaE Qéc%ﬁ'o?%aﬁ'ﬁg}ﬁi bfdRRPr i si ng subse-

S. Recording arrangement as claimed in anyone of the preceding claims,

characterized in that y>x.
15 10. Record carrier obtained with the recording arrangement as claimed in
anyone of the claims | t0 9.
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 identifying the signal block as being the first signal block of the group of y
20 signal blocks is stored in a third block section of the first signal block of a group of y signal
 blocks. |
12 Record carrier as claimed in claim 10, obtained with the recording
arrangement as claimed in anyone of the claims 1 and 3 to 8, characterized in that, sequence
number information relating to the sequence number of the signal blocks is stored in the third
25 block sections of the signal blocks
13. Record carrier as claimed in claim 10 obtamed with the recording
arrangement as claxmed 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 blocks so as to
enable a normal play mode using the video information stored in said firs. group of y first
30 signal blocks during a normal play reproduction mode, and comprises a second group of z
second signal blocks in which a trick mode videb signal is stored so as to enable a trick play
mode using the video information stored a said second group of z second signal blocks, 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



quént transport packet | rmati on conpr || SREPUATEMEN TSP t
the MPEG i nf mw'“m‘“’[%mﬁel ng stored if} the 2d-diiB higgchE
group of y s sOT ' t he channgl {isbgeal.....t.hat..x-andjy are
.integers such that l[err] and [err], that t ' i ons of at

| east t hgamchiriabdkn Ma® ekeSinfornhtioh QigRalfecyrded GNahe RRiAGKS ah MPEGOifforimaten t he
start portion of a transportw{:)%:ket conprise_a third block section for

‘storing sgngldhacoriase witharoMREG dermag) ‘&FMBEF;O‘“&”FP&HB‘ gigngl ‘fﬂ%‘?{é‘l“?gsﬁ{?tﬁ%'nce
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stored i section of the signal block, 10 the reproducing
ar r angeniafdrnfition signalcmeing stefedgin-thé isecond béaocki seotions ofemparoup@f y signal dlackg of he

i nforpation conpr,ised. in the x transport ckets, of e i r Lgn

o gnab TheANE BBt Kand: hats ihegacuck Tl &1 3hg Yot il el ek
retri evi 2gidMicorH W8N s SIFRA blbeKsah MBEro@p of ?I sigriah OldcRs tHue comprisaahé s@acket
sequence nunber froma third bl ock section of a signal ,block In the group

of 15 ypastigmef alttapspast padket comprise a third ek spetien for steFiRg edHenee Rynber
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channel RamaRor FRIBHEIO.S Bt tror chaske “eaioe REBet EREPRAARE 1 W ol
conpri si ket HaOR@! iBOsti® Postidrostore@df ithesdcbd blrRetticn ofthe signahblack,r ack, 20

t he channel signal conpr|5|n? subsequent signal bl ocks, each signal block
conpi? sithe reprpdycing arergemsat fyrgher (AMEASIBSNpri ses a- synchroni sati on si gnal

and a sec ke SRGh ' oRfisich CUHHBIE. RBAEpdRY patkets of
channel d@%gﬁélhgﬁﬁ%ans %gé} %ﬁgﬁgﬁé@ﬁﬁ%&[ e chgﬁggltﬁé;i gnalpcggbas too
obt ai n tthe MPEGrinforinatiors signall fro@the grawp afut gigoalttdeckisnal for appl yi ng t he

information sjgnal, characterized.in,that the infornati i_Lanal  recqrded
o Ohat senad Flieving preany Farersavingntng Seanencs nodbel RinRion At (BE
format, ' | QimBrORéh LMABI&IK EcloPota sighanblotk am eogroup of
packets,&i}ﬁ?%gﬁgﬁegﬁ%dgﬁn%ér?@gd in x transport Sackets of the MPEG P

i nf odbraty signalitjocks. bei ng stored in the second bl ock sections of a group of
y Si gnalzdal ocks of -

BEMENVE SBEET,

Reproducing arrangement for reproducing an information signal that has
been recorded in the form of a channel signal in tracks on a record carrier, the reproducing
arrangement comprising
- reading means for reading the channel signal from a track,

20 the channel signal compﬁsihg 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, ' |
- channel decoding means for channel decoding the channel signal so as to obtain the
information signal,

25 - an output terminal for applying the information signal,
characterized in that the information signal recorded in the tracks is an MPEG information
signal in accordance with an MPEG format, the MPEG information signal coniprising subse-
quent transport packets, information comprised in x transport packets of the MPEG
information signal being stored in the second block sections of a group of y signal blocks of

30 the channel signal, that x and y are positive integers, 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 having its start portion stored in the second block section of the signal
block,



30 the channe t hat x and are positive eSS,
second bl ock s%‘ﬂ"ﬂﬂ@lrﬂl’“ ” st those si g qiEdLIA@EvaSIﬁ@? l
si gnal bl ocks e start pﬁ on of 2§t FABSY 1998 t Tpriey
conprise a third bl ock sectlon for storing {imeeg. LntorrraLLon for said

of-et—rr e3¢ & bl ock
ts{a?'?;sggrh}epéﬁl%ﬁhangwgérhim%%% %Ptrts’? roduci ng arrangenent fu?fher

conpri si ndirst r&m:smgrmemsefm rgrieviag shef information evmpeisédhin tha fxotrampor packets of
conprised in transport ack ts of t i nformation signal from -
the grouf! eoMP%:Esi augn sigpal rorrg £ STouR @ stgh%loglé‘ans for retrieving the
timng i UEéHbH@tré@iEvihg QfRas i FRridViRg theSthhingGRfdRafion &rofl §0fkd Bloek kedtidn lofe

group of y signal blocks, and - outputting nmeans for outputting a transport
packef aa signal bleck nsthsrgrocmpf gsigmatiblegks.oathe timing information rel ating
to said transport packet. Repr oduci ng arrangenment as cl ai ned

i n anyoné @#tPUlEing medfis fﬁ?‘ tf’@twﬁﬁﬁaﬁ Acanspork packet 13dr aytigeyinstant
corresponding to the timing information relating to said transport packet.

21. Reproducing arrangement as claimed in anyone of the claims 16

to 20, characterized in that y > x.



