_f—'zecordl ng and reprodum ng an MPEG i nformation signal on/froma record
carri er. WeEISATEMD APPL|I CATI ON Thi's application is a conti neciigosed1ss part of
-gommonl y- assi'ged application, Serial No, 08/225,193, filed April 8, 1994,
entitled "Recording And Repr oduci ng An *\/PEG I nf or mat i on Signal On/From A

Record Carrijier"” in the panmes Van Ces RWJ.J. 5 Saeijs and |
. A Sh%ﬁomm@ M E‘F?i@ﬁ'f ar"@‘F‘Hﬂéﬁfﬂ% a recording

arrangenent for recordlng an information signal in‘tracks on a record
carrier, the recording arrangenent conprising 10 - ' an i nput
termnal for receiving the information signal,. - - ‘chann 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, witing
means for witing the channel signal in the track, the channel signa

conprisin subseg uent or a successi on of signal bl oeks, each signal block
conpris Mck section which conpri ses a syncronization

byt os. ?Sdaariﬁﬁ‘fﬁﬂ @Pr.er 3 SPGB of SplnREhed bl | |

a repr oSerial Np. 08/225¢193¢ filed April 81994, entitled TRecording And iReproduging| Ad MPEG he

<" KnoviiapemiafoSiensh On/F ngp A7Rerone Car i () appes,ah V J: e fresid BWACES"
' thatscasyeggaﬁ@qrml SHiaht he end of this application. The known arrangenent is

a recording arrangenment of the helical scan type, such as used in a digital
VCR (DVCR) and records an |nforrrat|on signal conprising a digital audio

si gnal %Q ?N']f‘ N0 audio signal recording sectors and
vi deo 2 sighal recording sec ors respectlvely I n subsequent tracks,

- where, when recomnyenuanmutes Wrecoﬂlmgminenefmm&m@nganunfommantrack

cones fi.rs and is followed by the audi.,0 signhal recordln sector. The order
' whi CHET &0 Sackson 2 secard s, e 8qording ' the
10 an mput terminal for receiving the information slgnal,
- channeleneodin'gmeansforchannelencodingtheinformaﬁonsignalsoasto

obtamachannel 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 or a succession of signal blocks, each signal block comprising a first
15 block section which comprises a synchromzauon signal and a second block section which
oompnsesanumberofchannelbyﬁes, toareeordcamerobtamedthhtherecordmg
arrangement, and to a reproducing arrangement for reproducing the information slgnal from
the record carrier.
_ Areeordingamngementasgiveninmeopetﬁng:pmagmphisMOwnﬁomBP-
20 A 492, 704 document(l)mthehstofreferences thatanbefoundattheendofﬂns
apphcauon . T
R Thehmwnamngementisarecordingamngemmtofﬂleheﬁmlscantype,
such as used in a digital VCR (DVCR) and records an information signal comprising a
dlgmlaudxosxgnalandadlgmlwdeo slgnalmandxomgnnlrecordmg sectors and video
25 signal recording sectors respectively in subsequent tracks where, when recordmg a track, the
~ video signal recording sector in a track comes first and is followed by the audio signal
recording sector. Theorderinwhichmesectorsoccuriﬁamkmhoweveralsobeinthe
reverse order. Further, other sectors may be included in a track, such as a clock run-in area
located at the beginning of a track, so as to enable a locking-in of the internal system clock



. . ] é
reverse order. Further, other sectors may be included in a track, such as a-
cl ockwaes27977ar ea | ocated at the begi nning of a track, PCIIBeS00165 enabl e a .
| ocking-in of the internal system clgck 2 on the signals read fromthe *
track, and preanbl e and postanble ar as that are located between the

variou sectqrs n a erence .S in this
respBE Sg{”ﬁ%“é’gnﬁg?'@w?#@& %@r ﬂ?@ﬁ%“‘;ﬁ ‘EWK%"?% 202. 950,

r ef ebetween the virious fsectbts%dqimminexsmcaﬁc dRéi@ren&@ is’made’mthis’ Répecetced. ( 3)
in the I|st of references. g@n ri or!art ref erence docunents

r el athe easli @sé?ammm&ammwt%r%z%9 veferesce £2) ipithe listofsset t e

((Zl::)\g/l %eff'&ﬁ%éo a?t?at?gglt é%on/@om%ong%ﬁesﬁngagﬁg ?guftelcgpd()f

cdrrier such Therpripealt reféreqoe. dothments eelawi toi groposulscfopﬂueerwm&on of andard w |-

IlgagR;‘Epﬂgw di |taI Vi %g%@ecorgers/re guce iﬁ‘#\e so-.cal |l ed DVC. type.
GMV&‘? ’ﬁﬂé’aﬁ{u ng a

" eCOudlriuckibh ¥ RN Vidéb| 06 'of/fim 296 djgng:ahgﬁéne Gfrier

mfori tion s?gnasw?e?ﬁgakno‘\xfntapeforrratg%‘ I ne |nt@prean‘nle _
The suchoasdinagnesic tape; cThis newrdigital videonrecordex standaed will deadi torewsdigitalr act eri zed
in-15.fha EG i nformation signal in

acco %M'&P{% &;Wﬁtmdﬁhformt i on signal con ng
sigbsequent or a sucession of transport packets, that the channel encoding
mean apted to_s htlrremforrratlonlncluded|nxtransport
packgpjﬂgfsmgcﬁfﬁé& 1!mal in the second bl ock section of a .
group of y si ﬁ%"ﬁMMIﬁi' Wﬁﬁ:h%??ﬁ@ ck '
section of at g%rh@ast thes?l rst20 signal bloc the group y gfl)gnal ‘
bl ock@ownpnﬂumwfnﬁommwm&nmm@mm

' “f OBF@Hb?Q ﬂs%%gwww%m& @ﬁthtiﬁl-. vehfion L'Wkn bl ock of

15 that the information signal is an MPEG information signal in accordance with an MPEG
format, the MPEG information signal comprising subsequent or a suecasmn of transport
packets, that the channel encoding means are adapted to store each time information included
in x transport packets of the MPEG information signal in the second block section of a group
of y signal blocks of the channel signal, that the second block section of at least the first

20 signal block of the group of y signal blocks comprise a third block section for storing
identification information identifying the signal clock as being the first signal block of the

 group of y signal blocks, and that x and y are integers such that x=1 and y>1. More

specifically, the recordmg amngément in accordance with the opehing paragraph is
cha:actenzedmmatthemfmmauoungnﬂuanWEGmformanonmgnalmaccordance

25 mthmthBGformat,theMPEGmfommhonsxgnaloompnmgsubsequmtmspon |
packets, ﬂlatthechannelencodmgnmnsmadaptedmsmmhumemformauonmcluded
in x transport packets of the MPEG information signal in the second block sections of a
group of y signal blocks of the channel signal, that the second block sections of the signal
blocks comprise a third block section for storing sequence number information relating to a

30 sequence numberoftheszgnalblocks and that x and y are integers such that x21 and y=1.

The invention is based on the following recognition. The draft Grand Alliance

HDTV System Specification dated February 22, 1994, document (4) in the list of references,
more specifically chapters V and VI of the specification, oomptiées a description of 2
transport system for transmitting an MPEG information signal, which includes a data




group of nal blocks, and that x and y are integers such that [err] and
[err]. I\/B'%/ 5%% |f|caIIy the recording arrangenent in acROVIBIYOUSYi t h t he

openi ng paragraph is charact erized in that the information signal is an-
MPEG i nformation signal in accordance 25 wth an MPEG format, the MPEG

channe: cerered Yok S50 afd 8 SR ol WP Rirber B8 Sl | e o,
secti onorapeising pwess "‘fé"f'“ﬁ‘é‘ﬁ o OC‘E‘S‘)EF"‘!‘ﬁZ“Zﬁé””a’“°'mE§F‘““? At thee
fgggond msaeklsggéhqgmeﬁl : WH&@%%M 3? Wﬁ@ﬁ&%&m
of rﬁ?éﬁﬂ%ﬁﬂ#ﬁ%”ﬁﬁ%ﬁ?mﬁ%mm &%’i e 8y
hlrtﬁcm%egﬁghmhmg?mmmng recognltlgn The draft Gran_oln
the list of refgl‘éﬁ@g& “@p&wﬁwgét@@ Jo{h?%l’g"}aé]oé‘éﬁkdn

speci fi s%pﬁaummS@Wa ButlPas @ imagnéticreomdr darsersascartape; require
transmtting an MPEG i nformati-on signal, which includes a dat

3
conpr es Speviali measures 4o be saken in ordes i realize spehskind @ ﬁ@“ﬂ&"t‘&%(’ﬂ?p&‘@ggﬂ“cﬁ%tal

ﬁg?:/\grilg%t I\%E%WIOHQ‘SV% 'S m%ormo transpo??%bﬁc ets

havi 1y cblddkenfﬂteh[pmitaperﬁmmt.or a variable length in tine. In both cases,
however, a transpQr cket es nf 5 first
byte of which bei eﬁ@ }ﬂ%ﬁ’aﬁ “%‘}ﬁ"ﬁa/‘ﬂ'&?gm&‘gﬁ%@@%" QJ:;I\/PEG

| nf or matpyfibef bf Ratansport b&léerdmﬁé MPEG GfofthatibnCdigrl e 2 mughbet oy sighaim a

record carrier, such as magnetic record carrier as require

speci al blacks,sozme MDW%W|W!@MM@@¢1&MWWME” dhe stomge of i on
St or | ng RSB ARG nich iudpl ddortion gl i SR wliof 0
forngs . recordingandreprodudngthemBGmfomaﬁonsignalon/&ommerecordcarﬁer Ina
specific example of the DVC format, the second block sections of five signal blocks. Now,
llbym(—SxW 2x187)remamavaxlablemtheﬁvesxgnalblocks Those 11 bytes can
be divided over the second block sections of the five signal blocks in various ways so as to
obtain the third block sections. One such way is that the first two bytes of all second block
20 sections are available as third block sections and that the last byte available can be considered
 as a third block section to indicate the boundary between the information of the two transport
 packets as stored in the five signal blocks. |
In the above example, 1dmt1ﬁmuon mformauon identifying the slgnal block as
being the first signal block of the group of y signal blocks can be stored in a third block
25 sec&onoftheﬁrstsignalblockinagmnpofysignalblocks Or, sequence number
information (sequence numbets) relating to the sequence of the signal blocks can be stored in
thetmrdblocksecnons Thlssequencenumbermalsobexdennﬁedasaconnnmtycounter
The measures proposed resuit in 2 number of advantages. '
‘The advantage of using identification information identifying a signal block as
30 being the first signal block in a group of y signal blocks, is that the beginning of a group
can be detected, which sunphﬁes the read-out of the data during reproduction.
.One advantage usmg sequence numbers is that, when reproducmg the signal
blocks, it can be decided upon retneval of the sequence numbers, whether a signal block has
been missed because of reproducnon errors Or not, so that an error correction or concealment




_ i
Generally, it can be said that, when storing the information included in a
nunbeggyfsosyr ansport packets of the MPEG i nf ormati on Pe1ik8s0d16s 2 nunber of
y signal blocks, sone unoccupied space remains available in the y signal

bl ocks for the storage of additional 4i nfornmation, which additional
information relates to the specific application of 15 recording and

r epr caiube caried eutvRE®therf advantageis thatone| mlmsmlfﬂcrﬂtdmformanomrmbe stored.inl n a

specjfic e eof the VCf cgnd block sections .of five -
Si gnth W@ig . &nWSfﬁa? “P@P&Fr’lz R in the
fi ver&nﬂélalcohwahamgmﬁ'ﬂﬁﬂg yesponseit (e sequencts fumbers ré&tevaiemtsokobl ock
sections of the five signal bl ocks I n various ways so as to obtain the

t hi r abtBinsthe oziginal §ald sTeAM. such way |s that the first two bytes of all

R Tast byt o e B8 a8iahos NabRY i i Bl ME RO 1 A7,

i ndi sighal mmhmmwwmwwmwummm cdsethat & teamspore.paciet bf packet s

as store the five si nal bl q t he above exanple, identification
i nf omzl%gd"mm @M‘E@R M%ﬁ'&l bl ock of
t he. i E&ﬂm 25 section of
- the ¥| rst si gnai Ei ocﬂ n a grouﬁbﬁtl Sl &’u . blocks sequence nunber o

i nf or mati on- (%qum&ngmmw@mgnttbe ojmnsem lnaytdlw be gnal

Yooy e ooy M A PR el e YR T,

a nuw&rmmmmmmmw mpﬁmn' atbsefient transposy mat i on

identifying a signal bl ock:as 30.being -t e frrst nal _bl ock |n a, group
ys@#% Bt?& &@“ “!%@?ﬁ‘ﬁl ﬁicﬁw’ |chif

sinp gﬁo?? djllg;%,m I dabldl
usi ngiéel‘gﬁ nce nunbedt?gaels that, when re rogfjgileng the SI g!h&F bl ocfs |t can
be dsmpmfwﬁmmﬂrblemof@dm&tmkw utoamsblgr&al bl ock

gr r eﬁ%rﬁl@sﬂ%@%@#’ﬁdﬁ?%&?ﬁw&pw%%& M%‘Y firde &Eﬁ’il pidkks " " Of

during a normal play reproduction mode, the channel encoding mms further bemg adapwd ]
mmmeveamckmodevxdeosxgnalﬁomﬂmMPEGmformauonmgnalandbemgadaptedm
store said trick or feature mode video signal in second block secuons ofa second group of z
secondsxgnalblocksofsaldslgnalblocksofﬂtechannelslgnalsoastoenableamckplay
20 modeusmgthevxdeomformanonstoredmsmdseoondsxgnalblocks thattheseoondblock
secuonsofatlmtonesxgnalblockmeachﬁrstandseoondgwupofﬁrstandseoondsxgnal
blocks respectively oompnse a third block section for storing xdenuﬁcanon information
indicating whether the group compnsa first slgnal blocks or second slgnal blocks, and that
x,yandzammtegerssuchtlmtx;l y>1andz>1
25 .Momspeaﬁany,themfomanonmgmlmanMPEGmformumsgnalmaecordmcewnh
mMPEGformt,theMPEGmfomauonagnalwmpnmgsubsequunuansponpackets
thatthechannelenoodmgmunsa:eadaptedwsmreeachnmemformauonmcludedmx
: transportpacketsoftheMPEGmfomauonsxgnalmﬂtesooondblocksecoonsofagroupof
y signal blocks of the channel sxgnal that the second block sections of at least those signal
.30 blocksmagroupofyslgnalblocksﬂ)atcompnsesmestartpm'nonofan'ansponpacket |
comprise a third block section for stonng sequence number information relating to a trans-
port packet sequence number correspondmg to the tmnsport packet havmg its start portion
storedmtheseoondblocksecnonofthesxgnalblock,andthatxandymmtegerssuchmat
leandy>l mlsenablesareproducnonmmereproducmgarrangememmanonnal




!

4 can be carried out. Another advantage is that one may shuffle the

i nf or mat iWRHe stored in the si gnal bl ocks upon recor dPRETBAXIBES
retrieval of the sequence nufibers it |550055| bl e to*realize a correspondl ng
deshuffling in response to the sequence “hunbers retrieved so as to .obtain .

et e PHVE g2 g e S, sboat oot pnd & epitBg i i RES BRISHR YR

t 0 r epeakcondosigial blockk,anlmsﬁohse'we detestiomof therinfopmatigpindizating thelprodgsEG

data stream stored i.n thos nal bl ocks requires a higher protection
agai nst cemmsg!gtﬁa bg@i‘ﬁ gWﬂ signakblogksorespectivelyd a subsequent

papaoranh mayaf oS E5alabhiah 2 08P AR opfinf AR AP uRIRD, "I

I\/PFG 5 nfcharasterized m thatithei sacandchiociamnom oﬁnlhngﬁﬂlﬂbokomatc;h ﬁﬂﬁ;ﬂ@ﬁﬁond |
channel 2t AES fad Senn aad Bloch Hepeivsth R » HBK Blogk aeetoh for Heringieo
i n X trgedtfchtgPfmferntatioh ikdiea ;ﬁ‘?lrst frihc g ko B&'ﬁx‘sf‘sx b?&fk@féﬁ' bl ock

sections of a first group of - cks of said signal blocks of

t he charseeondssignal bl aMQm specifically, thecsepond bliock sectionsof:a grouppfiy signal

normal 6k R %@#ﬁﬁ%@@%iﬁmm ol it el °
adapl(ibd ) bei.n lcada pors dt to I d tri ckltg];méf)eature rmdelosmgcct)ﬁts: OEal
?Ingggcoangﬂngéwgg‘e%?&e ‘ﬂgsgg“é{a group of z second signal bl ocks gf
. said signal bl ocksyofihg ABgiRhcS hetfiBer a8 i8advantiyess & MPEG Qlitahrédm39

. nmode "usi ng the video |n ormati on stored in said second signal blocks, that

' the sec mmdowusgecpowm &it oritransport @mmmscmumbpreqfcmffmwdmd
. second e

;thlrdb %r g‘?orlng f’%‘énp@“‘@ﬁ @Eﬁﬁ%‘lonlnlc ﬁb&
- whet I@r mhntegforupcmdngrmemﬁdmwangmlthdoteooddscamﬁers gmaMBBG)bits

1 or matTPi s 45 QW el b Eocort SHEeE IXBiCel gRemRds &ﬁ@ﬁe%@ﬁﬁ% VPEG
- L QEL’Z‘{ . é&ﬁaﬁ@%@éﬂ&&ﬁ{d@&:ﬁmh P8R WWM ohé #4888 Prdgram |
_ mdconespondmgaudmmgnalﬁomtheMPEGdatasuumsoasmobtamtheMPEG
information signal for recordmg As information corresponding to only one video program is
20 included in a MPEG transport packet such program selector selects only those transport
| packetsﬁom&eMPEGdatas&wnﬁatcompnsemfomauonconespondmgmsaxdoﬂy
one video program. ThatnwansthatsomepacketsoftheongmalMPEGdatasmn
received are deleted. Uponreproducnonhowevu,anMPEGudeoslgnalmaecordancemm
the MPEG standard, howve;nowcompnmng_onlythp_onewd_eoprogmn should be
25 regmeratedorrecreated Suchregeﬁeratéddata'stream'shouldhaVetheu'ansportpackets
thatwereselecteduponrecordmgatmesamelocauon thatxsmoneorotherway,dummy
packetscomspondmgmthepacketsdehteduponrecordmgmustbemsemdmme
.regenerated data stream. Uponrecordmgasequmeenumbensaddedtomhu'ansport
packetrecelved that is: alsoforthepacketstlmtmllbedelemd 'I'hesequeneenumbersof '
30 ﬂlepacke:sthatmselectedandstoredlssmredmtheﬂurdblocksecnonoftheslgnal
| blocksmwhlchanansportpacketmsmred Uponreproducuon,asequenceofnumbersls
retrieved, where subsequent numbers will not necmsanly be next higher numbets In that
situation one or more dummy packets must be inserted so as to regenerate the replica of the
original MPEG data stream. | ”



that the channel encoding neans are adapted to store each time information
included in x transport packets of the MPEG i nf ormation signal -in the
secondW@I98@W7%ect i ons of a group of y signal bl ocks of POREBEYMMSel signal,
that the second bl ock sections of atgleast those signal 30 blocks in a
group of y signal blocks that corrprlses the start portion of a transport -

packet conpri aﬁew}a@ am'a? gﬁ%g@p
i nformati on relating g Eé‘ﬁ?—ﬁ% pac etfse% nc E@er correspondl ng

to tbmmmtmkwommmmmmﬁﬁmmma@w imacchrdaaeecond bl ock
secthn of nal . bl d t at al ch t hat [err]
and N&?&§ |t I@fégdt'ﬁ’&@éa H‘éﬂﬂ}gﬁ %ﬁm enent in a
norn&t‘cﬁg dmlm&n@%ﬁwﬁngwmﬁwm onina.

tric ay nD e using the secon -signal: bl-ocks, irn.response to the.
._déteceuetptoﬁ mapnnmm M%WWW%MWQ st signal

g: \?gwf’%&ﬁ%g’em ng pgragrap may mwm ze |wnt hgs .

Secodfl rédeipt lof 3aid! tramsporo packiet, thatcthe channel-encoding aneans are adapteddo eachotimegr oup

St SoFe FEprUNER AGUASEIA ¥ PRI cRal of e ek AERTRR JubpL il (e o1 oup

CONMPightRd M iecmrtﬁta PloRp 'oF yosigrat oRuess 6f tehasied gighal, it chesseeond i cal |y,

t he secon ock sections of roup of y signal bl.ocks each conprise a

(M r Blaskcentians o ab ieastotoss $gaal Hlasks signalbipcks thamom e 10 to

i AR BF 4 andi GA8 Tl £ B IRA elih 1 siing bBWRGE  PCCCC O
nunbtmafg?ﬂ?jﬁ“tﬁ?rmtﬂrda sport paéktegha\fﬁﬁﬁs risin storert]lamnbrthc btz?]:r ggt aVI cﬁleoi
S?gznsemnl F’Gﬂ%’e@"&l HM& g&g@? %ﬁﬁ%fﬁgagh data stream

h | h
oc Cgprg?l &“&?‘ym M@bmw‘ﬁs%fqlm Hﬁyfs&hﬂ blmebaéﬁ comprisena t he

recor the MPEG bit
15 third block section for stonng the timing mformauon correspondmg to the transport packet

which has information stored in the second block sectmn of said sxgnal block.
Storing timing mformanon oorrespondmg to transport pachet teqmres that the reoordmg
arrangement is prov1ded with detection means for detecting the time of receipt of a transport
- packet. ThxsmeesurehasxtsadvantagesﬁanMPEGdatasueamxsreoewedhavmga '
20 variable bit rate, and compnsmg a number of d:fferent vxdeo programs mterleaved in the
MPEG data stream. Ashasbeensa;dabove gmerally,suchdatastreamhasatoohxghbtt
rateforrecordmgthetotaldatastreamonthereoordm Themordmgamngementnow
oompnsesaprogmmsdecmformmwmgmewdeopmgmmmthttsoonespondmgaudlo
sxgnalfromﬂ:eMPEGdatameemsoastoobtamtheMPEGmfonnanonmgnalfor
25 recording. AsmformanonoorrespondmgtoonlyonevmeoprogmmxsmcludedmaMPEG
_ transport packet, suchprogmmselectorselectsonlythosetransportpacketsfromtheMPEG
.datasuenmthatcompnsemformauonconecpondmgmsmdonlyonevxdeopmgram By
detecnngandstonngtheummgmformauon eonespondmgtoamsportpacket the |
reproducing arrangement will be mpable ofretnevmg the tmung mformatton and recreating
30 theMPEGmformauonmgnalusmgsudnmmgmformanon
It should be noted that the measures discussed above can be applied solely or in
combmatxon with one another in the reootdmg arrangement Asa result, record carriers will
e obtained having signal blocks stored in tracks on the record carier, the signal blocks
having a ﬁrst block section which compnses ‘a synchronization signal and a second block



rate is 45 Mops, whereas the record carrier typically records with a 25
Mops bit wWe98279%he recordi ng _arrangenent now corrprr ses a m(n'gnmoml ect or
for retrieving one video program and corgpesponding ‘audi o signal fromthe
MPEG data stream so as to obtain the MPE 2; i nformation signal for recording.

PG 1 aFeR Dich SRR a e BE et SCoantht P e MER L or [

- packets ﬁﬁ&ﬂh&d&ﬁsﬁﬁﬂbﬁﬁgww%dwmmfﬁf@mﬁ ofhy fgmpsnemsmg

to said only one video program - That neans that_ some packetsS
~ori gi nal therghanngel signak. Mﬁ&&@@aﬂ@w@@%@mﬁ@pon reproduct i on however,

compri oi haeoRPyB ock erROfi A gt b el Hofk o 1R e of § AT wpeld

recr est edompriseha mmwmmmmmgmmm adérrttfymgqné sxgmket S

t hat were sel ect ed recordi n t he sa ti:on, that 1s in one or
ot her walloc éﬁiﬁ“‘ﬁzﬂ&&’i Ugslgﬂg a@PSk’deFet ed upon

recordi ng SdenBifich &ﬁ'ﬂtahﬂn g,fﬂﬁ'\ﬁﬁoﬁ ording a
sequence rsrﬁﬁb&er 'S agﬁe t 0. eac transport packet retc?ielrs%ed t a?roeg: al so
for the mhmt of a geaupvofl y signal dbidcks all. wmuaqhwdbbchumﬁonsmﬁﬂg sequence
packets th ect and stored is stored n the d bIock section
bt he. sPiifbe pfostiton Fegtiec Ge Srdiirats pimEt ot e a86] bRekS on o
repraguct m@wm of thelsigrmal bmckeuch@on@nwhmnﬁd bldak@mntfoﬂurrber S

wi |l not nece$sarrl be next  hi'gher .numbers. th sj tuation one or re
dumy paSiRER i iAformation dicaing . %steﬁ'mkmwp% normal lay’

ori ginal d&@%@ H’&E%&Je“ 6 The recording arrangenment as given in the
openi ng paragraph can urfher be characterized in that the information ‘

si gnal i stlmewmm seatians ofiatslegst ahose signakblocksine gioup of iy sigr@lblocksthat t he
ecor di niolpeR duc R FocteiLH & ReiboR ipBH Glieuit £IBRE hlocR Hckith Toy bdfing
15 1dent1ﬁcanon information relating to a transport packet sequence number corresponding to the
transport packet having its start portion stor_ed in the second block section of the signal
block, or | . |
- the second block sections of at least those signal blocks in a group of y signal blocks that
comprises thestartpomon ofatransportpacketcompnseatlnrdblocksecnonforstonngthe
20 timing information forsa;dtransportpackethavmgxtsstartpomonswredmthe second
block section of the signal block, or
- third block sections comprise mformanon resulting from a combination of one or more of
the measures listed above.
Itwﬂlbeapparentthatarepmducmg arrangementhllbeneededwmchxs
25 adapted to each specific embodiment of the recording an_'ange_ment, S0 as to enable a
reproduction of the MPEG information signal recorded on the record carrier. Such
reproducmg arrangement is the subject of the claims directed to the reproduction
~ arrangement.

The invention also includes the method of mmitﬁng timing critical data over
30 an asynchronous channel without changing any of the critical timing information; in other
words, to make the asynchronous channel transparent for the timing critical data. This is
achieved, broadly speaking, by tagging one or more of the transmission units making up the
. data with timing information before sending it over the channel, and then using the tagged
information to recreate the proper data timing at the other end of the channel. Asan



S receipt of the transport packets and for generating tim ng information

for eaghoksAppport packet received, the timng informarl,Fg transport
packet correspondl ng to said nonent of receipt of said anspor packet , :

that the channel encoding neans are 8dapted to each tine store information
included in x transport packets of the MPEG information signal in the :
secoRfarfiples thesdatd -tambe ai I\EEIEMrminqn sigmadndbthe@haxmf aIDRBCRhEBm&he si gnal ,

t hat 't he ,se¢ond | ock segtions se SI n bl ocks in a
gr oupAVeAtion i ROt ahmﬁ‘ﬁ ké‘stm 4*39 lt" “‘H‘Ps chaprels,spor t
pack%{:crpmemguﬁrh&wo@kbiwnaﬁ&m&ieh ﬁﬁeﬂi&@ t' m ng information

for said transport packet ing Its start portion stored in the second °
bl ock ‘section of the signal block, and that x and y are integers such that

| r]&Mr caIIy, t he second bl ock sections of a group of
yil _ kéF Eﬂﬁmgé a 15 third block section for storing the
timng infor mwmwmwmmbmwmmm licidaed
i nformation stored in the second bl ock section of -said signal block.

- St or iwith referenge mm:mm@mmmmmmm@mmum es t hat
t he I"ﬁﬁ&[dl ng arrangement is provided with detection nmeans for. detecting

the time of receipt .of a transport packet. This nmeasure has its advantages
if an MPEG dathg&rbmmemmaﬂnm%ﬁmﬂaﬁﬂbm-typeate and

.C rising a rrber di fferent video Lpterl eav n the MPEG
a stream %‘g tgglly the %ﬂ)@gﬁaﬁs ‘H’éf&“?f‘*‘% s a too
hi ghnb'tﬁe&ﬁk%tf ufeepordl ng the total data streamon the record carrier.

-The recordi ng -arrangenent . now conpri ses, a r(gram sel ector for retrieving
one vi deo. pr odfig MWW&@%&H@B}SMWQ&&E datagtreamsand the formepels dat a ¢

stregm sﬁﬁn’ﬁci ’EQFM] rhémnal for 25 recording. As
mformaﬁ'gn rrespon mgq?o on one whéao programis included in a MPEG

" transport pacmmmrwmmwmmwmumﬁmnm _
p@ckﬁs fromthe MPEG data streamthat conprise information correspondi ng
Iy one video program By detecting and storing the timng

i nformation C@Fﬁ%@ﬂ@%@h&@oﬂeﬁtﬁ%ﬁwmﬁ&ﬁﬁawﬂdqmm

arrangenent wi | I be capable - of retrieving the timng information and
r ecr &eqorded BOitt he MPEG i nformation signal using said tining information. It

shoul d be not G}qgﬁﬁaésﬁd&ﬁ %%&t%?ﬁém&ﬁﬁ@nﬂﬁ applied solely or
_ Figure 7 shows one embodxment of the reproducmg ammgement .

20 : FxgureSashowsanexampleofanongmalsenalMPEGdatastreamhamga
constant bit rate and packet rate, Flgure 8b the MPEG data stream that is xecorded and
FlgumScﬂleregenexatedrepheaoftheongmalsenalmEGdatas&eam

~ Figure 9 shows one embodiment of the normal play’ processmg unit in the
recordmg arrangement of Figure 6,

25 FigurelOshowsoneexampleofasequmceofﬂueegronpsofﬁveslgnal
blocks each,

Figure 11 shows another'example of 2 sequence of three groups of five signal

- blocks each, _ :
| | Figure 12 shows one example of the ’normal play’ processing unit in the
30 reproducing arrangement of Figure 7, |
Figure 13ashowsanexampleofanongmalsenalmEGdansuumhavmga
variable bit rate and packet rate, Fxgure 13b the MPEG data stream that is recorded,_ and
Figure 13c the regenerated replica of the original serial MPEG data stream, :
Figure 14 shows another embodxment of the *normal play’ processing unit in the



L
combi nation with one another in the recording arrangenent. As a result,
record ca¥opH2®7Iv | | be obtai ned having signal bl ocks stoPeDmBIasoo¥acks on
the record carrier, the signal blocks hgylng a first block section which
conprises a synchronlzatlon S|gnal and second bl ock 7 section which
conprises a_..nunber %@?ﬁh?gﬁ tes, x transport packets of the MPEG

I nf orma g 'in the second bl ock sections of a group of

-y signal blocks C#xgé&ﬂ?%%%oﬁbﬂ@ﬂbodxﬂéﬁi&%e"ﬁbrﬁﬁ? ?rfs’?ﬁ?.“g"?m k OC?( o

~invention, - the sécond block section of at |least the'f
the groupprodugnsagmemooﬁfxgnrezorrpru se a third block section for storing

identification i nal ck as b e first
signal bl ock of t u%ﬁl’&gﬁsq@m&fﬁg%%é{h% E‘?ﬁ &‘Ffﬁ%& on

| nf orsratcagrieriduring mn Pldyusibgeé, | nf or mati on and the second bl ock sections of
a group of y5|gI% %Wall corrprlsewbd bJock setlonfor storlng

sequence nunber i {9ﬁ gothe trigk playna

bl ocks, afda, 10 - the second bl ock sections of the si gnal bl ocks each
conprise a ’third bl ock section for storing identification information:

i ndi cat’i ng whet heﬁmd&stgmlmbmmbodmenmfﬂmmmpmbmmthe oecording ck
node' dat Ii, econd bl ock sections of at |east those signal blocks
in a gr g bq‘ ygﬁ *bl ocks that conprises the start portion of a

trangport packet mgmr1§QWstahladnblwaﬂqhemm botputsdatd stheamis>from the o
identification information relating to a transport packet sequence nunber
corresp@ﬂﬂ?"ﬂ@st"(gﬁlﬂget |8ansport packet having its start portion stored in

t he second bl ock g %‘sh% gﬂ.@.gfﬁ,\ SRaths Kk
sections of at Ieag&ret ose signa &pbpﬁ@tggdoﬂ%ﬁof y si gnal ocks t hat
conpr i s@pparhtas simildr tpdhatiofFigdred8; r ansport packet conprise a third bl ock
section for stori t Q timang infornatio or sail. d nsport. acket
having its start %%&P@&% E M anon%or%an?nusslog

15 an asynchronous channel,
| Figure 22 shows in more detail the block payload of the data block of Figure
21, o : -
' Figure 23 shows various taggin, g options in accordance with the invention.

20 DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

Fxgnrelshowsthefomatofthemgnalsastheyarerecordedmauackona
magnencrecordmmerbymeansofahehmlscanwdeoreeorduofﬂleDVCtype The left
endofthetmcklmF:gurellsthestartofmetrackandmenghtmdofthen'acknsﬂ\e
_tennmalpartofthetrack.'l‘hettackcompnmanumbetofmkparts Thetrackpart

25 denowdbyGlxsthepreambletrackpan Anexampleofthepmmbletrackpartﬁlhas
beendescnbeduwnavelymreference 1. '

ThettackpartGllsfollowedbyu'achngtonereeordmgpanTPl which is
denoted by ITI (insert timing mformauon) track part and wluch contains a tracking tone,
synchronization information and identification (or timing) nnfonnauon Further explanauon of

30 thecontentsofthel'l‘ltrackcanbefoundmrefuence(S) '

The track part TP1 13 followed by an edlt gap GZ The edit gap GZ is followed
by the track part TP2, which is the audio signal recordmg sector and comprises digital audio
information. The edit g_ap ‘G3 is followed by a track part TP3 whxch is the video signal
recording sector and compnmdxgml video information. The edit gap G4 is followed by a



- bl ock section of the signal block, or - third block sections conprise
mforrWé g@éﬁsultl ng froma conbl nati on of one or nore of the neasures
listed 25 It will be apparent that a reproducing arpﬂﬂag’ﬂ?m will be
needed which is 25 adapted to each eci fic embodi ment of the recording
arrangenment, so as to enabl e a reproduction of the MPEG i nformation signal

o TR RGO FOmCh A SRR IR BCRBR R 0

i ncl inderndtion, mhfaschbeéluteraumn relativng titrieinfogmation amdh tablé af cotments (TEO). -

asynchronous channel hout changj ng any_of the critical timn
i nf o he.tTaek is ﬁ@rby &e “t he gﬁﬂ@ﬁr‘éﬂdﬂ% 'i‘ﬁ g@ﬁ"sﬁ'arent

fOr LREhthglpldls TPA! 'mﬂmo&mﬁxtnw&m fisf e ¢ .Y speaki ng,

taggi ng one“or nore e transm ssion uni ing-up the data W|th
t5m ng infor nﬁhemnm@féhﬁﬂddo signalt recarding! sector TR3ris givearin Figure 2usi ng t he

o OFleuh 2 h TR Bt SeRBGE T i 900 ibBenl T Blond By PR o

Si glny&umdvn@?mmffmgﬁumofaﬁl it.the rnsﬁmiemre i:str‘]anol49| mghilQirl]bdkﬁ this
app | catl1 on. and can al so pe a Led to asycny-onous channel s C as a .
conp(ﬁféyn%émwham Mam%mlsh Ma&%ﬂt ﬁ’gs 90 SUMVARY OF

THE = Jod ¥t be apparent from
and el ucl date W th reﬂgflce@?g?t e errbo |rrents f@@?’b&% hereafter and
tlBe acconpany The firstdwiorhytes (i 1vaniddrr2) of gachesignal folack form a syachrofizationt . of a

SRR 2 bbb TR Bt bt s BSCE A o3 o™ o211
comprising among other items information which indicates the sequence number of the signal ‘ :
block in the video signal recording part TP3. Thelastexghtbymxnthesxgnalblocksform '

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

15 —6tox-82 inclusive of the last 11 sxgnalblocks

Bytesofwdeosxgnalmfonnanonarestoredmthestoragemnonn 61to
i=82 inclusive of the s1gnal blocks having the sequence numbers J=3 to j=137 inclusive.
Bytesofaunharydataarestoredmthestorageloauonsl-6m1=82mcluaveofthesxgnal
blocks having the sequence numbersj =1, 2and 138. Theslgnalblocksa.testored

20 sequentxallymthewdeo mgnalpartm startmg with the signal block denoted y=1,
followed by the signal blockdenoted_1=2 andsoonunnlthemgnalblockdenowdj 149.

' Theauxﬂ:arydataforstomgem&;esxgnalblocksdenoﬁedj =1, Zand 138 can
beteletextdataorcontroldata. ' :

Itshonldbenotedhereﬂlatltmbespeclﬁedthatﬂleauxnmrydatawﬂlbe |

25 smredmadxfferentlocanonmmememory Refermcexsmademthmmpectmdocument
(1), Figure 13, whereﬂieaunlmrydatamstoredmthememorypartdenowdbym

FxgureSshowsschemancallytheMEGdatastrmapphedtoarecordmg
arrangement in accordanee with the mvennon The MPEG data stream comprises subsequent
transport packets, denoted by ..., Py, Py, Peyqs - Tnepacmmhcompnseapacket |

30 header portion PH of 4 bytes long__gndabody portion of 184 bytslong The transport

' paclnetscanbetransmmedmadatasu'wnhavmgacomtantbxt rate. This means that the
packetsareequanylong,uewedmnme,andarerecexvedataﬁxedpacketrate The
'transportpacketsmayalsobetans:mtwdmadatasmmhavmgavanablcbltrate In this
situation, the packets need not be of the same length, viewed in time, and may be received




|:nthetr§;a<9 #igure 1, Figure 3 shows schenatically the, ([sl‘zfxb EG dat a
stream an he forrrat of the transport packets included in sléorllkgl MPEG

data stream Figure 4 shows an exanpl e f the storage of two transport
"~ packets in five signal 15 blocks, Figure 5 shows the contents of the track

when hawithq W?iable packetmte. &hemwmmmmtwmisbmw%gﬂbnent '
Fepr oqubyieds et A BeSigansport Baties’ The)ofer difes Bas e B headsr ppripise

ori gi nalnfefhdidh, MithQs mmﬁm&a&mm plitioh g th@E@nt@tﬁE'oPﬁgeléﬁt.he

rate, Figure 8b’ the MP a streamthat iIsr and Figure

r egener informatiop) reference xsmmﬂogﬂmumeme(ﬁ) in therlistoficeferencesmore shegificallp shows.
one y' processing unit in the recording

arra gewr\t{ %@F@h grhowﬁl Fi gure 10 shows one exanple of a -
sequence of. threE'hglbodppoﬁonfoﬂmemh Iﬁ:kctkeompﬂk@hgﬂﬁyﬂeﬁ folstofing

grgb?grg&xa Ie of a i&&ﬁ‘a{u ﬂ?#ﬁboulﬁg ﬁrouEs a five si gna,l aﬁw eﬁghso

r epr odugdrhifie afH (’?ﬂ&o&&f&é} rt pak %%&M@u&%:ﬁﬁﬁﬁﬁh&n of an
ori.gi nal seri aI dat a stream havi ng a var| able bit rate and packet
rate, chmspon@ngmomn; signab dPurthery, inthel caegbata 13c t he

it o 5 o 0,

stores a video signal corresponding to one of such video programs transmitted.

One aspect of the invention now aims at recording the video signal, and the
corresponding audio signal as may be appreciated, corresponding to one of those video
programs transmitted via the MPEG data stream, on the record carrier having the track

" 15 format disclosed in Figure 1 and 2. Information stored in the transport packets should be

stored in the signal blocks, more specifically, in the 135 signal blocks denoted j=3 to j=137
in the video signal recording part TP3 of a track. The two sync bytes, denoted i=1 and 2,
the ID information in the form of the three ID bytes denoted i=3, 4 and 5, as well as the 8
horizontal parity bytes, denoted by i=83 to 90, in those signal blocks are required for a

20 correct recording and reproduction. As a consequence, only the 77 bytes, denoted by i=6 to
82, in the signal blocks denoted by j=3 to 137, are available for the storage of the transport
packets of the MPEG information. The part of the signal blocks formed by the 77 bytes i=6
to 82 is defined as being the second block sections of the signal blocks. |

Assynchronmﬂondunngreeotdmgandreprodncnonlsassuredby meansof

25 thesjncwordsmachoftheslgna_lblocks, there is no need for transmitting the sync bytes
of the transport packets via the record carrier. So, before storing the information comprised
' in the transport packets intheseoondblockwctionsofthesignalblocksdenotedbyj'=3 to
135, the syncbyteofallmen'ansportpacke’mmthrownaway As a result only 187 bytes of
information should be stored in the signal blocks for each transport packet. |
30 'A simple calculation makes clear that two transport packets can be stored in
" five signal blocks, and that 11 bytes remain available for the storage of other information.
Fxgure4gwesanexampleofhowmetwomsportpacketscanbestoredmthesecond
block sections of the group of five sxgna.l blocks, denoted SBI to SBS in Figure 4. Figure 4
only shows the contents of the second block sec_nons of length of 77 bytes included in the



T

9 rec r di rangenment of Figure 6, Figure 15 shows &!ﬂér enbodi ment of
the ?%%%Iray processing unit in the reproducing :? AR of Fi gure

7, Figure 16 shows the record carrig¢p and the read head scanning the record
S carrier during a trick play node, Flgure 17 shoms the sequence of signa

bl o r f 71} gf&g,%r ot her
ok ﬁ&n&rﬂeﬂgn o 11 reco ng an aybac

enbodi nent of the. invention conbl ni ng t syst.ens,

10 signal blocks suchi tgatr@cnmdmrsmnm@m althird hlogk seationTBYAito dat a

i A5 06 e, Afied 8B Wb if e oond KK o “&”ﬁef HB W g o co
F wﬂﬁmpéﬁ andj mrd) m“s% m mE “aﬁti Eﬁﬂﬁﬁn
Iglrm?ggsgghgilylncg{agg?)z?ghanﬁel b ure %‘gmgfﬁ nor e de%%.” chSIbf)g(_:k
pyey st Vm%gl ng

IgEtE;: C%Is@%ﬁ%ﬁr%f I'ﬁ;ih%h\gﬁ?]e forwhﬁe S _g@ as they are

r ec headar dfrtheﬁrstaransnmt packat; rindicated by IR, @azstoudﬁmne&nmgnﬂ hlodel i cal scan

{ e I, AEHY f#i@ﬂﬁaﬁ%ﬁ%‘%%@ﬁ# o] T2 S dntos WAL o ¢

of tdfehé ﬁm packekare augred wmrmdtmmm_af ﬂﬁfwgdal ack part
ok $%1. 3 b@%ﬁéiﬁ"@é@ of e ok Fanman pRokPLRE Rreq 15 heThe ¢ 1 ack
Par tsedghd b‘loélPHcﬁW? Qf the digat 'Bld&ﬁ SH2) Gftef fife third Sl&ﬁrshcﬁl‘mﬂ"ﬁ Sl the last
37bytesmthebodyofmeﬁrsttransportpachetarestoredmthesecondblocksecnonofthe '
signal block SB3, after the third block section TB3.3. = N |
Next comes the byte FB, which indicates the boundary between the information
15 of the first and second transport packets stored in the group of five signal blocks. The 187
bytes of the second transport packet are stored in the signal blocks SB3, SB4 and SBS, where
the three ID bytes of the packet header of the second transport packet, indicated by TH2, are
stored first in the signal block SB3, directly after the byte FB. Next the first 34 first bytes in
the body of the second transport packet are stored thiereafter in the second block section of
20 the signal block SB3. The next 75 bytes in the body of the second transport packet are stored
in the second block section of the signal block SB4, after the third block section TB3.4, and
the last 75 bymmthebodyofthemonduansponpacketarestoredmmesecondblock
section ofthesxgnalblockSBS aﬁerthethlrdblocksectlonms
It should be noted that also another spreading of the 11 available bytes over the
25 five signal blocks is possible. As an example, the 11 bytes could have beea split into two
third block sections, the one third block section having as an example 6 bytes and being
located at the beginning of the first signal block SB1, and the other third block section of 5
bytes long being located in the third signal block and indicating the boundary between the
two transport packets stored in the five signal blocks. Another example could have been to
30 have a third block section located at the beginning of the signal blocks SB1 and SB3 and
 another third block section in the third signal block SB3, indicating the boundary between the
two transport packets stored in the five signal blocks, where the third block section in the
signal block SB1 can have eg. 4 bytes, the first third block section in the signal block SB3
eg. 3 bytes and the third block section in signal block SB3 indicating the said boundary being



idenot ed insert timng information) track part an ontains a
Yo heiabiiy |

t racki ng synchroni zation information and identificat i i ng)
‘information. Further explanation of 30 13 he contents of the ITI track can
be_ found in reference (3). The track part TPl is followed by an edit. gap
Q2. Theg is followed by the track part TP2, which is the audio
signal recor ng sector and-conprises digital audio |nforrrat|on The edit
gap G is foll omemdumwmmswmwmwwrfdemew of ecor di ng

_Eec;or %agnppagprﬁses . di %a vi deo fﬁnforﬁ lbg(ﬁ‘!f The e‘g‘bé gaﬁé%Gé LS fgl Iot)\r/]vg?

| tens S yRficEion iénbifying th) gxwmss b@b&ﬁfuﬁ%@@ﬁlw&dk%atgﬁﬁpofﬁve

|nfornat|on and a_table of contents (TOC). The track is termnated by the

track psienaldgocks. This caache wealizediby storiag imenesspecifig hit lsmmrthe\ﬂumlwb_

parts T pﬂ?? cb&flh Yo, i P
‘The contg?;!acr?t(’;E ?%eﬁvé%}egﬁglagna Bﬁcor |£r% ngc &fi f‘&s‘ggl ven | n [ gsulrne 2.
Fi gure #he thirdeblocissectianssTR3.260iTBA.5 @ bit valubef thefoppdsitel polarity sheuld [berstored.

clilelgoltlegééoxﬁ&ge-ql to!| = 149, ha¥erbﬁ§bﬁtes of mforrratroEe‘%tored rg_r‘r,r . The _

sequent Bfiiah%e'dﬁotbhfinthéjﬂtﬁ'dsﬁl&ﬂecﬁﬁﬁ(’m Mom 9&% fﬁve

i nformation, denoted by i=1 to 1=90, are stored I'n eac] gnal bl ock. 10

The ¥ r mnahhlodsss avhers the thind block setioncEBH 1 Jiag thet sequencr numbm 41’ and the third

-synchro r 2§ ach
S|ygnal E} ocC ka&.br m%gl%seﬁoﬁéq%%%g aﬁ%%% WM#‘MQ
whi ch i imitheathird bidok seedonsrT23.0 4o TTB3. 9 hre! fequited)toedtored alk sequerdceenumbées) Thegnal |

recordin art TP3. The_ |l ast ejght bytes in the_signal bI ocks, form
o+ 70 SSRUERES PNSDSTh Ca RAEYSH Alsg i AceRss B srpypm A8 ISR i n ¢ he

storageu,g 08e BT signaPblodid, 54w e 1B O 8 1l Aite kYol a0l ocks.

: Bytes of Vi deo s gnal n are store e storage ocatlons I'=6
P to 15_ In another example one specific bit lomuon in the third block sections TB3.1

toTB35ofagroupofﬁveslgna.lblockscanbeusedtostoreeltherabxtvalueofone

polarity, such as ’0’ or ’'1’, soastomdwatethatﬂtewdeodatamcludedmme signal block

is so-called ’normal play’ data or a bit value of the opposite 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
20 ’normal play’ video data and ’trick play’ video data will be explained later.

' Inagmnanotherexample sequencenumbersaregeneratedmresponseto
u'ansportpacketsmtheMPEGdatastreamthatxsmewed Ashasbeenexplamedea:het
suchMPEGdatastreumeanmcludemorethanonevxdeopmgmm As the bit rate of the
MPEGdatasueamunormaﬂyhgherthanthebltmeofthemgnalthatcanberecorded

25 only one video program may be selected from the serial MPEG data stream for recording.
Selectionofonevideopregrammeensselectionofu'anspprtpacketseutofthedatastrumof -
the MPEG dausttemnthateomprise the information relating to said video program, and |
deleting the other packets. Consequently the serial array of transport packets that will be
recorded have sequence numbers that not nececsanly are next lngher numbers, as those

30 sequence numbers of the uansportpackets deletedarenot present. When storing the
sequence numbers in the third block sections, those sequence numbers can be retrieved upon
reproduction. By checking the subsequent sequence numbers retrieved, it can be established
whether the original MPEG data stream apphed to the recordmg arrangement, originally
mcluded deleted transport packets between two transport packets reproduced. If so, a replica




.

i 82 inclusive of the signal blocks having the sequence.nunbers j':3 to | =
137 i Bytes of auxiliary data are stored int | ocati ons
i =6 tgﬁbgﬁg%ﬁ%clu5|ve of the signal blocks having the g@gﬁ%ﬁ%@ﬁﬁhnberSJ
1, 2 and 138. The signal blocks are 48ored 20 sequentially in the video
'5|gnal part TP3 starting with the signal bl ock denoted y=1, followed by

t he ijg!iabngzhabmmtditzdmﬁ canibed regeneratsd by mmF%BF?gL:%&Sgﬁgﬁn?t gle ,

=149. The UXI igry data for storage the signa
and g’l PGF%%PFQJ] ta It should be noted here that

it can be speCipfd ﬁ'{ﬁﬁaﬂ
di fferent Ioc;rtnl O;}&‘i’alt%d"t mem)ryg]‘ﬁe erence I's. made %#&ﬁ%@?t to

docurfenthe(saine réasgnras gi@n abiove enarhely Soriegeneratingad replica of theastigimaltMPEGE oI y

p?ﬁ)l ﬁgﬁ%% 1], g‘!‘élﬁ}‘&hg shows schg@atlcallx heYl\{qF*:g‘(,; at a st):]ea_lrphe

MPEG dat a st r ejeriill Deieldas Biat MIDEEDRbLhationGTIRS hadiRaral B

[err].... The packets each conprise a. acket 30 ‘header portion PH of 4

byt e 2bp¥eanbringiuded jn ther 11 bytesavailghleifor the storage ofrsuchiin ninmcket s can
be tw&fﬁ@ﬁwa‘g%a stream having a constant bit rate. Thi s nmeans that

- the pacKets are-equ V' long, viewed.in time, and are received at a fixed
packet rate. 'Ihememnﬂwhhpabhtmadmﬁmmvb&ane&amémnaddﬂﬁm stream

VR S ol o th Bl e holeie bt Yo, ol 55 T ot B P

pac k gignabblocks] Morei speéifibally; thé13biowerds 00’ heonde ok, o112 aﬁanmd% The
sync byte IS |dent|cal for all the transport packets ‘The ot her three byte
in thave the seqpenceraThas means, that the bis avards *1050 110’ md For a(S

mmde T3 ﬁ‘ﬂ%‘{‘% b Bfafe? iparile, 15 Gl WA o ot 158 ' °
chaptbw’\épuhlabagsedrtb ldummmﬂmgmﬁﬂ play data or 'trick mode’ data.

15 F1gute5showsmemckformatofﬂlen'ackxfﬂleMPEGmfomauonhasbeen
stored in the second blockpomons ofthestgnalblocks ofmeuackpomonTPBofogure 1,
now denoted by track portion TP3’. FlgureSShowstheﬁrsttwomgnalblocks() 1,2) in the
track portion TP3’ that still mcludes the auxiliary data, followed by 135 signal blocks (j=3

" to j=137) nowcompnsmgtheMPEG mformauonandtheaddmonalmfonnauon described

20 above. Next one signal block G=138) also comprising the auxlhary data, followed by 11
signal blocks compmmg the parity mformanon The storage of the MPEG information and
the additional information in the 135 slgnal blocks may reqmre an addmonal error encoding
step to be carried out on the said information, resulnngmaddmonalpanty information that
should also be stored in a track.’ AstthPEGmformanon whchmcludavndeo '

25 information and corresponding audio information, is stored in the signal 135 blocks in the

track portion TP3’, theretsnoneedforstonngaudlomfomauonmthetrackpomonTMof
Figure 1. This portion, now denoted by TP2’ mFlgureS mbeusedmstorethepanty
‘information resulting from the additional error encoding step.
Figure 6 shows schemanmlly one embodiment of the recordmg an'angement

30 The recordmg arrangement comprises an input terminal 11 for recemng the MPEG serial
data stream for recording transportpacketsmcludedmﬂtedatasmnmthes:gnal blocksof
the track portions TP3’ ofthetracks Themputtetmmal llxscoupledtoanmput 120ofa

'normal play’ pmmg unit 14. Opnonally, a 'trick play procmmg umt 16 is provided
having an input 17 also coupled to the input terminal 11. Outputs 19 and 20 of the ’normal




The body ‘ﬁortion of the transport packets conprise each 184 bytes for
storing t and audi o.i.nformation that should be tr XeIABISO8SS| n
accordance with the MPEG format. The bo portion "of  one transport packet
can store either audio information corre&Sponding to a certain video si gnal

or the video signal. rth nt ase tha nunber of video

pr ogr anP&r ? i Séhq h@c‘ﬁ/ﬂﬁgﬂm r%hfgﬂﬁm ) aessoupled 1t or es
a video h@ﬁﬁhaﬁg 8P e iniltiplex& . thavs@ct&fiﬁﬁzﬁt@wasmbrmmugé@d One
aspect o e 1nvention now ains at recordin eo signha t he

cor r esp@iay’ processingurit §6.salse: thermyitiptexem2 avill be abisentor r espondi ng to one of
t hose vi deo progr nsmtted via e VPEG atas e on.the record
carrier having t@?‘?’é@ﬁy%#ﬂﬁ“ﬂt Fﬁ“m% mat i on
stor & iinfoirmigtion’ fop $0Pige mahkeigﬁaﬁhwscaehaeaw jed, 2 &nd 188 sseeﬁtu:blzodu@uts'mr e

specifically, in the_ 135 signal blogcks denote J— to =137 1In the Vi deo’
si gnal Péé‘!?r ultiplexer &mﬂaﬁ m ing inprsehan emar and

523’ 1etgewe as&tﬁﬁ% hor| zéon al parity yt‘e'ts&aﬁ"h&ed M%&Méméaand

t hose suﬁgstadrrdtloocdeenm encodingi step; denoteds EOC3, and aeneeondearmrobongacmmencodmg

he o gep, HmshBLEGERT NERHE i a5k dorkefon 2ot et B8 BG1, S Pl o1 "

t he 10r aapin én ER6KEdriectibn ehcéodePfit28f or mati on. The part of the signal
bl ocks forned by the 77 bytes i=6 to 82 is defined as being the_ second

bl ock sections oflherecording arrapgement fupther-comprises,a generyiar 30

d Efﬁgﬂﬁgd&' fsi
gng_n;lep r‘ﬁlet?ee Etgghh g ]EOI‘ trgaré’§l t| ng%gg%gs ytes g;ﬂu{)ﬁ\&{'e
trans ponnfopmmwutomgehn theuachlpomom'ﬁ?tt séoFigued 5; mdsmcrgapgnﬁ)hnanon for
I nf ti . | t Kk t d K ti
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should be stored in the S|gnal blocks for- each transport packet.

A si npl avhees each-dime,4-bitkwerds of the inpeming hitstream apm converted: inte 25-bit \wds,t or ed
of ot no el Slsyrl §G8is e 3G 1l o 52 £ b byRS UL ) o R iddf pibefl " 0°
packet s andiwhere thedTE information is addedifor storage in the track portion TP1.

The 24-t0-25 encoding carriéd out in the encoding unit 34 is well known in the

20 art. Reference is made in this respect to US patent No. 5,142,421, document (5) in the list of
references. This documentaléoducribaaway of adding the sync word to the data stream.

An output of the encoding unit 34 is coupled to an input of a writing unit 36, in
* which the data stream obtained with the encoding unit 34 is recorded in the slant tracks on
the record carrier, by means of at least one write head 42, '

25 The first error correction encoding step, denoted ECC3, is required so as to
realize the additional error protection of the MPEG information to be recorded on the record
carrier, and results in parity information that will be stored in the track portion TP2’, as has
been explained previously. The second error correction enc.ding step, denoted ECC2, results
in the vertical parity information that will be stored in the 11 signal blocks (j=139 to 149) of

30 the track portion TP3’, see Figures 2 and 5. The third error correction encoding step,
denoted ECCI, results in the horizontal parity information that will be stored in the last 8
bytes of the signal blocks in the track portion TP3", see Figure 2 and 5. |

Before a further dacnpuon of the 'normal play’ processing unit 14 and the
*trick play’ processmg umt 16 of the recording arrangement of Figure 6 will be given, ﬁrst a




bl ock sections of the group of five signal blocks, denoted SB1 to SB5 in
Fi gur aveos/imgure- 4 only shows the contents of the secoyd—r,ﬁgg;@};mgectlons of
| ength of 77 bytes included in the 12 signal blocks. As can be seen in
Figure 4, the 11 bytes are divided Wer the group of flve si gnal bl ocks

such that e ch.second.-bl ock sectlon CcO a th| ock section TB3. 1
to TERFmANc °Bﬂl}d m%‘gﬁ‘n\"ﬁb 2‘6*1 etﬂ"(‘b’%‘k‘*‘&‘eectlons
of YRR, M&@ﬁ&m@bsd?ibﬁ%&rﬁﬁhﬂeﬂs Wm 18! gck

section in the.formof one byt denot ed 5 by 'FB, is avallab ein the third
si gidimectrelation San begiven)tgthe \@mm ant:cansequences:ofshosemeasutes during st or ed i n
thew Iocks SB1, SB2 and SB3, where the three ID bytes of the packet

hea 0 @ first transport packet, indicated by THL, are stored first in

the signal blFigure3Bshowsi scherhatically hnremﬂodmdntbﬂabépm&mtatﬁﬂgiﬁ’ﬁu%r and
next th flrst 72 Ilr%%w the 2@ of th flrst transport packet are
sto decArding arrangemantck SB1.
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mdaaaom debﬂdnhgbﬂdﬁé sighatmaut, 56 ai ¥ Goriverti 257bil WoRds fate tﬂdbﬁﬁn@ata Second

transport ets or, in the group of five signal blocks. The 187 bytes
of £ é'&‘ Wﬁéhﬁ bé&t@éﬂwﬂ&%mw% unit 56 gllithoseR3, SB4 and

o LaCTHEfe) i Hof Sodpp Mo e PRI e Blphal MPEHF e 4 "'

di r Trof gorxection is taut iBtheNerror comrection uoit 58. mw:ntbdaglwaharthe errobody of

SocEPBRAR AT R fes S Shook Oné pE5F Sorceioy sepchaned o8 e BEED bimg o1 ¢ ne

I$e c diechdrizontap patities séecFigare2 Sa eécofld iefrok korréivn oﬁesccmrusﬁtg the
S|grt‘hal blgﬁk SB4 a%fdtatsmdhe third bI ock ec |on BS ésmgatrl]tceipanty _

information stored mtheu'ackporuon'I‘P2’ Seel'-'ngures
TheoutputtenmnalofﬂteenorconecnonumtSstcoupledtoanmputofa
’normal play’ processing unit 60. Optionally, a ’trick play’ procusmgumt&xspmvxded
20 having an input also coupled to the output of the error correction unit 58. Qutputs 64 and 65
of the 'normal play’ promsmgumtﬁOandthe tnckplay processing unit 62 (if present) are
coupled to corresponding terminals a and b respectively of ‘a switch 66, a c-terminal of which
is coupled to an output terminal 68, It will be clear that in the absence of the *trick play’
processing unit 62, also the switch 66 will be absent. If the reproducing arrangement is
25  switched into a *normal play’ reproduction mode, this means that the record carrier is |
transported at a nominal speed, that the *normal play’ processing unit 60 is enabled and the
switch 66 is switched into the position a-c. If the reproducing arrangement is switched into a
"trick play” reproduction mode, also called *feature mode’, this means that the record carrier
is transported at a speed other than the nominal speed, that the “trick play’ processing unit 62
30 is enabled and the switch 66 is switched into the position b-c. '
Now a further discussion will be given of the processing units 14 and 16 of
Figure 6, in combination with the processing units 60 and 62 of Figure 7. |
It is assumed that the recording arrangement is capable of selecting one video
program and its corresponding audio signal from the serial MPEG data stream that is applied



the last 75 bytes in the body of the second transport packet are stored in
the secorfMOBFE¥R? section of the signal bI ock SB5, after tRETABASOO16S] ock
section TB3.5. It should be hot ed t hat so anot het” spreading of the 11
avai |l abl e bytes over the 25 five signal blocks is possible. As an exanpl e,
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of 5 bytes ]on oL ted |n t.he thi nal block and |nd|cat|n t he
bounda)rlg""ﬁ@iﬁ’éaﬁgﬂ%l’r%‘g t@éﬁls"ﬂeg igure 83 show: ws

bl ocks &t,jgp I @“@&?5 | on

| ocat eddggt1 t he be I nni ﬁs %hﬂﬁglﬁgﬁgﬁpgﬁg(ﬁ@pgﬁggd Hr‘%&%ﬁ%{lﬁﬁr third

bl ocl® s &gt Itshould tzermtech ﬂﬂtrmmﬁiﬂe m&mmmdmmmme a

Chechi Parigt hiokr, SERARCk Ribal b, Byeh BF e baclis i FloniR B0k rdipie.ed (1 c

first thumbers! thatwillié generdted by thespagker nunibes u&?&&oﬁssomyﬁesmdvmt&thi rd
bl ock section . in signal block SB3 i1ndicating the said boundary being 13
eg. 4 bfiseussedler. The third block sections TB3.1 to TBS 5 can be used for

Sectjon 185, 1 can T oany duy b Rl Be o pallens P bt SR B gni*f“%ocﬁ’@é‘icﬁs

bei N t tenfrelating to theatides program selectedompans; as auxainpte,gthat thielpackess BTLi B, can

cct | on Prebkoh Fiset Pooy il B8 SeiSRES s fraf e imRePodial sadleed Bl Bpiroyn [ 1o

same bi awhp.cCAs aqesuli, 2 datstidaini Hashees lobtiied ifithe fdddrding Srraigémentfopi t val ue
of the (r)%pgfrte pol arity should be stored. [n anot her exanpl e, sequence

number ing 08 the meord; carrien @S showndp flmﬁbnyhtch@ms the data:streameassa or ed

Ilg tgﬁg#ﬂcagTog%g& m&%w&%oagtl&%rec I on ﬁf@?ﬁ& tﬁéa Phe seque%tm]c ! ve

nuntdr 8d'andi8l, nomfroii the relative location between the time scales in Figure 8a and 8b. This
' for the reason that, -ashasbeensaidpreviously,thebitmoftheoriginaIWEGdata
stream (Figure 8a) is different from (lngher than) the bit rate with which the selected
tmnsportpacketswxllbereoordedonthereeordeamer
An embodiment of the 'normal play’ processing unit 14 forreeordmgadata
20 stream as shown in Figure 8b is shown schematically in Figure 9. The embodiment denoted
14’ in Figure 9, comprise a selector unit 76 having an input coupled to the mput 11 of the
unit 14°. The selector unit 76 has another input 78 for receiving the selection signal supplied
by the user. An output 79 of the selector unit 78 is coupled to the input of a sync stripper
80, whoseoutputxseoupledmamgnaleombxmngumt& Further, an output 81 of the
25 selector 76 is coupled to a control input 83 of the combining unit 82, for supplymg a control
signal to the combining unit 82.
Themput 11 is further coupled toanmputofapacketdetector&t which has
an output coupled to an input of a packet number generator 86. An output of the generator
86 is coupled to a second input of the comblmng unit 82.

- 30 ~ The selector 76 selects the transport packets Py 4, Pyy, Py, Prygs Pryss Pris
from the serial MPEG data stream applied to the input 11 in response to the selection signal
received via the input 78. The packets selected are applied o the sync stripper 80, in which
the first sync byte in the packet header PH, see Figure 3, is deleted from the packets, in
accordance with a description given previously. The packet detector 84 detects the receipt of




bl ock section TB3.5 has the sequence nunber '5' stored in them Three

speci fWO IR ocations in the third bl ock secti ons TB3PCTABISOBHSS ar e
required to stored the sequence nUnbiaés. The sequence nunbers can however
al so run across the group boundaries*$so as to identify a |larger sequence of
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vi deo ram sel ected .fr VP m_ f or

! P i e Rl SR S5 e Y o3 et bl bR S R Rl

PHE k eliessignidl bddckkhe data stream of the MPEG data streamthat conprise the

i nformati on- relatln to sald V|deo rogr a and. del eting the other packets.
J0 showa 4 Ui SFansport packets, 0dthe o

Consequent | y t 5“"5 %W W%orded

R e i O RS o YR
t hose 3 sequence nunbers o transpo ;‘)’ el'eted are not ‘

pr es suliseqiing igroatps rof ifiyetsignak bigpoks) denoted Gy, G2 lndﬁamlwhldl the dnformation isns, _
Sube Sty dn i RIS s ol £ bk st etk 98 S8 0 o Gl her 'the
OFS gipacitet WimberR44s Sior@P AR MR ihformhtion Eompried il titOpaRket® 0 Li¥RRdred O | gi nal |y
[ ncI uded del et ed transport acket s bet ween- two transport” packets
Oy Gungedier in fhesugnag OIGEs SBY, SB3 d SB3 of the group G1. In the third block section
denonedFBofthcﬂu:dmgnalbl_ockSBS ofth_egroup G1, the packet number k-1 is stored
and the information comprised in the packet P, ; 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
20 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
thxrdblocksecnondmwdFBofthetlurds:gnalblocksm ofthegmquZ the packet
number k+2 is stomdandthemformauoneompnsedmthepacketh+zxsstoredtherufter
in the signal blocks SB3, SB4 and SBS of the group G2. Inthethudblocksecnonm 1of
25 the ﬁrstsxgnalblockSBl of the group G3, the packet number k+4 is stored and the
information comprised in the packet P, ., is stored thereafter 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+8 is stored and the information comprised in the
packet Py . is stored thereafier in the signal blocks SB3, SB4 and SBS of the group G3. As
30 longasmenumberofbxtsofthepacketnumbenssmallerthanorequaltos the packet
number will fit in the third block section FB, which is 1 byte long. -
Another example of storing the packet numbers in the third block sections is
given in Figure 11. In the third block sections TB3.1, TB3.2 and TB3.3 of the signal blocks
SB1, SB2 and SB3 respectively of the group G1, the packet number k-4 is stored and the




14 of the original MPEG data stream can be regenerated by inserting one or
nore durmwoeseesrs between the two transport packets repr GirmEBgs/ooes a

rel ated exanple, timng 'information |snabored in the third bl ock sections,
for the sane reason as gi ven-above, y for regerierating a replica of

the origjnal NPEG 5 datasre n the case 't ha h.d streamis a
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. shows th’BZirap&c tivelynoft the igroupeG: 2,rthe nombdPEG stofedrmmwmfm&nen stored
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. the auxiliary data, followed 135 mgnal cks 3 to ] 137) now
" conpri siasdgnt ttmdz!z;ochms oand TR Sanfdhemahb §BdeandSBY eespectively 20
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video 25 information and correggondln aud|0|nformat|on iI'S. stor"’%lnthe

si gnal 1stored|in dhessignal tblacks SBIK S e grouprG3.i In the thied:blocks sectionr i ng
audi o i nfQpHA'HP Br bk it slgndfiiioll SB3 Wt tlé” Ero% G3, as well as in the third block
sections TB3.4 and TB3.5 of the signal blocks SB4 and SBS of the group G3, the packet -
- numberk+81sstoredandthemformanoncompnsodmﬂtepachetPstsstoredmthe
20 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 number k-1 in said third
block section. Instead of stoﬁng' 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
25 block section. Instead of storing the packet number k+4 in the third block section TB3.3 of
the slgnalblockSBSmgroqu3 onecouldhavestoredthepacketnumberk+8 in said
third block section. | |
| Figure 12 sche'matically shows an embodiment of the *normal play’ processing
" unit 60 of the reproducing arrangement of Figure 7, for regenerating a replic: of the original
30 MPEG data stream of Figure 8a from the data stream as shown in Figure 8b, using the
packet number information also stored in the signal blocks, in the way described above. The
regenerated replica of the MPEG data stream is shown in Figure 8c. The embodiment of the
’normal play’ pmang umt of Figure 12, denoted by 60’, dompnsa a demultiplexer 90
having its.input coupled to the input 59 of the processing unit 60° for receiving the




Figure 1. This portion, now denoted by TP2' in Figure 5 can be used to
store wbasgmayty. information resulting fromthe additi epgghsésdosys encodi ng
step. Figure 6 shows schenmatically one enbodi nent of the recording
arrangenent. 30 The recording arrang@nent conprises an input terminal 11
for receiving the MPEG serial data streamfor recording transport packets
i ncl ldequcnttgnmpsaufangml blocks, rsuclhas thegraupsoGb,cG2 and Ghef Figardk 1@ or ﬂl,ons TP3'

f the track | d .t 12, of |
ol ay 45 o reviog Ferftrom il et ool 1 o plipff'a] BBk hor eind: 1o 1<
prov'tﬂéﬂrrhy’%f ROnERBE , 171:-415& OURB k44 k-+8 .| NRYin the'third Block 1. Qutputs
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5 |nformat9'|lon for to'{):g? n, the s n&e bl oc@qc} ot.ed- —19& and 138, :
see [Sipplied to TH b#g !ﬁﬁ%ﬂ Sare ;
coupl Wﬁfmi W g6t 26. The
error&ggwgﬁﬂg?gﬁ%e? Enlt 26 1S capabl e o carwl ng out a.first error

cor r aespectively,cAn ioutput 16 of thedummy packet genegator 100 iseoupled 3o an dnput 403 of

it ot auBbifig &5 04 M o e e WBE o5 31 EIRCHR BRERENTEE >0

The rofche tiormabplag hﬁeﬂaﬂngfmﬁtm?r conpri ses a generator 30 for adding the
I D informati on | nt b nd 5 of thwnal bl ocks see Fjgure
2, for adding é’slq?&é G TP4,

see Iﬁ&g ?p‘;{lgt 'sﬁ@fﬁ%ﬁk@ S &b, see
Fi gure A?nt | r?g;ﬁl%gn signal's- ﬁ%mc%onbl rﬁiﬁ ijﬂ,idt 32,
t he dherdummy myetegmmmxp\m Jis: results inithe pacht Pu\hﬂog suppli ctgdhmgutpnt :
CH¥ T8 b%e combining unit 96. Next, the packet P,.; and the packet number k-1 are retrieved

from the group Gl and are applied to the combining unit 96 and the dummy packet generator
100. It is established by means of 2 comparator and/or a subtractor (not shown) that the
packet number k-1 is not the next higher packet number of the packet number k-4, received
previously, and that two packet numbers are missing. As a result, the dummy packet
20 generator 100 generates twice a dummy packet of the same l'eh'gih as the other packets in the
data stream, and the combining unit 96 inserts those two dummiy packets in the serial data
stream, directly after the packet P, 4, see Figure 8c. Next, the combmmg unit 96 inserts the
packet Py, into the serial data. stream. ' ' -
Itshouldbenotedhm,thattherexsnospecxﬁcneedfmmegenerator 100 to
25 be explicitly a dummy packet generator. It is also possible that the generator 100 i is a dummy
info generator that generates dummy info of a certain length in time, this length of time
being equal to the length of time of a packet or equal to a muitiple of the length of time of a
The packet Py is the next packet that is retrieved by the demultiplexer 90, and
30 the packet is supplied, after the addition of the sync byte, to the input 95 of the combining
unit 96. Thepacketnumberklssupphedtoﬂlemputs97and98 of the combining unit 96
and the dummy packet generator 100. As-the packet number k is the next higher packet
number to packet number k-1, no dummy packet is generaued and the packet Py is supplied
" to the output 105.
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TP3',  S@fedt BothBridng gﬂ:ﬁﬁ %i‘vﬁﬂiﬂl@% %ﬁ&'tﬁ!bﬁ?at@fmlﬁlﬁ‘dawg&&?d D' ay’

proceSS|ng unit™ 14 a play’ procéssing unit 16 of the recording

ar r angenisebeisg \Bhgueeltﬁihmlldlb&mtgi that thef transport: packetseofhe: MREG latacstreampsia on

hen T PO Rt A pRRRREF: I ket Fuoot 5 vkl 148 Rl RO D35 A8 1,

an 16, thereforecaly lagdlatinomis | for identificdtion phrposes: Figurerid showsequences
© tlgosgchggxggg;ueysan 31;1 en ot'O uqtclwr(x)nr;l play’ processing unit 14 for recording one video

program that is included in the serial data stream as shown m-Fxgure 13a. The embodiment
denoted 14" in Figure 14 shows large resemblances with the embodimer.. »f Figure 9. The
embodiment 14" differs from the embodiment of Figure 9, in that, instead of the packet
number generator 86, now a timing detector 110 is presént, having its input coupled to the
20 - output of the detector 84, and having its output 111 coupled to the input 112 of the
combining unit 82. : : _
" Selecting only those packets of the packets P, in the serial data stream of Figure
- 13a that include information relating to one video program that will be selected again means,
as an example, that the packets P4, Py.;, Py, P2, Pyyy, Pyyg Will be selected and that
25 thexntennedntcpacketsmllbethrownaway Figure 13b showsthedatastrwnofthe
* selected packets that will be stored in the groups of signal blocks, s already has been
explained with referenee toFlgures 10 and 11. It should be noted also here that there is no
time relanonstup between the time axes in Figures 13a and 13b. Further, it should be noted
that, although the packets in the data stream ofFlgure 13a have unequal length, they all
30 - include 188 bytes of information. Therefore, the packets selected and dlsplayed in Figure 13b
have been shown as packets having an equal length
- The embodiment of Figure 14 receives the data stream of Figure 13a and selects
therefrom the packets Piss Pi1s Por P2 Prsds Prsse The packet detector 84 detects the
receipt of each packet in the original serial MPEG data stream apphed to the input 11 and



5 Figure 7 shows schematically an enbodi ment of a reproduction
ar r ang¥W@98R7978r r epr oduci ng i nformation formthe recor PCTABISMESI0 obt ai ned
with the recording arrangenent of Fi g%{e 6. The reproduction arrangenment '
conprises a readr ng unit 50, having.a Ieast one readi ng head 52 for

out puBehsrted s TRk ihiphlse Hod Slch Tl dbleRi 1o Rabotie 1 B oG il uni t 54,
whi chmememga@cmaaiome&éudmadnmtpwpmwaeadt&u&mﬁ:e as to -
conver bjt ﬁ %n“k.he |ncom dat a stream into 24-bit words. Next , _
at;]ter %L%%ﬁo'c f ‘PH'PPﬁélk @&Wl tog; i1 Mrm@nmsenmtapmd ,on
' orbdVer ‘ae@&ts G

;t(ritea#f‘.’ g#g‘: q}L‘“ E:ggtrcegl on |??écg€lrg| eg outlllé eterro correcﬁﬁgn uﬁf? 58
| t Swi intervals citcbetweemtwao subsequent timerinssants, owheredt, malstthehmmmlt@,t t

see Fi ﬁ#rféé@gvétiﬁa&a ¢ 57 s} RlHer R et PRl U0} Udee B AR or i ' °°

verti controd aignal fpliedng! tiie édnitrol! inpat 83 ocﬂtdwﬁbmgmrszba&e%eﬁoﬁ% usi ng

the parity |nforrrat|on stored in the track portiaon. TP2', see Fi gure S. The

out pu@@@ﬂﬁ# ﬂ’&lpaﬁh‘% BiescPr-or m&kn-ec?k-an Rmtselseted@ydbapﬂm W anwelipat of a |

' nor essing .-
uni t |s prOV| Wﬁg an Wqﬁ &"ﬁb (5"&’ tE’t% S ?’pﬁtl""@)‘f t he
erl@or tkq.qr dQQ.t‘ntkq_rg; dt,53 .oubof Mmftﬂﬁamdsﬁ&tmﬁupﬂmd by ahertiiming dstéctgrr HiOESSi ng
uni t nd t tri.ck processing. unit 62.(if present) are coupled to
corre &?Rf?ﬁ;"&‘é %h’cgﬁd b: respectlvel y of a switch 66 a c-termnal
of which is coqﬁbgﬁ,ﬁ@ o’f'}h@%ﬂ ﬂﬁSmgiﬂ bldcks in th
it -6 WIE b Jggtm

absence of the '"trick play' processr ng un al so the svvrtch Wil |
absenthe samerwiy asgisessadt ahove, ﬂr@mpﬂemﬁmmma& The storagerofrtheal pl ay

repro ?%fmﬁﬁ“ rier is transported at a
nomi ngl gp at ?Léﬁmorma#%ay proc QSI%&unlt 60 i s enabl ed and the
subtch 66 is sin therthitdibbock sebtioTBB:1i of the first signal block SB1ast the gmu?rmnngemsnt
S swr hed ric | a repr,oducti on l.sp,. call ed eature
node' © ‘ﬁg%ﬂﬂﬁ"‘t‘ﬁg&t@&k QMPM%MB% sﬁmgﬂeed ot her

t han wﬁmmlwm%mmocktsm of the lgrdip?G1; thie Anfiing I\ﬁaﬁ& s

enabl ed and the switch 66 i.s swtched into the posrtron -

f ur t itk iis Stosed. Jn the third falogk mﬂ'&hb%mc@g%wm&m%m greupof
G2, the timing information t, and dt, is stored. In the third block section denoted FB of the
20  third signal block SB3 of the group G2, the timing information t, ., and dt, ., is stored. In
_ the third block section TB3. 1 of the first signal block SBI of the group G3, the timing
information Yers and dt,., ,is stored. In the third block secnon denoted FB of the third signal
block SB3 of the group G3, theummgmformauon tk_,_aanddtk.,.slssmred |
It may be so that the third block section TB3.1 in the first signal block SB1 in
25 the groups and/or the third block section FB in the third signal block SB3 in the groups
is/are too small for storing the timing information. In that case, the timing information can
be stored somewhere eise, ormbestoredparﬂymmeﬂnrdblocksecnonm 1 and FB
andpartlysomewhereelse see below.
_ Inaccordancethhﬂxeexampleofﬁgm 11, the timing mfonnauontH and
30  dt, is stored in the third block sections TB3.1, TBS2andTBS3ofﬂ|emgnalblocksSBl
SB2 and SB3 respectively of the group G1. The storage of the timing information can be
carried out once in the total storage capacity of the third block sections TB3.1, TB3.2 and
TB3.3 or can be repeated at least once. As an example, the timing information ¢, 4 and dt,,
~is stored in each of the third block sections TB3.1, TB3.2 and TB3.3. The timing




Iéigure 6.w %if'@ I nation with the processing units 60 and f Figure 7.-
It is assurre zgt the recording arrangenent is capable or%’@?é@ﬂ g one

«i deo program and its correspondi ng aud@® signal fromthe serial MPEG data-
streamthat is applied 17 to the input termnal 11, in response to a’

sel ect i dnformgtion t,5uamd dtpq can bElsored irteahizd bidek sectiéhs FB, ABI A Sadeers3 Sajrd
earlier %tlﬂ&%@a ort "kets in the serial MPEG st ream shoul d be
sel ect edh® :ﬁ respectively p tbemmﬁhe‘ﬂmpmgsanfﬂtq timingd .
Fi gure §aforaiitn édifbé cﬁi’a%

conprising the transport paévﬁetsqgenotﬁhg @ iérr e ngt;g%l at

t he tr af8hoFB3.4a0dKB3.%or chn be/repeated tah least enom As ancuxamplepﬂlestﬂnmgpac ket

therd e@%ﬁth&@%#wﬁﬂve” HE ot i B ok o B A TS R o

86 of Fimay be Possitié toritbte the tidif maﬁadoatfaf theSRAcR& P, \CinAhé Yhitd BIDEK BRELRT S
of the itsgrr of FEigure athat i ncl ude i nforma- 10 tion relating
to the B gﬂﬂlﬂi’@ pSible 1) stops,the tirging informatian ig, the Fhird blaek sectinns TBR4r r |

[err] wﬁh@ge&.ﬁcﬁ&%ta S{ogggemauﬁgs ternediate packets.will be thrown

away. As a result yeen obtained in the recording
arrangement f or rEhectindingginformation forcthe gacket P unbastoﬂddwﬁemﬂm 8b,

[ ata stream,as a funct..i n Oof. ti No con u5|on shoul d be
dr avﬁ) Bg‘m"t'ﬁé’?t“?dﬁmp #tﬂnn@ | H&g’é‘“ﬁ“ k¥ Pradiasirom

the rel wmfacﬁtmewbmewsbfﬁﬁm b 'iib fﬁP g/his for
ous e

the reason that, as has been said Erek rate of the or| gi nal

MPEG daiPAckst Peapcairbg stosedsin the shisd esmnons oﬁm@gup G2 inth same wajtas 1the e

car 1 or ing SoRuRR 6 44 FRAECR ) RIS ke b 8 FF IR stibal O pic 5005

recordi i@t.a data 20 streamas shown in Figure 8b s shown schenati caI I y I n
Flgu O The emgdl e R aEon for the packet P, o can be stored in the third block
sections of the group G3 in the samewayasthennnngmfonnanon forthepacketPH '
been stored in the third block sections of the group G1. The timing information for the
packeth.,.acanbestoredmthethxrdblocks_ecnonsofthegroup63mthesamewayasthe
timing information for the packet P, has been stored in the third block sections of the group
20 Gl - e | |
- Figure 15 schemaucally shows an embodiment of the *normal play® processing
unit 60 of the reproducing arrangement of Figure 7, denoted 60*, for regenerating a replica
of the original MPEG data stream of Figure 13a from the data stream as shown in Figure
13b, using the timing information also stored in the signal blocks, in the way described
25 above. The regenerated replica of the MPEG data stream is shown in Figure 13c. The
embodiment 60°*of Figure 12 shows a large resemblance with the processing unit of Figure
12. The demultiplexer 90’ is again adapted to retrieve the packets from the subsequent
groups of signal blocks, and to supply the packets to the output 91. The demultiplexer 90" is
further adapted to retrieving the timing information t, and dt, from the third block sections
30 in the signal blocks, and for supplying the said timing information to the output 92. A sync
byte is added to each packet in the sync adder 94. The packets thus obtained are supplied to
the input 95 of the combining unit 96°. The output 92 of the demultiplexer 90 is coupled to
inputs 97 and 98 of the combining unit 96’ ahd a dummy info generator 100° respectively for

supplymg the timing information to the combining unit 96’ and the generator 100°.



in Flggre 9, conprise a selector unit 76 haV|ng an |nﬁgt coupl ed to the
|nput ”W%e unit 14'. The selector unit 76 has anoff& 5 78 for
receiving the selection S|gnal suppl-i24d by the user. An output 79 of the
sel ector unit 78 is coupled to the input of a sync stripper 80, whose

output is couplaﬂusm\uassug\!aﬂlabthsipaokehg’kum!ﬂtﬁecomspom timingut put 81 of

gge 25 seI ec%ﬁe@m%ggﬁo a.Cq %ﬁwwf@he %%% unit |

i s fuedrhmhu@qmw dnd (RS dimRlyt ackeg@ﬁz%mtlwetmi pésufisin iN@ipabkdt 35 an out put |

coupled to an .input of a ﬁ) er generator 86. An output of 'the

genermsm t@&q:mtnutt 5:bys the combining, unit 96 ,mmmmngeanungsz 30

 data Bon, B GOt e TR it SPGRR! il Bl oo mnd BE ARG WA, )

receuap;memmmm mpm&&nﬁb@mbomsmmg ¢4 'Nexaptheipacket ®, | wsync

strip er 80, Lch the first s in the Jacket header . see
Fi gur ming ipOFRANA éstecﬁftﬁ’ &pmﬁhamcﬁil B8 on

gi venadar e lﬁfmf?ﬁﬁﬂ lish&? each
packe‘t’ﬂlﬁhhﬁyeﬂoﬁegﬁsﬁg ri aI93 léﬁ‘(’C:Ei“?fata stream gppl ted to meglgurl\%ut 71 and
gener by seans of ommmrsaoera sibtractpn (not shaven)e that the ﬁmemmi isrnag6

i8] 116018 B fFhe g POy o it G et WubWing BR BRI v, LA bR | PO °2
appl i thtiowm awlag donhg)wacoi'mngeAsh resuly; ithe dmhgeinfoegwemﬂ' 1oee geierats a blockut 87
BLdéPeq&a%‘a%&ﬁh%&nS&%h”s 8 e 540 srwRen the 590 i e DA Prce it A SR sg
S]eI terc1t ed b 4[ h&ggelfﬁdct or 76 as ﬁgﬂf asp{gﬁie counlt nﬁﬁnitagfsp?gl;ret Sofjter H‘ E ﬁ(ra ]
count nunber sNeahrﬂlembmm \lmt%femmm packet By gmag&hmlen dtor HMOr age
N 15° the serial data stream. . . .
o Thepackethxsmenextpacketthatlsremevedbythedemuluplexer% and
the packet is supplied, after_theaddmonofthe_syncbytc, to the input 95 ofthecombmmg
 unit 96'. The timing information corresponding to the packet Pk is supplied to the inputs 97
and 98 of the combining unit 96 and the dummy info gmezator 100°. As 1 equals ty. (o,
20 no dummy information need to be is genemted and the packet Py is supplied to the output
'108. | : :
Next the packet pm is retrieved. After eompaﬁson Of 4 With ty+dty, it is
established that a gap is present that need to be filled wiﬂi.-dummy information generated by
the generator 100°. Next, the packet P, ., having a length diy .., is added to the data stream,
25 see Figure 13c. This process is continued for the other packets, 5o as to obtain the regenera-
ted replica oftheMP_EGdataetreamofFigure.l‘.’ac. When comparing Figure 13a and 13c, it
- will be clear that Figure 13c shows an MPEG serial data stream having the same (variable)
bit rate and packet rate as'the MPEG data stream of Figure 13a. This data stream can now
be applied to a standard MPEG decoder which is capable of decoding the one video program
30 selected by the recording arrangement during recording, fromtheMPEGdatasmnof
F1gure13chavmgthevanableb1tratcandpacketrate. o
- - Now, omermfonnanonwxllbedescnbedthatcanbemsertedmthefreespace
in the groups of signal blocks alone or together with the packet number information and/or
the timing information described above. '



10 the si cks. Figure 10 shows an exanple how t he trans ort packets
‘and the c‘gasé@ﬁkﬁdl ng packet nunbers can be stored in t heP ’55’% 0 five

si gnal blocks. Figure 10 shows three su guent groups. of five signal
bl ocks, denoted Gl, &2 and GB_ln whi ch the |nfornat|on is stored. In the

third bl ock t
thlar 15 ggckzscnhg@e%ﬁ | sf stegrgﬂgi thei n?(k)r mat | oémgcﬁ)drf%pmglg%"%
packet [ block in a group ofiy¢=%) sigral blockntd be: thei fipstasigal dbdck ifSRte groldp ofnignalB3 of

Lrgcgrguglogﬁs t#&\ghthﬁ third bl ocikﬂéact | onm@rm d FB of_Bé:gg c&m&é gig;allgonal
i nfor mat g@ lﬁq;@B%foﬁgﬁglnG dpggkﬁtﬂgm]m ahdatored thereafter in the
r

si gnal ocks B4 And SB5 of group GL. In the third block section
TB3. 150f the fi rstAmﬂ@n&kamplodf sach o!.ﬂmmﬁrmmGngsﬁnpnmslon béaptgnhbblockmber

her eat + BRpR 8 B fRCE oot 66U 4B ok Web B K he siin & ket
thl rd bl Sipaabsletk ﬁmﬂmﬁ&%ﬁﬁdbﬁmd adothhmkthsaﬁargﬁlefohﬁgrrew
- t he iacket nunmber k+2 is stored and the Irnformation co ;g) in the

pac ket [ é&}ytheinumbers bip 5209 starad-in %ﬂm’ebmﬁm TB3d ta ésasmebeef

' Llhgcgr gg?‘e%e Jg?%ﬁ%b l;thlhﬁei pacgett r%er 4 I'S St g&gf g t E for

i nf orllﬂall; a dargennymbercof algnal blocks; dietongingr to|more thamomrﬁhpnéangndrblockst ﬁ:zt o
denot ed. Pl Imucihe it sl 0F spkl hot IR ol b e 4 Dril€ slgnbe Hlodk B o
k+8 i s sttoreddinathe ﬂnchbioat@edmhs of tieasigtial blodks. 'NéwcalDtheksignal blocks insa frack ed

~thereafter e SI bl qcks ,SB3, .SB4 and SB5 of the group G3. As 30
| ong as %{’N‘é?ﬂ %“‘Bﬂ“ﬁﬂ dlockinymbeber is sl ler than or equal to

E;/tteh?oﬁg(:k%o?ﬁg? exanigkléhg{nbg{hoél ng %H%mrs [ nm%g Ird %I ock

~ sect il6nsadvantages: INumbeTting the sighal blocksepenithe possibality teshmnemgnimmks imEa. 2
anel ;I'Eg 35@&55 Wal hl Béé’ifﬁ?‘éﬂr SBéoand 323 u&ﬁl?emdonglvyx of atgrljg pgotoup
- signal blocks identified by unique signal block numbers. By dewctmg the slgnal block

numbers upon reproduction, a deshuffling can be carried out on the shuffled signal blocks SO
astoobtamtheongmalsequeneeorderoftheslgnalblocls |

20 Anoﬂlermeasureﬂlateanbeeamedoutlsrepeaungamgnalblock for the
reason that the recording and subsequent reproducnon of the information included in the
signal block require a higher protection against transmission errors. Repeated signal blocks
will have the same signal block numbers 5o that they are icontifiable upon reproduction.

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

25 a signal block has been lost because of transmmnon errors occurring during the subsequent
recordmgandreproducnonstep Whenmlssmgastgnalblocknumbermasequenceofslgnal
block numbers, it can be decided that the signal block havmg the signal block number that
hasbeenmxssedxslost Uponsuchdetecnon anetroreorrecnonoreoncenlmenteanbe
mmedoutsoastocorrectoreonealthemmsmgsxgnalblock | '

30 - Next, an expianation will be given of the funcnomng of the trick play’
processing units 16 and 62 in the recording an'angement of Flgure 6 and the reproducing
arrangement of Figure 7 respecuvely For carrymg out a trick mode (or feature mode)
reproduction with the reproduction arrangement the record carrier 40 is transported with a
speedotherﬂlanthenommaltransportspeed. F1gure 16 shows the record carrier 40 having a




19 information conprised in the packet [err] is stored in the signal blocks
SB1, SMOXRI9EB3:-0of the group Gl, as expl ai ned previ ousPGTIRISPOIERS er ence to
Figure 4. In the third block section @6énoted FB of the third signal bl ock
SB3 of the group GL, as well as in the third block sections TB3.4 and TB3.5

of thmummefﬁhbmww%mnﬂémWﬁkpatH]WO the referefier k-1
Is stored the | r on C e i n t acket [err] s Sstored in
t he si"@ﬂﬂﬁ[}l gck'? "!ﬁﬁﬁ ﬁ?@g@ E’GM %I‘%Pfl MO8 ousl y

Wi th IdnRES f&hﬁﬁbﬁt&me' @stéabfdédlbgcmaaem H&%sﬁ@ﬁn% peor 2 and
TB3.3 of thé signal blocks SB1, SB2 and SB3 respectively of € group @,

the palifferentazimuth angles, so that evemaumbered tracks-have the egzithuthcandroddhe pac ket

2, R e B el by Y, i, Sl P T, (1,

gr oup afohg the pathl 1207 thé head 52, twhich héxddeas mWMonmﬂwanbehbkhe
signal blocks SB4 and SB5 respectlvel y of the rgéé) the packet nunber
k+2 i doJead information from Qnly, pum is stored

e e s e B - 0

t he grmade, eSpecially i lthe case lof videoribformation bemgrwordtdand dateerednéezk form) itris -

cggwrl Secgdgtpagiﬁ s&e&ﬁeﬁg&ﬁgﬂ%ﬂ S ored i n. Fu %{%ltrp%s&pcs!ﬁﬁ'@ B2 and

D

si gnallodakipfik mwwsﬁor&&véﬁbhs&&%&n thetb@l caiet | Ons

TB3.4 and TB3.5 of the signhal blocks SB4 and SBS .of the group &3, the

packetthﬂmmsmmgtg%!’ videa he packet q
G3.

PRt f
I[ﬁ;t]ea 0 g o%el e%‘he pac et n%&hﬁﬁﬁﬁ.yl n th%@?gc sectron 3.3

of thanshagtmtkshhm aembgdahwensmmmmoﬁﬂnmuhbcmt

nu{%ermﬁkicﬂl n_sai.d % ﬁect% !nsiﬁad of étorllrﬁ%éhW%group

&2, o0hg tiseotrict / ol Or ed the packet nunber k+2 in said third 25 bl ock

~section. Inste of storl t he packet nunber k+4 in the third block
“section TB3.3 dfshould d here that the MPEG data, as far as the video data in the

MPEGdatasuumxsconcemed compnsesdataredueedv:deomformanon To realize such .
daureducedwdeomfonnanonthemformanoncouespmdmgmmpwmremmuaencoded
20 soastoobmnsomlledl—fmna Amgherdatareducnoncanbeobmnedbywrymgout
an interframe encoding on at least two subsequent pictures, ruulung in an I-frame for the
ﬁrstpxctureandaP—ﬁameforthewondpwmre Formeaungthetwopncmman
mtraframedecodmg mvasetothemu'afnmeemodmg mustbecamedoutonthel—fmme
mfomanon,soastqregmteﬂmﬁrgtpmre andanmterfmnedeeodmg inverse to the
25 mmﬁamem&ing,mmumwtum;mmel-ﬁammfomaﬁmmmep-m
information, soastoregeneratemesecondpxcmre. '

_ Inatnckmode onlyl-ﬁamemformauonmbeusedmregmmteawdeo
signal as retrieving notonly mel-ﬁamemfonnauonbntalsoﬂleconupondmg P-frame
mformanonsoastoreahzeanmﬁerframedecodmg nnotposs:ble.’merefore,morderto .

30 obtain the ’trick play mformanon only the information stored in I-frames included in the
senalMPEGdatastreamnsexn'actedandusedas’mkplay data.
Itmbesudthatmaspeclallocauonmatrack,suchasmthelocauon
mdxcatedbyﬂxehatchedarealzzmthemcklumﬁgurem a number of signal blocks
are inserted that comprise the mck_play information. Fxgu_:e__l7 shows the sequence of




the signal block SB3 in group G3, one could have stored the packet nunber
k+8 in sdQAI¥YHPT bl ock section. Figure 12 schematical |y BODWRISHMES
enbodi nent of the 'normal play' processi,gg unit 60 of the reprodu0| ng
arrangenent of Fi gure 7, for regenerati r? a repI | ca of the origi naI 30

At YCHEERILE BT RTR e or T

the vay éfsigH dllblbd:kﬁBBKto sﬁhacmﬁgemmtﬁdml mmfmgdie 1%%}@&5&1& eam i s

shown in Figure 8c e erfbodi ment _of the ' nor rral alé@ processing unit of

~ Figure 1%ectionsnbB du theysignal blocksgempeisedzin of she Rgckll@?ll nput

: | ed th
gaggegueé%%{%up%@gﬁg &E%lc%'épﬁ suc he gr(?kgﬁnféﬁﬁ% gﬂﬁ G3 of

Figur$ lﬂdmandxﬂmfonczin#%ubnnsdumﬁby g1 of ?hhe dﬁrd)lﬂbchmcﬁﬁﬁ(ﬂs of lnled siguiat blocky! | ed

to an o a or, retrl e.arr acket . nu ers

k-1, K, %Aﬂq MM i the track pdhsﬂil %(}5&“

bl ocks, ﬁﬂﬁdﬁeﬁtﬂbﬁc&ﬂsﬁ?ﬁﬁ%&uﬁéﬁﬁﬁeﬂ&eﬁﬂéﬂ‘ﬂh Ql'abmscohﬂ)rﬁ@ out put 5

92. The packets retrieved are supplied to a sync adder circurt 94 in which

. t he one ipformatiom indicating that he information istored:-innthe isignal blocksi is aprmaliplay n al | t he

Conbimi 18 ngwﬁﬁmﬁlﬂb@ﬁgﬁﬁiﬁ%?@@@%%%&%?%

- inpul8 Afie siptiaPBlocks SBiS tsngp unit 96 and a dummy packet generator 100
. respectively. An ut ut 1g1r¥60f the dumn{ ?cket generator 100 i s, coupled to
" an input 103 of 1 PrRcsising unit 16 of Figure, Bis thus capabls ﬁ’@‘@!ﬁr&eni ng

uni t 96 g ‘iﬂtﬂn?ol'lﬂaﬁo ?‘% ﬁﬂ[eg% lififue 197
60" . Let us w assune t at t he pacﬂﬁi err ]aan tlig tklefgﬁﬁﬁng - are -

ret ri eveplay infarmationfin thosegignabblocksothat arecspedifically mmtlf@' stoning &endpplaved to

the pociaaforsof b a SRl kRl T 0 G o SRR B idBioR b ' ° '

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

~ the third block sections of those signal blocks. The *normal play’ processing unit 14 will
further be capable of storing the mdxcauon information indicating that the signal blocks
generated by the unit 14 comprise normal play information, in the third block sections of
those signal blocks '

- 20 ' When the reproducmg arrangement is switched into its trick mode, the trick
play’ processing unit 62 will be capable of detecting those signal blocks that have the *T’
identification stored in their third block sections and to retrieve the information from those
sxgnalblocksforfurtherproeemng soasﬁorealmearevnewmgopuondunngmemckmode

The embodiments described above describe a scheme for receiving an MPEG

25  transport stream, recording it asynchronously on a DVCR, and recreating the original MPEG

transport stream during playback. This can be broadly viewed as a method of transmitting

timing critical data (the MPEG data stream) via an asynchronous channel (the DVCR).

' In addition to transmitting MPEG data streams, there are various other

applications that may require the transmission of timing critical data over an asynchronous
30 channel. Asynchronous here means that the physical data rate of the channel is different

from the transport rate, the rate of the data to be transmitted, so that the bitwise timing of

data is not maintained through the channel transmission. '

" In the MPEG transport stream as an example of timing critical data, the relative
arrival time of a datum which represents timing information of the transport stream, i.e., the



15 105 by the conmbining unit 96. Next, the packet [err] and the packet
nunh8YORS/ 9%k e retrieved fromthe group Gl and are apPCT/ER$sPOR6S he conbini ng
unit 96 and the dummy packet generat& 100. It .is established by neans of a
‘conpar at or ~and/ or a subtractor (not own) that the packet nurrber k-11is

or o PR Ciagk, RefRsnte (L) W ot B cheesR Beia s Hoed Wletanct Botgihe. auimy

packahnshflssici Kithb@t ¢ &angmpekwmw ﬁa%ausewet\&séaﬁs | engt h

as the other packets in the data stream and the conbining unit 96 inserts

t hosBhasad.ogk @Mmmﬁymf@ despder willfail to regenematedthe dlatal glock, tapd thehe

pack 8c. Next, the conbining unit 96 inserts the packet
[err?‘sqf%gdﬁ#h'fn%gg Ata stream It should be noted here, that there is no
sgecific needmtsrprbblememmwuaﬂﬁﬁthm@enﬁm danlover an asyackionvos packet
gener at or,. I s al sSo possible that-the rator 100 is a dummy info
geneF‘ﬁ“B?l‘f’m gmg'yéftﬂmﬁﬂ F“@%&?ﬂ iﬁ thejagynchragous |y s

| engikhnfél isia @nkjfinetheBbork, ateplithe ieRedek orfa dF%;ﬁ ,W 304, equal to a
rrult%ple of the l'ength of "time of a acket packet Cé( |s t he next
packet that i Asmmmmmmmmapmmm schemei s

conbieniBiiae B ekt et B < %ﬁ#ﬁé@%&%ﬁﬁﬂ#ﬁ%ﬁ%ﬁt@ e o8
-dontt)?f smz@gdﬁé&ﬂ::nggedtmet nurrbento to acket nun‘tl)ag? k-1 a:tn%:edgacket
Bgckg ‘S@%E‘Fﬂ‘éﬂ‘darﬂ"%@&ﬁ‘& ipplied to the output 13?1
21 NFXtIr%&ﬂf&éiﬁé oiaterﬂmnﬁnkﬁaﬁluﬁn%aﬁtetwatéwmawmﬁdpacket Oie' |

nunber k+2 with the previous packet number retrieved, It appears that
dum’rgoqsm&et must be inserted in the serial data stream Next, the packet

Lerr] is adde%hﬁﬁlﬂ?&ﬁes%rtfeagﬂmﬁ&emgsmhmmuMMawqm
15 number w!nchlsmcreasedbyoneateachu'ansmmnonnmt The tagging is done, as one
example,bymsemngaﬁxednumberofb;tsmfromofeuchuansm:monumt._Anumbetof
bits for the tagging is chosen se that the number of sequence represented is large enough to
cope with the maximum consecutive missing transmission units due to, for example, channel
errors. Therecexverﬂdeofﬂlechannelhasabufferandaeounter The counter is loaded
20 with the sequence number of the first received transmission unit at the beginning of each
uansnnssxonsessmnandnsmcreasedbyoneeachumewhenthemewersendsoma
transmission unit or a dummy unit. Ifmesequeneenumberofareeewedtransmlsmonmut
matches the counter value, the received transmission unit is sent out, otherwise, 2 necessary
number of dummy units are sent out until the counter value matches the sequence number.
25 Thereeexversﬂapsoffthetaggedmfonnauonandsendsoutammuonumtoradnmmy
umtatthehxownandeonstantrate : :
2. If the size of the transmission unit is known and constant but the transport rate is
unknown

The transmitter side of the channel tags each transmission wiit with, for
30 example, two pieces of information which is sufficient to determine the start time and the
. end time of the transmission unit. ‘For instance, a pair of the start time and the end time
itself or a pair of the start time and the time duration. of the transmission unit can be used.
The receiver side of the channel now has to regenerate the transport rate from the tagged
information in addition to checking the start time of each transmission unit. There is no



Fi gure 8oy bkpmrprocess is continued for the other packetg ﬁ%‘% 0 obt ain
the regenerated 5 replica of the MPEG data stream of Fig Fg e

conparing Figure 8a and 8c, it will be @9ear that Figure 8c shows an I\/PEG
serial data stream having the same bit rate and packet rate as the MPEG .
dat a strmuhtoﬂndéngdxmﬁmm@'m thigledse, st ream can now be applied to a standard -
- MPEG decg Plh m_]yﬁlg s, ca abI e _of . decodi ng.t he one vi deo program sel ected by

t he recordi*h@ f.rom the MPEG data stream of

Figure 8c. 10 F [i a streamas a
function of tine, ttﬁerec}atade?Neam corrpr@é\rﬁﬁ%%% ﬁf@ﬁ?‘ﬁe stream,

vari abl ei-¢.¢oglyHthe siming oo specific date hasita bemaintzined, mﬁh@ﬁeaeuortegaeﬁ:ahke

0 e e i, B i ot

Fi gure liceiveris higteémiugh So Udt\nhoAiiHle dverlap éF trardfission mﬁmg?cﬁ.rgem fication

pur poses. Fi gure 14 shows 15 schenatically -an enbo e " nornal

play’ pr &WMMWmmwmmm&dmfﬂlemmguded

f; the
Il?l trhﬁ Fi gured%awatlﬁe rge resen#éth%%ﬁkﬁwﬁgﬁ?dl n%tg&FgogedThe

. enbodi wdmmmmmmmmmmemmbmmMeMmeuamganﬁmml ghepd of

i RG i, A e B tpemation s g e sdied Aavarco °r»it11§w'r2ep‘3vre§fs§¢2?mmg

its Outmhhnﬂdheﬁﬁhﬁhe@zdﬁaﬁwwh%ﬁsﬁfmbﬁlﬁnﬁ%m% ?@gﬁ ging
. only th se ackets of t he packets [err] in the serial str m o I gure
' 13a that xpesied asrival | time ofythe diming mmgrmmhammromen

sel ect eca.m?, ?ﬁi‘@: an exanple, that the packets [err] will be
i sel ected an tﬂﬂm %%ee i nternedi ate packets will be thrown away. Fi gure
- 13b shows the datPigater Hhisi abloti diagrane of anbtinercforth of thabasid ?’stehfl aphif4pp

reference

| the nal.. bl.ock al read has been explalne

o B b g S B e ramp e of e MBCciam s 1 e
- rel ati ongbdivided e &an

. shoul d be .nlot.ed that,hglﬁts{r?g{}g%@ fggﬁets %ﬁnggta s?#‘e@a‘g re 13a

- have- undigital intesfage(D-IFdy al | 30 |ncI ude 188 bytes of |nforrrat|on

- Therefore, the pm&%w%d and di s%%ed in F‘fGQOLF tb This

embodiment corresponds to situation 2, and thus comprises a reference clock 132 and counter

20 133mdeﬁemnneﬂ1eunungmformanmofﬂlempuueddatameamandugmhuanspon
packet via block 135 with a “time of arrival” (TOA) stamp and “duration of arrival” (DOA)
stamp,bothmthmpect_tothelocalcountet. These tagging bits are recorded via buffer 137
onto tape along with the corresponding transport packets (TPs) using the extra bits available
fromthe2uo53yncblocksmappmgasducnbedearher _

25 ' Onplayback,eachrecordedpacketxsmdoutatltsconectnmeandmte
according to the “time of amval" and “duration of arrival® stamp information under control
of a read control block 138. The TOA stamp indicates the time when the VCR should start
reading that pamcular'l'Pfrom the buffer 131 and output it to the D-I/F. The DOA stamp
mdxmtesﬂlerateatwhlchthat'l‘l’shouldbemdout,xe 188 bytes of that TP must be

30 mddunngtheDOAoftlmtpacket,heneetheramembeewlycompuﬁed The MUX
block 139 is used in the normal way to. mterleave the tagged packets with trickmode and nuill '
packets as desired, and the DE-MUX block 140 acts to strip added packets on playback.
Thxsschemerepmducesanthedemedpacketsatprecnselythenghtnmeandatmecorrect
rates However, the output stream does not fill in the missing packets, hence has gaps. The




have been shown as packets having an equal |ength. The enbodi nent of Figure
14 recwowsg7athe data stream of Figure 13a and sel ects tﬂmmémmst he packets
[err] The packet deteor 84 detects ths recei pt of each packet in the
original serial MPEG data stream appl Q4 to the i nput 11 and 22

generates a cl se for each packet detec . In response to_each .

cl ock Ml grasen ?‘(’! S{E(LSH‘“ ‘F@'“B@“e@vﬁrgq&ﬁ' tale Mot ?’hg“ﬁ%“w ant s

[err] o of ;
&%ﬁsﬂawwlﬁagm &Caum m%%ﬁWﬁaﬂﬁMﬁgfxﬁ&fe Pl

output 111 °of the detector 110 appear the time instants
Mor eowdhich are asismallrs:20:byses long. ﬁnm obriousiypotrhe ﬁﬂedbneﬂtelmks interval s

ot cr RS j s SRR BP0 B YR Fomehl B o 8 bR,

outjputraisgpbrt stredar. the I nft uence - of the control signal applied to the ,
contr ol |nput e conbi nin I,t- 82", the contrg unlt conbi nes the
packets [err] ?ég @@W%WM?%QF transpost sigsam resuling. tIn PPEﬂfants and
corr eg@pﬂh |ﬁ§ﬁ§ﬂoﬂ1§realf [ fwlo gmm B}w

stream suppl | e%flg lﬂée@!m et'ect or 1%% or @H rage |nto tire si gn

bl ock®. Wuerenbﬂaﬂypoﬁgrammt r@mphgbackoaﬂtthnpackasttiebnmrtelwmll be

;z;(rjrlled oyt |n t he, sgn&ﬂ{ ¥ ast.l scusgelrﬁ§§ t]I ove wﬁ\ﬁgrefer %’5@8?[3?1510.

ca b%oﬁ%céﬂbh?w%:aﬁﬁi Haxeetheompdtrsuwﬁ TsBﬁoie of the
first _si naI SBl of the group Gl of Fi gure 10, t he |mng I nformation
[err] buf stoeamy . If thednputsiream @cmemmmmoﬂ@@mtof t he

thlrd %%% of the group Gl, the tining information [err] and '
[err] |s store n e third block section TB3. 1 of the first block SB‘
of the group GzrhetﬁmuglmfmganMnrﬂmtnpmdhurmherieﬁmbe]dmmnMMed In the

third bl ock ' o den%%ﬂn{o%a% t{I]'te invention. One simple way, as an example, is

15 toconnectthemputdatastmamtoaknownpacketdeﬁecﬂorcucuu134wh1ch<zndewctthe
- start and end times of each incoming TP. Theoutputsofthepachtdewctorcucmtmmen
be used to detect counter values of the counter 133 which represmt the desired timing
information. ThereferenceclocleZmustbethesame&equemyfotthetecordmgand

playback process for consistent mta'pretauon of the tagged mfonnanon and appropnate steps
20 takenmnunahzemewunterl%mapmdemnedmannathatmconmwmdunng
 recording and playback. 'merecordednmermformauonxssm;»pedfmmmemsport
suummtheradconuolblock138andlsuwdtodeﬁemunewhenthestoredTPscanbe
output.
For situation 1, wherethenansportmeofthemconungmmponstreamm |
25 constantandknown avananonontheprevxousmethodanbeusedtorecmteﬂussu-eam
onplayback. Themamfanuesoft!nsembodtmtreqnueonlyaloaleounter(mplaceof
merefermceclockandoounterofhgurelS),mcremenungattheamvalofeachn'ansport
packet, and tagging each transport packet with a "sequence of arrival® (SOA) stamp, using
the extra bits available from the 2 to S mapping. On playback, each time a "discontinuity”
30 in the SOA tag is detected, it is assumed to have come from a TP that has not been
recorded. These “missing” packets are replaced with Null packets. All TPs are output at
the known and constant transport rate. The Figure 20 time dlagrams ﬂlustrate the input and
output streams showing maintenarice of the critical timing mfonnauon
In the block diagram of Figure 18, only the data flow is shown by the arrows.



20 thi r dwieh G701 ock SB3 of the group &, the timng infpepplokppieserr] and
[err] is stored. In the third block section TB3.1 of the first S|gnal bl ock
$B1 of the group G3, the tining infornmaBton [err] and [err] is stored. In
the third block section denoted FB of the third signal block SB3 of the

gr oup c;émoseslnllndngﬂ:emrbwn&mdmt{m :l]atamrql@frﬂ}eblgclgtmemrcpmwm o)

t hat th §r:%1 gnal block SBl1 in 25 the
groups anhﬁ'ﬁn #Jd%l rd H’ﬁp S €C é%ﬁ lﬂﬁ%@hlrd signal block SB3 in
the groups is/ar akspmvmmlylmﬂmatedlthelnmhbmialsoagphcﬁlemﬂlendatalfomam

case, the timn |nformat|on can, pe, stored so el s can be stored
Ealrtly jandather; “‘HP&)&% ?VE‘?M Re el setiﬂsee
elo gﬁ.&@{pﬂamr% hiafh b16ckd 150 dea 1815F % On -
[err] arf?lm err] Is stor |n the %c ogi secti1 ons TBS. TB3. 2 and

TEB 3 - ofthe Farns ofya hlock| header, swmmaszgmmmmsm group Gl. .

T

ot or age ARD @*"ﬁn (o B oF s YRR CRE, 7 42 s éfedﬁ'%ﬁﬁpzf’?ﬁlﬁfég@ﬂ"o#%zn

. be repee;hedlo%k 1ad 152 ¢n aMPEG Application. (Ihahisiexirmple; thedblook payloadeise] and

[err] is store |n each of the thrid bl ock sectlons T6BS 1, T ]3
Mbﬁ@smm & ROHBIERL 166, (40

. TB3.3. TAHissiHi

E} gggﬁl é%gfnb@%&f' e&rﬂﬁ&? spectlve f ﬁﬁéésé’?’g%g %??&%H a%ie.qg?ll

. timng iistining information. muqnmumdndmmmddmmpmsﬂnhclnmmgnn@mawacu ty of

e RO RRC2h By o g g PR el éﬁ??bew&ﬁ?%%% n

each of THege b st&ealxﬁfa |18 &r E&aefl 180.d AGisnia lePIEEbitsfoe each

store the tlmng i nformafion for the Packet errf in the: tgll’d bI ock

~ sect i on bytsglogation peigter X6 peintess,(16121) 7 60 bity; 21 hitsforrach i panter X
- the 13“ r@p&hw(ﬁgmﬁ&nﬂ 198%bifs; totalling 186 bits or approximately 24 byues
As will be noted, thebyteposmonpomtersneednotallpomttothebegmmng
andtheendofapamcularpacket Intlusexample, whlchlspteferred only byte location
pointers 167 and 168 point to the beginning and end locations of the second transport packet
161. Theomerbytelocanonpmnterspomttoalocanonoffsetfromthebegmmng That
20 offset location preferably is the location of the PCR, typically located at the 12th byte after
the beginning of the transport packet and which is eonvenuonally used for timer recovery as
asyncpulsetolocktheclockmtlwapparatustotheclockoftheencodmg source of the data
stream. Bythxschmceofbymlocauonpomters only6pomwrs 166..171 are needed to
unambiguously 1denufy the tumng information of the sequence of 5 packets 160..164, with 1
25 packethavmg2polmersandwnhtheremammg4packetshavmgonly 1 pointer. -‘The
| associated data 173. 178mth1:casexsthenmemstantspmntedtobyﬂle6pomters The
associated data can also include the ‘packet number. Where the bit rate is known and
constant, the data could be the packet number alone. The resultant total payload is the 5
packets 160..164 plus the payload header or tag 180 which contains the timing information
30 for the succeeding 5 TPs. o |
| It will be understood that what is contained in the header 180 are two fields
associated with information unit. For example, it would contain the byte location pointed to
by pointer 166 and a second field containing, for example, the timing information for that
byte location. | '



and TB3.5, and not in the block section FB. The tim.ng information for the
packetwpaesP7tan be stored in the third block 10 sect iraraBssooidse group
in the sane way as the timng infor jon for the packet [err] has been

stored in the third block sections of the group GL. The tining infornmation

for the packet SRGt hegroup
& in the sane%é‘%%‘gﬂe tlﬁ’lé‘&é%%hﬁ M?Pf‘ﬂﬁzaﬁ‘%#’?‘? s been -
st or edepicted ireFigure #8 o b usedwith asblodk formatiercstage@ositibned before the buffef he

timn nforrratlonfor acket can be st or in the third bl ock
sect | L¥7 WL}B" Ei?cﬁrfg LF\SI rﬁ’ﬁﬁ& heagery, computinge pack
[err] addPad %ﬁu@ B .GlL. The
timng Inéﬁfi?ﬁ?ﬂ? e paCEﬂl?tFeerwz'ﬂi ca estorgilntﬁ I'rd bl ock

seft i recordirig.t he group &G in the sarre way as the timng information for the

FG)?.CkEitgL(raer]:LShis been stored #@%Mk ctlons of tpe gf-[g\lljrg 20

procezsi Mg hbn@%élﬁdés"lﬁebﬁélfe@dﬂﬁ'm NdtRRGE f the gdegt ed 60",
for regenera ing a replica of t he or| i nal MPEG data stream of Figure 13a
* from WA taRa ¢ P@‘*ﬁ‘nﬂi 3@@&%%&# tion

?leagnera repI | W ?#%Egﬁgmg streami1s S.ovvn |'r11‘a%egure %th

edﬁodoptmns \\ﬂﬁélnteqﬁugmwﬂwmfmmhbmntgmsr esenbl ance with the processing

unit of Figure 12. The denul er. 90, ai.n_adapt eq retrieve the
packets fromt M%@Lg@ P"%f&)‘é‘&"“‘gﬂ H?Ohﬁfﬂ t he

pac kewem:atx&anewesuiensém fheRide 2ot bilythe Iforrition] depicusd! i Figavd 3, Bt t O "

retrieving the timng information [err]. and [err] fromthe third bl ock
sect i Usm pagket sequence nimpess, and in jgen informatiop needed for Sming transpareney,

LSL?W@'&Q@E‘@ paq;l%gts th?gh(ﬁ)%t a%are% toﬁftﬁg |%ﬂ’85t 21?

t A8 ctimbigni ng unit 96 - The output 92 of the denmultiplexer 90 is coupled to
rospect i vel y {She B tﬁwﬁg%'%w R R U N S
and t!h%adtﬁﬂﬁéﬁ&ﬂfsnﬁ@&i—by—cable MPEG information slgnal) is reoorded on non-real-time :
media (the DVCR). Arother lmportant example is what is known as a P1394 D-I/F and in
which an asynchronous transfer is involved in which it is asennal to recover the timing of
20 the original data stream. ' _
mP1394mmfacepmtocal datablockssxmﬂarmﬂ\atshowanxgureZIare
used for data transmission, for example, between eompumorconsumerelectromc
apparatus. IfthedatawasMBGu'ansportpacbts medmpuonglvenabovewuhxespect
to Figures 21 and 22 could be used. Inﬂnsease,thechanndunotstonngthemmdata
25 sﬂwnbutduetotheasynchmnousnaﬂneofthe?ﬁ%mﬁerm thecorrectnrmngofﬂle
WEGpacbumlostmthoutmgthemmnondumbedhemn



24 Let u ume that the packet [err] and the correspondl ng. timng

i nf or mat Fvgﬁggirz??etrl eved fromthe first group Gl of five BGTJR °%f5ocks

and .are applied to the conbining unit 96' a3d the dumry packet generator -
100'. This results in the packet [err] being supplied to the output 105 by
t he conmbiRefetencepi t 96', in response to the ti 5 information. The |ength of
the packet [err] will be equal to [err], and the packet will be applied to
the output 105 at a time instant cor ding to [err].., Next, the packet [err]-

and the ng inf rr] are retrieved
fromt het(ginoup Gl %%ﬁg%bﬁ&%ﬁfmﬁﬁ%% and the dummy
packet g&®er at or Jmﬁbpahtpmt applh:hhoxshed% 202950 (PHNT1422419npar at or and/ or a
subtract (not S that the, tinme |qi% 8 %£er&bﬂls not 10 equal to
[err]. equent Paant tion. ge ?’0 31@’ d4tNet [err] has been
thrown a durin QAiRAdee Hﬁqvas Uﬁﬁﬁ g,]agg 00
generategq% bIockg%?ﬂ%unny |nfornatﬁ§%y§guns to T &ﬁ%ﬁgggng %éthe

end of3 the packet 1984r], at the tine instant [err], and the time instant

[err], Fi gure xt .ot he co 'eamiSErts the packet:
[err] hasf)ng t he I"i%é?tﬁm[em %F@%@%@%&&dﬁstream The packet
[err] is the next packet that is retrieved by the denmultiplexer 90, and the
packet is supplied, after the addition of the sync byte, to the input 95 of
the conbining unit 96'. The tinmi ng information corresponding to the packet
[err] is supplied to the i nputs 97 and 98 of the conbining unit 96 and the
dummy info generato 100'. As [err] equals [err] 20 no dumry information
need to be is generated, "and the packet [err] is supplied to the output
105. Next the packet [err] is retrieved. After conparison of [err] with
[err], it-is established that a gap is present that need to be filled with
dummy i nf ormation gener at ed by _




t hegenerator 100'. Next, the packet [err] having a length [err] is added to
the da™P¥¥¥®Hm- 25 see Figure 13c. This process i s coORCTIRISHOISST t he _
ot her packets, so as to obtain the regengra- ted replica of the MPEG data- ~
stream of Figure 13c. \Wen conparing Figure 13a and 13c, it wll be clear

t hat IZ%M;ELBC shows -an MPEG serial data stream h%—m%(ﬁiarl abl e)
bit ra packet rate as the MPEG data stream of Figure 13a |sﬁ:fata _
stream can now be applied to a standard MPEG decoderumm”

decodi ng the one video program 30 selected by the!r "u"”:mgme
during recording, fromthe MPEG data stream of Figure®13t tavi*ngsthe
variable bit rate and packet rate.. Now, other information wll.be described’

that can be inserted in the free space in the groups of signal blocks alone
or together with the packet nunber i nformation and/ or the timng

inforqation desg "?Fm?’ 3 er information is
the i ?orm&tlon iden |¢PB*§ %ﬁ%ﬁ%ﬁﬁmhﬁﬁw nal
bl ocksompribiagithesteps:st si gnal bI ock in the group.of signal blocks. Such

i nformation can be storedéhn the thué bl ock .sections TB3. 1 of the signal
bl ocks SBL in tRe Jreviding data, subdivided én@@mmlq sugcessive

Anot h@gis %gm{n ﬁﬂlﬁﬁo ‘IEfK information is the i nclusion of a signal
bl ock nu I'n 'ﬁ?g t H‘S dck sections of the signal blocks, such as in
t hd situation dii) Rietermining froph thetimingegritical ddsa af leastone ilem cﬁammngd out

ot or o AP rwR bR e Buladd A Yok o oF oo™, o et Vel y of the

signal blocks $f) tagghig-atileasessie of thenranSinision unite WHttnGAIDSY el oh@tel SO bif
reali zgd, f,or,éo a, | arger number of signal bl ocks, belonging to nore than

one gf “pl ocks. One could imagi ne that all the si ghal bl ocks in

one track have (f;)Ughrkng ggﬂm rwithh W’ﬁg%la }%ﬁ bl ock
sel%tlons of the S|gnal ttfdcks Now, a‘ﬂJ ﬁe Sl gha ocks 1n a track

mfonnanon over the asynchronous channel,

(v) receiving from the channel the transmission units with the tagged items of
timing information, .
(vi) recreating from the information received in step (v) the timing-critical

data. |
15 2. The method of claim 1, wherein the timing-critical data is an MPEG data
stream, and the transmission units are transport packets.
3. The method of claim 2, wherein the channel is a digital VCR.
4, The method of claim 2, wheremﬂlechannelxsasyncluonmm
5. | The method of claim 1, whemnthcumngmformauonforoneu'ansnumon
20 umtcompnwmlymepmnﬁermabyteloeanonoftheuansmmumtandassomwd
timing information.
6. The method of claim 1, wherein the timing information for a plurality of

transmission units comprises two pointers to byte locations of some of the plurality of
_ transmissidnunitsandonepointertoabytelomﬁonofﬂleremainderoftheplunlityof
25 transmission units together with the associated timing | mformauon

7. The method of claim 6, wherein the timing information for the plurality of
transmission units is stored in a data unit associated with the plurality of transmission units.
8. ' The method of claim 6, wheremmetwopomterspomttomestanandend

times respectively of said one u'ansmxssmn unit,
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can be i by- bl ock numnber

nunber i n;w?tﬁg&??gnal ”’MHIHH ;ms!ﬂmged above has a nunb%?'?}é?g%@gws

advant ages. Nunberi.ng *t he stgne ks opessthe possibili ty to shuffle
signal blocks in apn order different fromtheir original order, as |ong as
the shufPting is déadnethed,ofclaim8owhersin wmlmmgouadxm location isytheini que
si gnal bhﬁﬁﬁm par) . By detecting-the signal block nunbers upon
‘reproduction, a deshuffling can be carried out on the shuffled signal

‘bl ocks sd0as to oftheimethddofclaim Bawherein data essocidted with theconei poimér isltoaks. 20
Anot her neasur.e t‘ﬁa ca tg?e carried out is repeating-a signal block, for
the reas§meRSAnt B@&huent reproduction of the

i nformatigpn i ncl uqpg méuu;msfghﬁp h&ein ﬂﬁrgﬁ}y bR agai nst
transm ssion errors. Repeat ed si gdr)la*;t bl oct?(lg will ﬁ)gve thgmsag(r?wfe‘it#s?l&nal bl ock -
nunber s YanspREkPackety of ap MPEG i ipformation sigeal. r epr oducti on. Further, "upon

detectio of t he r 25 a
sighal b ock has ?gg% ‘H%ecause’ o aﬁg%ﬂgwﬁﬁﬁgg %@?&ﬁfl ng during
the subs¢8uent reThednelgodoficiaiap i bowhéreinthe phuralitylof transmission uaits ag®in bl ock

nunber in a sequence of signal block nunbers, it can be decided that the
si gnal bPWBRE%avi ng the signal bl ock nunber that has been missed is |ost.

Upon jgucipg det ect i ﬁkﬂ‘iﬂ% Fornnfited A8 al out’

So as to correct ?Pemg?péﬁmm ssi ng SI gn Pgeﬁoc s %a%

an expl ableck eamprising lie ogder arblock héader, anbloclo payloadodompirisingt a plukamy afithe

pr ocessi n the recording,arran f. Eigure 6 and the
repr'oduc%@#@%émﬂﬂh%‘iﬁ é"{?% @ﬂ? Wgﬁg%?ﬁ Ot? g out a trick

node (or13eature rmdeaemapomm ll:D,nwnttbh mbeldcgrmwboﬁﬁnﬁsraaﬂmaﬁbf the

record carrier 40.is t ans rte V\nthas d other than {he nom nal
t r anspor FaRSpOBpacksts an tq%% mms.mwwafw ke plurality of

nunbqs ofﬂﬁg},aﬁ packéte ks recorded onit. Figure 16 also shows a path, denoted
by the reference : '

ThlS Sheet Has Been

i :mn IMI I lill

!’ THIS SHEET HAS BEEN
! REPLACED

PPy




nuneral 120, via which path the reading head 52 scans the record carrier in
sai d tri c¥OAYEE7? Generally, the information in the tracksPFE¥IBSPON6Eed by at
l.east two heads having gaps of different azinuth angles, so that even
nunbered tracks have the one azinmuth and odd 5 nunbered tracks have the

ot her azinmuth. That mans ‘that, when s gdeng the record carrier along the
path 120, the head 52, which head has one of the two azinuth angles, wll
be able to reaq information fromonly the even nunbered or only the odd
nunber ed tracksgiln er to en ke a reprodugpron of vi degpi nformation

during a trick Yyl ay e, . especigFly in the c of video i'pformation being
recorded in a d&a refduced form \it is 10 requi\red to add sgecial trick
play information_in special locatlons in the tr : . .
l'ocations are sqggyrieqThy |{g)s hq@ﬁ”ﬂ Lg—g the WiBEQPUS $B%¢ he record
carrier that arq pdssibld 11 atrick play node. This tiic ormation
is special video information recorded in addition to the normal play video
i nformation that has been recorded iarEEE ttacks in the way descri bed

i I

ot™* b

above. As a consequence sone of the |l ocks in a 15 track conprise
this trick play information, which s scanned and read by the head
52 in the trick play node. It should be noted here that the MPEG data, as
far as the videoidata in the MPEG data streamis concerned, conjggses data
reduced vi deo infornation. To realize such data reduced video infrmation

t he infornat[pﬂ corfresgonding to one picture is intra encoded 20 oas to
obtain so cal’l | -ffrafes. A high x@ﬁ&@q duction can be obt|ai ned} by
carrying out an |i ntierfrlanme encodiﬁ& al least two subsequerft pic}ures,
resulting in-an |l -ffrang—fFor—ttre—frrst—prcture anad a P-rrane fjor the second
picture. For redregting the two pictures an inrafrane decodirlg, inyerse to
the intraframe gncodi nq, nust be carried out on the I-franme ijnforngtion, so
as to regeneratg the fifrst picture, and an interframe decodirg, inyerse to
the 25 interframe fencadi ng, nmust be carried out using both tlhe I-frame
infrmation and theosH fiagde i nformation, so as to regenerate tHeopecpnd
picture. In a fri§k A@ e, only |-frame information can be usgdghial
regenerate a vfcheB signal |, a's'retr-i\FJi ng not only the |-frang Ihp}_aO'mation
but al so the corf8sponding P-frame ideo data _ b :
¢| 4 es
al| ¢
r
e
136| a
137 S
138 | auxiliary data
139 .
: vertical parties
148
=149 |
‘g.‘_.l': > . n ' . —prt 8 P
L 90 Bytes

 FIG.2



information so as to realize an interfrane decoding, is not possible.

Ther ef or eYOP¥2B7ter to 30 obtain the 'trick play' inforna?ﬂ?ﬁ?”@?ﬂ@ t he
i-nformation stored in I-frames included in the serial MPEG data streamis
extracted and used as 'trick-play' datg. It can be said that in a special

| ocation in a track, such as in the in@ on indicated by the hatched area
122 rn the track 124 in Figure 16, a funber of signal blocks are inserted
that conprise the 'trigck plave—inforogti-of—k-gue-l/-shows—tho_soguence of
.27 signal blocks in the traé’h_irz4. The 'ﬂgtched arBﬁHl_ZZ n Figure 1p is

f or med bythe sequenc ' oekes LCII] o [CI_I] rfret-trstve—t-a~t he

- sequence given in Figure 17. The”third bl ock sedions TB.in the signal

- bl ocks conprised in the trick play area 122 of th&track now conprise an

- indication that the signal”blocks conprise trick node_information. This 5
“indication informati on #5S denoted by 'T" in the third ock sections TB3 of
the signal blocks | ] to[err] inclusive. The signal bMNcks stored in the

“track prior to the”trick play area 122, as well as the sigml bl ocks stored
in the track afTEr € 1T CK _pray areamcorrprlselmorrratlonindicating
that the infor i stdred in the sig bl ocks is nornmal pllay '

~information. Thingmscati on i nfor nayg e denoted by "N in the third

- bl ock sections qJ.h“.LQ.D&Lﬁ%E&—L&LLJ—Jh&_LLI—ﬂ% play'
‘processing unit 16 of Filgure 6 is thus capable of deriving the trick play
i nformation from the MPES data stream applied to its input 17, storing the
trick play in 6rmation in those signal blocks that are specifically nmeant

for storingahe trick play i nffogmation in a specific location in a track .

“and for i ngertiRg—the—-Rei-egi-on mation 15 indicating that the signal
block is a| SYN®a] blodk in vhich frick node information is stored in the
" third bl ock—sectroms—of—t1os T | ocks. The 'nornmal play' processing
unit 14 will furf‘ﬁé‘?‘b?‘(f%ﬁrrd storing the indication inﬁr t fgon
i ndicating that the si gRdiytesl ocks : GEIS)

TB3.1 TH1
) )
(
se1 "W
TB3|2
]
(
SB2
TB3.3 F)B TI;IZ
)
( (
SB3 N
TB.;M |
(
SB4
TB?.S
(
SB5 _ _
| e 75 bytes ' .,'

L mwe . FIG.4



éenerate unit 14 conprise normal play information, in the third
bl ock seg?&%ﬁé%ﬁf those signal bl ocks. 20 : Vheﬁ*FHB”WEb oduci ng

arrangenment is swtched into its trick node, the trick play' processing
unit 62 will be capable of detecting thpsg signal blocks that have the 'T
identification stored in their third Bygﬁﬁ sections and to retrieve the
informati on fromthose signal blocks for further processing so as to
realize a reviewi ng option during the trick node. The enbodi nents descri bed
. above describe a schene for receiving an MPEG 25 transport stream
recording it asynchronously on a DVCR, and recreating the original MEG
transport stream during playback. This can be broadly viewed as a nethod of
transmtting timng critical data (the MPEG data strean) via an :
asynchronous1channel (the DVCR). In addition to transmtting MPEG data

streans, there are ﬁrious othﬁ&aapplicatioqptrmu may rqggire t he
EE g critica ' 0

transm ssion §f ti dat a over an @synchronous channel .
~ Asynchr onous re ans that the physical dath.rate of the channel is
~different fromuthe tiransport ta&e,-; tet-her-tansnitted,
so that the bifg{ FTI M of data i|g3jot mai nt ai ned |tG4 |ANDEX G&Ichanne’l'
transm ssion. §n fhe [ ransport Istrleam as an exadpld of tinihg critical
data, the relative arrival time of a gdatum which represents timng
information of the transport strea i.e., the 28 Pr _
Ref erence (PCR), nust not be changéd beyond a specified tokerance through
transm ssion wi thout changi ng tle PCR val ue accordingly. Thidg i s because
ot herwi se, the Phase Lock Lo (PLL) circuitry of a decoder w\/
regenerate the data cl ock, d the buffers may under/overf.l ow
This problemof howto transifit timng critical data oveL an asyTChronous

fail to

channel without changing afyldatum to be t MPEGDATAed al sl exi stsjwhere the
asynchr onous ' R L)
: =12 o j=138
SELECTION |
SIGNAL 1" |
nlp o w] ®
| sammrfsl SN Ll e
0 O i\ 19
| 84 86 .
{
| [TPAGRET | [[PKT NUMBER k
DETECTOR GENERATOR

87

FIG.9



ehannel i uter network, a telephone network or a digital interface,
e.g. P13§§93$£B pl ai ned above in connection with the NPEE&HBFF@EQ?ion, t he

basic schene is to tag each transmi ssion unit, e.g., an MPEG transport
packet, with timng information 10 bef,ore transm ssion and use the tagged .
information to recreate the proper dd& 1ﬂ2ning at the other end of the
channel . Three possible situations may arise. 1. If both the size of the
transm ssion unit and the transport rate are knomm and constant The
“transmtter side of the channel t pgs pomg ssion unit with a sequence
15 nunber, which is increased by|oee : nsm ssion unit. The
tagging i s done, as one exanpl e, -y'T Herwd Nl a fli xed nunber. of bits in
front of each transm ssion unid . : it i

so that the nunber of sequenc®
maxi mum consecutive m ssing transm ssion
errors. The receiver side of the channel
counter is loaded 20 w th the seque
transmssion wunit at the beginning
. increased by one each tinme when the
or a dumy unit. If the sequence ¥ ecei ved transm ssion unit

mat ches the counter value, the recei \os ission unit is sent out,

ot herwi se, a necessary nunber of dumry un ts are sent out until the counter

val ue mat ches the sequence nunber. 1 :
i nformati on and sends out a _transm o unjt or a dunmy unit at the known
: P trpnsm ssion unit is known and

- and constant rate. 2. If th
constant but the transport fat@ i g he transmtter side of the
A | for 30 exanple, two pieces of

nits due to, for exanple, channe
as a buffer and a counter. The

’ of the first received
ansni ssion session and is

. channel - tags each transmgssijon
informati on which is suf
i ' i SSi a pair of the start tinme and
ime and the tine duration of

=1 ver side of the channel now has

the end tine itself or a pait-or ¢t
~the transm ssion unit can be used.

. to regenerate the transport rate fronlt agged
: | e ©
o O
g; L.
31 [y
<= #
28 I
3 v
EP----—O——H
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=Tz _11 = |
a2 g_g |
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|nfornat| i dition to checking the start tinme of eac ] SSi on
unit. The‘?@*’% %i ] Ec‘k@gﬁg}g If only

29 need.to insert dumry units in thi
t-he tim ng of speC|f|c data is inportant If there is no need to maintain
the idiosyncracy of the entire trans .ﬁ tream i.e., only the timing of
‘specific data has to be rmintained, e is no need to regenerate the 5
transport rate fromthe tagged |nfornat|on provided the transport rate
generated by the receiver is high enough so that no tine overlap of
transm ssion units will occur. The transmitter side of the channel tags"
each transm ssion unit with the [ocation of the timng critical -datum and
its expected arrival tinme. If the |ocation i.s known and constant, the
| ocation information can be omtted. If there are nore than one tim ng
critical data in each 10 unit punber of extra information pairs can be
added accordingly. The receiverl sifte of the channel determnines the start
time of each transmssion unit fromthe output transport rate, the |ocation
and the expected arrival tind'GT'F e 5|n1ng criticdl datum There is no

. need to insert dummy units irj thisfkcase. Figure 181fis a bl ock di agram of
. anot her - form of the basic sysem faga+® applied 15} to the MPEG application
- where R represents the tfrar e WEG gat a stream subdi vi ded
into transm ssion i 'gg of transport packets
- froma digital interfp ( O corresponds to the
. selector 76 of Figurg _ enbodlnent to situation 2, and
t hus conprises a refdrah@ clbck 132 and do § 133 to determ ne the
~timng information of] t& |nphtted dat g st ) ag each transport
. packet via block>g¥£VVM§ "llﬂE of ar®iVg OA) stanp and "duration of
carrival" (DOA) stanp,| BBt i counter. These taggi ng
- bits are recorded via
| 3 —

FIG. 7

52
40




énto tape_al oang with the correspondi ng transport packets (TPs) using the

extra bi tg'oa?%'%r’ab-l e fromthe 2 to 5 sync bl ocks nmappi ng %gG%WF%ed

earlier.. 25 . On playback, each recorded packet is read out at

its correct tinme and rate according t ?*he "time of arrival™ and duration
h

of arrival" stanp information under c QI of a read control block 138.
The TOA stanp indicates the tine when the VCR should start reading that
particular TP fromthe buffer 131 and output it to the D-I/F. The DOA stanp
indicates the rate at which that TP should be read out, i.e., 188 bytes of
that TP nust be 30 read during the DOA of that packet; hence the rate can
be easily conputed. The MJX block 139 is used in the normal way to '
interl eave the tagged packets with tricknode and null packets as desired,
and the DE-MJX bl ock 140 acts to strip added packets on playback. This

scheme reproduces all the desirgg packets ateqreci sely thgeright time and
at the correct rates. Howevey, e.out|put sﬁam dqes noﬁill inthe
m ssi ng packets, hence h psS-=, The 0 LN regson fOr this is that the
i nput stream can have ga ’ILQ;II‘E rot |aneisgt eger rrbgof transport
packet |ength. For exanpl [ & and |AR]}i a strgarel s pected to have
gaps which are as snall .’)la-y-t-es | Jrld® Théee can ib-aely not be filled
by the VCR Mreover, in f%if schene tlhe jnonrecor dg®H D packets al so
appear as gaps in the out 5 transpgqeidstream Fijgure 19 gi ves an exanpl e
of the transport stream ul ting. I the upper di am as an exanpl e,
the input transport stre 5 a two priogflam stream pgram A and B. W
record only programA. On qfayback, alll 3the packets onging to programA
are reproduced at precisely their oridia tines a rigt es, however there
is no filling in for the {0 nonr ecorided program B~ Hence the out put
stream shown in the Iower¢_'|_d agram isS re bursty @nthe i hput stream
I f the input streamwas a id MPEG d|ignfal , the ou i
p el i d o £*
| =
a
3 2
a a
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o
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streamw || also be valid. The timng information in the input data stream
R can be WR#¥™MTThed in a nunber of different ways not rrp?)??’&?ﬁ’o‘llé-"the
isnvention. One sinple way, as an exanple, is 15 to connect the input data
streamto a known packet detector circuit 134 which can detect the start
and end tines of each incoming TP. TH qupUIS'Of t he packet detector
circuit can then be used to detect counht val ues of the counter 133 which
represent the desired timng information. The reference clock 132 nust be
the sam frequency for tgerecording andk-1ayback process for consistent
interpretation of the tagged . s Sﬁﬂrlate steps 20 taken
toinitialize the counfB3. D_a Qred-‘erntn-i ner that is consistent
during recording and playbacH. The recorfded tlnﬁrSBZfornatlon is stripped
fromthe transport str@ s S#3.138 and is used to

det erm ne when the stored TPs AWMST-RWTTE 118 s béuatlon 1, where the
transport rate of the |ncontﬁq transport "S constant and known,
a variation on the previous nethod can. be ¥ge -oSBBcreate this streamon,
pl ayback. The nmain featurges o ire only a | ocal counter

(i'n place of the referencé—EPngs_and-ceunLeL-eL]F|gure 18), increnenting at
the arrival of each trB3ge~tlphcket., and tagqgihg each transport packet
with a "sequence of arrival" |(SOA) stanp, using|the extra bits avail able
fromthe 2 to 5 nappin§2‘€n; ; g e akddi scontinuity 30 in the
SOA tag is detected, it is ave—cofg froma TP that has not

been reécorded. These "m ssingl' _packets are replaced with Null. packets. Al
TPs are output at the known d constant transpqrt rate. The Figure 20 tine

~diagrans illustrate t hegd-pput , showi ng mai nt enance of the
critical timng nformation. | ' n of Figure 18, only the
data flow is shown by tTg3. .31 _

G ' k+8
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Those ski 0 the art will understand that several of bl ocks are

interconh@éggﬁb?%r command and control signals that are n%&ﬁgﬁ % n the

fiigure. ‘As previously indicated, the invention is also applicable to other

data formats and ot her ways of presey i1 the critical timng data. Fig. 21

shows a bl ock data 5 transm ssion u sonme channel in which each data

bl ock 150 conprises a preanble 151 in the formof a block header, a bl ock

payl oad 152 for carrying the data sigpgeam and a postanble 153 in the form

of a bl ock CRC. Fig9022 shows o3 eganpl e of t hdbf ormatting of the bl ock

payl oad 152 in an | &agﬂ?ngati-b?' : t bl ock payl oad 152

- carries 5 188 byte r et g gl e are 6 pointers

166..171 to byte 10 ns jof ADDERt r 4 - ta 173..178

associ ated w tHSea i Nt ET—T00T7 Lhforggtion. Al

poi nters and asi®ci \{qpzmat | On require an

extra 24 bytes, as one exanmgge, to be storgd dititon to the 5 transport

packets. These are stored in a payl oad tagjor e140980. Assunming for the

. exanmpl e 10 bits for each byte |ocation poi dLpamnt ers (166..171) =60

- bits; 21 bits for each tim ng data pointer |x (173..178) =

© 126 bits; totalling 186 bits or approxi natd . As will be noted,
the byte position pointers need not all - poin{ ol egirFll;Gugerj t he end

- of a particular packet. In this exanple, wh8Q el o byt e

. location pointers 167 and 168 point to the begi nning and end | ocations of

. the second transport packet 161.  The other byte | ocation pointers point to

~a location offset fromthe beginning. That 20 offset |ocation preferably

. is the location of the PCR, typically located at- the 12th byte after the

. begi nning of the transportSAECHON and which is conventionally used for

| timer recovery as a sync pukNALO | ock the glock in the apparatus to the

. clock of the encoding source Qf the dat a sifeam By this choice of byte

. location pointers, only 6 oi o unambi guously

~identify the timng infor i b pagkets 160..164, with

. 1 25 packet having 2 poi 3 g—#mackets having only
' %HHHEIE-: ¥i e instants
can al go i yigl ude the

. 1 pointer. The asso 3
. pointed to by the 6 yoilnte's. ?he As s §c STRIBRER
' packet number. Wier d1tHe brT-Tate 78 Known and

84 .10

4
TPACKET " TIMING
DETECTOR DETECTOR
e[| OEETR [} T ElG 14
90’ -1' % 6 % 96’
0 Y SWC 105
| ADDER COMB 3
59 \\103
: =3 97
102
UMY | 100"
INFO

alooeae| FIG, 15



éonstant “&ﬂﬁ Q@ ha coul d be the packet nunber alone. The rgeqHh & t ot al
payload ist packets 160..164 plus the payl oad header or tag §0 whi ch

contains the timing information 30 for the succeeding 5 TPs. It will be
understood that what is contained in gh eader 180 are two fields
associated with information unit. For le, it would contain the byte

| ocation pointed to by pointer 166 and a second field containing, for
exanple, the timng information for that byte |ocation. 32 To inpl enment
the scheme illustrated in Figures 21 and 22, the same apparatus depicted in
Figure 18 can be used with a block formatter stage positioned before the
buffer stage 137 to provide the block formatting including providing the
bl ock header, conputing and adding the payl oad tag, and adding the
transport packets and CRC bl oc=$ recordi ng.£3he various €3ggi ng options
usable with the invention are|auynar|zed i npN®Pgure 23. Te@)option 1-

i ncl udes the packet start}y and e tings |tag-ept|o 2 | nes=mdes t he packet
~start tinme and -packet durfatipn; $ag of n 3 encludes Ja tiwing critical
~ datum such as the PCR whgSe | o€®ion i no@D thud onl yCDpointer or item
- of information conpared. rtEE;other i ons W§ hrrEqU|re at | east
two information itens. Itdff undgmlstjoo hat t expression "timng
—information" has been usefd herein |n it s Joroadest slens to include not only
the information depicted Eagu+e+23 al so pacget] sequence nunbers,
and in general all infornghpn netded for timng ty&pparency, neaning
that fromthe view of an pxprnal obse Wy . the cha does not affect or
~alter the 15 timing. The |®wpntion has| peen describ n a situation where
. real-tine data (the -7 '
' = ~
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broadcast_or transmi'tted-by-cable MPEG i nformation signal)_ is recorded on
non-real - Hﬁ?bwai a (the DVCR). Another inportant exanpl e RCIMRIA0ESs known
as a P1394 D-I/F and in which an asynchronous transfer is involved in which
it is essential to recover the timn faéf' the original data stream In
P1394 interface protocal," data blockgfgf idar to that shown in Figure 21
are used for- data transm ssion, for exdnple, between conputers or consuner
- electronic apparatus. If the data was MPEG transport packets, the
~description given above with respect to Figures.21 and 22 could be used. In
this case, the channel is not storing the MPEG data 25 stream but due to

t he asynchronous .nature of the P1394 interface, the correct timng of the

MPEG packets is |ost wi thout using the invention described herein. 33
Ref erences (1) Eur opean patent application no., 492,704 (PHN 13.546)
(2) . Eur opean patent application no. 93.202.950* (PHN 14. 241) (3)

Eur opean pate pplicq %q??no. 93.201. 263 (PHN 14. 449) (43 G and
Al liance HDTV System Spgci fil cation, Draft docunent, February 22, 5

1994. (5) - ; us pategt ipecification no. 5,142,421 (PHN\13.537)
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(1) proviygi timng-critical data subdivided into a stream of
successiv‘gb(g:glzig?ﬁally-tined tansm ssion units, 5 PCT/IRYS/09165
determining fromthe timng-crtical data at |east one itemof timng
information fromwhich the timng-crjji data can be recreated, (iii)
taggi ng at | east sone of 'the 'tran‘sm'isif) units with said at |least one item.
of timng information, (iv) transmttihg said ansm ssion units with the
tagged itens of timng 10 information over f s channel, (v)
receiving fromthe channel thg tTa TO tagged itens of
timng information, (vi) recrgating fromthé eceived in step
(v) the Riegid}Mbpsitical data.]15 2. cl2BMbps 1, wherein
the trans - units %e trank(egAd) pacis T

dat astrearh 3 ejrreM BURSTYc | ch@fREel is a-

digital V Hreyet @8 Mbpsf channel is
asynchron > SELEcmm-je-t-h-eeEs {n theRECORDING
P transmdsion 20 u

i nf or mati on e pointer to a
f the transm s%i:;gn unit a

d assoc ated‘tirring i nf or mati on.

byte | ocation
6. Thel3tet hodmef—et&q 1 whef-e—he t13fing i B8rmation for a

plurality of transm sigy LLs conmg O pﬁgnters byte | ocations of
sonme of the plurali tysR(E)q‘?nToreg CROMTEN and “One poi1t4teer to a byte

| ocation of the renminder of the pluralitfy of 281 transfsshon units
together with the associated tim nggafd ' The pet hod of
claim 6, wher ei Reg45pMaps mi ng i nf or mat i o i tr ssi on
units is stored ilRDdFakta—omt—assoTT R8T ‘ 5 &%EDVC_
transm ssion-units. " The et ke = ereifn t WO

poi nters point to thELHgAPKand end tines r di

transm ssion unit.

INPUT (TO VCR) TRANSPORT STREAM .
LAl 18BY) JAllAl[BlfAallBlal)

OUTPUT (FROM VCR) TRANSPORT STREAM
a] [A] [A] A1 [,

FIG. 19

INPUT (TO VCR) TRANSPORT STREAM AT 45 Mb/s
[ATBTATATBTATBIATBIBTATL,)]

~ INPUT (TO VCR) TRANSPORT STREAM AT 45 Mbs
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10.

9. t The met hod of claim8, wherein the one pointer is to a byte

| ocati on W@ 9%/2#7% r ansni ssi on unit. The met hod @CT/TBISONES

wherein data associated with the one pointer is to a time instant of sone

of the transm
the plurality
informati on si

ssion units. 5 11.

The net hod of claim 10, wherein

of an MPEG

of transmi-ssion unitsnzgﬁ/lggnsport packet s
gnal . 12. The f claim1ll, wherein the one

o PCR.— 13,

erein the
ythe met hod

'pOI nt er pOI nt . TTeTTer noa_or_ cl al
- plurality of 4ransn133|on units ‘are 5 |n nunber. 10 14:
. Of C|a| ml T Cr 1T UTTe Ul Illllu u|1ﬂ.|\ﬂ'1r uaLa |a IUI IIl:l.LL as hﬂ%ta bl OCk

conprising in
of the transm
error-checki ng
payl oad conpri
cont ai ni ng t he

order a bl ock header, a bl ock payl oad conpr
Ssion units with said timng information, a
bl ock. 15. - - The met hod of claim 12, w
ses a plurality of transport packets and on
timng information for the plurality of 5

S|HEADERpIuraI|ty

hd an
herels) t he bl ock
e tag packet

~IBlCiport

packets. 36} Addi tional clains 16. Appar atus fof PAHIOAD tting an
MPEG dat astream conprising timng-critical data via an asynchronous
channel, conpr}sing: (i) neans for receiving the timng-cfTtgal data
subdi vided intp a stream of successive critically-tinmed tfansm ssion units,
183
“TBLOCK
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5“7  (ii) 'nea fromthe timng-critical data at |east
one item of t| mnM“l m“l mummmm which thg timng-critical data can be

recreated, (iii) means fer ®tagying the transmssion units with the itens of
.timng i nf on, 10 -- (iv) means for transmtting the transm ssion
units tagggi%h the itens of tining information over aﬁﬂﬂ&gw&mr%us
channel . 17. The apparatus of claim 16, wherein the transm ssion:

units are transport packets included in the MPEG datastream 18.

The apparatus of claim 16, wherein the channel conprises a VCR a 15
conputer network, a tel ephone network, or a digital interface. 19.

The apparatus of claim 16, wherein said timng information for a plurality
of transmi ssion units conprising two pointers to byte locations for sonme of
the pluraljty of tr n_uni and one pointer toabyte | ocation for
the renmai nti %.% E%P@ ? qu}% S "-‘LL'.;.:. SEFSa XL Sing mgt‘l m ng

i nf or mat i ocﬁ % l@u%aﬁmhmwse@pmelwm:@mgml stepst t he

remai nder of the plurality of transm ssjon units. The appar at us
as clained in clainfil6, provising thedimingtariticalodata Sﬂﬁdwdedjmam of sucrassived
as a data blo 1.Sin Jn order a bl ock header, a block payload, and an
error- corrg@ﬁaﬁ %B'fr% el payl oad conprising a plurality of

transm ssion units &Bﬁnﬁﬂﬁﬁaﬁkﬁé -anﬁwﬂa&mmwxmfdfrdmwn for
the plurality 25 of transm ssion units Appar at us for

recei vi ng Efpmglmm@afhﬁmgmm dmnm@m@d; data via an

"o one. of the o af niit AP 58 e ctint HANSRHT bp Rl Tl TensFord
channel t hef imingsinformadon,units 30 tagged with the itens of timng

i nformation, (ii) ns for retrieving fhe items of timng. infornation from
the transm ssion m(:iv transmitting said ssion units wi thetagg items of timing

10 information over the asynchronous channel,

(v) receiving from the channel the transmission units with the tagged items of
timing information,

(vi) recreating from the information received in step (v) the timing-critical

data. _
15 2. The method of claim 1, wherein the transmission units are
transport packets included in the MPEG datastream.
3. The method of claim 2, wherein the channel is a digital VCR.
4. The method of claim 2, wherein the channel is asynchronous.
5. The method of claim 1, wherein the ummg information for one transmission

20 unit comprises only one pointer to a byte location of the transmission unit and associated
| timing information. 4
6. The method of claim 1, wherein the timing information for a plurality of
transmission units comprises two pointers to byte locations of some of the plurality of
transmission units and one pointer to a byte location of the remainder of the plurality of
25  transmission units together with the associated timing information.

7. The method of claim 6, wherein the timing information for the plurality of
transmission units is stored in a data unit associated with the plurality of transmission units.
8. The method of claim 6, wherein the two pointers point to the start and end

times respectively of said one transmission unit.
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9. The method of claim 8, wherein the one pointer is to a byte location in the
transmission unit. |
10. The method of claim 9, wherein data-associated with the one pointer is to a
time instant of some of the transmission units. o
5 11. The method of claim 10, wherein the plurality of transmission units are

transport packets of an MPEG information signal.
2. The method of claim 11, wherein the one pointer points to the PCR.
13.- The method of claim 11, wherein the plurality of transmission units are 5 in
number.

10 14. The method of claim 1, wherein the timing critical data is formatted as a data

block comprising in order a block header, a block payload comprising a plurality of the

transmission units with said timing information, and an error-checking block.

15. The method of claim 12, wherein the block payload comprises a plurality of

transport packets and one tag packet containing the timing information for the plurality of
15 transport packets.
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16. Apparatus for transmitting an MPEG datastream comprising timing-critical
data via an asynchronous channel, comprising:

(i) means for receiving the timing-critical data subdivided
into a stream of successive critically-timed transmission units,

(ii) means for determining from the timing-critical data at
least one item of timing information from which the timing-critical
data can be recreated,

(iii) means for tagging the transmission units with the items
of timing information, |

(iv) means for transmitting the transmission units tagged with
the items of timing information over the asynchronous channel.
17. The apparatus of claim 16, wherein the transmission units are transport
packets included in the MPEG datastream.
18. The apparatus of claim 16, wherein the channel comprises a VCR, a
computer network, a telephone network, or a digital interface.
19. The apparatus of claim 16, wherein said timing information for a plurality
of transmission units comprising two pointers to byte locations for some of the plurality
of transmission units and one pointer to a byte location for the remainder of the
plurality of transmission units together with timing information associated with the
respective byte location of the remainder of the plurality of transmission units.
20. The apparatus as claimed in claim 16, wherein said timing critical data
being formatted as a data block comprising in order a block header, a block payload,
and an error-correcting block, said block payload comprising a plurality of
transmission units and one tag packet containing the timing information for the plhrality
of transmission units.

21. Apparatus for receiving an MPEG datastream comprising timing-critical

data via an asynchronous channel, transmitted by the transmitter apparatus as claimed in

one of the claims 16 0 20, comprising

(i) means for receiving from the channel the transmission units
tagged with the items of timing information,

(i_i) means for retrieving the items of timing information from the transmission
units, ' : '

(iif) means for recreating from the transmission units the timing critical data in

response to the items of timing information.



