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PCT/ 1B99/ 00439 Recordi ng/ reproduction and/or -editing of real tine
information on/froma disc |like record carrier. The inventi Opcf‘/ﬁiﬁ foot 0 an
appar at us P VB0 g ng a real tine i nf or hati on si gnal, such as a“drgrtal

video sigpal, ,.on a di.sc.like record carri.er,. to an a rat usg. f editjng an
't or at | BROQTRRAPPIPURGon A ien PR of e Ly infoBndoR GV RaRYA st ks fptd {0
cor respongirpger. et hods for recording/editing information, to a reading
apparatus for reading the information 5. signal and to a record carrier.
The record carrier may be of the magnetic or the optical type. An apparatus
for recording a real tine information signal, such as an MPEG encoded vi deo
information signal, on a record carrier is known from USP 5,579, 183 (PHN '
14818). The record carrier in the said docunment is in |longitudinal form 10
Disc like record carriers have_the advantage of a short access tinme, This
enabl es the possi bi The inventienrelates g agapparafusdonrgprding a realdyme infermatie

n
reproducti hnf.qQr ' i . =TTl Ll '?ﬂ%
recordi ngsx ’%%%%%u@%&,{hl r??%'ri{ﬁz’f@oryrlgcg oJF%bqgé: redg?ggaf’%%%t}%%é tced
fromthe agdtfofinativirsigial fa¢ofiet leailienon s#id discilike recokd carriet, tocareppandingn 15
be recorded on the record carrjer and 'at the sane ting' a reatg%;;'

I e .
i nf or mat i SFthqdson reperdine/pditing:informatign, to gacqding,snparays jor Feading the Ifemmadionc ed

Wi t hout ay,.i r ' he : Al ol t
enabl et e Eay o 5 WRkecRR carkGR. TR Wik Okt iRy B oP i thigegle BP A BRIl |
accor danc Awappharatiscfor recordingareal timeadpformationssigral, suelr as ati MPEG exmided video

i nformati on. signhal, such as a . digital, videp si , i.sc like.record
carrier, é“nfﬁg’c’ Qhe i%@fﬁ&?‘f‘i%ﬁ‘%ﬂsWﬂ“ﬂh&@%éﬁ@%é@%&@gﬁeﬁgi zed
fragnent 4ee8 carfi rﬁé?ﬁddeéﬂﬂ&ﬁi%@%ﬁm‘ﬁﬁﬁiwng the information

| )

signal, 25 - signal processing neans Tor processing the information
signal into a channel signal for recording the channel signal on the disc
i ke rscord carrier, - witing neans for witing the channel signal on the
recor& carrier, the signal processing neans being adapted to convert the

information signal Disolikd REHE cafridréhaVeThé adVanfige bP & shidtfadtess firneMBlis eldbfes
witing being adapted to wite a block of information of 2 )
the possibility of carrying out ‘simultaneous’ recording and reproduction of information
signals on/from the record carrier. During recording and reproduction, information should be
recorded on/reproduced from the record carrier such that an real time information signal can
15 berecorded on the record carrier and ‘at the same time’ a real time information signal

recorded earlier on the record carrier can be reproduced without any interruption.

The invention aims at providing measures to enable the various requirements,
20  such as the ones described above. In accordance with the invention, the apparatus for
recording a real time information signal, such as a digital video signal, on a disc like record
carrier, a data recording portion of which is subdivided into fixed sized fragment areas,
comprises
- input means for receiving the information signal,
25 - signal processing means for processing the information signal into a channel signal for
recording the channel signal on the disc like record carrier,
- writing means for writing the channel signal on the record carrier,
the signal processing means being adapted to convert the information signai into blocks of

information of the channel signal, the writing being adapted to write a block of information of



t he channel signal in a fragnent area on the record carrier, and wherein
the signal processing is further adapted to convert the information signal
into the blocks of information of the channel signal, such that the size of
t he bl ockswof9gisgdoer nati on can be vari abl e,and sati sfi es t heptuiiBoviosmy
relationship: 5 SFA/2 [err] size of a bl otk of the channel signal [err]

SFA, wher, : j ' : . E
Pur s hor e SHein€gat id  rabink hred P recoRPoarfie) BB whfeifthe Himal processing

a di gi t alis fiirthep adapgerhio, coneert tigtdnformation signal indo thechlocksiof gnfermatiomofaheli sc

i ke record carrier, ta recofdi ortijqQn of, which is.subdivided into
1 xed o Sonnel sgnah buchhakee g Of e Bibokt phiniembiah Soe b il elishon e o
channel  ShA6WingRElafibndhip:’ €cor di ng and subsequently recorded on the record
carrier, such ghat bl ocks of information of the channel signal are recorded
in 155 corresponding fragnent areas on the record carrier, conprises: -

I nput neans for recgiyvibng an exi osl:.tion in .a fi I nformati on signal
recorded on the reﬁr‘%f&caﬂz?gah#?&EPgh‘ercgﬁlgfegpﬁﬁala{n%ﬁgﬁt’ry position in a
second information signal, which nmay be the first information signal,
recorded on the record carrier, - nmeans for storing information relating to
t he sai d where SEAkquals the fixed sizenf thofragmentiaréadgi ng bl ock generating neans
for generating at |east one bridging block of information, which bridging
bl ock of information conprises information fromat |east one of the first
and gecond i nf or matfugthes itigs dpparatustfor diting @ feibtimerinfombtimpdigshlmthaea t he

exit position in the first information signal and/qr after the entry
posi t i on digital yidee sigmal reqerdnd,in n sarlisr resending step gihe disc fike regopdicasriers a gatadgi ng

bl ock of | ﬁqphi v '-@meg- | 4,58 i rﬁﬂﬁ'ﬂé 25
SFA/ 2 < gk%&%g?’ghgﬁ gl ngﬁtﬂs?éﬂ‘ 0 %‘%P?ﬁng%#génh?@ﬁ%%%%ere A equal s
t he fi xedignakbeing coriverted srgoacharmeksignal prior tot recgrdingaand stibsequeritlyi racpriédomt

| east one, bridgi ng.bl ock of _inforpation.intg. a correspondi ng 30, ..fragnent
i a, - andhe e FBTG Syeb RS BRAR 5T PRIBHIPE 656 HEA SO D RSaRIeR R £ o
sai d 15eC Qofrespdhting fraghttnt BRhs on tHe réddP@EatibS chbPpris@adi ng a real tine

I nformation signal, such as a digital video signal, froma disc |like record

~ carrier, -tinputimeans farirecsiving gw exit pesitien inadfistinfprmation signal reeardeshienithe seaord n a

data recqLignp ?cgrtriegeri]vigé ah I@Str}r' ﬁgs?trl(% &Y deb&ila mfdiatldh ﬁgﬁﬁ?%ﬁh%y be the
first information signal, recorded on the record carrier,
- means for storing information relating to the said exit and entry position,

20 - bridging block generating means for generating at least one bridging block of information,
which bridging block of information comprises information from at least one of the first and
second information signals, which information is located before the exit position in the first
information signal and/or after the entry position in the second information signal, and where
the size of a bridging block of information can be variable and satisfies the requirement:

25
SFA/2 < size of a bridging block of information < SFA,

where SFA equals the fixed size of the fragment areas,
- writing means for writing the at least one bridging block of information into a corresponding
30 fragment area, and
- means for reproducing the edited stream of information from said record carrier.
Further, the apparatus for reading a real time information signal, such as a
digital video signal, from a disc like record carrier, the information signal b;.eing recorded in

channel encoded form in a data recording portion of the record carrier, the data recording



3 portion being subdivided into fixed size fragnent area, blocks of

I nformati on of the channel encoded information signal being recorded in
correspondi ng fragment areas, the size of the blocks of infoprhbsinesn be
vari abl e aﬁ’&g%(ﬁ“gfy the foll owing rel ati odship: 5 SFA/ 2 <

size_of a block of information_of the channel s'@% al .elj.qrgé_‘ SFA, ﬁge & A
equal s t heottionhring subdiided ity fizeswiza ragmaent arqa, bl infqremafign pf thechanne

means for readi.ng.the.. ly, 8] i i legnal
processi n&“ﬁ%@eﬂﬁﬁwgﬂ&ggg‘g%ibﬁg g?i %g&g%%@{(@s&%gpcf n? %rﬁrlr?a i é{ﬁag«#as,vtggﬁazglbgﬁig i ze
and read fyedksioffbragioadandeaatiabletand satisty thedfolidwingaelatibmshipit i on si gnal , -
nmeans for outputting the information signal. A further advantageous

enbodi ment is characterized in that the blocks of information of a
consecyti ve sequenc [ : ; ' i@idl ensPApPs: 15
SFA/ 2 [err] size of aﬁ‘%?oscs: &S?k%ﬁg&gﬁgkﬁgﬁg}%ﬁgﬁwéﬁgﬁnd s?ge of a
bl ock of the channel signed = SFA. 20 This leads to either a nore

ef ficient occupation of space .or ses the requirenments of an apparatus.
Anot her ad¥here 35 éoraualsthe ?‘%ﬂ?‘mﬁgﬁ cq advant ages as above is
characteri ' ] bl ocks of information of a consecutive sequence
satisfy thégg%#%@mp%m*lg g’tionshi p: 25 2 SFA/3 [err] size of
a bl ock of- memsdbrreading shechmnnélsigrial $pm tharesord earderot her aspects of the

inventjon w.ll be apparent from and.elucigdated.with r. 0

embodi ¥nt sSiERA! PEICEIFINg ThepnsfoF Pﬁ’ﬁ?ﬁ?mﬁetgﬁ H%ﬁh gﬁ,ﬁnfqrﬂla&/ﬁ{’ §E€ |a3°tﬂér geizéglgrc?\%/ds an
embodi ment g8, the fragRERT RéddIntoPrtions of the informatibn Sighsl, 2 shows the recording
of blocks of inforfmation in fragnent areas on the record carrier, Figure 3

shows the pmeans fot eutphttipg dydbinfamation signdleo i nf or mati on signal, Figure 4

shows the principle Qf i ti.ng . of Vi b ' ' I | shows

the principle of 'si &ﬁlﬁﬂ?{@gh’%ﬂ%ﬁogé,g%gg@mgﬁéﬁ?éé%?tgﬁ %%{]ﬁl that thé $fdcfs of
information of a consecutive sequence satisfy alternately the following relationships:

U

15
SFA/2 < size of a block of the channel signal < SFA and

size of a block of the channel signed = SFA.

20 This leads to either a2 more efficient occupation of space or eases the requirements of an
apparatus. Another advantageous embodiment with the same advantages as above is
characterized in that the blocks of information of a consecutive sequence satisfy the following

relationship:

25 2 SFA/3 < size of a block of the channel signal < SFA.

These and other aspects of the invention will be apparent from and elucidated
with reference to the embodiments hereafter in the figure description, in which
Figure 1 shows an embodiment of the apparatus,
30 Figure 2 shows the recording of blocks of information in fragment areas on the
record carrier,
Figure 3 shows the principle of playback of a video information signal,
Figure 4 shows the principle of editing of video information signals,

Figure 5 shows the principle of ‘simuitaneous’ play back and recording,



4 Figure 6 shows a situation during editing when the generation and
recordi ng of a bridging block of information is not required, Figure 7
shows an W?Ma‘ﬁ 60f the editing of a video information signal and the .
generation of "8 bridgi ng bl ock of informegion, at the |ocathTHBSYOMY exi ¢
point fromthe 5 I nformation signal, Figure 8 shows another exanple of-
the editing of a viKigurei6ndhowsatsitoation dyniap editinig twhen dlssgenetation anfl recoldinglof rig
bl ock of information, .at the sane |location of the exit point as in figure

7, Figuré® ogk, of nfopmation s Rafzeqiifedy ng of a video i nformation signal

and the 10  gener gfjbpR mo@s%E%ﬂgoPm%Pjt&f idﬂfﬁdéfghf&ﬂmﬁéﬁs@ﬁahﬂﬂ%ion

of an entry point to the Information signal, ure shows an exanpl e of
t he edit i genemafion ea bridginghldckof sifgmadtionaatdhe locattppofrantexigrpoirit fronpthiedgi ng

bl ock .of .ipforpati.on,, Figure 11 shows an exanple of the editing of two

i nf or et i BPTOAYARFENAl fhe 15 generation of a bridging bl ock of

i nformation, where gjggre®khbive dnothér exd@ple of thhédithhg 6f 5 video affoinidionigiaat i on
of the two informatjon signals, Figure 12 shows a further el aboration of

t he apparandifbe genegation of 3 bridging bleck ef ieformation; ptiheseme lacation of the iexiy poimt ae
enbodi rreghsﬁg%;e,;he I nvention respectively satisfying the HF condition, the
HFFF conditi1®on dnd the 2/3 condition. 20 Figure 14 shows the
general case of DbriRigare® shatvs an exarhpie of theeditingaxfiai video ibfaymatior Sigaiand thiche
wor st case situation of creating a brjdge assuning HFFF condition, with
fi gurlds 18snemation pfi3 lmasmaQ?qcfs@?srtf%%ﬂonaﬁﬁtﬁ%ﬁww %‘fﬁn ipowtitothen s case
Figure 22 esult of bridge creation without reallocation in a

| ocal l'y %s?{?l\rég%éngge\n&t h figures 23-24 illustrating the several allocation
strategies in this Rigae,1026ows an example of the Bilifing of Prichinfoumation signalspad the
assum ng a 2/ cogd'bt.i an &fngai n'fﬁagnl y MPEG data, with figures 24B-36

i |1 ust r at§RGraRAR of 3 bEdging blqek o i YPategies in this case. Figure 1 shows
an embodi ment of t fEg@eNAIAEWS an BxaAG1O bEMB egitina of twé infGRnation\sftalsaind tdre
the follow ng figure description, the attention will be focussed on the

r ecorld nggeneraion afia bridging bipck of infagnasiongwherg the qditing wgludehresengading spme of

shoul d h Yﬁﬁﬁgﬁioﬂ%tfgﬁjemaihfoﬁng%ngiﬁlgﬁf, of .signal could equally well be
| ata

processed, such as audio si'ghal's, or si gnal s.
Figure 12 shows a further elaboration of the apparatus,

Figure 13 shows sequences of fragments illustrating three embodiments of the
invention respectively satisfying the HF condition, the HFFF condition and the 2/3 condition.
20 Figure 14 shows the general case of bridge creation without reallocation,
Figure 15 shows the worst case situation of creating a bridge assuming a HFFF
condition, with figures 16-21 illustrating the several allocation strategies in this case
Figure 22 shows the result of bridge creation without reallocation in a locally
FF stream, with figures 23-24 illustrating the several allocation strategies in this case,
25 Figure 24A shows a bridge assuming a 2/3 condition containing only MPEG

data, with figures 24B-36 illustrating the several allocation strategies in this case.

Figure 1 shows an embodiment of the apparatus in accordance with the
30 invention. The the following figure description, the attention will be focussed on the
recording, reproduction and editing of a video information signal. It should however be noted
that other types of signal could equally well be processed, such as audio signals, or data
signals.




The apparatus conprises an input terminal 1 for receiving a video

I nformation signal to be recorded on the disc |like record carrier 3.

Furt her, t MO /8896t us conprises an output termnal 2 for supElisd@edoVi deo
i nformation signal reproduced fromthe recdrd carrier 3. The record carrier

3is adisc like regQrd carrier ofthemanetlco tical for
The data area of th APPaTANYSFOMPEISFHANIRPYY %f%?%%ﬂ%&aa“{?eﬁ%ﬁogam

range of physi febe l%es@@a on tﬁ@dﬁh@ﬂc&&&éﬁ%ﬁ&fhﬁ' '3”%111]?1?%; % n@&ﬂﬁﬁ% eompridddian

addr ess space I's divided into fragnent areas rea 1s"a
cont i guousoutputienminal @ fos eapplying awideo infofmatian sigmaj réproduced drombthe re¢drd sarrier

| ength cor onds.to_.an,lint eger.. nunb of E -block.incl d I n the video
i nf or mat i %%ﬁéﬁﬁdfgnﬁﬁsr‘se%ggﬁbﬁemfer carrier of the magn ﬁ?fﬁg?r&% shown in -
figuresl is shown denwwadabﬂﬂfedismmewrdame%aﬁdmowmiguoﬁmngesp
subsystem 6 and the what is called 'video recorder subsystem 8.

f ol | owi ng Rhysical sestogs heving epmesponding septoraddrspaese Fhis addresespace is cbmdg«}mtem

ot ect o ng pichl 1 BAESI fed B o dohiiBudts s fEhECT AUERE IR oo RABR °°
addr esses)Préferablpthisiengthi edm‘espcnd'sab aﬁ&&b gdr nimbeAbEECChdocksShicladddshi theides

addr essed o fra ir;it-rel at ed basi s. For data addressed in this manner
t he disc S‘Gg@?@{‘é‘ﬁg‘gﬁ t@ SIEEHEE- a naxi num sustainable bit rate for reading

and/or iting. In the f {N;pq! C
subsysltogrm handl es the r V\n/%lsthe Sc hg&l%q%dl&g'%ﬁ% Sg%‘fdé%hﬂ@gm}i#%yﬁ%% of
st r eam dat parfsy namelj ¢heriisc subdygtem deantl thmhatamchlhdl‘vﬂeo Inevorder subsysteny’8. The
non-real -t} dat t he, di sc .su be addressed on a sector basis.
For data a’t?ﬁ?&%@hw tcﬂF@cWBﬁ%&e% ‘%ﬁ%méubsystem cannot guar antee any
sust ai nabl eTh disd @ib8ydt&h cheBelhddestbd %1'1§phféﬁtly in &?xﬂ a[ E&%&Sﬁ ISRt €m

takes care of the video application, as wel

nmanagenent defeg managernent ¢involvingthy mapmng@é éogmd addrcssep pnﬁn ]ﬂlyylcaifadﬂi'msei)it a

t hat ifS re rﬂw%ious the data area of the disc. In order to realize real
time répro onPh all situations, the fragment areas introduced earlier

need to ha—\/Eor&eﬂﬂBﬁ& datg, the dic sﬁ’és?@teinris addredsedbh @'ﬁd&ﬁhﬁre‘ht@&'bﬁs@é‘%yaata
recordi ng and r(ﬁr oductlon takes pI ace, reproduction should

uni nterr upRddgessedinithis mangerihe dixg su %’ﬁ*&mﬁ@ guarABteeaayARimuNY sw@axmabl@bmmﬂfqro
S ?‘t I sty t hieadifth bV RritifE Un tROBAE of SihA%TRER s ?éaﬁ?ng and \bﬁhng, Wity gu%system

handles the read/write scheduling and the associated buffering of stream data from the

20  independent read and write channels.
- For non-real-time data, the disc subsystem may be addressed on a sector basis. For data
addressed in this manner the disc subsystem cannot guarantee any sustainable bit rate for
reading or writing.
- The video recorder subsystem takes care of the video application, as well as file system

25 management. Hence, the disc subsystem does not interpret any of the data that is recorded in
the data area of the disc.

In order to realize real time reproduction in all situations, the fragment areas

introduced earlier need to have a specific size. Also in a situation where simultaneous
recording and reproduction takes place, reproduction should be uninterrupted. In the present

30 example, the fragment size is chosen to satisfy the following requirement:

fragment size = 4 MB = 2 bytes



Recording of a video information signal will briefly be discussed
hereafter, with reference to figure 2. In the video recorder subsystem the
vi deo infor%d'gﬁgw'%i gnal, which is a real tinme signal, is converted into a-
real time file, as shown in figure 2a. Araal-time file consPSTEBYH00439

sequence of signal blocks of information recorded in corresponding fragment
5 areas. There is Recordingofaivideognformeationsgnal ovill briefly beidiszyssed heafterswith-

the disc an hen an consecut | nept @t eas,.conpri sin riions
of i o or maditaes fo HeB¥ A fn'e FRABS FEeoheY ForSVASHTRG S Wect AT St RitEh 1
| ogi cal ade¢ titeSRBEE is SnveRedhte 8 rdal tinedileas sh¥whinfigae Rafl A2ed1Ridie fleca,
real -time data is_ allocated contiguously. Each real-trne file represents a

sih ng:c e AV sensisinof asequenneofsignahhlogly of infeamation remrd%wwsn@dmflmmmg .
a i deott nPiPtest g gfataint o Blooiio iy apBRAERER edSh mE NN

di fscusseg:l o eord sblarﬁve\&dgglegemaﬂmh rismg‘}tj@liﬂsm of infotr aﬁmpckt'th.é lnﬁ'c()jmtl)ﬂm signal .f
i nformation signal recor on the record carrier is cqntrolled_by ,nmeans o
a what is &orded may %@mﬁlﬁ@am@mf@@r@ﬁwm shewg iR fgure 20 Jeihin sach
each PBC p L0833 é’&n‘ﬁg&éﬂ 2 ¢x Lhkeag ] e
of fragmentﬁ‘a rgggsﬂgm{’?ﬁg ¥oréd£§i§¥1anglr"#agﬁent argl,'%ugg%gﬁn;g;ﬁal?ir%pze%?&a gg?g
segnent t h#tV stesamt. Thiedataafdhed A¥Wstichmtis dbbtaiped by coitatemating thei feagmeenie data irt thies

respect.to fjigu wher e pl ayback is shown of only a portion of the first
three ﬁ?agﬁé‘iﬁ?%ﬁ’@}?ﬁﬂ“ﬁﬁ'sequence of fragment areas in figure 3. A

segment may be a CONMNegf BlaybakBilvidéctiaforMdtion Sighfl?6dofded dn telrécoRE carHer will
part of the fragnent area. "(The latter usually occurs around the 20

transi t i onbgbogily diseussed hereaftes,with referange to digyre3. Playback pfa widge infarmatish t he

i near pl agtaeboa b graly SR shufuet izt ek i A Tkl
case of a CBsirglppggrany (PBC pligarfi I gérepalpéall PBO(progriiedefines 2 (86%) plegback t he
- sequence of fragnent areas in the real-tinme file, where each segnent is a

“conpl ef? f FeANTRR: Thisdaassquepes offaemen; gisanvith, fopeachifaemeghance. 3 Peeificationsof
- fragment a&%ta%fe%xﬁgﬁ tﬁétllﬁstmﬁﬁgﬁeﬁﬁ'ﬁofﬂtﬂ%ﬁi ereflceis HhaAE 3 fifs eRre,
e ocC (6] e

there is no constraint on t ati1on ragnment areas and, hence,
any two cofigerid, wherd plaghackis showaofionly dportiony ofthe dirstrithreh dragogintarkasdudhees s

e’ T ecor 4 “uprast Hheptond Bens n A A Seibudrl ot PR eI MR O R,
figure 4. [gegurilat ¢ilbbojist 4 pat of the Gragflenti anéa0 (THRY ladér ELENROGufLEOTEEecar | i er

on the record carrier 3, indicated, a}/ two_  sequences of
20 transition from some part of an original recording to the next part of the same or another

recording, as a result of editing.)
Note, that simple linear playback of an original recording can be considered as
a special case of a PBC program: in this case the playback sequence is defined as the sequence
of fragment areas in the real-time file, where each segment is a complete fragment area except,
25 probably, for the segment in the last fragment area of the file. For the fragment areas in a
playback sequence, there is no constraint on the location of the fragment areas and, hence, any
two consecutive fragment areas may be anywhere in the logical address space.
Next, editing of one or more video information signals recorded on the record
carrier will be briefly discussed hereafter, with reference to figure 4. Figure 4 shows two video
30  information signals recorded earlier on the record carrier 3, indicated by two sequences of
fragments named ‘file A’ and ‘file B’. For realizing an edited version of one or more video
information signals recorded earlier, a new PBC program should be realized for defining the
edited AV sequence. This new PBC program thus defines a new AV sequehce obtained by

concatenating parts from earlier AV recordings in a new order. The parts may be from the

T



fragments naned 'file A and 'file B . For realizing an edited version of
one or nore video information signals recorded earlier, a new PBC program
shoul d be We9148¢98 f or defining the edited AV sequence. Thi d1gEo®bidzo
program t hus defines a new AV sequence obt‘ained by concatenating parts from

" ecor af ng BPE FRERRPpr Bn BRSO ingl i i f pI el o P oo b

program datieus paiof {srieorsngire) teal-tine (f(lexchas to bodeljversito-a degpddriThésinpliestio be

delivered to decoder. This [nplies a new data streamthat is obtai nedq by
concat enaﬂ‘Fdeﬁaﬁ‘émc#‘aElﬁQ%?i%%W%?@é‘éﬁP% %{FE‘%Q'EW%‘&PEQS?WEA YE#¥h | n
the figurea.d.s G 1rSthl o6, PRYY M ts,
one 5 . f?%ér}nt;[n#; %l' @Zlﬁlﬁ {’\%ﬁ rlf(l)l%?%ee&?&e B. J"n‘llg’l gurgiaﬁuﬁghmlltseg? ﬁlgst’B? e
edi t edSv erfiwno thedfilat andtwocfrgmithe fileB:rr] in the fragnent area f(i) in the
sequence of fragnent..aregs,of figyre A and .continues until.point P2 in the
new fragnent area f (P8 Shovs }]‘@9 _e_eilﬁgivqrggp5@&5@%3@}1&&?@9@#@@&%@
poi nt P3 'fg) ih8e béqa f i?s[@fenfc aiehs bf'ﬁ%dré%ﬁd%ﬁtiﬁl%%tdnﬁvﬁ;ﬁinﬂpiidthé’ﬁé\ﬁt P4
in fragnment area f(j+2) inTile B. Next 10 reproduction junps over to the
poi nt P[ erfragment a2 fisbhwiffile 4. Bhenvepraduntagn jumps opert totthe:peint By inj the fiagment
sequence qf _f tqareas of fil . L ha e int P r int later in
t he seque e ‘fﬂﬁg{rﬁfﬁ% g‘b‘gf?ﬂunﬁﬁs. ur@f? 3ntt 2“ @bﬁ%ﬁ’% ﬁrﬁagﬁig)e%r#l%gé %!ﬁxgy back
duringosi reproditionJumps ovetitd thepoint F3én tiesame FeB, Whichansy B¢ a poiaesiriiesin the

pl ayback of PBC prograns can gnly be realized under certain 15

condi t i on$equenge phfragment areas obfilf B ithan thepeintRs, pra peint lpterin thesequengaithandhe

pl ayback kdt®,Si mul t aneous recording is performed. One sinple condition
for this purpode will be introduced. It is a constraint on the length of
the data segnents t Next,eocndition fohseamlay phyhackainrihgcimultarohotecondinig will be
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areas al | cimultansousrecondirigiie performesd. One simpde tanditiorcfor #Hs purpgst wilhbait s i n
terns of f. n reas _and _se ts .t ignal blocks stored in th
fragnent APReueRsPis CnRPand GLAE et bife Resd B8prmene? kb p S0P o BB 8K ¢ e
fact that squdgices, h®SllW¥s: i GEED ghadinfe Seanilesh SiBiEshedas play AT APHC pMghdmh,n
fragment areas, are guaranteed to be_physically contiguous on the disc,

even af t erthe leybasksgaqusace definedrbydhe BBCorogam shall be sughhibat thgsegment length in all
20  fragments (except the first and the last fragment area) shall satisfy:

2 MB < segment length < 4 MB

The use of fragment areas allows one to consider worst-case performance
25  requirements in terms of fragment areas and segments (the signal blocks stored in the fragment
ares) only, as will be described hereafter. This is based on the fact that single logical fragments
areas, and hence data segments within fragment areas, are guaranteed to be physically
contiguous on the disc, even after remapping because of defects. Between fragment areas,
however, there is no such guarantee: logically consecutive fragment areas may be arbitrarily
30  far away on the disc. As a result of this, the analysis of performance requirements concentrates
on the following:
a. For playback, a data stream is considered that is read from a sequence of segments on the
disc. Each segment is contiguous and has an arbitrary length between 2 MB and 4 MB, but the
segments have arbitrary locations on the disc.



however, there is no such guarantee: |logically consecutive fragnment areas
may be arbitrarily 30 far away on the disc. As a result of this, the

anal ysi s of nce requirenents concentrates on the follow ng: a.

pl ayback, yggé’é&éﬂieam is considered that §s read froma sef /08439
segments on the disc. Each segnment is contiguous and has an arbitrary -
| engt h bet WeEor recavlingnal data wearh ds considercd dat ns to Heawnittenribto a sequencecddiMBs on’

the disc. 8 b F di d t idered that is to b
weitten | niBemeRLaeS ot fiss: TR FRm Aot haRrbifrabiiBoations S AR e agrent
ar eas havem@wﬁi}suysmt, tHesepment 1BMpth isSlexiBIe Fhis StrespSridsitb M Relhent he

segnment length is flexible. Thrs corresponds to the segnent condrtion for
seanl ess plkendition forgeamisss play daning simuliangousracorde For recondohesyever, committet e 5

segnent g ar ' ' jtten. Gven a data streamfor
record %mﬁﬁ?ﬁ%@#@%ﬁ@%@ﬁ%%ﬁ% on the disc subsystem during
si mul .t aneo@Givenerdatal sttenth foraydoad knd playbaek ave wilk doricentrate bat the disosubsgsiérd @aring

subsystem delivers a sequence of segnent addresses for both the recqord and
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recordi ng asHoidrayblRaimeithphriefislier uffersizes for thé featl apll axeblffér aid Rende for the
position. In order to keep the overall apparatus response tine (visible to

‘the usé? ofPtalmemenydnthe disc sybsystels possible, it is inportant that the 20
.di sc subsys | I ' '
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position as soon as possi . O course, this nust be done in suc
t hat, once titel donsider dsithatiomwhens, the userriscdoingysivmbtandous recpnlihg and playback and

guar ant e ey walfhfol e hi7hack Hoh AEw' FRRibS 1o MG D koot D 9430 35 56
response time (visible to the user on his screen) as short as possible, it is important that the
20  disc subsystem is able to start delivering stream data from the new position as soon as
possible. Of course, this must be done in such a way that, once delivery has started, seamless
playback at peak rate is guaranteed. Also, writing must continue uninterruptedly with
guaranteed performance.
For the analysis here, a scheduling approach is assumed, based on a cycle in
25 which one complete fragment area is written. For the analysis of drive parameters below, it is
sufficient to consider the minimum cycle time under worst-case conditions. Such a worst-case
cycle consists of a writing interval in which a 4 MB segment is written, and a reading interval
in which at least 4 MB is read, divided over one or more segments. The cycle includes at least
two jumps (to and from the writing location), and possibly more, because the segment lengths
30 forreading are flexible and may be smaller than 4 MB. This may result in additional jumps
from one read segment location to another. However, since read segments are no smaller than
2 MB, no more than two additional jumps are needed to collect a total of 4 MB. So, a worst-
case R/W cycle has a total of four jumps, as illustrated in figure 5. In this figure, x denotes the
last part of a read segment, y denoted a complete read segment, with length between 2 MB and

T



For the analysis here, a scheduling approach is assunmed, based on a cycle
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This gives the follow ng expression for the worst-case cycle tine:

20 Tmax = 2F/R, + 4.7

where F is the fragment size: F = 4 MB = 33.6 .10° bits.

In order to guarantee sustainable performance at peak user rate R, the following should hold:
25 F 2 R.Tmax
This yields:

R £ F/Tox =RieF/2.(F +2R,.1)
30 _
As an example, with R, = 35 Mbps and t = 500 ms, we would have: R < 8.57 Mbps.
Next, editing will be further described. Creating a new PBC program or editing

an existing PBC program, generally results in a new playback sequence. It is the objective to
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t he segment
. during simultaneous recording. The condition for seamless playability is the segment length

condition on the length of the signal blocks of information stored in the fragment areas, that
was discussed earlier. It will be shown below that, if streams A and B satisfy the segment
20  length condition, then a new stream can be defined such that it also satisfies the segment
length condition. Thus, seamlessly playable streams can be edited into new seamlessly
playable streams. Since original recordings are seamlessly playable by construction, this
implies that any edited stream will be seamiessly playable. As a result, arbitrarily editing
earlier edited streams is also possible. Therefore streams A and B in the discussion need not be
25  original recordings: they can be arbitrary results of earlier virtual editing steps.
In a first example, a simplified assumption will be made about the AV encoding
format and the choice of the exit and entry points. It is assumed that the points a and b are such
that, from the AV encoding format point of view, it would be possible to make a
straightforward transition. In other words, it is assumed that straightforward concatenation of
30 data from stream A (ending at the exit point a) and data from stream B (starting from entry
point b) results in a valid stream, as far as the AV encoding format is concerned.
The above assumption implies that in principle a new playback sequence can be defined based
on the existing segments. However, for seamless playability at the transition from A to B, we

have to make sure that ail segments satisfy the segment length condition. Let us concentrate on
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Thus, If 1(r) + I(s) > 4 MB, then some part p from the end of r is copied into f, where
the length of p is such that we have

2ZMB=< I(n)-p)< 4MB/ 2MB< i(p) +1(s) < 4 MB
25
Reference is made to figure 8, where figure 8a shows the original A stream and
figure 8b shows the edited stream A with the bridging fragment area £, In the new playback
sequence, only a smaller segment r’ in the fragment area f(i) containing r is now used. This
new segmentr’ is a subsegment.of I, viz. the first part of r with length I(r") = I(r) - I(p).

30  Further, a new exit point a’ is required, indicating the position where the original stream A
should be left, for a jump to the bridging fragment £. This new exit position should therefore
be stored in the PBC program, and stored later on on the disc.

In the example given above, it was discussed how to create a bridging segment

(or: bridging block of information) for the fragment area f°, in case the last segment in stream



In response to this PBC program during playback of the edited video
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20 In examples described above, it was assumed that concatenation of stream data
at the exit and entry points a and b was sufficient to create a valid AV stream. In general,
however, some re-encoding has to be done in order to create a valid AV stream. This is usually
the case if the exit and entry points are not at GOP boundaries, when the encoded video
information signal is an MPEG encoded video information signal. The re-encoding will not be
25  discussed here, but the general result will be that some bridge sequence is needed to go from
stream A to stream B. As a consequence, there will be a2 new exit point a’ and a new entry
point b’, and the bridge sequence will contain re-encoded data that corresponds with the
original pictures from a’ to a followed by the original pictures from b to b’.
Not all the cases will be described in detail here, but the overall result is like in the previous
30 examples: there will be one or two bridging fragments to cover the transition from A to B. As
opposed to the previous examples, the data in the bridging fragments is now a combination of
re-encoded data and some data copied from the original segments. Figure 11 gives the general

flavour of this.
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program and, later on, on the record carrier. The next exanple, described
with reference to figure 10, shows how a new seanl essly pl ayabl e sequence
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needed t o wmminabimasd procesdesttie vdeemforhatida iito achamipl eigas], fot feeorling the ch'ﬁ?ml
new exit paqint a'.  and new entr olnt b, a the bridge sequence W
contain re§‘5ﬁ‘?§88éﬁe dise ﬁk? %Prwggphﬂﬁgermﬁ‘ e W'r’éteé‘ﬂtdlo%é? ayailablgvhuch Bom a
to a fgjl Oifﬁsrpeyatém_ﬂlaé 4k SfsyREmld! TRE rdddARRifR unft Pr'tn cl;ds}ﬁ}rii%gh_ré f3fagW | |

be described i'n detail here, but the overall resu in the previous
30  exanpl@k whithaisdn tlie firessnt example an optidal reddywrite heafior reading/writing thetchannel

transition.frgm A to ,B. As ,0oppos tg the previous e les, the data in
the bri dgi HEY PATRRA£1E reEou] Sarie? doRisthekyosiiopne means A0 e Tistean rposiinane
dat a copi eghefhead 041 Dialifl BRbctANERIE the rEédd Caribi 3 0A YeRIWVAR ARnETal08 lavour
of this. 13 As a final remark, note that one does not have to put any

speci al coPrEsenimerdentio amplify thesignal iaiberecorded and amplifyingithe signabrgad famethe

I mpl | Sfay at o] L. t h I gi nal . st
dat b, ' recBrdBber's! AGror 190 Ul Sr 3R E R Cruf Bl 300 FRO B 8 o
in more detnatdr coffinel sigmahsigiplied by amiotsecontrobsiginel lgeferane afit 1¢2.UN nicrbpfbcebtos h

IS incorpo ed in the subsyst 8 of figure 1. The_signal processing unit
100 recerLgilstPéesﬂ‘ BC‘PIFE‘@\{‘%%P@?%‘F% 12 gongrol lmes |11 18 and 130,

The signal processing unit 110 is adapted to convert the video information

received via the input terminal 1 into blocks of information of the channel signal having a
20  specific size. The size of the blocks of information (which is the segment mentioned earlier)

can be variable, but the size is such that it satisfies the following relationship:
SFA/2 < size of a block of the channel signal < SFA,

25  where SFA equals the fixed size of the fragment areas. In the example given above, SFA = 4
MB. The write unit 102 is adapted to write a block of information of the channel signal in a
fragment area on the record carrier.

In order to enable editing of video information recorded in an earlier recording
step on the record carrier 3, the apparatus is further provided with an input unit 130 for

30  receiving an exit position in a first video information signal recorded on the record carrier and
for receiving an entry position in a second video information signal recorded on that same
record carrier. The second information signal may be the same as the first information signal.
Further, the apparatus comprises a memory 132, for storing information reléting to the said

exit and entry positions. Further the apparatus comprises a bridging block generating unit 134,



termnal 1 and processes the video information into a channel signal for
recording the channel signal on the disc like record carrier 3. Further a
read/ write 19%,4;63@ is available which is 10 incorporated in the dis
subsystem 6. The read/wite unit 102 conpriges a read/write HEE’&B%(S’R“”\AM ch
Is in the present exanple an optical read/wite head for reading/witing -
t he channelincorgnated tmnthe sigal ;hecesmg rrlit 80, foegeridratingrat heast onedsidgingrblogk dfeans

106 are presgent for t.ionin head 104 ipn ‘a radi dir
the recor d amRaten (oF Boaing srameoD ot adapithic S cholatoeCabarte, e bef S {
anplify th%ﬁhﬂmlnc%; esriﬁ?&ﬁﬁﬁ%%ﬁﬁﬁ&kﬁéﬁ@dﬂhéﬂﬁtﬁﬁcﬂ%hﬁ%@ofx{f&%

15 record carrier 3. notor 110 1s avallable for rotating the recor
carrier 3 isignalsswhichinfoomatiomds tocated befood theieyit pbsition i ﬂlecﬁrstwldcormfomnanomt rol .

a1 P ene? 1 Pl ahershe ety Posbar B Se8ns tidho WoRhAtE engh ik i Y
uni t 110 laeébﬁﬁédﬂfbv‘éooﬁefﬁi-\iﬁérbbh gmglsegﬁem@mr @amwﬁmmhﬁmput

terninal 1 into blocks of information of the channel signal having a 20
speci fic sitep: thylene of meredyridging ssEmeRtis)ds (areieparded emthewprozd cagier hian s egnent

ment i oned v sfies
the foll ovmg%glpg{l%‘?g 5%2 - ?&:%Sf ?l}leé%l?gégﬁﬁﬁxh g &&E%f?ﬁﬁhﬁé anndel

si gnal [ersinsﬁEﬂheﬁ'ElatloWe SFA equal s the fixed size of the fragment
areas. .| n the exanple given above, SFA = 4 MB. The wite unit 102 is
adapteél to wite a block of information of the channel signal in a fragnent
area on the record Cg?l’lfg ﬁrﬂ.ﬁf rfgoolg 1ﬁfoﬁﬂ tgé §1§AV' deo information

recorded in an earli&r fecor Ing s p on e record carrier 3, the

apparatus is further Fprhet] the®B@ plbgfamgobpaiﬁedjnlthe ddifistéeandse stored hreh diep®ryan
exit position in a first video |nf? tlon naI recorded on.the record
carrier andnoogrorpted e Hacraamgﬁisw {fﬂ?r i1 EiptieR emAY dicQrRATEIER i the GPRALERB
signal rec [ i gnal
mmy be { ho TarBCRopll SRRl B R S & cdoviBR A Amallon SR N 1
conpri 48s geceedndron theRcofdarmeroafterghd ﬁmmcpml:eenm&tdﬂnﬂmwa% @xit

and entry p Furt.her. t ar at a bri.d
Gener at | ng SRS videpintortiain Fighelopf BE PER0ed RUR chitint epiouadioP B aaR byoo
f or gener atétfigviag tHeRC ﬁ@ad@lﬁiodgthagedak@edmafandrréﬁrwﬁdmgﬂae(daﬁte@m&eI ng
segnent) of a speC|f|c Si.ze.. As expl ai ned above, the br| bl ock of
i nf or mat i oAnfeBngiansignal niing thed B nplogmm 8?“‘!88%&41“8)%}’67?‘1’{%‘8"1#?‘}@f“&’ﬁ&%econd
vi deo i nf org h'on signals, which information is |ocated before the exit
positionin e first video information

In this way, an edited version can be obtained, without re-recording portions of

the first and/or second video information signal, but simply by generating and recording one or
more bridging segments into corresponding (bridging) fragment areas on the record carrier.
In the above described embodiment, fragments are created on the disk that are
at least half full. This will be referred to as the HF condition while a fragment is called FF if it
25  is completely full. As shown in the above, after editing a stream that satisfies the HF
condition, it is possible to ensure that the resulting stream also satisfies the HF condition. This
requires a single fragment to be allocated for the bridge. In the worst case this may result in an
A/V stream consisting of all half-filled fragments. Figure 13A schematically illustrates such a
sequence of half filled fragments HF. This stream places severe requirements on drive
30 performance.
Next a second and third embodiment will be described for recording and editing of
video/audio streams on a disk. These embodiments ease the worst case situation with respect
to occupation of space that may occur with the first embodiment and which is illustrated in

Figure 13A. The worst case stream of fragments resulting from a second embodiment is shown

NTiI1A&]



5 signal and/or after the entry position in the second video information
signal. During editing, as described above, one or nore bridging segnents
are gener aWsH9%48026he unit 134 and in the it step, the one mfr/iB35M0430

bri dgi ng segrrent(s) is (are) recorded on t e record carrier 31in a

ot or et | b i S8 PMYip stk BiesfoPs HFRE BhariGh phpSffe bt & fodiPelbf Sebolth

Ib;] i ?% |e ngdltitaysitenbis fully ﬁgﬂgg{:ewgi@ﬂ%ge t%?‘gx gﬂli'a:]ggmnmﬁfbﬂngiﬁom ognnmmwmmbmed
i croprocé§§léﬂ‘ 3 ke {08 ’%toe'ﬁl m&ﬁb‘&r“&?"u@e The
PBC progr qeqﬁfﬁ%n&dom althﬁraﬁQ' Thig s@arh 84tishiESa %Ftc%ﬂdffft S Ppaﬁggﬁﬁl o0 ¢ ep

signal will "be 15 recorded on the record carrier
has beén tmmimuatfoliness of a fiagment,is greater Suint243) Alihdagh ithis caseawillde consideded dmn

be reprod L ff nt roduction aratus by retrieving the PBC
program f r‘%%‘d‘f ﬂé‘efgélg sﬁ&ﬁ}e fflg?é)sﬁﬁff @p?oéﬁ'gﬁ)ng the edited video

i nf or mat i qowsll Be aiovuﬁmagtotalame%eitm%m EcHdEtfR ORBid tHan Bnd REgMetties bd deo
i nformation si In this way, an edited version 'can be

obt ai ned, Tﬁﬂ‘ili?%tfpf b@dgeécﬁm bnggwewm comsidared i1} qage ofbtha fisst embhndimenti deo

I nf or matl %'91{2% b

bri dgi ng segnent’s |lr'111t?[g°corresp n%ltn br| ‘g%ﬁ%;a erog%?née%garg{@ ’ot?} gotrgqs
recordOc arhemgdxsdussddhn datad\hemjﬁcnel Neté thathhelfragmeénts befogaid sftep tie bridye txﬂ%r on
t he diSkthataifil ea hal f f Thitivmll be referred to as the

condi ti on SEERaLly. 95%@ 1 fragmeats btk dyg-tc the phoicesof qdit paintsthe xesylt s that theys
shown in g Ry in B ddi ﬁerﬁ[s "B By %ﬁbﬁ fd tﬁﬁtttn ?ﬁagﬁeﬁt? f%on

it is possible‘to ensure that t resu1t|ng strea SO sa
condi t i on.th@hridge, twpbridgs fmgmengémi the figgment aﬁarﬂrebmidlgeaﬁaadeafsohalf fdl. bri dge.

In the worst .C resu I n, an A/V stream consj st.i ng of, al

hal f-fill elgexft Wa@??ﬁﬁ{‘]%‘”ng%d? greg &E&ggﬁgque ?F}V seFondqmbdi e%%ﬁs&rge‘ﬁﬁence
of halifs fiHFER cdddNesTE SarSddi

drive 30 per?orrrancgigﬁergE sﬂecondﬁgﬁ%@%ﬁfeﬁgugﬁ%o ?hﬁ‘ireﬁg*b‘lt&%r&g&almn

descri bed thiscase fpthgionigingh sequances hgthothe lastisagmentbefore thedmisigoand thei fisst  These

enbodi nment ct 10 ocC atian.Q
cpace t hatspEshitindBiidde fAnbeTh Mkl 15 teied fRPRR naba SR ERRvabe
Fi gure 13AFFHH?1 eontiticat. Firatsie tridd topresefveltheBRHR condifion' by réllotatiip the SREMRA
enbodi nent, i.s shown
before the bndge the bridge fragment and the fragment after the bridge (three fragment
20  reallocation). In general the following assumption can be made about the size of these

fragments:
1.5 <size (3*HF) <3 [1]

where the units are the fragment size. This condition implies the following possibilities for

25  reallocating the three fragments :

1.5 <size (3*HF) <2 [2]

2 <size (3*HF)<2.5 [3]
30

2.5 <size (3*HF)<3 4]

Possibility [1] can be reallocated as FF + HF, [2] as FF + HF +FF and [3] as FF + FF +HF.



15 in Figure 13B. This streamsatisfies a HFFF condition inplying that at

| east every second fragnent is fully filled. The worst case stream of
fragnents r@&gk&@g froma third enbodinent is shown in Figure 13C. It is -
remarked that the second and third embodi nts al so ease thePFEERPMARNt s
of an apparatus. This streamsatisfies a 2/3F condition inplyi that the-5

n
nmi ni mum f ulinithe last ease,dyfrealipesting the thee fragments a5 FB I and FFdtig rpossil?lg te msintain | 1

be consi de ' il 0t I for &he .fu S e SO _possib

't it boREREH ERkion,BbRe, b2 iR is B b fuuke LARRR AR AAHE R &
fragment nene, eis lildstiateddn Fogurd 16.d8 ¢lte othér' cabeslit is@Epousidlé toftesetvecths FFHBT ed

in case of the first enbodi nent satisfying the HF condition.. Fig. 14 shows

t he gener sgondiion byfreallacating, the shnge fragments.nkhepedpre; resulting foma [Hgnd[2lthesed in .
detail cher at the fragnments before and after the bridge may
origi naslhl yﬁﬁave c@gﬁﬁ?&lﬁoﬁ fagments but due to the choice of edit points
the result is that they w15 <kize@HFptR2y filled in the edit[fequence. The
only assunption is that the fragnents before the bridge, the bridge
fragnent and the fragnent after the bridge are at |east half full. Next

will be sh ?a?ﬁ: ﬁ',@@;@' 3 kdrent

sati sfyi ng&ﬁ]{ggﬁb‘hﬁﬁ or?gf{}?on. |%ﬁ%ﬁ§@gﬁ%ﬁsg§ﬁg{éﬁg g%ghence
illustrating the worst case situation in this case. In the original
sequences both the |ast fragnent ore _the bridge and the fjrst fragnment
after ¥he bri dge nust be f F‘zgﬁﬁ*gg)'ftffss assuned that the oH}gi nal streans
satisfy the FFHF condition. First is tried to preserve the FFHF condition
by reallocating the fragnment before the bridge, the bridge fragnment and the
fragment dThiecorditorbimplige the follewirfgrpogsibilitie2for realloadtingdthe fo fraghmentgener al

the foll ow ng assunption can be H@ﬁs about the size of these_fragments: 1.5
[err] size (3*HF) [err]3 2~ size( ) [1] where thEdunits are the
fragnment size. This condition inplies the follow ng possibilities for 25
real l ocating the three fragnents: 1.5 < size (3*HF) < 2

~[2] 2 IBerr] size (3*HF) [ & Fpize(4'HF)<2.5 [3] B 2.5 [err]
size (3*HF)[err] 3 , [4] Possibility [1] can be
reall ocated as FF + HF, [2] as FF + HF +FF and [3] as FF + FF +HF.
2.5 < size (4*HF) <3 91
3 <size (4*HF) <3.5 [10]
20

Possibility [7] may be reallocated as FF + HF, [8] as FF + HF + HF, [9] as FF + FF +HF and
[10] as FF + FF + HF +HF. In the second case [8] it is not possible to satisfy the FFHF
condition. The third case [9] is shown in Figure 17. The fourth case [8] requires four
fragments for the bridge and is shown in Figure 18. However, possibility [8] implies that the
25  first HF fragment can be made 0.5 and it can still be guaranteed that the FF segments can be
filled. But this means that just the first half of the original HF fragment can be taken. This
results in a three fragment bridge which is shown in Figure 18.
Next possibility [8] , which was not possible to reallocate, is added a fifth HF
fragment:
30 2.5 <size (5*HF) <3.5 [11]

This possibility implies the following possibilities for reallocating the five fragments :

2.5 <size (S*HF) <3 [12]

N(i1a8



16 In the |last case, by reallocating the three fragnents as FF HF and FF,
it is possible to naintain the FFHF condition. However, the result is that
t he- brldge requires three fragments instead of one, as is i in
Figure 16W 9199%5 other cases it is not pbssible to preservtk?éﬁ&@bﬁg N
condi tion by real l ocating the three fragnents. Therefore, resulting form
[1] and [2] the 5 follow ng condition holds: 1.5 < size (3*BF) 2.5

[5] Adding a fourth HFf 20ER N U ragment reallocatio this
condi ti on becones: 3 % ﬁi‘? F‘;Sf 2 < size (4*Hg)13]<

[6] This condition |rrpI|es the follow ng possibilities for reallocating t he
four fragnents: 2= siz

2 < giz ’dqq:;asg 1t21s gossxlgle toHre)allocafe the five fragmenfsg]) satisfy the HEEF E:;;quﬁji% < 3

oy 1 Eighfe {o'stidvs e frst case [12] equiving tree fagments will FibE20RhGE te) [ 7]
Lot shs ﬁ?‘m}gﬁ?{ﬁﬁwﬁ? mﬁ]ﬁ?fm{a?gmfmq PP
fourth c 3t 05 st HE TPigmont pa hrnads 0.5 b Hesap sifl 6 Euprrniecd SHAC e BE,

Figure 18, ¥al be ffesd Bt 'ﬂh& iheiu%i thhﬁnkﬂ tBe fikR Bh1f sliEnen fronh tHedrighlal HFAQMENT

can be nmadé 0.5 and 1t can stil guar anteed that” the FF segnents can be
filled. fsagmentioan besakent Foais rc;suhs utanmei fragmend bridge which is shayymimn Figmrerdlagnent

can Jhis.re r e whic

Froult o 6ORugite T eBbleto sty Rt CORTRR wilh s SRF BE Brde G IBRE, " |
added a fraghbntkiBddaagMizicondition is weaker than the FF condition, 2héprevivud Qnil§§iHEﬁs0<
3.5 [I1] This possibility inplies the follow n

possi bi | Fevessediting pEEF stoenms asgvelhdn mogtecasesiherstreams being editedwilltelprally FI3
.[ 12] &Zlegﬁ tge ?gé'ﬁ)eétﬁfrﬁf Pum?%rsof ve cl sed edits. The sxtuan?n ivglgxl f:#llﬂngE o4 case

it is possi e fl ragrrentsto sa
condi t i ofocally FF stream should be better than the worst case described above. The general case of

15  editing a stream that satisfies the FF condition is shown in Figure 22. Considering the three HF
fragments, the following condition is valid:

1.5 <size (3*HF) <3 [14]

20  This condition implies the following possibilities for reallocating the three fragments :

1.5 <size (3*HF) <2 [15]

2 <size (3*HF) <3 (16]
25
Possibility [15] can be reallocated as FF + HF and [16] as FF + HF + HF. In the first case [15]
it is possible to reallocate the three fragments as two fragments as shown in Figure 23. It is
noted that in general it is not possible to use a single FF fragment for the bridge and keep one
of the original HF fragments. In the second case [16] it is possible to use a single fragment for
30  the bridge. Data can be copied from the other two fragments until the bridge fragment is FF.
This allows the HFFF condition to be satisfied with a single bridge fragment. This is shown in
Figure 24.
Finally it is remarked that a worst case will only occur where the user does a

number of close edits. In the normal case, where edits are a few seconds apart, the bridge may



5 Figure 19 shows the first case [12] requiring three fragnments while
Fi gure 20 shows the second case [13] requiring four fragnents. However, as
in the abo ossibility [13] inplies that the first HF fragnent can -
be made O.éﬁgﬁy‘?ﬁﬁcan still be guaranteedighat the FF fragnBrIAB%4M38e
filled. But this neans that just the first half segment fromthe original -
HF f r agnentrequire tse fragoeamts atmest. Ersuabpve discussioh of thefsecandesmbddimenfdoniivorst i s

hown in Fi 21. 10 | udi btois. ible t i sfy. the HFFF
Condi t1 on iR Syl epReEvin e e bowhstit GE il ebobffesl cnab
condi tion imiesuiRed in1Be aﬁh@hﬁﬁeﬁeﬁtﬁhé ilaﬁﬂge dréfioRleftleri SoftWate/sriardl & or a

covers editing of FF streans as well. In nost cases the streans being
edi t ed wi | Imizture of bothgoftwarerand hardwase fosall cgsess or s a nunber of very cl osed

et ed Ukt R oS 4RS! Sl St ERShirabAtA R oL

st ream t hatHFER écrditécn, Wil réshilt o ludiger tridges amtbsovwirtusl editingrrequidres nisre diskapaceg -

the three fragnents, the fqllow n ondition . is, valid: 1.5 sjize (3*BF)
<3 an ith the HF concﬂmiﬂwen%hﬁ@ cassofiTepl sditings Where theerigigpl rampan

ossi bi | i tiysy; ' I : ' e

PO 5 < AR 2 e ok ek ORI spgd] AR i
can be realsahvediskspazs. Ifa nunklier aficaspd & promp of partiaty filledifragmnents wall foe redllocated
[ 15] ocate the three fragnents as two fragnents as

it is.possible to real
shown |t19 Filgﬁraes%.erpgmﬁgr (ﬁa_gﬂ"e?ﬁat in general it is not possible to use a
single FF fragment foext B third emBodifitnkaeiBfyRipethe B/ @naitios willl betdiscussed. It is

fragnents. In the second case [16] it is possible to use a single fragnent

for 30 thaeiatked that pngeneral thedlarged fiedullness raguived foriitagments, theagore fragmentsiare

t he bridge s FE._.Thi FEE.. L.t | sfl
wth s i ngraOfiiitided bl Fofbdifle, BEHECoRABE Eolb 3 raiackd il o vt
remar ked t hhé mininwbs fragféet fllndss was §.76 cthatris, wiach &t Iedse partially Gitled fragmettREF  of
close edits. ,In the normal case, where edits are a few seconds apart, the
bri dge Ray Satisfieg iy equire two fragments at nost. The above di scussion of the
second enbodi nent for a worst case situation, eventually together wth the
detail ed discussion of the first enbodi ment, enable a man skilled in the
art to inplement the bridg®.Zresize @F)edt her in software or hdi@dhare or a

This gives the same worst case average fragment fullness as the FFHF condition of 0.75. To

20  maintain the 0.75 condition requires worst case bridges of four fragments, even when the
original stream is FF. Therefore, this option is not as good as the HFFF condition presented
above. A 2/3F condition gives a lower worst case average fragment fullness than the HFFF
condition and consequently can be expected to require less realiocation than the HFFF
condition. Figure 24 shows the starting point for' creating a bridge assuming that the original

25  streams satisfy the 2/3 F condition. Here D represents the MPEG part of the bridge, that is, the
part of the streams that must be copied, recoded or remuitiplexed to satisfy the MPEG
requirements. No assumption can be made about the fullness of the fragment directly
preceding the bridge or the fragment directly after the bridge because the fullness of these
fragments will depend on the choice of edit points. A number of cases will be considered

30 based on the fullness of the fragments before and after the bridge.

Figure 25 illustrates case 1. Here both the fragment preceding the bridge and
the fragment after the bridge are more than 2/3 full and the bridge contains only the data
required to fulfil the MPEG requirements.

If
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m xture of both software and hardware for all cases. 5 It is remarked
that replacing the HF condition according to the first enbodinment with the
HFFF condi womy/4seéd | result in | onger bridges and so virtual Pé’ﬁiﬁﬁ)ﬂ&w
requires nore di sk space than with the HF d8ndition. However, in the case
of real editing, where the _griginal stream can be discarded ang,.only the -
edited streamis kept on di@k’fﬂhgz%@énd enbodi nent wil | actﬂgﬂl y save

di sk space. In a nunber of cases a group of partially filled fragnents w |l
be reallocated 10 into a snmaller nunber of fragments. Next the third
enmbodi ment then therfeyis ng prabdera asd-thearsiilt is anishow if Fegwié 26.ussed. It is renarked
that in gengral the larger the fullness required for fragnents, the nore
fragnent.s e required for bridge creation. For exanple, the HF condition
could bg replaced with onepyepe+ghe m ni num fragment full nes?ggvas 0. 75,
that is, each at least partially filled fragnment PF 1 5 satisfies: 0.75 <
size (PF) <1 [17] This gives the sane worst case

average fr ke J4F, condition of 0.75. To 20 mai ntai n
the 0.75 cgﬁ%?ﬁtérﬁrflgguﬁ%?gf%?%‘g{pg%é bri dges of four fragnents, even when
the origindf streamis FF. Therefore, this option is not as good as the
HFFF condi ti on presented above. A 2/3F condition gives a | ower worst case
average fragnent full ness t2hBlEDHEEF condition and consequBMIiy can be
expect elg too[rr equire less reallocation than the HFFF condition. Figure 24
shows the starting point for creating a bridge assum ng that the original
25 streans satisfy the 27283 ¥Bgarmiti on. Here D represents t[];q]I\/PEG part
of the bridge, that is, the part of the streans that nust be copi ed,
recoded or remultiplexed to satisfy the MPEG requirenents. No assunption

or T dge or et ke i RS prabicd3ad o rebitis of, QRN FEGECT aha TBEE R Friptdtety
these fragnents wl| Akspaing that 6 AB1chDI€B2ef2/8dhd aﬂh?ﬂ&-coﬁtdﬁwﬁﬁhe Sthe£RES

wil | be1 congi dered .30  based on the fullness of the fragnents before and
after tiHe DFIERFEIS §iVefire 25 i|lustrates case 1. Here both the fragment

precedi ng the bridge and thgs &nagigity pf L gh thbike<Rfd dge are no than 2/3
full and the bridge contains onf?/ the data reﬁi rByejd to fulfiltzt%ﬂue MPEG

requi renents. |If 19
In this case it is possible to reallocate the data in two fragments of at least 2/3 as shown in
Figure 29. When the original stream was locally FF or not, has no effect on the result in this
20  case.
Figure 30 shows the starting point for case 2. Here both the fragment before the
bridge and the fragment after the bridge are less then 2/3 full. If

2/3<B1+D+B2<1 [23]
25
then there is no problem and the results is as shown in Figure 31. Now there are two situations
to consider:
Bl1+D+b2<2/3 [24]
and
30

Bl+D+B2>1 [25]



Bl +D+B2[err]2/3 [18] then there is no
problemand the result is as shown if Figure 26. if 5

B1+D+B2>1 _ [19] then not all of Bl and B2 -
wi Il be copf@&¥H8%6 2/3 +B1 +D [err] 1 20 PCT/IBISPGAYY 10
or 2/3 +B2 + D [err] 1 [21] then there is no

pr obl em ariirst e firstsitulations [ issdiscussadn ABding mH o? part 0fiCFiagd IG2 td8nakepethé PA3el y-

Assum ng that 0 <, BlL + D + B2 Jeryr], 2 gnd addj.ng the conients of fhe
ot her two Hegment§ S web{em 1§]CA éﬁ%ﬁg nghyieldshou dqtz-?ﬁn&ow whep the
[22] 1n thisRomfmteonbition HORfS! bl € to reallocate the data in two fragments of

at least 2 as shown 1n Figure 29. Wen the original streamwas |ocally FF
or not, has no effect on the result in this 20 case. Figure 30 shows the

starti poi nt for case 2. t hoL. [ nt before the i dge and the
fragme:%J after the bridge %ﬁﬁeﬁ@*ﬁﬁé%ﬁ§%l If 2/3 [erp?El +D+B2
[err] 1 [23] 25 then there is no problem and the
results is as shown in Figure 31. Now there are two situations to consider:
B 1 + D +bAddingfig rest of the previous and next fragments givps:and 30 B1 +D +B2 > 1 :
[ 25] 20 First the first situation [24] is discussed. Adding all or part
of d and C2 to nake up the 2/3 fragnent still results in a problemif Cl1 +
C2 do not yield enough dat43 <Df3 ¢ GictBY $ Di®2 + G2 H2/B<6¥d ng [20hdi ti on
hol ds:
10
This data can be reallocated as two fragments as show in Figure 32.
Now the second situation {25] is discussed. This will only cause a problem in
the case where:
1<Bl1+D+B2+<4/3 - (28]
15  Again all or part of C1 and C2 can be added to make the total at least 4/3 and so thereis a

problem if:
1<Cl1+B1+D+B2+C2<4/3 [29]
20 Inthis case add.ing the previous or next fragment gives :
5/3<2/3+C1+B1+D+B2+C2<6/3 [30]

The data in this case can be allocated as two fragments as shown in Figure 10.

25 If the original stream was locally FF then C1=1/3 and C2=1/3 and in the first
situation [24] a single fragment is sufficient for the bridge. In the second situation [25], two
fragments are still required for the bridge.

Figure 34 shows the starting point for case 3. Here the fragment before the
bridge is less than 2/3 full and the fragment after the bridge is greater the 2/3 full.

30 If

2/3<B1+D+B2 [34]

and
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5 C + B1+ D +B2+ C2<2/3 [ 26]
Adding the rest of the previous and next fragnents gives: 4/3<2/3+ Cl +Bl +
D +B2+ C2+Ri099748093 [27] 10 This data can be reall ocated q,ccﬁl?gw%ggnents
as show in Figure 32. Now the second situdtion [25] is discussed. is will
only cause a problemin the case where: |<Bl +D+B2+<4/3 i
[28] 15 Again all or paBltd=d and C2 can be added to nmak85k he total at
| east 4/3 and so there is a problemif: |<d +Bl+ D +B2+C2<4/3

[29] 20 In this case adding the previous or next fragnment gives: 5/3<2/3+
C +Bl + D tied ther@ iiodproblem and a single [fig@nedtwandatuzed forttls bridgese can be
allocated_as two fragnents gs shown in Figure 10. 25 If the
ori gi nal gﬁ?@émmcqsﬁ:ﬁlqwlﬁﬁthen d=1/3 and C2=1/3 and in the first
situatéon [24] a single fragnent is sufficient for the bridge. In the
second situation [25], two fragnments are still required for the bridge.
Figure 34 shows the startBihg PdiB2<f283 case 3. Here the fradd@€nht before the
bridge is less than 2/3 full and the fragment after the bridge is greater

the 2/3 8% . 30 If 2/3[err] Bl+ D +B2 [ 34]
and 21 Bl +D[err]| [35] then there is
no problem and a single fragnent can be used for the bridge. There are two
cases to consider: 5 Bl +15BByDshg [37] [36] and 1
<Bl +R§4/3 [ 37]

Now in the first case [36] adding the rest of the fragment after the bridge gives:
2/3<B1+D+B2+2/3<4/3 ' [38]

15  Thereis a problem if:
1<Bl1+D+B2+2/3 <4/3. [39]

Some or all of C1 and C2 can be added to ensure that the data can fill two fragments, so there
20  isstill a problem if:

1<Cl+B1+D+B2+2/3+C2<4/3 [40]

Adding the rest of the previous or next fragment gives :

25
53<2/3+C1+B1+D+B2+2/3+C2<6/3 [41]
This data can be reallocated to two fragments as shown in Figure 35. .
~ Next the second case [37] will be considered. Adding B2 is possible but there is still a problem
30 if:

1<B1+D+B2<4/3 [42]

Adding the rest of the fragment after the bridge gives :



-— ———

10 Now in the first case [36] adding the rest of the fragnent after the
bridge gives: 2/3 <Bl1 +D+B2+2/3 <4/ 3 [ 38] 15 There is
a problemif: 1 <Bl +D+B2+2/3 <4/ 3. [39] Sone or all of
Cl and C2 cWRBH8%hded to ensure that the #ata can fill two PCEGRINI0L so
there 20 is still a problemif: 1 <ClL + Bl + D+ B2 +2/3 + C2 < 4/3 -
[40] Adding the rest of ths3prBv+®us B2+ 23 6/8r agnent gi ves:Pa@ 5/3 <2/3 #
c +Bl+D+B2+ 2/3+ C2<6/3 [41] This data can be reallocated to two
fragments as shown in Figure 35. Next the second case [37] will be

consi der edp,;Addl | ' | ' by 1
con +D+Bzg£1}1§ﬁgﬂa% B rdafioPSS oo %&Q%grb%ﬁgim 1 ﬁxgg{bﬁg;éggle sdti
fragment arfetpaire twrefrbgmelneevgnifthe origindPstidatihs loCalBPFR./ 3<6/ 3 ,
[43] This data can beg real.l ocated t wo fra S .sho in Ei.qure 36.
The bri’dge will stilt® %é"ﬁ%ﬁﬁ%iﬂ%ﬁ%ﬁ%@ﬁ“ﬁ%‘&%ﬁfﬂ%‘ﬁ“ B FESR, vas
l'ocal I'y Fhhe sninumum fragment fulfedsGk 93 6T, full fragfeRO Thistbquited aRtiAfath éfi%oHF
condition with a condition where the m nunum fragnent fullness is 2/3 of a
ful | fragnisegmentyfos abrigge.Haliting fremiatoeallyfFR stream-widhatibk reqiiive two fiagmiends fora
Editing fr .J |1y FF streamw Il still require two fragnments for a
bridge in @r@é%gé gc%w | st the invention has been described with reference

to preferred 10  eryailsttheinvehtivir ieebeer destibddowitiereferépccsfoqreleirbdt t hese
are not lim¢tative exanples. Thus, variqus nodifications may becone

appar efft ¢ gnbadiments therea it isfobg anderstood that these are pat imiative eiamples. Thke of
Che i g . . . : 4
VB i 5 ohar oiogs ARAMTCRlB maY bicdihelapfidi to ke el BPE ot VBB dchurfife Hond
use ot her the acppenif tied ineentionyasdefined byvihef cdaims XBlnepdiscloded itagarent sige 0¥ MB is

respect, | chara Q?elgsgc g? ox?eostpggiﬁg: I?%?fl oI‘thie%E Another embodiments may use other fragment

sizes, such as 6 MB for example. Further, in this respect, it should be noted that first
15  generation apparatuses in accordance with the invention, capable of carrying out recording and
reproduction of a real time information signal, may be capable of recording signal blocks of
fixed size SFA in the fragment areas only, whilst they are already capable of reproducing and
processing signal blocks of variable size from the fragment areas in order to reproduce a real
time information signal from a record carrier that has signal blocks of variable size stored in
20 the fragment areas. Second generation apparatuses that are moreover capable of carrying out
an editing step, will be capable of recording signal blocks of variable size in the fragment
areas,
Further, the invention lies in each and every novel feature or combination of
features. The invention can be implemented by means of both hardware and software, and that
25  several “means “ may be represented by the same item of hardware. Furthermore, the word
“comprising” does not exclude the presence of other elements or steps than those listed in the

claims.
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15 generation apparatuses in accordance with the invention, capable of
carrying out recording and reproduction of a real tinme information signal,
may be capfo ®/48b9g ecor di ng si gnal bl ocks of fixed size SFA i’,@r,fﬂ;gm{,{sggnent
areas only, whilst they are already capabl23 of reproduci ng and processi ng
signal blocks_of variable size fromthe fragnment areas in order to i
reproduce @LABMB: tinme information signal froma.record carrier that has
signal bl ocks of variable size stored in 20 the fragnment areas. Second
generation apparatuses that are noreover capable of carrying out an editing
step, will be capable of recording signal blocks of variable size in the
fragnment areas. Further, the invention lies in each and every novel feature
or conbi nation of features. The invention can be inplenented by nmeans of
bot h hardware and software, and that 25 several "means " may be

representetl by the sApgaratueforeécordibgwaea? tinfeinformation signilheuchaisd digital video
"conprising" does not_cexclude the presence _of other elenents or steps than

those | i st88nalypnagise like ragord carrjer, datp ggsording portion of whighyis subdikided into fixed
recordi ng ' Lof ' St such as a digital video signal,"
feqdiaricnd Broal A Bt 46 nditing

on a disc a rding portion of which is
subdi vi ded- inpatonédns dor receivingfthenpfiemntation sigaal, t he appar at us conpri sing -

moans for HYBUL LA B RREFOTES RAHOD Sigheh inin R Pong Benel B |
r ecor di N febGrdRBAR BharEABlal o AeinRGrebér@aihgor d carrier, - writing

o~

means for witing the channel signal on the record carrier, the signal
pr ocessi ng- WEHNRg migansfgr auiimgdhe chanuelisignal on the reqord cammier,on si gnal into

N T o e s
on the recinféintativh bfthe chshelbiphsl] the Witting tefil adapRd ¢S Fritda block OF ikfBrmaRaRred

to conyert the information signal into the blocks of information of the
channel0 si s shannel signalina fragmens area o thejsecond earkist, end wherninthei signal precessing

vari abl e aﬂq}!ﬁﬁgri i } : Welatya[iok . . SFA/ 2

[err] size of a gﬁ%ﬁ%ﬁ%ﬁéﬁﬁgﬁ%ﬁa@%ﬁéﬁﬁggﬁg lgé%s %Iétrbémgtll—% %%thgl s the

fixed si zechafinelsignial, suctethtit the size of the blocks of information can be variable and satisfies the
following relationship:

15 SFA/2 < size of a block of the channel signal < SFA,
where SFA equals the fixed size of the fragment area.
2. Apparatus according to claim 1, characterised in that, the signal processing
20 means are adapted to convert the information signal into blocks of information of the channel

signal, such that the blocks of information of a consecutive sequence satisfy alternately the

following relationships:
SFA/2 < size of a block of the channel signal < SFA,
25

and

size of a block of the channel signal = SFA.
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2. Appar atus according to claim1, characterised in that, the
si gnal processing 20 nmeans are adapted to convert the information signal
into bl ocks_of information of the channel signal, such that the bl ocks of -
i nf or mat i onW¥?948®6nsecuti ve sequence sati Shy alternately t hECTABISIMIY
rel ationships: SFA/2 [err] size of a block 3f t he channel signal [err] SFA

25 and sizeg of a blo | n
,?*g’ﬂafaal X 1 clatind) @haractefid in tha?‘lh@’mgnal grocessmg

Appar at us accordl ng char acterised in that, the srg

pr ocessi ng mezas sresadapted &pcwert(thc;mhtmanon signalrifitortheiblooks of lgfmfmatwn of thee

bl ocks of infor nel ch t hat. the Dbl ock

i o mat i orfBATCL Sl et R R R LR P oS PSRBT A 5
2. SFA 3 [ erfpliowing@elafiohip: ock of the channel signal [err] SFA 4.

Apparatus for editing a real tinme information signal, such as a digital

vi deo sPgnal, recorded in an earlier recording step on a disc |like record
carrier, a data r ecoly vided into fixed -
si zed fragnent areas, d#‘f&ﬂ%‘ﬁ%ﬁ%%%%%ﬁ%@ aig%ﬂ@rted into a channel
signal prior to recordlng and subsequently recorded on the record carrier,
such that blocks of information of the channel signal are recorded in

correspondidag f r agmedipparatessionediting a real Hme information signal, sugh as adigital video

o or mat 1 ot AARHGR R chler FBGNE A, G ke lBRRLI Slalys Botaritbaipe o .,
entry [0si tpogtibn of whisleizaabdivided ira fixed sized)fragmenthareab, thejnfbendtion signabbeing

I nformation sign I recorded. on the record carri for storin
i nf or mat i orfoR iing ach signalpriok itg resprdingand s gwmtgﬁm dS‘SPH thefgeas ock

gener ating Jggan. uﬁﬂgxaG‘?BE f‘&fxﬂﬁnﬁkn&?aisﬁne eRanbl glg‘m Q&x@&&ﬂ%d # corfbgtindRig! On
whi ch bri dgi ng ormation conprises In mation fromat 'l east one
of the fir Jtagmedt &0as orsﬁemcmbrdcﬁfmen;rthelappamtugnampnsm@: ch information is

| ocat ed befaore the exi position. n the fir pf orpati.on . si [ or
bfLar -t ho. ARy TR 1 serenang sEedbRespn ih edtitinfRaedot g tebiits e firerd
"size Ofisa Rhairedahidfddrestivifg ah Bitdy PEiticd In@d8edia lﬂﬁhhﬂt%rﬁs@ﬁﬂ which sidy® thé1e

requi renent;
" first information signal, recorded on the record carrier,

- means for storing information relating to the said exit and entry position,

- bridging block generating means for generating at least one bridging block of information,

which bridging block of information comprises information from at least one of the first and
20  second information signals, which information is located before the exit position in the first

information signal and/or after the entry position in the second information signal, and where

the size of a bridging block of information can be variable and satisfies the requirement:

SFA/2 < size of a bridging block of information < SFA,

25
where SFA equals the fixed size of the fragment areas,
- writing means for writing the at least one bridging block of information into a corresponding
fragment area, and
- means for reproducing the edited stream of information from said record carrier.
30

S. Apparatus according to claim 4, characterised in that, the bridging block
generating means are adapted to generate a consecutive sequence of maximal three bridging

blocks of information alternately satisfying the following relationships: -

* c L M S *
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SFA/2 S size of a bridging block of information [err] SFA, 25 where SFA
equals the fixed size of the fragnent areas, - witing nmeans for witing
the at | eagfo oymuosy | dgi ng bl ock of information into a corres 19990439
fragnent area, and - neans for reproduci n@s he edited stream of 1 nformation
fromsaid record carrier. 30 5. Appar atus according to claimd4,
characterised in t h88FARIsesize oftaplack of the khapmebsigeal 5SHhans are adapted to
generate a consecutive sequence of maximl three bridging bl ocks of

information alternately satisfying the follow ng rel ati onshi ps: 25 SFA/ 2
[err] sizegfdf a block of the channel signal [err] SFA, and 5
size of a block of the channel signal = SFA 6. Appar at us

according to claim4, characterised in that, the bridging block generating

means are adapted to.gener ﬁﬁig V€18 nce of maximal two
bri dgi % bl ocks of i o&?‘?’a‘%‘gﬁgfatﬁ?gﬁ a fe%lé%%at I'STying the foll ow ng
relation ship: 10 2. SFA/3 [err] size of a block of the channel signal [err]

SFA. 7. Apparatus as clained in claiml or, 4 ere.  SFA equal s 4
MB. 15 g6 Apprsetps aerording 19 eleimedy sharaciesised in thag tedrideingRiack ne
amount of | ' ' ' ' indl tR6 BBl
si gnal tha%&](c:egyrrﬁggi&%%gs ?%eaﬁgéﬁ'eé f%%ég{e?é?é;% ?&}sr@%lﬁﬁe%éq‘%égg? %ir;fl’n%;él o‘(? tﬁe g‘o,k of
i nf or mat i oblotks dffinformatignaternaely aatisfyinp ¢hecfollowjnpsietation ship: smal | er t han

SFA/ 2, then the bridging block generating neans is adapted to generate the
bri dgi bl ock of information fromthe information in said first fragnent
area preceding said £xj 9S4 L1 @%Tnafk wRal portion of

i nformati on stored i%é'gkg;E%ir%go?rgggir%gr??maer?%g?ﬁﬁi ectT§ preceding said first
fragnent area in the first information signal, such that the requirenent to

the size of the bridging block of jnformation is 9. Appar at us
as claimed’in claim Pp%‘@ﬁé?émféhp i O ’Wﬁmieﬂﬁdy‘éﬁd in 25 said

second fragnment area satisfies the requirenent:

15 8. Apparatus as claimed in claim 4, wherein, when the amount of information in a
first fragment area of the first information signal that comprises the exit position, from the
beginning of the block of information in that fragment area to the exit position is smaller than
SFA/2, then the bridging block generating means is adapted to generate the bridging block of
information from the information in said first fragment area preceding said exit position and at

20  least a final portion of information stored in a second fragment area, directly preceding said
first fragment area in the first information signal, such that the requirement to the size of the

bridging block of information is met.

9. Apparatus as claimed in claim 8, wherein the remaining information stored in

25  said second fragment area satisfies the requirement:
SFA/2 < size of remaining portion of information in said second fragment area < SFA,
and that the boundary between said remaining portion of information and the final portion of
30 information in said second fragment area is the new exit position from the first information

signal, when reproducing the edited stream of information by said apparatus, the apparatus

further comprising means for storing information relating to said new exit position.
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SFA/ 2 [err] size of remaining portion of information in said second
fragnment area [err] SFA, and that the boundary between said renaining
portion of information and the final portion of 30 information in said
second fragk@M4¥Pea is the new exit positjon fromthe firstPCHIRSMOAPD ON
signal, when reproducing the edited streamof information by said -

appar at us, 16,he appar Apperatus b Elaimeddfelairi4) hefedi) whiefl thesdrAG it @ f infodtidvh iR A
relating to said new exit_ position. paratus as cl ai ned

. . 26 10. . _Apparatu
i n cl ai m afirshffagment areqpfithe fiest infompatiop signak thatrempsises the gxit pesition, fromthe:
area of t AW ' t] ' | Il 21 J. DOSI T om
t he begi ngiﬁer%ﬁgié ?#}@L%F@l?@oﬁl or n%%ﬁagﬁg@r%%qﬁr%%%%ﬁﬁé%?%aﬁtsgap ethgexgdt
pgsi ti gn iSFAlZatHenlthélit@dglﬁfh b Nd oek geﬂmbl 'ﬂghn?dns isciglia p?dbd game?wmdgggmm is.
adapted to, generate t ri1dgi ng bl ogk, of 5 i nforpation from.the
i nf or nat i 9@%19311%&&@?3@%%@ @M@%&P@%ﬁf& said exit pesitiomand the
I nformati orhiafi ' : ' : ' ol if b St
fragnent gir?lga |F118?ﬁfg %I rzdt%%o&rérgtlo%teg’?%%g?}.’gﬁe%%é!mﬂﬁ&% ar a?%lsegaﬂsﬂh[3
cl ai med i nfirst foniafionwigaaki n t he final position of the signal block 10 in
athird fragnent area directly preceding said second fragnent area in the
first information signal is the newexit position fromthe first
i nformatiop,signal, Xpeiatushs Eleeddifl claift 100wWh&einthé AR plsitionoTH NP gidl blokk
sai d apparatus, the apparatus further conprising neans for storin

i nf or nélt i oift & third fiagmentarendirectly preeding srid spepnd:fragment grea in the first information

Appar at us . &) I 0:.Cl ad- el t [ t f b I n
P et r Sl ey B oS ot B i hroliibe! sl s prod g TR
entry posi §treath offififoinhtieh By§did afpasdtas, the dpparatis faier@bmiphising|niedts €dr storing
information_in that fragnent area is smaller than SFA/ 2, then the bridging
bl ock genelimegonselating te thejsad BeW €61t GRSt e t he bridgi ng bl ock of
information fromthe information in said first fragnent area follow ng said
~entry position and 20 at least a start portion of information stored in a
secondl¥ r at@vent ar eaApphrates &4 glaiiveld| i vlaing 4swhetein, when thecgmamt ofiinfermation frea

;second inforpation sign such, t hat t.he requirenent. tq,the size.of .t he

br 1 dgi ng bEBLRSRa A Grdbs SHORL nfmation sigfl thd SBFRacstng Ay néSich, fog s
claim 12, ghersisitionts thedtil ofithblodk o ififtringorbindh&drdgthegbarea $9dérhalee eiad
fragnent area satisfies the relationship: SFA/2 < size of remainin &gétlon

of i nf or ma®F & thendhs bridaiugblack sensrating mgapsisadapted to;generate therhmide
bet ween s ajnforhfafiBh HoRPihl HhfotAtidhin 88 HrétHalpfidnfitda foifowihg Sdid RRYY bOMRGH and

20  at least a start portion of information stored in a second fragment area, directly following said

first fragment area in the second information signal, such that the requirement to the size of the

bridging block of information is met.

13. Apparatus as claimed in claim 12, wherein the remaining information stored in

25  said second fragment area satisfies the relationship:
SFA/2 < size of remaining portion of information in said second fragment area < SFA,

and that the boundary between said remaining portion of information and the start portion of
30 information in said second fragment area is the new entry position into the second information
signal, when reproducing the edited stream of information by said apparatus, the apparatus

further comprising means for storing information relating to said new entry position.

) O O

mttT



30 information in said second fragnent area is the new entry position
into the second information signal, when reproducing the edited stream of
i nf or mat i oRvdyo/eepb¢l apparatus, the apparatus further conprisj for
storing information relating to sai d new eRTry position. B{;g/i%%&g

Appar at us clainmed.in claim4, enthea unt of i rmatiop in
a first friémem ar c APBRaURES SHBAA SIRBH ekt einsVReH etammtzeﬁa? TEigton fia

entry posi i@ @mﬁ?eﬂigr&%fﬁefséasnamhh%ﬁg;gﬂdmagg&nsgﬁsésmﬁ‘e SlReko gfo_n, from the

information 1 n ragnent area I1s smaller th t he “bri dgi ng
gener at i ng enteypesition tadhe endiof the hloek od informationrin that ﬂi@gment:aremfs salaller than

ent ry post SFVE.dhbidains Rlogk eeteirkamgies & wlsbledsh SRR B Faptp bRk 8 °°' ¢
directly f aifomitioe ficth the inforinatib SR filst Aagrnéntlaiéa ﬁﬁswmg daif &HtABddsiibn and

signal . 15. Apparatus as clained in claim14, wherein the start

posi tion othetm@rmagmstomdanm s¢cond; fragmentiateq, direqtyrollowing aaidifirgtdraggnent area in
fol |l owi ng in said second information signal is the new
entry posi tﬁl?éo%cﬁ?ﬁfﬂﬂgﬁ'ea{lg‘gg%ﬁg i nformati on signal, when reproducing the -
edited streamof information by said apparatus, the apparatus further
conpri sing neans for storing |nforrrat|on relating to the said pew entry

position. 18  16. Apparatus asslaimsd insclaim 14, ayhegen the star pagition ofibe signal Blpek,

Si gnal ¥ nad ¢ SHEY 4Bk ffke by KIEwing S8 Rond RaBmEnt b A cebid LRI | OF
i nf or mat i osignal it thet nefw agrgepnsnmmntdthe sé¢vene inifornpativintsigimal,ivehenreproducih g the
SFA/ 2, then,the brid ock ratln ans IS tedto eneratethe
bri dgi ng bt e m&d?g?mﬁwamﬁemq < APRTAS ey compnristh £ meansfer,

area precegioiig Sﬁfoﬂnﬁiﬁﬁrewiﬁgttéﬂi%smnewa&ﬁry?ositfoﬁ?t a portion of the

I nformation stored in a second fragnent aréa of the second information
signal that conprises the entry position, said portion extending from said

entry |nt in the di th sitian o i d sec agpent

ar ea, gﬁch What the Egﬁtak"gr%ﬁimpgg f‘h‘ggigf) WIZﬁreH"h‘gi‘fﬂ g?%&?%’%ggn ma

i nf or mat i offirst¥ragient &8a of thé first informatior’ il ﬁdﬂ&oﬁﬁnﬁs&hé@ﬂt Pobitidra ifSml e
wherein the bri dgl n%mt?l ock of infaornmation conprises the information in said

first frag Reekipfigforaration i thatfsagmeny ﬁ"ﬁr‘i‘élthﬁﬁx}t nositionts gmallgr than
i nf ormat i ogrofy ttﬁéh ﬁx@?ﬁﬁ%n% eﬁfx eﬁl'rlsclg aﬁ Jgerééfa%%% tb?octlJB?
rmat | W ng

size of the portlon 0 nin secon ar ea
t he port i onnfetoatenh from ttheiniforieition gn hiubﬁist ﬁ'agmbnmarewprecedmg said exit posmon

20  and at least a portion of the information stored in a second fragment area of the second

information signal that comprises the entry position, said portion extending from said entry
point in the direction of the end position of said second fragment area, such that the

requirement to the size of the bridging block of information is met.

25 17. ~ Apparatus as claimed in claim 16, wherein the bridging block of information
comprises the information in said first fragment area preceding said exit position and only a
portion of information of the second fragment area, such that the requirement to the size of the
portion of information in the second fragment area following the portion stored in the bridging
block is also met.

30

18. Apparatus as claimed in claim 16 or 17, wherein the end position of the signal
block included in a third fragment area directly preceding the first fragment area in the first

- information signal is the new exit position from the first information signal; when reproducing

LT



30 18. Apparatus as clained in claim16 or 17, wherein the end
position of the signal block included in a third fragnment area directly
preceding the first fragment area in the first information signal is the -
new exit pdEQ VB romthe first informatign signal, when r ROTABIBDAY 28
the edited streamof information by said apparatus, the apparatus further-
conpri ses {iRadfted Sitealtl f infEmaA0K b €:id aYpdratig) ¥he apparatdfurther comprised RidadsAfor!S
as clainmed in claim16, wherein the start position of the signal block 5

i ncl uded i storing said newiexB@ositionar ea directly foll owing the second fragment
area in the second information signal is the new entry position into the
second i nformation signal, when reproducing the edited stream of

i nf or mat i om%.by said Appambusclahhaliamimnatﬁuwhémhﬂhestmmiﬂmeﬁ‘thmﬁgmblgck _
storing_sajd new entry position. 10 2 ) aratus as, clained,in
claim 1, Wedsding fm@n%y%%igﬁctb?fgllﬁw'f sesAn BagieD: eh e peroRd
second fragsmt ; i ' i hAghng bl ock
is the new ent ra;ﬁ%%%n%?}h{%%@ﬁ'eﬁ%&dgn {Oitﬁ %er%hgdtl iﬁgﬂmgﬁt%%aslfh,ﬂalv’\hen

r epr oduci ngpréducingi the editedrstraam of infofmationtbysaidmapparatus, teppparatus furthes :
apparatus further ng}r)# s‘%s. means for stori.ng said new entry position 15 21
Appar at us SEPRRSEF MRS T Sforing,said ney qofey POSIARE, ¢ he anpunt of information in

a first fragnent of the second infornmation signal that conprises the entry
position, fromthe entry position to the end of the block of information in

that flagnB®t area iApparafuses claimagd ischim 17; whereinthe startpgsitipntoif gheportion of

gener ati ng; . | d e Mool .O0f .20 .. .

ot or mat 1 olfpAo o B BlsBHa AR E el fiaf R0k bt ohontBiet 18 beif Bridgig o
entry posi isthenéneénidy pbshis info therstdond inforrhdtivni sigral, whienaeprotacing theredted econd
fragnent of the first information signal that conprises the exit_ position,
sai d porti Sieaakeinformgtion by said pppasatis, the,anparatys fupfherfompwispmegns fopgomng ¢
position of,:sal ' :hl ock in said second fragnent area, such that the

r equi rerren%m§gé‘?ﬁ§ﬁg g%tlo the bridging block of information is net. 25 22.
Apparal¥is as clained in claim2l, wherein the bridging block of information
COp T Ses e O MR bk s SahSed cBimd AHER, vilchd Shb PSR 1 oY

first fragment of the second information signal that comprises the entry position, from the

entry position to the end of the block of information in that fragment area is smaller than
SFA/2, then the bridging block generating means is adapted to generate the bridging block of
20  information from the information in said first fragment area following said entry position and
at least a portion of the information stored in a second fragment of the first information signal
that comprises the exit position, said portion extending from said exit point in the direction of
the start position of said signal block in said second fragment area, such that the requirement
to the size of the bridging block of information is met.
25
22. Appératus as claimed in claim 21, wherein the bridging block of information
comprises the information in said first fragment area following said entry position and only a
portion of information of the second fragment area, such that the requirement to the size of the
portion of information in the second fragment area preceding the portion stored in the bridging

30 Dblock is also met.

23. Apparatus as claimed in claim 21 or 22, wherein the start position of the signal
block included in a third fragment area directly following the first fragmenf area in the second

information signal is the new entry position into the second information signal, when

A
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portion of information of the second fragnent area, such that the
requirement to the size of the portion of information in the second
fragment amwvg@ofigeoedi ng the portion stored in the bridging 3 S
al so nmet. 23. Apparatus as clai me@in claim21 or ZgFT/\’\ﬁega’giksr? t he

start position.,of. the sigpal blogck.included i.n a third fragnent _area
directly fSFRTOGHCRE thegdite Wmﬁéﬁmaﬁ?’é F*HEPPR?I%% AR Rrtheh si gnal
is the nechﬁ?ﬁgesgﬁgd'nEif&t’htbﬁﬁé)saqd]ﬁevs@ﬁﬁl gitidror mat i on si gnal, when 29
reproducing the edited stream of infornation by said apparatus, the
apparatus further conprises neans for storing said new entry position. 24.

Appar at us clainmed jn clai erei N, he end position. of e .si gnal
block 5 el uded | &paafa&fr#“ﬁf%m@’?&M?Lﬁwag% ?F“E‘P o ‘}fdﬂ? ﬂé‘_‘%é’i‘lfﬁd
fragnens arigduded ih Aol Sagmendterépdireetly predbdihg tife Sebénd@igriitlardadfiithd gt f r om
the first information signal, when reproducing the edited stream of

i nf or mat i oAnfeymationsignab i the pew exitosifipn fram the figst dnformation vigral sWhauieprodyeing
ol i m 3o Bl At St RO Rl Blion kY saidpparatus, the apPRAAE Misier BBrbiiBle Hicerks for

second fr agtoring saidarew éxdt pgaitionedes the portion stored in said bridging
block is the, new exit position fromthe first information signal, when
reproduci ng the edited streamof information by said apparatus, the

appar atygs fysrther co Em s dAditell M clain?D2 Rehetéih thd Gl fositionthd p@fion of 26-
Apparatus as clai rre.drpiH{ claim4, wher?ai n the apparatus @Srtoﬁer co &?Psgg -
means for defooniation in spidrsecond fodgmdnt areaftiat precedss theporion stored ini saidbridgingn

b e ond BEkR e o8 Tthition i i 68 Bherigbit pigal, Shen reprodbiof e paled "
gener at i Ng sirefOP AffbinfatfonbyHaidiphiates, fheQpparatus AeeP daspRNsithems o stdriify

first and the second information signals, - means for encoding the

conposi t e $RiGNEW exit pasitien f or accommodating the encoded conposite signal in
one or igore bridging blocks of information fragnents, the size of the
bridgi ng bl ocks of information conprising the encoded 25 conposite signal
can be vari2ébl e and ggipardtusess cldimed @jclaine4pwherein the apparatus further comprises

- means for decoding a portion of the information in the first information signal before the exit

point, for decoding a portion of the information in the second information signal after the entry
point,

20 - means for generating a composite signal derived from said decoded portions of the first and
the second information signals,
- means for encoding the composite signal,
- means for accommodating the encoded composite signal in one or more bridging blocks of
information fragments, the size of the bridging blocks of information comprising the encoded

25  composite signal can be variable and satisfies the requirement:
SFA/2 < size of a block of information of the encoded composite signal < SFA.

and means for writing the bridging blocks of information comprising the encoded composite

30 signal into corresponding fragment areas.

27. Method of recording a real time information signal, such as a digital video

signal, on a disc like record carrier, a data recording portion of which is sul:;divided into fixed

R 0 o

sized fragment areas, the method comprising



SFA/2 [err] size of a block of information of the encoded conposite signal
[err] SFA. and neans for witing the bridging blocks of information
conprising the encoded conposite 30 signal into correspondi ng fragnment -
areas. 27. WO99809\pt hod of recording a rggl time infornati BRTABYM39 such
as a digital video signal, on a disc like record carrier, a data recording
portion of -wveiving the dnforthatiohesignalit o fi xed si zed fragnment areas, the .nmethod

conpri si ng 30,- regejving the pformation, signal, - _ processing the
i nf or mat i onPEICETSNG the OHHG}%&%A@%MSI gqrdﬁwgdmséh%%m |siERLem|

on the dis LS ERRS i | | ﬁq&?%ﬁﬁ%ﬁll s
converti ngﬁ%éh(ggcleln or m@icgﬂ{%’iﬁgfmﬁ{d?rﬁ%%ﬁgc% I n glr)mat | O (%Tlﬁ?ﬁga%oﬁannel
signal, 5 signahinfotblockstofénfotmationl ofshechahnelsigndl record carrier, wherein _
said witing co | ses Lti bl ock of. infornati.on of the channel. signal
'n a fragenrinsdie dieineleignal iy fhemear gpriet, Whergit i wriine, ORISR Wipg 2
further cogRicks€mforndionfithd Chahfiél sighbDinifrdgaient k@l oh thdetord! cafrke, 4l
information of the channel signal, such that the size of the bl ocks of

i nf or mat i ofwh@wnmdpmcmmgeﬁlagermmcs es the followi ng relationship: 10 -

oqual s. 1 ne. PR O inortiicH bl i B of B the Shidinel ERT put vt

area.
accor di ng i sizeeofMh@Blockd efiafornaticrechnbe vasiable ahd sgistisethefoNswingirelaticrshipa|
into blocks of information of the channel signal, such that the bl ocks of
i nfornd®i on of a consecutive sequence satisfy alternately the foll ow ng

| ati hi ps: SFA/ 2 § Z€: f : ' | SFA, 20
and i 26 of 'a bl ook STAhS S2A et ALRELE us ity gaagatseg, onel Lertl T

according to claim 27, characterised by converting the information signal
into the bl ocks_of informatiogn, of the channel signal, such that the bl ocks
of i nf or ra®bsw® %ASQ%@S%FEW@%@EM%WM y the follow ng

rel ationship: 2.SFA/3 [err] size of a block of the channel signal [err]
SFA. '

15 28 Method according to claim 27, characterised by converting the information
signal into blocks of information of the channel signal, such that the blocks of information of a

consecutive sequence satisfy alternately the following relationships:

_ SFA/2 < size of a block of the channel signal < SFA,
20

and
size of a block of the channel signal = SFA.

25 29, Method according to claim 27, characterised by converting the information
signal into the blocks of information of the channel signal, such that the blocks of information

of a consecutive sequence satisfy the following relationship:

2.SFA/3 < size of a block of the channel signal < SFA.
30
30. Method of editing a real time information signal, such as a digital video signal,
recorded in an earlier recording step on a disc like record carrier, a data recording portion of
which is subdivided into fixed sized fragment areas, the information signal being converted

into a channel signal prior to recording and subsequently recorded on the record carrier, such

%* [+ L M S *
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30 30. Met hod of editing a real tinme information signal, such as a
digital video signal, recorded in an earlier recording step on a disc |ike

record car xweéoaggogdat a recordi ng portion of which is subdi Vidlgéﬂ!ﬂﬁ}o& %r xed
sized fragnent areas, the information si gndl being converted Th annel

si gnal prr r 1.0 recq and_subsequent | recorded on the record carrier,
such hblocks é%g’"@g ?%?@?‘ﬁﬁ}l‘%ﬁ %@4 RE resrrdebin mﬁmndwgaﬁameﬁmm n

correspondbﬁlg]eréaggg%egrtﬁ@ﬁl efddich ﬁﬁﬁgrd carrier, the method conpri sing,

- receiving an exit posrtron In a ?‘Prst mforrratron signal recorded on the
record car freeeivingchnfexit position\n a dirst rmfennat;on;maﬂ rezorded on themnnrﬂ carfier amdtfoon

signal, which nmay be the first |nfor al or on .t he .,
record carECEYID: WrWQIWHF%?ﬁ%ﬁ"PB &W&“@Lq{}ﬂ%“ 3’ ég‘?grs&}i@

position, sighfREGHdedon Me rebRAlcaRies, br| dgi ng bl ock of information, whi ch
bridgi ng bl ock of information conprises information fromat |east one of

the first asterieginfernationselating torthe sajd axit andweritrytpasitiom; mat i on i s | ocat ed

beforethe t.h tron [or.after the
et - ESietaei |<a s ekad e Pk of HloRRBTbr, Mich Shiing Hlrek b it miaron” o1

a br| dgi ngcdahpsrides difornndtivhfadm anlegst on® 6f tharﬂra%ﬂ séédﬂxdﬁﬁ!btr%ﬁh&§31§ﬁ'ﬁs which

requirement .. SFA/2 [err] size of a bridging block of information [err] SFA,

15  wher enéTmatign is locatad before.the sxis position rirethrB ﬁ&ﬁ afermaticansignal ang/or aftey thére
t | H@igh
gr ea,eagdndo- e rggiucqrs:1 rtrig?;é %&émg%mﬂ’%rg{é% ant tﬁé)%r&ge?r ??’g#l %Bg’%gggord

carrier. 2ihfornfation can bevmabll&aaﬂmusﬂnsdhﬂrqulrémen’tl aim 30, characterised by

generating a consecutive sequence of maximl three bridging bl ocks of
information alternately satisfying the follow ng relationships: SFA/2 [err]

size of a block of t ﬂd‘ﬁb of a bl ock of the
channel signal = SFAgﬁgpg@ngbféb gﬂ\gfﬁfﬁ&accorgr ng to cl aim 30,
characteri sed by generating a consecutive

15 where SFA equals the fixed size of the fragment areas,

- writing the at least one bridging block of information into a corresponding fragment area,

and

- reproducing the edited stream of information from said record carrier.

20 31. Method according to claim 30, characterised by generating a consecutive

sequence of maximal three bridging blocks of information alternately satisfying the following

relationships:
SFA/2 < size of a block of the channel signal < SFA,
25
and
size of a block of the channel signal = SFA.
30 32 Method according to claim 30, characterised by generating a consecutive

sequence of maximal two bridging blocks of information alternately satisfying the following
relation ship:

2.SFA/3 < size of a block of the channel sxgnal < SFA



sequence of maximal two bridging blocks of information alternately
satisfying the following relation ship: 2. SFA/3 [err] size of a block of

t he channel signal [err] SFA 32 33. Disc like record carrier
havi ng a re‘éfp’g’ﬂﬁ'ﬂg‘i nformation signal recogged on it, the rePCFABEA4Per
havi ng a data recording portion which is subdivided into fixed sized -
fragnment amgas, the Disolkedetord cairiphahvihg b fél titedhfbeslatich §ipkal rededed ddt, the
i n channel encoded form the information signal 'being divided into bl ocks

of i nf or nafeerd eRTiehkavings ddp refording portinn whichdg subdivided inte, fixed:gized fagment he

channel si ilﬁglgi!\M. t?@ai .Sal . Iinfs S
of informatio tg?ore |tir(1)has or?%@%t%gxltd;]egg ragrﬁe@&r@%gg%]g? %arlgbﬁggo‘%érqg.om%g
sat i sfyi ng informétidn signab being dividehmta blocksAf fpmmationxif tles cifannelisignak tiodf blocks of
i nformation of the channel signal_[.err]. SFA 10 _where SFA equal s_t.he fixe
170 of St A PRBRRAT taf Gapomalalgual being Writoh ghsekd RABRER PRS0 ZE OF HERIGH R
to claim Snfobiiftichl didie in &cGAAPERMAL Hiphest anihbIRlaAg ktisPfink ReXoBing"
satisfy aIteP-nater the foll ow ng rgel a%liﬁonshi s: 15 SFA/ 2 [er%] si ze é@ a
bl ock of t mequitementsl signal [err] SFA, and 20 size of a bl ock
of the channel signal = SFA. 35. Disc |ike record carrier according
to claim33, the size of a consecutive sequence of blocks of information
satisfy the follow ngrng} ats@FainlckaT information of the chanrel SigiYaB< 5P, ] si ze of
a bl ock of the channel signal [err] SFA. 36. Apparatus for reading
a real 10ine information signal, such as a digital video signal, froma disc
| i ke record .cargier, the infaormti.gn sianal being recorded in channel
encoded forvmefff"légﬁ(ﬂ?ﬂsﬁ’&éﬁe is??§°6§}et%eg$a‘?ﬁ% record carrier, the data
recordi ng portion being 30 subdi vided into fixed size fragment area,

bl ocks of information of the channel encgded informatiaon signal being
recor ded i B4cor r espomistlike reeqfeheatricn pecarding tocclaim, 33, dhe sizrofd ermpecugive

iz of o BPaRResfr MR ARRGARIE Ykl Abe ML Rl Pt ST 2 <

15
SFA/2 < size of a block of the channei signal < SFA,
and
20 size of a block of the channel signal = SFA.
35. Disc like record carrier according to claim 33, the size of a consecutive
sequence of blocks of information satisfy the following relationship:
25 2.SFA/3 < size of a block of the channel signal < SFA.

36. Apparatus for reading a real time information signal, such as a digital video
signal, from a disc liké record carrier, the information signal being recorded in channel
encoded form in a data recording portion of the record carrier, the data recording portion being
30 subdivided into fixed size fragment area, blocks of information of the channel encoded
information signal being recorded in corresponding fragment areas, the size of the blocks of

information can be variable and satisfy the following relationship:

SFA/2 < size of a block of information of the channel signal < SFA,

) O Y
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33 where SFA equals the fixed size of the fragnent areas, the apparatus

conprising: - neans for reading the channel signal fromthe record carrier,
- signal p ' means for processing the bl ocks of inforpation of
vari abl e s&%%ﬁh&?ead 5 fromthe fragm3agt areas into portr 931”813%

informatiorLSi - nmeans for outputting the information signal.
where

nal ,
A equals the fixed size of the fragment areas,
the apparatus comprising:
- means for reading the channel signal from the record carrier,

- signal processing means for processing the blocks of information of variable size and read
5  from the fragment areas into portions of the information signal,

- means for outputting the information signal.
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