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PCT/ I B99/ 00343 Recor di ng/ reproduction and/or editing of real tine

i nf @rmation a disc like record carrier.

The i=nventi&ﬁi]é9}e4?§mes to an appar at us for Irecor ding a real tll,cmmg (gﬁratlon
si gnal dlg tal vi geo si on Isc.like record carrier,

an appar a;ﬁ °¥‘§’P ERrequagon d%re&lﬁ arlré‘f"red atien on/fremyaxdise T mepqra on
sai d"di sc éalcl#& record carrier, to correspondl ng met 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
time information signal, such as an MPEG encoded vi deo i nformati on

signal, on a record carrier is known from USP 5,579,183 (PHN 14818). The
record carrier in the said docunent is in longitudinal form 10
Disc like recor d car'Fheenmhaneelathsetoad\aaparamfme@rdihg atrea dineesiaformaton Thi s

enabl es oss bility of carry nmul.t aneous' 0 and
Fopr oduct | SFRALUFE R fgie ofideo Seral iy st 1955 resoih FEHE FLQLARPAEES L PO | ng
recor di ng adforRRfieiehdl 8sbordedfeafiiERhbh S:0d aiee nk@lréesrd carrier] Rdh§bnding
on/reproduced fromthe record carrier such that an real time information

si gnal carmgtbods foeracendinglediting information ¢o ar@dmgu apparatvg fmateadmg&sanﬁnnam a

can be ooV BBl Br g EaRiy ThereteRd BfiEmebe ofihe Blghdi &riRebilici i, ™

i nventi on &h BBpaddtudfod Yécotdifl SBAStifme InfofmAidaRighal, Bechvain MBEGafAbded Vadtbs, 20
such as the ones descri bed above. I n accordance with the i nvention, the

appar at us ifymation s‘mfﬁ‘bﬁ ?1’90‘& camiey is knowm frama USR5, 579, R 3REIN 14818) Tos a
di gi t al . & )
port i on offeuit BdREin PGl fludfent iR IGERRE Rl o, P00 L B B CAEE, facording

apparatus conpri sing - nput means for receiving the information
S|gnal 25 - signal processing neans for processing the information

si gnal 19 nto a channel signal for recordl ng t he channel signal on the
disc like record ca (Plkceﬁks record ca.rri@!fé ade Bt a¥hbit'aBCksk ﬂﬁ'xe("f'ﬁggﬂbles
signal on the record carrier, e S|gna ocessl ng neans beln

adapt ed t cthe possibilitytofi earryifig outd’sumﬂtaaecgmhfecondirrg andaeprodudtion of mfonnanon

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, the
apparatus comprising
- input means for receiving the information signal,
25 - signal processing means for processing the information signal into a channel signal for
recording the éhaxmel 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 signal into blocks of

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



i nformati on of the channel signal, the witing being adapted to wite a

bl ock of information of 2 PCT/ 1 B99/ 00343
the channelwewvguesbs in a fragnment area on the record carrier, Péﬂﬂ*p%ﬁ':{ in
t he signal processing is further ada|3t ed to convert the intormation.
signal int ock for tion.of t nnel signal, such -
that the sﬁ‘fé’tPl eh 18(? pﬂ.&l}ergﬁm@gm Wgr"?’ 18 %@%PF@F?%
the aﬂ%t’é&k@&dnﬁr@ﬁhh@mforﬁlamn signal into the blocks of infirf{afio § si ze
of a bl ock of the annel si | [err] ﬁn = se(r)eln Aaeauaf{shkt he

fixed si zechmneligral,syel that &xeesge of the blogksiof informatien cap hervatiaklefind satisfies thg a

real tinme #.og{oormate gnal such as a digital video signal, 10 recorded
in an earl wtné%f) 1°H§h‘tep on a disc like record carrier, a data :
recordifg portion of whi ch is subdivided into fixed sized fragnent

areas, the information signal being converted I nto a channel signal
prior to recordi ng abBA&Bsisgofablogk pEthscharnedsignsles SBAord carrier, such
t hat bl ocks of information of the channel signal are recorded in
correspondi ng fragnment areas on the record carrier, the apparatus

conpri si NQivhéfe SFA equtlidthe fixad 5izé 6f the FR@méh\den €xit position in a first
I nformati on signal recorded on the record carrier and for receiving

an entry pBuitharothe amw@e&@%&w#ﬂmwfmn signel, gechnasa digitalivideo SIgnal
Lt ol B 38 AR o SRR O P U0 G Sl orppgp pBRRD . ©

storlng In OI’ITB. ron re

bri dgi ng bivhivk 1gai‘tﬁliﬁﬂedlmtmﬁﬁé$sxi6drﬁ'mt filehs) thedin fdrfRatibn Sigaalbidittoioreeréd CK
of information, 20 . which bridging block of information conprises

i nf or mat | om 2 shanwel signal prignto r@ﬁorfim ang sabseguemtly recordedbonthe regprd carmier, such
| f t
1003 e okl Rk St bOERAA BELIRR HORARK | coPRSMINL I il

i nf or mat i oon gieguedrd cmrvtheam)aratuscompmw ze of a bridging bl ock of
i nfor ion.can be variable and satisfies the.requirenent;

SPAI 2 Fhr 1] IBREmSES B TOPHGIEE DRCAORTIGR o ARG IRLCHBHA Rl pearded on the record

where SFA gl snd 18 rdckivth 4l diftryPositioR it b SEORA infBAR#RoN signal, whickial b8 %he
means for witing the at |east one bridging bl ock of information 1hto a

corr espondﬁfﬁ@lﬂfomaﬁmﬁ@mmcoaﬁ@&nthh!ﬁcgrﬁ carrierpeans for reproduci ng the

apparat s £ AP ot PoBhEBirb A A & AERA5ExF Bl bibpontogn e o T

i nf or mat i onbridging blvick rgaixaau@mbamfoﬂg@eiaahg ui a9 ofk bridging mdkfdfmfoﬁnﬁti&p
i ke record carrier, a data recording
'20 ~ which bnidging 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
fragment area, and

30 - means for reproducing the edited stream of information from said record carrier.
Further, the apparatus for simultaneously recording and reproducing real time information
signals, such as digital video signals, on/from a disc like record carrier, a data recording
portion of which is subdivided into fixed sized fragment areas, the apparatus comprising

- input means for receiving a first information signal for recording,



portion of which is subdivided into fixed sized fragnent areas, the

appar atus conpri si ng - input neans for receiving a first information
si gnak for rewomsissngs 3 P%hﬁ%ﬂfﬂ? 343
- signal processing neans for processing the3first. information signa %nto

a channel signal ,for . recordi ng the chanpel signal on the disc like -~
record carr | efignal processing Wg{s?fﬂ@rmggg Blfré: 1 %t‘?%ﬁgﬁﬂéﬁﬂélc(ﬁ%iﬁgnﬁgw
the retord Cksidfe the ch : h 4 HiscARGESRd Bgriggans bei ng adapted to
convert the irs.tﬁ{gl n?grar%lfll%%ﬁ%iagnal lsl n_tl% b ocE%ngﬁ 5 i nformati on of the
channel , t he- writing myamsfon writing fite chaone] signslomthe tesom datrierk of i nf or mati on of
t he channel gignal,in a fragnent .are the r r arrier, . .t

appar at us fuﬁ’F%@%ﬂfﬁsF@g o S beitig a‘ﬁl’f"aéﬁ FW@%@“?W"W@QHP sign ‘B"(‘,’Eg‘_’%cﬁ of
i nfor matipn nFsHNaieh bR QALY thd waE inedsRfgidaptB@to write a BIBSOS infohbti& of
10 - signal processing nmeans for processing the blocks of information so
as to obt ai nthg chanpehsignal in a fiagmentrases asvthe ragawd carrier, - output neans for
suppl yi ng th@ se}go d 'bnﬁormatiosm signal reproduced fromthe record carrier,
the sinultan ot %’&85 ! f?rg%‘?féﬁ]ction of the first and second information
si gnal s bei ngreading meany for eehdiisiblodks DO hFeMMEIoH fiodCdRfespehdingChrabnii RichSbithea
wite step for witing a signal block of 15 the first information signal
into a fragni®Rerd£ABET.oN the record carrier and a plurality of read

steps f reagd] QE L) fe. | SEE | r JbRdid | .gnal
fremt hgfos ane M pp°°§‘%5‘{réa’ﬁ%“§ f%‘#ﬂ}{’%gﬁ%ﬁ%é%‘%é?ﬁ‘f %? ﬁ%ga%par a{’ gge‘%&gng
adapt ed to omfigmatiesiggaldi ng of the portions in a cycle. 20

These and ot her aspects of the invention will be apparent from and )
el uci dated - outputypeans forrspppiyiag theseeond iafasmationyignal repreduced from-the Freord earier,
descri ption, gl R: W3 : : ' - | of
t he appar at uglb Sinffitaifous recordmg/reprodufcfxcérlxj?f(‘aﬂlé Iﬁg%l: %r\?\%gﬁcﬁ%@}?g%xg@g ?ﬁg%g?ﬁg%é ks
of i nf or mat | camiedoutimspbsequeat @aespacytchescoBiprisingacwerid steprfor writing a signal block of
figure 3 sho t he principle of playback of a video .informatio L.gnal ,
figure ASho FaBrstiap el e Hemen aron R BT AT PO 2 8GR of read
figure 5 ShOyeepstfbﬁxeaaihgfalpahﬁmCHfiﬁféhﬁaﬂo&x@irméorm' iAforRaGsn Stk HREPMEsite
figure 6 shows a situalion during editing when the generation and recording
of a 30  brpluglingofifragmenbareasyf or mati on is not required,

fi 7 sh I f L L, f id f ' ' I d
the o S ganE PRI BRnEadherai ) ogies isardite Srabt PRoDR™ Bl e 1 ocati on of

an exit point fromthe i nformati on signal,

20

d

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,
figure 2 shows the recording of blocks of information in fragment areas on the
25 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 "simultaneous” play back and recording,
figure 6 shows a situation during editing when the generation and recording of a
30 brdging block of information is not required,
| figure 7 shows an example of the editing of a video information signal and the
generation of a bridging block of information, at the location of an exit point from the

information signal,



4 PCT/ 1 B99/ 00343 figure 8 shows

anot her exanple of the editing of a video information signal and t hé
gener at i ony@fog@gda i dgi ng bl ock of information, at the sane B(Q-'E on of the
exit point as in figure 7, 4 figure 0343 .

exanpl e of the editing of a video information signal and the 5 generation
of a bridgi ng bl ockfigarei&shomsanother exampleef the editing of a video informgtigrosigual and

t he i,nf or mat.i on.sj gnal . . figure 10.sho an exanpl e
of the edli¥EFORHOR 458 PRAGRERIoc of trfammation,at the same Bcatiop ol fRe pYip poig asin
bridgi ng kig@elky,of information, figure 11 shows an
exanpl e of 'the editing of two information signals and the 10  generation

of a bridging bl ockfighreishomsaniesamplgiodthe editang-of a videp informpation signabandolie ng .

2o, o ooy A Rl BBy 0 o o

~ figure 13iugbandionwigmakanpl es of a re-ordering of read steps in one cycle in
which information ig witten and "sinul tanegusl y" read_ on/fromthe record
carrier. 15 figure 10 °Wsanex=#’fl§g|°§t @Hm%oféw%ﬂ@ﬁﬂ?%hﬁlgﬁs%&e :
appar at us ,j £ il 618 ?ﬁ}gf tion,nvention. The followi ng figure
descripti 5?11,{&%@0%“%?1 d'ﬁlvxﬁ eO%cﬁsed on the recording,

reproducti on and edfigimed lchows wh @xamplefof theediting ofi tyodhformatiehsighals modsheer

be noted that other 20 .types of. signal cquld equally well be pracessed,
cuch 38 asegetingia uideine Bassotipfeaon, whert & ifimgndfies =2 erBodiig doie it
conpri Sestlﬁeﬂnfd?ﬁ'dﬁo 8f the RRb infofrdtion@§giald, N9 a vi deo-information

signal to be recorded on the disc like record carrier 3. Further, the
appar at us conpri ses fignre 12 shows atfputhertelaboratian of tifemppatapysi gnidig a vi deo

i nformati on signal repraoduced fromthe record carrie 3. The record
carrier 3 is a di scﬁﬂﬁﬁfggrs 88%“%5???@? a{ehcgﬁ%%ﬁqe%d SEPHMIE YR 1 25
The data a¥eéh forilatiof isS@riftérkend similthnedisty"Geadory ol the Secotd earfier)t | guous
range of physi cal sectors, having correspondi ng sector addresses.
This d8dress space is divided into fragnent areas. A fragnent area is
a contiguous sequence of sectors, with a fixed | ength. Pref erably,

this Il ength corresponds to an integer nunmber of ECC- bl ocks included in the
vi deo i nf or naFignte 3 ishyoved art embelimentofdeelappafatus in accordance with theThe

apparatus .shown in fjgure I s shown.degonposi.ted..into t nej or system
par (s, nadtYehdhgifolowine e deeralinp. Hrctignton VUl Befacuied o BerPBibbde:
subsyst emygyroditfion and editing of 4 RRI6 iEBEmATCH SHAL ICHRIFESVEr bE Rofe@ kil Wi

features:
20  types of signal could equally well be processed, such as audio signals, or data signals.

The apparatus comprises an input terminal 1 for receiving a video information
signal to be recorded on the disc like record carrier 3. Further, the apparatus comprises an
output terminal 2 for supplying a video information signal reproduced from the record carrier
3. The record carrier 3 is a disc like record carrier of the magnetic or optical form.

25 The data area of the disc like record carrier 3 consists of a contiguous range of
physical sectors, having corresponding sector addresses. This address space is divided into
fragment areas. A fragment area is a contiguous sequence of sectors, with a fixed length.
Preferably, this length corresponds to an integer number of ECC-blocks included in the video
information signal to be recorded.

30 The apparatus shown in figure 1 is shown decomposited into two major system
parts, namely the disc subsystem 6 and the what is called "video recorder subsystem"8. The

two subsystems are characterized by the following features:




5 : PCT/ 1 B99/ 00343 - The di sc subsystem can be
addressed transparently in terns of |ogical addresses. It handl es

def ect manag¥Waeew48694nvol vi ng t he mappi ng of | ogical addressesp@pigopysi cal
addr esses) aut ononousl y. - For real-tine data, the disc

b t [ ddr. d fur t-rel ated Is....F d 5 d
T this maneie gt Sipewtan by af el GrparmBan Aol il adissees gf fandles
bitrate for gdefeot maﬁaﬁﬁéﬂxixqée}ﬁ Qﬁ%&b&@ ¢ e olegiEﬂeadglﬁféf‘es%Etos;bH?dicﬁ%%eé&s)

reading and witing, t | SC subsystem andl es the réad/ wit

schedul i ng aawdonomeuslysoci at ed buffering of streamdata fromthe

| ndependent rgad d I.te channels. . - FEor non-real -t] da t he
i 56 subsyst e e SriminCER M e naddrossddng B aed Bol Fn dtdc o
in this manNngidrdsbel iditRis nfdnbenths 813t SiRH3PREm Shd bRiRdrRes AMixitifh shstaRitle Bittafedhe
for readi ng or writing. - The video recorder subsystemtakes

care of the hding andipr Wlititl&gn thespaseef] simultaneoysaeading and writing, thedisg eybsyistem
e, e MR Y R B b B ok

to realize rigdépehiém réadmatitt chamel. al | situations, the fragment areas
i nfroduced earlier need to have a specific size. Also in a situation where

si mul t aneous- For non-realdisneidate thandise sybsysinme may he pddrsssed op @sectprbasisd et daim
g . oh
chosen 1) sAdESSARES mapHerdh it EREPkem cannot EYRARELany SiStairaBR Bite o[>

size = 4 MB readlRg of whitihyt es Recordi ng of a video
information signal wll briefly be discussed hereaffer, with
ref erence t o F95jIfeo recorder suRgy s P LIBe videe, apnlication, af welljag e system

i nfornation entV\ﬁeﬁ&, {h% disc subsyﬁta(::?[ﬁ%cles hbt{ﬁte?ﬂrgr'egtr?l#/iog i 5&&5‘&1@( fs?gcoi'd'gtIQn a

real time file, "as shown rn figure real -t consists of a
sequence of thedatalardalafthhesdisd. i nf or mati on recorded in correspondi ng fragnment

areas. There is no constraint on the |ocatiqn of .the fragnen reas on the
i So_andD> hence, any 18 order 5 gsalizSel s RroRPeRRAL SR DTS glp ARER A areas
portions of nfbaideRkh®er MeditdRavet PeiTBE 528 SlkONPAY situation wheeQiHEkhnBYs e
anywhere in the |l ogical address space, as shown in figure 2b. Wthin each

fragment ar ecordingland reprodimtion kakesiplaen; sapretiuction shpulsd b wnintemupicd. duithea prasent
the AV streamis

fil ingl e 30 . . of
obi i ned by BB, BiIFIERRE pee - PagiaTE ShisbBe FiRaRE e CF T RS 11

sequence. Next, playback of a video information signal
recorded on the record carrier wll be briefly discussed hereafter,
with ref¥ ence to fig/ragment preyHAGR =¥ Bytes deo i nf or mati on si gnal

recorded on the record carrier is controlled by neans of a what is called
"pl ayback-
Recording of a video information signal will briefly be discussed hereafter, with

reference to figure 2. In the video recorder subsystem, the video information signal, which is a
real time signal, is converted into a real time file, as shown in figure 2a. A real-time file
25 consists of a sequence of signal blocks of information recorded in corresponding fragment
areas. There 1s no constraint on the location of the fragment areas on the disc and, hence, any
two consecutive fragment areas comprising portions of information of the information signal
recorded may be anywhere in the logical address space, as shown in figure 2b. Within each
fragment area, real-time data is allocated contiguously. Each real-time file represents a single
30 AV stream. The data of the AV stream is obtained by concatenating the fragment data in the
order of the file sequence.
Next, playback of a video information signal recorded on the record carrier will
be briefly discussed hereafter, with reference to figure 3. Playback of a video information

signal recorded on the record carrier is controlled by means of a what is called "playback-



6 PCT/ 1 B99/ 00343 control -progrant (PBC
program . In general, each PBC program defines a (new) playback

sequence. waduieea Ssequence of fragnent areas with, for eagﬁ?égwt .
m t hat

area, a specification of a data segn@ent that has to b
fragment. Reference is made in this respect to e%,n e 3, where -
pl ayback icentelpgem (RBE progwm); Breeaeral, isach PBQtpr@m@ asgmw)@ﬂay&gck n

th 5 f
oo ot e PRAURRS i i YRR cPEEBRCIeLl e 16 oy BEBREN S sififgiop
fragment ardata seghient that hasrto b8 vedd ﬁromdw fragmentURefetdice is madd inahmésma tbrom

sone part of an originpal recording_ tqQ the next part of the same or, another
r ecor di ng,figaEe 3, whege playbackds showyof only a portion of the first three fxpgraent arpas insthgp)| e

| i near gpl | rgi

spoci o caEdibe O iRl skl 8 SRR, K REmER gl o POORHRI faiiont res) futin
def i ned asgenémlBmillbagnstapartoﬁthefﬁ'@;lmharea.r(é"hslamruhmllymbursnmnﬂith& wher e
each segnent i.s conpl ete f ment .area,.ex bl for the
Segnent 1 rpation Joi amg ot 8P SR Heradng FBeinsrt nan SRS St oot
pl ayback Wﬁg%gggﬁﬁof&ﬁ%yonstral nt on the |ocation of the fragnent
areas and, hencé, any two consecutive fragnent areas nay be anywhere

in the | ogical addrdsateghatsimpledinear playback of an originalareordingican bg cmis1dmeﬂ -

or ot 19" araspeBLereh of SRPCSeinl i Bif GPe AR Bt ihtnos s gr il e dbencenny |

vi deo of fraghieht'@reasin thé SHaRlifmeRE, qvmae&ﬁrshgxﬁémqga E&ﬁrreﬁé?ﬁiﬁné&ﬁt Exfda%&c%bt
i ndi cated by two sequences of fragnents naned " e A" and

For real i Zirplopbly, faxthe segmpent in the last ﬁ@ﬁ@e@rarmféhvﬁlpeﬁor the fragmenbarees ingn
| .
The50" " GG sibhcebrerdis W Ronil BIRARICBRM of np fak nd 465 a8l netEL, "0

sequence ahoaonssutive fragmentapsas aiayietanpwhaein theflogioaleddtesespadd. r ecor di ngs
in a new order. The parts_ may be fromthe sanme_recording or from

di fferlent recor di ngdYexty et qng op meye Fideg informatiop signalsrecqrdedion thsrecord
vari ous paaah%er%p(b@%eﬁy diR0&kd hs.ghﬁér' m&e&&ﬁﬁgﬁ%@ e REFidGle &/ o%t% video

decoder. This 1 nplies new data stream-t obtarned
concat enatinfogmption sigodls rdwrdyﬂteeﬂl%om therreenrd cantiehy, indichted by tweabqttenms dfi | e.

Inthef| re4 this,, . t, ,dfor PBC ram.t haf uses thre
parts, ginents % [ﬁi%Af i ﬁlaﬁ F ﬁé@% Vegsion Or on€ of more video
Figure 4 ahﬁsfﬁ:aﬁ&aﬁxgﬁmr&drdeaféaﬂﬁf Sy BB@?ié‘grﬁﬁ sBoyl@ibetredtized Fdr defining&he
fragnent area f(i)_in the sequence of fragnent areas of figure A and

conti fes adited A\pesauendge This newPBfe program thus dsfines# ngy AY sqquence obfaiped by A

In 11 b ceifipe WRE siClatd AVFeBRft: 3ok 4e, TRy bo ot 8 5

Next saferecsidingion lﬁronu@i]ﬁ&renv eacotdingshin qrdmb pRlyeack aiPBC progeanrdatd fr@mB
116 Bt haYirionsbHE of(oRor Bpre) eabire gk bas 5 R CRRD b e bOUraFInE Haplics
poi Nt P4. new data stream thét is obtained by concatenating parts of th&/sirBa3¢ APAé4anted by each
25  real-time file. In the figure 4, this is illustrated for a PBC program that uses three parts, one
from the file A and two from the file B.
Figure 4 shows that the edited version starts at a point P, in the fragment area

f(i) in the sequence of fragment areas of figure A and continues until point P in the new
fragment area f(i+1) of file A. Then reproduction jumps over to the point P; in the fragment
30 area f{j) in file B and continues until point P, in fragment area f(j+2) in file B. Next
reproduction jumps over to the point Ps in the same file B, which may be a point earlier in the
sequence of fragment areas of file B than the point P3, or a point later in the sequence than the

point P,.



Next, @ condition for seaml ess playback during sinmultaneous recording wll

be di scussed. In general, seanl ess playback of PBC progranms can only
be realized uweoov/M48m4t ai n conditions. The nobst severe C@@iﬂ%ggmjg,s
required to guarantee seanl ess pl ayback whil @ si mul t aneous recordi ng

I's perfornmed. One sinple condijion.for this rpose.wll be 5 . . i
introduced. It is a coﬁgl‘tr a copdigop f"ﬁée%?ﬁétpwg?&‘ﬁ@“ﬁéﬁrﬁul%wgo@r?&tw‘n be
occur i n the qplaKBRK general, seiﬁméﬁegﬁ%ack%wh@ Pro¥msichn BANYe rbaliz84 B cBRain
seanm ess sinmultaneous play of a PBC program t he plrayback sequence
defined by t kendiB@spThemmash seiert consitianis hequired ta guarantepnsamldse plgybackrwhilel
fragnments (except the first and the t fragnent.arga)..shall satj.sfy: 10
2" NB Lorr]  ooumDimedus erortpe Reripming. Ot sinpld SidiecHl £24nis Plhppa Bl e .
fragnent qregfrodubsd Vit 198 Soristrain® B8 tHEEnpiP b 5the A6 SeREtOHAPSRAr in the glayback
requirements in terms of fragment areas and segnents (the signal Dbl ocks
stored in theequengpseastfollows: In grdesto gnaraptec sgamiess simultansous plag of & BBErogam,

nence data <At pibas-PinRLAPE PRLSE o SRRBER D de e BB BB p g1
conti guous Ofrafinentsl (&eeptahefirstiridthe It REiMIY akeay shaligatify.def ect s.  Bet ween

fragnent areas, however, there is no such guarantee: logically
consecutive fragnent areas nay be arbitrarily far away on the disc.

As a resylt of this, t Lysi f wPeLfh@kmance requirenments concentrates
on-t he fg¢l ow ng: 20 5@%@%@3}/@1&%46‘ ata streamis considered that is
read froma sequence of segnents on the di sc. Each segnent is

contiguous and has an arbitrary |length between 2 MB and 4 MB, but the
segnents have ar bi t r ar he wreafifisemenfrareas allgve ene to consider warsi-case penfermagse a

data stream | ' | i '

fragnont - ar e SR EERENE Rl Rfad Sftiadufent SepfardicbhEty (e Sy MEAUE Sefedth e ffomon
the disc. 25ares)only, as will be describled Rerkdfter. Thig isphsedacke fichthassiggte Mdgit i iehts
flexible, This corresponds to the segnent condition for seanl ess play

during skl AL and bencedats segments withinfragmenbaress, are guarantesdto he physicalient
areas with fj gg}g{ | : |

stream for rgég%ghan %Fggfgh%h% P lg%g%cgﬁieroaﬁtdeefegﬁ" Pﬁ@%ﬁ? g@rngﬁtta?eas,
subsyst em duhoweyves, thereismesch gnaranteet lagidallyl conbearotive fragrment ascas mag be lagtitrastie
vi deo recorder 30 ubgystem del i vers data . with a peak user .rate Rto the
i S0 subsyst HrENgY op MRt Ag & e akiaE, e g ot rer B shen SeqpitgteRs SopRItacs
user rate R bh e hilGwiigSC subsystem for playback. It is also assuned

that the video recorder subsystem delivers a sequence of segnent addresses
for bot h2@ hearEar playback, a datadtredme igdonsidered that isaaad ftemla sequend ahsagments on the

PCT/ 1 B99/ 003&1%(:. Each segment is contignous and has an arbitrary length between 2 MB and 4 MB, but the

segments have arbitrary locations on the disc.
b. For recording, a data stream is considered that is to be written into a sequence of 4 MB
fragment areas on the disc. The fragment areas have arbitrary locations on the disc.

25 Note that for playback, the segment length is flexible. This corresponds to the
segment condition for seamless play during simultaneous record. For record, however,
complete fragment areas with fixed length are written.

Given a data stream for record and playback, we will concentrate on the disc
subsystem during simultaneous record and playback. It is assumed that the video recorder

30 subsystem delivers data with a peak user rate R to the disc subsystem for recording. Likewise,
it accepts data with a peak user rate R from the disc subsystem for playback. It is also assumed
that the video recorder subsystem delivers a sequence of segment addresses for both the record

and the playback stream well in advance.



For simultaneous recording and playback, the disc subsystemhas to be able

to I nterl eave read and wite actions such that the record and
pl aybackweywpapgeys can guarantee - sust ai ned perforng, B o&g/e pea}<
rate wi thout buffer overflow or underfI(ﬂv I n general, er en?

schedul i ng aI gorlthms éﬂbe used to pﬂ eve this, There are however

strong r e &9B signul WM@HB aybackcthe disgspbsysigm Pﬁéoli?F\ﬂPWEI—e
time at g Lweb apld o, sBAOH uBf that the recorl 858 bRy Back HAMKAS Lar bk udd 1S -

i mply s er sizes e read an ence-for the
total neostained perféraics at the! begl&fammthout buffer oveﬁluw beundeyﬂdm In gmeral,rrpl y
shorter response tines .to user actrons

fime conlifferent B/W seheduling,algprthmsmay %’Fd t% 35@ ﬁ‘ﬁ‘? Oggécmgng
and gl aypagks ﬁﬁg» schedulr?g in k‘&ﬁﬁ{‘% Yy WRPIS R/W 8¥clé fimB laBydikGiates 948 shoRt @Y
or ep

posrtlon In er to t he overal | apparwatus response tine
(vi si bl gokziblehe user on his screen) as short as possible, it is inportant

0 St AT e B o R AR,

be done tbﬁlﬂéﬁ{ar}almydisbgﬁbsygﬂgﬁﬁ delivery has started, seam ess
pl ayback at peak rate is guaranteed. Also, witing nmust continue

uni nt er r-tﬁhoadt WOM times imply shorteg meﬁpameémesrie usesragtieRse As an example of response

For .t.he {&na ch I (1 ycle
o 10" diREeqiider B§iifciol el thé st A0RE Ao datiTfine RATHAAN AufYC s .
of dri veupddmyRiatitsio BattPlaybatk ffém a new positichl I ordectvtkeep ﬂmmﬂhipﬁaﬁtus -
m ni mum cycl e time under worst-case conditions. Susﬁzge wQr st - case

cycl e cdainoasetime (wisiplg tojthyjuseroa P%ﬁaﬂc"qeﬁ) WHher ag pas ’sE’éﬁ%WPﬂF’%‘ thrtrﬂrq e n
and a r e(ﬁgc' ﬁ%‘))?s'f'érﬁ ﬁsvszlle 0 starli,%eh ?ﬁé ﬁjoﬁfj‘ﬁle fnélwzéésitﬁnra? §gon§y vi ded
segne cyc e I NC east

over one or es at Wo j unps
(to and possiblel OF conirsé, itmg nusthé dmr)in sacich way thiah lopcerdeliverphassiarted, kanmdegnent . -

Ienths r reading are exihle and may be snmaller_thap 4 MB.
Thi wlrﬂeakrtvqrﬁaﬂarﬁmteﬁ ﬁiﬁ’ wnnngm““?‘?“ﬁﬁ?%ﬁ’ém & Wétﬂ | ocati on

h

to anot % dace read segnents are-no snaller than 2 MB,
no nore an t&? ﬁggn;ﬂ onal junps are needed to collect a total of 4 MB.
So, a worst- For the;mswhﬂt%wphedﬂhsg apnroachl is assumeds bgsgdpn a cygle in

i1 lustrated hi art
of a readf %Qﬁﬁﬁ?ﬂ% %‘g%‘reé’b aisowﬂgrg §°F ﬁﬁ??% ta?%ﬁ%ih@w%mqeter P%lg%el[t en 2
MB and shffifentad doﬂsﬂiﬁ‘m@émﬁuﬁxhﬁl éycleﬂim@ﬁﬂider eforst-caseebnditipme nSuchnworistieast ot al
size of x, y and z is again in the present exanple. . 30

In Fheraycle qonestseia.wretwwrwl ahwhwbtaérlgfﬂt $PBHERt 6vaitieny and & Frading interval
perfor &i?‘gud %ﬂ{éﬂ

maj or gg‘?ﬁ’gfﬁda%‘c‘?%ﬁ‘é rlr\tsIﬁ suc ’as{’@ﬁgg{é thBPﬁ{i',&-é‘& t1on l[ri;}%(rggléelget %‘elgeht
déeci si onswa jamipy (10 athd [frond therwiitiveg lnedioa),cahdpasﬂlﬂymﬁredzecause the segment RBngths

PCT/ | 899/ 00343 or mul at . CO dltl ns for

. T
seani essiopreafing are ﬂﬂl%t%ﬂ@ﬂmaﬁﬂa%eﬁgwmw dditiqnal yuamps, hey —
can be nﬁsmtaﬁe éafdfs%gﬁeﬁt 16&stionNs aﬂmh& Hewel&t éxﬁc&%ﬁ&?%x%rﬂs m%o%ﬁﬂa thén

show t hi s, I scu exanpl e of a CLV {constant 1inear velocity) drive
desiZfn h%l@ no more than two addmonaljumpswrfenqu tosollget totali e # MB. S, arvdrstr

rates f Olast ny%le% %%ai of] ﬁmafugaptspfs ifitélfated 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

4 MB, and z denotes the first part of a read segment and the total size of x, y and z is again 4
MB in the present example. -

30 In general, the required drive parameters to achieve a guaranteed performance
for simultaneous recording and playback depend on major design decisions such as the” -

rotational mode etc. These decisions in turn depend on the media characteristics.




5 and independent of the physical |ocation on the disc. Therefore, the
wor st - case cycl e descri bed above can be analyzed in terns of just two
dri ves« paranetven s9/4soéee transfer rate R and the worst- Cai"éﬂédmbﬂs
access-time [err]. The worst- case access tin® [err] is the maxinumt

bet ween the end. of dat er .on one Ioc

nd t he in of =~
data transfer on anot hEke 29¥gferg ? gondifions, rrseam s ﬁ?ﬂ %‘Wﬁé&m}s regexd
data area of rifdSuch Tt they cgﬁbS My dFRP&R d a?'dxﬁ&c order to

rotational 1 atency, possrble retries etc. t not pro SSl ng
et c. show this, we discufsthe ekampleo o2 C&Ns@omymt hnmfsrcluch}abldnw dekign fneev i ous

tion, all t h
Gi ves the Tol | ow ng exphBeessef s S fstetp Fapeitfiie? iy efaging aHd Voling arc it gme
[err] 5  and'¥h8&Rnledtof Eﬂkﬁ)ﬂyﬁﬁﬂmoﬁ bft the discT Tﬂe&@re tﬁé”w@rst-&&@ c?b]h %lescnbed

In order to guarantee sustainable performance at peak user rate R
fol | owi ng aboveshinh¢ andlyded in rpms of just two drive parameters:[the rjnsfer rate R anmﬂxg worst-

Ao an exanpl €25 kiR 29908 o . B WEfgtash oot ope < el A e e .

[err] 8.57 NBPaty transfer on one location and thE'8¥gin o Hath itrafBsf¥f & arldther YocatisK, for a0y pair

described. Creating a new PBC programor-editing an exi sting
program ge nef latdtions etk idgtai ancaofitherdipt. Thikstishe mmpsed—up/dows of the dn@j, mtlonel

to 30 ntee th resu seani es p] ayabl e under all
Ci rcumst gt %ﬁsgﬁgrﬁt&esetc kmtsx}uiﬁ{o[cg g&f%%’éf tding. A series of
exanpl es vw I'l' be di scupsrape wohetaseichcle destpibbdRthé Prvidub Section, all jubtips MdyHR

the user is to make a new AV stream out of one or two existing AV streams

The exwopst-easeinps bfdwtationus Jhis givesithe fotlowingt exprassion forgha\warst-cse oxbler e
the intentiop of the user is 10
PCT/ | B99/ 00343 to make a transition fromA to B. This is illustrated

in figure 6, where a is the intended exit

15 Tomax =2F/R + 4.1

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:
20
F 2R Trax

This yields:
25 R £¥F/Tmax = R F2.(F + 2R,.7)

As an example, with R, = 35 Mbps and 1 = 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
30  guarantee that the result is seamlessly playable under all circumstances, even during
simultaneous recording. A series of examples will be ciiscussed, where it is assumed that the
intention of the user is to make a new AV stream out of one or two existing AV streams. The

examples will be discussed in terms of two streams A and B, where the intention of the user is



point fromstream A and where b is the intended entry point into streamB.
Fi gure 6a shows the sequence of fragnent areas ....... f(i-1), (i),
f(i+1), f(We99/48094 .... of the stream A and figure 6b sho uence
of fragment areas ....... F(i-1), f(j), fw+1) 5 f(j+2), %”im’"ﬁﬁ? .

stream B. The edited video information si onsi sts of the portion of
t he mn@hﬂamm&pmAﬁmB Thisds Wlystrgte lﬁtgﬂ‘FPéngﬁteang’&de%e’mand

(e ahort ! 9Pind Eoh Sirebhd &3k Ghere b ls%ﬁ@{nkena%éﬁ%&ia@mw;&asfrpﬁ' nt b in

f r agment a general case that covers

al | cut-and- past e- |Fi‘@reda§hdmmemziuanhemjﬁragmentapaendj i@~ 19, viG) Sir-& p IfE+2), C.
It al so covers the special case where A and B ua pn@g g(l %@_ on
the rel at i-wef fisstiepmr gnd HeursPbshoyp, s§ﬁ%"é‘F§P eké‘c???”éspo b Q0pEED,
effectg . -f"ZSk' BPP{%%treamB TRR eftité vided inf Bﬁ s{ﬁxﬁ?&fn&ﬂ& dﬁﬁé?&{xoﬁloffl{eeam
The di Scu e exanpl es tocuses on achieving seanl ess playability
during si rmbmmepresemmgzmecbmqpoml’hm frogrdéntiavea f{ic ), swdhepertioh of thisisiream B s

t he segment n on.the length of the signal blocks of

i nf or natléF?f%‘%& th?le‘%%l’?‘?éb gk aed ik oF 15 was discussed earlier.
It will be shown bekgy ishqleneral casé fifatEdvefs a"m@htan gj’akt%flﬁcetddﬁufg?ﬁﬁﬁfding

length condition, then a new stream can be defined such that it also

satisfies appmdﬂ@nm'ﬁtreams etc. l@@d@vwﬂhﬁ spiepial casn@sher%éanﬂ&@epqpﬂal?amnémg

d .l
o1 o 1 © Bkt miAte Parion AR B sPaTalese e iR PRC LG ke Riiify
i mplies t%ﬁﬁﬁkﬂ%b@%@hﬁgwﬂ'ds&ﬁnﬁeam essly playable. As a result,

arbitraril'y editing 20 ler edited streanms is al so possible. Theref or e
streans A and B in tThe digcyssienoighe geasuplepiocpsss on aclne&mggpﬁalessnéewmgs

t hey can bg _arhi resul t.s & t

In a fi rstd3 muléméo%s 51 a‘g";“ﬂi‘ng’ |i§}n£e\i&ﬁ +ssg) f(.!}%' %btgggeg[nhent igpeth

encodi ng condltloﬁ ohh¢ leapith dfhl@b si@ml bk of information abr:bdantthqlﬁ'mnmtsareals,tthats
assuned that the points a and b are such t hat V _encodi ng

f or mat!Spoi Was ‘B#cuﬁeé\ﬁaﬂ}eﬂ’ Iyl be phovraelow thatif sireams 4 aE% saé‘? YFreE T har d
transitio rllxeno%tﬂ c?ﬁcﬁﬁ&n ‘m«g{jéne\i/ ktrdatn m&@ §ﬁch5th£ﬁt ﬂ?& Saisted ﬁle segment

concat enat ta fromstream A (ending at the exit point a) and
dat a f r om lshgtk aonditi¢rs tEhus; segmiessiyrplayably streams Cmtmdltm‘ inte pgwissarnlessly val i d

t fa th vV d
assunpt | orPIRYABIY SRS o a e g bre R BB RS Rs by cons BB R IREC,
based imp¥es flﬁ?m@%cﬁfeﬂ@&eﬁﬂm Bt ScantlessByplayatiQrAsserestle sebiparilyedditing y at

the transition fromAto B, have to make sure that all segnments
sati sf3p t hearkissgdited str@ngtlﬁalé@nqssmlfb rherefore syeann Aand B incthg discussion negd natbg A
and see how. to ensuLe I am A t hat

cont ai ns t?%gm r&g§§ % aﬁ%@g}ﬂﬁ@&@ﬁ#‘s g%ﬁg}egﬁtebﬁlfeﬁnﬁsﬁlé% f ragment

i’;lr ea L ha]'E ends at plonnniﬁx@t exannpld, |agun1d1ffﬁd assumptlonhwﬂl be made about theﬁk\l(enqqdmg'le
ength of s, is at_ |east we can yse this nt in the, ne

pl ayback sfoguarand theehqies qﬁthgelpgaqﬁ t’é’)ﬁq‘mﬁt‘h mquﬂef@ﬂﬂﬁpaow %mtéare sheh
the PBC pr@ { ?fé}n I-}V encodhnglt%nnﬁcé)oﬁgyf YRSDAOCHSAE be possible to make a

However , ess t hen t he resul ting segnent s does not

satisf3s  strai ghtfwwatdgmninohelmglthermds, (130 assumdﬁhat straightfprwasd conpatenation of
t hi f | t
Lorr] 1 s cRuAROm ST A (e i itpoiat 393 iRty i Mot Rrar A G enfly

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
30  have to make sure that all segments satisfy the segment length condition. Let us concentrate on
stream A and see how to ensure this. Consider the ﬁ'agment'area of stream A that contains the
exit point a. Let s be the segment in this fragment area that ends at point a, see figure 6a.
If I(s), the length of s, is at least 2 MB, then we can use this segment in the new
playback sequence and point a is the exit point that should be stored in the PBC program.




conprd sing a copy of s preceded by a copy of sone preceding data in stream
A i1s stored. For 5 this, consider the original segnent r that preceded
s in streamvwooigoyd in figure 7a. Now, dependi ng on t%ﬂ,ﬁggﬁdgﬁ)f r,
the segnent stored in fragnent area f(i), ellther all or part of r

copied into the new fragnent area

1(s) [err] 4 MB, t henHameves ifd(s) 1 1%%[5{‘5]9@ MR, thep th%’f?aulfiﬂﬁsiﬂ“?e@‘itﬁéPess"éJé ﬁ@’ﬁfy r

I7Z Mor e spece'ugfégl(i&a{‘l gﬁﬁé%#el@v{ %lmgexm poi ngﬁtﬂhgeb%g}a?%r%%ed a err]

and t hi s neso-ealldd ‘qmightg frdgmient area Stivcreaked. rInttlhefrE@ﬁ‘cmrang; abndgmg segment | at er
on, after having term nat d the itin ec EeF
record carr P@WF“%’H&§°°PY° P"F?F }SSRQ& ?é)"’?”r?lfge‘ﬁg ;ﬂgf?dpzi |1§1s§ore or
pl aybacksof ;D& ofidllibafe xhgkﬂ g& trfmﬁatsfbca&erd%qmsu@&ﬁ @l shown in ﬁgwé 74 N&wd

t he |nformat|on store |nt ragment “area f(1-1), t he program j unps t’0

t he b depkgiding drrthg tangth d‘rreﬂxe segmént stored in é]agmdntarﬂ’agfwmmemlbom ofiT is
stored in the b ld é\gﬁe&}rﬁgr?a 15 [err], and next junps to the
entry point PRje HE 0 reproduce t he portion of the B

stream as SChe”at'Cah*lgr& zﬁlﬂMBf t}ﬂﬂraﬁofpxs co?ledmtof and theongmalseéxfneﬂt(rrﬁ +

1(s) > 4 MB, then sone fromthe end I's copied into [erf], where
the | ength mbt msedmﬁieuiewtﬂiaybaolesdqame aszﬂustrated in figure 7a. More spitc ally,lthe hew

Rof o endB | S¥ivHEBt BnY par Gensted g aRt Hhs B SRLROISH A aorHEn Shs BB AFoBEeE: i
and f 'lzg:bir ﬁﬁeﬁﬁg @ﬂ fc@d Eh%‘idﬁfnﬁ‘% ) Rcdfdbdod 1R dc lﬂ&' 18¢&brd EASEE Thus,

area [err]. e new sequence, only a snaller segment r'
in the frag merdsp«msezeo fh(ls I)B&pmgam; duging pﬂ@bmkmfdh@cﬂlte?IMCEOZEfonnm Stsgmeaﬁter
r' is a sub

h f | t h, =
1(r) - 1(p) ie%ﬂgﬁ?g%emf"maﬁﬁntﬁt@%déihrﬁfstfﬁ e grﬁm]%" e?rgn E’H‘pr [t‘ﬁg} cating

the positi oy ?ffra"gﬁﬁnpz{rbﬂf Rt re?fddﬁ&ﬂkﬁwiﬁﬁiﬁnﬂh&ﬁstored in tHe®ridgingGFagiehnt/dfea
to the bridging Tragnent [err] his new exit position should therefore be

stored ilf f,and maxejwm tpm@mmpomw the yideg streame B tosegadyaedheipaytion of the B
In the exanp ssed how to create a bridging
segnent 30 {r asﬁ? ?ﬁgﬂl‘bfh@w B#ﬁhﬁ r‘matlon) for the fragnment area f,
in case the Iast S egNEfI(r) H1(s) T4, then somé\pért pdronsihelend ofieis dopied Moy whWe
wi |l now concentrate on streamB. In streamB, there is a simlar
situation fdhelepgthofpieschibaved®ie ains the entry point b, see figure 9.
Fi gure 9a shows the original streamB and figure 9b shows the edited
stream Let t be the segment conpri sing the entry point b. If t
becones 2p00 short, a RIVEE K - (EYRENBO\ 2 MB Kd(py rd@) gdh MB storage in a
12 PCT/ | B99/ 00343 correspondi ng bridgi ng
fragnent area. Anal ogous to the situation for the bridging fragnent
area [err], g wll
area [err]. g will CORMGnRYs Aadii0ighle ¢, WHott"si fur SR ¥R tRORGHR! R @i and
figure 8b shows the edited stream A with the bridging fragment area f'. In the new playback

sequence, only a smaller segment r' in the fragment area f{i) containing r is now used. This
25 new segment r' is a subsegment of 1, viz. the first part of r with length 1(r') = 1(r) - I(p). 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 f. 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
30 (or: bridging block of information) for the fragment area f, in case the last segment in stream
A (i.e. s) becomes too short. We will now concentrate on stream B. In stream B, there is a
similar situation for the segment that contains the entry point b, see figure 9. Figure 9a shows
the original stream B and figure 9b shows the edited stream. Let t be the segment comprising

the entry point b. If t becomes too short, a bridging segment g can be created for storage in a



taken fromthe original segnment u that succeeds t in the fragnent area ,
f(j+1) in the stream B. Depending on the Iength of u, either all or a
part of u iwpeuMgpRad into g. This is analogous to the 5 sw?@?%z rr .,
described in the earlier exanple. W wi |l 120t describe the di nt cases

in detail here, but figure 9b ginves the idea by illustrating the -
anal ogy ofcormegponding bridging-fragmant arga; Analogous to thesitpationifoy the tridging ent i n
a new entr int. ' r ' . . -
o1 001 am arfiet g PSSt of ooy or ol S XBY of SorEnbhO 64 ot Ikl B Thig data s
exanpl e, dgled frdif thedrigindletgmentarthbtsubteagds Linlthe frapnvmt drea (1) éthtGtream B.
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overal | result is | |fxhfipicdBeRiBYd Mive, it was sRUMHER!ES cohEiffitibh bf sthnPaf O
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opposed t catttheeexit andi entry peindsip hed b wak suffiwicat torcredte a lyalidigivhsirdama dmgenesalj s now

a conbi natj on of re-encoded, dat a .and,sqne_dat a pi€d, fromdt.he
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PCT/ 1 B99/ 00343 digure 1. The signal progessi unit 100 r.ecei ves
the video PHRGY'yAnd;thebadgsssausncs Wi €'°’Ptﬁ%tff'e“g°deﬁ dafﬂéﬂ%ﬁﬁ?&lﬁﬂ@éﬁ&ﬂ@#ﬁ% esses
t he video jad: | | Wl by ; : GFdth he channel

signal on ?ﬁ%ﬂ%@%ﬂﬁgggﬁigg?g&carribg?hgpﬁéﬁ?%g@?&a regg?&/r‘i te unit 102 is
avai | a2fi e ot alhthesases will beidasopibpd irndesail heresthw thti overallatesylt isdikedn thgprevious

read/writ ee:‘cja;rtlxllp es% 2eré: wilPbe o€ or E)%%%/gyr\fgl ﬁ'aegmhe%%qo 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.

30 As a final remark, note that one does not have to put any special constraints on
the re-encoded data. The re-encoded stream data simply has to satisfy the same bitrate
requirements as the original stream data. _

Figure 12 shows a schematic version of the apparatus in more detail. The

apparatus comprises a signal processing unit 100 which is incorporated in the subsystem 8 of



5 104, which is in the present exanple an optical read/wite head for
reading/ witing the channel signal on/fromthe record carrier 3.
Further, posWois9M8094g neans 106 are present for positioning perapbdazfiead
104 in a radial direction across the record3carr|er 3. Aread/wite
anplifier | resent. in r t.o the signal

ecor ded. andeuy T Figgiamocestigh bt | ifecqiberint Hoed inornaofgramal da diedpe. o
motor 110 i ger@yl ia&h ?r&&@sés%%ﬂé&nfd?ﬁaﬁ&?&wa a%haesligr;il fd? recrdifg B dhnrikl
10 not or contr ol supplied by a notor control Sig generator unit
112. A nmicr agndmgh@dxsc like recordicarmier 3pFerthenta rfeat/wumnmbloz lﬁgvaldblet\hhch is
circuits via contr

6, 11
si gnal pr ocHEEPT tﬂiﬁntd‘i S’fﬁ s‘gbssy %33%[ 2‘8&: feB&P(%ﬁ?/m 107 somPHsSs 3 rﬁ?q{?vﬁg?hl?‘?ﬁ‘ﬂ :
recei vedsvi 304, fmémiauﬁ meqsreaeﬂﬁéxaﬁaplmplﬁhﬂ%ﬁ/@ﬁtel Héfa@ fdf&baaﬁg/%uhg heClhamine |

signal having a pecific size. si ze of bl ocks of ormation
(which is thgn @gf&qmﬂrmcqrdﬁmee&rﬁum pqstmmnamems 104rdre present fon positioningz e

sear 2 Ler ) eved T4 B4 el et Bnatti i kot i B oepargpie amptiier 1085,

SFA equal s plgerdt iirklesiozZanpiify tHeasidnabpirttcordedomd ahiplifyitg Geigabread HRmM the
above, SFA13 4 20 VB. Thpg{?/,vrlte unit 102 i s adap te?‘to wite a bl ock of

i nf or mat i onTePTd eEIE FaATaptor i Hhisavaijeble for rotatlr#grthgfﬁ@md Gefraer 3R respensededr d
carrier f

it or ma | o nmroéog gpnamg sx%'nal su c} iIS'ye? Hf}g:g‘ 8&@&&@@5&&9}&&%& 1 ? qﬁ?mgrodzessor
carrier 3, uhelszppmntaﬁoueontmlﬁngdlhm cipcuits wtlmtnmt llmearlm,nnlstandrmn 130 for
receiving an exit posjitiqQn in a fjrst V|deo | nformati on signal  recorded on

the record carrier anbbesignal pgpcessmgdinitilig 1%1#38%@%?6@?‘@%7@@?1“@%%’@%
vi deo infor Iy gppm t

second i nf o{r:gamgstl!tV ?%Kas?gﬁlgl{éﬁﬁh E&bﬁs’gﬁé’fas t orf é%ee&%ge}(r%g%ll on SI gnal
Further, t hepesjfpaizzt The siverpf the blocks mfanfmrmaﬁsﬁ)%w}ﬁdns thieosegmgnt mémiamad eatier)
rel ati n

to t exit and entr 0sj t ther .t he apparatus
conpri s %W b dhe Hesis suth et 11d ¥‘F Sdl bqhwmg’?“i?é’& ‘ated in.the

si gnal proceSS| ng unit 100, for generating at |east one bridging bl ock of

30 information (or bridging segnent) of a specific size. As explained
above, the bridgi ng bSBAR Dfize of a blo¢hdfdhewcttannel signah€ BEAs i nf ormati on from
at least one of the first and second video information signal s, which

i nformation is | ocated before the exit position in the first video

i nf or mat i onypere SF&écﬁfﬁﬁ'thé‘ﬂﬁéd)iiz@Jﬂtﬁ‘é frié‘iﬁexﬁ Biehd IR R éx‘aﬁxBlé Bvid o8 W= 4

video information signal. During editing, descri bed above, one or
rmr e br2Qgi MB.Jdgmatie gnit 62 gadeptad @dwnw athiechﬂfmfomaltlcamf thechanselesigirial in 2

( ar e) recor gggngﬁ%ﬁ%go?ﬁﬁ%ﬁpard °§F?"1’er gh?noge o m)zzgr P;;Sghggnae?ggéﬁ% o
The size of the at | emsdrdéné ehdblelgiitirgg d¥lvadde ifforrBid 1eBérdedintdnSéirlier recording
satisfies the rel ationship:
step on the record carrier 3, the apparatus is further provided with an input unit 130 for
receiving an exit position in a first video information signal recorded on the record carrier and
25  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 relating to the said
exit and entry positions. Further the apparatus comprises a bridging block generating unit 134,
incorporated in the signal processing unit 100, for generating at least one bridging block of
30 information (or bridging segment) of a specific size. As explained above, the bridging block of
information comprises information from at least one of the first and second video information
signals, which information is located before the exit position in the first video information
signal and/or after the entry position in the second video information signal, During editing, as

described above, one or more bridging segments are generated in the unit 134 and in the edit



5 SFA/2 [err] size of a bridging block of information
[err] SFA. Further, the PBC prograns obtained in the
edit step cwodmas@yored in a nmenory i ncorporated in th

m croprocessor 114, or in another nenory indorporated in theggﬁﬂﬁ?gé‘{oa? .
The PBC pro?ram created in the edit step for the edited video information-
si gnal wi | IStepethepne o sare brdging segmentshis(ave) racorded onftherecordecadin3 ing st ep

has been t g nf.or t|o SI gnal
can be repr ogjegclﬁ) 8141); a&éﬁ%}#er en ZerJefg?% M }%lﬁcgr%‘?é?%t’@ggﬁf/mfo 10? Pi eving -
the PBC pr cgtisfiesfthicoreldtionsiiipcord carrier and reproducing the edited video

I nformati on signal using the PBC program corresponding to the edited video

i nformation signal. 15 In this way, an edited version

can be gbtained, wthguint he first and/or
second \?I deo i nf or mat on é?é%\eg@@#%ﬁ%a %f(’g{@ﬁ%‘r’%ﬂs 5‘ and recordi ng one
or nore bridging segnments into correspondi ng (bridging) fragnent

areas on the record carrier. A further inprovenent to
the si multaneous recdthss theRBG PRossamK obiaimed in the emté@@(ﬂanbéétmmhry

refere ” C e ﬁ cdrpGfel im the%iéroﬂ?@cégftﬁ'quh bsidn REstHE dxhgﬁlmaj h 51?8 E?h@?éﬁgatus

her e, the i roved ‘si nmul t aneous recor

descri bed HEMBB(E program chamted in the emrlrﬁtepefdr the adﬁed)mzlieo g&fbﬁnatnﬂtmgnammll be
appar ab ses th &d not .be .equ th thg1 i’her ures
~descri éd a"B‘tW ¢d it the récord camer,aﬂ gls?B ag ?@tFBFmP@Q ispway, th

portions Xedite&@ﬂeé mfﬁﬂ%bn's?‘grf e por roﬁﬁ&db@y adlffgrenft %pfr«‘;kﬁfcngﬁgﬁ&@%ﬁgwy

re-ordering the read steps o ons X, 'nto a
with 25  {refsicyingihs PBC m‘ughntﬁmh thmca@rdwarneeqnd r@dodtmmgrthaedluedgndﬂd

readi ng the Lons X ncl usi e t et ween the
readi ng st éB@’“B% 1%%&?4‘&%3&%%591’6%&? °°§fe§fr?8 t‘éﬁ}# edited Vlﬁ@éf)}gpﬁ@f’t he
junp to thejg@eition where the next fragment area shoul d be recorded, is

m ni mal . Large junps | n the radial direction of the record carrier in a CLV
syst emlPequi res ithis gy sineadited xersionicon be obtained, wisheutirowedordipg pdrtivhs dfie

record carr. J before the record
carrier hasth‘rgggsgﬁgdé its éﬁ%@?‘? gjﬁnlb@ag?’@% b{sltgszlglgm éép”gatﬁng%d Tecording WY
by m ni m zimereibridgimgtseginents hitakotréspending (hﬂdg%g‘)cﬁ‘aghhﬁt 4ref§O6n §he récosd®atiet.
cycle, the | owe E &rst case cycle tine Téerr can be obt ai ned.

The inprovenent can f IRrgvementite the simpliang us,mordmd;p ybaglmodey

or der dehé‘xb'éﬂ%ﬁo%"ﬁfth&&@reﬂ@é’ﬁ%e slakinsiesdribed hereafter. It
PCT/ 1 B99/ 00343 - junping fromthe | ast e?r agener?{eaarerea s\}/rélu%dtbeennottedlﬁe

fragme?0 arthat the mmmmtbsmmltmdous mcophng angirplayback methddaleseriteed iemsalfier &m be
recover ed

Fecover e, ontie 7B B R B baecl B SR Bopbutl
recover ed, features described above.
The read time for reading the portions x, y and z, shown in figure 5, can be
further decreased by re-ordering the read steps of the portions x, y and z, into a, b and ¢, with
25  {a,b,c}={x,y,z}, such that the time required for reaching and reading the portions x, y and z,
inclusive the jump times between the reading steps of reading the portions x, y and z, and
inclusive the jump to the position where the next fragment area should be recorded, is
minimal. Large jumps in the radial direction of the record carrier in a CLV system requires
large speed variations of the rotational speed of the record carrier and thus require a large
30 response time before the record carrier has reached its required rotational speed after a jump.
Thus, by minimizing in fact the total time required for the jumps in a complete cycle, the
lowest worst-case cycle time Tax can be obtained.
The improvement can be realized in the following way, namely if the new order

is such that the movement defined by




5 -. after having read the second portion, junping to the fragnent area
fromwhich the third portion to be read shoul d be recovered, -
aft er havi ngvoesyggobhe third portion, junping to the positi OnP@fmﬁ%os 3
fragment area in which the next portldﬁ of the information S|gna
shoul d be recorded tngaer Crosses, an ﬂ,rus nore fhan tw ce.

fesul t, the- FRRE fpm b IsEeEment Aiea Maifion R 16 iragmenper ki e fisdiortion
carrier amméeﬁ@sﬂaﬁld‘&rl‘%c&mthe equi val ent of one speed-up/ down

sweep. Figuré 13 shows two exanples ofjunps in a cycle.
I n figure 13afterdbviag réwdthe first portionsjutmping ta the fkdgniant gree fitom which thie ddxnporsibe p
I ndicated b ure a, the systemjunps to the position

i ndi cat ed bi}l’@\g %{1%1"8{1%1??6‘%8?"3{ portions x, y and z, is recorded, for
readi ng §he_dfer ha ?trédarthe deshd p&ﬂﬁ@nﬁﬂfﬁbﬁ@th 'tl{érﬁagh&n@arei BenPRRich 'tlfé'lhﬁ‘@er e

the other portion of the portions Xx, Z, 1s recorded, for reading
the porti onpmnﬁonmdsbmﬂém;mmeio c, the p05| tion where the | ast

o ot o POr L 95 wvink ng % hind B oS 5Bk s P e

next 4 MB fh@&?&ﬂion'o?tl{eeiﬁﬂfrﬁ'ﬁdenEgﬂ&l%lﬂ@%recordeéhom the sanme, for a
different location of the various positions on the record carrier. 20

The upper bbeved cfosses any mdutsamreéhmwvwe} Harp resultethe totaladiustragrd o thefrevalytionns) -

basi ¢ afvesRest afearerd saiel yiRiRRTHe B hord Rl RTEuVAIAR oF B fifedbiodln, | 77

500 ns, ands\n”eepl nmum CAV (const ant angul ar veI ocCi- ty) access tinme 200
ns, results in [err] Maxi mum sust ai nabl e user rate

[err] 30 W t h [eFlg]lrezl?»@hQ\ss tv[ffem}nplessémurms laﬁcpypqeemfjlgm 33n, pBprhaving s
results in %Weﬁlaﬁ\QBJfr RiLnt th wntm 1&1? ?t%%?%?f ?ﬁgfﬁ% 13a, thefs%st %ur{xgs ta i n

16 ne éar I er I on useéer

R [err] 8. Stheldopision Arlicsdlby 4, evhere onetolﬂﬂma;kwmmso;ayaud ik petordedsfod readirglthe
sane dr| e paramsNers the re-ordering allows_ for aqu gher, user rate,
nanel y |2r r portign Neg, e system jumps to b, the positionheze th ofaer BAVEAR PLhe ARRIOREEY

descri bed whidl, &f86/a8E Fof Radhg e PoRtbn. Next, the system jumps to c, the position where the

last of the portions x, y and z is recorded, for reading the portion. Next, the system jumps to

the position w), indicating the position where the next 4 MB fragment is recorded. Figure 13b
shows the same, for a different location of the various positions on the record carrier.

20 The upper bound for worst-case all-in jump time in total cycle (four jumps);
t(wo — a) + t(a »b) + t(b—c) + t{c>wW1) < taxa

An example of an upper bound approximation from basic drive parameters:
25  maximum CLV speed (speed up/down) access time 500 ms, and maximum CAV (constant
angular velocity) access time 200 ms, results in tys < 1.4 s.

Maximum sustainable user rate:

REF/ Taax=R.F/2(F + 2.R..7).
30 |
With T = 0.25 tmaxs = 350 ms and R = 35 Mbps, this results in R< 10.1 Mbps.



5 enbodi nents thereof, it is to be understood that these are not

limtative exanples. Thus, various nodifications my becone apparent ’
to those slkyblogggeos the art, wi thout departing from t he of the
i nvention, as defined by the claims. In thié respect, it sholl e -
that first gener ation apparatuses in accordance with the invention, -

capabl e of carryi ng bhe earliex oz 9 the user rategyesdiedtin B< 8/57Mbpsa Astshown in

i nformati on _sjgnal be cagpahl e of recarding signal acks.of 10 fixed
o 7o Sea | ThomheVe GaleyTiion. Bpsed 8B ne soble dre PateonidorS e Fspriletiip aiShyn e HgheT
reproduci nggeRPfle, namely?£ 269Mbp Si gnal Dbl ocks of variable size fromthe

Iy<
fragnment areas In orc?gf to reproduce a real time information signal
froma record carri eWhilstthe inventionhas besh descaibed with réfatenee i prefestedr ed i n

the fragnent, ar.eas. .Secohd.generat, o r.at uses at.. are noreov capabl e
of carr inﬁmB_ mentSﬂ_‘S °f_gﬁi1§q 'foﬁtf gpgﬁpooaﬁ%% %eMB@@%"? ﬁmﬁf‘?\ $gnal

bl ocks of y@idudddificatiens May BEcdrh@spPaftnt fothosekARA in the art, without departing from
Further, the invention lies in each and every novel feature or conbination

of f etheseepe of the invention, as defined by the claims. In this respect, itsppuiddgoicdaithat first

CLAI Ms: . 1 . Lor r rdin regl ti

i o nat i oRemSTaioEPParses o ascopgnor AEhALRnaS, chAHR Gt g G ecordifp pud
record car fépRsductorfief frcabPEMe thfoemativntsignal, akayel capable of tHedidihglsignalMistks bred
sized fragnent areas, the apparatus conprising i nput _neans for

recei vithg fined siz S Avn thrfragmenhareas only, whilst thexiarg,alivedy sapaplerebaeprodeing and

processi ng . f i i i i rdi ng
t he channePltoglgsSin IS?%.%F %fﬁ’g&d‘lﬁ] s‘%g%ll?g%grcog? %?ﬁ%ﬁegr%rg% Jrﬂér t\(/)vrrleqr?‘rillé:%r%ce}g%s
for witi nimeleforhativiedigmal Goal a reotdvarrier dioat Hacsigidl ®locks of varidblesizé @64 in

processi ng, means bei ng gdapt ed to.convert the information signal into

bl ocks of the fragment geas Seeand generation spdratyses ighate mongavercapahie obearmygng out
adapt ed t 0ayEditifg fep) WillbeUaphBiE BF FERbI RRBRYizeTh #Pkrad
fragnent area 1ongtﬁg’ rel?or 3pcarr|fer, g%dgéﬂ?g?lgfﬁyﬁe spigéﬁééﬁesigr oce%%?ﬁg
~is furtherameapted to convert the information signal into the bl ocks of

i nformation of the channel ..signal, such that the.sjze of the bl ocks
of information can bETHEH tpfryention g%f‘tl §?‘i§‘ea§mte|¥8ry novefafe?hﬁ: gR\Fqmypnation o

r el ati onshfdatures. 15 SFA/2 [err] size of a block of the
channel signal [err] SFA



where SFA equal s the fixed size of the fragnent area. 2.
Apparatus for editing a real tinme information signal, such as a di gital

vi deo. 20 . swygyml4ggegecorded in an earlier recording step on a%‘gt

record- carrier, a data recording portidn of which is subdivi c{ea I nto
fixed sized fragnent areas, the information signal being converted -
into a chanrfd %’nal prior to recording and subsequently recorded on the
record carrier, such that bl ocks of information of the channel signal
are recorded in correspondi ng fragnent areas on the record carrier,

t he apparatus conprising: 25 - input neans for receiving an exit position
in a first information signal recorded on the record carrier and for
receiving an entry position in a second information signal, which nay be

t he first information signal, recorded on the record carrier,

neans for stloring inf prﬁafamrfofﬁb&ﬂhigﬁakﬂﬁlﬂ@mﬁmrﬁneﬁhﬂgnﬂndmh% ayhgmsvfae@n
18 PCT/ | B9Q9/ 00343 - bridgi ng bl ock _ generating neans for
generating #ignekasa d(b?‘}éﬂ‘l?rrF‘ﬁEﬁi ﬁ@fﬂST’ adrtagecarding ppeton of which is S“%Ylgﬁl g e

bl ock of i nfy r Sméd!&%Ffrom at | east one of the fi rst
and seglrgaya‘n or rrg%gi {cl)%gg?gnag[: information is | ocated before

the exit posiinpm)means fdneedemmgthemfonnamh(srgmt,i on signal and/or after the

entry position t he second information signal, and where t he, si ze of
" br ) db Ho. bRl PO DS R PEISRRSIRS D ICRasion signalipio shaBnlsignal for

requirement rccordmgthe channel signal onthe@f@'hﬁefe%fd]caﬁi&e of a bridging block of
i nformation [err] where SFA equal s the fixed size of the

fragnent ar eamtmg(lneans fwwmmmﬁmehmafs:ognal\pntherrgcdrﬂleaMI,l east one bridging
bl ock of |nf rmati.on into a corresp ar.ea n

means for 1B BEUR PreRHE BaTE LaTe RN BrooPHFb e PO P ek e Plogkief
carrier. mformat?m of the channel sighd) ReAitittngeing #lapRd té Gzrﬁé 2bIcit onnf&maYYGﬁ of

SFA equal s 4 MB. paratus as clainmed in claim?2
wher ei n,10whdhe @haendmnt ng¥ fragmam anga po thei racqxd camer, and wherefn ﬁpgmal procsssiog

the first |nf n ony | 5|t| fro t he
begi nni ng of'® W%?‘%Bf?aég ?’hvfegqﬁ% OE ?%3 g@?ﬁé‘ﬂ@? at{%e }95 t
position is chifidel §igndl)tidh that the size of the blocks of information can be vanable 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 for editing a real time information signal, such as a digital video

20  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 that blocks of information of the channel signal are recorded in corresponding
fragment areas on the record carrier, the apparatus comprising:

25 - input means for receiving an exit position in a first information signal recorded on the record
carrier and for receiving an entry position in a second information signal, which may be the
first information signal, recorded on the record carrier,

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

AR A )



SFA/ 2, then the bridging blrock—generati ng neans is adapted to generate the
bridgi ng bl ock of 20”" , | fromthe information in said first .
fragment apsPodisgssed H @'Emﬂmu ﬁi tion and at | east a final
portion of informati OR S&ONEQy 1Ty cond fg agment area, di rEVIBIYB4Eedi ng

sai'd first fragment area in the first information signal, such that-
t he requi rebridging bloch gengratinganeans dor generating atlgast gnbbridging bldckfof irifeirhation| S

met . 25 1. atus as clainmed in.claimd4, wherein the .
remai ni ng Wh&gpﬁggﬁngklg%ﬁgﬂ{opq&lon CompIisFYIirmatign Atdrast gpeaf thgdirstrand s
the requi reeemt inférindtidn kil WhiéB iffbroAfioRiifide ' it position il i &8¢ | ON
I n said secaond lf_rag.menEtl %Pea [err] SFA, _ar:d_ tEtg'?%'%ﬁdéeg‘gﬁg%gfroﬁmggtu\?mﬁ%nﬁ%{ai d
remai ni ng Bérmation signaland/araftenthe apfy position imdthe pepond inforrhationfsignad tand where

id 3 - ' i Lti f he fi '
"t or a1 e 8 AL Slidging block ol nftndsih AR B FEigpI8 354 Sarfes f2Gpauermsniiar i on

by said apparatus, the apparatus further conprising neans for storing
information relating to said new exit position. 6. .

Appar atus as cl ai rregS]M{zcﬁr sizs9fa bridging-black ofisformation8FA, of i nformation.in
a first fragnent area of the first information signal that conprises
the exit position, fromthe PCT/ 1 B99/ 00343

19 Wwhegt SFANguals thd'fixdd 9ekofthe fragMmentakdag i n that fragnent area to
the exit position is smal]er than SFA/ 2, then the bridging bl ock

gener & ng WeiRgmeansfon yriting e 3 denst enrecbridginghlpelyofigfarmatien érfto a corresponding

i nformati og ﬁﬁ%t edgformation in said first fragnent preceding said exit
position an%éﬂ'ti e eQ,addni nformati on stored in a second fragnment area,
directly prreadiforgrepmiddcibg tist edited gimeant ofinf@miarioh hom Said rdcofddariié Or Mat i on
si gnal . 7. Apparatus as clained in claim6, wherein the
final position of the signal block inathird fragnent area directly

recedin aid seco M?grgsrg ; Rap [ i ' si gnal
!Os t he ngwﬁexit posir]%i)%n roml?ﬁga??$%ﬂﬁﬁfgfﬁn§%ﬁeo§rgﬁg%%%{‘)R'%'en )
reproddci ng the edited 10 stream of information by said apparatus, the
" apparatus further copprisin ang.for.storjng. I nformation rel ating
to the sai% new exi t“{%&zﬁf‘ﬁ nc.rﬂlamrlea n 813"%.5’ Wherein, when theAvaguit QE infermation i
in clai m rsyfyneint arealEthd fet i@tﬁiﬁﬂﬁo@&igﬁﬂftﬂéﬂmfr%ﬁ@eﬁ; the xit ositiox&iﬂ:o?ﬁ the
f ragnment a\:;ea of the second information signal that conpri ges the entry
posi tion, feemmgRf theblock gf informatipn in that fagment ares tothe ¢xit prisitisin is smaller than

i nformati FAM, iR the BriRy Blod Séhetafing TahSis atdta];?t@d to generate the bridging block of

20  information from the information in said first fragment area preceding said exit position and at

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.

25 5. Apparatus as claimed in claim 4, wherein the remaining information stored in
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 information in said second fragment
area is the new exit position from the first information signal, when reproducing the edited

30 stream of information by said apparatus, the apparatus further comprising means for storing

information relating to said new exit position. -

6. Apparatus as claimed in claim 2, wherein, when the amount of information in a

first fragment area of the first information signal that comprises the exit position, from the




SFA/ 2, then the bridging block generating neans is adapted to generate the

bridgi ng bl ock of i nformation fromthe information in said first
fragment arewdl4sepai ng said entry position and at leasl‘thB@%ﬁifaﬁa
portien of information stored in a second fit%gnent area, directly follow ng
sai d first, fr t area_in the second infornmation signal,.such that
the requir erRS8NNG § @P%"&Pqu’i‘ém%m tﬁ?fr BgICRbATEE tocthe gxit p ‘B?‘hﬁtsFHﬂe‘i than
met. 2 idginfUGHetier RisTESdntedGh 2LBrite G Bl

remai ni ng i nS or nhttkl?%ﬁlesljpggle |€lcrkaée aﬁizga@g gecgdrlag fdr ag?rerﬁﬁear ea {gé%l}sl??(egf

t he rel ati orisfonpati@HiéA theinfdrmetion irofaid fmstfragment praceding saifl exit position and the
information.ip sa.d second fragment area [err], SFA .and that the boundar
bet ween sai dIBERAA AP A S5O0 BAEBRItaFiey At BrecsAiBE Rl TareaEmedt sen t e
i nfor mat ison fire infinda®@rapchlf r agment area is the new entry position
into the second informatron signal, when reproducing the edited

streamof information by said apparatus, the apparatus further conprising
means for stpring i nf ormat i.on, relati to.sai d. new entr osi ti,on.
B0 100 S pona Aneat Rl AR ¢ fefest B Bl ostGg o Y sl Bl
of informatiipg thifd fragment ardal diebtly pracediny sarl @domd frigiRent afed il the ¥iret iifdrindtion
signal that conprises the entryﬁ;r)osmlon, fromthe entry position to

the end of tsiEmabisdekneyy exihpesitinn frem thefirstinformatienaignal avkan regrodeing ehe adited
oo o Sl B GBS BB o e RSABLE i in

br.i dgi ng bl mat Formati o Irs
fragment ar déaformbticivelging & thesaidmgwiaitiposition.and : PCT/ 1 B99/ 00343
20 - the information stored in a second fragnent area, directly
following said first fragment area in t he second information signal.
11. Appar at lai | il A re; i Bﬁﬁ'i I
of the signal bl ock SIA%p?%t‘%a?ﬁﬁﬁge‘Hﬁfg&n@nf a(rgfaezla’ |re§g%%/rﬂ®3?})g\{/l\#%g sglhéiﬁ)g

second fr agrfistfrigmennarda sfthesecond informdtionrsignal thatsiompaises the ehiey pesitien) tfroyn the

position_into the .second info | O i gnal ,. when reproducing th

Bl t ed 98t ocRiTPorPD R he PO black oL AIiratigh i PLESEIRR AL ATl dhan

conpri sing rey)3, theM the bridgig BidcREehdthtiigMbdr s 4dabRA o) g«;ﬁc&"at& iR Bifdgthg WI¥eK of

entry position. =~ 10 127 .. _Apparatus as claimed in claim 2,

wher ei n; whdnformhatiamioem theinfarmatem saihfustiragment aret ffollawing sajdentry pesitiorndnd

the 1St i ol oL 0 O e Bhink Ak SOMBISS S sbdbfia RelshnoObd, 8Beny f-RBd}Saia
first fragment area in the second information signal, such that the requirement to the size of the

20  bridging block of information is met.

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

25 remaining portion of information and the start portion of 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,

30 10. ~ Apparatus as claimed in claim 2, wherein, when the amount of information in a
first fragment area 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, the bridging block generating means is adapted to generate the bridging block of

information from the information in said first fragment area following said entry position and

O




begi nning of the block of information in that fragnent area to the exit
position is snmaller than SFA/ 2, then the bridging block generating

nmeans is a 0 generate the br|dg|ng bl ock of i nf .
t he |nforng??%%ﬂg& said first fragment are8 preceding said gﬁﬁﬁ&%QQPfion A5
and at least a portion of the information stored in a second fragnment area
of the sedbeinformationistored inca sesand fragmentarns; disesthy foewingsaid:finst fraginent aresin.
sai d portl n_ext id entry point in the direction of the
end positi ﬁs%? igﬁﬁEgﬁ%Eﬁﬂiﬁﬁagnent area, such that the requi r enent
to the size of the bridging block of information is net. 20 13.
Apparatus as claimed in claim12, wherein the brldggag bl ock aof information

conprises klhe i nf or pasus #s daimedsin claim 1P Whersin the positieniof thesignal blerk

posi ti

area, guc ;lhtﬂi?(Il rmétqaﬁ-lear‘(E}'?rr“?rgtrtlPq?l lﬁggm ze * t e ent ﬂ)esa%?&@&?%fﬁ{ o? B

i nformati Cnﬁgnalmstthensxeennyl pbsmgmmo tlmrseemfdahfommn@l slgmlpwhen meprasiucingdhé n t he
bridgi ng bl oc ar.at us as

o i a0 e sReams O blaTumatian By hid PRI Aty ther FRRBRRG Hieans for
bl ock 'nclge&%gm?ot phféiatix{gamﬁasm@ﬁaﬁeﬂﬁ—y &ditionprecedi ng the first
ea n

fragnent ar I nformation signal is the new exit
position fromthe flrst i nformation S|gnal when reproduci ng t he

edited strgam of infprmation Qy. sai.d ar at sf
conpr |d]§) ans for @fﬁ&%‘&‘%&?ﬁﬁﬁg ineirbgvgﬁep?‘.tg%amoun Ofm%lI%a%m ma
Appar at us ff fhahtidrdabIthSffR ikﬁonﬂmh@igﬂatth@t CoirisePMBickitPositibn, fien Fegnal

bl ock IncTuded in a fourth fragnment area directly follow ng the
second fr aepgismingiefthe blockief informaation in that fragment ased torthe pxjhpesitien isigmalesfhan

entry posi {4 'nt t.he. s t

PCT/ | B99/ € b’?‘?&'ﬁ%@ﬁﬁgﬁ‘ ﬁg‘["‘?{]‘ﬁ& s APt ' Béfbrate the bridging %‘é ckof 4
appar at us, uﬁ&ﬁlaﬁaﬂ%ﬁ{ the 1ﬁfdfﬁ1£tﬁ5nm said ﬁrﬁ(ffaymdhesreﬂpmadﬁxgrsaﬂteﬁftlpbﬁtx&ﬁI d new
entry position. paratus as clainmed in_ claim13,

wher ei ¥ t handsat dgast apertion eﬁ therinformation %t%ﬁ 1y seagnd fragmephares ghthe secordy.
second 1 agiFatah Sfimbl ke doRiokREHb Rtrp Boditia! sl PoRtbrl Sk Bbdaiating! ock

is the new eniry position 1 nt tion signal,
r epr oduci npoihtia tbeidﬂremﬁon of the emlrmsmmonbfsald seaond lﬁtagmb;lt aaa,c;udpthat&ws t he

apparat us Ielcjlalirgtgcrmtctg ersllzseec;sfd;regnéglggglo lt(o{'m?&matlon is m é d new entry position

20 13. Apparatus as claimed in claim 12, wherein the bridging block of information
comprises the information in said first fragment area preceding said exit poéition 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.

25
14. Apparatus as claimed in claim 12 or 13, 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
the edited stream of information by said apparatus, the apparatus further comprises means for

30 storing said new exit position.

15. Apparatus as claimed in claim 12, wherein the start position of the signal block

included in a fourth fragment area directly following the second fragment area in the second

information signal is the new entry position into the second information signal, when
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10 17. Apparatus as clained in claim2, wherein, when the

anmopunt of information in a first fragnment of the second information
signal that wovpmg®es the entry position, fromthe ent rﬁfnﬂ? b3 to
the end of the block of information in that2fragnent area is snaller than

SFA/ 2, then the, bridging. b)Jock generating.neans is adapted to generate the
bri dging bl SFEOYcing e eg’i‘# AR HI@FI’%SI?%PN@“B@PBWI the, apparalas friher 1
fragnment ar { | tSFinethidh kel idp and at least a portion of
the infor nat%lalgéﬁésétsgi#é gfﬁ%g‘ﬁg‘??%ﬁd eﬁ%ﬁ?% the first information
signal that conprises the exit position, said portion extending from said
exit point i,n the direction of. the star psjtion of..said. signal

bl ock” 1 salf second APRIABIE SRBSY in g PherhE the S pRgKR PEIERBRIS e
size of §he yifofistiondn Bhid Gkeonll ﬂagfneﬁ{@éd 85 folow®the 30;1%91 storé@ in sajd bridging block
Appar atus as cl ai ned I gi ng bl ock of infornation

inclaim1l/7, wherein the bri C
conpri ses t hsthe ntwenty positipmingeithe sédond informationrsignal, avhen a¢producing thaieditednt r y

position and_onl ort..on of informatio f the second fragnment
iy

a .
brea, such SHER OFBfmmRticR B s S, e B cOmprigs Hirags fpstonng

i nf or mat i on shid neWen&9positoh r agnent area preceding the portion stored in the
bridgi ng block is also net. 25 19. Appar atus as
claimed in claim17 or 18, wherein the start position of the signal

bl ock iRgluded in a thi I - (Jinl I | klst.. .
fr.agm&*n{i 6ar gz' in the 2?@%%@&9%%@?@%?%@%%ﬁygﬁg%?ga{ﬁﬁo&h ngingénrﬁag}onma
posi ti on i nifigstiffagmeacsithe setbad Mdrimation sighallthat Wb@Brises the ertSFcRition| figmithe
edited streamof information by said apparatus, the apparatus further 30
conpri ses mEBkYPesitionstodhe pryl oftheblaekiolinioratiens ins thef fragment area isxmaller than
Apparatus a A el | 1 f .the. si I
A e R
second f r agtirfhimatioadronn theliafolmatidn in said firstrifagment aremfoilogag said enthepositivnexi t

osition_fromthe first, infor i on.signal, when reproduci X )
gc_sr} | Egéfooggéa&east Iapgrtioln of therrxg}‘c;nnanosnl ored 1n a second ierlaagmerijt olf rt]lsxge first infoymation

the edited §fgmﬁat%xﬂpﬁ§9§m@bjﬁ9ﬁosthn§e&@pﬁﬂeﬁ%ﬂﬁn§ Fof aRPatiehdist thikd her
conprises neans_ for storing said new exit posiTion. 21.

Appar at us adire¢tionrod dhe start pesithorief, saidisignal blockim sardosepersi firigment reasuch dhat then

of 5 information in sai.d second. fr nt..area that precedes the portion

stored in sé?%‘lrﬁﬂcﬁtgtf’ﬁ@e S1ze 0{%@7’ E‘E‘I{g’?iﬁf’”ﬁﬁoﬁgﬁ fx?n ﬁd@?tt ion fromthe first
i nformati on signal, when reproducing the edited stream of information

by said _apparatus, the apparatus further conprises neans for storing
20 18 Apparatus as claimed in claim 17, 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
block is also met.

25 .
19. Apparatus as claimed in claim 17 or 18, wherein the start position of the signal
block included in a third fragment area directly following the first fragment area in the second
information signal is the new entry position into the second information signal, when
reproducing the edited stream of information by said apparatus, the apparatus further

30 comprises means for storing said new entry position.

20. Apparatus as claimed in claim 17, wherein the end position of the signal block
included in a fourth fragment area directly preceding the second fragment area in the first

information signal is the new exit position from the first information signal, when reproducing
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said new exit position 10 22. Apparatus as clained in claim
2, wherein the apparatus further conprises - means for decoding a
portion of opif40r mation in the first information signal li’?.‘éﬁ exit,
poi nt, for ecgg?gng a portion of the infor2Zation in the secon ?n é)orggzatio.n
signal after the entry point, - nmeans for generating a conposite
si gnal derthe editéd streamzofdnfosmatieribyenid apnssates, theapperatus: fugther cogipriseemeansdae:

information signals . .-. reans for encoding the conposite signal,
- neans fo?t"%%ém%}’éf?“ﬁgoilﬂgn'encoded conposite signal in one or nore

bri dgi ng bl ocks of i nformati onfragnents, the size of the bridging
bl ocks of information conprising the encoded ) conposi.te ts&l%nal . can. be
variabl e a2l sati sf i Apparams peejaimesip¢laim g, wherein the end position of thgpaytioniof, |

encoded copgeieisttie new exit position friont the Eiest irefopmatitinrsigifal, avhrenrepradecisg thetedited
23. Met hod of recording a read‘ tinme information, signal,.such as a
di gi tal vi gheegm of mformation by s appHaty}, thy mqaé‘tso{“&[‘ﬁram%’rse? eans foh BOPRE us

and modne. REptgRp i JiF REShY efient i ERRLRCE BORORIGSIGIN id BHEE "

as cl ai medgj i, &k akivhdsitio 24. Met hod of editing a real tine
I nformati o%dls}lgng* ecorlgied in an earlier 30 recording step on a disc |like
record carrier, in an apparatus as clainmed in anyone of the clains 2

DX AT e R

PCT/ 1 B99/ 003@3hs for decodftfg a portion of the infofifiatidnkifl theRRE fsraiation sighalbdiareahé exit
time information signal Trecorded on it, the record carrler having a

dat a r ecor goiny fandecoding atpioction of theindormation in thegesandduformatien sigea) afiar the entry
areas, the information signal being recorded on the record carrier in
channel enB®fed form the I nformati on signal being divided into

bl ocks of L geghd Mk ererating onsptiite signali derietd frofesaldl deeidedidortions of thé firstand on
of the channel signal being witten in said fragnent areas, the size of the

bl opksli)f the secor}drin&nmtio@ﬁiga%r ed in a corresponding fragment being
variabl e ang, Sal f3tNiddhg € bbbt fighal,
- means for accommodating the encoded composite signal in one or more bridging blocks of

informationfragments, the size of the bridging blocks of information comprising the encoded

composite signal can be variable and satisfies the requirement:

20
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
signal into corresponding fragment areas.
25

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

signal, on a disc like record carrier in an apparatus as claimed in claim 1.

24. Method of editing a real time information signal recorded in an earlier
30 recording step on a disc like record carrier, in an apparatus as claimed in anyone of the claims

2t022.

25. Disc like record carrier obtained with the method as claimed in claim 23 or 24.

m



requi,r enment : SFA/ 2 [err] size of a block of

I nformati on of the channel signal [err] SFA, 10 where SFA equal s the
fixed size WOMS0d4r agnent areas. 27. AppapetiEboioens3

si nul t aneously recording and reproduci ng?eal tine information

signal s, ch as digit vid . I on/,from a di li ke record cargjer,
a data rezg'r di ng 15 lscg%ﬁef?cgﬁg%%"%gﬁgiasreé W f&aﬁlﬁfl irﬁ%ogges(f%l the
fragnment ggcofScanidihatipparditdiecardingpoRtiongwhich is subdivided intoBixed sized frag@a&itvi ng
a first information signal for recording, - signal processing neans
for proced®phdheinformptien signgl beingreeonded; onfhe recerdragrieriva phamnekengadad foon, the

recordi ng; fgg J s . . ' ! eC 8]?.“. 4 -
writing mla&ans #lgﬁgﬁlhtl n”g @kled%@ Hgﬁﬁleolq s;&gﬁﬁg 81%1&( ‘#retﬂ? ecor%ilessc%}a}’iﬂé??lo% of

t he si §nalinformationof te oliemed sighalihgingdedtendn said dagnent artdsethieisizetof thef tlodks ioff on
signal into, bl ocks of_, i nfQrmgtion of .the channel, 'the I ting. means
bei ng adapifeanation gareding SrEEROTGE FAgBIeARciRgVaStabIe and sa@%f@ﬂ&%@pwmgg nal
in a frag%ﬂgﬁa on the record carrier, t he apparatus further
conpri si ng: "- readi ng neans for reading blocks of information from
correspondi ng fragnent areas on the 25 record carrier, - signal
processi ng neans for_processing the bl ocks of information so as to obtain a
second i nf or r’rﬁfﬁ@nﬁ sizgpba block of in: °W%?$Qﬁ£ﬁ%§ek%@a§§§&®i ng the
seconglgi nfornation signal reproduced fromthe record carrier, t he

si mul taneous recordi ng/ reproduction of the first and second information

si gnal s beihes: SFA equuls the fidedsize ofiths fibgraeptardas.cycl es, a cycle conprising a
wite step for witing a signal block of the first information signal
into a fragnent area on the record carrier and a plurality of read

steps forgpeading a | Qb PSSR fefdtd BSertSaR L fe th & BiFbRALSH 9nal
fromthe sane Agﬁf%%‘??%ryi%?%r alg%ér?t a{r?%aag, Pt ﬁ%nﬂgﬁlatg{l)ar a?rg%ngféi ng
adapt ed t signaldesuch hedigital diidey signatshen/fromta diswslikerrecord gatrier, a data recording

PCT/ 1 B99/ 00343 . . qas . 24

%, 15 Poélomﬁafmg suhdivifled it fixed sized frappent areRs thp ARRALANE SRR G dapt ed

to order thgut means'fBARE9Ingfa firfEinfopiblic gnal fdrhgeoedinfes. such that the
total junp tinme for localizing the fragnments _in"a cycle is mninal.
- signal processing means for processing the first 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,

20 the signal processing means being adapted to convert the first information signal into blocks of
information of the channel, the writing means being adapted to write a block of information of
the channel signal in a fragment area on the record carrier,
the apparatus further comprising:

- reading means for reading blocks of information from corresponding fragment areas on the

25 record carrier,

- signal processing means for processing the blocks of information so as to obtain a second
information signal,

- output means for supplying the second information signal reproduced from the record carrier,
the simultaneous recording/reproduction of the first and second information signals being

30 carried out in subsequent cycles, a cycle comprising a write step for writing a signal block of
the first information signal into a fragment area on the record carrier and a plurality of read
steps for reading a portion of information of the second information signal from the same
plurality of fragment areas,
the apparatus being adapted to order the reading of the portions in a cycle.

———
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5 29. Apparatus for reading a real tine information signal,

such as a digital video signal, froma disc |ike record carrier, the'
i nf or mat i oRy§loglgdbs P€I Ng recorded in channel encoded f oy /k ﬂ
recording portion of the record carrier, 28he data recording por 1’0 |ng

subdi vided into fixed size fragment area, blocks of information of the .
channel encoded 10 I nformati on signal being recorded in correspondi ng

f y :
naomert Oy [ oraeiafdtudts dilfhell vP6kifn 29, the appak L OBIRE b Y Il VY 2 ©

si ze of aehlingéf thé portions irmtheeycles, suéiethahha tothl jamgnimhe foe lddalizing the fragments
where SFA equals the fjixed size of the fragnent areas, t he appar at us
conpr.i si Hg_acyclelsm%i,s for reading the channel signal fromthe record
carrigr, - signal processing nmeans for processing the blocks of
I nformati on of variable size and read fromthe fragnent areas into
portions 29t the i nfAppasttasfor ssagding 3 reditime inforemtion Signal) sighudsta digitdlivideo
infornationafiﬁgonal.. . . . .. . .
signal, from a disc like record carrier, the information signal being recorded in channel
encoded form in a data recording portion of the record carriet, the data recording portion being
subdivided info fixed size fragment area, blocks of information of the channel encoded
10  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,

15  where SFA 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
from the fragment areas into portions of the information signal,
20 - means for outputting the information signal.
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