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I nvention 5 The inventive arrangenents relate.generally to nethods and
appar at us WPOWEHIhg advanced operating features far audi go@ioyaeeys deo only
and both video and audi o prograns recorded on disc nedia, for exanple
recordabl e digital video discs, hard drives and magnet o optical discs.
Various devices h ev ed to Enabl e consuners to record video 10
and/ or audi o pr ogra%%téﬁ%&\&ap&b%gﬁgg@%BE%@BD&N-E RMRIENTINGIC| ude tape
recorders, video cassette recorders, recordable conpact discs, and nost
recently, recordable digital video discs (DVD). Hard drives and magneto
optical discs have al so been BagktirounduftiteHavertioh be recorded on only once,
and therej@&‘_&_ﬂ@s‘c IB@sentially a 15 DVD read only nenory, is referred to by

t he ackonym DVBpR: . acronym DVD-R i s al so used generally to refer to the
wite-once, or ng&%"pﬁ%’%g&?”ﬁg@ﬁﬂ% '5lRre geperalivto metheds and epparatusabl e f or

DVD s to heovidingradiednosy opsrasing fedttrdstro Qﬁﬁ; . [s). overw itten or

rewitten. Thesae are referred fdo b thngg@gny "%@ﬁ&i&'ﬁaa"ﬂ\}tﬁtﬁ'\rﬂ d DVD +

RV As of ¥Hi%9q ROImS Feqasded 00 dissamediey fartexadial rdtasddmtenigadppiigg. The

acronyns [desRAdd d/\8s RNEERY ;@{Q“@Wﬁ(&s i so used generally to refer to the
Pogred Rey'sf

respective rewitable techno eénce herein to rewitable DVD
technol ogy, deVYPtess devcehincaibedrsdeaheal toyeriablectstatnicds 85 FUBPETHA! | Of

the sygnd ' now hej ng used, as well as those which may be
devel (;ged%f‘ﬂﬁ)tr\r%‘ghﬁ}f%é%migrg@%é%’a?sr?é‘tqﬂ%‘n P4Rb deviermingludadapé s eventual |y

adopt ed, irécouders, vided @iaBsdtes AICArdus S Hys] nt yarious
advanced features will be conpati bl eﬁ\?\n&?ﬁslﬁ . e%/"?gégs&agﬁ@ﬁ‘% to the

st andard, r?ﬁ?@ﬁé‘aﬁ”&f e fligita} vidag discn dAYD) midarg daves tiad heagneeoBpasdibl e due
t 0 i nconsidges Malv8 219y Bdbnl gt @andard. Neverthel ess, a particular
proprietary advanced feature inconpatible with other 30 devices can still

be very desiraBIRVDrthat carcbesemedéd opohlyt ortfe, h8Wherbhftef RS sEnf.iacﬂ({@rel y
that ggr e?v\%h%% %@Q%}FI n accordance with an i nconpati bl e advance - 2
MAR 200 ~ | BS54 5B reRebtosby thesagrapemdaMBR. Fbemcayraan back on
the devi cOVlt-Ras disbfigeanfendriiyit8Ghid: 85 ] opventional recordings are
fully conPa%ipb e and portabl e.V In m;nyﬂég\skgg? OIn g’ %r%&?% 'Eﬁeesent ations are
recorded F4F PRQYYi Xeveraliarmaatsidre puaitablesfaieDiseo HeorecpFdmrst alrhady at a
later, nMOBRY FOMEBAARI thid | ' is referred to as tine shifting the
program At other ti rrgrs]élE 'g?g\r’%;g}rrgﬁ% BN Wi-gk?\%s(? YRdPtsreditotonBe t o
wi t hout bBFRGYME Y BIEAMaiyY DvRWh and D\ R Wﬁ&ﬁthﬁ@tiﬁierrﬁﬁgﬁi%fﬁg’ but the
Vi ewesg S I r's attention_is interrupted, for exanple by a

t el ephoneﬁ‘?gﬁ?{’S#Anz?r%‘%uﬁaiggﬁ'? égo'?ﬁegi tlde. aqrenyma DM RAREM aRMDeRW arst ener i s
wat chi ng BViDet BW sieCdls® UG aBherb t&¥3EPIELe sgLte tape in a
VCR, or 18 }:1anl retrieve and Ioadmiuch a cashggﬂag%%ggge%ﬁ%la?y, t he program
can be retS5PaRA9Iegp\fRaference therejn squsewritaleoPVDi wrhnsibggaddadesvargiv and/ or

listen tometbdarioge o i I and i proper tinme sequence, until

after the recor di %gﬁﬁpggpﬁt%ﬁdg&o%ﬁé%ﬁ?asﬂ@ cfr*iﬁ%ﬁ §tandasds Mg aregnowhe

r ecor di ngbeiag used.sdsowell as those whithpmiaglibacdevBldpBa ih eRkitupf, t he program 15
eapl[:))eln . DVD technol ogy .is generally avail abl e, operation is

Al t hosegh revvri[% S g
limted to such basi"® YRAINeHandard shatis evepwially atiapted; ifr awy, dertairer se and

stop. Pausseoidingiyehdridl Gsedtd intHlbieAty i 0 _pause operation in a
VCR, for exan%)t%@ interrupti ngmﬁﬂhe SI a\{/ﬁgg@%&ggﬁgﬂpfeeaﬁ%rggr i ®r ogram or
i nt er r upt FHPPIRie dthhallideyjces adheringviodthp rstayrcand t whetdasiotaérereeomivey Ci al s

fromthe ¢ i | r,.hard drives, recordable DVD devices

have a vegzé gfég;n'ﬁ?* gﬁe@dﬁﬁ ﬁcgﬁ%%%@n%lfel BrincopiIRgncies yyith thrysteadard.

pr er ecor d&evBNDsless, Thparticulae peoprivtary VARGHE foatiteGRAtdnifatifle Q/ﬁ}’tﬂaﬂ%r b q
can be use

rew i4abl VD tec | ogy, including nmethods and devices, tha
i nst eéficftll 0 e@ego?‘?ﬂtﬁq@'?b%ggw rglle frgmjascansymerisarairt efovipwovTike resuitttis devi ces

Wi th i nprovesy tad\waetaahey fal ' Gt 25 ram si t he goal of
decr easi ng I??)llsts and incr eg“saidﬁgﬁ?3?%’3%%{}%@”%§§%P§g‘ec%‘r‘ﬂ%c ve a l X
read and 1 X wite capability. Such devices can typically have maxi num dat a
rates for recording or playing back of approximtely 11 negabi t,mﬂ”m’ﬂmm””mlm
Thus, a key consideration for inplenmenting delete and undel ete

for the purposes of the present invention is the 30 relatively sl owggke
for reading and especially recording data on a DVD. This slowrate is

attributable in large part to the nature of the nmechanical asse
conventional DVD devices and the limtations associated with reammmmwmu"mm
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.- 2’MAR 200 WD 011 35413 PCTI US00/ 29933 3 especially witing data to an
optical disc. Thus, conventional neans for inplenmenting copy, _(%ehgkezﬂ@nd
undel ete functions on a recordable magnetic nmedia may not be suitable for
DVD. Rew iwalok/as4D/D t echnol ogy typically uses MPEG 2 enmﬁgy 2@@# decoders
5 and many acronyns are encountered that are related to MP % he DVD
standard, for exanple, calls for the video content of the disc to be "

di vi ded up, i Qto vi deo, object units (VOBBs) in which each VOBU typically
contai ns 0. A48 CFNHOL Be playeddrack castaatdeyicernfreaditierarit. mangbc B Uessmit s Of f
W th a navegdlen€Bniiadeko P fi )... . The vi gati on pack contains a
| ot of navigation 10 in?@l‘;éﬁa%gﬁl,ly %{&%\ﬂﬁf’@ﬁrﬁag%\'/ery useful for trick
modes. As used [RdP@nncasesi the pogesn pedsentationanie earddd M@ VIBWE, for a

recor dabl ey fli/§€ii i r than the standard play node. Thus, such nodes
can i ncl udaeﬁar/evlé%{gg%ra% gé{aﬁc& %r%?seﬁéﬁé‘ﬁ‘ Aodi Bterndnase convertibmt tiavei gEHié on

pack i ftl udesfepregisterdsatimershifeing thb phdbr a4 i do 42 data.search

i nfor mati on Dgrl%\‘? Or(]j% exanpl e is tpdgri ncl us%‘ﬁF gﬁ%hg'bs'?%{ﬂ" SRS ses for
many of thed®W& IRycistenecte witbewt heieg recosdes, jandpiitly oo ahfithtBEst i/EBU
forward orrebaeve bt tAE ViRl d i ck e, 1q the second VOBU forward
or backward, or to the third, é’?og;'e{&sﬁ%'ﬁ?{e atgg(%m 1§ Ipteriupted, fer exarepleof t he
end addr es®y # dplephen talker amueexpeeter visiter. Pt @RIl vl ki [¥Elkdr joThi S 15 the
20 only clwgtggiinvgegt@gv%%nt he structure of the VOBU. Each video o%j ect set
(VCBS)wit ncl udes a° prar artRIe8EM T9e8*xypplec erd hesarcassette tapsj ioct VCRcloudes a
pl ur alfidt y wih reelidve. arichiold Gakh al d4sbatde s, i ey, VOBUs. Each of the
VOBUs cont aj ni ng the video content of tp%e&dwlg' {thi?[ﬁrg Ty CARELPeRIded 4 t o
1.0 second§°8{eVhF-dbentieweiomndiar bsteagr. caanoy pienatnd/6Blisten ta th BREYrSHah 25

nmovi e contigd éitirBeyo A ation erial, corresponding to one
group of p;i ct ulrresys(a%%?gdpégéﬁrp{@%%gé%esé‘aﬁ{e?é“étS‘P rBERNING hps kst di ng
order. Ea@®Mmmistgdst e imaitbicomdetidryoDtiR RN éé}ﬂbé’@ﬁ& q,rp%%%ﬂconpasses
all of fol %&g l%innt S 'of tP'acfkﬁ, i ncluding a video pac (tVI ', an audio
pack (1A~P and’a sup- prEf R ENpRERITERP PCK). 30 Data search information
(DSI) 1Bel ps t haltheagh eewtitabié DYD i within the VOBU

cor r espond n{qegto t he cu‘;_vrlent _Nav_?ggﬁsleggllé)gﬁ%%&ﬁé?‘baélapk’e°B%’(?6'8@r'5to find
VOBUs far "Mt ondichihasiefunctipas es olaypremedt st torwdad devered ahd ¥eog 0 ~ 2
MAR 200 WPa(dé P 9933 4 the current VOBU. The VOBUs in the
past rel at Ve ?E%SB'&?%%JW%%SM% RAYSEraperattasy isrrc MER, ffiorf | el ds of
the Nav P&sRmplminterasptirgethB\iby b5ECENRbeorbedaETREd @By orF o the
future rel irg% toﬁ t he CLérrent VOBU _ pr gsernt atigﬁp%ﬁg%r%rflﬂfeé%@é@it tiel ds
of the Nav-Pack SKHAWCHSIRIBEraM & flifptrate comoentialsfrom tomeeaxdimpl e i s t he

i ncl ugdon Unlliké herrqmérthaaddﬁi@é&e\%cé%bmo%vmgﬂgsar by, VOBUsf%q ap Lo +240
S |

VOBU forward and - 240 VOBU backward directions. g AHHY P e j unpi ng

to the neffidiieBe) uBFHaR dwhichds elavinaiback precrcosdddiBYEr's.t Thak, thefeis 40 t he
second VOBkbASHWGH C . t third, etc. The video, audio,
subpi ct ure, presentg%ﬁvggf%c%ér%kgﬁ re?\;rﬁtéﬁﬁé\?%ﬁem,'%' ingludiag methotsf or mat i on
are the fppd devigpontvat saofbetuved IVdehd bf 8 oA ter MR eOfjt jhS Lglyeennti on The
i nventi ontggpcileé ns a}hget.hod for. editing a recorded series of BI'Ps 98 a
rewitabl e O SCCHEUTRICHRAZ WENHBWrovRd, adwantapeoust feptures witHoeet i vel y

i dent 25yi ngmprdrhisiROtHeNG M oP BkbéYe end. pajnt. of segnent of the
recorded series o?@t%ti'?ggtoobe delaﬂ'ﬁgé:;%gtasn n@ghaﬁ\nﬁgsa £ i r st j unp command
in a control dBVE paekinentyricallydhatesc] X Faad dd IX it casuBmmyd dgenmodi i ed

for causi gayipbay : e di.sc tq continue at the end point when
reading in a for%%'é‘%@&%&ﬂ&%ﬁ@ arﬁ'iaiﬁ%esc recaraingrori Meving dank i f yi ng a
second | uApProyimatety 1 h neegabits/setortht IO rd k&NcHsidFati ¥ causing

pl ayback EEIE{QW di%c t@ continue at the b%ni nnsilngaﬁgﬂc%l" égn'%%térbq ng data
for playback' f'dupdylgtesiungtions.fardhe puerasesiofdhe presest mspation of tHehe

i NvenB0 onreldthaly SI6W FRE f5Fdadmgfndld g knto ¢ bs- The method
further includes dividi ng a_acelgl r1| Eétsg’%?@gﬁr:e ﬁ?"isl'g%’@ﬁa PA& ﬁg I n-ﬁ'i"ﬁg poi nt
and t he ef@WpEtais aftebetable ipdangaipaetitonihieriatutehss ®8lrhecridal abdkhbIGFe . @
first one (.S, assi d.an end address at the begi nning point of
t he segm%‘?{vghgggggdé{é@ndc@b%g a&%%ﬁé’"ﬂ@tﬁc’gsia§5%f§%ﬁe§n'é’(§h seasting pdhg addr ess at
the end point of the segnent, According to another aspect, the nethod can
al so include changing an existing start address of the cell to an address
of the end point when the 30 beginriing point is the start address,
Alternatively, the nmethod can include changi ng an existing end address of
the cell to an address of the beginning point when the end point is the end
address of the cell. - 2 MAR 2U4 WO 011 35413 PCT/ US00129933 5 The net hod
can further include changing an end address of a cell containing the

v o P Y b1 . e



.modi'fying status information concerning the cells contained within a
control data area of the disc. For exanple, this step can incluea& %Bt?%
an access restriction 10 flag of each cell contained within the segnent to
prevent acwesyium the cells during playback of the seri eﬁﬂ% ooy
According to yet another aspect of the invention, the nethod can further
include the step of maintaining a delete table to identify the segnent

whi ch has been.qel eted as availabl e spade on the disc. In an alternative
enbodi ment SSRAFANYWVEHRY dataiman getigelalism Hymrcanuentiaral kesadifei Ng a
recorded sghpiemedtin®! 0, i di s¢c nedi a. The apparatus include
di sc read/wr?'ge gfl?glj:lh }Iﬁ/@ealgtcﬁéwmhé@%%ﬁ)fg@%%o&ﬁ UbAreeRrAableypagnetigi t abl e

pr ogr ammi ngedis me¥|ned thievsalitabledtemtDVYi ng a begi nni ng poi nt and an end poi nt

of a segnent of rec ed serjes of bits to be deleted; and for
nodi fying a fi r%‘%wﬁ{fﬁﬁe @&gﬁﬁ‘ﬁ NPRE¥FVRicaibhysesi MABE=2 potadensand debedatssc f or

causi ng5 pl aybacinyfdcpomyris afk éﬁc&ﬁ\t@r‘éﬁtthé‘ﬁ’%g@%lgé{bﬁ?:%ggﬁg{‘T{,-[J.ig}gﬂgr eading in

a forward directign. The apparatus can a
pr ocessi ngSPAERT% fpreexanaple npallst for tige sideecontbnt winhe distaachd Givieaqy ol dat a

portion of i <iddbSshidar j l. ack fro he disc to continue at the
begi nni ng pg?g{&\?hsibﬁé?eﬁgﬁﬂgq%%ﬁdﬁg@ﬂﬁ%Ea‘fmmgtqlgVé’ﬂ?@V(ﬁWéﬂiﬁ$ et to5
Accor di ng 1® eanondspéqresarhatisreamtere. £ach &R sﬂrfs’sof@rvﬁtr%‘?\%ggqq ihﬁt o cells
and the apggglﬁalwﬂgd#ta@r 'r&gﬁ&ﬁs circuitry and processing fa |F| ies for
dividing a cell i+to P Aé)eJ ehhe PRYIgRIgnAcK Foptaing adotiot havigattbrpoi nt

are eath cifdriiation, o df Wh I I : irst one of the cells
i s assigned an end address a?h?ﬁgbbyeléélbrﬁﬁlrﬁét@%fﬁpﬁg%, ﬁ?eussegjﬂ'ﬂf" WK a

second oneMgfes Frierty pRY pperasiongivadde f@0a sdcardablgdisd dhedis othertthgn 8RS POI Nt
of the seggg They ARRar can al so include circuitry and processing
capabi liti esH#’%rrd '{:Pﬁéngl ng%&ﬁg'&"fc& MRgeL e i”cgﬂjer"ég%rséf faspdorveart, pausen

addr ess of moHe aeddopmwi.nt - 2 MAR 2004 WO 01/3S413 PCTI US00/ 29933 6 when

t he begi nni ng p@l nt i.s the start address, or for changing an existing end
address of the C¥T2YIRUAR RAfK Iaslides prasantssignmentrgl pdomatidretPCihandend poi nt

i s t hel®enddaiddessh iaforhiagioRqDS). L AB1eti of her aspect, the
appar at uscﬁcc‘ég i ncl uldeOrci r(c:’uiqt rS;/) ﬁgé)%q?)@glgelgg(ﬁ}dmcasb%{b?fmﬁ 8 or changi ng

an end ad essgf far many of she aiearhygV OBUsb &liiis nam éagilirate juhcpiﬁgfwt@ﬂshr ge&x of

t he begi nry I e nt_ extends, between a plurality of cells.

I n that cgzg,guﬁﬁgn%?}%ﬁl??‘%wnﬁaééhggﬁg & \%‘Flielr JHEk Madey te the a‘FﬁPWr‘é@\élﬂsi ng

capabi | i t i foswaok orchankgvarg, or &4 &id thdd efS SARbtHRr 88hhpRABLAL m%%dg)ﬁé end
£5 one° iodreh

point to an address of the end point. 10 According t, the
recorded sOFi% resis for 4he figitghregreference pichwes inithend OB eTihis 08 tigen

f ur thea | nellyidRiecdivaibd kY o dulERFESPLOYPARADI |1 ties for automatically

nmodi fying status Information concerning the cells in a control data area of
the disc. Far Erglfnyidso ebiectssett(V@BSAincedesan plealRs of Mafdol bi6dtaN Hachy Of

each cell ined. Wit hi Se t reyent access to the cells
during 15 E@%E@E?@W@é%@pfaﬁv gfﬂg%\fst sgaq%i |inGludesa Alyrabtyt 9fo¥iOBYS. al so

i ncl ude ci Each bf theaWOBsorRsinig RPadd Edi8s Bal =T e| et e
table to icgﬁr](ti{ t he egmsntI nv\%i ch has .beetn tdgfg}ee kggﬂe{géa{&?ca%\t%%gpace on
the disc. Brief -é@f&?i‘@? bRresentationpnatariay sA2BpicalViOBUlini s cembiesesil di agr am
of a 2w ihalbe Vi sn,aa . i with one. or nore advanced
operating feat u? éms@i‘ ﬁg\é“’cgg‘?& ancfe&\%g?lﬁgpﬁﬁeﬂ?gﬁgﬁﬂt F?fées&"lnaﬁ‘@etr?e?ﬂesgrwpgure 2
i s a di agrfrhietseasulGOR: Eddhu¢OBYL ik roseduensdbf phcKs!inGhcsing &@uf.i Eall e DVD.

25 Figure i i am useful for. explaining the organi zation of video
di sc. Fi gu\?%gelf?%r?é ?‘ﬂ{"o?@ﬁ'l(me ARVAoqToR RACK: YD ngemnassesyalbaf folfoavingr es,

such as  kinds of packs, including a video pack (V_PCK), an audio pack (A PCK) and a
sub-picture pack (SP_PCK),
30 Data search information (DSI) helps the decoder to find reference pictures
within the VOBU corresponding to the current Nav_Pack. DSI also helps the

decoder to find VOBUs far into the future or past of presentation data, relative to



.DELETE and UNDELETE in accordance with the inventive arrangenents. Figure
5-7 are cell diagrans useful for explaining edit features in accpﬁq?ﬂ-\pgm
with the inventive arrangenents. 30 Detailed Description of the Pre erreé
Enbodi nent woapsenslabl e DVD Device - 2 MAR 200 WO 01l 35&&%”509;%9%00129933
7 A device 100 for inplenmenting the :various advanced operating Teatures in
accordance with the inventive arrangenents taught herein utilizes a
rewitabl e disc medium 102 in accordance4with the inventive arrangenents is
shown in bItBeEuEEREVERY- o he MOBYSji thelpasThelatiants trabd@ratitsgopedi um 102 i s
enbodi ed a ' i n. Lhe | Llustrated enbodi nent. | n many

i nst ances, %égse\?"\,it‘lri é;eﬁ%kégﬁ)yﬁlféﬁrl%ﬁ |°t tﬂﬁ @am%éeﬂ@amﬁ%ﬁw BYWY be, for

exanpl e, a (hagidvandiintororatianiTaghe MOBYY incie 1diure réINGR to b E4AM! YoBl) @ MOD
is a mni-dj instances, the inventive arrangenents are

disc. .ln man )
appl i cabl e Ffrgsﬁﬂt?ité?f‘ 8ie refrieacest indinlds of theoNanPagkdnownlas FWE|dénriaced 100 i s
capabl e5of jnforinatign)Q T S i t I SC iu in this anpl e,
arewi tablle [r)VD 1?))(2) rfI'éhe deﬂ\;}igZéejmcg%rrr‘%{ulgggs&gthrgmsgﬂéngg%ﬁsg%%tcﬁrfﬂf‘?y ggﬁje a
control sed¥rtY YOBUsaupitdebR4Q @BUrfptwandr eies340 & OBY BadidRaand a

-vi deo/ audi gy Qui: cessin ath 170. The allocation of nost of the

bl ocks to 3’."??{9'?"&%“ ?égcﬁaﬁo%ﬁg%fé{eé%ﬁ@gitg ‘SSI'WEMQ%MQW\W@D@@@CkWerd, or

al | ocat i on fé6a désteotmickomotiBetdiheesohd VIFBIS 81 ard \OF BASENaly o?‘%[i‘{ﬁg'i ence and
is not critgj der st andi ng the operation of the devide. The

cal tou
mechani cal * g@e‘?‘?ﬁl y ?B‘ﬁ"tﬁ’&ﬁp?%‘@ss@mﬁvtﬁ: Preentations pontrolrigforimatiBV@An#i02 and
a pi ckup asrearbbarch Gfokhation are RN S%O fle_spinni ng disc. A
| aser on the pickup assent;?y bur ns \geg%cgrﬁpﬁetng?\é? elpger %"Fé&rﬁg% 24 the disc
or illum nates spots already burned onto the track for recording and

pl ayi ng back video and/or audio ﬁr ogr am gﬁt erial . For purposes of

under standi ng the invention, it v er the disc is
recordabl e on ofbe driventiondoiesrns A miethdd®r @YRINg £fecdrd ol fssd

recordi ng, whet her the doubl e-sided recordi ng{ngor esuBseq%Lerﬁets drfgng% %'bafrom

the disc, tAWEEAGY dise Pedim tThe matheddneludes theheteps o€ s@Bctvelf identidping a5i des.

The pi akup pagsh . 1.0l d rvo 110. 'The servo 1 10 al so
recei ves theaPInan %@E{ %ﬁ%%gf\e,nag*&@a%faaeg%ﬁ'ée'ftrc(’s)ﬁhfﬁgc%r pd &PTIe% ALRItBLO ¢ he

di sc 102 adeaelqted; anchmedifyifigea Rtsaylraplcobirgasd in & c8h6O dftaigdpiibn bPyan error
correction y cl’%éﬁll%(), whi ch can. be aig_nm dered part of the control section
or part of ‘the videoratdr&oBUrHn syngeidedifagcausing pegbaskefroontheddiss tat i on

120 conpr i seatiau€antiedénd poiht AheRM R8RS MY RN Lrd( o2 4rHAn navi gation
data genergtion circuit 126. The cont rgll CPUmll rg @E%Pﬁ'e?h% %Fﬁk“[da??{gut

si gnal to {#WENFHDFIYde inerdityinma geprndaitinmcemnmenidtin 2Grand dehepsionti - 2
MAR zopg V\Qlé)a‘sgﬁénléafﬁé gtﬁggéapgg% ﬁ}elf%g%%u?ﬁ"g'if%r%ot ond input signal to

€ . .
t he navigation data gen fon clrcu CAPOHIURS pRInt
consi der ed vhan regflinghiata dort ploybankdhiaoreverbeatifeatibgat i on dat a generation

circuit 126 sup?\ICicers.a Ii rst _input sigpal to the multiplexer (MJUX) 154,
whi ch forms part o879 PHLBFRATEOH the Biyentiem s sperydpdshriasiof bitherout put 5

of the MJXgidupedsntcélRPUThd Metbdfurter GRiIGESdiQRIGCIEOPIGL 1 Lo l28. The
out put of the errar correction coding (r:i I‘CLl‘Jit f\%gml(éséjg&?'eng%rta'é)b‘feélsi nput

si gnal suppfhedthePaginning erip andghe rnd phintiare ebeh tbntained wirhinothehsiispi r al
track pf t mtiﬁjdt%%s&(;?ﬁrgi/oﬁg'%f ltﬁesr%lls is assigned an end address at the beginning

point of the segment and a second one of the celis is assigned a starting address
at the end point of the segment.
According to another aspect, the method can also include changing an
existing start address of the cell to an address of the end point when the
30  beginning point is the start address. Alternatively, the method can include
changing an existing end address of the cell to an address of the beginning point

when the end point is the end address of the cell.



A control buffer 132 for viewer activatable functions indicates_ h@@f@éﬂ
functions presently avail able, nanely play, record, reverse, fas d,
pause/ pl ay and stop. The pause is a counterpart to pause operation in a
VCR, for ewewpssizmanual ly interrupting the play back of meiseiaesy ded
programor interrupting the recording of a viewed programto elimnate
comercials fromthe recording. A separate buffer 136 is provided to
recei ve commands for 15 inplenmenting thedinventive arrangenents taught
herein. The vi dEBP Methed icap furtheninekide papging an4tdi address ghakelpr ocessi ng

circuit for | evi on Si, nal for exanpl e NTSC
or PAL, intcgﬁ F’}gg g‘ ;?A(’]MPO“E\# a&grgx%ﬂg 'ng W'W@@nﬁf or

di gi tal re(segmuengexnyandmbedeaema pl@ality TotecallBp U thatdasdHheCRBH &M A8 NTSC
decoder 142 %bw deo 2 ncoder, for exanple MPEG 1 or MPEG 2, 144 for

vi deo in, F&?ﬁtsa NG SHH %ﬂf!ﬁ% efi yrelheontaining the er(dapm)\t a6 and

an audi g eraﬁcgm&essfarthgmmpé@n{VPEGl or MPEG 2, 148. The digitized signals
are conbined in a nultiplexer 150 and stored in a record buffer 152 until

an entire packefChradlingktnanethst meheﬁslnehemeqmddxcbtsemes cfolsisd anect ed, each

packet is of, t he n at| on data eneratl on

circuit in tﬂ%el\%&t%él! Egsenpgw1 %?\héurérp?r 'PCIE %PTe(?nﬁc?}HPﬂ'%t'EP Pcuit 128.

Error corr emdlb/nng:sd!tmglrlfomaﬁdn dstitenting @H1§6ell%ecdm@iﬁ36| wWithiR@ Qififol @htd he
matter, the snallest addressable unit on the

t path 140., As tical
Isglorm et adkenpt theses Z‘gélﬁg%we( 815 gtercenn belude ettintbgn Brerss restricgion
sect or 30 WiRgefaeh o%ﬂ%ﬂia.?f@d #ﬂfése’g%%i.tt%ﬁ?é@% adesls %aﬁ}e %eftsgr oup 1's

an i nteger nunber of EEC bl ocks, or exd grou cks
r epr esent s 94ppg lavbackof tive sesescohbits. oAccamdhgmdyetlaﬂmmaraipadﬂthrw ogr am

mat eri al ace n MAR 20Q WD 011 35413

PCT/ usong'l!}gaé‘%gntﬂi spf'ﬁ‘*a#‘g?q‘f fdr erﬁé‘é%% ?’Pf’?‘EBBF draintaining astelete tablgc ks,
for exanpl eo idehtifgehesegment ddidhiess bedreddletdd a8 «aRMMBLpate bRGhS Riscal
track. Accordi nﬂg%/'bﬁ‘lit can appear that the record buffer needs to be onIy

| ar ge enough to eEHREVe egikadiment, dhe inveatien sanyinsiudesdn dpparatimnfor
corr espgnd edftly £¥EPd& sér%sa&ptflf’sxbrﬁ@trngIt%]e‘S_dﬁgwgﬂg Inglappudi0s and vi deo

program nmaterial. The output processing conpri's PPRPIBHS correct i on
bl ock 130 anmiude dtsacﬂadjufrftercyrcontryoanqoaltmhtobfcmesso‘ﬂohntndNeMWmFlsuiﬁb&s r ead
fromthe d| %nﬁﬁﬁenbl ed into packets for further processing. The packets
are procesé’eog y conditional access circuit 174 that controls propagation

of the packet seledthvatigitiehfl | Belgir hY GndBA ehBt far
vi deo and audi ogé)r ocesgl n%ﬂ%cﬁgﬁdlwb?l |tncan al s%liﬁggé#rﬁg?pﬁ{eﬁtrack

buf fer 172 "ReRIded s8rigseobhits to ke g’@'eéﬁgtﬁjﬁ' fiop mpdifyingom éirggggmentoromaddtm, al so
corres mnd'an&bﬁthl Yy B&h%’ﬁtﬁ the Yist ﬁf"r%g[]gﬁi%ayﬁﬁgk Profing, vhge pr 28n am

material. The video i1s dec by deco or exanpl e B 1 or
MPEG 15 2, asjible end pgird vakemreadingeinta toralard direatios. (‘mesap@aedtus Eeh ameanpl e

NTSC or PAL oded for exanple from VPEG 1
or MPEG 2, lm°"-a[ c8ﬁé\’/lg1%' ea(ﬁ‘%tpc{o %Saf'f'l?gp%ﬂg'ﬁf E?/’ @8é§8“9|%§$3Pdtl%mar%wgavw A)
converter 184.cohive! dutappdrtiph @feRe idig feRthusidd pk Ba&@fr@ﬁ?fﬂ’edd&Q tyncl ude the
error correction circujt 130) as noted. 20 D B di a For purposes of

i 11 ustrati f§NtiRke phihebeaianing meinjaiben teadingoler alavivaciein alreverse direction.

25 According to one aspect, the recorded series of bits are grouped into cells
and the apparatus further includes circuitry and processing facilities for dividing a
cell into two cells when the beginning point and the end point are each contained
within the cell. In that case a first one of the cells is assigned an end address at
the beginning point of the segment and a second one of the cells is assigned a

30 starting address at the end point of the segment.

The apparatus can also include circuitry and processing capabilities for

changing an existing start address of the cell to an address of the end point



.can. 'be recorded onto a rewitable DVD and pl ayed back froma rewitable
DVD. Arewitable DVD 10 shown in Figure 2 is suitable for use -a& MMRs¥0402
in device 100. The disc 10 if fornmed by a flat, round plastic plate-Ilike
menber 12 wawimQ1¥5 a hole 14 in the middle. The directigiabosdsor ding on
the track is typically outwardly along a spiral track 16, froma snaller
radi us part of the spiral to a larger radius part of the spiral. The
several series of three large dots (_ _ 6§ denote portions of the track not
shown in t ehety Hgi brginnieg poingsuthe starteadueessnior figr eifanlng spekisting eagk is
deened to r helLe 14, and i.s denofed by 30 square 18. The end of
the spiral g?g&ggggggtcgﬁéﬁanr@gfeﬁsl@ the Rediring °'BEWZ‘FBth)¢“€iPé’HﬁHE the.
Those ski |l lead addrédseofahe cgeneral |y accept defining the begi nning and end of
the spiral as nqted. Certain advance, features in accordance with the - 2
MAR ZOd4 WO 01 / 36837¢inect vloreabersaspeot,ithe enparptusecaminghrentisuitty hnd e
backwar g r LG, i rt of the iral to a
el 1 or o ach o esi casgBlites for &g B B ahAEbl 31 BASh BiRgthe. fo- of do
wobbl e, notbeginowag beint teeanladdiesg,of tthe hegianimpdeadiet wheh ahé ¥egmbmdextengs Due
to difficult%v\(\al(%erg)f cal.e o ‘I'e%l pcirt'bons of the track 16 are shown, 5 and
these are <R i A FgY'e Eyl?fn Far §dBatscasee thedRVaNtiMmERR alsprielvde cirewitival | y
concentri c aR€qirbesssify ¢apRabsities dbr EfanyfHEh STRE 2l §ihss BF‘% defl c%ﬁtaq?ikéacﬁg’ but
this termnology is not commonly accepted as having that specifi€ neaning.
In CD- ROM €ndiRgintdp-amaddressaf the end peisk i s al so used to refer to that
porti oRgof the k& @i aj i . audi,o _saon or .ather 10
sel ect iﬁgn, and ?ﬁgB?én%&ﬁgﬁe %mkgg%r}gt iﬁ@%ﬁi&e@%ﬁ%ﬁ o?g}ts%ggquqe[d P of t en
necessary tcell§ ang tiiriveotien cen duntherdinclatie tciveuitnyaarid stotesindBas it fdre to
the rotati ongl Sp%ﬁld of .&)he di sc pedi um bei ng hi gher than needed. This is a
comon t ecRMrYIR AN SPedibene siatis sdaration eengemipg dhe cells insa sontipl datarFi gur e
3, each DVRr&of tHe'§isé FoF 8Larpiad \Z ' i ' mat i on
(VTSI) within the video ti'glerﬂglgf 9?8?‘%??'%61 s"oée?(ra?&%'%géé Lésgﬁ"’}a Had BE ™ deo
obj ect set epGOBSA cgutainadwitbindthefsegmpsint talprevent acessdeo thbjoetis sludg Each

vi deo je i . al tty,.of cells 34. Each cel|l, includes a
pl ur al ﬁtg y ?a@%ﬁ@?gﬁggéé%hgow%hlémé&lﬁge%anﬁ'oﬁlrﬁael??i%@clHdﬁé'drc Bht 8R¢  of
the disc reseatssingygeipabilitiys éammaintsinBig delets RbREBABESG thBIRRTEhAL | ON
mat eri al . Ea\it}ggo \éCBU 3@ i$ a se gce of packs 38 in recording order.
Each voBU YUPR DagPeRn deleted gs aval PRASEI BhthsH&S-and coul d enconpass al |
of follow ng kinds of packs, including video packs (V PCK), audi o packs
(A-PCK) and sub-picture packs (SP PCK). The VTSI 28 contains control data
including the start and end Brefk Besariptiph dfghe dirawalsl s 34 and vi deo obj ect

it . Th 1,50.J pcl ' . wh iate f
movi 27 om onel GUED 15 2L6R, BR6HE B bIRRARETREIVE dBWEr Sotin Bhoce ski1 1 ed
in the art proviledbevifroomd bamore blvanteld dperRirkOaaNESs irtscddiexnar Ritdahikned in

t he DVD speci fit.cati on. The junp command ensure continuity of program
pl ayback afeqrVEA"PHEMERYMi ng of data at various 30 |ocations on the

di sc. Various npgutd 235 aQhisarBin LORuORYiIkRtratihyshe 8bitd thikd PN & the
disc mediumil | ugt rated in Figure 5 carllﬁﬁe u'sg?? %%%'E?ﬁt#ktdo’g?&%ﬁé%@nﬁj t he
advanced DVD. MAR 2004 WO 01135413 PCT/ US00/ 29933 11 features taught

herei nggn accor gaRee sk biddim OVt fof Sx el Bl OoShizhtion bf vid2S disc.

Figures 4(a) through 4(d) are useful for explaining edit features, such as

DELETE and UNDELETE in accordance with the inventive arrangements.
Figure 5-7 are cell diagrams useful for explaining edit features in
accordance with the inventive arrangements.
30
Detailed Description of the Preferred Embodiments

Recordable DVD Device




.appreciated that the advanced features taught herein are appli cg%l%g
ot her kinds of disc nedia and disc nedia players and recorders. 04 DvD
program streamis segnmented into presentation units known 5 as VOBUs. Each
VOBU is pumaseipkqsl by its first pack being a navigation P@ﬁlﬁscfo})%‘ﬁ Pack) ,
and. the remaini ng packs consi st of associ ated video, audio, and user
presentation data packs. The Nav_Pack contai ns presentation control
information as wel| as data search inforfration. The data search information
is useful in per¥8@¥ithdOCfer implemsnting she parigussadyvantedibpemtingtidesirésninwhi ch
some 10 su o [ sented i.n order to achieve a

f ast er prels%zz‘r%E)Eic!t%ifn(():%r\}gyji ﬂ%ﬂnr\{gbg\wéﬁsn%ﬁerggsg%lfﬂhttg‘ﬁr%'éf"g'['?e"a? EWVITRRW nat i on
(DSI) is tlidisc medheh 192 ihexcdertades with frentlverstiher &raeRichits!iLshodid i n t he

VOBU corre §&{““8 to.the.c rrenL 3% Pack. Anot her aspect of the DSI is
that it hef*’g Higoram Soray in 'él'gf'ien - JO8UEWisable giss radium,1 02 ds embpdied asf
present &t i anevritiablei EDLiA thERILGHETRNEmBSUiINERY: 1T %ngﬁﬁéﬂgné&,%ﬁ%@aﬁ

nced 1n'fields of the

relative to thg current VOBU presentation are refer
Nav Pack kMRiRd-herpwrisahte dissaordismicamales et Farsxaniphe a/fBidsdrive éme f ut ure

relative t ent . es iLon are  referenced.in fields of the
Nav Pack kﬁgagﬁeggwe%?l ?%%?M' i‘ﬁ?%’?én%@faoon)a. M?ﬁ Eoh st B BIBY Undel et e
For Recor dab$tenrd) theliinventivReeangeabbetsV® apphicdbfe favides @rBuBRI & ptnf eat ur es
in order tq.let tcre g.onsurrer make their own home videos, such as weddi ng,

bi rt hday pa‘f"i’?ﬂa 849y en after recordi ng a TV program a consuner can w sh
Lo erasig COMEr qhgldevidsCTOC & éatableds CAFERY ont® @YUM rBRPHSagyent s and
movi es. |In other 25 instances, consunmers may W s 0 copy portions of

recor ded viTBedurpln this examale; fagiewnitalyle AR 108s eTHeatevios comnpriséd s T egar d,

three edit [Woln| I LET NDELETE and. COPY are provided in
accor dance r\F/‘\A&t t'%(laglsshven i1vb£§r$°arﬁ5°é#§?[§%n IEP & Vi9op/audia, Ipait Progeseing | s
used to delmste 1d0saghe vdeolidid Eifput protersing patid902 TRl SictatiSRY rhesiused
to copy a se%%ﬁen cg\%t hg, 30 within a disc or froma disc to another c}i sc.
These functd §bﬁ)‘? itaLitferens estians qrpaths s selfpvidenty wdherens theralooaticr| e
DVD di 96. of-somdbf I n EDI T.button can
be provided on a re_n%?@oglf)sxtprrg%éegg\%ipzjers%le&ﬁ%?@gﬁ%%n@ﬂqo'%"tbc?ai:i%ed, a
screen 70 ddvepdandingitiay edenstioh ofthd degice. title and some or all the editing

functions, such COPY,, UNDELETE, .etc. as shown in Figure 4(a). 5
According to ongﬂgrﬁ%ﬁ&gjﬁ{ ,asﬁelm%]éﬁ YIRTKT 1ot 1@ Er SRINNING thecones

hi ghl i ght edVBdl Gzhandiagrickup dseanidst ¢08HtRatEE AbpRd R e moved Hvel tHde

begi nni ng and at the ngﬂﬁ of the segnent that wll be deleted, as shown in
Fi gure 4(b)SPIIRGAISG: A lpseE onthe RiskupassemYlyAyns apetsinngo mesdid tabk oh

provi deg a theldisbbEilamhaAeS bt Ileaay sai fiQn where,the
segnent begi ns_land 10 ends. H’,SA\CCO}%F%S%GQ%ESI&{%??’SEQg%b% Prrfdé%;ﬁ ?n?rar ki ng
can be accdiVing haek pidestandiorcatidic progearomyatedelat Fopuassasi @tadierdthhdiagnt r ol
CPU 122 a d{ for..n r or an address identifyjng the beginning of a
VOBU 36. mqhg\i%‘?e?‘?'%’ﬁe“d%ﬁ‘ﬁ%‘éa °‘§F’ {Parqs%@ recordgblecgn pne gr g‘é{ﬁcf'%’iy ot her

sui tabl e matrlindhe averiteofetiogsledideirobbidhop WitkARE: thElddtkbdmidEd fabrifgtsed to
al l ow the user ,to scan the 15 program for nmarking the beginning and end

poi nts. Fi JlirsubseqHent geading frogy the diss oiskes placpifroms thesame Iside okjthe disgment
AB whi &g hasy fhsRhotRsigRd. ea;gglﬁﬁ{)aﬁ@t@mgg&?r?@bnfal%{l)?%é bigﬁﬁeﬂ?ﬁgﬁ gt 1s

mar ked, a screen (not shown e di splaye 0 eha ‘on of the
edit. |f thEhesrvoildOcalsd reasives thadlagbstk Biynal bf dbve readifidredné epiral
control li ng ddie

. 8 | ayback. C nd i.s a forward ju 76 and
the other i's a%f&’@/gg{dsﬁn}ljﬁg agga %'é?? DI, ilerﬁg%fgeé'ﬂ’cﬂ)'? alsp AyigpHt di sc
havi gati on eranen@sticaairbsit 130 wHich B&n W Soniférebfart 8 thd MRS deafigh | UM
backward conmmand. These

or part of the video/audio output processing path.
30 The control section 120 comprises a control central processing unit (CPU)
122 and a navigation data generation circuit 126. The control CPU 122 supplies

a first input signal to the navigation data generation circuit 126 and the servo



.comrands are defined within the DVD specification. After nodi fy%%‘# 2@,'] unp
commands as descri bed herein, each tinme point 25 A is reached ffo war d
or when the disc is being read in the forward direction, the nodified VTSI
control i nfyghoiadsPn 28 causes the DVD player to junp frogafudedaddss | N ot her
words, the DVD player stop playback at point A and continues reading from
point B. Conversely, when point B is reached from backward, i.e. when the
disc is being read in a backward directi®n, the nodified 30 VTSI control

i nf or mat i ol 19upplise s senendipupisigrel ta the namigdtioondsBa tgenératiBafoticultmMRe.o

Fi 5, | fi by, poj A and B i f a cell 90,
Chan the' col® SEvB Rl s, PRaahrietd,iagt Bhieoshint Seedar The PRvationo cei | <
- 2 MAR 20Q4ta\aikthBior EBcRET26HPRAADS Firdt3nSds siffalitd the inslhidiBRe/ éMﬂ() gg"

92 ends at hge be,gljhnni ng point A of the segnent, and the second ce

starts at fl doraes Rart pf ghe videolaaininput REscaBsing pethe 190BUENe eutpiihg t he

del et edgsegrerd MPX " ] . y femain in the
bit stream but are fr‘esrqeﬁ./én n@P aﬁff‘g@grrgggéﬁg%&%gr ?Aeds?'?ﬁ ? ﬁ%’f't E‘Eg thr?ongﬁpl*"léd
VTSI 28. Thétimyverrpt aguectimvceding siréuib h283s tacredrdableringlitagigma) supphed o war d

di rection, . 4 to 93 when, pl ayj,ng backwar ds. ere the segnent
def i ned bytﬁggﬁgggﬁ%nc}”@cﬁémﬁgﬁ ngfn%@ c%ltp téﬁ,s‘p'fﬂéﬁémih%f tﬁe%ﬂgﬁ BYase
shown in Fitigalla@eR Where A is an existing start point of a cell. In that

case, the start address of the cell is changed to point B at 98 in VTSI 28.
10 Any data ref &r¢Qnitp! byfiiend 32t far viexrtrassivatable functiens indicates thaseanged f or

consi sygncy, bSd j C ir i e DVD player to the
begi nniqgg g?"%@ﬁseﬁggéﬂt[{%%ﬂg\/& Saﬁg'gg'& A%a%&adtdgg%\}eegfﬁqgg %6\"%{&”98 rat her

t han poi nt pg0se/playidrak $tpp. i ThePpausetihia coudtgparito phuse opératioh hea YOR, ad
address of the Fell 90I i s .changed.to A Ln VTéI 28. Any data referring to
the end ad§F8L8'q wappally inderryptiig theRlabac) ot8 REGTEEUAEY Pragiame%i sti ng j unp

comand di iefrupng fice FAdardihg ¥t Gi%ﬁb%r@é}dnﬁo arhihaflcothinkerdQY sRH IRe
pl ayback to begin at point Ainstead. Referring nowto Figure 7, a
plurality &%ca€ings Aseparate hufiar 186 ispravidad iaBeesive samraandssiora cel |

bounda a Yt : A j ifi g that the end address 103
of theﬁgel I%nﬂ%at Cghﬁggﬁé\r%\gﬁgrﬁgg}ncHgg;%gghfger M-20 Sinilarl y, the start
address 105 of The vided/al#o infuatprecesimgnmatpdiddtisB signal lpre@Rdingocifuitfdr he
VTSI. Any cells bet ween%p i nt A apd poi nt wi |l no |onger be played when
the disc i $OPYEVRE BSWR/enHopal lavisign sigBalyforex3mple SCeoPACcINt®n. The

cel | infor wejitifsy hadket Aats ﬂgfr bkarplePEG! £bLHPERIIERY d%;fﬁ'gk&op@inﬁlﬂyﬁr ed in

the control data area in order to keep track of areas wni are
subsequent [the dsvige HiQQabTbe fnnut patke il ¢0mpreRrises anHTSC decoderdbd 21andvidenc| ude

vi deo na I 0f i j i n.video nanaqer 26. and/ or vi deo
Vitre 2007 Mpobdy PbTBARe MPES Y, FAPEGTE A4 gl i B e SRafPrisae a er t ho
geltl i nf Zr raatiiooan dl sg-y-divgtal baltylldrfee_(]&fm)%fe Eﬁatahiaudiq)g?dadgg, 1_Qf- eea.ﬁ,tmét:)el Ik

et ween . an ese 1l not be accessible during playback.
The space ﬁ%ﬁé Wgﬂ'g%gdgsééﬁeﬂﬁ‘e%g'é'éﬁd sigeAlsze sambiedan aaWtFPE%% space
list if it 150 &edbidra®sh bPeltfd IRl 9B QN \ERl enti?® cRAHE Hepn MY be

tenporarily deleted and woul d therefore not be inclu e avail abl e
space | i st constructegnrAs gach Wasket i8S sanSrurad, USCH/HEekenis ko mbibkl &ith fFebl e 80

can be Ese%uité\iutgt‘rff@\r dr?a@‘f%at?@nt{%& Q%B%fé}/@mcig\é&t W HARRIRIES 43 Kol SRt he

UNDELETE func ccordi ng
error correction coding circuit 128. Error correction coding circuit 128 can also

be deemed to be part of the input path 140.

As a practical matter, the smallest addressable unit on the spiral track of a
DVD is an ECC (error correction code) block of 16 sectors, where each sector
30 includes 2048 bytes of user data. A group is an integer number of EEC blocks,
for example 12. Each group of blocks represents approximately 0.5 seconds of

combined video and audio program material. The amount of linear space along



.enbodi ment, the del eted segnent information can be stored in menory in a
DELETE Table as shown in Figure 41c). The DELETE Tabl e can i nclu@eMAR 2004
segrment 5 identification nane $2) a deleted segnent start address 84 and a
del et ed segwpiilasand address 86. An UNDELETE operati on capcPgsdagishpr med
using this table 80 if the del eted segnent has not already been
overwitten. First, the DELETE table 80 is displayed in response to a user
command. Then, one del eted segnent is ch¥sen by a user, and if desired)
vi ened. An tORBRIrETEagUReased 19 repordam otseipaftEELCabledks, doumxampleel 92 sactodel et e
t he segnent; i L T tron 73, .the ju commands 76
s SRR RERIT & pdephihy YU Bl UK MRt L PR PR sk ge

and 78 are renoved fromt streans an

are un- set .théfrecord duttee heedg e be onbslahgeencughrtorstélecdhe édtn@itidtydaeh, thi s
del et ed se%t is erased fromthe DELETE Table 80 as that particul ar

segnent ca segnenfRfetatp £an feplespend. fpr exampleatgaprroximataly @ &gasands s

over wr i Bt ervf dudfd AEdRidabMWoMaht hidtertdl. t he segnent can stay in the DELETE
Table 80 if the size of the remaining part is sufficiently large so that it

is non-trivial. Thelastputgpracesaind patlmb2 compri@Bisrrorf corrextimnibleck €36 dnfdan

ten, need ril i ating. new cells, and nodifying junp
commands asgoégagﬁgfc??'gsoégm Félﬁé%r{fe?' ﬁZ?edeﬂfcﬁya@ﬁﬁE?@t@a‘ﬂs%ﬁange t he
contents ofassérebleadhtd packees tbrifairthgr pluRessiBRC The Pabkard dib pYdasked O
exanpl e, the PES Biacket | engt hs for these cells can be set zero. However,

si nmply avoi®@MAGOAR 5GespicHEYIE Hddethaheratrels Preragation aidhe peaketesbroyahyback
i f tooq@anye i e%ﬁ%bﬁ@%o,res&ed%@p%@l%lf&@i?qﬁ addio Irg@ésg% for

editing a recorded series of bits on a‘rewitab I'sC nmedl a conprising:
sel ect i vel yAdcgedingliyy itrapneal$e gppedrthapthientracinioliféer ‘E12inpedsnto bé oalyslaggeent of

5 said recqy ries of bits to.be deleted: nodifying a first ju

comand i n%ggggrﬁigéskorg&ng Sﬁgmﬁn%r?f(ﬁtasaﬂ'st? ERTE%SPOQ%P% tPiW”f'W'&@Z%&nd for
causi ng pl apboeds 6f sutic and videpliograthatatg. at sai d end poi nt when readi ng
in a forward direction; and nodifying a second Junp comrand in a control
data portion of T8givifed isdeceded by Hesadenty B fap exampgriaomdVIPEGE pnlyRRGay back
from sgkd di t ' ' LR [ i LR, a

rever sesdi ?é???oég].csg?& ?ﬁg%@ﬁggbgﬂggggﬁw&‘nﬁ%@1 {éﬁﬁ%%{%ﬁ@’%@n@a}%’g% ecor ded
series of Dihesawlieisgdenoded bynticuite1 82, fandxémplehfesmdMPPGHSbNYIREG25hey Of
dividing a cell .into_t <~ 5 cells.when said beginning point and_said end
poi nt are @38#%%%%%?“%@9\@%%% gy @&FF"P'@ ?gﬁﬂéﬁgngﬁ"%’a?ﬁ“céﬁhes havi ng
an end addrotsutgiro6edsthd P 0 @aR PeHeeritd @ iREIGAEGhOBRPEFELELEEH Wt
having a starting address at said end point. 3. The nethod according to

claim 2 furt3fe@sdWiedi si ng changi ng an 20 existing start address of said
Start addrecs. 4. The method . accordPe MST8 o m 3 further comprising.
changi ng an exi §oi pYrpoRes aﬂﬂlué’eatimg tisminvectvd atrangemerdd) pograrh roadefial
begi nni ng %%inrbte r"e‘@&%e %in% %Sresvnrgcaglgi6\90ia%dsp?éygedega%kﬂggr;\eas?everfitagl%i E()jv(ll:)(.al .
A rewritable DVD 10 shown in Figure 2 is suitable for use as disc 102 in device
100. The disc 10 if formed by a flat, round plastic plate-like member 12 having
25 ahole 14 in the middle. The direction of recording on the track is typically
outwardly along a spiral track 16, from a smaller radius part of the spiral to a
larger radius part of the spiral. The several series of three large dots {_ _ )
denote portions of. the track not shown in the drawing. As a result, the
beginning of the spiral track is deemed to be near the hole 14, and is denoted by
30 square 18. The end of the spiral is deemed to end near the rim, and is denoted
by diamond 20. Those skilled in the art generally accept defining the beginning

and end of the spiral as noted. Certain advance features in accordance with the



.5. The nethod according to claim1 further conprising changi ng an end
address of a eel! containing said beginning point to an address 52 YAR 2004
begi nni ng poi nt when said segnent extends between a plurality of cells. 30
AMVENDED Shfebrdi/3s4r3 2z MAR zo0o4 1s 6. The net hod accor di ng pe@ughopiosss 6 f urt her
conprising changing a start address of a cell containing said end point to
an address of said end point. 7. The nmethod according to claim1 wherein
said recorded series of bits 5 are grouped into cells and further

conpri si nginventwaerrenpementsaitilize ipgclwatdurecording, thet Bn froonedargendbas d cel |'s

cont ai ned w i.hi ntrol _data area of sajd disc._ 8. The nethod according
to claim 7%{}:]3{&8? s@%ﬁ{oﬁ éFﬁ"ﬁ}lgre?g‘%d)aéhogﬂfe%pérai gﬁ? é?tcgicéf’iaéﬁf PPVEyR of
each cel | eidettaigidsl wabible, hos 8hewnae TBE trdwing] & 88don¥e68S5E rhediaayfe cel | s
during playback of _said _s?,ri es of bits. 9. The nmethod according to claim1
further cofPﬁgixmgngDH‘éitﬂtd iguitgs of getlawaiv etiens of thr Hrark | 6satp shevgwent

whi ch hgs BrEANEKR Sletthon RVGleh@P bRlaRRACS ) Ssai d disc. 10. An apparatus
for editing a recorded seri egrleogpbi tas on g rewitable disc nedia

conpri si ng: meahactf oearbeticadary eddjaliydeamcentricnggctiobajitheispigalgsisntmesinesan end
poi nt of a t_of i ecorded, ser.ies, of bits to be del eted; means
for modi fylrgnfgrrgﬁg{;'%gta ﬁﬁ%%%:‘ﬂ&hﬁﬁ&'ﬁ‘ﬁ°£{’9&(dﬁf‘.°6F°ﬁ‘£?°o{‘_7\£)8??%ﬂgaﬁ?@é{m di sc,
said first thatgpeeficnmednihgl 18 DISROM'B) Ry xaknpld, AR $arndl tdbR §s £190 ¢RBY kpUE at
sai d end point when reading in" a forward direction; and neans for

2#@& spi

nodi fyi ng 5ef8EEDHPLRAFHOR 6 rah teack shetr eantains # gingleiagdicosorms os aitkierdi sc,

sai d segondg C i f ' l,§C. t O continue at
sai d bggi n%?ﬂr?gﬂg%'i nt eanS%g&?;% rﬁ%y Ql)?}e‘%%oﬁﬁ%cé?‘%c |°gn&qf.' The appar at us
accordi ng to cl Hiisnof@nwizzessany saijump dack ded rewlutien of tHe tracladerigg ouped i nto

cells and further conprising nmeans faor .dividin .cell.into 30, tw cells
when sai d Bgaf%'ﬁpn%eg% ° rgﬂ%'oé‘gripe@ﬁoofptbfer#sca'?‘ég%’gbhe'{:‘gg{'%ﬁeﬁéaaw thin
AVENDED SHiEdded.- TRisNER ciifithoh testiigue ehdersoli BySthoBBakMbd Stk &1 | s havi ng
an end address at said begi nning point and a second one of said cells

having a startii§ sBawreinsFiggreshiepchridVBsontains a video manager 26 and video
15  title set information (VTSI) within the video title set 28. It also includes a

plurality of video object set (VOBS) 30 comprised of a plurality of video objects
32. Each video object 32 includes a plurality of celis 34. Each cell includes a
plurality of VOBUs 36. Each of the VOBUs 36 in which the video content of the
disc resides typically contains 0.4 to 1.0 seconds of presentation material. Each
20 VOBU 36 is a sequence of packs 38 in recording order. Each VOBU starts with
exactly one navigation pack and could encompass all of following kinds of packs,
including video packs (V_PCK), audio packs (A_PCK) and sub-picture packs
(SP_PCK).
The VTSI 28 contains control data including the start and end addresses
25  for all cells 34 and video object units 36. The VTSI can also includes jump
commands where appropriate for moving from one VOBU to another, or from one
cell to another. Those skilled in the art will be familiar with such jump
commands as they are defined in the DVD specification. The jump command
ensure continuity of program playback and direct the reading of data at various
30 locations on the disc.
Various modifications of the device illustrated in Figure 1 and the disc

medium illustrated in Figure 2 can be used together to implement the advanced
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changl ng an existing start address of said cell to an address of sald end
pai nt when sai d beginning point is said start address. 13. The apparatus
accor di ng woondsaism 11 further conprising neans for changicmysenn9esdi sti ng end
address of said cell to an address of said beginning o point when said end
point is said end address of said cell. 14. The apparatus accordi ng to
claim 10 fyrther co si ng, means, for c é 9.2 end address
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some or all the editing functions, such as DELETE, COPY, UNDELETE, etc. as
shown in Figure 4(a). |
5 According to one embodiment, if DELETE button 71 is selected, it
becomes highlighted and the user is requested to enter a mark 72, 74 at the
beginning and at the end of the segment that will be deleted, as shown in Figure
4(b). Marking can be accomplished by any suitable method which provides a
reliable and accurate indication of the location where the segment begins and
10 ends. According to a preferred lembodiment, marking can be accomplished by
| storing in a memory location associated with control CPU 122 a disc sector
number or an address identifying the beginning 'of a VOBU 36. However, the
precise mode of marking is not critical and any other suitable method can be
selected for this purpose. Trick mode can be used to allow the user to scan the
15  program for marking the beginning and end points.
Figure 4(d) is a representation of a bit stream showing a segment AB
which has been marked by a user to be deleted. After the segment is marked, a
screen (not shown) can be displayed to enable confirmation of the edit. If the
edit is confirmed, the VTSI 28 will be modified for controlling the program
20 playback. One command is a forward jump 76 and the other is backward jump
78, as shown in Figure 4(d). Standard DVD disc navigation commands can be
used in the VTSI for the jump forward and jump backward command. These
commands are defined within the DVD specification.
After modifying the jump commands as described herein, each time point
25 As reached from forward or when the disc is being read in the forward
direction, the modified VTSI control information 28 causes the DVD player to
jump from A to B. In other words, the DVD player stop playback at point A and
continues reading from point B. Conversely, when point B is reached from
backward, i.e. when the disc is being read in a backward direction, the modified
30 VTSI control information 28 causes the DVD player to jump from B to A.
Referring to Figure 5, if the segment defined by points A and B is part of a

cell 90, then the cell will be divided into two cells. The result will be two cells
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Where the segment defined by points A and B is part of a cell 90, there is

a special case shown in Figure 6 where A is an existing start point of a cell. In
that case, the start address of the cell is changed to point B at 98 in VTSI 28.

10  Any data referring to the start address of the cell is also changed for
consistency. The existing jump command directing the DVD player to the
beginning of cell 90 will now cause playback to begin at point 98 rather than
point 99. Similarly, if B is the end point of a cell, then the end address of the
cell 90 is changed to A in VTSI 28. Any data referring to the end address is also

15 changed to A for consistency. The existing jump command directing the DVD
player to the end of cell 90 will now cause playback to begin at point A instead.

Referring now to Figure 7, a plurality of cells 34 are shown. If segment
AB extends across a cell boundary as shown, then the VTSI 28 is modified so
that the end address 103 of the cell that contains point A is changed to A.

20 Similarly, the start address 105 of the cell 34 that contains point B is ch_anged to
B in the VTSI. Any cells between point A and point B will no longer be played
when the disc is played back in either the forward or reverse direction.

The cell information for cells within the deleted segment should be altered
in the control data area in order to keep track of areas which are subsequently

25 available for receiving data. The control data can include video manager
information (VMGI) contained in video manager 26 and/or video title set
information in video title set 28. One possible way to alter the cell information is
by setting the Access Restriction Flag of each cell between A and B, and these
cells will not be accessible during playback. The space of the deleted segment

30 can then be put on an available space list if it is confirmed to be deleted forever.

Some segments may be temporarily deleted and would therefore not be included

" on the available space list.
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segment end address 86. An UNDELETE operation can be performed using this
table 80 if the deleted segment has not already been overwrltten. First, the
DELETE table 80 is displayed in response to a user command. Then, one deleted
segment is chosen by a user, and if desired, viewed. An UNDELETE button 73

10 can be activated to un-erase or un-delete the segment. Upon activating the
UNDELETE button 73, the jump commands 76 and 78 are removed from the bit
streams and any Access Restriction Flags are un-set.

If a deleted segment has been overwritten, the entry of this deleted

segment is erased from the DELETE Table 80 as that particular segment can no

15 longer be undeleted. If only a part of the segment is overwritten, the remaining
portion of the segment can stay in the DELETE 'Table 80 if the size of the
remaining part is sufficiently large so that it is non-trivial.

Deleting a small number of VOBUs, for example less than ten, need not

necessarily require creating new cells and modifying jump commands as

20 disclosed herein. Instead, the DVD player can change the contents of the pack
_to avoid using these packs during playback. For examble, the PES packet lengths
for these cells can be set zero. However, simply avoiding or skipping these

packs can cause a non-seamiess playback if too many VOBUs are skipped.
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selectively identifying a beginning point and an end point of a segment of
5 sald recorded series of bits to be delleted,'
| modifying a first jump command in a control data portion of said disc, said
first jump command for causing playback from said disc to continue at said end
point when reading in a forward direction; and |
modifying a second Jump command in a control data portion of said dise,
10 said second jump command for causing playback from said disc to continue at

sald beginning point when reading In a reverse direction.

2. The method according to claim 1 wherein said recorded serles of bits
are grouped into cells and further comprising the step of dividing a cell into two
15 cells when said beginning point and said end point are each contained within said
. cell, a first one of said celis having an end address at said beginning point and a

second one of said cells having a starting address at said end point.

3. The method according to claim 2 further comprising changing an
20 existing start address of said cell to an address of sald end point when said

beginning point is said start address.

4. The method according to claim 2 further comprising changing an
existing end address of said cell to an address of said beginning point when said

26 end point is said end address of said cell.

5. The method according to claim 1 further comprising changing an end
address of a cell containing said beginning point to an address of said beginning

point when said segment extends between a plurality of celis.

30

AMENDED SHEET
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7. The method according to claim 1 wherein said recorded series of bits
§ are grouped into cells and further comprising automatically modifying status

information concerning said cells contained within a control data area of said

disc,

B. The method according to claim 7 further comprising setting an access
10 restriction flag of each cell contained within said segment to prevent access to

said cells during playback of said series of bits.

9. The method according to claim 1 further comprising maintaining a

delete table to identify said segment which has been deleted as available space

16 on said disc.

10. An apparatus for editing a recorded series of bits on a rewritable disc
media comprising:
means for selectively identifying a beginning point and an end point of &

- 20 segment of said recorded series of bits to be deleted;
means for modnfymg a first jump command in a control data portion of said

disc, said flrst jump command for causmg playback from said disc to continue at
said end pomt when reading in a forward dlrect»on and
means for modifying a seco_nd jump command in a control data portion of
26 said disc, said second jump command for causing playback from said disc to

continue at said beginning point when reading in a reverse direction,

11. The apparatus according to claim 10 wherein said recorded series of
bits are grouped into cells and further comprising means for dividing a cell into
30 two cells when said beginning point and said end point are each contained within
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" 14. The apparatus according to claim 10 further comprising means for
changing an end address of ‘a cell containing said beginning point to an address
of said beginning point when said segment extends between a plurality of cells.

15 15. The apparatus according to claim 14 further comprising means for -

changing a start address of a cell containing s?id end point to an address of said

end point.

16. The apparatus according to claim 10 whersin said recorded series of
20  bits are grouped Into cells and further comprising means for automatically

modifying status information concerning said cells in a control data area of said

disc.

17. The apparatus according to claim 16 further comprising means for
25 setting an access restriction flag of each cell contained within said segment to

prevent access to said cells during playback of said series of bits.

18. The apparatus according to claim 10 further comprising means for

maintaining a delete table to identify said segment which has been déleted as

30 available space on said disc.
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