WD 01/ 35413 PCT/ US00/ 29933 DELETE AND UNDELETE FOR RECORDABLE DVD EDI TI NG
Backgr oungy®fiskhie | nvention Technical Field 5 The i nvesgiriossa8gssangenent s
rel ate generally to nethods and apparatus providing advanced operati ng
features for audio only, video only and both video and audi o prograns
recorded on disc nedia, for exanple retordable digital video discs, hard
drives and nagnet GELETE AND HINDRLETHHOR BECORDIARLE DMD EDVEME devel oped to
enabl e consuners to .record video 10 and/or audio prograns for |ater
presentation. Such devices include tape recorders, video cassette
recorders, recordable conpact,disesind 30ehdRsbntidiecently, recordabl e digital

vi deo di sq@cﬁﬁyg)ﬁe@ard driv € ptical discs have al so been

used. A D be recorded on only once, and thereafter is
essentbally a TﬂzS:riWﬁIweeadarm’elnwmrEiatye gamrdlgﬁemﬁdodman@ap@a@sr onym

DVD-R. The acr.on R is, also use ener al. | orefer to th
wite- onc@mvd?mgég]&? egpgrating @ﬂ%?%g‘i}ga g ‘é{lyv' %"rﬂ’aﬁ’s"mgrbé’%\‘/’é%ef’abl e for

DVD's to BRdReaR §186ret reBbRR8%n éxgérﬁe%arespé&%;e tdtatddpte diQiarWdd ten or
rewitten. These are referred to by the acronynms DVD-RAM DVD-RWand DVD +

RW As of diggsshardrkives andiriagret®opiicedwéscsy st andard has been adopted. The

acronyns DVD V| nd DVD + a al used rally. tg refer to

The 1 bspect | vel PUSHA Ties Peve kD deuripeed Fofastde SRR B FsoleiBeb ani e DD
t echnabogynd@e vugRprag@msl NAESpleteanen aSuyh WBlisssipdiide tepgonpass al | of

t he standards which are now being used, as well as those which may be

devel oped '#4Pré4ie. videupasseps f@é@féﬁ(ﬁ» rﬁ@f-"mféﬂm& F%qutam%ﬁr anémasti s eventual |y
adopt ed, gce%la re%SFcrfa%‘ebdlgﬁﬁq;?é agvteg ahm B o;yt?t{a'l ous

advanced eatu conpa evi ces rln 0 the
st andard, dwhemeaSaamhﬁmnnséardlng schenes nay prove to be |nconpat|ble due
to inconsistencies wth the standard. Nevert hel Partlcular

proprl etary adbdn¥Rdh#tesanherscArtsRnR PHY &ngetands ﬁéﬁa t§0 sRAPPeRY@n stil |
be very desis ableody %n?orgogsr@wedstow He Lo WVDIRE THeSidkdnyns Nerely

that a recording made i n accordance w'th an inconpatible advanced WO

01135413 B¥YD-B30a@Is20888 gederally to refer to the write-once, or record-once,
technology. Several formats are available for DVD's to be recorded on, erased
and re-recorded; that is, overwritten or rewritten. These are referred 16 by the
acronyms DVD-RAM, DVD-RW and DVD +RW. As of this time no uniform

20  industry standard has been adopted. The acronyms DVD-RAM, DVD-RW and
DVD +RW are also used generally to refer to the respective rewritable
technologies. Reference herein to rewritable DVD technology, devices and
methods is generally intended to encompass all of the standards which are now
being used, as well as those which may be developed in the future.

25 Depending upon the standard that is eventually adopted, if any, certain
recording schemes used to implement various advanced features will be
compatible with all devices adhering to the standard, whereas other recording
schemes may prove to be incompatible due to inconsistencies with the standard.

Nevertheless, a particular proprietary advanced feature incompatible with other

30 devices can still be very desirable from a consumer’s point of view. The result is

merely that a recording made in accordance with an incompatible advanced



feature cannot be played back on the device of a different manufacturer,
even if conventional recordings are fully conpatible a g%}e I n many
cases, thewBPHﬁ?g’m presentations are recorded in the vi g%@%ﬁ?}n or

| i stener's absence, for presentation at a |ater, nore convenient tinme. This
5is referred to as tinme shifting the ppogram At other tines, a programis

bei ng vi evednaBdHathot bs pRARH bhbk Whithe WbviREING difeRhe AthnuAtduh [ Sy UE any
interest in a recording, but the viewer's and/or listener's attention is

i nt er r upt egknvegticeanperdingsyare ful eqrhpatible and portable. unexpected visitor. |f

the viewer and/,or ]| I .1.S LN tel evision pfr. for exanpl e,
and has a casséﬁtrgérlf‘z%%&?htﬁae W&giatngplp?gm%é‘ﬁﬁ?g??eg\%redegn’g%gg’}f%ﬁch a

cassette tapdoflistekbys abiichl ftg pAdacRtdtidicat £R0¢r0 athre chBVEiI@t, tirhbe Thiswer
and/or |istener cannot view and/or listen to the programin its entirety,

and in & piedptarad ieersURGSHFENG (b8 Prowsd e rAt i8St HRGE d? REPHAT ipdeing

conpl eted. ti i : I . ong,
dependi ng” YRRl SR A Reihe PR Rh S BP BuDEn e Btereall °
t echnol ogyrdcerdieg.enal thy vavatr sbhdfor igtenatd anentdon kiimetredtddy fsuetanigsisi c

functions as play, record, fast forward reverse and stop. . Pause is
avai | abl e, gbﬁtte%ﬁ’p‘ﬁn%té‘a‘é%%Hf‘%’ﬁﬁfﬁ?‘e\fw‘(‘ﬁ‘t%’augéh%ﬁ@”‘% iQBHquﬁ'SEFr\?CFi f or

exanpl e i nm@ém@ NGl RforPhRYrddaClor ‘é&arﬁfoﬁf 8hE FAL et s ROERD iAla VBRELF UPti Ng
the recording of a viewed programto elimnate comercials fromthe

recor di®g. c2ordirievk end tnadurush sheasdete itarssquicdy otheabyberabvbenlbeireeydbdve a
very signi f}i{é:ant ded\ii.ti onal qué:ttkorn which is (ﬁloayitn tb%%( Frerecorded
DVD s. Thus, YREF e ISYERY 38%/% ¢ Fn%aéWtol VEVY 88U &Y SB 7 el P{EBFE 'BvD

t echnol ogyits ieRitdig] e RS bager tifltked@ehes Until BRbr 8RN ebSrdiRekkd Bedread of a
conputer hard drive. It is a challenge to provide such devices with

i nproved, &ewBletededhs rmtpesripiionshthomcoung 6w B SHOTRS Igpml  of
decr easi ngy eﬂd?ng"‘ﬂxq th@ﬁ“@?ﬂ’fg‘§f§h&s‘*g‘é[)\/[) machi nes typically have a 1 X

read and 1 X wite capa vices can typically have maxi num
data rébes for Akioough regvraebipl YD necHhatlgyok geappiipavaimbid, ywpédation is

megabi t s/ sEcong. Thus, a §e consi derati on f?r i rrlPI eHenti n el ete and
undel et e f (FEEFIRSUPBIL2PIR U%%R%saésp%\rr ‘R dp R RIWATAVEKEFEANF S 1he 30
rel ativelypghQWs'RaBafiOf bt B8 2 2RANETPSE 18 bhisd S5REGbN G S8ick apr a DVD.
This slowrate is attributable in l'arge part to the nature of the
mechani cal ezsasplelihierofpting dhe elayi tmeklof B\Detheoidegspragrdm heintéminting tes
associated with re§di ngwagd VO Olt/ 3?.413 PCT/ US00/ %9?33 .

recording 61 a viewed program to eliminate commercials from the recording.

20  Unlike computer hard drives, recordable DVD devices have a very significant
additional function, which is playing back prerecorded DVD's. Thus, there is an
economic incentive to develop rewritable DVD technology, including methods
and devices, that can be used instead of a computer hard drive. lt is a challenge
to provide such devices with improved, advantageous features without

25 compromising the goal of decreasing costs and increasing sales.

DVD machines typically have a 1X read and 1X write capability. Such
devices can typically have maximum data rates for recording or playing back of
approximately 11 megabits/second. Thus, a key consideration for implementing
delete and undelete functions for the purposes of the present invention is the

30 relatively slow rate for reading and especially recording data on a DVD. This
slow rate is attributable in large part to the nature of the mechanical assembly of

conventional DVD devices and the limitations associated with reading and



3 especially witing data to an optical disc. Thus, conventional neans for
i mpl ement wgnmefy. del ete and undel ete functions on a rge@rMdasssMagNeEti C
medi a may not be suitable for DVD. Rewitable DVD technol ogy typ| cally uses
MPEG- 2 encoders and decoders 5 and many acronyns are encountered that are
related to MPEG 2. The DVD standard, fér exanple, calls for the video

cont ent ofespReially yviting datadiondentiaab discntThusi deoveshijosal meais sor( VOBUs) i n

whi ch t.ypi cal | t 1.0 ds  of t at
ot o a1 ERO Rk €6y e3P R ioeieta ihcyiene o 5 pRokeqeTeRReE

NAV_PACK) . md#ia rigy hgebé elitse o ONMmi ns a | ot of navigation 10 information,
sone of which is veréluseful for trick nodes. As used herein, trick nopdes
1

refer to any opevditabledPVRoaehnalegy tyrieallydises MBFG R emxtideroambdeddusns t he
st anday, h u inclu st _forward,
pause h (Fi)ile angRggcmLyH%tae%n%\%ogng e?%%%'ﬁ € r?t@fjﬁaté’glwgkés%nt 'Eb\hgcontrol

|nf0rn'at|cnta|(ndl%ﬁti) fmmanﬁﬁe dadila fseﬂfe:hdedstt:eﬁmt bohd Bist)to Ha@viasanpl € i s the
i ncl usi on of t] rt addr esses for nmany of the nearby VOBUs. This can

facilitatdu F?té’ e(9t {UREs A¥OBUs|impyyhichy WUV@BUbw@IGRﬁY @ontﬂms Ord w fast er
trick nmodey Oté:écBHgs S?B%Qn?é%u mgﬂ{r%r ﬁacg'( v@%@é&@h@ of 1;nhe Lhisd. etc.

Anot her exanple 1s the i nclusion o e en dress Feen three
reference RﬂCdst(NNeECKmrtMAV\/EBUK) THihe nasrigalmenmcmdoyitanhsje l@t Menfav@@attdh t he
i ncludes a plurality of

structﬂ{)e o{o VOBU. Eac h% deo obj ee
vi deo 'obj €€ §ma 28n3°NF Zd"’ Bi‘é%t'eryn‘tﬁ u‘ﬂefgr H‘Cﬁﬂ ?tf‘sd*fseé'éleF@“ Eigkh cel |
i ncl udes ampley Adfert 46 Sy YpBLBionalkAsHe fir 4 %ot@@d@@%@dt@b%rtthgn yhdeo

content of the disc typically contains 0.4 to 1.0 seconds of presentation
materi al . SABYAHPRAY Vode: Thug sushrmepdésasarpiiclideireversat tishdorfvaidspased of
present at i Qpy gghgrbadf”_ corresponding to one group of pictures (GOP). Each
VOBU i s a sequence of packs in recording order. Each VOBU starts with
exactly one navihgatavigatipagkackridcleden prsssrsionldonabl indbineaviong(PONi a1 of

acks udi n deo pac an audi o, pack (A PCK) and a
gub p| ‘tl?tﬁéegrc?@}%?}'g"éésga_%"%éé?'ﬁﬂ'e %1t Iﬁ%ﬂ‘tséﬂt‘( ?me)gtﬁﬁl ps the
decoder t Oaddréidhet SbLHRNG BFRNE by, VOBURI MHidEarV Rl 1 SR AR W &qt he

current Nav Pack. DSI also helps the decoder to find |nto the
future or Y@BY ferwaidearbackmyasd, qatq;ata@te;ttnoleque to the second VOBU

forward or backward, or to the third, etc. Another example is the inclusion of
the end address for the first three reference pictures in the VOBU. This is the
20 only clue given as to the structure of the VOBU.
Each video object set (VOBS) includes a plurality of video objects. Each
video object includes a plurality of cells. Each cell includes a plurality of VOBUs.
Each of the VOBUs containing the video content of the disc typically contains
0.4 to 1.0 seconds of presentation material. A typical VOBU in a commercial
25 movie contains 0.5 second of presentation material, corresponding to one group
of pictures (GOP). Each VOBU is a sequence of packs in recording order. Each
VOBU starts with exactly one navigation pack and encompasses all of following
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 VOBUSs far into the future or past of presentation data, relative to



WO 01/ 35413 PCT/ US00/ 29933 4 the current VOBU. The VOBUs in the past
relative to the current VOBU presentation are referenced in fields of the
Nav Pack KK@®H3%E the BWI (backward information). The VEERR?H3the future
relative to the current VOBU presentation are referenced in fields of the
Nay Pack known as FWD[ (forward 5 infor tion) One exanple is the

i ncl usi on t , up to +240
VOBU forvva?H a%er& %%’/{%ﬁﬁ@é%ﬂ'g% rec |a(t)$1lgs.|(?O ﬁ?eg‘&@%{{ﬁ acilitate

j unpi ng t optesentation éi@ﬁéfefmmaﬁ:dfserdsbﬂqkmmad Pauk krfoavn as s BRIDIt ri ck node,
to the secqgnd VOBU. forward or_ ba to the third, etc. vi deo,
audi o, subg?a(?f‘ﬂ’raé fpreatia i G @éﬁ@?é“ tW%f‘BFrﬁa'F}aéHeéﬂ&hﬁéuﬂ‘é‘?tavggé’r ch

i nfor mat i oRrAERrdS drb ¥EreFONRAMS RbRis thawaovﬁ%cba knovhd S&FWDISHSIRIY of the
I nvention The invention concerns a nethod for editing a recorded series of
bits onda infeunaticadl Endiesemmisdisahe Thrdusient hbthd stettrlisisedshe fet mpay of the

of the 1 cchpaed WapPachfo s 740 PR bR ot 240 ORPeRH (7ot Junp

command i N g@sEGEHS. o’rme%a f@@mtat@mn%né ke thdhed vabe ibivsl erHHék%FHmcﬂd s
nodi fied for causing ayback fromthe disc to continue at the end point

when readi fhef @ ﬁasée'f’@ ededitp dbe seerndTVieBieiohwardcembackuar hegr toribeude

nodi fyi ng i t t di sc
for causi nghgfay ack Vlg % sub g?‘g%hp%ﬁﬁgég? I%%H %Pﬂf%haﬁfg%n %‘l%nt when
r eadi ngodatdatd egarph &}fbﬁﬁdﬂ:ldrﬂar& the\mé&ﬁnddorneﬁtsu sfnthe AVCD LGk $1epah® Oone aspect
of the invention, the recorded series of bits are grouped into cells. The
met hod further includes dividing a cell into two cells when the beginning
point and the end point are eac@uggg,gid}qqe\q\m%;' Bathe cell. 25 In that case
a first one of the cells is assigneo s at the beginning point
of the segrrent ahd irveston gdnoares efmetheddet bditing agssirgnd dedesohbits ng aaddr ess

o e KRR Hishdfedd STRC nse ST AP, 8 RS RRR et e

addr esgsof Heaﬁmafgipcnﬁt Atd WReRAd bt 3N ab%nﬂ{ﬂt% tR@tdtorddyl $dRs Wit faddr ess.
Al ternatively, the nmethod can include changing an existing end address of

t he cell t@eaiﬁiﬁééir@%mﬁ’ftﬂﬁé gt P goporand ingheantidhdatngosionmf the t he
end addr es%ls%f

Jf'ltx]eeﬁps? jump command is modified for causing playback from the disc to
continue at the end point when reading in a forward direction. The method can
further include modifying a second jump command in a control data portion of

20  the disc for causing playback from the disc to continue at the beginning point
when reading data for playback in a reverse direction.

According to one aspect of the invention, the recorded series of bits are
grouped into cells. The method further includes dividing a cell into two cells
when the beginning point and the end point are each contained within the cell.

25 In that case a first one of the cells is assigned an end address at the beginning
point of the segment and a second ane of the cells 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.



WD 01/ 35413 PCT/ US00/ 29933 5 The nethod can further include changing an
end addr espo@fssfizcel | containing the beginning point tg ﬂlsﬂlgg £5S of the
begi nni ng pol nt when the segnent extends between a plurality of cells. In
that case, the nethod can also include the step of changing a start
address of a cell containing the end poisnt to 5 an address of the end

poi nt. Accor di rithet methmst ban furthesrdoclutle ckanyitidian reedeiddesksseird esit of bits are
grouped into cells, the.inventigon can further include the step of

aut ommt i caf TSNS PYRINUPE ROt tRaty 3AGPEO L HRRAGIMNRE PRIS MEenstheont ai ned
Wi thin a cesfmétt daémds BERFecd ?Bﬂﬁlﬁb%‘? ceffQr Lr?f?f%ﬂ%'a?e, tthla!rﬁeﬁwtogpctaﬁ\ﬁsé Egl ude

setting an access restriction ag of each cell contained w

segnent t oinglugedhe sigrcetshanpinge stait|addregardf rgeedl eyrttaialngothetdiel seint s of
bits. cor di ngt her. aspect of the invention, the nethod can
furt he'r%ci né’fiaggre%ﬁé’@@%%"gfp%r ntaining a delete table to identify the

segnent whi ch hascdvdien tdedrrithél @pedy AherdMh end RRGRIHsdri28 HiriG arkn an
alternative enbodi nent, the invention can include an apparatus for 15

editing a PEuBPAEfoEIsethepnventian ean furthapinglude thedstep afmuitematitallvappar at us
incl ude di gpqgieRg/ %i&sﬁgfﬁrs Wohréénﬁﬁlsﬂr?g {Hecszeghgfc%ﬁ?aﬁr?%& widilt r%'obﬁr?:h\é“atéh

sui tabl e programm ng el ective I"dent I'ng a begl nni nd an
end poi nt afeamfdbgmint. Bér ¢xaenple cthis seg erindadeoketiingsart acdies deswgicadn and

for modifyn first junp.command in 20 a control data portion of the

i s T8 tHRE efgec ol bERAIT I ERE B eOMsnE ShpIoNGBt BEcemdodha a8 nt | when

readi ng i ndaidPprMapscidbf 8 édes oF! fts?pﬂéécﬁaiﬂﬁ tS?@I%hﬁﬂ\erir?ﬁgéé(}dtﬁ.t%iercm try
n

and processing facilities for nodifying a seCond junp co in a control
dat a port i tiveption, bednethofigranciygihen inchideythbasited pbmairteiniigss detete ¢absiéi nue at

t he begi ' | f I K _i di tion. 25
accorarng [HRREN v e RIOhiEH iR B BEAES op PFIETE PSS GBI o col 1 <

and t he appar atlusarf aitdrhetivé selbddiRgertt] tHalihlémtiamearPeRRIRIMShdAR&iusifhi es for
di vi diﬂ% a cell into two cells when the beginning point and the end point
are eath cBHAY RSGcoHedHianies (€ bitg|qn a reyviitehte dise media.i Mhe apparagds t he cel | s

I s assi gneghcRideedist AT & Fite @itrcuiﬁp%SQ%WBMCQQOWCOQﬁ?ﬁQGWﬁﬁ%{Lﬁﬁggleand a

second one of the cells is assigned a 30 starting address a e end point
of the segptgramming apparatus can also include circuitry and processing
capabiliti ?osr Je?erctively identifying a beginning point and an end point of a segment of the
recorded series of bits to be deleted; and for modifying a first jump command in
20 a control data portion of the disc for causing playback from the disc to continue
at the end point when reading in a forward direction. The apparatus can also
include circuitry and processing facilities for modifying a second jump command
in a control data portion of the disc for causing playback from the disc to
continue at the beginning point when reading for playback in a reverse 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



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

poi nt WO 01/35413 PCT/ US00/ 29933 6 when the begi nning pgi j e start
addr ess, orw?g’rlsséﬁangi ng an existing end address of thegéﬂfjtfdné%gggn addr ess
of the beginning point when the end point is the end address of the cell.
According to yet another aspect, the appgratus can include circuitry and 5
processi ng GARAGKE sk Fiddpoifl A9k 1% A B46/s AL 3R M) i I ni ng

t he beginning po!‘ant bto'aérzﬁc(];{gdress g? tﬁe gse'gl nﬁ?%gaﬁ;?gtaﬁ\%éﬁﬁg%tgﬁsegnent
ext ends beadwess af praicall td yn afidress bé thd beditwing pase whdnethiersngnddioniscda al so
i ncl ude circui trgr arg)? roclﬁssi ng capabilities for changing a start address
of a cell 871 afdreny ﬁec d point to an address of the end point. 10
According to oneagfdi@fig@Nfet dnbeher aepEACthsBIiRSueTcaRiddud &rdlivyRAd i nto
cells and the invention can further | nclude circuitry and processing

capabi | i &i egrdcepsinagepakititiesafdrehanging pnregpdsadsress dfref celhenritainingatheer ni ng t he

cells in a ¢ontrol da area,of t isc. .For exanple, the system can set
an access r B00PT Do o0 Bferes bl echetiniid BeRE MR e OO RE S BEHERE 1o
prevent accegfvésh & Brursiel|ot c@us.i NOhk® cRba B Gk edioh Ren 3R iAgIuak chtlisry
Finally, the invention can also include circuitry and processing

capabi | i ti ed3n¥ grogearRoAanphiljtics frs|cbending s Hattaddmsstalifacallrons@gimeribe whi ch
has been de . i e .f.he disc. Brief Description of the
le§§ gﬁxr&%i%l\égédg?%so% p g%%d%:rh

Drawi ngs 20 ure iagram of a rewitable DVD device that can
be protidded w tAcomdingrtomarecerablvdimeat] 1bpeeadrded) sérésat of i8S are gaswmydliane e

with the inventi arrangenents. Figure 2 is. _a diagramuseful for
U1 ust rat | nge e ihe Br R ke firter G HIUiTees Pipersign capapifiies;for

di agram Usefaujtonﬁ&fcaﬁ?‘%&iif%@sttah%_ BISABA AR Rfngind &R 18IS confrbOidigs 4(a)
t hrough 4(d) are useful for explaining edit features, such as DELETE and

UNDELETE i n ateecdrithardise. whethextdmple mhersystesn aan asigeneetsss réstgotien 8ag odre cel |
di agrams useful f.or explaining.edit features i accordance W th the
nventive arPdhgehEnTemeByVEaT R stomERLY FRrat ARSRRl PRCrUF e

Enbodi megt s playback of the series of bits. Finally, the invention can also include circuitry and

processing capabilities for maintaining a delete table to identify the segment

which has been deleted as available space on the disc.

Brief Description of the Drawings

20 Figure 1 is a block diagram of a rewritable DVD device that can be
provided with one or more advanced operating features in accordance with the
inventive arrangements.

Figure 2 is a diagram useful for illustrating the spiral track on a rewritable
PVD.
25 Figure 3 is a diagram useful for explaining the organization of video 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
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I mpl enentJ -various advanced operating features i nce with
the i nven‘%ﬁggygsr angenents taught herein utilizes a revﬁﬁ%ﬁ@ggggi sc nedi um

102 in accordance with the inventive arrangenents is shown in bl ock
diagramformin Figure 1. The rewitablze disc nedium 102 is enbodied as 5 a
rewitabl e DVDAidevideel 00 ForSinipéraentngd el varivus ddvan@dty opérating desturadsinwi | | be
noted, the rewitabl e disc mediumcan also be, for exanple, a hard drive or
a nmgnet BCRRIHRREA Wiihshe iRrgHtive girangamsnts tught hersin ytilizes; ,revaiigble | many

| nst ances gistifoAiINENOD Vi aBEdrBBRRITRASR!ify el ARl BeRt [sCHonfi irpudi 0 or

both video and audio. 10 e device 100 1s capabl writing onto and

readi ng f blektdiegrdirstormmiediigume 1.n Thhirewdtabigptisec reedienr 102ld emboBietiG®. The

devi ce_conpri ses ,a chgni cal assenbl y.. 104 control section 120, a

U deor BudngeMEeIS RIS G Bk St Bobdiieat. BB tae o Ak easi ng
path 170. ndhey, 3hé PoRtitable Bisc MsdiumQdant 4180 Bk Ofdf exbmpl, fd Ba@Nriveesitd ons or

paths is self-evident, whereas the allocation 15 of sonme of the blocks is

made for pragReteaptic¢al disp/GMQBhc Ansgxpmpie gba MPD iscaminiglisqnltem@pandi ng t he
ti : ' . l.cal ' t 106
oper oL onghedi, By S ORSURDN B SRR g AR BPRDIREE, Syt o 1

noved ovekidebeandsgudioi ng disc. A laser on the pickup assenbly burns spots
onto a spiral track on 20 the djsc or illumnates spots already burned onto
the ti8ck for FBeERYICRG Cthis capralp ofgvHtR% °ptyaRd smagmg framythe Heegr am

TRt er i al . QiR PERE SxAhpld SREARIE /D 102, | OB colrribss b T el evant
S| ae e

whet her the disc Is recordable on one or two S, or int event of a
doubl e- si aeethasical dssegnbiyiidh ercantmw! dectirirel 20 de dideetaudid imgput poscessingequent

reading fro di sc,.takes.place fromthe s i of . the disc 25 or
{rom bot h Pey 340 e widsRli i aiple PHOESFRE PR D! of RSP iR S%h 10,

The servo o} }Re lotks 8 aRffaeht bo@idasainths B gRévidéntd dirdréfathel diIRBRtite

spiral track of the disc 102 as a first input. The Playback Signal is also

an i ngft tod same ek therblesks isdprdmierinupesesigdEonyanieRce aRd enebpriicitted part
of the coq}nrdg*stgr%ﬁé% i%fa%%f%e tdQ@icX.i deo/ audi o out put processing path.
on

30 The control sect conprises a control central processing unit
( CPU) The mechanical assembly 104 comprises a motor 106 for spinning the

DVD 102 and a pickup assembly 108 that is adapted to be moved over the
spinning disc. A laser on the pickup assembly burns spots onto a spiral track on

20 the disc or illuminates spots already burned onto the track for recording and
playing back video and/or audio program material. For purposes of understanding
the invention, it is irrelevant whether the disc is recordable on one or two sides,
or in the event of a double-sided recording, whether the double-sided recording,
or subsequent reading from the disc, takes place from the same side of the disc

25 or from both sides. The pickup and the motor are controlled by a servo 110.
The servo 110 also receives the Playback Signal of data read from the spiral
track of the disc 102 as a first input. The Playback Signal is also an input to an
error correction circuit 130, which can be considered part of the control section
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



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 t h&GHEBFIZWD 01/ 35413 PCT/ USOQ 29933 8 110 suppiGéS¥28¥cond i nput
signal to the navigation data generation circuit 126. The servo can al so
be considered part of the control sectiopn. The navigation data generation
circuit 12 I LSt L DAL L ti VLX) 54,
whi ch form? ?a?‘?é%%ét eéd\?;;‘ge’%éd;c%géngﬁ%pu n%ﬁ%@e@s"ﬁ% gsg%%ﬁgﬁércﬁe‘lgglut put 5

of the MUX Thd sessoacer siputbetconaideasdr murt 6DtHeedritaN seeBmMgThe hevightid8. The
output of the error, correction coding circuit 128 is a recordabl e input
si gnal supfatagepgratipAETEHEKAS SupaliesaifEst Py sipeal tp fhe spitigaxey M&Xkspi r al

track of UhesalipficAQBrY pahs thaleo/AOMHOL LS plB21507 HeBliRbur

activatable functions indicates those unctions presently av
namel y @ ayf thedd¥, 154 iears iput &s bn feoonapdectigracstidgbiaguinha8 stTde. outhet pause

i t t t ation in.a VCR f ] L
nterrupti i TRETSY £ LR 6pR0 SHEVE dGRIEE TEPUGPHIRIERT SURALFHRRHSENS ¢ he

recording Ohedidt Vo PRAEHANMILR BlurRddYadRoGRERBIAIAIR JirBBdidieros ggor di ng.
A separate buffer 136 is provided to receive comuands for 15 i nplenenting

t he inventithe taserangenent s taught herein. The vi deo/ audi o i nput processing
path 140 is a signal,.pr.ocessi circuit for onverting a conyenti onal

Lel evi si on si gndt COTER STk 32 teF ety aspftstabli Hnchip Pobalrsere: dat a,

for exarpl eulblisnslp@iseMREG Rlabfe) hatheli play, ree6@, dévigsd) fasttfdewdryi ce 100. The
i nput path 140 conprises an_NTSC decoder 142 and video 20 encoder, for

exanpl e NPERBUBCHEWPRESOP- 11he PYHISeVF AeUNEETPE A0 PaHER PRYatigm In g Y &Ry for

anal og-t o- di,gi otely i exanpl e
MPEG 1 or %P’%é‘gé 14éj\éﬁ§rf1r§éré§'€¢ﬁtzeﬁﬁg‘?g%g?§f g?gérg%cﬁg?%gﬁiqr?ﬁg&wl tipl exer
150 and st dntirupting the cecatdingfdier vidbad pnbgremate dimbinate qracketcidiasrohedre
constructed. Aséj eacgespacket i? cqgétructe ,, each ,gacket is, conbined with
the 25 out'SHPFY9IS-t ASSREAGBHTEH t’%pb‘%}’#ﬁgﬁda"t"i 'SREIKE CETMaNds fPhe MUX 154 and
sent t ofg hemdhentitdP tHeER b bAR eCR NG ehiCtiughd R&eirr ror correction coding
circuit 128 can also be deened to be part of the input path 140. As a
practical matt erlhet\idea/madip drputauerassingiadh JdiCtis @rsignad psgriesaingtairgok fof a

E\e/([:)t Io? an Ec%%vgﬁfx{goé cggﬁén%%tniaptréle%?sqgr} si%lwa?%rogxa%pples ﬁq{:‘»eﬁrosr’P e:Fr 0 each
digitized packet data, for example MPEG-1 or MPEG-2, for digital recording by
the device 100. The input path 140 comprises an NTSC decoder 142 and video

20 encoder, for example MPEG-1 or MPEG-2, 144 for video in, and comprises an
audio analog-to-digital converter (A/D} 148 and an audio encoder, for example
MPEG-1 or MPEG-2, 148. The digitized signals are combined in a multiplexer
150 and stored in a record buffer 152 until an sntire packet has been
constructed. As each packet is constructed, each packet is combined with the

25 output of the navigation data generation circuit in the MUX 154 and sent to the
error correction coding circuit 128, Error correction coding circuit 128 can also
be deemed t0 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



30 includes 2048 bytes of user data. A group is an integer nunber of EEC

bl ocks, fv%m%n@gpl e 12. Each group of bl ocks represent% RRGAydgately 0.5
seconds of ~ conbi ned vi deo and audi o program nateri al . ﬁe anount of |inear

space al ong WD 01/35413 PCT/ US00/ 29933 9 the spiral track needed to record
a group of EEC bl ocks, for exanple 192 sgsectors, 1is defined herein as a

segnent ofthelpiralpiraek néededkto rdeoal alighglpyof EEC bRIzkE I Kaipdd 198 Rectorsor d
buf f er needs %_o (gg only large en%grg‘p to, store one segnent of data. One
segnent of's #5tiged QRreid pf aSFIMENt & 2B teacky PeaRsRBglvimdk @ananpesr ghatonds

5 of audi anandearidifid? REESE BRIGHY Brge REUGHHAPUDPLAE S3GER: GRldal 7O

conprises error correction block 130 and a track or output buffer,

172, i n wQmhsegrhant efadhthroam ddneesgosd, fios examplenid adplicrximémac@eﬁ sedomids
further. prqcessi ng, The packets are processed by conditional access

ci rcui_t5 17 a["‘r?s a'g%m#&‘goﬂ'iagbﬂbag?ﬁ'ﬂn of the packets through 10 _
demul tipl exer ¥Tp@ quiput proResSnP et YRORBMPYisbObrrdr d6ReEtish Biddk A 30F ARLSSi .
Accordingly, it can also appear that the track buffer 172 needs to be only

| arge endutiAck butfebras avtieutsleufiiernnt! 7d5 iniahich dategeadinoss fundisads t o

appr oxi mat_ gl : | i de r.oan material . The video
S decodeaa%ﬁémggﬁolagoresg%?s ? orrﬁl’gg‘lgg]gfge]c%fs %’hgﬁ O'I\/i-%%(-f2 kg{rg / Iféf’cel%eﬁ:[)yand
encoded asconditipmabstdessaircuitl M4 shartoditrgaprophgatic®xeimbleepddkels irolyN-. The
audi o is decoded by circuit 182, for exanmple from MPEG 1 or MPEG 2, and
convertfed q‘-’é‘“ﬁH&’PES@’_ 169 erayntoutssectivg Raths for- vifee 889 eBrig PregRRANd-er 184,
The  out pUcRIGRERS it\ChrPALE apflaCdat Bte HEEBHIEOC1 78 GEEE 14 BE o‘?\;J Rfge

correction circuit 130, as noted. 20 DVD Medi a For purposes o
i || ustr at iempughdoisterermnevsegmentafetedat also powgsranding Br approxipzatelyed.becor ded

onto a revvritaale DV%) an%‘pha%edoback f{g arewitable DVD. A rewitable
DVD 10 sh&RGonds Bf grifie and, deg, Progif'd 'Paterake as disc 102 in device 100.

The disc 10 if Thervigsb Rydetodkatby deveder P78 stdr exBhiple frohkMPEETPRF MZEdavi ng

25 a hole 14 in the mddle. The direction of recording on the track is
typi cdi® y dandaenfioged asrycenvepitionp! tefeyision signal don example NYSG g6PAS- part of
the spiralygo,

three | arge do sioE%B%deg:[wo?@cﬁﬁﬂ??%%t%gnﬁéeht@ba&%d?%gme\éme%ﬁrabﬁz °
drawi ng. Asnxertedub tanakolgeform by audio digital-to-analog (D/A) converter 184. The
output processing path 170 can be deemed to include the error correction circuit
130, as noted.
20 DVD Media
For purposes of illustrating the inventive arrangements, program material
can be recorded onto a rewritable DVD and played back from a rewritable DVD.
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 a hole 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



begi nning of the spiral track is deened to be near the hole 14, and is
denoted by _ 30 square 18. The end of the spiral is deened to end near the
rim and i ¥YEAGHEd by di anond 20. Those skilled in thepcér/‘t’sggfégﬁ?r ally
accept defining the beginning and end of the spiral as noted. Certain
advance features in accordance with the )Y c) 01/35413 PCTI US00/ 29933 10

inventive anianeeTBRbES é}ﬁé&&%ﬁz@és&}w ; b that i 8t orh S ar ger
radius part of the sp?ral to 'e{ sna e%drrgﬁ?g@bbg}a{{t‘%ﬁ?rhz lg{jc{e?g%cﬁu he
track can apad ofidbve spiralgodesmeliesirgdiuswbtilad thaspirahdile frack den slsahenga to

accommodat e_.nedi a. fype,  indexing. Due to difficulties of scale only
portions of S'E%'go'tsf‘iﬁ:lwofgfeapgt g?fg’\‘i\?ﬂ” ea‘?fﬁf”ﬁ'?ﬂas?@ a&P%"“W Vde‘_rWEFI y

enl arged scalexinfaaiud@RktciiiéCoi fate bAYIRHIhsCHNEREdkCt S et dvipf the
spiral is sonetines referred to as a track, but this term nology I's not

cormonl y5 acewpthageaase showngn arertly epergediscalreani ng. In CD-ROM's, for
cxamle e L et iy BB g et O P

spiral track thai contal’ns  a sin and

the same nmaseferredry ab@lirdRs GUE IO WRINGIOGY MidtSoonthohly REERINRGASER Y 1O
junp back one revolution of the track during operation due to the

rotational Bpdsgesficimeandiac/meBiRtMireilagexargter thergrm trasédedisoTsied tPs a
common t echpisgug, j i the art i igure
3, each DVD cont a?{r%g%%%%gfomm%égz{?a%mglﬁggoilaﬁjesoggtfgret?uﬁﬁgsé ’Vgl?noftgernjr:rati on
(VTSI) Wt hselettivn, vindabetsetieamsebr By ridt beksmei dvehrde soraDVvplaural ity of

vi deo obj ect set 32.

qussll)lm 30 cor{})ri.sed of a Iurall i'tX f_video objects
Each video obj ect 39/ 1F1 OPERRSEr amp’l"‘mpatﬁctkf‘%fret{%lupg §g.th%éféﬁk geling j ncl udes a
plural ity obpdfehble dd6 toERE PotBliohd1 8 p¥EBLE (R64iLE mMdih bt MbRGangRNt ent  of

the disc resides typically contains 0.4 to 1.0 seconds of presentation
mat eri al . Eaeddero VoBis 3Gomenen tasnigue aindérsperky 8®serskilleddn dhevgrtor der .

Each VOBU starts,w exactly.one nayvigation pack and could. enconpass al
of following ki AL sé&”Bé’é%’s‘{”’g?nS?ﬁbﬁ@g CATHRIGS SalRee OS2 AR ®Backs
(A_PCK) 1&indtigeBepintsmiRiopa@RS!)(WRhIRGKE viddeetitdl St 28 aoédtingfident rol data
including the start and end addresses 25 for all cells 34 and vi deo obj ect

units 36. TREraer! dideobiestisst (ABS) pAramreisptahasivwRbiveofaigrwopbiesatse for
IR T e e O R
plurality of VOBUs 38. 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 controf 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
call 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



commands as they are defined in the DVD specification. The junp command
ensure cornoowssitg of program pl ayback and direct the readragomoodat a at
various 30 locations on the disc. Various nodifications of the device
illustrated in Figure 1 and the disc nmediumillustrated in Figure 2 can be
used together to inplenent the advanced "\O 01/ 35413 PCT/ US00/ 29933 11
features t deRfHIesH@LEMhhergincanc@staneew ith theinventiematrorgementagdhwilt be | t
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recorders. oAdisl nnddul\ﬂhqodnsgmmsbra@am arsd megrasné.ed i nto presentation units
known 5 as VO?)XS q@%p} VOBU i s unct uated by its first pack being a
navi gati on pack”™ Y Qc‘?{?g"aé"r‘na R iF SREMANIRY P REesBBIREPEUNGS koybti at ed

vi deo, gudizQ,v@BUds UEaEh V@&?‘?Qb@ﬁéﬂgté&aﬁ@ltﬁ)@ﬁﬁ%ac{% WHEQ%EUSR Lak ns

presentation control information as wel ata sea orma I on.
dat a sear chNayfRackhtandrthegemainifhapacks pansissrafiasgodistedolidemmbe, m‘ndpisieyback

that is, des | WhICh SO f the total pi.ctures are presented
in order t r%s(?ﬁ%tée}\'/ atfaaf’sa[gE ]13}%@%%1?5? SHmé‘f"sths?ngB?“ §PNThe aspect of
dat a sear chnforhaticimibk avell S5Hta Seabdtinforntativ@l. Phhd BstadRerMehfdrthdiionds
reference pictures within the VOBU corresponding to the current Nav_Pack.

Anot her aspéetul ¢t perigrnrinp ‘tdck haedes ofplaybagdhalcisomedes i whishisa@BUs f ar
nto 118 TULBLG &fthBa3tal HicBf &R Hhliched rn%r%%{/@ae}mewsf aprent 15 VOBU

The V past rel | ve current resen Il on are
r ef er enced plreselhltas:iaisobfhet rlnatekhﬂ/ _ Baelaspaonof @aatsbach\ADfor(rhﬁﬁkwasd is that

i nfornmation % Thhe gCB%ﬁI n Ilzlie ;uture relative to the current VOBU
present at i on"&lPe the decqder e find e ?’8’?‘6“5"'&?“’?7’1év'mt'lfa}ffg%%s&@“#ml'-'°
(forward i RhOEUREHONAY %chwryothaewe%téﬂ%&néﬂse@h%t fel oMY (g%%er 2 Iet

Editing Recordable DVD has to have sone editing features In
the consurtied VARUEsttarinto dhé fituneor basmf presamtation, weldtivede the cuielaty party,

etc. Frlée” é@r The {DQUQ% e?’hér F{agtr %%ft%rentoqhg ?rggggpt%gﬁ%@g%?tgagﬂgr%;s i es.

commercral s rom cer prog e

I n ot her 2Yefersricadde Sieldsooistheekay rmykwnswntas he[BWPO(HdcRard inforARMisHd
video for use in dlfferent vi deo presentations. In this regard, three edit
functions, hagYQBUS A PeutyRmElatyE ta dke esssntaY @B Rspsertatiomate cor dance

wi th the i n¥eRldck8 in fields of the Nav_Pack known as FWDI {forward information).

20 Copy, Delete And Undelete For Recordable DVD Editing
Recordable DVD has to have some editing features in order to let the

consumer make their own home videos, such as wedding, birthday party, etc.
Even after recording a TV program, a consumer can wish to erase commercials
from certain programs, for example sports events and movies. in other

25 instances, consumers may wish 1o copy portions of recorded video for use in
different video presentations. In this regard, three edit functions, namely
DELETE, UNDELETE and COPY are provided in accordance with the inventive
arrangements for a DVD recorder. DELETE is used to delete a segment.
UNDELETE is used to undo a delete. COPY is used to copy a segment either

30 within a disc or from a disc to another disc. These functions provide the ability

to edit a bit stream on a recordable DVD disc.



arrangenments for a DVD recorder. DELETE is used to delete a segnent.
UNDELETE igyél@%qﬂ?o undo a delete. COPY is used to copy gof5@sn®ess ei ther 30
within a disc or froma disc to another disc. These functions provide the
ability to edit a bit streamon a recordable DVD disc. Wc) 01/35413
PCT1US00129933 12 An EDIT button can beiprovi ded on a renote control

devi ce. Wien t heAnEDNTdGUtED dar Be proeskaithn & rédbREfontk! Gatiche Whaptayed with
sone or all the editing functions, such as DELETE,

EDITasatitlegEg . g ) :

COPY, UNDELEYEONHUT is gressad spieeki/Quean by Sisplaged\with BPHp @ tigaand

enbodi ment , ghfJhLdRT; o il iTe chasommsohigl kghtgd and
the user isr fanquest e%e%)&%n gqn%gbﬁ%'r C@%ﬁi‘éﬁ’t he ’'begi %LnEﬁ-lr%g e%cfesat t he
end of the sbgwennh Hdate 4e)l.1 be del eted, as shown in Figure 4(b). Marking

can be acconplished by any suitable neth pch prayj des a el i abl e and
accur at e%i ntrzlripc:’;tf%ﬁmiﬁ% T%W%EE@PB'H“%e‘f&%L\ﬁgEg’&&%&W ﬁeﬁ'?ﬁe‘;dﬂ 10 ends.
Accor di ng t cbeaomsmfmz@ﬁze@rmﬁdtmger iSRG ENEd $8R_RNRE AGGATPE | PG vy

storing in a nmenory location associated with control CPU 122 a disc sector
nunber or arbegifeiingsend detite énd eigthelreghegt ttnyilldle delateBl bgshownwetigure t he

preci se nod f rking_ is not critical and apy,other suitable method can
be sel ect e%@dr%m'gg ﬂrr’%8sag?OTPI'W%%d%nycﬁlﬁp%ée ng'bnf‘g'h I%W‘E‘ﬁa%auser to
scan the 15 rgiiabgy & besuramy ikbigtibhef Bagiobaiiclgwheek #tsdidit begink Gmge 4(d)

is a representation of a bit stream showi ng a segnent AB which has been
mar ked B a &i8er Acsoptingte atrseferrageaboditeerle raskingican hgraceamplishastbeen (not

H el . . ro Lt dit i
show) can Bl #Yahh) IRIRRSCONIGLITA B0000 OB 198§ o atlly 01t 15
pl ayback. Omembmmuanrd sderessfideniiyitgjthapedibnagd it v OBLHB6. | Holeokywahe | unp

78, as shown in Figure 4(d), Standard DVD di sc pavi gatjon conmands can be
used in the XALE® f"%ﬁet‘ﬁé’g?%w B SPhaFYe ﬁadjaﬂ‘wtg%fc%%é&’ (elincileik Bfhese .
commands  ar gefetdd@f tMistdiirfode G riBY e he add O alfthl 8te 0RG1th ¥LBY thde | ump

commands as described herein, each tine point 25 Ais reached fromforward
or when 16he pa¢grem for earkipartbadeginningearfdoenhpaintsdi recti on, the nodified VTSI

Comt ol O A 3355 B MR e ST ST it B 1 oX e
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 Ais reached from forward or when the disc is being read in the forward
direction, the modified VTSI control information 28 causes the DVD plaver 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 B, if the segment defined by points A and B is part of a

cell 80, then the cell will be divided into two cells. The result will be two cells



continues reading frompoint B. Conversely, when point Bis reached from
backwar d, wo@/354den the disc is being read in a backwar ectiuseiéan, the
nodi fied 30 VTSI control information 28 causes the DVD player to junp from
Bto A Referring to Figure 5, if the segnent defined by points A and Bis

t of | 1. 90, .the cel | || b® divided into two cells. The
lroggulg vmal |9C£eé‘% owdig @‘ev%sbE?'é@&vigx'dpe’rﬁbﬁb\éélzwslyonlmgaz th9$egmemin| ch the
first cell 9 te.@cgzcaadeaﬁgfseahne'aw%@e@mﬂgo% g fo%r?ee%gqerﬁ%py h\e%%ggond

cell 95 starts at the ending polnt segnen
f or mi ng t he/@BVetfenmisgghedeledéd aegmeant 9€ nes aol aﬁsdﬁst destesyed. nh‘nﬁs%@, t hey

remai n |nt e bit str mbut are e gla ed back as a result of the
5 modi fied WT5 28" "? ® BT gt ﬁ%ﬁ/\%ﬁ[ﬁ%{)g TP%W@Q"‘?'&E@& @ik oplthgi ng i n
a forward rbdieedivars| ZBTdTﬁéW[Qélaty@r ﬂéwVYﬂ sm&ws}?&obéﬁﬁﬁér sragmene the

segnent def| ned by points A and part a cell a speci al
case shown fPrvaridgirestionyaed érom 94 @rﬁ%m@nlmgyueg hal:kvpandst of acell. In

t hat case, the el | cha oint. Bat 98 in
e 587 10 ATt R SRERBnO el RF boirks A8 S 08 A S tnese i 0o
changed f ora spmml&bee\syowiih& Fegrste WheielARs 6P BRRBAHg Stare pot bt &eiPVIR Pl ayer
to the &Lnnl ng of cell 90 will now cause playback to begin at point 98

rat her than"@heRse 89 stagt addreps 9f “P"f cell ischangectrippiot B ato98 in ¥YaSI 28t hen t he

end addoesarff difdGer&tBhy 19%hd Any, data referring
to the end a dressel S %éoqléS%: an e QSBPxﬁgf%érh Ig-c%%sﬁé} ﬁcg fOli’he exi sting

junp commmndﬁtmp nthe erdsOVDjunup aymmatrtd direetingdhe DU blay@Ptowthd now cause
pl ayback t éabt A instead. )I?gf rring.now to Figure 7, a
plurality O '?gso q g Q Hl Ry cpyseplg Rebegin @’hﬁ%‘“é@lso'%heé than|
boundary a$osrhcsrm Siratly., EB VS Sle 88d psinFedialdeftdriR thTeiB%fd 5%‘? §‘s|” ﬁ{édr ess

103 of the cell that contains point Ais changed to A y, the
start addr &84 Qs rengad te & in ‘é’n‘st&&t /wn«ﬂ@tansfep-mmto B\el gwd:hamgeshst alsoB in

e TRE Bl L9 RSB, TDH D i D B0 B

when the disc Ts played back 1neit I on.
The cel | i mlayemdo itbe ehdrof cell 199 will o daluee dmyeaadtcsamm& pORUA Ghdigadl t er ed
in the control g{ga .area in rder to %<ee track of areas which are

subsequently 2 TR AL 'IQUFEEZe?\P q{ﬁ"téfa&fée"?ﬁ*é H8FhPYIN- détsgamenti ncl ude
vi deo manage ekith@s meidserh EMMRBUNdEAPhEisRERN! thef SRV TENSIN it Pr Vi deo

tithe set 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 changed 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.



information in video title set 28. One possible way to alter the cell

i nformati oggle$assdpy Setting the Access Restriction Flag |1 between
A and B, ang t[ﬁese cells will not be accessible duri ngq{ﬁTgl%EJhg The space

of the del eted segnment 30 can then be put on an avail able space list if it
is confirnmed to be deleted forever. Somm segnents may be tenporarily

del eted and woul A DENETEfRIbR: BOtcaRBel ielUA dcordBnéd ®itAAkL idRIngvepace |ist.
WD01/ 35413 PCTI USOQ 29933 14 A DELETE Tabl e 80 can be used in accordance

with the i n¥é&tgementyte peefererihe UNPRHETESRstione BRDIUIFDEof i ntstféroed

According t r I i | et e e nt _information can
be stored i%nggﬁn%%’l {r{%gdd%%%gn%géinggﬁatﬁo%‘ ?%gﬁl—)?%%%mﬁ?gf\’f "'rfe DELETE
Tabl e can i DELET Tablsegmnemwbin Bigotel 4(ckalho MELETE T3Ble candatiolied ssaagmmt

start ag%ress 84 and a del et ed searrent end address 86. An UNDELETE
operati oh cHAMBECAIAN AR B2 S drleteh seameabsiarigiidress: §k 2aépedaisted egrent  has

not al readyséb@ﬁéht%rwdré%‘?@%har{ QNDELEEIIE g%ﬁgﬁ ctaﬂmeepeii%nin%dqjsﬁ%{)&xgd in

response to a user comman en, one seghent’ 1S chosen by a user,
and if desi tabie 8Qiibtheddeigted YNDEICET Babudt elneady Hnaarrbsttact iFiret @bet 0

un- erase or = e he segnent.. Upon activating the UNDELETE button 73,
the junmp co%ﬁél‘% §hds fi%pgar\’(?gr"éﬁ%{;’@&s? i“bﬁl‘{sﬁb‘:%i”f"angt r deRs OB geleigd
Access Rest gdrhdrtns Ehagsn BY @ uder S#ld-if WEsikeddiRi&d ARANRDE iasSp e 73
overwitten, the entry of this deleted segnent is erased fromthe DELETE

Tabl e 880 ascahbe aptivated dp an-gesmenun-daletsthe SYnemgdipdpesaiivdthetied. | f only

Can stay i nONRECREE BrEoh Y Bl Pt ATRN] KB e R R i 1 T 0T

suf fi ci ent | yrréaangend anty Madcekd Riestria€ion Fldgéiang unldgteting a smal | nunber of
VOBUs, for exag‘%e C{??ess than ten, need not necessarily require creating
new cel | s and PrAFEiEY e eRbhtRPeR, avervitgnstheogeay Rbihis Aeletasst ead, t he

DVD pl ayer %&h@gg%h%ﬁ%smw ThBf mgg thgtﬁ]aae{&;s%r@h@t%@ﬁ g packs

during pl ayback. For exanp t he PES packet [engths e cells can
be set ¥er olontievks endelsiedpl Iff oalyoa dam@f dhe ségrppning dvbagkttepabksemamimpuse a

ggﬁﬁggrg 1(233@@?0%%)3%35 slezgmtegg cgréa rs]%/ay\{r%#g D%E_ETE Kflaglgeéjd ifvt\ge 95%2433051‘4%3
remaining part is sufficiently large so that it is non-trivial.
Deleting a small number of VOBUSs, 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 example, the PES packst 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.



CLAIMS 1. A nmethod for editing a recorded series of bits on a rewitable
disc nedypoiagesi Sing: selectively identifying a begi npengsgpans and an
end point of a segnment of 5 said recorded series of bits to be del eted,
and nodifying a first junp command in a control data portion of said disc,
said first command for causing playbadk fromsaid disc to continue at said
end point when reading in a forwardCHAIMEti on. 10 2. The nethod according

to claim1 furgher Lsi.n ifying a, second,ju co nd in a control
data portion o?' sai %@ég f%’ﬁ?‘ﬁ“ﬁ%é&ﬁag’d88r%$ﬁﬁ%°€8bs g’ﬁ&‘f%"ﬁggyﬁﬁ%k from
sai d di scniedi£etmbrisiagat sai d begi nning point when reading in a reverse

direction. 15 3. The nethod according to claim2 wherein said recorded
series of bitgelgstively sigptityingedegiining apigt POH PRANIRAIPY PEP $gomMeet 8f ep of

di Vi di 89 _aekboldiliGerk s 5RLKS b flerddl dhbegi nni ng poi nt and said end

poi nt are each contained wthin sai , a first one of said cells
having an end eadifgsy afirss gurdpwegimandih podbntrol datd préec ohdaidndisfsaihi d

cells haviing a starting address at said en oint. 20 4. The net hod

Cocor i g 18 SATANG 1PCrLdre BBHBTTTHG ARG SoTnUa AL EPRGES BRIt addr ess
of said cglien! RadingdHY RPwaff dédtfbrend poi nt when said beginning point is
said start address. 25 5. The nethod according to claim3 further

conprising changing an existing end address of said cell to an address of

mpri sing changing an exi s ddress of said address of
o ThidBnet noa - Abcor e pérorfaS Bl | Byl PR BRIy Mla 30 ona

addr ess OfsegorijUmE 68inaidmidrig aSeareird) @@ita ponpnpsfi s3id Hizcpvaidddeess of said
begi nni ng poi nt when sajd segbment extends between a plurality of cells.
111111111 femmand fariqausing|playpask;fromysaid dipg o gaptinygpl spid peginping rpint

111111111 30kl dehbiblih iy MReQthfeadA3 PCTI USOD 29933 16 7. The met hod

according to claim™e further conprising changing a

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

20

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

beginning point is said start address.

25 5. The method according to claim 3 further comprising changing an
existing end address of said cell to an address of said beginning point when said

end point is said end address of said cell.

6. The method according to claim 2 further comprising changing an
30 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.
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start address of a cell containing said end point to an address of said end
point. 8. $g )éhod according to claim1l wherein said recorded series of
5 bits are H%g into cells and further conprising aut BRHPFRATHY,

nodi fying status information concerning said cells contained within a
control data area of said disc. 9. The.gethod according to claim8 further

conprising settimng amhe %tﬁ&@ﬁé&r&ﬁéttﬁ'c@éiﬂn%'f%%g AfnfRHY GRhbingot ai ned
within said segnent to prevent access to sai cel TS HGr ng prFayback of

sai d seri eS'®t agptess of @ cefigonieiningdsaicbend poinyta en abidiess 2 baidtemer padionpr i si ng
maintaining a delete table to identify said segnent which has been del eted
as available space 15 on said disc. 11. An apparatus for editing a

recorded seriesg8of DbThénEihéd bEsMriihgRblaishi B wHERGH 3aBI08PEIdSH ?Qiieﬁg@ns for

selectively identifying a beginning point and an end point of a 20 segnent
of sai dr ecBiSER SRINEsSIng cellstand; yriher gemstisiny antmnatinaiy Matifyinlsteyusng a
first junp;cRmmangd,i t t { On, of _sai i,sc, sajd.first
command forﬁ@aumﬁ%cg?%{ﬁg‘%kga?&r 8%%3%“@8 é%dsgn’thg‘ %SﬁPgﬂlucgatatakesaaS%dsa"énd poi nt
when readi njsd.n a forward direction. 25 12. The apparatus according to
claim11l further conprising neans for nodifying a second junp command in a
control data portion of said disc, said second conmand for causing

pl ayback from sgid disemnsPBéddiiRgab chAhdb flnﬁ@r%g!wﬁgsit?@i é“eﬁtie(é;?qzreadi ng

in areverse direction. 30 13. The apparatus accor cl ai wher ei n
sai d r d8or Beaesseiesiction flagi afseatheselj reonprntd witbincsdid segment wor freesntconpr i si ng

means for dj.yidi a,cell .into, tw, cells. when i.d begi nning point and
said end p%lsﬁ%ga%gsae’%gﬁusc%lﬁrf% ?\'3Hb%ktﬁisr?‘drﬁ?r?s§ig’éﬁs' Has Been Repl aced
11111111112112121121121121121121° 112112121212121121121121111 WO 01/ 35413

PCT/ US00/ 29933 17 said cell a first one of said cells having an end
address at sai dBegi Hf H‘Gtw acording ta clidschtirthee cofnpsiaing roaihtainingai ng a
starting adgd($s$att 15Ut teloliale Ih ar at us accor di to claim13
further comprising negdnegn?\ggmggegh\aeﬂélﬁ%%aﬁasg%%snt‘?etﬁég}egtaﬁrﬁvag@ggégﬁceof sai d
cel | td5anocad@ikdscof said end point

11.  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 a
20 segment of said recorded series of bits to be deleted: and
means for modifying a first jump command in a control data portion of said
disc, said first command for causing playback from said disc te continue at said

end point when reading in a forward direction.

25 12.  The apparatus according to claim 11 further comprising means for
modifying a second jump command in a control data portion of said disc, said
second command for causing playback from said disc to continue at said

beginning point when reading in a reverse direction.

30 13. The apparatus according to claim 12 wherein said recorded series of
bits are grouped into cslls and further comprising means for dividing a cell into

two cells when said beginning point and said end point are each contained within
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when said beginning point is said start address. 15. The appar atus

accordi ng w@edsssm 13 further conprising nmeans for chapgirgoeddegxi sting
end address of said cell to an address of said beginning 10 point when
said end point is said end address of said cell. 16. The apparatus
according to claim12 further conprisirg neans for changing an end address
of a cel | saisheell @i firgt gaE@fl;e'gii ealis igvpgi ant end addreasidt esid beginnémg doinegi nni ng

wh d || 15 17. Th
Bopar at us SECLPHE T of S EERs PEVIR e Rulg 1 vty waai€ See Pointhnangi ng -

start address of a cell containing said end point to an address of said
end point. 20 18. The apparatus according to claim 1l wherein said recorded
series of bitd%reThe apaatynhaesadinpgo mfmffWé*nermmrisénmg\enaarﬁgr f or
aut omafg c C Sal in a
contro}5 ac,lhla}‘.gmg“ﬂ o%)ygtg?%gagf é@rb%glga&f%n tg%ﬂaﬁ?%%gogc%oofagg f" $ claim 18
further combpen saidgeybarvsg point isssdid istayt add@ssess restriction flag of each
cell contained within said segnent to prevent access to said cells during
pl ayback of said series of bits. 20. The apparatus according to claim 12
further conpri gisng mﬁeragpémus %mhatta'du.mmfa%@rt&nﬁ@r@.@g hf2ahdggt i fy
sai d segnent which has been deleted as avail able space on salg di sc.

| 1 | Iahanginglan existing end eddiess of s@idLcelll to anTMd;eQ]e‘ésalHdu@gBemg Repl aced

Ny
|
SRR I I ! I I I Iwuarll IsaljdI énd pll)lln‘t is said end address of said cell.

16. The apparatus according to claim 12 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
17. The apparatus according to claim 16 further comprising means for
changing a start address of a cell containing said end point to an address of said
end point.

20 18. The apparatus according to claim 11 wherein said recorded series of
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.

25 19. The apparatus according to claim 18 further comprising means for

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.

20. The apparatus according to claim 12 further comprising means for
30 maintaining a delete table to identify said segment which has been deleted as

available space on said disc.
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