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COPY FEATURE FOR RECORDABLE DVD EDI TI D OF THE | NVENTO 3NMAR 2004
Technical Field 5 The inventive arran te generally to methods
and apparatus providi ng advanced oper ati ngobeat ures for audi o only, video
only and NM¥W/341deo and audi o prograns recorded on di sc PREYSH/30§16r exanpl e
recordabl e digital video discs, hard drives and nagneto optical discs.
Description of the Related Art 10 Various devices have been devel oped to
enabl e consunmers to reOPYFENTURE ROR/RECORDABLETOD EMITING | ater
presentation. Such devices include tape recorders, video cassette
recorders, recordabl e conpact discs, and nost recently, recordable digital

vi deo discs (DVD?. Hard dry i scs have al so been
used. 15 A DVD that can beBXER B TREIRVERION thereafter is

essent i al MgchnibMFieldad only menory, is ref erred to by the acronym DVD- R
The ac onym DVER is also used gene % refer 8‘ ite-once, or
record once, tCBRIYSEEYE agAngPRENtsfe Pé’%?@"&\f%@% PQS FB apRAYALS o pe
recorded QrovigihgRNaAtEl BSerraﬂﬁg'?QéidrestM%uH% oY EVigb bhF arff b&BWilibd en.
These are referred to by the 20 acronyns DVD- RAM DVD- and DVD+tRW As of
this timeand awdid prqmmame@qrgle@pam ehedias forcexrnaple secatdable digital videes

DVD- RAM D + generally to refer to the
respectiv 'srcgmrtdq%rl' \é%nc%ﬁ\%o%ﬁ%e@t%%hgég ‘ence herein to rewitable DVD

t echnol ogDesddptieic of tiislRekatétbArt | S general ly intended to enconpass all of
t he standards which are now 25 bei ng used, as well as those which my be

devel dfed in t Naripus dewicenbaus heer daydieredto erahie sPRSYMeS tPs’B%‘?fén‘f'ﬁ%ﬂ’l y
adopt ed, - IghgfiaudibfdHirims 6Pl it SGSHTES. WHER deQickBMCAERNfapeal | ous
advanced features wll” be conpatible with all devices adheri ng to the

st andar d, re¢erdetss vrﬂelmetrassetigrrmqrge@cm;m@ahiayompooedms tandi mosvpat i bl e due

bropr ot a3 DK EesebBeidifit ARG BROR BRI BBl bRl | e

very desi rdiddschdvecaisé beomssadr ' s poi nt of view. The result |s nerely that a
recordi_ng made in _accordance with an inconpati bl‘gF nced 0,3 MAR 200

WO 011185414 pcfy PYSthatenderepergedan enly pbeepan gafteyiis EssATtialy Alei e
of a diffgfgHt eWBH&a&%H{o‘?W|s?¥ﬁﬁedftoodvmrﬁdr&ﬁlﬁ'h D\ASH, g Sc@ingnd ul | y
conpati bl e an ort I n many cases) the program presentations are
recorded |B|VD+fEla/almse¢|9dhma"Y tcstea‘neto d\vamweece,fqrrremrdmatr on at a

| ater, nore conveni I the
program AFC %?ﬂggy't .%nrrégFa' ?Ermaw gemaYés'%B{eeFO? d\/\?{g\ﬁ/tet 3% {))Jrggfwh}’ene

Wi t hout bemaigrda:eeerdéeld;tharid wdrh;rmh @ Mgwirittesi e'Bheslerara refecred dbrhy, tHeut t he
viewer's and/or listener's attention &ij RWrrupt for exa | e by a

t el eptShe gAPPYHF DYPHRAMpBYDsEW, prd P 1 08 < BiRTma Y W qubt ener is

wat chi ng ernaeéﬁybarraanphaybaén aliSPted X AR forofifls BABD-RAMSOIPDIRW aRe I n a
VCR, or 10 can retrieve and load such a cassette tape quickly, the program

can be recbYBecdRWHanecalso used gendralyeto eafelr tor the respertivegewiidablei ew andl or
listen to th rami.,n its ntl e nce, until
after the '?858& %5 %esfeﬁe‘gﬁ {g\d" geebtv |D?rtee% Rg@éﬁ‘p{’éevt?‘fezsn of the

recordi ng mathdus is iRherally uhmnged depemdhpgssoam dhthel stagddrdefvtitte apy ngwam 15

Al t hough rewrrtable DVD t echnol o ner al | v.ai operation is
20’5 being used, as well as those ich ma%%e develg/pe int el?uture P

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.

30 Nevertheless, a particular proprietary advanced feature incompatible with other
devices can still be very desirable from a consumer's point of view. The resuit is

merely that a recording made in accordance with an incompatible advanced
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i mted to such basic functions as pl ay, record, fast forward reverse and
stop. Pause is available, but only as a counterpart to pause op@BaﬂAPoﬁﬂﬂi"n a
VCR, for exanple interrupting the play back of a prerecorded program or
interrupti t he recordl ng of a viewed programto elimnate comercials
fromthe rg@d’? 20 Unli ke conputer hard drives, reco?dB0&3BYD devi ces
have a very S|gn|f|cant addi tional function, which is playing back
prerecorded DVD s. Thus, there is an ec@nom c incentive to devel op

rew it abl de@ivie camvintdicopipyed hatkidhrthe rdm/icad:a‘ adiff edenti mas)fattumér, @@Bnbie used

tead of hard dri gl t id h devi
oy oSO o Bhs Sre Xl etmbtdle S0 merdiRor ont o ny Che. ceal of o
decr easi ng cosi nfng da@eéeﬁﬁlﬁ}ﬁgﬁa@ﬁ%se%dm%érﬂé‘&orawfrpﬁ# vielare a 1 X

read and 1 X write capability uch devi ces can typical ave maxi num dat a
rates for wwrlmtwr@rat;ﬁeaye.n@rwaes@rtwuuppt @kdtﬂlatm'y mllvnelgabtrrrm! s&bisnd.
Thus Kk r.at ng copy functiops. for the
U posds. of "REa S dRE hfiiny The PRSP Paf BieFu B Pl i Boing;

readi ng andeweqbeaodl—:drIlnyteredabdlvhgomabeing)meca)rﬂhd) athw&hSdLanlyahféreét ina

attributable in | art to th ure, of the nechani cal assenbl 0
3 MAR 200439\2)"’51%%&2?&1? ?’:MQD@& tgner's gtieation %'&Fefmme@ewc%@"é*m t he
limtationg é‘%&@ﬁl‘\éﬁeﬁ@hlb"bﬂ% LRSkH e P ORitER pﬁ%a'\).éww éﬁd/&ﬂhﬁﬁﬁé’n 0 an

optical - disc. For exanple, the high speed read access capabi
convent i oMatcbmmtéﬂVlh@nwrdgtmstpsxmnplaﬂand has deassettd thpein dl\é(cl'&mn nuous

o, By ek SEREN ik Eralbted e BPEHRT BRLEora FRehf trediiad, 1 he

dat a str eaionseviehytheoddWir hid/at fiskenBr Edrtholividiv BRELor NiStaHPRY thel PRGN in
conti nuous. SO as toaé_@vm d discontinuities in_the playback of video or other

medi a. Thu& eRBb aH) & MRPEF BmetaAveRse. dith aftsr E)'Pﬁ/é‘?%”é‘l"f"? hggs Beenywr i t t en

to the proélﬂﬁplla%latﬂ%‘tn% ioh@orﬂbl%ﬁonlgfi‘ﬂdr&%%ﬁ% cah'BY %Jr?hyldﬂﬁon poi nters
or junp commands to physi cal f\; separate areas of the disk. It Wil be

appr eci at e@pnendtngmn thedlengtfbo ttyssmroarany copy video data from one disk

| ocat i to an VD de |ce t have.random
access@nenory or s %‘#ng‘(ﬂwo&oﬁa Q?"B'éa V raé(ﬁﬁﬁ%%era?'ﬂ"fsact in
order 15 tmnmmumbas.blfendt&ﬁis & plag) RBbid/ fastiforwaltPldVerde drfd B@pe as nuch
RAM avai | abl e as possi bl e. However, inclusion of additional RAMin a DVD

devi ce addBausgjemyailaiie. Guten)y Ase amntrrpaRtamarse grewionieesVCRnfaract | a
key to thee)?a‘t'ﬁﬂﬁ%ﬁeﬂ'tl fhg M3 Ucﬁtaspv’éec.tob@ed”‘ﬂo'g'réﬁﬂ cfgce i L@Elﬂ%&“éer s to

R
i ncl ude new and useft u featur ey v?%ﬂ | e contl nui ng
Accor di ngl vcowlembﬁalmwwptmamrwbﬂemmm ¢ammerpials dobrmtthe recardiogs t he DVD

copy fgatu ddi ti n or. _expense,. 0

addi tl(f;ﬂsllal orgrll'alzr?o?él}ﬁ {Eeg %\B%’géﬂﬁﬁv%?ei’%f 3Y‘I’§? V&é@é'ﬁvﬁfﬁé"é encoders
and decodeadxhamhlrfaﬂg/tncamvﬂﬁiyl‘ms plagingsapkijrereedrddaadvers TRUS®Erd i APEG 2.
The DVD standard, .for exanp calls for t he video content of the disc to

be di vi dedSSRNOPHE] "Pﬁ%"“\‘/Pd@(S’eHSPBC’PWl'jWFl? g Q\oteehnolqgvwinciydiag anetiogs)
typically gontigiiBss,thdt béh be Q,saewtgéd B a%ﬁﬁpﬁl@\%ﬁér% rVRL §E {24 ch e/OBU

starts off with a navigation pack The "navi ga 1%n pack
cont ai ns atd provige siohi ¢Q§Mlthflmprmladandeagem.fs febturbs ivethoarty useful for

2 r ecornapr e TetBREANE Sehat HbHERe TR oSy SilhelPats s ode, Thus, such
nmodes can i ncl uDgDr evsehites tf/ﬁﬁ:'bllyf BaVEE d.X PRidSehd PR evidteccapabiity. Such
devices can typically have maximum data rates for recording or playing back of
approximately 11 megabits/second. Thus, a key consideration for implementing
certain copy functions for the purposes of the present invention is the relatively
30 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



‘0 3 MAR.2004 WD 0113S414 PCT/ US00130016 4 The navi gation pack incl udes
presentation control information (PCl) and data search informati®3 MABSI2§04
One exanple is the inclusion of the start addresses for many of the nearby
VOBUs. Thi %v&f’l'f‘ssjl cilitate junping to the next VOBU forward or backward, or
for a faster trrck mode, to the second VOBU 5 forward or PEACRMAOYUS or to
the third, etc. Another exanple is the inclusion of the end address for the
first three reference pictures in the VGBU. This is the only clue given as
to the strgenygraiopal PPJ& Jerces aad bhe limitetions astociated (WB@adimycandles a

plurality s l.ec idea object includes a plurality of
cells. Eac%L%ééél'ﬂﬁ'iovﬁ@ﬁ}ge&sﬁ%t%?ﬁ:Bzg’l\{‘lc?@&?ﬁ' VOBUs. 10 Each of the VOBUs

contai ning the Fordemmple; et high speed tésaddses eababilis st dérienfedalt © 1. 0
seconds of gr esentation material. A typical VOBU in a comercial novie

cont ai ns 0C8MPLtYRArgrdriyes sermilidass torke dpachfront dispertimiauisrigeationsmn theoup of
pi ctures ( FdInetiEas ' f i ecoy dj order. Each
DoBU st or ¢ St Mot an B el Kt e B S oy

fol | owi ng ¥8ththedeslativehaslosver iraadingispeediof/a MMD pthekdatdy sBEKIn asphydicilly pack

(AMPCK) an -plL.cture pac SP PCK).  Data.search information (DSI)

hel ps t he g"e‘%é%%?"ﬁégtdiv%dm &% é? éﬂer@xﬁp%ttelyr‘é@ "i°HFﬁ°tar?et°\M}5 cor r espondi ng
to the curdieontivitiBeek thdplaybhsiooheides of Bendtanedisl THasl bviyQBps far into
the future or past of presentation data, relative to 20 the current VOBU.

The VOBUs ifAtHeresyies datatq physieallyrhe eowritien tothe prerssdecatianoen theedisc

ref ererged 4 ' ; -JORSHS a backwar d

i nfor mr;t9 [ or?g.d.a cf%hgbe%ﬁ@y ?ﬂgt%ﬁfdljt urres}<€|Q|YY§m (?/%*F%nﬁ %\g’ &P’ ?'85%\6%"9
present at i ereasraf thefdislkenced in fields of the Nav-Pack known as FWDI
(forward infornpti . _One exanmple.is the inclusion of the start addresses
for many of thgﬁﬁgﬁ%ea?we?/&ii%aﬁb“ nge;tg ygiegly eepY4idgo dage fromm onenu
backwar d didiskabt#tisn td BhéthenBs desérhtdddtRdvie VAV deQick Hiustendve (aRkbH0r war d
or backward, or for a faster trick node, to the second VOBU forward or

backwar d, GFCess MABOMRAM) Spestoring idandatadodiectransfpised: dn dactpiresrsier at i on

controlygi NnfQr, ' j [ re t f e, conpanent s of
Che. DuBSi 10 eFBaplier?afls SECEREAD, 1ot PRy 1 hadkihe e YRy SRS R or
PCTI US00! 3posgible. nidowester, sngusion o ddéiivionaldfxMnig eaDVECdéviesl adas bxserze bits
froma first,.locatio | ocation on-a rewitable disc nedia. The

met hod i nclMJUE2 MaYe" ntt é%gg%%%%gggetcp%‘l"?eﬁar'f?ifﬂﬁt'a? gihHegHssssshef and an

end poi nt @lck RAYERSducts is the ability of manufacturers to include new and useful

features while continuing to reduce cost. - Accordingly, a solution to the problem

20 s required which allows the DVD copy feature to be implemented without the
addition or expense of_additional memory.

Rewritable DVD technology typically uses MPEG-2 encoders and decoders

and many acronyms are encountered that are related to MPEG-2. The DVD
standard, for example,.calls for the video content of the disc to be divided up

25 into video object units (VOBUs) in which each VOBU typically contains 0.4 to
1.0 seconds of presentation material. Each VOBU starts off with a navigation
pack (NV_PCK or NAV_PACK). The navigation pack contains a lot of navigation
information, some of which is very useful for trick modes. As used herein, trick
modes refer to any operational mode for a recordable disc media other than the

30 standard play mode. Thus, such modes can include reverse, fast forward, pause

mode and so on,



‘5 of the recorded series of bits, and a location to which said segnent is
to be copied prior to said reading step. Subsequently, video datd 3 MAR 2004
conprising at |east a portion of the segnent of the recorded series of bits
to be copi ¢, din ‘{lgad fromthe disk and stored in a track_buffer of

device. At Ieasf part of the video data fromthe track b&FTEPI03L016
subsequently transferred directly fromthe track 10 buffer to the record
buffer by a control processor of the DV3 device. Finally, the portion of
the video data Hieoradgatien hack inglided wpirésentatiornecontrarintopmiation SBCH rathd

| ocati on. 1 0O; t ~0f the jnventi.on the t hod can incl ude
the step o@%&?*éﬁlﬁé&éﬁ%%‘?@% 'eog‘fa eécaﬁwg\lﬁ Eamedﬂaﬂﬁ'(?[?,c’f\r}ﬁﬁéﬁarﬁack, audi o
pack and laddresysschouneanyackthéaiearisy VIOBUs.STRR danf fatiiedte Gimpig foheGrixt ed
segnent is rrect as to the second location. Simlarly, the nethod can

i ncl ude rmMﬁ%H %QWQ’WSP?C'&‘HE"% o6 fenesfagar trick mpde, tecthesiespng MORU second

| ocati ofn. \ ; t, : i e the step
of compar i Ry vard b Batuli, oF AP REINREAE, aditRe Blaiie i thd PEMBRR AT
stream at U@ entcaddress forl thedirsbthreGueflarancemiparessionthal VOBY. tTHis @oter ol CPU

or processor, . to determne if the videqg,f t of the source is the sanme as
the destin [tﬂiy(? e 9Wearfsapttbfﬁiiq%eeﬁﬁgamy: a DVD device is provided for
copying a recorgiem vieés 6bjeet sbi (VOBSiRcRdbS adlulafififbi Glded @bfeciEC 8aeH

| ocation on a rewitable disc nmedia. The device includes suitable DVD read

and wite ¥idee@biscy includess pisality Af qefleqgEashvicalt inabudesna bwality iof Y @Bds copy
functi a Fel [ i J LN circui.try and
softvvaﬂ fo%raggzjﬁﬁlhtpﬁﬁlﬁg@%%@t&ﬁﬁgt@%l\ﬂé@? id\?@%ﬁ?&?r Eba% %creé'l%ﬁc |"K§°‘Bg?'ﬂ? and an
end poi nt 64 to $dysestndsfoftpresartation athterdali o tydicdli VGBUANEA corhmeadialon to

whi ch the segnment is to_be copied. The device [ncludes circuitry and
pr ogr anmi nﬁ‘o.%feo‘fmft@Qai@a WBHBFE@'%%‘PQH'H@BWI?E'a°°3tP588ﬁf)'F'9§Pr$§;‘°a€!r°PBast a

portion of of pietregNBOP) OEabA &/ OEY & HREqe&HdeSSt RckBiih FecilgRliest £4dMNY SuCh
data in a track .buffer of the DVD device. A control processor and suitable

i nterface ¥OBRL$siersy wighexgotlyene nevigetionipagk #ndiengompeasas af of fadlowingo 0
3 MAR 2904, I from.& ffer to be
subsearont [yt PhRSP ey nelain PSS PRBICty, BER, ekt Bagk PE Rkl arila ¢
buf f er. Theuldpictare gackt(B€r PCKE| udes suitable circuitry and progranmm ng for
causing the portion of the video stored in the track buffer to be
written to the é@@oﬁfar?fb@i?ﬁn@q{!orﬁ)%@ts?la? Aie fjﬁc‘b‘#?é taéw@d@fﬁﬁh%e'cﬁw\%m i on,
the devi cewihih tHEVOBR EdrPespiohBitgt foVthdndinent NMRT BadioDITRM Héipg tReie or nore
of a navigation pack, video pack, audio pack and subpicture pack data so

that such fAegestede ifind YOBUster ingpiterifuuimenpastoiqueserdation data, réletivecond
LoraB  BTINORDS HRIOBER SR HedPADEcE Y
second | ocptasentatidocaue defegericedyie fiekdsod e MapSatk khbendaviheeBWa i ncl ude
the circui 1ik)r.'z%:k\;flvggd information). The VOBUs in the future relative to the current VOBU
presentation are referenced in fields of the Nav_Pack known as FWDI (forward
information). One examp'le is the inclusion of the start addresses for many of the
25 nearby VOBUs, up to +240 VOBU forward and -240 VOBU backward
directions. This can facilitate jumping to the next VOBU forward or backward, or
for a faster trick mode, to the second VOBU forward or backward, or to the
third, etc. The video, audio, subpicture, presentation contro! information and

data search information are the five components of the DVD bit stream.



processing capability for conparing a video format of the segnment to a
video format of the bit streamat the second location. Such a corfpaMA8o204
allows the control CPU or processor to determne if the video format of the

source i swd@nsihssane as the destination. Finally, if tBergemeik
conprising the video segnent is still useful, it can be tenporarily stored

I n an avail able nmenory space until it is overwitten. Thus, this segnent
can remain in nmenory to be copied to arfther | ocation, should the user so
desire. 20 Brief Description ciummanppbihebwentiopre 1, is a bl ock di agram

of a rewr it abl g3V 6Rqbd By EREs PESDYEE Gonlis & BRE 1 M7 & advanced

operating features In a ance W't Ve arrangenents. 25 Figure
2 is a di apadomusef sicondriocdtiansom atrewgitdbie disei mediat riekmetha ineludies abl e

DVD. Figure 3 is di agr useful for, explai.ning,the aorgani zati on of video
disc. FigUlbSteREs SHECNGN BEHINGP LGBHA Pt 254 Bh &nd RRINGOL8 559MeRt ur o i n
accor dgncef thd Fedor@ed Berdat Vst landIREEHSSS to HhidH SatlSednieht & £d BW chart
useful for explaining the process for the copy feature in accordance with

t he i nvencprieddrrioanasaishteading ep. Rplreengentlyyyideq datricormaisinben 36086 7

Det ai | ed ??Jrri {?f {Ifégsrﬁrﬁrﬁﬁf?cﬁgfrgégragd Egﬁgéjépﬁi@é %o Bg%gﬁ’%%%%%)&/ Etoﬁ\/i ce A

device 10 0 np the various advanced o ing te es in
accor dancehewlisk dridestoraceinta traclabutfegefam\iD davight Awcleasipart iof itke gideo

rewitable 5 di sc nedi 102 in accordance wi.ith the inventive arrangenents
i s shown 9AITBEKA H@?L{gh‘ﬂg%’rﬁq S?—‘i“{ﬁﬁ‘%é‘ tfansisrged dipethalPm HesEadtods um 102

i s emfgdi %@ff@?t@flﬁ@\éﬁedo?]%?ggep}{ a EbritRR prodessdy 81 i BVBOHHVIRN [RindIly! tHENY

|

i nstances, as w e rewitable disc medium can al so be, for
exanpl e, @ortigriotithe/didee datarsipned in thettrack bufiferds Vv td\thesesgride of a MOD
s a mni -Igl'_jtagl% In many 10 instances, the inventive arrangenents are

appl i cabl e vrdeo or audio or both video and audi o. The device 100 is
capabl e of wri IcBardimy €o ané aspentidfahs irorention, tHeSMethod can include the step

of modifying one or more of a navigation pack, video pack, audio pack and
15  subpicture pack data so that such information for the copied segment is correct
as to the second location. Similarly, the method can include modifying a VTSI
and the VMGI on the disc containing the second location.
According to yet another aspect, the method can include the step of
comparing a video format of the segment to a video format of the bilt stream at
20 the second location. Such a comparison allows the control CPU or processor to
determine if the video format of the source is the same as the destination.

- In an alternative embodiment, a DVD device is provided for copying a
recorded series of bits from a first location to a second location on a rewritable
disc media. The device includes suitable DVD read and write circuitry, and

. 25  special programming for impiementing the copy function as described herein.
The device includes interface circuitry and software for permitting a user to
selectively mark a beginning point and an end point of a segment of the recorded
series of bits, and a location to which the segment is to be copied. The device
includes circuitry and programming for reading from the disk video data

30 comprising at least a portion of the segment of the recorded series of bits, and
for storing such data in a track buffer of the DVD device. A control processor

-and suitable interface circuitry is provided for causing at least part of the video



‘medi um .in this exanple, a rewitable DVD 102. The device conprises_a
mechani cal assenbly 104, a control section 120, a video/audio inpuq3 MAR 2004
processing i 5 path 140 and a vi deo/ audi o out put processing path 170. The
al | ocat i Or\vﬁfou‘%g} of the blocks to different sections or_paths is

sel f - evi dent, reas the allocation of sone of the blo 008 for

pur poses of convenience and is not critical to understanding the operation
of the device. The nechani cal assenbly €04 conprises a notor 106 for

spi nni ng tdata fronmie track buifentgpbe lsubsemwotiptyansBredhditectly festapthedraca be
noved over L nny Yol | aser o he. pi ckup assenbl y. burns spots
onto a spibru ?a‘{é?ﬁg'b: p%cn%g? %yfgf's?hgrd%?’ﬁeu{r;'ﬁtpgf 5%5%%&%%36'%%@”%??1 d onto

t he track prograreniag dongagsitl pheporbnbeiClhewidgeodaadteredaH dhe tiicR BuMEr
material. For purposes of understanding the .invention, it is irrelevant
whet her t {8 b§i WHttea tp dhg sasefitklogatioRe or two sides, 25 or in the event of a

doubl egsi ded r is tct}el;h = Si I r.sSubsequent
r eadi ng from t%%eg'i(ys"gg,}t% gﬁgéggﬁgcéce gg%ﬁgﬁé%déﬁ%E% ﬂﬁ%ue&)edlfhsec or from
bot h si de<irclittey id &effwarelfdriveodifying oneeraoorerafld palifgticn petky videkD. The

servo 110 al so receives the Pl ayback Sjgnal of data fead fromthe spiral
track of tH& 'd"i“é‘ﬁo f@‘z‘ﬁé’gdéuﬁf’%‘%’re!Q?ﬁﬁjtd.aqq'ﬁg tg?’af}'l?&c'lﬁ%l‘!j’ﬁ'&ﬂ fPé_ﬂ'&f so an

i nput 1o RdpA HGhMNtGOLEREET Atd tHe sdondI0catithil. CHinfiRAY Dthec @R Aédlgaed part
of the control section or part of the video/audi o output groces& ng path.

0 3 MAR 200Riud clerityiandmprinsessayosedtwarprfer madifyisg & ¢TPoand tie ¥QIr i ses
a contypol oq]e{p,tercﬂ*% 9&%%%% E&%otnd(l%rt}zz and a navigation data

generation circul e control 22 supplies a first input signal
to the navi gat iAmcoriing tgyeramdthenaspect utHe dedfcencuh inblideathy @irtuitfy snppl i es a
second i nput si g&al t ,,th? navi gati on data %%ner?ti on circuit 126. 5 The
servo can PAPE%HS %Bcﬂ?gf'ﬁ\é VLCHRPRING a MASOIGHPRLPT thecseamentitee WAeP gat i on

dat a generfgirhatofCiHedit btrdaf stURB!se88ndIddatioh. ISMRHIa SdriPAYisdnCalld¥s the _
mul ti pl exer gwgé\éylm, -whi ch forms part of the video/audi o I nput processing
0

path 140. CPR LRr RIPCesRer MXetEming ifahe|vidaa formatiaf the seurcers it i on

codi nggCi rGii put of the error correction coding circuit 128
is a 9e500rs§gﬁaeslﬁ%p%%£§}ag§g1 supplied to 10 the pickup 108, which will be

"burned" onto fFhmllgpifrthé contenk comprisingdineovid@P sdgmértds Issitl aisefulhie caarde ol

CPU 122 al.so preferably.has access to the data contained in the track
buf £ or ~ 173SBRATSY. STaTeR i Ao avatable Meton shaRe NGl s OveRsitien dhus del et e,

nodi fy, anglis’ @igerdticaki rdfRirRt Meffory 26 betobhRl tof AHth&UbEStionl ShodlftHeeCOr d

15 buffer 152 for the purpose of inplenenting the inventive arrangenents.
Sui t abl e S4®f ®AAEsHe. firmware is provided in menory for the conventional
oper atggons perfornmed by control CPU 122. In addition, programroutines for
t he advanced features ''134 are provided for controlling CPU 122 in
accordance with the inventi @niehDesbapiornef thenBfaweingde descri bed in greater
detail. 20 A cqntrol, buffer 2 for viewer actjvatable functions indicates
t hose (?:[l]gure 1 is a block ]d?’agram of a rewrltagle- ISVS daevkce that can %e
provided with one or more advanced operating features in accordance with the
inventive arrangements.
25 Figure 2 is a diagram useful for illustrating the spiral track on a rewritable
DVD.
Figure 3 is a diagram useful for explaining the organization of video disc.
Figures 4(a) through 4(d) are useful for explaining a copy feature in
accordance with the inventive arrangements.
30 Figure 5 is a flow chart useful for explaining the process for the copy

feature in accordance with the inventive arrangements,



“functions presently avail able, nanely play, record, reverse, fast forward,
pause/ pl ay and stop. The pause is a counterpart to pause operati qngiMnRa 2004
VCR, for exanple manually interrupting the play back of a prerecorded

pr ogr am Ory,j Ly,upting the recording of a viewed progr higl nat e
comer ci alvgb@%r%r‘tt he 25 recording. A separate buffer 13?@?&@3&%% to
recei ve commands for inplenenting the inventive arrangenents taught herein.
The vi deo/ audi o i nput_ processi ng path 740 is a signal processing circuit
for converting a conkgigiedReserintion of the Frefesred Erpbedimients, o NTSC or PAL,
into digitized packet data, foRegyaiEBlEDYBESeic®r MPEG 2, for digital
recording by 30 the device 100. The input path 140 conprises an NTSC
decoder 142 an# deviteol@d dodierplerhentini thpVeridvBEGvVEneed KPEBLIRNG fealirésin vi deo

in, and conpri,ses an di.o anal og-to-di it al nver.t er..( Al 1 d an
audi o encB%"rr?a?%erWéwgtx‘ﬁl'Evenqaeﬁme%tﬁl\%%?ﬁ&e.ﬂﬁ%lg&%‘ﬁg&‘ﬁfé%& 9
MPEG- 1501 dNREediuiml#682 i A8cstidghéd nath thednaerivar Srraryeharas is shawnum ti pl exer
150 and stored in a record buffer 152 until an entire Qacket has_ been

const r uct ipckdiagraaufssmoin Faeest. Jhe rewritabie dissgnediney 182ds epthsdiasesy t h

t he out pu [, } i j | [ alihd and
sont to t haSwriitie BRY S NLERLALERREANARE, § bty int okl I 204 ng
circuit 128tahnthalrewritebleldiscadediombearpalst bef farhexanmpet a patchdrivior &s a

ractical nmatter, th mal | ddressabl e unit on the spiral track of a
DD | 5 an ERECeePPPA BTG YO, AbhEmRRsTe D00 B s sfsiEe ThaiVench
sect or{oi NGhdtGEces? S inbhae ‘éfraH?&heﬁl&tﬂe aPpléabiP td Tiddorvidirlio 6f b&EC bl ocks,
far 10 exanple 12. Each group of blocks represents approximtely 0.5
seconds ofv?&vrﬂnmé@m deo and audi o program material. The anount of |inear
space al ong { Ngy8hielitle 103K cAIBBACE: WhthE Shitd afadbliiRg Harrthe blsecks. T or

c s defin e t o

exanpl e 192 sectors, | rern as a segnmen the spiral track.
Accor di nglrediutn, drathiseramipld, atewviritebled?\éD d G2uf The deviedcomprises@nl y | ar ge

enough to stare one se nt 15 of data. On egment of .data _can correspond,
For. exanplBecTagcabaFeat L 194, S0emilaBRHER §20aad ool Aoy ey FIPSErIN

mat erigl . o 1Q@t£+8amd¥6¢§u&!ié‘guﬂﬂk*br&3&sﬁ? thSERD.€The'all684ticirdl mdsbl ock
130 and a track buffer, or output buffer, 2, in which data read fromthe

disc i s asfahsblerksitosiiffatanssections erpatheis peiewissnhgvhemeas the piqcatiope
processed Ly | L i i rQl : tion of
t he pac ketés} $‘[°hr%ggﬂ%délr?gﬁil‘spﬁégg?érl%ﬁg% ?n%%“}reggéaggﬁh ye'gp')%'} %@ﬂ?%%%vi deo
and audi o pideestanding .théoperationgfytheidevican al so appear that the track buffer

172 needs to be only |ar eno tore one se f data | so
corres po?\di ng tTd‘ea‘B)B/F'Eﬁﬂ"?PﬁtaéF?%g{c’S{@%EBWHE'S?)? ?ﬁ%%gqghd%r\ﬁ’ﬁ‘@mgp Zr am
materigy . BYDIIE2 $hda%itRups 8semasly 1Mo kesdabisd to 8 rAyvetbeerthem MPEG 1

or MPEG 2, and encoded as a conventional television signal, for exanple
NTSC or PAshinring diagdi & laserductheariclsip asseably bags sHads oplamsplak rask RPEG 1
or MPEG 2, _an . ' Lol $al e -mr%g(D/A)
converter 4(ﬂsc?'§gm§b£"§%teg%ngélg%gg%@%yi%d{ch%ng%% ¢ eerﬁ% dt O 1 nclude the
error corr playingroackndded addod 30diogsogranerhaterial. For purposes of understanding

the invention, it is irrelevant whether the disc is recordable on one or two sides,
25 orin 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
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
30 error correction circuit 130, which can be considered part of the control section

or part of the video/audio output processing path.




-0 3 MAR.2004 WO 011 35414 10 DVD Medi a PCT/ US00/ 30016 For pur poses of
illustrating the inventive arrangenents, program material can be Oet AR P04
onto a rewitable DVD and played back froma rewitable DVD. A rewitable

DVD 10 sho ' igure 2 is suitable for use as disc 102_in device 5 100.
The di sc 1%@%F§?rred by a flat, round plastic plate-Ili kscwg"a@?‘"?z havi ng

a hole 14 in the mddle. The direction of recording on the track is
typically outwardly along a spiral tracl 16, froma snal | er radius part of
the spiral to alhNefurolsgation 189-qoraprisasea spntrel centiebpenoessing unir (CFY) of

three | ar Lt ' A thac in the
dr awi ng. %1;2%%bgsafjﬁv&g?t#;rﬁggﬁggeegﬁég!oﬁga B%U'tt %gg'sgirhr%a#n?&g(ﬁ] Lfia%ggﬁgﬁeio be
near the hofiestlidpusignalstodbaotaeijatipn satagendration vircaind 26 andithesgarval i s
deened to ﬁ& nealr. the rim,.and is denoted by di anond 20. Those skilled in
the art ge 2 SMPBlies 2 apEONfLInPHE Aignehte 'E‘@d?aﬁ’r‘é/ﬂ@“aqﬂia@r‘?ﬂe@t“°f‘ﬁ¥c§ﬁi 126 as
not ed. goer tidienseRoly 88K @k of IBAE S dderbd pARCSH FRNEIHtMI KBedidie *rﬁy%abi Yfion.
arrangenents utilize backward recordi ng that is, froma large raal us 15
|

part of theéatgengratian circitital 2@ supplifiss i:ﬁérilnpteifsimitgpheabultimhsert(rmux)can
| o e ; ) e ; :
ey PR AR DO, B B Bpl Lo hEehaeflr obl BRCARRE™ ©

medi a type I ndexi Icurtres o e

track 16 aokthehidiuX 184ds ahdsputatoears Bouncorre@lopaddding: Bireuig e d8s CEHeCoutpag h
nearly ci rc]yl ar, radial I% congentri Q}jﬁcti on of the spiral is sonetinmes 20
referred t8 e e erIect _E?tc"tdl'ﬂgsc'f"é’r‘ 1 AB11D gy ey dable iBemintiana) sHeligd & as
havi ng14 hathespiekind H@amﬂﬂbmg\/iu bB "GDfr!c%@"'/'a%»to Q& sﬁmf{m& of A8 di&d FoR'RFK 1S

al so used to refer to that portion of the spiral track that contarns a
si ngl e audthe leserg) or ot her selection, and the sane may or may not becone

common for DVD .. |f t cessar o ju back .one, revol uti on_of the
track during 25%%8%%@0@5%322?%5? RE? F%ﬁbja\f P%‘%g&essﬁé&}ﬁ&da%%8°?ﬁa§1?dn'§'di um
bei ng hi ghete triekiboffeded2 ahdi recor ufé MBI at eRBWNAHFigiNTle CPUOPg2 ant hose
skilled in,the art. As shown in Fig. 3, each DVD contains a_video manager
26 and vi déglets. imedibpiand\reegrmas viden.dapr stoned) in dhe tack dufier 172 and record

i nfor g | OBUIMTPEY 187 thepurPBbs 3P Fhplé hés ; 9, r
Tor o VB P P o B R B Hp g e e e e g Sy,
VTSI backupof$wareae firyaRss Boprovided iipmeraeryofor she comritiopabéperatiens obj ect s

32. Each vj | gct ' ali f |l.s 34. Each cell

I ncl udes abgﬁ?é)rr@% E g cgﬁgr\c}@&lu‘%f. E};\%‘Hﬁ&‘t é%g?ara?@uw fff)(slﬁe 9\%’%395414 .
PCTNS001306skiturk \2Bbke pavidedvidr ebnirblfing iOReD 1221k @béordbnéd vith g r esi des
typically contains 0.4 to 1.0 seconds of presentation material. Each VOBU

36 is a seHlYeAt'N &F shab sramatier hedescrbad inptrster daieth VOBU Starts with
exact | ggone navjpgaintil bBffek 18B%or viewer activatable functions indicates those

functions presently available, namely play, record, reverse, fast forward,
pause/play and stop. The pause is a counterpart to pause operation in a VCR,
for example manually interrupting the play back of a prerecorded program or
interrupting the recording of a viewed program to eliminate commercials from the

25 recording. A separate buffer 136 is provided to receive commands for
implementing the inventive arrangements taught herein.

The video/audio input processing path 140 is a signal processing circuit for
converting a conventional television signal, for example NTSC or PAL, into
digitized packet data, for example MPEG-1 or MPEG-2, for digital recording by

30 the device 100. The input path 140 comprises an NTSC decoder 142 and video
encoder, for example MPEG-1 or MPEG-2, 144 for video in, and comprises an

audio analog-to-digital converter {A/D) 146 and an audio encoder, for example



coul d enconpass all of followi ng kinds of packs, including video Ea §?
(V_PCK), 5 audio packs (A PCK) and sub-picture packs (SP_PCK). %4
contains control data including the start and end addresses for aII cells
34 and vi dge oBieFt units 36. The VTSI can al so incl udespépgghosensrands
where appropriate for nmoving fromone VOBU to another, or fromone cell to
another. Those skilled in the art will he famliar vmth such junp 10

cnsur e conIPRATY 97 MPEST3 2 oThe BREed REAS ata BT PE AT B8 - ot
various | orsd bREStSHRdtiRe db&@ bMRér P15 uABAAR bRfitd PatkePhal BBeflEVi Ce

illustrated in Figure 1 and the disc nediumillustrated in Figure 2 can be
used t ogetwtrygtqdnpf\emewp& nbparkes mee gongryatad uthey qra@gmblm# with the

accor dancej Y r N at the
advanced f E{r]gé ?%enr g?t% éae?%gagﬁn{:lg% 1Il y t\tNIe M}Jﬁg ﬁ# ?%fi% medi a

and di & rmﬂbracq@ie@yeh&:oamq; ¢ieeLor 928s: Er#br\cmlrnedtna\/laoﬁihgga’mmsu&aam iafso
segnent ed |nto present ation units known as VOBUs. Each VOBU is punctuated
by its firlg dperd peibspast ahtheyaPPbRa¥MERO20 (Nav Pack), and the remaining

packs consist ofs 3330 Rfhtidr 60 srﬂh‘lﬁ’és‘?:adaﬂéisb'ﬁlérun&r&?% ?ﬂlfa‘?@ra‘éﬁt& dacks.

The Nav~Pack contains presentation control iInformation as well as data
search i nfBV@arma@rECG’ Herr@taccar%mncttodehbmqkmﬂWseqomemmrele@cmﬂetmfm ng

and pause. MeSona0AR DR ot 8L aa. Aol oo PhABeral FECCOBRRL B} Rolb

the depmdeexdrpleiTe] EefiegrRiupeoiPblotks Rpradenits BpprorinvitBly O.® sepdsdifng to the
current Nav_Pack. Another aspect of the DSI is that it hel s the decoder to
find vVoBUsCoMPinedvideshang av@fpeoresraﬁwatema'prmeeama‘enfow eaf $PPR2I0RG1 ho

current . MBLral B8 oV Hebged m&%r@%zdrou 'oatEc:@bnfoeké %r@umﬁmw@BU

presentation are referenced I n Pack known as the BWDI
(backwar d sexrtorsyig defined Béreirhas ¥GBgment of Iﬂme Smntalrt@ckel»%mwémubn fithearcur r ent
VOBU present at i are refere d in fields of the Nav Pac known as F I
(forwara. | APRRAraDFoRE reco! SR nesds et ased Spein B Slob e o3

Feat ur e5 FObf B8RO JAOIsBgiaYRt Eﬂuétar@msﬁahhefd})\&am tte Wm&famaymst i ng

features in order to |l et the consuner make their own hone videos, such as
weddi ng, bPFeeHEEPfMdig andyideoRRGATR MAtARE)- wi sh to copy portions of

recorded video {4 oty ggoé’ésé polcity 1570%9,% %@éﬁw@&rw@n ti8ck 788 drigard a

COPY function is provi ance vm the 1 nventive arrangenents for
a DVD r ecordeack btiféerCoPyufnut diiften, I%2u®edhl0b datp yead &egtmdl& isher within a

disc or frogma c to anohr di This.function QVi lity to
cdit o bi t Setlad intorp Rt iR ptipSn T Baef P e et el B

usef ul 2por cpraisienal acfé:@ﬁ@@ﬁlcnﬁﬁ\‘leﬁ thBh 6bRR6IR Yoropalfhtionof. thé(baauetstmrdm
relatively slow access tinmes for reading and witing data toa DVD, it is

not practi @gmuitiplexaryl 1fHanpd Hﬁpﬁ?@%ct'(‘fﬁ F]aﬁ'hi)f%d’rﬁ’@nﬂ%d pydigiRreeessings di ng of
data from w&grs&@b{ﬁ%%n%@& SpPddt ARaCfhel tifckbSHfer P15 RebddTRS b¥ichly f

di scontinuiti e vi deo playbac | nstead, copying requires data to
physi cal |y ebeugfetorvstctreexmetaegtrtae\t rméwata)cnisq ovrrespontingdiosaprreximately@.Bss 15

s hel prul SPERE akisen il BhelFaar 8B Locsi bl o for storing datd ~to
be copizgd, Wi t hHb videw' igaficoded b deestiero!78 Mor @xEmghvires MPEG-1 or MPEG-
2, and encoded as a conventional television signal, for example NTSC or PAL.
The audio is decoded by circuit 182, for example from MPEG-1 or MPEG-2, and
converted to analog form by audio digital-to-analog (D/A) converter 184. The
output processing path 170 can be deemed to include the error correction circuit

30 130, as noted.



I n accordance with the inventive arrangenents, the foregoing problemis

sol ved by designing the DVD recorder as shown in Fig. 1 so that  ReMaR 2G40
CPU 20 122 can access both the record buffer 152 and the track buffer 172
(al so refegyppthsk@ as the play of reading buffer). The sipgga@bodog@ord buffer
152 and the track buffer 172 are relatively small conpared to the | arge
anount of video data on the disc. For exanple a typical DVD device nay have
only 1213Mit of RAM which is used for ¥he track buffer and record buffer.
However, if the copy 25 command doe®MRMedid to be inplenented in real
time, then thi 1N : oy r i ng the
copy feature t bopehianrs ST RSlathg FREPNERERE ghEnGHbhE! BRlora mBterdf |

har dwar e @astte reEbgled>onte aareMriable2YD and playedabacigfrotrea pewdtabée DMD.

i mpl enment i t he . DVD, co eat ure..accordin he present .i.avention. For

t he pur posggeb“f’”t?(?% ﬁyﬁeﬁéﬁi’f’ﬂ@ '3}'%%8?5 fse%{'ﬁi?&’ge, }oér’f'sEIﬂ 'Bﬁtmgn'" '%5e

provi dgd op@® TREMSE TOIK fatmed®y & Slat WoeRd tolastirUslh@Aikelnémber ANEsHAsy it is
detected in step 502. In response thereto, a screen 70 can be displayed in

step 504 i holedrd in the middie.| Ehe difectiompd pepordipghopithgsrack ipdypicaho/ 30016 13

and sone q ! Ci ¢ T Y eni ETE, etc.
as shown i%“t@iagﬂ&g?%‘%% %b@%é@iﬂ&%@ﬁﬁérgﬁﬁ@%l sg%iﬁﬁpﬁd?g‘p ggladevi ce

i nt egr at edaiget eaditie phDf dhE ispiralor Tlenseveralsseoies af elreeildme datsi(t or )t o whi ch

t he DVD di spl a%s vi deo presentations. 5 The COPY function @e ui res marking

the segnerfNOREPORANS Hehe SiC d‘°§_r§él‘°|‘"ﬂhﬁ"ctgﬁidﬁ§wﬂ% ﬁﬁfc'e!sﬂ atf®on where the

segmenp | Sbég%rhﬁ% o &5 §sichl tmgﬁ deBhel Qo BeEn&TRREIWBRM 4, Ald & dddYed byt on 71

ste

is selected’in p 506, then e user is requested in step '508 to enter a
mark 72, 7shuare flfe Hwgenthphtheasnirahis degmedhto gnd ngar thegimaend indengted be

copi ed, as I N, BT gr d . | ferably
o ompt ed ¢ HAdeng 25, fHfofs st i hebhenthil sBcllering thebignhins

i nserted. aaréndgf censiienl ascotgd.i Seedinbydvanged fiedtakdscinreecbothnohiveith phevi des

areliable and accurate indicagtion of the |ocation where the se nt begins
Bnd ends. INEETIR FEESTISTER e BaoSHIUERRING. 1Pk goTAR IHBSE LA | Shed

by st ofg ng%érﬂ of tREEPIFA th ACSHhAIRR radine Part GI0thi dpital: OMhé YlackRdnlmso Ravdadi sc
sector nunber or an address identifying the beginning of a VOBU 36.

However , t$idepo-sisieswobiblgenof shawnimghe dravgngclo ageemmadateangdiattMee sui t abl e
met hod can, sel ed f.of 1S ks al | ow

t he user t%‘gg)é'ﬁﬁ' f[ﬁ%e %ré'gﬁ%t}rgﬁ SO?P%%%?g?ﬁg 'ﬁ{ggﬁség? gl%f ﬁg&z‘aﬁg %%ffq\gg%ht S.

Fi gure 4(dand shezersepshoentiatgreatlyoénlargadtscate. eam showi ng a segnment 73 20

whi ch has been parked by . a E"sger t? be cogi ed in a\%%oadance W th step 508.
After the s_egneﬁﬁ"hﬁairw Giher q’,ad‘aa ly GORGR ?(”_ﬁcﬁe_CE'HB )t_ @ SRirglds FomRt to
enabl ex@onfdsbBd t®8s ftradle vRdithis tbimrhar%g?ds hot SomPrdrily BBeeptad GoMéviapl e 80

is created in step 510 which can be used in accordance with the inventive

ar r angenmenthattspepiéicfroeaningre ICOPYRPIhe+ fos examplen the fgym &ragk s alsarysed to

hod; " . : ) . 7 .
be storeq [Hehinias AOASTBLLY SR SR Rttt nE HBble B b R T30 ¢
80 can i nckeldetion,sagimbwvtsantemayfdraaay aot hecsm@2omenaoforddVB&gnent start

address 84 and a .copi ed segnent end address 86. \Wen, copyi ng,, control CPU
122 causes r el altil% 8N HPEPFSAH? F‘BHB%BF"QO%E fien ?ggrfegx'ﬁﬁlgfiéﬁﬂﬂgfrom DVD

102 i nogt eB{Jﬁﬁ%oﬁ'HéleStBOchﬁqo’;ccdiiohEFsﬂée@%’f A fdify mbdilim bERgNAGkéromanof data

read. fromthe disc are preferably selected so that they approxinately fill
the track beédest. Wiglis axonmnendechriaus understoodibwthesewkilled in the 3rtvar 2004

WO 01/3541 4 PCTA%%%%%%ROHIS 3, each DVD contains a video manager 26 and video title
set (VTS) 28. The VTS includes video title set information (VTSI) 27, an
optional video object set for menu 29, one or more VOBS for title 30 which

30 contains the actual title content and a VTSI backup 31. Each VOBS 30 is
comprised of a plurality of video objects 32. Eaéh video object 32 includes a

plurality of cells 34. Each cell includes a plurality of VOBUs 36. Each of the



~14 172 can then be transferred to the record buffer 152 in step @éq@ Tgﬁ
contents of the track buffer are then physically witten in step Rt fhe
new | ocation on the DVD 102. Wen the CPU determ nes that nost of the
contents ofotpgssf£cord buffer 152 have been transferred g idigaoéP 102,
then in step 520 the 5 CPU can direct the DVD device 100 to read an

addi tional portion of the segnent 73. IE step 512, the CPU determ nes

whet her the ent 73 has b d fromthe.disc to.th k
ot fer. 1 109B05 YeenvEIE heoteei et ALLE oo s Pipdfzsniine Bid ougn

520. Howevt%w 0Iébcahspo%?esehtaﬁdwmamﬂaweesé}mwsu 8b is hesexREABEbS packs
determ ned to have been copi.ed to the new | ocation on the disk 10 then so,

t he proces38 insrasonding oederi rﬁaﬁhe‘ﬁoggﬁtaﬂéwth Bhg:tb{g@ﬂlfhn@‘ogﬁl@ pack amd ash

menory 145 be |nclu 0. C used
for inpl encegﬁw Bc%'EP?al n g ure"s‘ég c \{Ep %g fjh% VI' Lé’er nggqgaFCkgr
files. Foragkapaties (A mﬁ)lmmmtwemckm fFIdKE)s can be 32 Mytes or 64

Moytes in size._ Thus, in accaordance with an 15 aJternati nbodi ment of
the inventive aea¥ieheftcontaing ceptsy! ?ﬁtﬁb”{]\‘#eﬁﬁ &Pt AR §88\?€9’W?ﬁ

m ni mal adfyrtaai% \Aﬁ ﬁ%@ﬁe%bﬁw.@w TheTSTRAR aYsd ﬂcﬁﬁd@g‘[}hﬁxﬁe vi deo

data segnent ch 1s to be copied. Al though not necessarily as fast as
convent i onedmimagts syleed aﬁAMpr@mfprfma\smgrfmery\emBHﬂy anothkert hefressobe used

as a SU|tabI Vld bu C, t.he.,co function does not need
20 to be |?ﬁ3 88 ﬁ'?%é flpﬁ?‘#’r@ tll!'Iefar* yva\llﬁ r‘%%llar Eh ulégh’u"%? segnment 73
can betgli vistafhangs Qs&ﬁ&?@f’é defitsEin the MB%lbb&ﬁdaﬁhﬂVQ'heqmdp%@’im&h@CG can
be held in the flash nmenory. The data between start address and end address

i s read i newsurasontingiky ﬁfaﬁﬂ?%famd?la\ﬂlaﬁér?'\ﬂr‘i"ﬁcéﬁh%Fﬂaéi"iﬁh@f ARtA atosiotsn of

t he di sk, H,@L{,Jmsa])#, tﬁé‘fd% c S copied. Then the 25 COPY Table is discarded.
According to a preferred enbodi nent of the invention, copyright and picture
si ze issues ar ethirsemsddlcasopapf thyf deviee dlup'gratﬂdooé%swrelﬁ anthshepdisgr am

material is co ted,. a.warnin an be displayed and the cg rqQcess
can be ter meﬁ&[)%&hgfﬁa??q@a%'%feu?ggg%?eusa?ﬁcfog?%é??? gpﬁlg{negﬁ?%ggi%ﬁze e video
are di {5 er anhurd8 thuoghe hdtain infaccbrianes Wittatheinvestivamarmgensénts bet gilvba, and
t he copy process can be term nated by the user. The copyright and video

format ver Ppmr@atammtwébs agvancedgfegtyypRtausiit harsio erearrlicap 130016 15
pref erabl y patiqidi ml%lc?oén&a Efn?ééléggagmea'@me&&%e 80. However, the

invention I's not i Thi s reg During the copy process, it can
beconme necessar# \tadlddIVBrproglenDstrmmes ségmprteddnicgpriesentapao kinitstkmewr deo

packs, the a a ubpi ct.ure pack. .5 .Such.,alterations are
hecessary 28 MOEVET Fach YRRT R PutF iedir e it JER £2ng R bV 880 Bt  ve 1o
the neppl 0¢RAY PacRy, ahhechselnﬁnﬁnjﬁam ddieistiod aissddiateldi Adés gaidib, drid wder | be
appreci ated that the insertion of qsése‘-grrent 73 within a bit streammy in

sone i nst ameesentafian datsiracks ng hefNa Fack Agntaing RIeaY¥atPACeAt™ M th a vi deo

segnent 10 Is tnserted 1n the mddle a Vi presentati on, the vi deo
data in thasefu uspeléamrhglﬂtnmk higpotlee of plwbattlorthgblsnanwrmc!dmmw therbe noved
to make r O?\rgrrfnglr plta{},est%% andapause One aspect of data search information (DSI) is that
25 it helps the decoder to find reference pictures within the VOBU corresponding to
the current Nav_Pack. Anofher aspect of the Dél is that it helps the decoder to
find VOBUSs far into the future or past of presentation, relative to the current
VOBU. The VOBUs in the past relative to the current VOBU presentation are
referenced in fields of the Nav_Pack known as the BWDI (backward information).
30 The VOBUs in the future relative to the current VOBU presentation are

referenced in fields of the Nav_Pack known as FWDI (forward information).
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ainms 1. An editing nethod for copying a recorded. seLi its from
a first | o¥2%@#4 0 a second Iocationp)c/)n g rewitable di EET’ﬁ'é%}lg&"?n a
rewitable DVD player, conprising the steps of: reading video data
conprising at |east a portion of a segneht of said recorded series of bits
to be copied fromsaid fiCopy, Fextatd Bor BexbrdaleiDVP £ditihgvi deo data in a

track buffer of_ said rewjtable DVD player..transferring, at l.east a portion
of said video &fﬁa"?ﬁb&%w&ﬁ%i_“{a‘éfkQ%W%feéﬂ’“’f%?eé‘%‘."ﬁéé%PgdedJPf'%?ﬁ‘c?f sai d
rewn it abl sed\élnfdlr daNe thdfttwMihotid Gideas euedr ds wadeihgs Birthdey(eetydate from
said record buffer to said second |ocation. 2. ~ The methaod according to

cl ai rkn 1, f ?quureerngnamvism &p copy pPrinTEefrrepprdedi \idep i userip different om sai d
trac r i or f . ' IJn 1,
furt he?‘gjcoﬁﬁiﬁ%’ fersl%ngaetfoegf [ I\ﬂé‘ﬁ% %g%kdl %g O:?%é%ﬁﬁ?ﬁa%g%?ﬁ%% %%‘E%—rﬁéﬁﬁjﬂ poi nt
of ~a Zegnmﬁmtt,heambraivlewamig@mdms ¥éri « DViaretosdgneltie COPYdfubeticmjis eskediri or
to said reading step. 4. The nethod according to claim,l ergj.n at feast
one of a nHyPRRM P@ﬁBMERF'tO?'d\QHE‘B‘.a%E!scaﬂfdf?f“p?ae'ﬁcéﬂ@"QMiaé\gt] rgf"'ﬁack dat a
is nmodifieg,{Qbn$RbHds HIbliRFRS L@P a BIEERESM TN &l ré¥idrdatlg DMIPRiscS- THE

met hod according to claim4, wherein at (east one of a VISI, and the VM3
are correctepy funasiands tiesc usefat tir mengprahseresn GOMEr. IPBetRIopN . and sorga; d

SPOrenl s Do g RGP T D3 8ROk AL 0 heafino D AR AT apPRPL 13 o
segnment t o p¥YDiifl ROndtarabticat fto sellyupaint paliiteebt Aims abohnsarcisnd dikcareating o
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L ot Lo SBBALAhARO pimal ek ool g riqiea)dhagsord buf fer
physically be re-written to the new location on the disc if a seamless
15  presentation is desired. In order to accomplish this task efficiently, it is helpful
to have as much RAM available as possible for storing data to be copied, without
increasing the cost of the DVD device.
In accordance with the inventive arrangements, the foregoing problem is
solved by designing the DVD recorder as shown in Fig. 1 so that the control CPU
20 122 can access both the record buffer 162 and the track buffer 172 (also
referred to as the play of reading buffer). The size of record buffer 152 and the
track buffer 172 are relatively small compared to the large amount of video data
on the disc. For example a typical DVD device may have only 128Mbit of RAM
which is used for the track buffer and record buffer. However, if the copy
25 command does not need to be implemented in real time, then this minimal
amount of memory can be sufficient for allowing the copy feature to be
implemented without the addition of any significant hardware costs.
Fig. 5 is a flow chart illustrating the process for implemeriting the DVD
copy feature according to the present invention.. For the purpose of
30 implementing an edit feature, an EDIT button can be provided on a remote
contro!l device. When the button EDIT is pressed, it is detected in step 502, In

response thereto, a screen 70 can be displayed in step 504 with EDIT as a title
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means for reading video data conprising at Least a portion of a segnment of

sai d recongggyseisd €s of bits to be copied fromsaid firslcrhReadeben anal
storing said video data in a track buffer of said rewitable DVD player;
nmeans for transferring at |east a port| n of said video data fromsaid

track buffer, to a rd ffer of saidre nd, means
For writi A00ssrs Lt st iw‘*weaum4#%&&95&‘%3@@6@%@@9 to said
second | ogatshen B Fighve 4@W ThaktrdA\darPbé MRblaye8 ¥ntd BB play ddviddn 8, further
conprising a control processor for transferring said data directly from

sai d trackntgarated intg t5aRV D devica o565 an assec@ted yideor mapitertst whisioihsl ayer
accordi ng d\?b%llﬁl &,Idé&lh]aé}gﬁtaq MRrising nieans for selectively marking a

begi nni ng poi nt an e of said . . segnent, and a location to
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accordi ng cl ai rther correcting at | east
one of a r\'é‘gf" fT}?‘Bﬁ‘& °ai9'I°Bé’6h ngctbe sgameat tf‘a&b%lﬁﬁegﬁﬁplﬁ‘iwgnﬂé(?k dat a
for said Sﬁ\@cmﬁbéd)ﬁﬁht afa d@pvmetohewr iid @Qb&e@\@s*@&pas@s ferOothdi idgr §0 claim
1 1, further conprisi n% means for nodif 8 at | east one of a VIS1, and the

VMG on sapenesited insiepdiGB tryenter @ matond, Veithe heainning and at thegenshof hgls
b L ' 3. |t
VD pi ayerts e8aPERE s be £itd M showin o AR 1 steb pOBBSR! Ing o

vi deo 1Dor rmto pfeferably egmred té indicatadhe |daationtwivdrehb ¢opidd sdghesinigto sai d
second | ocat, on éé) géderm ne i-f said VIh eo format of said source is the

same. 14. Pengsert Kiag 96D e agromRjished by any suitgbleyethaswhich ng a

control prReeRssh reRdblé bABSEENRkE thdidtbndst e’ |$éamn5@héret{rﬁ%gwﬁter to
said record buffer w thout encoding said video d

. A3, . Al % Agoms aed ardsansceading 18 a\predemed A@hrod;menu\rwarmngmanﬂpwv] Yq T
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15 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 dsed to allow the
user to scan the program for marking the beginning and end points.

Figure 4(d) is a representation of a bit stream showing a segment 73

20 which has heen marked by a user to be copied in accordance with step 508.
After the segment 73 is marked, a screen (not shown) can be displayed to enable
confirmation of the edit. If the edit is confirmed, a COPY Table 80 is created in
step 510 which can be used in accordance with the inventive arrangements to
perform the COPY function. According to a preferred embodiment, the

25 information concerning the segment 73 to be copied can be stored in memory in
a COPY Table as shown in Figure 4{c). The COPY Table 80 can include a
segment identification name 82, a copiéd segment start address 84 and a copied
segment end address 86.

When copying, control CPU 122 causes relatively small portions of

30 segment 73 to be read from DVD 102 in step 514 and stored in the track buffer
172. The portions of data read from the disc are preferably selected so that they
approximately fill the track buffer RAM 172. The contents of the track buffer
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According to a preferred embodiment of the invention, copyright and

r] ca] ca

picture size issues are addressed as part of the copy process. If the program

material is copyrighted, a warning can be displayed and the copy process can be

terminalted. If the picture size and video format of the source video are different
30 from that of the destination, a warning can be given, and the copy process can

be terminated by the user. The copyright and video format verification steps are
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Z  dEb@derodatadri@mae i buffer o0%akd (gwritate VP mayees & ()-Y 10% & () -
IORE O nsterting 4T loast s portion of said MdB6 894 Trorh sald track Buttb! to
a record buffer of said rewritable DVD player; and,
writing said portion of said video data from said record buffer to said

second location.

2. '~ The method according to claim 1, comprising fh-e step of transferring

said data directly from said track buffer to said record buffer.

3.  The method according to claim 1, further comprising selectively
marking a beginning point and an end point of a segment, and a location to

which said segment is to be copled prior to said reading step.

4, The method according to claim 1, wherein at least one of a-navigation
pack, video pack, audio pack and subpicture pack data is modified for said

second location, before said writing step.

5. The method according to claim 4, wherein at least ane of a VTSI, and
the VMGI! are corrected on said disc containing said second location after

said segment has been copied to said second location.

6. The method according to claim 1, further compfis‘mg the s't”ep of
comparing a video format of said segment to a video format of said bit
stream at said second location to determins if said video format of said

source is the same.
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10%1| & (§alﬁ|\ﬁﬁgﬁ/¢ﬁta in a track buffer of said rewritable DVD player
means for transferring at least a portion of said video data from said track
buffer to a record buffer of said rewritable DVD player; and,
means for writing said portion of said video data from said record buffer

to said second location.

9. The rewritable DVD player according to claim 8, further comprising a
control processor for transferring said data directly from said track buffer to

said record buffer,

' 10.. The rewritable DVD player according to claim 8, further comprising
means for selectively marking a beginning point and an end point of said . .
segment, and a location to which said segment js to be copied.

11. -The rewritable DVD player according to claim 8, further 'comprising,
means for correcting at least one of a navigation pack, video pack, audio

pack and subpicture pack data for said second location.

12.  The rewritable DVD player according to claim 11, further comprising
means for modifying at least one of a VTS, and the VMGI on said disc
containing said second location after said segrﬁent has been copied to said

second location.
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