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. ACCURATE EDI T WTHClJT %@Mﬂﬂﬂm ~ENCODI NG OF MPEG BI T STREAM FOR
RECORDABLE wD . -. BA! TI\/E-I NVENTION . " 5 Teohnical Field ~
. the inWentpssel ar rangerrent%“lw*el ate general ly to nethoglsygédodssap Py Mhyr.s2004

provi di ng. advanced operating .features for audio only, video onIy and
both. video arid audi o prograns recorded on disc nedia; for exanpl.

recordable T i es and nmagnet o opti cal dISCS - f
.0 dP H-R* At 8&‘?&?@&4‘} %HTHQU%PE DING@%NDB:E% been
deveI oped to MQQDM@EMHEGQEBMRWFGMRECMMUEFM for.
| ater presentation:” Such devices include tape. .recorders., video caSSette

recorders, 'recordabl-e conpact -di scs'and nost ~d-~ . ,° rec e.n>a:y;
weco~da~ bEe~~tfg ~l ~tal-.~ri Ha~rct drives and.

nrra~-gnerto opti cal di scs . FvERarEe N & INVENTON hat can be recorded
.on “onl § oﬂ@ehnlaathiehiereafter .is essentl aIIy a.DVD read only. nmenmory, is .

'referred to b¥ the acronym DVD-R. . The acronym. . DVD-Ris also '
used- gener al.| y |18 IPEe & rangemants selete senerally ex arathods 8rid apPatf£uBnol ogy.

Several f @remdin MY aRY o .be recqorded on, erased ' and
re- recordgd t hat s, é’dobgrptwa%tn%%ﬁ&'g?sS%QVQ'P@HIY TideR onlveandbeth wiglepo by

th A€ 2pdiD arny/be ftad b nYBc
A ngugtcrgny dag%?r}%ejﬁe{at adg t ed. 'T’nftaeﬁéa??oér%épr{sﬂ %édRﬂﬁleWM%@

. DVD+RW are a S0 Us g3 tcb°PTéF§rd'§Q:$ the respectiverewitable . 25
technt®ogi es: Reference herein to. rewitabl e DVD technol ogy, devices and~

met hods iB ener al I¥ i ntended to enconpass all of the standards .which are

“now bei ng—é@&#’h&.&@.ﬁ.ﬁﬁ_ﬂ_@e whi ch rray be devel oped in the future .
I n many caseggripdhd r ta s are recorded in the viewer -

and/or |isteri e?rro Egﬁﬁggm%'ﬁ % égeé{ﬁ dﬁ enable- tenBimergdprgecord witieent

tine. Th| Snd/gDaiJQIOrerfoerarrasl foolater ;sneasnsamohtls@crt B8yicBE 9@5@2 {o Ot her
. times, a, r& 'd8§ nglﬁt’?/g viewed and/or |istened to. ou e| ng
t

_recor ded an B hecarders, rpcerdablecratiprgt dists, tine wiostver ' s and/ or

1i st etger” sacahtreniscerdame t WO O | 35411 ~

PCT/ G'S00129932 31 d“ii d& &gefgﬁgDﬁe%Eég?ldr'gPséﬁddﬁé&mm‘S| tor.
C1f-the vi@Wet: QH@IPHIO Qestesm |s wat ching a television program for

a VCR, or can retrieve and | oad such a

exanpl e, and ett e |

cassette tape %E@E(@g? rrB ’Qﬁ\gc‘%{h%'é’ nsep ead dhetaafiter és pssdretialivemer _
and/ or | i BVOnesadca@ieheiMbeN i@ | m Sits entirety,
and in a B{/%Eér t rrg s%qu?nvdepgﬁﬁﬁjltlos%tﬁ{e}ré ?%'%n%@@% ﬁg .’r.{’fsaﬁ"é’éwm :

conpl et ed I$ plse ‘ﬂ%dcﬁﬁﬂﬂ"e‘tvl tmrafer thiehe eotedineg, 6akedied Uil Or | ong,

deper]:_cb ngte‘éﬁnbl’%%yl e\ etalO rrrng?s Qfeo m::!e for DVD's to be. recorded on, erased
and re-recorded that is, overwntten or rewntten. These are referred to by the
acronyms DVD-RAM, DVD- RW and DVD +RW., " As of this time no unrform
rndustry standard has been adopted. The acronyms DVD RAM, DVD RW and
'-DVD+RW are also used generally to refer to the respective rewritable
25 technologres Reference herern to rewritable DVD technology, devices and
methods is generally intended to encompass all of the standards ‘which are now
belng used as well as those which may be developed in the future
In many cases theé program presentatrons are recorded in the viewer
and/or lrstener s.absence, for presentation at a later, more convenrent trme This
.3.0 is referred ‘to as'time shifting the program. At other times, a program is being
'vrewed and/or listened to without being recorded and with out any interest in a

recording, but the viewer's and/or listener’'s attention is.interrupted, for example
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Al t hough rewitable DVD technology is generally available, operation is
limted to such basic functions as play, record, fast forward reverse and
stop. 10 Pwoae3sssi avail able, but only as a counterpart tg _@@g@% og)erati on
in a VCR for exanple interrupting the play back of a pr ¢ &d pr ®ig Mayn2004
or interrupting the recording of a viewed programto elimnate comrercials
fromthe recoregi q%; Unl | ke conputer har@ drives, recordable DVD devices
have a very SfYmRTINEFRI e Hnexrdctéd nsitonn Jf theividwérsarid/aisighdrack
pr er ecor dadatoMlAgSa tdiBUASiont s, an 15 economic incentive to devel op
rewitable DVD technol ogg,&?ggnlﬂfdﬁogg?xﬂﬁpfﬁac?@d RARSeES tapdint a ¥4IR,bw used
i nst ead ofca8 reyiyetand haddudhia\/_@assbtteitSpétiféﬁly', %ﬁwsrotgpa,nrcgﬁib%ereguc devi ces
wWith i nprong,évgp\%gt\ﬁg@ous ea},ures Wi t hout conproni'sing the gogf e(Sil’
decreasi ng costs 'and. neredy /Hb Igtengscannotvigw andir liatenetof the moyraneapr dabl e
DVD de®i cétstanthetye addrB estobbNernmlsd 2 Consuners denmand such features
in order to make their own Eome Vi dé‘glgw%ﬁ%stge €5 ee(?&ﬂfcgn%ﬁéﬁbﬁgnweddi ngs,
bi rt hday FRFtA'¥Edanthestimerto @unpletienttities ravordial $an bs ekt @anﬁ51 recording a
TV progr afen&fding 63 consuner may w sh to erase comercials from
certain progrﬁﬁgi f?rﬂegg%%léé FPI 8 Vrent s and novies. 25 In an MPEG bit
stream the sméfthesghaeweisableiHVD itschmo@UR 2hefi ¥ r GOP. In DVD the
smal | est ARG éagumcksés.a VOBU. Each VOBU is&ngﬁllggp%lﬁéegn%reﬂt@d‘ Bf a group
of pictur es(&% )> Wit finstionmas ApEGeedld; ifag forwardadiersetapdast6P Wi t hout
decodli®g ®adse &-argiadien®ut BRIME Lanal at a.picture |evel. Thus,
nost editors th_a are funct iylc\Jér?a Icéﬂﬁfé?f 535%“?%9%%&@%@%% onto a
m ni num of X¥PPIeIALYTRYIndwkieckay b‘aCklIDtﬁlam}eEh@r@ét{I&BQra_rn@%PH{EErQ&inéeE'hé hese
types of %Yﬁﬂp'd?r?l/iewe%t At uzer . cannot arbitrarily define beginning
and ending points at a pi Qetam 39 limipate commpiciats from thecrepardinge of
mar ki ng bPplike vTpLrESHES AR RO SARSBVE eyl Haye 2004 Jostlcam segrent s
pon whi CQdc‘ﬁ Btéln ogeratl ons are to be perforned. In an)y , e result
is that an edrt n@‘)’?c BdvEiahdig sdaviag back peerecsrded vmts. T theehegihnni ng
and etfli ngegrainiicSn R R &gl : n eral, the foregoing limtation
is attributable to the conpl eiﬁ ﬁﬁ%‘glseoggg?gﬁﬁﬂf"?ﬂy'déE'HHI”ngma ds
r e- encodi F'ﬁ\é'CENDh?!t@eo bgausdtiostdad dfevedmpiiter h%id‘&lﬂi\f‘e.PitQ'%‘ércﬁngePyP vi deo
i s highlytLamRigs Hg\/igésder. to nmake: ma(ﬁ,l mum.use of avail abl e di sc¥Space.
The conpressi on t echni gue hBeY MpHRYed.\adyastrassye featutesywithoa ves storing a
si ngl e pieempwmisirfgutie gtell af ldeardhs HadsRYY l: i ng_only changes
associ ated w tp.s bsequent i mages. Fhilehe tegﬁ%i'%cdgésgg ng“fw ee 10 ki nds of
pi ctures whi cHt iy e%@ﬁ%?ﬂfyanverre@prwle PVésdevite eo hawd 56108 eldhtidy Ct ures),
Prediag edfepidred] &Sodstin & lHeHESY Ldirectiopal pictures (B pictures). |
pictures are referen(_é’e pl;i c'ltéures ﬂ%ﬂvﬁﬁ H1°Y HE OB t? akedhair e vwoheers i s
conpr essed8pRifa snasial eveptscunhess areddingeAbRthdRy Juflid SN SO RLCLLGS from
whi ch ot hlayRHeE YL &R CRL 08 @S Senbl ed. | \gi ctures can be directTy accessed
Within a video stream as thoy°  I"SCREIRGAN aprogsem: Heor daxampieerleondumer
r epr oducemeafievishabusrase Bymeiraald 6 cdrtdll cghnor i ndependently be
used to re'i)({ oduce a picture. instead,Csuch%tﬁél’]%rtgﬁqrségé}cmqﬁsﬁﬁftﬁcﬁYe@ tors
whi ch desTH BEVEiStferences fromthe closest previous | picture or P
pi ct\@®. Finalihyan BIEEEHY" ncoded by | ooking forward and backward to
the next | _or P pict uregﬁg@%ﬁﬁ%ﬁhﬁé“c aﬁ'ﬁf%@%‘éesfdﬂﬁ'ﬁd 9'REBEfIPigtgremdr P
pi ct ur es, GPRe INdDVBVihegsrhalleat by pbsaliniEEPa SATBIGT Ehen Qlfoé'@%#k%%ﬂ@yw in
di spl ay og%ﬁmggc}gpgt det elfeci ne: E{)qu 12. B3 B4 P5 Bg g B10 P11
B12 B13 P14 However D BPHRPT Bdutas (GQRir és such. posalVBEGrditranobly egied as
wel | . Regtar al G withdui@leRb8imiySH 3 ¥ £ d, B pictures cannot be
random y accessed as_25 such'gpi ct ur%@%mﬁe %"g’%ﬁ%}fé’#?? 5 @@ wi t hout
the surr RIRHTAEYE piTdusy swsqrediterptadayras fulcddaty ivnitdd i@ Briik Glfur s cannot

be pragper i:1.d I ence 'to the nost inmediately preceding |
pi ct usrmg Vde%égl?:ﬁ%ﬁ ﬁgdabmlﬁlg'f%é’rﬁmeé%ieg'tmgﬁ Mhigh s arouedi®E segend absgutibhens f or

i mpl ementInrtheseitypergof comidntianal &y 5temer dabise: ithdri S.hhat certain
pictures wWithin the. bit stream c§a¥1n0t 30 pr acaﬂ}{([:))ta I)'/tjr i sgg'BF&e@H"f‘P%mthe

h . /
sur r oundi anl'gc!I %ri\cgpgrp@éqts atgPigiyrgdavel of resolution for the purpose of marking bit-



. PCT/US00/29932 31 . May . 2004 4 Summary of the Invention A nethod is
.disclosed for editing to a picture a group of pictures (GOP) in a DVD nedia
wi t hout deapglpigqgnd encodi ng of an MPEG encoded signal including the steps
of : marking a user selected end picture to identify a sel%WeW29%%gmanay. 2004
t he encoded signal to be edited; automatically identifying an actual end
picture for the sel ected segnent based @gn a position of the user selected
end pi ct ur ErPAEN SegMentoupen b editie g aideedtiddisrE ke b\gi&epjopmtepe encoded

si gnal ; a”&asQe'El{éDFéELﬂqs?%tedit functjon on an actual 'segnen 'o,el i t ed by
the actual end picture: el BEhMaY be gisplasgdiastueiespet setandshioactieal end
pi cture isbdgirmiuglasdmiircgni:dﬂgtstMe&EBLlﬁ)aEQQ- picture to be at |east one of

an | picture anﬂ a P picture nmost nearly adjacent to the user selected
picture if the Us@eneal &he &regeing imitation isattitiutstle ke asd cOMBIdityan |

pi ct ur & argksaciBrdd G G od can al,so_jnclude the step fo bl anking
the actual end picture gﬁgnﬁe{%{ Fengn Qrf{}]n%ﬂb‘i @%’@r videq ggtamta the IeSebeft aeen t he

user sel ectigle @irtups.cD¥ilevidad is highBt toibreaaey id| cording to one
aspect, ttbqaijéﬁgblgfdiii dent i fy+ ng the act B;I enél Bﬁ#ﬁ?é"%&ﬁﬁg'&% s"éﬁegni ng
the actual end picture RaFehe! FheomBpegssioselechniade enastpioctrnoglyi fsddhe user

sel ect ed essdemtiatbyUneolves 8brinaP .Pepicture, The method can further
include the, steps of narki r:é‘ggé ﬁ@ggeeggpggt"géﬁwﬁﬁl 254 Sb‘i?’éf’ﬂﬁ‘%“tiyos‘i%'@ﬁti fy a
sel ect ed SHHERRNGSS asseciatrsbuitth sjbgaaumtdmgeedimot;ecﬁmauél%egwegal ly
i dent i{pyi rp%oesnofaﬁ[cm]es %}rﬁ&% pi cture for the selected segnent based on a
posi tion OF{rpp; he user —sof ect 8F &9AMPnY rafgired tepatlnive picdutes (I pastresne ot her
pi ct ure wifredistedrgcemen e gdicsin@sphnd Bifrdcgenk 44 pD.Wth respect to the
start pi ctap%p gf;\en i ncl ude assi gni?lg tlhre °ac?%|a’{'¥gl{?gsrﬁ§§¥(tﬁrﬁ)e [BIC Wesn |

pi cture most S5 enCe RiEkiTeR B Yhishebedniige presutesenntse ie CorthrBssddiaka i f t he
user sel estarddpil¢ictifed SredrditRi nicture. Further, the method can
i ncl ude the ste% of del_etei rrlg tgﬂ%ggﬁﬁr%ﬁ:}%@%%éﬁ’m IGfbpiles Pietyees gan

sel ected PPASEPELIEdd | pistuses gan bstdirectlpiastessed Withiny §ide8%aFdhm LGHAEL hod

can ali50 BRtagN bE l.anki n n picture _and any P pictur
' appearing_ bet vvee%hmibg eér?ées%fjet?trgag"pﬂa”@%#‘% PAFtHre- hBY gemparissnaPt 30

pi cture. REt¥edicagnobindepesdqrttibe L&D kS &y b by i th respect to the
act ual stg{ctt r%i clure can i ncl ugye assi gni ﬁégr?ﬁ%éé;gtpﬁctéﬁgswﬁgaﬁféﬂﬁﬁe to be
the user S&1¢€ct &GN AINNEHIBYatorsPEhichsdeyc2de atiffaknchByror9@de Bioskaf t Pi cture
11 the uspreviflsacti ARG GLURE. IS, an.l. picture. According to another
aspect , t_ﬁe i den'?is ?ﬂjirﬁtgégpelgh\&mé't Ffﬂqréel@pgc’?'cﬁugeﬁ AE enqodsd bytlapgiqsﬁ torwaed can

i ncl ude 834 gAFkYarchto thet et Istrdt picpirettaratch -rhgg%_ldckgifBFrﬂfr@n{h%Is?
sybs%engn@%@rge user selected picture is within abou e st two
pi ctures of a containing the selected picture. In an alternative
enmbodi ment, t hEhé flletihgns §a0picach i aabl-e DV vice for editing
to a pictyre a a/rﬁ%bg),of_ i ct zFrJes %@ﬁ@g&%{%@%&u% %ﬁ@u ISREYRIFRG and
encodi ng &f" &H' Wntdied 1s2fmBa R BaiByiReeBh B 1EPRPESH) BY 5l Py 7 USer

i nput forHBWe%P%tﬂ }Jég sel etﬁt ed end picture to identify a selected 10
segnment of the éncode sﬁﬂﬁ‘éﬁ {45 He rRapstieiand gro ket isedl dsywietlerRéddrersan
act ual endf fliecprecref®OPIhRICER AL on sition of the user
sel e?§d e% icture relative to at Bf;ggfsut?@%ﬁgagﬁ%, %88‘8\‘@"&??%%3% he
encoded st ICtURT CAPBYY bl Brarsrlyi dapoded avitiomst thersup@uhamy Neicites Hng
function prp,i@mr@(_:tgﬂ”éggwg (ilﬁglrﬁsl t ed Ot%é?t hre a(it ual end picture. 15 The
rew i tablqengVD devi lg)ee déf i nes Y Re Bt e oretlvdecededwithiouteast one of
an | pi ct@ferepnel ta tie piast imen gukstel ceNingdi ASRIRE Withi el sel ected
picture i&if%&t user . sel ect;d end gin??lr;re |§S not P%{"Flﬁ‘éigf?e gﬁegtgfgmaﬁfq.s
picture arid & YF prEESuTRECIatRECR e der iranlemeniingt eniting furadtiosrsdinpi ct ur e and
del et es amegoRiahis DML Es # i . Lhe user. sel ected end picture and
t he ﬁ:t ual end Rictur e. %g%éoﬂ%;%%%%ﬁ%rﬁgowﬁéﬁtﬁ@%‘“ﬂ%“'ﬁ%’i“u‘éﬂm@ﬁd

pi ct % _tEfaBECQ' el?%%margmdetoedtfgmi:rmmmmgeplcftuﬁebe user selected end
picture is an | picture or a P picture. The device can al so be responsive
to a user input for marking a user selected start picture to identify a
sel ected segnent of the encoded signal to be edited; and can automatically
identify an actual start picture for the selected 25 segnent based on a
position of the user selected start picture relative to at | east one other
picture within the encoded signal. The device defines the actual start
picture to be an | picture nost immedi ately preceding the user selected
picture if the user selected picture is a B picture or P picture. The
device can al so delete any B pictures appearing between the user sel ected
picture and the actual start 30 picture. The device can also bl ank any I

pi cture and any P picture appearing between the user selected picture and

L . — 4. g



. WD 01/ 35411 PCTI US00/ 29932 gl . May. 2004 6 According to one aspect, the

‘rewitable DVD device identifies the actual start to be the user sel ected
start pictyp@kisfhe user selected start picture is an | picture.
Alternatively, the rewitable DVD device can identity thRCEE$00A9935t aJt.May.2004
picture to be an | picture in a subsequent GOP if the user selected picture
is 5 wthin about the last two picturesgof a GOP containing the selected

picture. Brief Description of ShenfdrpWk 8 fefltiot | S @ bl ock diagramof a
rewitable DVD,device th@t can be provi trone or nore advanced
operating feat (f S P cdisrlasert forvaditing teea pivternt 4 ymub%faﬁiét%?&é?(@@bmn Fig. 2

i s a di agraaDViseiedla Witholit Habddidy | e.spital ck on a rewitable DVD
Fig. 3 is.a diagramuseful for [@%@Fh?on nfﬂgaa £aeednd Ygnali deo di sc.

ag
Fig. 3A i d"dudipgithaistensrofst macking e usbr seldbteRi GidUs: R idandksRlay, Qrder 15
usef ul sf Orseﬁ%ﬁk@io?itﬁ‘geﬁged %di.t tQ picture Sr ocestFg.@t Fi gc.’ H}nigygns%er?ge%i cture
transformation table uselul ’T'%’Pa'éRgﬂea?qﬁ‘ieﬁgat"f%na;iﬁaﬂyﬁdnnpiifﬁhgra@ 40tQ8ESS.
Fig. 5 is ead pistirefattheaadcaast ' seful for explaining an
al ternative enbodi ment of the egg:r?@@tlopgp%iegtaog"rip%?'ﬁ%%.tﬁ?@s | $pledtedend st art
pi cture tPARYTETERHvEGH atdBrst ansedthier picturexpitinthe @ntbgeLelighalt QnRi Cture

process f @erfarmeResh Wl s a flow chart useful for ekppai ni ng the
edit to pictur emgr oc%@fu@éﬁé‘i ?7'?38“ BELE FRYTBRt delinvitrd by sherctdl Enbodi nent s

25 Recor dAt¥epVD Devi ce A device 100 for inplenenting the various advanced
operagpng feat | n..accordance with the inventive arrangenents taught
herein utili zegﬁg%qé@\?\m'f‘gﬁlt%o m'g'bfeﬁﬁ%ﬁtdmti\ezckmalmdmimm% welu@et he

i nvent i veassigringehericsudl £n8 Mkrd jagramfqormin Fig. 1. The
rewitabl e d%esc gedi um 102 i's eﬁbgbdpéegﬁe%saqggg% 3 é‘ﬂﬁiPé%FHreeaﬁaﬁ RictHee

i |1 ust r at BPSEREBUY REIREEN 1o thenyser ssteatbpictas initd udee sBRLA eM‘ﬁicrt?}’gi table

di sc nedi sMaan 1845 Re exanmpl e, hard drive or a magneto-optical
di sc (l\/[D? . An exanplr% ok ;rgf RigHTEang %grﬂ'gtél'f%cThP Methag can also include

e step fo blanking the actual end picture and deleting any B pictures appearing

15 between the user selected end picture and the acfual end picture.

According to

one aspectlth'e step of identifying the actual end picture includes assigning the

actual end picture to be the user selected end picture if the user sel
picture is an | picture or a P picture.

ected end

The method can further include the steps of marking a user selected start
20  picture to identify a selected segment of the encoded signal to be edited; and
automatically identifying an actual start picture for the selected segment based

on a position of the user selected start picture relative to at least one other

picture within the encaded signal. The identifying step with respect to the start

picture can include assigning the actual start picture to be an | picture most
25 | immediately preceding the user selected picture if the user selected picture is a B
picture or P picture. Further, the method can include the step of delet.ing any B
. pictures appearing between the user selected picture and the actual start picture,
In this regard, the method can also include the st'ep'of blanking any | picture and
any P picture appearing between the user selected picture and the actual start
30 picture.
According to one aspect, the identifying step with respect to the actual

start picture can include assigning the actual start picture to be the user selected



. WO 0ii3s4i1l PCTIUS00129932 31 . May . 2004 7 instances, the inventive
~arrangenents are applicable to video or audio or both video and audi o. The

devi ce 100 weogmpabl e of witing onto and reading fromthe disc nedium in

this exanple, a rewitable DVD 102. The device conprises S-BUEHahi prMay.2004

assenbly 104, a control section 120, a video/audio input processing path

140 and a video/ audi o out put processing path 170. The allocation .of npst

of the bl ofRET PlesURg if the saer saleted ssardpiqatdis drs| sielure.WcdERing Yfrer eas the

al | ocati on z8bthep hl i.s_made for purposes of convenience and is

not criti cgl %o Eﬁﬁgétéﬁgﬁbﬂgﬁgﬁhﬁ% Si‘ffe?"’éﬁ EAPBF toHBedstyat start pictire can

mechani cal 'Wq}gmﬁgtbcalaptdaﬂseﬁarapm,grml&ﬁa,ﬁpgi&@quian&bt he D\{%&gz and
e SPF Al N

a pickup a 10 hat, is adapted to be nov over the isc. A
| aser on tﬁ;ﬂg}?‘l@éﬁﬁeégt CIHre i M9thipgbeutotitedast spo pitures adle @OPt he di sc or

i Tum néat esostaiiing ahé gag@),gtéaulgigﬁ‘qepnt o the track far recording and pl ayi ng
back vi deo and/'or aulgcli o program material. For purposes of understanding 15
the invention, ntan sitemnative emtiodivnentiahe initidhSGniisel r e or
two sides, 4efich @o;%ﬁﬁggqgta of . a_doubl e-si ded recor di %g?gaﬂg?’ﬁgarem%hrbe\?ﬁ
doubl e- si ded recordingy or RGHEEGRHP o Ricthtest (GARtihe BVBonediakeihplace
from the sdemdinglendfenicbeingi c¥trPMPERS QYA $i5§S TrLihe, pi ckup and. t he notor
are controlled bé a.servo 110. The servo 1H1$8¢rgﬁq'sghfaec%¥rc\?é§r eV Pack
Signal of J&FE VBHY 'O BRIIAG asisier seletect erat hictirettbedslithg aldded@sqa fir st
i nput . 10Thesddreriaskinal del S ni t _to an, error correction circuit
130, which can, be considered part of t 6] I ES paractedl t he

ok il % B2 g8, Potetisal fdsntiges paraton
vi deo/ audi #ndbpiciure fior @bessbn@dpﬁdmnen'lfhﬁséer&nr@boggg,t,iO@Qhelgga,c%@ét%eesn £
control ce&tc{@h rglgglg?%giag%nit (CPUI) 122 and a navigation data generdtion
circuit 126. e control t P5s QtnppPickire ithinithe encodasusigealgaall 't o t he
navi gat i onprdsitdas getittmd Furtliodls 'FeHpbrfd R vo 1 10 supplies a second
i nput  si gn(%\I. t.gqﬂlege Qaviggti on dgtra gerqg;‘ég‘t%%ﬁf%nl%:“\éﬁiotn alr'zggtu?ﬁée%r@wb can:
al so be coldMyALBY §B¢ #cBral end pidkte.0l section. The navigation data
gener a5 on Ci r oqiet reldfrab } LLst input signal to the nultiplexer
(MUX) 154, whi chefrgf nsapg}r)[tm/gl?é?ﬁceg %@E&/‘:ﬁ‘ﬁoﬂ%@'ﬁ@&tmﬁ%ﬁé@ém@ lgasth 140.
The out puto"BRicAn { Ristmexarkba Fi sictute inigettndadly aidjfichPto B (i8St deplL ggdi ng
circuit 1 ctu}l’@ﬁ tﬂ%tnﬁs“t of the error carrection coding circuit f is a-
recordabl & THput Srdimal SEGFHA & pisture\iprot agrest oRCTE BBIMIRLEAnd a P
3l . May. 20(@ictaird. Ehedd 6¥GHE cAR BlardiHela o Ll "burned", onto the spiral track
of the disc 102 by the laser. The Eboar%%loﬁ%ﬁgﬁfngldsegetﬁ BPE3BIciUTess
access t o APREYRA Retwaenthretserrseldnded madlpidiuté and tHL adwd) é@&ﬁfc@u&gf TR 152
as shoon igysfdrd cad- an 5 delete, nodify, and reformat video data
stored in .s'?rs]e t F:gckalﬁy?ﬁgi%g%ﬁ'ap?%€8F&“rﬁutPflé“%”Pslzseréﬁletch@d pud pictaref
i mpl enent iththe: beeri selemted ead aictargRmant ict@di daPb e Gafd ware or firmare is
provi ded in merpLy, for the conventional operations perfornmed by control CPU
122. In additionc Préth S PlSatReEsPPRsive e aabeainmed fheatarking al@dbr ar e
provi ded fseleceanstaet hichGreGBUd e/ ’ i th the 10 invention as
shal | hereipnafter be described i Xﬂ?@ggfeéﬁd%[ ?q\gOthE&HF?gﬁ’d BigNpEEC P82 f or
vi ever actiWVtadNe crometomaticaliydidentiysan horal f;thmgf)icﬂﬂ% fBf BREELbY v al | abl €)
nanel I reverse,. fast forward, pausel pl ay and stop. The pause
ea BonnreeRt Bted LALCPSNpa BT he Brocoaestoarssmr piatis tatentsnb past
i nt er r upt iong dther picayrebaitkinofhederidoat 8 Gy Red Sl tnterrypting the
recording of a vigwed programto eli rri_qnb;lt e g@%@a‘f@'ﬁ#& etaﬁg“#es%?tdi ng.
A separ at & 'BUF% 1 P985 | Rictyre mestdmmediately peecedmgethd uskoselestldeprenirdeng t he
i nventi ve thé USBOISIBHS i i The, wi deo/ aydi 0 i.nput processi ng path
140 is a signal processélﬁgg%?sr%ﬁﬁcﬂ)rre og?n & ‘Eﬁengﬂ}f g%ﬂ%ﬁ?'i‘ 3i#81 deletevi si on
si gnal , f8PYd&kpiebiresNRBEatng BAtweemtite 3Serdiel dtbd RibtaACkS] t#g}%@&mt Qfagxanpl e
MPEG- 3qor pM?Er% 2T f%r digital r gaor di ng by the device 100. e |npuat pat h
140 conprises an Re deviREEstesisq REnkan K eietureransideny P pictarenampearMEG 1 or

MPEG 2, 1bétween Yhelasei Selected HOURS LbSEShE Actual start picture.



. audi o anal og-to-digital converter (A/D) 146 and an audi o encoder, for
~example MPEG 1 or MPEG 2, 148. A subpicture encoder 188 is provided for

gener ati ngwidhi1sspi cture information to be inserted into_the data stream

The digitized signals are conbined in a multiplexer 150 SRHUSYPER i g .may. 2004
record buffer 152 until an entire packet has been constructed. As each
packet - is constructed, each packet is cenbined with the output of the

navi gati on dat £¢feRdinatt emecaspect, tthé IﬁeWHt‘aM\/bsée\ﬂBQioseW&geg hé QE}J‘ET or

correcti onggadi jreuit 128  Error correction. coding 30 circul 28 can
al so be deerr@ otq% ﬁ‘ee %Saef tseﬂ?F?"t%%tartrﬂEW'ﬁé&Welmr s¥lectesistpeitpiptuoe ésshhg pat h

170 conpr i getirer Mitercativeds tthe ReRtitsfe BYD utfer, or output
buffer, 172, in_ which data read from the g?\gggicéﬁqg%qbﬁ%gﬁ%al start
PCTI US00/ 29844¢ £9 beyan \picture fma gubseasrent @OR iftthenaek etlactearpiétirs her

process NowitAinGaddde KBL Fasd : S ondj ti.onal] access circuit 174
that controls propagati osﬁ tglfooéﬁ@?%%gﬁgﬁoltgﬁPBWH”HéhﬁFF'PE‘eéx@PtUWG and into
respective paths for video and audi o processing. Accordingly, it can also
appear that the track buffe eds to be only large 5 enough to store
one segnment of data, also c geerntion efgtheDragyingst el y 0.5 seconds of

audi o and vi deGiguriogr ABIOMRIBEdran of': b | caded by decoder 178, for
exanpl e from MPEG 1 or l\/PEGZ)d andOfe%E%%}e'%%aes S/Dgg?‘l\()%%%i\%rﬁﬂ” R&PERMId9%DN

si gnal , f VR QAR enareSTvVENcEhDPenatifly featoetein ddtdrdaiibe WHRtRe isvaiggaded by
circuitd 18Zrangemep¥anpl e from MPEG 10 1 or MPEG 2, and converted to anal og
f.orm by audi o g! gital-to-analog (D/A) converter 184. Finally, the

subpi ctur e i nf 6tovgd isondiagrarh usaful beemnuseathd frRdihg 1A | by
circuit 18§3,5The output processing path 17'06 can %e é%'g?é?g %(r)g‘l@ﬁ%%ﬁ%e t he
error correction circuit 130, .as noted. . 15 DVD Media For purposes of
ilTustrating tRRg.i3néentiayeaiusan . program material can be recorded
onto a rewitapl e DVD and pl é’;eﬁgﬁ%@?'gﬁgg&?@\ﬂﬁ??'éﬁ'@ %eg\ ek i t abl e
DVD 10 shown i R9FS34\ is2a ppiealidRBstrubre use 15 pititats GOP ihHislayy 66qeh00. The
disc 18 i Usbf F&% N aifinkl @l o found plastic plate-1ike menber 12 having 20 a
hole 14 in the m ﬁ%’ﬁ'@h@gcﬁdﬂtet@t‘?% BPrIESSr ding on the track is typically
out war dl y al onbiga4sipianaénd piatire tfanstdriiBtRnstaBld G . i the spiral
to a lar ¢, [g r| us part of the spiral. The severafnggrrgzg@ﬂg%ggﬁ?ggﬁl ar ge
dots ( _ j P& 3t‘§°§8§5t'i ons of the track ,not shown in the drawing. As a

result, the begiyngij L2l k is.deened o be near the hole 14,
and i s denoted .Ey 2§Qg%n£§€3§?t%§f%ﬁggp t[aﬁge %$P5{°rieépﬂé@ﬂ%d'“to end near
the rim aReMREVElenthasimbyt df et &0pictiesfoskdd.| ed in the art generally
acceppp def i ni ng t pg beg r’{ni.n@l and end of the spiral as noted. Certain
advance features n°actordinitEe Wappfarmationehlei wsefurfonmyplaming the ititze
backwar d tepwtaiengpcbdsioriah ofdroffo®, | arger radius part of the spiral to a
smal | er radius_. ar7t, of the spiral. The track can al so have a 30

si de-t o-si de \AE‘BbI ds afhawaharinuseiul fies explaining the edaco picmenprdedj a type

i ndexing. Due to difficulties of scale only portions of the track 16 are
shown, and these are shown in greatly enlarged scale. WO 01 /35411

PCTI L1SOQ 29932 31 . Deatailed Deg@intinh date Prefdrtad Einbelinidnts’ adi al |y
concepgric section of the spiral is sonetines referred to as a track, but
this termnology is not commnl%’cafﬂﬁ?tﬂ BY Dy Revigei ng that specific neaning.
| n CD- ROM s) fArdesicapbe foi i ' sed to refer to that
portion of the spiral trqckh‘?ﬂgﬁéﬁﬁ{]gﬁ%%’hgog’%'%gﬁécae%a‘?poerg% fegdires Mer 5
sel ect | on?c“aq'iga "E?ewémeﬂﬁye'ﬁivmmmwa&gmmm {itirze P eSvrit¥@ld Ous

nodi fi cat} : i jllustrated jn Fi.g. 1 and the disc nedium .
i |l ustrat 2‘38?29“&%‘5”89?4&% odangs With, Hie,beptive aispRsRmEntHE Shevemied

features Plaglidiagremefanmi im Rigcor darcRwWHthBlet diSc HMER s, 't
wi || apRy etc'bﬁtsg thath t he advanced features taug tyﬁzefsre%ﬁ%g?ge%aapspﬁi cabl e
to otthr ritable D in the illustrated embodiment. In many instances, as will be

noted, the rewritable disc medium can also be, for example, a hard drive or a

magneto optical disc (MOD). An example of a MOD is a mini-disc. In many



i 0 kinds of disc nedia and disc nedia players and recorders. As shown in
Fig. 3, each DVD contains a video nmanager 26 and video title set (VTS) 28.
The VTS includes video title set information (VTSI) 27, an optional video
obj ect set MOR3%hu 29, and one or nmore YOBS for title 3@CWusmizgsent ai.May. 2004
the actual title content. Each VOBS 30 is conprised of a plurality of 15
vi deo obj ects 32. Each video object 32 i_,ncl udes a plurality of cells 34.
Each YOBS jh&tafe8®rihagH : i of inters to cells, In this way,
the VOBS data, |inks cel “s“%t%ﬁﬁ%?ﬁengﬁafﬁ?fﬁfi'eaﬁ'sswmgm&amer beke
prograns ofidexphd agd®.t o be played. Cells within a particular YOBS can be
fl agged for pl inan sired order. For exanple, they can be played
sequential ly o%readned@?ﬁl)‘}.gsiﬁ cepeble o ritngcpnigeandaregtingafromythediséOBUs  36.
Each of 't heedGBl)n 36isi dxarhbi6Na toRnbReOYBONE 8Nl d e i, d.gsi des
typically contai naz 0.4 t"c‘)%l. 0 secrcl)nds oyﬁp?%%erﬁhgtqeyr:cerrcao{wrfsﬁ.a Each VOBU
36 is & séaﬁ‘g??&iﬁ Psgemalvpiesa icantrekssctiond! 20, devide5achioMARI Sioaktsinygi t h
exactly ongtRavicatd an, NV P 38 and coul d_enconpass al | of
fol | ow ngrEk\ai nds o?ﬁ%gg’g%glglﬁ%fauoditﬁé)Qﬁ°8§?f'?ﬁa8ﬁ {P pckp Plgeation obomiss packs
(A_PCK) 4®fahd bedksplocditfeesrnaestiof SBr P&k ié%e|fm%eWﬁ%e§§tRQQ@&£%
present ati qnscconthﬂ?l b{‘]?f romtion as well as data search infornmation. "he
data sear ch TSP hE19 BiPCre 'ugwdgIfor puipeses phrpryenigraskindnisdes caticpl @y back)
Qv pl @y
that is, npdessthRdingitah oRaPRicHOSH .the total pictures are presented in
order ,to achi eve'a“?astgr% pr:asent aﬁeidcq)afr\\”%ep the material. One aspect 30 of
data d8arch i nfléerraesmanigadIsyemnblyt had cotmphiekps rhé@r AQBORR ispindirld 11k

ref erence st i.thi.n. . the VOgU esponding to the current | VW_PCK.

Anot her ascg%[gtﬂf)?g?wg %@fmﬁ gsi%cayﬂtco%{iﬂaﬁés? t8e dpdermeved pvar thieBUs f ar

into the fsptnnireg discpastlagdr on WO ik 1. 2004
o0 48 BB TSR ol

tt presentation, relative tao the current W
e s ol

rel ative £16°£FE YUHEYRateORPP 1 dtasdy hureed ants thefrackntrededardiigedrits of t he

NV PCK knowayi | ' ' The VOBUs, in the fut
ol atiye To b ey ane ey AR drodeM RGBT Eplplimbsts phunterinding e

NV_PCK® kn&Whinyengopmitiis (it eevarrtdwhether thed tist)is rezaedab©B8 Galori 1kl YRs,

navi gati o i C rm. ranching or other interactive features.
These nav:agr:]gﬁ“(%&g%%%}n%§°§§ﬁ’%‘ie$ﬁ89[f£% Whethgr the doylple-sigedsegardinget .  of

pr e- conmardsubSdpeat peatic foandse aR8, Bkek YA ' Lgation
comands identi {bi ed %t hin the NV_PCK 38e ?} tmgrgg?ﬁle?%%eog% o\?\ﬁ?{%%&ccommnds
are execuPEHOR £ath sidesceihe piskyp 8adnhemotsi ard ¢anttdiled coynmyerve T1b) owed in

t he VOBS hjeaar@ph i : - GO ds. of these commuands are
stored in a tabl eﬁ\}f{‘ﬂh?ﬁe@ﬂ{%ﬁ?ﬂﬁ aggng'gaalrg‘l@ﬁﬁﬁﬁ%ﬂgﬁw ﬁ'\?n%ﬁ'?a'so t hat
they 88n backefahedigreaOadisya fildtdnpatyi Dié PRYbEEKBRINASisCASo dh Sl ﬁ?hsg

. : . ki

cont rol CgHo;l%g{rggtiggk&gﬂgégiouv%r&igaé@gf operations associated w

branchi ng or i'ntéeracti : idered past of the pootioteedtiarw

control wot hatIOdﬂmméd\zidsmtldﬁso@Eh@prclcieggingjfﬁé%’ exit, and so on. Edit To
Picture Wthout, K Decodi ng And Re- Encodi ng 0 EG Bit Stream For Recordabl e

DVD 20 A net hodhP FORE®h BaRtiRe 14Ptapmprises myeamitiol ceatrmbpgesesing LAHOGRLSS

pi cture ediyi ol 15 Rl: roups-.of - pi ctures and VOBU on a
DVD disk. Fi g@ﬁq’iag'd?t%gﬁ%}@e% 's"?r"ﬂ%ct%ﬁrbﬁ)%f mi‘%-%“&’t"b&% isyraliep| ay
or der 2fi t RJirst e Isigriaheo titieaiinution idata en<taa6n cheGt M2lsadidad Srdot YPI cal
15- pi cturq@%{l sgiructure. However, it should be readily apparent tﬁat t he
process could HR8S FeSeendJRaUFighaldeHbe navmasion datageneratias eirasital 26.

12- pi ct ur eTKORer M canlal9b foorm a video edit, a
user will comonly need tb%)?odrgsﬂcﬁr%é;%gﬂé‘é{?ﬁ%&&g&o??%%t?%_tJ_Fg? F@Yi’ﬁ\aﬁﬁBn whi ch
the editi Agtopeneration oreuiy.1 2 sepmiesisfitsy ieutneginnene midiisleRECAROKS a

i al | e in of the.pict h as B pict t
oo Genodad o (PR RS B OFE Nnd AuPuSh S05measTnp el B0 e RutoD

i mredBat eby theMuX E8W ivat ¢ipua 46 anBerPbiCddiF&Richeddiey Birduith b82MnSLLAT ! Y.
P pi ctureségannot be decoded wi t hout _i)recedi |r?g 1%0?{5%%’2358' V%%&Mll

PCTI C1S00% I@%Q"@i c_orrﬁ,ﬁyor} codinw circuit 128 is a recordable input signal supplied to



. 12 The inventive arrangenents provide a uni que approach to solving the

_foregoing problem The process begins when a user marks a begi nning and an
end poi nt defjmissmg a segnent to which an editing operatiQn jis to be
performed. The precise picture beginning and ending | ocatToNEY% A heat may. 2004
presentation which 5 have been marked by the user may correspond to a B
pi cture or P picture which cannot be de®oded i ndependently of surrounding
pi ctures. TR RiIFiHP $@8ewhidrevdlybe dhumetibonts esd byira hRRRES tH@Wiéﬁe%ﬁ”ﬂrf‘g and
start pictih8gscaS necessary upon which will define the actual segnment upon
whi ch the edit Tc;';;erati on will be perfornmed. This selection transformation
is illustratedThe dérgeal GRG1220i1& Brefdral ) the yhiUss faling a

€0 Prefdrabfy fad %%SQQﬁtbeFIa{a & tawgglg_pg_ 3A

process a rding to t i nventive arrangenments wt eferenc

and Fi gs. Ct%?éracrﬁ%ufﬁﬁroﬂiégngé@m buifest1®z Foehaiverin Fiqusier Coel £22 $ad St art
pi ctur & ardklexs, a1vdify ahyrEioMHaE i Laf 4 Vi deo, segnent on which an

edi ting operation ilﬂg to be Oﬁffg}%fﬂgﬁ&reg@ g'&? F@ﬁgﬁr“gt@égg%%ﬁ fgeord

per f or med BYfTEAMP X iartthilnsirpesmef inplementihg e iMente@brrdRgdRe Bl Ks@gaigonent

of the vidg tion.. In step, 702, if the user selected end picture of
an edit seg?}tevggtrgisogr%&vg%% 'ﬁé’dmf'ﬂe‘gé‘ gremoryifer thecerveptiphatapegatidnsen t he

syst em wi |derformeddyy ¢antsdlagPy Q4 2ang 5m°1’§9t5ﬂ§?4‘eﬁ°ﬁh%%sef§?g% (g:é ur ee\g: |l be

used as t?e actu end picture. However, pict E8eBi ct ur e,
Seinn Do

then the GrBPrevfed fermemseniling GBUW 122 1n péatriscoMiitBhnks t he |

pi ct ur@ ONnRRRBnRsCHY] i ' | v, before oy after the user selected
B pi ct ure. Fi g. P lﬂ@j{lﬁﬁgfgteﬁﬁ??fg%éﬁ%%’wquHte{é%F%f_i n which the system
aut omat i cal |y éhewyed huiternied? fastiewerhetithBloantiiéhs inBlcabePirGkyr € nost

i mredi at el r e, user. | ected B picture. Fig. 5 illustrates a
t ransf or neft%f?%gérﬁacgrleégwy %?'@??Fet' Wé"éeg\éf’@r‘h s Hataverse, jasfoosesl,t he new | ast

pi cture t@abee/phg dnddstod. Piies HaEsd RS ',tpg?f' | ter the .
sel ected Ewpl cture. |f o'tBhe, trgns.]c or na%tlgtg.ﬁbt ab goaégusé cg;_er {'?%'mgﬁfof%m hen the
process c ?ffa(‘}‘&@@dnﬂ?ﬁ‘aé'é’t'PSPFW%lm%emlé&OBacﬂoofshepperéa:andehfprbbﬁm or

t ransfisr n@iteQ0p i Fii | S d. then additional processing is
required in st'%pl) (lglge génc ré‘%aéldfé'teﬁéé%s‘vg?% i'Q eiyaty Geaunensialy EenyaBe t o
use the |rqocdinge Adsepanitebuffer 366tihatoadneds secdietorhands gL, sel ected B

pi cture, }rna@ teF% ﬁ){ﬁtem r ef erablgy adds a sub-picture to the picture in
step 708 so that PR 8 BEERYaRTaNgsMants taughtbepsiot ure appears bl ank during
di spl ay or pl ayhaviteolaudid thpud prd ' .and. P_, WD 01] 35411,

PCTI LJS00129932 31 “°Ma y . pzo(ﬁ&éi%stﬂgg'%ﬁlel{sﬁbs%g"g&a&ﬁ’l?é&s%{?% cdryitnfor
under | i ne8°NY§§t188 &ronventiany! \Blayisienisigeabpeexamglelersean HALE s ect ed end

pi ct U@ api Lctur del e For exanple, in Fig. 5,
where the %éﬁeérée_s"gaﬁ%‘g?géﬁ)gg?e%%”ef’@r@["??ﬁarWFEF&-Z@ her @igitpl recarding dydel et ed.
5 In steptiridevicd 100e The dipuripatiinaodefmpring $DRTERY e@qﬁeénecﬁ“ea%oby t he
user 1Is n?ECOHqB A cture or %P picture, then it nmust be an | "picture.
Accor di ngFy e e L \RAmRle MREGY) oM PEEF2nt44 fhevidenal arst aomppises uhe to be
the | pichudie anaidyitd-gigita i,cture.. The progess then
pr oceeds M?D step %2. n Egi«?%?ﬂ(?} g}i%gglfj ésnef‘[é%?&ﬁ'cgﬁgr&b?&’ﬂm@ mar ki ng
t he begi nIAFG-bfordMPEG1D 48t As egbmioturé ahtsdérones 6k bhe iR igeRefdRd € O-
B, 2. &5a) . [ N ref.erabl y. ski pped entirely. Thus, the system
will pr oc?a%gt}ﬁ?tg%;@gpﬁg&zﬁg bteHBSQJ&%QIm §'§)§F?t°pFEF‘UF‘e Tsudigitzedretgmalsy be
deened t oafgecdrhkinkirista duRiptdxsr @ 52 ahd18td8 ;hen proceeds
to step 722. |If tkhe user sepl¢éectred s?arttpi %E%%F%rﬁﬁ%fgérmgn%'ﬂagtep 713
not to be®XIBPIFEL NA' BRAD GANsHNEted: oveedch becketds abnatrGEaRRd, e pabBResY St em
proceeds {sGcthSIR 7 t he. syst em aut omat] call y, chooses a new
start picture tve(t?)éd@imgﬂ? agf@{tuogfghﬁo%&q%ry‘m@oé%?eqe?ei?rt@é‘éﬂfch’& inee NEX
sel ect ed BSpiandugent tTHhs emmw cotrartiopicetigecicuit ey, @%T%rié&ti%.c{d’&?n ct ual

[

startadi CL: ining the begi nping of the segnent. 20 Fig. 6 |'ustrates
t he f%@eg%‘%\l'gt grgécc sgf?)lbes%egﬁcrﬁ’gg%Pﬁ@v@“s’%"‘&r'ﬂpbi patlr B40n step 716

relative to tHehd ypiialprecsshi u " i g. Accor di to
pref erred errbﬁdi nentpfmzfny i nt eg{ﬁ‘gtto]’l‘i2?%%%%'&88rsggoggﬁg@gf'f’ﬁg’?%cgﬁ g:ggrf’"l e
user sel et t@G<Rutanr ar aHtputruiftart 1ZR, &t whictptiatauread fesre tHeldded i n step
718. The pictures can be deleted by one of the follow ng ways: (1 |
deleting the MPEG bit stream 25 data; (2) using stuffing bytes) such as 00
or FFto replace the MPEG-data; (3) using padding streamstart code (00 00
01 BE) and 2-byte padding data length; or, setting PES packet length to
zero if the whole pack will be deleted. In step 720, the | picture and any
internediate P pictures are preferably made bl ank during display by a
addi ng an appropriately configured sub-picture. In Fig. 6, 30 bl anked

pi ctures are shown underlined. Significantly, the foregoing approach all ows

. o . v T T T T T T TR



. WO 011 35411 PCTI US0012993a 31 . May . 2004 14 to decade the B picture. In
.step 722 the edit function can be perfornmed on the video segnment defined by
the actual ¢ gfds,i Cture and actual end picture. The process is conpleted

in step 724. Picture blanking as described herein can be KIf&MEINIheg iMay 2004
variety of 5 different ways. For exanple, a sub-picture can be used to

bl ank a main pi&ture by setting the sub-picture size to be equal to the

mai n pi ct uleeserskelediim hdvkets 3F iy f syh-picture to blank, setting

t he col or %f é.he sub-picture to ﬁggt%'fbgre%aﬁ%t #ﬁd’atckgtsc%ﬁtpt”&%ﬁss%b%

(solid), af@"dapprhfpcest circeit IFuathat cantrolsiprepdgations taelblahﬁéwtgr&@r{)e the
sane as thdeﬁhﬁ&ﬂéﬁétﬁmaﬁ{g%o% th(g. mai icture. If the sub 10 picCture is
to blank mare than one picture, the 'HF?SI[‘]%‘ypfc’criWq and audigeprodrssirgt. al

present at i &§ceidinglyoit cah(alsf ammrphsﬁM@qsaék%Lh?erbi?é"ﬁ??dsf For editing film

structuge, ghd dis g sary to make sure that the inter aced ?8Byf'iaéqebl and

- enougm t Ope’se f . .

bottom fi elg adre mafoE%é’B. CEMeRL f data, mdro PratesipeddinghteyappaskikrteRMaest o

mat ch by eb¢dvardsadcdiuds and YRR prbhfaRh rﬁdt?l:ﬂ or deleting a repeat field with
15 regard to eifher, the actual start picture or actual end picture. Audio
may or may not yidegds deeedad b\hdemadilaadowbﬁ@ﬁmelf@orﬁleQGhsoplﬁ/ﬁjE%l_at ed

he

W th the vpdeey ehbSd LI | . c problem In order to solve lip
sync probl em Sone aegjd%mogﬁocl%?ﬁ?técg'aigé}%"'ﬁﬁnkf&%l for édample NFBE @rPALlin of t he

associ at ed! ¥ieticodprat®. i The feid/PBub iSdoJi d. by setti t 20
audi 0"\git e fo'erP dz.figne 1 dat a)’ f or c!eB)?%H %cﬁdc')tgggftg)ﬁtel%mpﬁfg%}%msR’ﬁ’%ci at ed
with display 1erae: GndLanyprtediia analeg RImdnt audis digitdihe-aFeidghenaper
user - dat a dorelegter 18aC el ave been del eted, sone closed
capti on dat.a ,r?aernot ggﬁ\slg\fﬁgg sph&gg%g?n oémﬁﬁg(}éﬁ‘ﬁ"c'élh%é’&eﬁ&md ferether
the |ine ZASYLt 2eqpsieddy eirdrit 4B6eThe ootptaﬁmeeés%t@patlhnmlcgn he Jetee%ggg y

I Ve

appr eci at ed jRyukd illled jn the art that the foregoing I nven
arr angenment for eglﬁfgieﬁ}gkacoéff’{'?%ci’%t ' 8Qeps BPtechdi vi dual pictures is not

limted to the precise enbodi ments disclosed herein. In fact, the inventive
arranggrrent.s can be used not only with DVD nedia, but also with any other
30 nmedia utilizing an MPEG conpr essildviDddediae. 16 CLAI MBS 3. May. 2004 1. A

met hod for edi Fopguf e . up of. pictures (GOP) in a nmedia

wi t hout decodi ng-g'F'n esgg%Icfii%dg&%lg'ﬁgﬁhﬁ/ﬁ%@“é'ﬁg@d@&ggmﬁéﬁv REe@IN Siatgrialhe

steps '5 GED br?aﬁeﬁpfdydaqntb&aeﬂwﬂttabl%e[DVBedrﬁBélﬁ%&ggclP;'gr%wE%\tNQitébqgﬁ\i{/[By a
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sel ected g ] jd.encoded signal to be edited; autonatica
i denti fyi ng%ﬂgaagﬁjgweﬂg s&f’&m&“e"s'so? '$ ghigable fecusalas digoet2 hadedcon a

posi ti on 300saTkle dizer 166 ReinRd KR4 fRE tive to at |east one lo
ot her ,pi ctaur'r(? 34 t,hintB saj d encodtgd1 Si dﬁ'gpﬁggﬁla?t%eprl?%r"lﬁedﬂemeéaizthﬁ‘ﬁfh@ti on
on an<act §al°'&d§nBrihedeiddia.t Ehe Wirestioni ofiodasading 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

25
and is denoted

by diamond 20. Those skilled In the art generally accept defining the beginning

square 18. The end of the spiral is deemed to end near the rim,

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

inventive arrangements utilize backward recording, that is, from a larger radius

part of the spiral to a smaller radius part of the spiral.
" 30 side

The track can also have a
-to-side wobble, not shown in the drawing, to accommodate media type
indexing. Due to difficulties of scale only portioné of the track 16 are shown,
and these are shown in greatly enlarged scale.
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| Sgsgﬁgp%%ﬁﬁg giﬁﬁwsﬁ?aw gg‘h?‘l’ ?’%ﬁ@ggi:'grgegmsk%ggmw to said actual start
picture is conpys steslvafin Fig. 3, each DVD contains a video manager 26 and video title
set (VTS) 28. The VTS includes video title sat information (VTSI) 27, an
optional video object set for menu 29, and one or more VOBS for title 30 which . -
contains the actual title content. Each VOBS 30 is comprised of a plurality of

15 video objects 32. Each video object 32 includes a plurality of cells 34. Each
VOBS is comprised of a collection of pointers to cells. In this way, the VOBS
data links cells together and indicates in what order the programs or cells are to
be played. Cells within a particular VOBS can be flagged for play in any desired
order. For example, they can be played sequentially or randomly.

20 Each cell includes a plurality of VOBUs 36. Each of the VOBUs 36 in
which the video content of the disc resides typically contains 0.4 to 1.0 seconds
of presentation material. Each VOBU 36 is a sequence of data packs in recording
order. Each VOBU starts with exactly one navigation pack (NV_PCK) 38 and
could encompass all of following kinds of packs, including video packs (V_PCK)

25 39, audio packs (A_PCK) 40 and sub-picture packs (SP_PCK) 42. _

The NV_PCK 38 contains presentation control information as well as data
search information. The data search information is useful in performing “trick”
modes of playback, that is, modes in which some subset of the total pictures are
presented in order to achieve a faster presentation of the material. One aspect

30 of data search information (DSI) is that jt helps the decoder to find reference
pictures within the VOBU corresponding to the current NV_PCK. Another aspect
of the DSI is that it helps the decoder to find VOBUs far into the future or past of
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sai d procesigeetgthe contral CPU 122 to perform a variety of operations associated with

15 branching or interactive features. For example, they can provide flow control

with commands such as goto, link, jump, exit, and so on.

Edit To Picture Without Decoding And Re-Encoding
of MPEG Bit Stream For Recordable DVD

20 A method in accordance with the inventive arrangements provides picture
editing to a picture within a group-of-pictures (GOP) and VOBU on a DVD disk.
Fig. 3A is a typical GOP structure of 15-picture GOP in display order without
detelecine. The invention is described relative to a typical 15-picture GOP
structure. However, it should be readily apparent that the process could also be
25  used with other GOP structures, such as a 12-picture GOP (M= 1 or 2.). :

For the purpose of performing a video edit, a user will commonly need to
identify a segment of the bit-stream upon which the editing operation (e.g.
delete) is to be performed. This presents a special problem in that certain of the
pictures such as B pictures cannot be decoded without reference to | pictures
30 and P pictures which come immediately before and after such B pictures in the

bit stream. Similarly, P pictures cannot be decoded without preceding | pictures.



1 s means for identifying said actual end picture is conprised of: neans

 for assigning said actual end picture to be at |east one of an | picture

and a P pi r st nearly adjacent to said user selected picture if said
user sel gcﬁé l’gsﬁ'gppi cture is not at |east one, of an | pPETURW2¥3Y a3iPMay.2004
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step 700 when a user selects a start picture and an end picture which define a
. video segment upon which an editing operation is to be performed. This

selection process can be performed by any suitable means which allows the user

15 to mark as segment of the video presentation. In step 702, if the user selected
end picture of an edit segment is deterﬁmined to be an | picture or P picture, then
the system will proceed to step 704 and that user selected end picture will be
used as the actual end picture. However, if the end picture is a‘ B picture, then
the system automatically chooses a new last picture which is the | picture or P

20  picture most immediately before or after the user selected B picture. Fig. 4
illustrates a transformation table in which the system automatically chooses the
new last picture to be the | or P picture most immediately before the user
selected B picture. Fig. 5 illustrates a transfo:l'mation table in which the system
automatically chooses the new last picture to be the | or P picture most

25 immediately after the user selected B picture. If the transformation table of Fig.
4 is used, then the process can proceed directly from step 706 to step 712. If
the transformation table of Fig. 5 is used, then additional processing is required
in step 708 and 710.

If the system is configured in step 706 to use the | picture or P picture

30 that appears after the user selected B picture, then the system preferably adds a

sub-picture to the picture in step 708 so that the subsequent | picture or P

picture appears blank during display or playback. In Fig. 5, the | pictures and P
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actual start picture. 21. The rewitabl g3DVD devi ce according to claim 17
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)- 104| 16%HpsY0&K6&ative to the typical GOP structure shown in Fig. 3A. According to a
preferred embodiment, any intermediate B pictures appearing between the user
selected picture and the actual start picture are deleted in step 718. The pictures
can be deletgd by one of the following ways: (1) deleting the MPEG bit stream

25 data; (2) using stuffing bytes, such as 00 or FF, to replace the MPEG data; (3)
using padding stream start code (00 00 O1 BE) and 2-byte padding data le"ngth;
or, setting PES_packet_length to zero if the whole pack will be deleted. In step
720, the | picture and any intermediate P pictures are preferably made blank
during display by a adding an appropriately configured sub-picture. In Fig. 6,

30  blanked pictures are shown underlined. Significantly, the foregoing approach
allows the user selected first picture to be displayed, without necessarily

displaying the preceding | pictures and P pictures which are otherwise necessary
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picture to be the same as the presentation time of the main picture. If the sub-
10 picture is_to blank more than one picture, the display time is set as the total
presentation time for all of the pictures to be blanked.

For editing film structure, it is necessary to make sure that the interlaced
top field and bottom field are matched. If they are not matched, they can be:
made to match by either adding a repeat first field or deleting a repeat field with
15 regard to either the actual start picture or actual end picture. '

' Audio may or may not be associated with the edited video. If audio is
associated with the video, there will be lip sync problem. In order to solve the
lip sync problem, some audio pictures have to be deleted, or some or all of the
associated audio paéks in the VOBU must be silenced by setting the

20  audio_mute flag.

Line 21 data, for example closed captioning, is assoc:ated with display
fields of a GOP. The line 21 data is in the GOP header user-data field. Because
some fields have been deleted, some closed caption data may not be valid. In
order to prevent closed captlon error, the line 21 data needs to be altered or

25 deleted.

it will be readily appreciated by those skllled in the art that the foregoing
inventive arrangement for editing a GOP to the level of individual pictures is not
limited to the precise embodiments disclosed herein. In fact, the inventive
arrangements can be used not only with DVD media, but also with any other

30 media utilizing an MPEG compression scheme,
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of said encoded signal to be edited;
automafica!ly identifying an actual end picture for said selected segment
based on'a position of said user selected end picture relative to at least one
'10 other picture within said encoded signal; and
| performing an edit function on an actual segment delimited by said actual
end picture without decoding and encoding of the MPEG encoded signal,

wherein the edit function can edit to a picture.

15 2, The method according to claim1 wherein said identifying step with respect

to said actual end picture. is comprised of: |
assigning said actual end picture to be at least one of .an | p.iGtLJre andaP

picture most nearly adjacent to said user selected picture if said user selected
end picture is not at least one of an | picture and a P picture.

20 '
3. The method adcording to claim 2 further comprising the step of blanking
said actual end picture unless the user selected picture is at least one of the |

picture and the P picture.

25 4, The method according to claim 2 further comprising deleting any B
pictures appearing between said user selected end picture and said actuali end

picture,

5. The method according to claim 1 wherein said identifying step with
30 respect to said actual end picture is comprised of:
assigning said actual end picture to be said user selected end picture if

said user selected end picture is at least one of an | picture and a P picture.

AMENDED SHEET (ARTICLE 19)
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10B 7.  The method according to claim 6 wherein said identifying step with
respect to said actual start picture is comprised of;:

10 . assigning said actual start picture to be an | picture most immediately

preceding the user selected picture if the user selected picture is a B picture or P

picture.

| 8. The method according to claim 7 further comprising the step of deleting

15 any. B pictures appearing between said user selected picture and said actual start

picture.

9. The method according to claim 8 further comprising the step of blanking

any | picture and any P plcture appearing between said user selected picture and
20 said actual start picture.

10.  The method according to claim 7 wherein said identifying step with
respect to said actual start picture is comprised of assigning said actual start
picture to be said user selected start picture if said user selected start picture is

26 an | picture.

11.  The method according to claim 6 wherein said identifying step with
respect to said actual start picture is comprised of assigning-said actual start
picture to be an | picture in a subsequent GOP if said user selected picture is

30  within about the last two pictures of a GOP containing said selected picture.
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LS$109T& A4 selected segment based on a position of said user selected end picture
relative to at least one other picture within said encoded signal; and
10 editing means for performing an edit function on an actual segment .
delimited by said actual end picfure without decoding and encoding of the MPEG

. encoded signal, wherein the edit function can edit to a picture.

13. The rewritable DVD device according to claim12 wherein said processing
16 means for identifying said actual end picture is comprised of:
means for assigning said actual e_nd picture to be at least one of an |
'picture'and aP pfcture most nearly édjacent tb said user selected picture if said

user selected end picture is not at least one of an | picture and a P picture.

20 14. The rewritable DVD device according to claim 13 further comprising

means for blanking said actual end picture.

15. The rewritable'DVD device according to claim 13 further comprising

means for deleting'any B pictures appearing between said user selected end

25  picture and said actual end picture.

16.  The rewritable DVD device according to claim 12 wherein said processing
means for identifying said actual end picture is comprised of:
means for assigning said actual end picture to be séid user selected end
30  picture if said usel; selected end picture is at least one of an | picture and a P

picture.

AMENDED SHEET (ARTICLE 19)



9 109& ()- 3%$109@& ()- &Y !109@& ()- 9109%@& ()-

VSAE_@ ! F&1090&' () - @10%T& ()-9! 109%F& ()- 9&10%& ()-9l $10%F& () -

9$109%@& ()- \dE_@! F3. 10%& ()-*$1090°& () -9) $10%& () -

%40%&' () - &# $10%F&' () - "1090& ()- 18 at. May.2004

GaE.@! F3710°/6I’&e(mwr@a‘ﬁlﬁ%&/m)déﬂd@%&ofdxn@y&lﬂ%& 1(2 fu%&lQﬁﬁFﬁpKlémg
91$10%I'& ()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading
43] c" HW%T%QP@SIV%QWFGBPM foHgmrking a3}ser se}mddr@ampwturmm ng

def
(L &( 1. 00BaRKia BRIPRES SROTAN: | S0 G A GG 38 DVREEFS ~6Ti res New
RomanAri al Coubytglzé:}j@%%gﬁfg &L G0 HER T8t ying an actual start picture for

| HSIR () * ¥, - .
<,=>?@\BCEEE%16W§HIUM¥£[66 A pedieidal ghsaildl usee el sétedwiart bicture

" relative to at least one other picture within said encoded signal.

18. The rewritable DVD device according to claim 17 wherein said processing
means for identifying said actual start picture is comprised of:

10 means.for assigning said actual start picture to be an | picture most
immediately preceding the user selected picture if the user selected picture is a B

picture or P picture.

19. The rewritable DVD device according to claim 18 further comprising
15 'means for deleting any B pictures appearing between said user selected picture

and said actual start picture.

20. The rewritable DVD device according to claim 18 further comprising
means for blanking any | picture ‘and any P picture appearing between said user

20 selected picture and said actual start picture.

21. The rewritable DVD device according to claim 17 wherein sald processing _
means for identifying said actual start picture is further comprised of means for
assigning said actual start picture to be said user selected start picture if said

256  user selected start picture is an | picture.

22. The rewritable DVD device according to claim 17 wherein said processing

means for identifying said actual start picture is comprised of means for

assigning said actual sta&-picture to be an | picture in a subsequent GOP if s._aid
30 user selected picture is within about the last two pictures of a GOP containing

said selected picture.
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