; e3eMp} Mkxy$zX{| 6} Tp} aoM *166166* WO 01l 35411 , PCTNS00129932 PI Cé% 2004
«ACCURATE EDI T W THOUT DECCDI NG AND REEV“W‘MW EG BI T STREAM
RECORDABLE BACKGROUND OF THE | NVENTI ON Field The inventive
arrangenents rel ate generally to nethods anggg@paratus provi di ng advanced
operating wealssses for audio only, video only and both wicasseesydszaudi o
prograns recorded on disc nedia, for exanple recordable digital video

di scs, hard drives and nagneto optical discs. 10 Description of the Rel ated
Art Various devices have been devel oped to enable consuners to record video
and/ o audi PICYRRACGURATE EDEESNITHOUT BEGOMING ANDBEade t ape
recorders, vi dBNCQOPING OF MBPEGZBIT SEREAMOFOR REGORDABKE and nost 15
r-ecently-,-recordable digital video discs (DVD). Hard drives and nagneto
optical discs have al so been used. A DVD that can be recorded on only once,
and thereafter is essentiall, is referred to by the
acronym DVD-R. The acronynr&& 50 o—gererdl |y to refer to the

Wit e- BncTechhiceEElgldd- once, 20 technol ogy. Several formats are avail able
for DVD's to be recorded on, erased and re-recorded; that is, overwitten
or rewitten. TRadrventiveasrangementsoreaiate enerally doymathoNOaRhRpp&EusRW and

DVD+RW 5 il ' ' ' . standard h been adopted. The
acronymns \r/%vn%f& Q&B%?gﬁﬁﬂ&%ééﬁu%@?éhéﬁos%n Y!s\'e'ge%jgﬁlsra};ﬂdl'9/o oY er to
the respedndwaudieprdgrais ee@fded ohntidogiedin, fRodantle eedtrdatila dightal Oilebt abl e
DVD t echnaql.oqy .ces and net hods, i enerally intended to enconpass all
of the stéjﬁsg%r ngﬁri"(ﬂ? %ﬂ@"ﬁgwtﬁe‘?mﬁaﬁggﬁf“ as wel |l as those which nay be
devel d@ed in the future. In many cases, the program presentations are
recorded in the viewer and/or listener's absence, for presentation at a

| ater, norescHRtiemplthe Related A s 30 is referred to as time shifting the

program At ot iof . LS ' ' d and/or listened,to

b Chout bel ng. rankl BEitesd nRLL BEaTUbTeIBSIL T Eofilmets 2p ORI VAR ¢ ne
vi ewer' s and/araudicpmyearns far latertpreseritatiomt Such deides frifuda@pp! € * c00002*

- 2 MAR 200>f WO OlJ 35411 PCT/USQO0/ 29932 2 by a tel ephone call or an
unexpect ed®6RgPES, Videprcasgatte reqas e’éanI"Bqutﬁ'%P%’ﬁB?Ct‘l disegataPHimesta t el evi si on
program fragerftiAibddtdalie Gidieas vﬁleﬁ%ﬁ%@wm‘?‘mar'dmrﬁeggﬁd 4 rﬁquo -k eve and
| oad such a cassette tape quickly, the program can be Fecorded. wever,
the vi ewerdiggsdiaye alsasbesreuseshnnot vi ew and/or listen to the programin 5
Its entirety) anfvpitBERAPE rebdrdBd TRABHI SRce, “UHd theflare: il D& &rgS \Egl ng has

been

DVD read only memory, is referred to by the acronym DVD-R. The acronym
DVD-R is also used generally to refer to the write-once, or record-once,

20 technology. Several formats are available for DVD's to be recorded on, erased
and re-recorded; that is, overwritten or rewritten. These are referred to by the
acronyms DVD-RAM, DVD-RW and DVD +RW. As of this time no uniform
industry standard has been adopted. The acronyms DVD-RAM, DVD-RW and
DVD +RW are also used generally to refer to the respective rewritable

25 technologies. Reference herein to rewritable DVD technology, devices and
methods is generally intended to encompass all of the standards which are now
being used, as well as those which may be developed in the future.

In many cases, the program presentations are recorded in the viewer
and/or listener's absence, for presentation at a later, more convenient time. This

30 is referred to as time shifting the program. At other times, a program is being

| viewed 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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conpl eted. The tinme to conpletion of the recording can be short -% Iﬁn@%‘,
«dependi ng on, the length of the program Although rewitable DVD t yﬁ of"ogy
is generally available, operationis limted to such basic functions as

pl ay, rec®QO13f4st forward reverse and stop. 10 Pause i BCHUSH0R28832 e) but
only as a counterpart to pause operation in a VCR, for exanple interrupting
the play back of a prerecorded programor interrupting the recording of a

i ewed i i nat ial € f t he ding. Unlik t
hard dr| vags thiebBofe s 0FuR uiBthecaed fistor.a ibe en ey and erdibtenaid | onal |
functi on, waldhtihg &elelVBYomMGro ALk, ﬂfr%rxﬁﬁ@léj%dm¥gaacasllgﬂﬁ ’taﬁebﬁ{gc\f‘:c% Y 15

i nclu

econom c incentive 'té‘£ devel op rewitabl e DVD technol ogy, i ng net hods
and devi c&R ratieye ang 93¢ syebp sarsettadane quicklyntha progham dadrbierecoidedi s a

chal | enge Hew&ep Vi i I € ' [ JAREQV nt.ageous feat ures
wi t hout conpr%rnfé?r%gv'tsﬂgpaﬂg)l&ggégét?%aﬂs%&%gg%&% nitr?g[ﬁ?%f’?u@"%m es. It

i s des? r al§$ entigity aayd inee prapeb tineDvdusave ot aftenve: &eERIie§ haé BEeR0
features. r mangd such featyres in order to nmake their own hone
vi deos focr’gggiégéggil Srggg'mesg%ﬁ%rﬂp§§'°%é’gdﬁﬁé%c,°"§f‘9tcﬁﬂé‘)? $heft eeléndnd so on.
Such f eat deépehdaigeomhisd lenger bt tf pRgrdrecording a TV program For exanple, a
consuner may W sh to erase commercials fromcertain prograns, for exanple
sports events 2AfRpyeh edyitabls YD tachyrtitg bistgeseraliy myaildie, ipmiraticst isaccess
unit is a;gfedRo elchibSLidr n he Ssmal | est access unit is a
VOBU. Each VCBUoi scnomglggpﬁgﬁé:nosnpr?Iggﬂreo%('l%atfasﬁo%bwaﬁd 'SVRESEAd StePpl . As
such, 1hor ReusenpEGaitatile. g ary vs ediduntérpan tEERURE bperatiod &€ adyCw), RRd

- di \PE d. signal .at i | evel . Thus, t edit
| octay o cFarhE e G A8 Py ik ofth  Rpkooseet wrogran obinetaatng Shamm of
GOP edi ti Rgordihg o ai\iewad Qvsttah & SRGAGG Jcﬁﬁslﬁ’ils!'btéégfﬁorrl Ewetéé%éf‘diﬂi pes of

conventional systens) users cannot arbitrarily I ne begi nning ‘and endi ng
poi nt s at UBlkR eamputer baed diives, seeardable M\ devices pavepaseryosignificking bi t 2
MAR 2004 ; : >0 2.3 streams S on ich editing
oper at i on%ﬁ?%%gﬂﬁél%ﬂ@r rred.gglgﬁ‘gabnaficnégr@f’%‘ﬁg%ﬁrt 4. thefe 193Nedi t

may b5 di spirmoed irsentiveitoalevelopeoitsise DVDNddMRoRAY] MRivdthpARbtedyli Ng poi nts
sel ected bX ? user. In gqegeral ,.the foregoing limtation is attributable to
the conpl 8 fgviges,dbatr B8 URPY el AGommIterdiashdbuendt istrectmlienge deo
data 10 tREploith) sth deviteiohRniinbloleR; aBMRULEIRA foiyMIlioGPTPY essed Tn
order to neke maxi num use of avail able disc Space. e conpression

t echni queCPrBRIONRISINGHIEyB0gE etidecroasing gbste andviobneesingtsalesng. a si ngl e picture

in full detail I i nl y. changes assocjated with
subsequent i n&égg;&e%lg%te%g%ﬁi C{éggrtggélg'f?{]$§8¥% tRi"%ME SBFILYRR es which are
cpnImm y) f@it?esggdrmua.aari dfem.nﬂ![sﬂbbllfﬁigfék_iﬁ!{cﬁ&éﬂt)@&%?kﬂ@?lmﬁd,omé:t u][ es (P
pi ctures) and Bidirectional pictures (B pictures). | pictures are reference
vidsGs, F %’hsptf’r‘féaH éﬁ?ﬁ‘ﬁse‘p”ﬁﬁasd%déiagﬁ'é%&thw R¥tips @8d 68 amdSuthor ed. |

pictures | i
pi ctures fuatures@é Al ool R M6CorBingt 4 T9Srbg m.%%&&a%;ﬁléra Bbﬁ{mﬂ%grs can be
assenbled. | pictures can be directly accesséd within a 'video siream as
they 15 cBlaVighdpr|erase corameseialsfewrd edrtain propraptyder exempleciporte. evByits
conpari sogng ﬁ.,dqjigst_ur es cannot independently be used to reproduce a picture.
I nst ead, such pictures contain notion vectors which describe differences

from2he cl oselstarpMPEbis streping thd smalles? agtedsutidt ishi ?l%ulp)’og ;ﬁcﬂ@n{r@é b ?S ar;a .
of P picture to matc

encoded b oKi forward and backward to_the next
~macr obl oédsp(?f@rﬁ?ﬁgt t?é‘%gleﬁt aPresang ipiacY @BHs EaphdV @BV limnpwmipally a t ypi cal

GOP st i | ' | ' t | eci ne: BO Bl
T2 B3 B o Ba by P ae e EP e TG CR MDYy il MBS AR Bl ures

are possi i 8 GRR withruialegoding andvetancofiegahe IMREG eficddee gigestiasa GOP
struct urepjised, PigH t be randpnly accessed as 25 such pictures
cannot bepp?lg%é? yI decodgffs\?\ngpﬁgﬁtmgméaéquqn(?ﬁﬂﬂ%ﬁ miteq {0y terms ofng
30 resolution to a minimum of GOP editing, which is around 0.5 second resolution.
In these types of conventional systems, users cannot arbitrarily define beginning

and ending points at a picture level of resolution for the purpose of marking bit-



P pictures. Simlarly) the P pictures cannot be properly decoded w t hout

reference to the nopst imediately preceding 1 picture within the2bfAR 2004

stream This difficulty creates special problens for inplenenting editing
functi ons woossar dabl e DVD as it nmeans that certain pi gigivigsoaseszhi n t he

bit stream cannot 30 practically be separated fromthe surroundi ng

pi ct ures. - 2 MAR 2004 WD 01/35411 4 Sunmary of the Invention
PCT/ US00/ 29932 A nethod is i.sclas,ed fol editi ng to a picture a group of
pi ctures T99MLNR/HPAR Ay RiChief g  oRpERtinis Rge ?I@QEH%&!T’“I agd. dh aay MPEG

encoded sicgs@!thienesuldisndat b egttﬁﬁ%% BtE ﬁg%%%&% dﬁg&?‘éé &k ogréaesgf&?r?%ggi cture

to identify a selected 5 segnent rgnal {0
aut omat i c&epipningetnd ending raintaiseleateddndapset ure for the sel ected segnent

based on a posii sel ected. end. picture relative to at |east
one other pict db@%&eﬁhitﬁl‘g?ﬂﬁ’gk olﬁ'gﬁaté?'bﬁaqqﬂ'dg’ﬁ 18,40 £iae APMplexityedi t

functi 6n emseniatadtwigh dsegdingandebientodifg bye DVD digbodatLAPtHY Bl &r& 4 10 The

i dentifyi nﬁwzteio vvitr]%rﬁs\}p ct. to the actual end picture is includes

assi gni ng SINGE Bty Y, ﬂf?ﬁ?t'ﬁr“égri'b CREPARSSEE 4% Prasifido phakenmpxipiurwse and a P
pi cture mMp$tavaiRdld HisdEpasen i | f dhe user

sel ected end picture i géﬁ&;t E”z;tEQ:ong?é%ﬁfat%ﬁhg%F#%ﬁcﬁ%hﬁégglxd"sggP pi cture.
The net ho@sentially davalves stdeng hesingle pidtoretih fnk detiitdne adsqlertstoriag ur e and

del eti ng i res.appearing 15 between t user selected end picture
and the a?ﬁﬁ’a&%ﬁ%%ﬁ%‘%ﬁ% Vﬂ&&ﬁﬁ?we%'%sas technigug usps #repdent i f yi ng
the adOuakineisipiictrewhivnl ardepranshigentieits Adhitalni@fbsPl ldiifsf o be the
user sel e%t%efﬁ erc]d '<gtl cture if the user selected end picture i's an I' picture
or a P pi cleetedpictugs: RRjctuses) rand: Bidiregtinorliisturpe (B pisperesf. hpickirag a user
sel ect ed stdfdferdBcPl i L | £y nment of the encoded
signal to be ed tgd;p%ﬁﬁgéﬁ%ﬁr{g?méaﬁ{v%inglefelc{:@%ﬁé{a%ncoﬂrﬁﬁfe&;?%ft pi cture
for the sélweded piduresrare hrestel! anraferense pictaresifrarhavhisk bttse fHetuess &rart
picture r I t_.least on ther picture within the encoded signal.
The i dent ?%f?fs%ﬁ?{egpqv&’?‘}ﬁ"?se%%}aﬁ? %t'8°‘ﬁ\hg°°s°csa?‘f Within 8 videoastreane lag dbey

assi gbng cohmiraall ubkhe Hatatnaeided ¥6 Pedradle b picRirs! &% isép, prmedi ately
precedi ng the user selected picture if the user selected picture is a B

pi ct ure oP'9UISE GanPet indapendantly tiecusesk tegapiesivce ndlictuee .t hsteadysuoh del et i ng
any B pic IVt e . d pi.cture apd the actual
start pi c?ﬁg'.%s?ir?ﬂﬁﬁ'? Sn’ﬂc?c éﬁ"a\tr/%ﬁgl{gh\&n%#ﬁegén%egﬁﬁ%treg%egH‘chruaﬁe Fp?éegtt ep of

bl anki ng &argviduspi pitture oaRcpictvye.PFimatlly UB @ictpreeaiié BECcORIMBE DOk #63@fard

sel ected B;\Stb"érl? an tc{tﬂp}e act ial st.art 30n§iéct_ur e. According to one aspect,
the ident i Tying Sfe enexid 0k Fr Pictre e mateh macsehlpekspiosmingsthesa li ncl ude
assi gabngahd® pictuted. start picture to be the user selected - 2 MAR 2004
WO 011 35411 PCJ/ US00129932 s start picture if the user selected start
picture is an Fhfellayyiag '%@éb@'@@’r@Og@tmmrh@ﬁ &spictire GORiri dBplayfortiag st ep

ith . t i i d i gni th t ual
Start pi orning® deofedifé:hy B3 1365 By Be B 2 Pe BB 1081181 AR ce! ect ad
pi cture i slowéver otAabOBGOM sttudiasds drévpoBsiblertScd b@uSEda WeNt Rl durfidsd he

selected picture. In an alternative enbodi nent, the Invention can I nclude a
rewr i t abl 8f tRAPIRSIHEBOP strushireiusgdi B pictprestcanaotbgrandonaly goicessedess (GOP) i n
a DVDogedisgeivhidiidt dRREML a Of MPEG encoded. signal . The
device is re_@%onsi Ve ro abﬁgé@%ﬂxgd&@ %)Jr]g’r'r%rofé? %”'&%@%FB’EM s &Rd
pi cture t& pictenes.f Gingilasly| et Bobictures cannot be properly decoded without
reference to the most immediately preceding | picture within the bit stream. This
difficulty creates special problems for implementing editing functions in
recordable DVD as it means that certain pictures within the bit stream cannot

30 practically be separated from the surrounding pictures.



10 segnment of the encoded signal to be edited; automatically identifies an
ractual end picture for the sel ected segnent based on a position” Sf MARh@Wiser
sel ected end picture relative to at | east one other picture within the
encoded sivmed/3ss:and provi des editing functions for perfgefiusdre: edit
function on an actual segnment delimted by the actual end picture. . 15 The
rewitable DVD device defines the actual end picture to be at | east one of

an | picture and a P picture nost nearl% adjacent to the user selected
picture if the user selected é!ﬂ!ﬂ!ﬂ@l&lmf the lnventipnat | east one of an |
picture and a R RbfHodliS disbils j . I t he actual. end pi [e and
del etes any B pi ct_u're.sI agpeaflgﬁg} %@%‘ﬁg%gtqﬁ%hﬁesasr%@ %@?'8&'8?12‘5§Fg%re and
the actuaP RYia rpedie withoutidecading ntlemcoding alf w6 MPEG acbiéd sighsl end

icture t : | ected end picture if the er se|lected end
B: ct ﬂr e i g‘%ﬁ“'@@?ﬁ%ﬁ’é%ﬁ‘r "&argnﬁiac? :?.e}egf'%j ‘IEf'éq/P'EB”gzﬁ '%;@liv Beseleatpdnsi ve

to a uSer segmant bothenaidodsg siyndB R bs eb@@&;%t&h&ﬁéaugii&éﬁ{g?inﬂaqoari Qf:ﬂ%i fy a
an C

sel ected segnent of the encoded signal to be edited; n automatically
identify &R

RtHER J°§ {the selgried regnient based er bamsin2d thegrsentelbetzederzn a
posi tion gfcthidaGelsSiol 1SS lcture relative to at |east one other
picture vmgtchi n the encogz%gggaﬁtg?ﬁérﬁigﬁ e\’/vﬁt@@ g‘@f?r}‘fggegﬁ@"SLtaﬂ‘gl start

pi cture t getferrainglanpédit funetionoh dmaedaladegheneier@fbatyths aetsi osgl ect ed

pi cture ihictthr% user selected picture is a B picture or P picture. The

devi ce caRal'so del et e any B pictures appearing between the user selected

pictute and t hEharfenatyisd 8tdp WithRbSIeE S0 tHdSC Sl"é&epi‘&ﬁﬂfﬂﬁ@&megnk any |

pi cture and_an_g P picture appearing between the user selec prcture and
the act uaPS¥9%Pg the actuabend pictgreNmrberat0aastOr@1d 35U dicRES labSROP 2RA3R: 6

A di ' | e DVD dey] identifi th t ual
tart 1o et BT ABRGy B B hoBel Tl T YoR Beviciocted Biv b tuttar

pi cture iks rot at lgasttaneeof ol It gicnaé ianelayp picdherel EMMd et AYRISS TGS an
art picture to be an | picture in a subsequent GOP if

identify fhe actual st ) i

the user 5§ %8?48%6?'@?'1& the actyal gndrpituse and delesing #oy B pistyes eppesring a GOP
cont at®i nPetsnshleassee deldk . riB¥ 4 LPL | he awi ngs, Fig. 1
is a bl ockedi agr ar% of aer eﬁ\éﬁhﬁrg’b?igmf)%%ngg@%ég&t%g@ g%ﬁjr e 8;‘78% H&jt% th one
or nore afRRASRAFISPEStRn eigideetitvingthei avtaa coddrictues inctuide esighingntHeve 10

arrangene 102l j musefuyl for. illysgirating the spiral track
on a rew ?%tggll gﬁcggjﬁgurbﬁaénegﬂh?gfs " af S@%rﬂnﬂsﬁéﬁwe #&Leé')?ﬁ'i g‘?'?ﬁtﬁa ande
or gani zat pigturefis an deictdieser. a PigdetuBed is a typical GOP structure of a 15

picture GOP in.display order 15 useful for explaining the edit to picture
process. Fig. nﬂ“ﬁ g‘eg?f}/deﬁ?j‘ rihel inclderther gepmef merkingiacuses selghteidostart

expl a2mi ngicture t8ddntlip aps:}ce%df?@sé‘ér%ﬁtséf th'éiegmoéec{i Sighd ”t%’ee B!gi%dgzﬂ‘?}%m of the

transformation table useful for explaining an a rnati v
edit to pRéematicgliyidentifying aFiagtus stast picstrarfor thecsalsted sagmkent BaséON tabl e

useful fog, Q)HHsﬂiicm gllgthten?se?gialtec%e% é%iar%tplilétgré) rre?aqcﬁlséstofac%rle%q o%%eor{hgpa '
picture within the encoded 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 deleting any B
. pictures appearing between the user selected picture and the actual start picture.
In this regard, the method can also include the step 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



Fig: 7 is a flowchart useful for explaining the edit to picture pgo%ﬁ§
-Detailed Description of the Preferred Enbodi ments 25 Recordabl e DV Vidy
A device 100 for inplenenting the various advanced operating features in
accor danceW@i0t#f4tthe i nventive arrangenents taught herei rPQIUSDIZ983 a .
rewitable disc nedium 102 in accordance with the inventive arrangenents is
shown in block diagramformin Fig. 1. g’he rewitable disc medium 102 is
enmbodi ed i i Il lustrated enbodi nent. In many
instances,a&%@ pv?rjfee%h%%%ﬁsg¥ gag'é%,\rﬁﬁ RWRdS aPJ PIGHE: LAPRAANY o be, for
exanpl e, anothat adpeue the identitgng stepdRithaabpetit 16 thdeBllal SREXRIREGaRT @ MD
is amni-disc. In many - 2 MAR 2004 WO 01135411 PCTI U500/ 29932 7

i nst ances,m‘f"Hée PRYGRINAVEe artush starbAicturarte bep | eiabire in o subseauent GARIi 0 or
bot h vi degf gdystidlefe i &Sy i f witin and readi ng
fromthe di sc nedi umcni;'r&nsltcﬂ?é 'gﬁéan%?g@%tc@ga%tﬁg& %'% Tgi%ﬁfﬁe devi ce
conpr i fes GW@NLAIRBEIARIsetEctedspietdrey 104, a control section 120, a video/ audio

i nput processi a.vid audi o _.out put processing path 170. The
al | ocation of %gﬁ%kprﬁ&e%%%ds'mfaggf‘?f"évreé'ﬂ?”§gﬁt"?‘§‘|’f£e glre\ﬁaga{pée PyD

sel f - evi detevicevfoe editmgt foea pictreat §rR0Pf HATRSAGOR)EGn Bl DEK Snédia WA JtOT

pur poses 3{ Cg.nveni ence and js not critical to understanding the operation
of the deA8AINIANHHENGAdNE0f 2 MPEG ergnded signat.ofbe idewiceds nesponsiv@aof or

spi nni ng thgs AR : that is adapted, to be noved
over the spi n&ﬁ?i'%&&%g?%‘kﬁ gi%ﬁ*%ﬁ@ﬁ%@éﬁ%%‘%é&é%@y BLﬁ’eﬁesc?g?)ots onto a
spi r al10t r zcment ohehelescoded sighal b et efites patio nadticamd eRtifie€ dn @Btwn t he track

for recordj . i ng, back video and/or audio program material. For
pur poses o %&Hgtg'?%?%%en%lefge¥ﬁﬁgmﬁ%l?ﬂsieﬂrﬂ"?P°?'§°'i‘ ef g’l‘%vﬁ?ﬁsm?%éﬂdthe
disc is reteueniliventontesst diPotief BRiurd withinthe sR¥Sdd Sfna; deyb! e- si ded
recordi ng, whether the doubl e-sided recording, or subsequént reading from

the di sc tPiRWEespditinorfupatianscios peefoaning st edih éundition aprarf actwebstgmesitdes. The

pi ckup andyeliRfiteBHyOfhe?d RusUHd Héﬁg' by a servo 110. The servo 1 10 al so
receives the Playback Signal o ata read fromthe spiral 20 track of the

di sc 192 as a fThegewritahle DVIhdevcaybtings Siegattliali ehdapicuréto bBpYleds® an error
correcti on, %iorfcauni .1?0 ng CE can be considered part of the control section
or part oftH¥ A} LREMEANS LU PitreNgsacarlyadiagent torthe weaftsenctedct i on 120
conpri ses pictapNifftAb ueBNEdiadted ePAYTSILAY sHY L - hgatpon data
generation circuit 126. Theecont?gl CPB 1fzatg%gl)oinés%?fgq}'ﬁu?‘g?h?%pﬂt

si gnal t o Rigtereydnegdaviemcamblanidhe patuaband picturetantteletas anh e pierwes 1 10
supplies g gg,qméj i j e L gati g at a neration cprcuit
126. The sg?’vo ca!ralé{g?ésgc? %‘Ig%(}%lr‘\ss%%g{regde '%’g?/?g’é? aPﬁéH%BﬁE“%EF"%BEEvrﬁn.Jf%e

navi g&0i orsyatena cge aoaddfone thieractial ehdistupptd Be tife Gidr Seldcidtibnd pitiale t0 the

pat h 140, Trite Gt sOECiRs 81 Ptk B piotiresty § RAUGAD an orrof COrT ecti on
S a Tecor dabl o Lnpit o gnal Sonp oo ueg AR BOR OB T T
PCT/ US00/ $§tpged start picture to identify a selected segment of the encoded signal to be
edited; and can automatically identify an actual start picture for the selected
25 segment based on a position of the user selected start picture relative to at least
one other picture within the encoded signal. The device defines the 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. The device can also delete
any B pictures appearing between the user selected picture and the actual start
30 picture. The device can also blank any | picture and any P picture appearing

between the user selected picture and the actual start picture.



8 the pickup 108, which will be "burned" onto the spiral track of t@ %(ﬁic
102 by the laser. The control CPU 122 also preferably has access go the
data contained in the track buffer 172 and record buffer 152 as shown in
Fig. 1. CMo»34idan 5 delete, nodify, and reformat vi deechasmrstsored in the
track buffer 172 and record buffer 152 for the purpose of inplenenting the
i nventive arrangenents. Suitable softw%rfe or firmvare is provided in nenory
for the convenyj er.ati rfor b ontrol , CPY 122. In addition,
program rout i n}éls:‘?é}glrngtqﬁe&ged%/sg%%%&%éﬁ‘f"ﬂ 33’43 M P¥ce jdeptitied thenctyaht rol | i ng
CPU 122 i stat twbel aine asavi delloct b Pt pidvaati M2 @or bRk edRERIAL
descri bed inw%re ter detail. A control buffer 132 for vi e\ﬁg? Eaeg'[sié\}g!t abl e

c

funct i ons PIoYY naivele thedewiriselie B\E2 davice cap derndiiy ¢he actwel gtapl ay,

record, @RGS0 BASH | rd. o I top. The pause is a
count er parﬁt_ ltj.o pause o ‘e&?%@i'gﬁ s?%%%g?%%@%éﬁ%f §e|P?1t§HLPé‘ftlu{/e [®nt er r upt i ng
the play Méthin ebout thedasiclovalpittyresf anGOP cbhtdinihgthe péled@dtgietuwgcor di ng of

a viewed programto elimnate comercials fromthe recording. A separate
buffer 136 is provided to receive comuands for inplenenting the inventive

arrangenents taught herei n.BriBi@e\yhﬂ@tpé,agfd{% bpymp,?pr ocessing path 140 is a
signal processing circuit for converting a conventional television signal,
for exanple g dris pAllock dingrapp ofipgpyvritaile PAEX devideitat daorbecpravided MPEG- 1
or MPEG 2,y hoj S5 t vice 100. The. input path 140
conpri ses wa{i:lrp?\?résjt&ggggéoagr lz?g d;%{]& ?/ﬁgdfggngg%bndgfcof‘g?mgx‘ﬁ I eﬁﬂ’%@ﬁ'!‘*or
MPEG 20 1amangemenitdeo i n) and conprises an audi o anal og-to-digit al
converter (A Q)..i 156 and an audi.o engoder . for exanple MPEG 1 or MPEG 2,
148. A subpi ct ufe?dh@siRgrangéssiul for diustiating ghe sriral teack g @ Pwiiteblect ur e
informati @vD.0 be inserted into the data stream The digitized signals ace
conmbined in a nultiplexer 150 and stored in a record buffer 152 until an
entire packet HEs3dearfiagan vaefuldar explaiminththeawigetizatiorconsideadised, each

packet is conbgge i t vi.gat i dat ener ation
circuit in theFlﬁlbiA%%mghE’EEQW#&uﬁﬁrg ée}r% 35 pd‘gﬁuf%gﬁpo'ﬁ ‘ﬁ%‘g?hﬁr reuit 128.
Er r or 120r neeful tov.explaihing tBO edit e pidturt2froceds. al so be deened to be part of

t he i nput pat hF'14%' The gut%)ut Er ocessing path 170 conprises error
correction bl ocR 13923549 PI¢ER Fansferraption takie upeful fasrexelaining 2he editwhi ch
dat a readtd pietureRobesss i S - 2 MAR 2004 WO 01135411 PCTI US00/ 2993Z 9
assenbl ed into_packets for further processing. The packets are processed by
condi tional acii@s8 i¢pnendtipiatare traesfovvatiomtableusefat tiriexplabfing lae packet s

t hrough dg js [ Lnt.q respective paths for video and audio
processi ngwﬂ‘égg‘% Sﬁ‘ﬁ’af@'xg}‘f&g&ﬁ egqut(? 2\ tb'é%Protcﬁg?' the track buffer 172 needs

to be2@nly | arfg. 6 imacugh picurt PassONRa@OEBN usifulRl akpRirksy &Y B&spondi ng
to approxj mat (tellaé 0.5 seconds of audio and video program material. The video
i s decodelf BIFYERALFssfP8anopen 8QFml e from MPEG 1 or MPEG 2, and encoded
as a convent i oFgl 7ti€h&bv icRlrt Useiidor &Yiaifi i .05 TV encoder
180. The audio |§s decoded by cisrcui"?r 1 é?lﬁ?sg;mg%gﬁggnﬁu{m%ﬁé&lo 1 or
MPEG- 2, and converted to analog formby audio digital-to-analog (DA
converter 184. Finall ubpt.ct uce i gf or mat Lo ich has been read from
the disc is decoded alw&é% ' a2 STRTRYEC s g path 170 can be
deenedSt o include the error coRaesrtasle VD Qévicel 30, as noted. 15 DVD Medi a

For purposes of jl!lus in he inventive arrangenments, program materi al
can be recorde J(?H{CS ‘L&%%r'&%@tw*‘&n‘@’ﬁpayﬂédamoﬁqum gagwrestinbl e

DVD. A regkédrabhéd WHR the isViie idrahil ' ' Cutiies 4S i;sc 102 in
devi ce 100. The disc 10 ilf for ﬁedraggggeﬁéatt%}‘@ﬁ{ohﬁrg‘np#g%ﬁ% ’%Mgfftsg'ﬁ ke
nmenber 12disgynedjur0l @2 imbecardanae with the dultentive meradgemehisds sbbwreigor di ng on

the trackyj.s,typical t |y al iral t , from N
radi us- patPekRRER SN g L P sBhriahus st nediifr 1045 epbpded oo
sever80 seswitably DVDNiaahk Al@eratiat émbndhne?mtﬂqﬁ‘%&yﬂ]BEfair\Q&? é&fwfm@e track not

shown in the drawing. As a result, the Beginning of the spiral track is

deened t o"B¥dnLhg rewiitahls disa mediyg crg alkmbe.cier syamples ghard dtiSe ofle end of

t he spirajal SPEch apnt i } enoted by di anond 20.
Those ski l la'ggefiiﬁ thelrg%tce(gg?]lgﬁaf\r‘yagg{ (la%%)f ge PR??\% ’Eﬁ‘ﬁ%&gi'ﬁr{m@y and end of
the spiral as noted. Certain advance features in accordance with the
inventive arrangenents utilize backward recording, that is, froma | arger
radius part of the spiral to a smaller radius part of the spiral. The track
can al so have a 30 side-to-side wobble, not shown in the drawing, to
accomodat e nedi 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. - 2 MAR2 20AR} 2000
01/ 35411 PCT/ US00129932 10 Each nearly circular, radially concentric

section of, iral is sonetines referred to as a tra is
term nol 0&6&235?11& commonl y accepted as havi ng that spegﬁlpg&&%%gi ng. In

CD-ROMs, for exanple, the termtrack is also used to refer to that portion
of the spiral track that contains a simgle audio song, or other 5

sel ect i onjnsgarites hthesimrentitgey aandemems ardaaslicable a8 ided & aldvdof boMar i ous
nmodi ficati pns of trae device illustrated in Fig. 1 and the disc nmedium
i 11 ustrat SEePRANE 1S oy he used together to inplenent the advanced

features taughthlige@cd 100 BCEPREIBY Sy Y 8B ForR" ments. |t
wi |l be appreciated that tlhe gdvanceeriJ'{ede:?'11;'Jtlrzl,§'?sdQ‘tnl'laég3{'11 fc’e’ﬁéf\%%gsr%e applicabl e

to ot her MepdyMdn is exaoplaedirewritablalDYO h@2i Jhpldeymescamgtisesaor ders. As

h kn Ej . i ns: i.d 6_ and video titl t
(VTS 3a. Methetire BBl 63 s Bahrol ey 45 Pike A0 mdy prosessing,” °°
opti onal patted40kindcd vidleb/aliio SPUL Bdcesditly BB P70 TTHe aEBSidP6f hidst € 30

whi ch cont ai ns fh? actual title content. Each VOBS 30 is conprised of a

pl ur al i ty °bfhe Blogkgide, dgg‘ir%ﬁ seojions pp PRtRE ig s8ifwjdest. whereas thelalocatignural ity
of cells 3fsofRCdF tHEPRALS i j i pQi . cells.
In this vvay,sot he \}OBS d%ﬁ%a{gl in ésﬁgglumsostgséggltch@?éﬂé%eﬂln& |§£{6’£§éh§ﬁ51 fat or der
t he progr anderstansiing theapreratiomof theagedce.Cel s within a particul ar VOBS can
be fl ggged for in_any desire rder.. For exampl e, they can be played
sequeﬁ?i ally O?‘—R% %e(fgﬁpvgy%egbp%qgglqor'?rfﬂ,sﬁﬁaég%‘i’qgloﬁrfaﬂrisf’ Ny sBUs 36.
Each of t Ima/D/@BWsariiba bitkuhistBerbly MI8lamtGoBESSEd b BelRoWdsvdrankdes
typically contains 0.4 to 1.0 seconds of presentation material. Each VOBU

36 i s a sERBHEAisE. dalegepar ke piskyr assambly burrespotEepto ¥GBIRKtragk enwi t h
exactly o i i cl. .all of

ol | ow ng 1 aas Gt rameRAChc NHikkdy brified s B o RRTRERAE andlyi o packs
(A_PCK) 40laying bagk pideo and/opack® [(rEBraACigatdal. Foe phipd2eK oBanderstaridisg
presegkat i, on. cont.rol. i..nformati o S | 1,.as data search informatjon. The
dat a géar '(tzlﬁe fnrYTer'ﬂ%’t'itb 'r'ieéevﬁgtf"{he%‘ﬁv{ﬁgrdfs’(?r'ﬁirﬁ‘bc"d?tﬁfs CROR'JFIdFFay back)
that is, weiethd evemlicth GouBte-6idR8 fbclling X HeBl lthPluelibieaTud RcBFfisgNt ed in
order to achieve a fasterqjgresent ation of the material. One aspect™ 30 of

data sear Oh SHR$esURRE readinase the dismitakes place fromhthedsanorisidetad the lisc
ref erence (it bS8 Wbl K g?g‘J rr | yrren PCK.
Anot her aspect o? tﬁ‘g %SI h}a?ﬁ({% t |°tcﬂlﬁerﬁ|§o§9{$géegg%%@l téllrnbeyt%s?rlvrci’d‘F ‘}gUs far
into the flheweevoil 1paito wiceives the FiaRbaAOSIYRaDA 34t4 YaaPGOHUBR0INAN32 11
preseghat i r.el ative t he,.current . . The VOBUs in the past relative
to t hgbcurt %ghtds&d'sﬁr Légﬁfaftﬁ"(?ﬁ 'Qfl“é'_ Fg%hj@??@@g %'Wah}fsse‘?la% an'“‘F‘I”Feml\iiv1 PCK
known as tehver Bébectibmeiuat 430N WdidrsarPBe corldi@erd@Bdr dithb@ntidl Ye&id £l ati ve
to the current VOBU presentation are referenced in fields of the NV PCK
known as ©r part of the video/audio output processing path.
The control section 120 comprises a control central processing unit (CPU)
122 and a navigation data generation circuit 126. The control CPU 122 supplies
25  a first input signal to the navigation data generation circuit 126 and the servo
110 supplies a second input signal to the navigation data generation circuit 126.
The servo can also be considered part of the control section. The navigation
data generation circuit 126 supplies a first input signal to the multiplexer (MUX)
154, which forms part of the video/audio input processing path 140. The output
30 of the MUX 154 is an input to an error correction coding circuit 128. The output

of the error correction coding circuit 128 is a recordable input signal supplied to



5 FWDI (forward information). Each VOBS can include navigation cor*nqagﬁﬁ
-which permt branching or other interactive features. These naT/izg"é&
commands can be included as part of the VOBS as a sat of pre-commands.
These pre-¥O®3Hbs can be foll owed by optional navi gati (CTAISN029052S
identified wwthin the NV_PCK 38 of the cells 10 34, which conmmands are
executed after the cell is presented. Finally these nay be followed in the

VGBS by anngifidiQid s QIR ds.. Al of these nmands _are stored
ina table wq;t"ﬂél?jré *t%%e‘@&é \gﬁ?ecgbn B%&r ?tgﬁé’ﬁcsgﬂa'}ﬁa‘ﬁ%ﬂﬁg&e dse 1R4tbY hey can
be used regheddsdl y. The navi gati on comuands can direct the control CPU 122
to performa vg.ri ety of &%%erati ons associated with 15 branchi ng or
interactive fedt\GrEtrotGPUslagslse prefrsgbly das mcasssdie thealete santaiiednint h
conmands  sgehrak KAtG. 173 B rddoPP bufil Ryt heture Wthout
Decodi ng And Re- Encodi ng of  MPEG Byﬁé}sﬁ?%ga%%ggv ec%&d;blc-em‘b\ﬁ;gﬁﬁ% met hod
i n accor dadrietenmonifyhand nefermat eidee dateystoeet 1 ihectvdcketsuffirCtAg gneeidordlg to a

pi cture wig hi -of -pictures (GOP) and VOBU on a DVD disk, Fig. 3Ais
a typical %}sﬁ‘%iﬁ%%&ﬂp ebé*dm{i?@‘zﬂaﬂﬁed"&?’&meaiﬂa@rgawnw-tﬁeﬁ@be

det el eci nesoftMrarei anfentware is preleded indBEmon) fdri the coRvéntioHa| 6Fératiendi cture GOP
structure. I—g’we\éanr it should be readily apparent that the process could

al so be 2PFLPeiDHeRRLCREOD22 n@dditios, PEgrAMagutinasfasitbe adearged (M =1
or 2). Forfehfifed 4R i rJdy v [t ser wl] comonly
need to identify a ;hzgr?g\%'@%fﬁhdgngﬁlﬁgt%ﬂ?nq&%gh a?vcx’/ﬁ?rc nf’%(‘:“’%hei ng

oper atilon ipeengiondas shall) hdrginatiebbe desdriveddd grddtesd@aisent s a speci al probl em

in that certai t ictues such as B pictures canngot be decoded

wi t hout refer en%cggqtégﬁbtgfe&ﬁbeg"?@‘%?fdaqﬂ"ﬁfitﬁ% WCtigRs indieatpe thameedi at el y
bef ore anduattiens preebntBy BV #ifableShahily) PRy bidcord, 18 i8] P pictures
cannot be decoded w t hout preceding »Il:BpIVCt uf’es.r %F_he,?aﬁ%tg?%%% WO 011 35411

PCTI US001 R5489/P13Y afbsiony chie Reussris arepamterpertpo paude openatioguie aayPRpach t o
sol ving ther bo4 i e egi ns _when.a, user_ marks a

begi nni ng .aFld aﬁggn@ggﬁlﬁ? h%ﬂpﬁ?ﬁ&ﬂéﬁ%@%ﬁt&t%ﬁre PRISHPRIITR) oper ati on
i s to 19e peteryiptingd thahecordiegicfea yiewedeogragi thelirginatdcaAfichdalk 3ehitRAS | N

t he prese i ich 5 have b .mar ke t he, user may correspond to a B
pi cture O?E@HS&&%§G faéﬁ%!fﬁﬁhg?edﬁpb%’d‘ged’gé feSaVBSauReNds 9 surroundi ng
pi ctures. itnpldnig@itirgese, intdittiveystigefithtughehbighooses new begi nni ng and

start pictures_as necessary upon which will define the actual segnent upon
whi ch the edit Topafidad/audiginautpsogrssingrpasti.14thiss sighalqtrocesstrigaciaduty faat i on

is illustr ' ' - J: 7 is.a flow.c il trating a
process ac%b?griﬂrr\‘g At:g t eﬁlloﬁeletrj??ﬁ‘}\;gégna?' Qﬂgé%?ﬁaénw W qt%?re‘?éﬁc'é‘t?o Fig. 3A
and Fid§s. digigzedrpacket slats sfobegamplei MPEGepor WPEERRNT0R diied rédr@pbhy@ Start
pi cture ar](ge%réwend‘(% CEHre whi c%ﬂgfi ne a video segnent upon which an

edi ting operatroR 18t o e math 189 comprises AnNT $6 Hlepperrcli? and visteo

per f or med dogodery foubiahple MREGS SMPRGED | PIF thRds &Y, af.ﬁ dofh reg > Segment
of the video presentation. In step 702, if the user selected end picture of
an edit scyFinPnaleg-dedigitel aenverter 44/Rin146 pnd anraudiy emtquiect for exampien t he
system wi | oc st 7 ser ected  en icture will be
used as th'\gpgdé? ugtlemen %’l ﬁ)gr %s V\%‘E/ugg%n??aee{Hﬁe'ﬁc?rBY'Q%?‘@pqes"eéatB‘gpi cture,
t hen t2%e spbpisturaliotommationltb bedhsersembinto tedhRasstraant.t The dvgﬁtli-‘éa signalbe |

pi cture orarP 20bpi %It.ure rrgst innPﬁ(Eliaatel before or after the user selected
B pi ct ur e.2"&CEMPET N A MuliRlexer 190,3pd § o recend Suffer MRt e system
aut omat i cadntiye pAGIRS HastiRn W WstrasledD! A$ Bach pAcIRE id Béndirted dich lodRet™St

i mredi ately before the user selected B picture. Fig. L-I> |I?dstrates a

t r ansf or mdt FOMLINGS with thaieugritdfehs yevigatiandatmpénabtign cinads estishidUdew | ast

picture t r LGt ur t i medi | y_after the user

sel ect ed %ldgfgéﬁr@%ﬂt @fthrehée}tﬂqr%rr\% g}r}ﬁrﬁ’? gg‘ﬁ Ct'rgb'fqeﬁéﬁ Efrar_ cglrr?cglounsgqﬁnq hen the
proces¥ caircpitd@Bcardalsedid gednmaisbepartQf the isdrbatd 340l f the
transformation_table of Fig. .5 is used, then additional processing is
required in st Jbefb’ép%ﬁrw%ﬁmq pathhb7Q ¢ererises erBneergation hleck 189 args to
use the | PirgéiibEFfEY, i 0 a .Sselected B

pi cture, then thefg@sﬂ?ﬁk%&tglggegbﬂ3%%@“?%%?gléézoteﬁﬁ)@hﬁ]gt{?ﬁélspi cture in
step 708 so that the subsequent | picture or P picture appears blank during
di splay or playback. In Fig. 5 the |l pictures and P - 2 MAR 2004 WO
01/35411




PCT/ US00129932 13 pictures to be bl anked are shown underli ned. I Uﬁ,;LO
-any B pictures appearing between the selected end picture and the ac

end picture are deleted. For exanple, in Fig. 5 where the user selected

| ast pict weoii4Pa, then the Ba picture is deleted. 5 | BcpiySidndsz. if the
first picture defining the segnent as selected by the user is not a B
picture or a P picture, then it nust be an | picture. Accordingly, the
systemin step 714 defines the actual start picture to be the | picture
whi ch i s tfgerakleddntopagkgts fopifurtherenrogessing. otbe patken aps poeessed by st ep 722.

fn step 7 ture rk|n t he begi nni ng of an
10 edit ségﬂg’rﬁ{onglaé&gg? g%‘rﬁgt]?%etﬁéﬁéémf& PE&Bﬂg '@1°f 19 pagke; ﬂ?’ﬁéﬁgt his GOP

i s pref er dshultidexmc @and ireb yespBatise patte ﬁ)YSJtdiam aid dudis BF&‘&QSIF\E step 715
and the a?{ualdstarttéec ure woul d preferably be deened to e first
pi cture of FREINGY: | alshaPRscb deaisthe eask frtbtas i mepdstterberarly larget he user

sel ect 8d shatgh Pb 6tdte BdneS ﬁ‘rieﬁ{ lafb oS lcture
which falls t%vvard henenge B?HQQ aﬁe éoq%eszé'%@gtmta %’g“eragtle? Bs ep 716.
In step 7f6°°ﬂ4$e°fs§l§tl%ﬁﬂdmdmmmgammatmnises a new start picture to be the

| picture nost I3k ¢ L0 er sel ct ed icture. This new
start picture F'ég?%r? é?gé%%f%&%gc%éqiﬁigr exgnap Pffﬂ"& JPF@ de?i MPRE- t he
begi nni ng %Bnﬂfmceégimmh cod@efighal Gelbwlllbidﬁtsl'g-?l{aﬂfsfoi' BRarh feQQ‘PS@Q)rFP'ALC{?\SS for
sel ecting fi relative to the typica

ﬁ\/nequq ctureln ste

struct ur e 'ShBW#P9eh 180 @Aa“qi\eé“bﬁﬁﬁ dttly %if%#'teT%Z,rf@d exampts iremt MPEGY

i nt erredi gt g ﬂpEGcz i e d ure and the
actual start pict ureuehgfce&fju{eé B t E’? %761»{13&#%% k %'éas%ggqf@e del et ed
by one of cPReertes 18 ﬁg\aum,y&e s(ubmlc)urdehmrmlagoh lvehrhlh REbeerﬁ rédd R the dat a;
(2) using f r to,replace the MPEG data; (3)
usi ng padg?shgggte?g%% ‘{gl’?”'gg%& ?.6 1p'BE3535}%'§)32hb Qacifaaﬂldﬁgméta

| engt h; oro irshiide tha é?Eﬁ_mrd@ﬁbnbﬁBgﬁhsboag%Qed_f the whol e pack will be
deleted. In step 720, the | picture and any internediate P pictures are
preferably made bl ank during display by a adding an appropriately
configgred sub-picture. In Fig. 6, gQphhagked pictures are shown
underlined. Significantly, the foregoing approach allows the user selected
first picture t® me,rpdii@pd)faryestramgﬁmuhvmm%mgbmedtssmraqﬂaﬁgnialﬁ&mr ecedi ng

01735411 BePBeoRoBh TS 2 "By insie BV ARé B %Se@%ﬁé?%%%agswbtqbz%@riogﬁ. r

function @ammh&ablerm‘wonﬂﬂsmwh ve Fig. deie surapRRbr 06 hf‘@ﬁc%ﬁ REaQRL é; Sl
pi cture a end picture. The process is conpleted 1 n step

t ual
Picture bl gﬁzfﬁgeaa@cd&éﬁpw headiat, mdtrdasiwdm -ikshredmiber azm.my of 5
di f f epgnt aVl»%YéMFch@mm THR cﬁ%t.Bh%W{:@org & ug]‘ésft‘?%ct.g etblf’r'%g a_ main

picture by setting the sub-picture size Y picture,
setting tREtwaraly alongla sHiral treck U6, fioot arsendlier balmparsef thégpitdl@o ol or of

the sub- pig Q0 no t the contrast to 1 fi (solid), and

setting t?]%%lrr%dfusfaﬁ gﬁ %9’@"‘? Eﬁ" gﬁee@hf)?ﬂeét% tb’eleo'afﬁf’ 4918 (sand as t he
present at denotel pertiohs bhehedTBradk ROEEREEN irl the AwAND. RS Pidshit! ghd S tO bl ank
nore than one picture, the display tine is set as the total presentation

time for BPEINBNG%ctheispirat tack i dremsdaiekesine®ghedwie 1 dgad Isndlertated byr e, it

to l.d tt field
or e et onaglerbr1 €T e BHaor B sphrlis 4BbHEY 36 Sq iBr MM 3RS BnaiPe ¢ her
addi ng a bgpkemond Qﬁt Thosledskilleddathé artgpemeraiyesticept @éfthiMg the beginning

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. The track can also have a
- 30 side-to-side wabble, not shown in the drawing, to accommodate media type

indexing. Due to difficuities of scale only portions of the track 16 are shown,

and these are shown in greatly enlarged scale.



15 regard to either the actual start picture or actual end pictur MA%I?P@
-y or may nvt 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 problwopi/asette audi o pi ctures have to be_ del et ed, orpcmy_sm/zggg,zall of t_he
associ ated audi o packs in the VOBU nust be silenced by setting the 20 audio
mute flag. Line 21 data, for exanple closed captioning, is associated with
di splay fields _of a G(iP . The line 21 ddfa is in the GOP_header u_ser-data

field. Because E86hEepi:ciicuIan yadiple porpeantticgectionmd theapirdl isapmeatimetat a nay

t be valdg LENED : [ rror, the line 21 data
Ece)eds t\(; br'g%z;e'ltdgfgfjﬁgﬁra%g' glél et e&rﬂ'ﬁ% 'I%arg)g c(rgtg"a Py egs ht88|""§t M those

skil | ed i rthahapegific mfaﬂiﬂghelnf@fb@Mfsgfd:rrmmm;ilu,etlhartéﬁﬁgm% ﬁfS@rus%d!tbi ng a
toth I | ndivicdual pictures is not limted to the precise
Sggodiorren? S*eg?{géFge;%%ﬁgﬁgﬂﬁ_e spﬁalfté?ﬁk, t?‘t’flgmi‘ﬁ{f@rﬂ Pipgleaydimsens mrotban be
used nd@ awlection Bndwhe sBAE FnaBi nﬁ%%t%&&n@%nﬁﬁ&??%@vw' a utilizing an
MPEG conpr essi W@_schene. - 2 MAR 2004 16 CLAI M5 1. nmethod for editing

to a picture a“gf'oup mrdifieatianseaf thedeyice ilustratetl i Rigt hantl tecésti ng and
Peast o uanedlmet SRETIRE. 2 Bbe EOREIAGNG & RpltfR s agnantotor oai o
encoded sifgatares taugbt beidiredy acuordarmiei wiah kiye ind@Ativé Mirdtgetheris! Ulviie g g
End pi ot urPRiatef SheThEcad eBEET Fesita os Gagaarera crepepliabin o awed encoded.
S et UG B R e B R 07 the WPEG encoded

si gnal , wherei r?‘sftsrﬁ'@%i"{ Fiﬂyﬁc?ﬂ@’ho_&/mwam_smovideq)mahgezr. 26 an2 videwetinet god
accor di 10 b (918) 21 MY PEaaked GBEIIHE XD BiSheRial A iFgRest L0 oa

e .
actual end picture Is conprise assi gni d@bi cture to be

at | east omdiopél dded opject seefarmieras 29 ,paret o€ ofRivre VOB JorafliedsGWhite Sai d
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prised 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 it helps the decoder to find reference
pictures within the VOBU corresponding to the current NV_PCK. Another aspect

of the DSl is that it helps the decoder to find VOBUSs far into the future or past of



2s 4. The method according to claim2 further conprising deleting any B
.pictures appearing between said user selected end picture and sdi 21. .@@f’
end picture. 5. The nethod according to claim1l wherein said identifying
step W th yw@oigiect to said actual end picture is conpilic-gR{odiossz@ssi gni ng

said actual end picture to be said user selected end picture if said user
sel ected end picture is at least one of an | picture and a P picture. .
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pi cture. ANERDES st GRARTREItE pegfiorm 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.



- 2-MAR 2004 17 , 12. Arewitable DVD device for editing to a pi_%lﬂéﬁ @ﬂ’E
-group of pictures (GOP) in a nedia wthout decoding and encodi ng G
encoded signal conprising: nmarking nmeans responsive to a- user input for

mar ki ng atwh gaazizd user 5 selected end picture to identipb¥nReehgdsgct ed
segnent of said encoded signal to be edited; processing neans for
automatically identifying an actual end picture for said sel ected segnent
based on a position of said user selectied end picture relative to at | east
one ot her pi ct dhe inyeniive asengemeotdemvisiegnaninuaadprbaoh edisbivitg tAeans f or
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end pi ct u?gﬁé\kﬂoﬁyoéftofbhégﬁb & Prarers Heou ‘HBeQ)g YSRE MAPER beehaky ndyenl |
wher ei n t femdegtint defirdhg arsegAeneds wHich an BRhY dperdidon iEh8 HeW¥ridralthe DVD
devi ce acclg\rdi ngisto.cl ai m2 wherein said processing 1 s neans for .
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. The rewri | e DVD device ,according to claim13 further conprising neans
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accor di ng updnolBich Wl defineltAE aQIEPEbEHBIS IR WhIcH thdSd it & adidly Wil PECt ures
appearing befween said user selected end 25 picture and said actual end

pi cture. Peformed. (g selastien topsfervatien isdbestaitad in Bigsl 4i6m 12 wherein said
procesg Ng Neaps, f | Lf g A I Lcture i.s C ri sed of:
nmeans ]Spl or assi gﬁ% rzgrssdaﬂgwaﬁ#ugp\gseﬁ@% %g’ h&r{%s? %Qg%rglsngiféﬁgépvegﬁ%m ed end 30
pi cture i farsngdmests withl reédredcestudFipi 8Awamel Figs.a4-6l €Tisd p@tasObegifs lin pi cture
and a P pi (%t ugs AF'/ENDED SHEET (ARTI CLE 19) - 2 MAR 2004 18 17. The
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neans for SglRcsiRAtAreegssycancemperferimag binaay suitdble treeans piltichiaiowsths usai d
sel ectqgd ﬁsgﬂmtasb?ecg%rﬂ%ﬁhg(?ﬁcjetoi &Qse@ﬂctatslgri\.dlnusst%lﬁ SF %heedussetr%gecgeidc ture
end picture of an edit segment is determined 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 immediatety 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?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



-rewritable DVD device according to claim1l7 wherein said proces

for identifying said actual start picture is conprised of: 10 neans~for
assi gni ng wabmsant ual start picture to be an | picture mostusconowdi ately
preceding the user selected picture if the user selected picture is a B
picture or P picture. 19. The rewitable DVD device according to claim 18
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sai d act ugﬁgﬁ"g}?‘fﬁ'gﬁ %t%‘egela's further conprised of neans for assigning said

actual Sstart picstape712, ibehs first pictare 86fificd @b SEhhéntRICIdMRed foyg;ﬂiad 25 user
sel ected start ictﬁre is an | icture. 22. The rewitabl e DVD device
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next GOP. The process then proceeds to step 722.

relative to at | east one other picture within said encoded si gn§ Mﬁrﬁ%ﬂgﬁhe
s

If the user selected start picture is determined in step 713 not to be a

15 picture which falls toward the end of a GOP, then the system proceeds to step
716. In step 716, the system automatically chooses a new start picture to be
the | picture most immediately preceding the user selected B picture. This new
start picture is then deemed to be the actual start picture defining the beginning
of the segment.

20 Fig. 6 illustrates the foregoing process for selecting a new start picture in
step 716 relative 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 deleted 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 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 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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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 caption error, the line 21 data needs to be altered or
25 deleted. _
It will be readily appreciated by those skilled 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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10Z 10z
end picture is not at least one of an | picture and a P picture.

20
3. The method according 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 actual 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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picture.

9. The method according to claim 8 further comprising the step of blanking
any | picture and any P picture 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 I 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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edited; . _
processing means for automatically identifying an actual end picture for
said selected segment based on a position of said user selected end picture
relative to at least one other pictufe within said encoded signal; and
10 editing means for 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.

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 end picture to be at least one of an |
picture and a P pfcture most nearly édjacent to 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.

16. 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 ehd picture to be séid user selected end
30 picture if said user selected end picture is at least one of an | picture and a P

picture,
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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 said 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

25 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 start picture to be an | picture in a subsequent GOP if said
30 user selected picture is within about the last two pictures of a GOP containing

said selected picture.
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