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DVD- RAM diBeB: Revdadril esDid rmafeé@r eptidas disused generally to refer to the
respﬁéti ve rewitable 25 technol ogi es. Reference herein to rewitable DVD
technol ogy, devices and nethods is generally intended to enconpass all of
the stangaikdiptidh 6hied ReRQW aAbei ng used, as well as those which may be
devel oped Tn the Tuture. Th nany cases, the program presentations are
recorded in tNerigvedeyiceshayopetn deesiepedstaprate eondisperptesesnrdividss at a
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program other times, a programis bei'ng Vi ewed and/ or Stened to

W t hout beitorgerseoicdethssane raddrietecdryablabempadt discs anbdanostdi ng, but the

Vi ew?r' s and/or listener's attention is interrupted, for exanple WO01/ 35411
PCTI UBOOfFeefMly, recordable digital video discs (DVD). Hard crives and magneto optical

discs have also been used.

A DVD that can be recorded on only once, and thereafter is essentially a
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 ali 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



2 by a telephone call or an unexpected visitor. If the viewer and/or
listener i ing a television program for exanple, cassette
tape in a \?&%&q can retrieve and | oad such a cassetteP@gsédagiglsgkl y, the
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i s playing back prerecorded DV hus, ere Ts an econoni‘c i ncentive
t o devel opdepsudingbh éh®lgbgtieohtied mgyramhncl udi ng nmet hods and devi ces, that
can be used ins d of a co hard drive. It is a challenge to provide
such devi ces W%‘ﬁ%%%&?gg&/\%f‘ﬁ : ' Vf'éé’Fﬂ?@Qyﬁn"?'fﬁ?ﬂﬁ' ope ofi sing the
goal of defmaagitdguenPasicFNACHdHE AASEP e8I Sast librilSradesisalhg ks any
recordabl e_DVD device to have sonme editing 20 features. Consumers denand
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edi t1 ng_on AU AN Sl el 3 e Rt R Ve
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functi onal !,% Iin:itedt ig teEms of .30 resolution to a m_ni numof GOP editing,
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picture level of resolution for the purpose of marking bi

compromising the goal of decreasing costs and increasing sales.
It is desirable for any recordable DVD device to have some editing

20 features. Consumers demand such features in order to make their own home
videos for special events such as weddings, birthday parties and so on. Such
features are also useful after recording a TV program. For example, a consumer
may wish to erase commercials from certain programs, for example sports events
and movies.

25 In an MPEG bit stream, the smallest access unit is a group of pictures or
GOP. In DVD the smallest access unit is a VOBU. Fach VOBU is nominally
comprised of a group of pictures {GOP). As such, normal MPEG editing only edits
to a GOP without decoding and re-encoding the MPEG encoded signal at a
picture level. Thus, most editors today are functionally limited in terms of

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-
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di spl aced as nmuch as .5 seconds fromthe beginning an ng points
selected by a user. In general, the foregoing I[imtation is attributable to
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in full gag@ningtdith endlng Rt ¥ieetdd bynd usell Y changes associated w th
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pi ctures can _be assenbled._ | pictures can be directly accessed within a

vi deo st PEANPIRDIS Hisg sPIceorlhgiGOMATESHEN terbnifueamABeREMOD Y egrdbduce t he
picture. By GANDIRI O s{)Qggtacésiﬁélﬁ%ic%ﬁmqﬁ’\tfu\l%?Qfm%g%qggntng{j%ﬁ@ whi ch

reproduce a plcture. ns Ictures contal h notron

descri be oty ¢lergies essbeiatedt nizh cubs@pient phaydsOUThe tquiheiduiecuset threai Ct ur e.
Fi nal,l k?}c{%' ctures aéﬁicﬁgcoded by | ooki ng forward and backward to the next

) g 1
| or 1B pikidsred RigtUReR TESYRREI VTSI #eliira Picue H PIBUMSAt ur es.  The

fol | owi N@rédicRdt iBisd (FERLFES)USHBRir8EtiorRi Bic’%&ﬂé&%?ﬁuié}).dil Rliaesor der
wi thout detelecine: 80 Bl 12 B3 B4 P5 B6 B7 P8 B9 B10 P11 Bl2 B13 P14.

However , ap FefereBoP pigtulastinrwhichtbe gotits bitwiracdntaan iheompedsed and! | .

Regardl e f th [eci ture. d,. B pictur cannot be

r andomn y%z%rgg'sslé’écecggesz%eztﬁecal%&;?%%ﬁégesn gé’ﬁ%%?e%‘g"%‘r‘gﬁ{gh‘{3?‘3’9@'8@585 WP% hout

t he surr deradisagbledpi Cpibtuess aal be iRty Atesssediviithiard yided BRedimpiscihayes
canno% be pr Qperlt?% decoded without reference to the nost inmediately

pr ecddi ngontaln @t @f ehePeta neqdsd tgirepduga e pisture. By sp@RptisPre Feat es speci al
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previous | picture or P picture. Finally, B pictures are encoded by looking forward
and backward to the next | or P picture to match macroblocks forming these |
20 and P pictures.
The following is a typical GOP structure of 15—pictdre GOP in display order
without detelecine: Bg B1 12 B3 B4 P5 Bg B7 Pg Bg B1p P11 B12 B13 P14.
However, other GOP structures are possible and can be used as well. Regardless
of the precise GOP structure used, B pictures cannot be randomly accessed as
25 such pictures cannot be properly decoded without the surrounding | pictures and
P pictures. Similarly, the P pictures 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.



4 Summary of the Invention A nmethod is disclosed for editing to a picture a
group of pictures (GOP) in a DVD nedia w thout decodi n% ang encgdi ng of an
MPEG encod¥@%P¥hhl  including the steps of: marking a GS& ®EPBEt ed end
picture to identify a selected 5 segnent of the encoded signal to be
edited; automatically identifying an acfual end picture for the selected
segnent based on a position of Mﬂﬁa §f u8he gg end picture relative to
at | east one other picture w t%ﬁﬁﬁi—emohe%ﬁs-rgnal; and perform ng an
edit function dhrethat tsudibclseghiontediielitoid gidtly atdreupeot pattureadGopi ¢t ure. 10
The identifyj step wth respect to the actual en icture is includes
assi gni ng ?ﬁﬁwa Wﬁ%a”tp??ﬁ"ﬁ*fr@ sl gneoging A M%Frg %‘fc"gﬁd F'992tt ure and a P
picture mpgidigathkYst &l é’@emarl&&f bhBelSHEctaS LR HRAURY Gl iHERIM fa Ldigerger

selected end picture is not at Teast one of an | picture and a P picture.
The netthodsegarerdlof dhe sobedbsl sighad te tbepedited bhwtnkiatigalbyhideativirg aeactugl ct ur e
and del eting, any B.pigtures appearing 15 between.the, yser selected end
i ctur e antit RS BRI r Lt EReN SR S yPeorion AL TR R S BRI LTEh of
i denti fyi ngictlie ragtivdto 8NEa Sldib@el PetidOsitAs ShdBhdiduhdgnaaciipl end
picture to be the user selected end picture if the user selected end
pi cture i sPerformipg enwdd functiprropieotagtusl sqdreenteddiiotteddyy theradieal andcl ude t he
st eps of r’r&rﬁjrgg a user selected start 20 picture to identify a selected
segnent of the encoded si gnal to be edited; and automatically identifying
an actil startTha iekntiigidgostep Mt plspettad Begaan! ehaphdureos iscipdsi tion of
the user selected start picture relative to at | east_one other picture

I

wi thi n t he2 ¥RV SIGHE! Sndhigtur e &hPe Ry iaagt 8Pe BT &N { RT3 PPIEEE start
poture SamoklfbaifiPadlacd§h i LG Rfcia] piRtAL it PEGIUF SolbPralrdibe bl Ct ur e

nost 25 inmmedi ately preceding t user selected picture It the 'user
sel ect ed pisctonrae léast anB of pndtpintereoandPa fi mitwre. Themdibod camelsoendiode can

include the step.of K deleting any B, picture eari ng between the user
sel ected pIEUPE RRIFTIE RERFH end AICT AT E1etaPin PPITUIR PPoEHES et ho
can al 9 i pahdd thBQiset 8fledtbd Rhakdi0 AYiHe Rit6diEng AéWre. aMcBrdlh§ bl €
appeari ng between the user selected picture and the actual start 30

pi cture. Aeropenasy thoswneofadgudyingtthe actiehend plotigrednelgded assignivnpér to the
actual st Ez{thaapéngi BofurE 3 bh 6L LES AFSLANLAG G AF LitPlse? tsBlebdy Gid're to Dbe

t he user selecte
picture is an | picture or a P picture.

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 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



WO 01/ 35411 PCT/ US00/ 29932 5 start picture if the user selected start

pi cture iwo@ikskipi cture. According to another aspect, ddraso@snd fyi ng step
with respect to the actual start picture can include assigning the actual

start picture to be an | picture in a subsequent GOP if the user selected
picture is within about the last two ptctures of a GOP 5 containing the

sel ect ed SH'EPIFtwe If theyHsef| selggied stast Bisbyaiisrent pigtHe. | Aveardingrtocan i ncl ude a
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The devi declide assgung ithe attual stamspicturapotbefzor | piatuté g a dubs&juenelcamt ed end
pi cture tfo identifﬁy a selected 1(?1_segment of the encoded signal to be
edited; AUTGHRSr S8ieFlEd RISHHTR /5 wdthimabeyt the lagttwapistyses of 8:GPRe sel ect ed

segneBt RAAEMIAG tRe REREIdOMcRIrel e user selected end picture relative to
at | east one other picture within the encoded signal; and provides editing

functions for lmean aiematiye gmbsdirmefitinbe irmention &an dndludd a segritebte DS | i t ed
by the actual .end picture.. 15 The rew.itabl e devi defi.nes_the actual
end pi ct tﬁ'treg'cfeofobgd'a'tngItgaas?'&lﬁﬁea %rf’uﬁr?flg"%%e[sdgﬁér\'ﬂaﬁ@ﬁf‘%‘f‘ﬁr"é”‘%t nearly
adj acent de@odifg andasncoaingCéfesh MPED shdddell sidial. UTRE deoicaqs esbppndivBitet ure is
not at |east one of an | picture and a P picture. The device can bl ank the

act ual erfdUSST MRt SoRMArken & user salpctediend pictiye tapdradify rsdirsteen t he user
sel eqhed 8RFeRi Ee R | ag_ﬁg pi et . emcan al so
define tﬁegagttgr lt‘{fang'l pI Ce{d[}?%ﬁatng'%g t 'e%é%ﬁ%‘%@ gdgagﬂgy%%catcu?ag if the
user sel entgictensfoithesetcited aegrhent tedsetd @nod pasiBlopiot thi @serldtdedley ief@ can
al so be responsive to a ,user input for marki,nqea user selected start

pi ct ure PEHERIRATHS 1@ TJPatiiUle ABGHRIGtUTSIWItHE 1R chaRtess'ghdl aPd be edit ed;
and can 6QaBs bitihhYuhS@sHd fo¥ pRFFoRRlnNgn SdifindRiohldH & hOlual BSymhect ed 25

segnent based on a position of the user selected start picture relative to
at | east debméitedttiyethepictuajrandvpictirer t he encoded signal . The device defines

t he agtual st I ; . pigture nost, i.nredi at el recedi ng the
user qg)e' ect ed%élgcr?\gllr"gétl}% %\{[ﬁggﬁggg eéré Y ee%cqﬁ?lc%tﬁjr%mlﬁge &° éepa?é(!%fge or P
pi ct ur e. oReefdevi sietucarandlsP piltlet @ostnyary f@djsdant @5 thp pedr seléctb@t ween t he

user selected picture and the actual start 30 picture. The device can al so
bl ank anyP'FtUp tithe &SgheFIerFdengi It s tlears onsefvasehpiehie asdr Bel ect ed
picture ghgutdleriaCdéiate 4RblanRithé dEfral end picture and deletes any B pictures
appearing between the user selected end picture and the actual end picture. The
20 system can also define the actual end picture to be the user selected end picture
if the user selected end picture is an | picture or a P picture.
The device can also be responsive to a user input for marking a user
selected 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.



WO 01/ 35411 PCTI USOQO 29932 6 According to one aspect, the rewitable DVD
device identifies the actual start to be the user selected. s pi cture
if the use%’é&l’ ed start picture is an | picture. A|t*‘é‘?¥4‘é§“§”§9§f”y, t he
rewitable DVD device can identify the actual start picture to be an |
picture in a subsequent GOP if the user gselected picture is 5 within about

the last two piatssramgofo @h%e@@,Tﬁ_@iré\jvﬂ%lbﬁé?\/@eé%eeﬂemiﬁésufh%’act@{)li ef

Description of the Drawings Fig. is a block diagramof a rewitable DvD
devi ce t hafi@hir be the be¢rawiected staropictuwe ifrteasatvalected stgpepatinegs kedt ur es

i n accor dang it dnventive . enents., Fi.g. 2 i8S di agram

usef ul for%i?ﬁqw#ét‘g%%‘{aﬁa{’gh'e&gﬁﬁ%é’fé@? gyﬁg%”ﬁe F%quf'é& g’eﬁ%‘fgﬁﬁ@. 3is a
di agr am uselatlref wrbecapl picriregn bhribesgiamit TP Atnelsy S8t pleturefsg. 3A is a
typical .GOP structure of a 15 picture GOP in display order 15 useful for

expl ai nPng WHEN 88p¢t the Ipsictwn Bichiree 8§ 8. GRF gonpining e satebtpd eiaivee.
transformation table useful for explaining the edit to picture process.
Fig. 5is an end picture transformation table useful for explaining an

al ternative enbodi nent of t Briefd@iekciistiqh 6f theDiandegss. 20 Fig. 6 is a start

picture transfo%rrahi,on taqliil useful for explaining the edit to picture
process for an Ofen ‘&eplo '5‘?9’7‘”? ef 8 reWVEipbiRVD dRvdgeuthat 6an dgpIrayidetg t he
edit to pi GhitH SndbPARYS advarledidp8rhtigSEhiPtd Abclbrdaite Wi i odi ment s
25 Recordabl e DVD Devi cg YA devi ge 1@8 for %rrpl errernc{ai n% ¢ ef}{/e&ﬁ?%ﬁggadvanced
oper at itlg BEapgereentsn accordance with the inventive arrangenents taught

herein utilizesg, it.able di di um. 102 in.accordance with the
i nventive arranE’ n%ﬁ% 'S rgﬁ‘oﬁ?fﬁ%ﬁopﬁl%}fﬁm&ﬁ ﬁber%ﬁﬁafgﬁﬁif PR aFiey/ritgble o
rewritabl epditsc nedium 1l 02 is enbodied as a 30 rewitable DVD in the
illTustrated enbodiment. In many instances, as will be noted, the
rewitabl e di scFediitimdiagiam weiydor pxplaisingripeeroanization afrvides disca  magnet o
optical disc ( ‘ f i i i - dksS6.. | ny WO 01135411
PCT/ US00/ 29932'\@@ 3AA8 aet\(/ﬁfml 808 stﬂxcl}{ge) dfs 5 r&c%re%éﬁ in d&pm Srdér

15 useful for explaining the edit to picture process.

Fig. 4 is an end picture transformation table useful for explaining the edit
to picture process.
Fig. b is an end picture transformation table useful for explaining an
alternative embodiment of the edit to picture process.
20 Fig. 6 is a start picture transformation table useful for explaining the edit
to picture process for an open GOP.

Fig. 7 is a flow chart useful for explaining the edit to picture process.

Detailed Description of the Preferred Embodiments

25 Recordabile DVD Device

A device 100 for implementing the various advanced operating features in
accordance with the inventive arrangements taught herein utilizes a rewritable
dise medium 102 in accordance with the inventive arrangements is shown in
block diagram form in Fig. 1. The rewritable disc medium 102 is embodied as a

30  rewritable DVD 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



7 instances, the inventive arrangements are applicable to video or audio or
both i audi o. The device 100 is capable of wipkipRgo0é2 and
reading fromThe disc nmedium in this exanple, a rewitable DvVvD 102. The
device conprises a 5 nmechanical assenbly 104, a control section 120, a

vi deo/ audi o i nput processing path 140 and a vi deo/ audi o output processing
pat h 170insTdreces) thmciat/émiveoérrmmnermﬁ athaepplicablestotvadeh &f sudiator bdcth i ons or
paths is self-evident, whereas the allocation of some of the blocks is
made f or VISGPFELeUdR- conveni ence and is not critical to understanding the
operation of theqdRKk 400 $QapHEeTH WA BhioARRL AN AdmCRERIdSes a ot or
106 for spinning the DVD 102 and a pic up assenbly 108 that is adapted to
be novedmediymi methISpramlngadewotabﬁe P¥&£et08n T’tHeequlefk@mnasmrml y burns
spot s.ont o i um na pots al ready burned
onto Yhe™§ °§81}'% o?ssreg'é’i‘F Eoﬁgaacr?ﬁ?rogf% |°r[|‘g1% c"1<"\9r‘38}é”’8% 'G‘Pprrol?SF%'"%r ogr am
mat eri al paffol 40 WhAQS @¥edfaudidslitblnpeiceEsiA® pbhe 170V eMid dllbcatibn of mdstel evant
whet her the disc is recordable on one or two sides, or in the event of a

doubl e- sP&he Plesks dp differameserdions ios PGHIPo'FéBErQi’&P'\*eW@PEﬁaﬁghe affpcatitis equent
di d f
Lgf‘h' 2.9 dfgg%q}ﬁgﬁptﬁgioﬁecn&%%%dﬁ ﬁ:‘??ﬁ&%‘s fofﬁ%oﬁé‘&ﬁ?ﬁdde ﬁncP rlicnecrﬂfc% or r om

and are contr a servo
servo ll@ndéstarrdhuethwespdrhtiolobyiimdéviée.gnal of data read fromthe Spl raI 20

track of the gLsc 1%2 as a fi r@t igput The Pl a back r?(ggnal is also an

i nput®to an ¢ SrechapicabessemRY 104 eompesFes wHne PRNENYENRd part of

the cont m/p 302tdfNa pR*kuBaarsEer%lyth‘ﬂ'\éiQQIaah'ﬂeQ t@lﬂeor'rkbvédi QGeStHeng path. The
control section 120 conprises a control central processing unit (CPU) 122

and a navpgvamgodvsqatAalagemem ¢ pickyp eesgrobly EIrnsThrots amte @l sp@RUragk opuppl i es
25 a fir tothe na at| n _da ation II‘CUIt 126 and
fhe-ser vaha T BiERter' b AR B Dok e SERCHELCED AL M, 2

gener at i @mayid B&dK vidié6 and/dh gy progesn n@dt&ﬂalbﬂ%@@ﬂﬁpd@@&ﬂ Undletstohdih§e
ontrol section.. The navigation data generation circuit 126 supplies a

first®i npbe nvegHan: ités trff‘ée‘fﬁﬁ‘lttvi’rtﬁt@%'eﬁhe(mé)s reqeyAablgin-Ang Br YO F48S- of t he
vi deo/ aud @ kP BeRI REISIBIE sRREeddtBing T MihePhdrPHE dRbR-silib® rdddfdifg4 1S an

input to an error correction coding ci I‘CUI t 128. The output of the error
correct i onsgbskqugnt reasiing froBBthesdiac,rtekes plabé édrammphe sangsale sfuthel disd t o WO
01135411 PQT/ U%CXf-fYn %i%%g The pickup and the motor are controlled by a servo 110.
The servo 110 also receives the Playback Signal of data read from the spiral
20 track of the disc 102 as a first input. The Playback Signal is also an input to an
error correction circuit 130, which can be considered part of the control section
or part of the video/audio output processing path.
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



8 the pickup 108, which wll be "burned" onto the spiral track of the disc
102 by th r.. The control CPU 122 al so preferably h to the
dat a cont aie\‘?’léé ;f's?]; the track buffer 172 and record buffe?éqggﬁg@%shown in
Fig. 1. CPU 122 can 5 delete, nodify, and reformat video data stored in the
track buffer 172 and record buffer 152 g or the purpose of inplenenting the

inventive ane aivgepehltss .widah twiblbe “beaddnNanto Qe $piFdMMRER off Shd BRYI @Ry N
menory for %Jh conventional operations performed by control CPU 122. In
addi tion, 6 %gaisﬁfn routines for the advanced features 134 are provided for

controlling CPUTd22chRoREFQ  GAN5E, piécjgratbﬂﬁhésoaéc@gg@% }tﬁegg?atgecfomg'@eq 0 i oner

herei nafter be described in greate tar’l. A contr
acti vat abl éh¢ tnack boffer i17@i avalt resotdnimsfeer Taas sioowen i Bgent | gpaviaid ey e,

nanely play,.record, reverse, fast forward, pause/play and stop. The pause
is a colnt &FffAF1™P 'fbaﬂécgregﬂé?a&t"l‘ fata stejer in hepragl hpere! Fasng resord

i nterrupt i n@tfeha spl Y thapkrdbe 3f RhELRERAGAS SO OER AR ffra n'#é?{t T igUpLLAg the
rcrals om

recording of a viewed programto elimnate comre e recording.
A separ at e sBifvase o1 Sigmiarg isomricdisigd tio nreenwiy fer tenemvestibran operguicesent i ng t he

inventive g ts ta ein. ., The video/audi o i nput processing path
140 is a si geﬁgﬂqgﬁ e"s"é‘%’ﬁgggpr%-t lr\‘ ?)qd't'%‘brﬁf@?ﬁaﬁhboué'nﬁﬁﬁ etfigiasanced

tel evi si on featgral 134 afe pramRUGNESG@ndARU 171 & 2QotBickiveed rpacket dat a,
for exarrpl e MPEG 1 or MPEG- 2, for digital recording by the device 100. The

i nput  pat h NAOTEBMASINSE Serrinalisbediasotlsd ugreated defaleo  encoder, for
onal bt o- i gt t oSy Leffer 412 i ViR Belira B G SRR B oo v o
MPEG 1 or N@k@Ecds prd@antiy sabablet nareele pind escok8Breiverspl sk dedvdrgr generating

25 subpicture inforrr%tion t_% be inserted into the data stream The
digitized SPUFPEY aASIRRNINAAFURS IS8 RAYTRAEK & PaLSE oRsERtiNdPedVER. a record
buf fer 152 taindstdm@8 mlehy BAG h,packet is
construct ed, eag?)ﬁpgqcket ‘pi S co&nﬁgngﬁspv&gfﬁg%iﬁgp%ﬂ%g%&g?d t%ﬁoeger‘%g‘v?rgati on

dat a géher tteonpéng the tecprdindef dMvlewebdrogratn sertimiraté hemeteroisisciesmeanki on

codi ng ci rgégotrd.128 Error cor%ecgeﬁn codldg%é% circuit 128 can al so be

deermed to P& PAFe: ¢t Strete Biffer it isPIBVIdeR &0 ErEhis CrmeRds fHg path 170

conpri ses énplemebOhyaré imienbil@ekadgiingitd tadgHiRedinbuf fer, or output buffer,
172, in which data read fromthe disc is
The video/audio input processing path 140 is a signal processing circuit for
converting a conventional television signal, for example NTSC or PAL, into
20  digitized packet data, for example MPEG-1 or MPEG-2, for digital recording by
the device 100. The input path 140 comprises an NTSC decoder 142 and video
encoder, for example MPEG-1 or MPEG-2, 144 for video in, and comprises an
audio analog-to-digital converter {A/D) 146 and an audio encoder, for example
MPEG-1 or MPEG-2, 148. A subpicture encoder 188 is provided for generating
25  subpicture information to be inserted into the data stream. The digitized signais
are combined in a multiplexer 150 and stored in a record buffer 152 until an
entire packet has been constructed. As each packet is constructed, each packet
is combined with the output of the navigation data generation circuit in the MUX
154 and sent to the error correction coding circuit 128. Error correction coding
30 circuit 128 can also be deemed to be part of the input path 140.
The output processing path 170 comprises error correction block 130 and

a track buffer, or output buffer, 172, in which data read from the disc is



WO 01/ 35411 PCT/ US00/ 29932 9 assenbled into packets for further

processi ngg gJAGPackets are processed by conditional hpui t 174
that controls propagation of the packets through dewlf&ﬁﬁ%x@rgsﬁm and

into respective paths for video and audi o processing. Accordingly, it can
al so appear that the track buffer 172 peeds to be only large 5 enough to

store oneassegpigtt intd peackets farl Botheo praspsingi Mhd Packely A6 prot&dskddy> seconds

of audi o and. V|d 0 0 rial. The video is decoded by decoder 178,
for exa (%310 R/ﬁ‘g‘@ gC"'(S’P'trI\Tgé&hai conalscRropagationsohtheoparkats tiewgh

tel evisi Ql'brﬁdﬂﬁb%b(er 196 AsaAR) Rsplctivedpathol \V‘idig\«—{ngr}aﬁgf\%@&%g&%—rhe audio is

decoded by circuit 182, for exanple from MPEG #id convert ed
t o anal ogr¢eareingly. awarbalapgppaaar-mt sheatreck bifd) 1720meeds tebelddy larg@al |y,

t he syppi r d nvvhc read fromthe djsc is decoded by
ci rCU|L!9tb 1 gﬁgﬁﬁg%ﬁ{eﬁrﬁ per%r%%rl‘,t %’%’a@? f?Uef%ﬂ"drUég toarrrgximately2Pude t he
error corseeohdoof audiound Vidés pasgratBdierisp DVD Medi a For purposes of
illustrating éhe i.nventive arra?pgenent S, program material can be recorded
onto a rew it abeeigRADISHREoFRE WY Heasadrr 178nfos exemple froheMBEG-1 OAMREG t abl e

DVD 10 shpwhd é’nd%'dgd % %?orﬁ}é'ntrn@m@ éi-?g’gﬁglat ' SC 10 ﬁm Eﬁhdloo The

disc 10 if forned Bing 20 a
hol e 14 |T1Vteneodnrdt3ce Tlﬁbeaudlorleaielcoﬁed)byrc&emltdlam f@rne)td?ﬁplferfﬁﬁk meedypi cal |y

out rdIy spiral trac ma smal | er. radius part of the spiral
to \ga' | ar g&F WGSQB%FP"B?”? e g'ﬂﬁ'?%t? "‘TH& aydipedigitalstoranalonfD/ithr ee | ar ge

dots () cdﬁ@@&bmsmtﬁ&ﬂ? ole St RAS IntD a ldhnhdé Q\rl%%qurpAﬁ hol e

result, the beginnin the spiral trac e near
14, and |‘§5Q1It§rﬂﬁcéée@>bvzwcycf}u1a‘3(ia Trg: odtpet armteesmgrpatrsp7oadan|t5edeafreai to end

near the E’I'm'“a€q’ﬁg"ggg&%’%&m"bé@%ﬁ?@d 20.. Those skilled in the art

general | y accep I'ni Ng 'r\?)t 8nhd of the spi ral as noted.
Certai n advance features in accordance with the inventive arrangenents
utili,ze backward recording, that |s froma | arger radius part of the
spi rdP to a smaller radius part of & N&?&'#al The track can al so have a 30

ndexi ng.. Due: Lo Orr T Eeu TRStathd the PuRhaN, ARanqdtndae IR indRR T, 1Fe
shown, & hm@gercwdeorynmwmagiedavopnamlay@euacsmbm a rewritable DVD.
A rewritable DVD 10 shown in Fig. 2 is suitable for use as disc 102 in device
100. The disc 10 if formed by a flat, round plastic plate-like member 12 having
20 a hole 14 in the middle. The direction of recording on the track is typically
outwardly along a spiral track 16, from a smaller radius part of the spiral to a
larger radius part of the spiral. The several series of three large dots (_ )
denote portions of the track not shown in the drawing. As a result, the
beginning of the spiral track is deemed to be near the hole 14, and is denoted by
25 square 18. The end of the spiral is deemed to end near the rim, and is denoted
by diamond 20. Those skilled in the art generally accept defining the beginning
and end of the spiral as noted. Certain advance features in accordance with the
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 wobble, not shown in the drawing, to accommodate media type
indexing. Due to difficulties of scale only portions of the track 16 are shown,

and these are shown in greatly enlarged scale.



WD 01/35411 PCTI USQO/ 29932 10 Each nearly circular, radially concentric

section ofgthe.gpiral is sometimes referred to as a tragkpsidbesihi s
term nol ogy 1S not conmonly accepted as having that specific nmeaning. In

CD-ROM s, for exanple, the termtrack is also used to refer to that
portion of the spiral track that contaims a single audio song, or other 5

sel ection, and Edth rafy ovaulap! radRlly BohcditGe BEctivd Gothelspirallydometivigdd OUS
nodi fications of the device illustrated in Fig. 1 and the disc nedium

i | | ust r at efefeiedteyas a Yagk, Bt this terminriegiels nat qoRpnenti Accerted aghavingd

features t Lo Jn a | [ ' I ot

w11 e o ¥peOfiE thibrins.2REEOIRIN%, 4hi A, e B iFackii BRBTINER '

appl i cabl erdfer 1t that pbfrida sfdthecdpirdl Bgcktdit 2oatathstd singleedlidio pbisy,orothad

recordefs. As shown in Fig. 3, each DVD contains a video manager 26 and

vi deo t#t | elegkian, @Wé?efemwﬁev oDy Ratigeemeiapaymen fOrDYRIS i nf or mat i on

(VIS|) 27, an 9RidAbaifcdfith ] 6lastite ifiltraiEdih A, 123 RO TOre VOBS
t. Eac S

for title 30 whic contains the actual title conte 30 is
conpri sed ofediumlillustratadyindfig.1® can e wsset tegatber3D. infpderheti the adobnast 32

I ncl udes a_pl uralit f cel.ls 34. Each.,VOBS is_conprised of o ection
of poi nt er ShatteRapydht NerSiip SoqaryanchwithCHe VRIS FEARGSTDEEs Tt BgbPRer and
i ndi cates ppprebRted®ii@nd R8vANCRH f8&MIrdd tali§ht Ser@ntart QppRAibR! RY&Mer Cel | s
within a particular VOBS can be flagged for play in any desired order. For

exanpl 80 t Kiwls ofdissampdigand dise media Rikyers andregrddensy. 20 Each cel | incl udes

a plural ity of YOBS 36, eEpch oty iR YORUR.38, kil UGG, bBSHHAES, GAU Nt

of the disc residés typica’l'y contalns seconds™ "of presentation

mat eri al . EactvTgPBI8.30he ¥YTS meldes oileo ftitidaded infankstiornN(VESIDRW) g or der.
Each VOBU starts with exactly one navi gati on pack &NV P§'§ .38 6nd, coul d
enconpass SPHORA Viqso QRipsiFetifariReny 29a8RE ong ok MmRIe VPR dditpdR whichpck) 25

39, audio E@%ﬁxs(tﬁe%%aﬁmle%itn b- pA G} VEBSPHS k%scft( 12t £piura #gﬁoW_PW 38

contai ns presentation contro ormation as wel[ "as data sear
i nf or md$i onidedhobjetas 825 Eacbhvided objestt 32 indludesseplutalitnopeelfsdddi Bgehit ri ck”

nodes of p ck, that s, es in.which sone. subset of the t I

pictures a 'rsedsoé?ﬁrés&dicﬁ ao‘?%@f*‘?’b"éeﬂ'f‘g%}ﬁ%%cﬂ?stE‘rt\?‘bsr‘é@:@n{;ﬁ\l@h_gof t he
nmaterial. Qaf iikeeells 88ydtherdaiRingRat&sn VM AdIBE! BB prérains! & deldtard to el ps
the decoder to find reference pictures wthin the VOBU corresponding to

t he curr enbemiayraK. Collsoniibin anparticular 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 correspending to the current NV_PCK. Another aspect
of the DSI is that it helps the decoder to find VOBUSs far into the future or past of



of the DSI is that it helps the decoder to find VOBUs far into the future
or past 35411 PCT/ US00/ 29932 11 presentation, | to the
current %W#ﬁe VOBUs in the past relative to the cu?é@gﬁ%
presentation are referenced in fields of the NV PCK known as the BWDI
(backward information). The VOBUs in the future relative to the current
VOBU pr espesentation aretativefter the obtrenn VIOBW.d ThefvOBIgs MViHRGKadt heldfivéso 5 FVDI
(forward informa;['é%a. Each VOBS can_include navigati on conmands which
permt br BTGt $OBY Presentatian areirelrrences: infislds ghthedNWaREK &npwim apmmands
can be | Nl kD! Aadkidrd ifforbfior{ By BUH b e FATHAAS el NeSE
pre-commands can be foll owed by optional navigation conmrands identified
Wit hin t heurrept NQBY presentatiorc attel refarendet] invfiild$ of trbdBCHKrigosureasit ed af t er
the cqfl ""R’D‘?fﬁ?wf%ggrﬁ r)tﬁohéy these may be followed in the VOBS by an

optional set pos Al'l of these commands are stored in a table

within the VOEEscananartahenéleaeheﬁgedorwomwﬂa@rwﬁiehtdé%ittt{?sﬂccplﬁﬁ%ge used

r epeat edlgl. The navi gation conmands can direct the contro to
per f or m 20WH8F NeRaCtve ipatuees: ofhesgnayigatiopommandsscan be inludedoas parter act i ve

features. lde ontrol - with, c nds such as
goto, Ii ni,tﬂj%u\?r%?ggfﬁ ',Sé anop rgg&gﬁ{f\ géacﬁj t T%g%r%fct?f%mW?%S?R bf)gg@%"l’ﬁ And

Re- Encodi ingoptiénalMa@gation Sorremandsoidemifiar daipiret{aMPv26CKh Imbhatd ddhs
accorgancg,wi th the inventive arrapgenents provides picture editing to a
pi ct uﬂg W rhiE HROTEOT 218 %’ﬁ%%dg hegrY iveEtsenteds Doglhthase mayg. 3A

i s a typiketolldARdShIHetOBS 8 shboplidiiall 56t Si%’oétfbo%ﬁ%@é’y Rg;ﬁ‘?rtg 4 hout

detel ecine. The invention is described relative to a typi -pi cture GOP
st ruct ur econppandeare storerhinua takide withinlithg VAR amdhtan betrefehengeddsess coul d

| b 1 t , ch as a 12-picture GOP (M =1
o1 59 € B Lot 1By Ein BElusB iy T atn orhmapes a0l v
need to dicenthé yonatreleQPEM2Dfo péorlmh b-akieBRHT Bpstatish s8sdchiRe® NitH NY

oper a 'o%{geﬁg. delete) . is to be Eerforrre . This presents a speci al
pr obl i BAPEIPY o8 intgractiye feafures; Eerugxasnplactheysap pspvida flow cantmolt be

decoded Wyith@inrhBAR &RFad foto, RRLjiifS 3% 3 oB il ctures which cone

i mmedi ately before and after suc picturés inthé bit stream Sinmilarly,

P pictures cannot be decoded w thout preceding | pictures.
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 aiso 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.



WO 01135411 PCT/ US00129932 12 The inventive arrangenents provi de a uni que
approach to solving the foregoing problem The process begi ns when a user
mar ks a bedgWvaflidgiand an end point defining a segnent tBCHPBRR93h editing
operation is to be perforned. The precise picture beginning and endi ng

| ocations in the presentation which 5 haye been marked by the user may
correspond to a'l%eﬁi cannot he decoded

cgﬁre or P lgliflcture Whi ch,

i ndependently of 'S PY% NaiHF"sP _B?se%f."‘“ R & HfUe aRRIoag tp sQlylopdhe

aut omat i calfoyegPFRBIdeWTRE Proctss bedhhd WheH & uBLCHEFIRS BSgiRfiRgSRaTah  UPON
which will define the actual segment upon which the edit operation wll be

per f or med. ¥ RoiBkdefininga segmest tr whidhoan editing logetatiandelté he Pegformed.6. 10

Fig. 7 i (i at i ding to.the .. ti
o S angenent Do f¥eRBHidule belitRb a4 ARG IecRRrs 5 b Rlmerbl Wit oot e |
step 706 whesvedesaanarked dgithe assl My coireéptnd @eBafictarslopP gldtie Whickh

define a video e%men upon which an editing operation is to be perforned.
This sel ectd"BAt E? ge inHeprndseHY 6f suowIding: plctures a b thatwane. thei ch al | ows

the user 15Jfmaimsich | tatd on. . J 702, if

t he user sel‘;gctng% erﬁ%t:% gtrgﬁrmés%néav?\%g llhﬁ ﬁgeag{r?g%? Ripgétgg%earsm&r%%g{}g be an |

pi cture or uponi whichewillitdefine thé ecspbseymentl upoprwhieRdhé edi toppratios waillchd hat

user sel ected, end p!.lcs‘ht r used he ac(L_uaI. end picture. However,
i

u w. || be as .
if the end Priamed: '%?@e?ﬁ'?{w?%ﬁf%%wn I sEpLe el gt otrit i cal |y chooses a
new | astg pi ct ur gy ghs fiswtdHard illRétrdtingSa efocessé?c&rﬁihgiftlsltﬂpﬁtvehﬂvgd' ately

before or after the user selected B picture. g ustrates a
t r ansf or natarewmgements withyweferenaete Hgs8A mnd figmek-6 c diheyprobessdegintshie  new

_ _ iam 6o deyprobe
o ccted B APhroPahaf s usdl soiptlei dpl Sl oS AP BioB dRR8iA ch ¢ e

system autvided semhérit UdBOSRRhidMCedNGYYg bRrhtion il 146 berflrenddeThisor P picture
nost 25 irmegqi?a.tely after the user selected B picture. If the

t r ansf or natSEHFUPRIPrRcess gande pefformed hyany sitpblenmepnsy wich dllowgthscessed
di [ f L2, | f Fig. 5
Irectlys rtgn%gr?ﬁ%t{%ﬁ]a R oF4hd vitk régentét%%..tlﬁ??% 9baa§f'tﬂgé%g\g%ege(%58 9

I s used, the processing I's require n step T
t he syst eménsl picturé gfipp@ditrsegimept BOdeteonined td be ah Ipictury er Ppidture, eherr e 30

t hat after t er ,sel ect B picture, then the t em_pr ef er abl
hias P sutnpRYEEm Wb Pitged EE stipe o aak St ase sHeTAenRC iR sehhen: |

picture or (Red 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:"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. |f 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. b 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



pi cture appears blank during display or playback. In Fig. 5 the | pictures

and P VWO&% pA1l - -- PCT/USQ0/ 29932 13 pictures topdagudabridiecd are shown
underlined. In step 710, any B pictures appearing between the sel ected end
pi cture and the actual end-picture are - - deleted. For exanple, in Fig. 5,

where the user selected |ast picturelds B3,-t-hen the B4 picture is
del et ecbncﬁnrésnttsbe;bla?ﬂsﬁd aré shownfundetlinedctinrstepd21 OnémwBtmaummnt as
sel ect ed or a ture, then it nust be

ﬁ not, a B.pi ctur
o Shmeband Rebueth Mg solefigl BolhiBiufe Ahd1en actul Suf Pltbeie  act ual ot ar
pi Ct Ur egelét@dDeFdrhiSampi, Gh W BREre-thelusel Slectel ﬁ‘é‘s& 1BFst BORIAIT €

The- process then proceeds to step 722. - In step 7 If a user selected
start - p‘ﬁl"@tﬂfrmctmelﬁﬂ@ietdde begi nning of -an 10 edit segrrent falls toward the

end pof a 1 d entirely.
'Thus§ -the s (S?e 715 th?g)f?‘léte%f ﬁ@e&e’hﬁm&% 5%&8'% as ﬁ?g ﬁ}frt picture
woul d puisr 6 abta BJplcdﬁerﬁ%dl P pidiére! |ﬂ@arfitrrﬁttlst|bemmtpﬁbﬁ.lref Adtordifygly, GCOP. The

process then proceeds_to step 722. |f the user selected start glcture S
det er ni WécFVISFPr@t'%ﬁtePl§1ﬂ(S’Ff‘f‘65 He actusl s1RR; RiWiIredq be thef pistureiwhight he end of

a GOP, ihe sEDa% %nBﬁf?&e%%échéstsedﬂenﬁgceghQtétsi"éi:'7 the system -

automatically ooses a-new start picture to pi Cture nost
i medi ately Iprseexeaﬂ Bgiftheserseiecied starepicRirpintdrking.thé hieginming ef-an- st art
s then deened to i cture defini.ng the

c re e th ct tart
Eeg ‘?fbt SearpRat @y iayard °PB df&% LFi*?r étze 3} Hiensthise Qi'q’rfﬁ process for
sel ect I mf@faeﬁvgk%&rdt eﬁtnfélw qhw m@ts%t&ﬂ@wn slr@ééeuqotsee;s hestaHy drl CGOP =

structure shown in Fig. 3A Accor d ing to a preferred enbodi nent, any
i nt er medttyalestBrmietuge w%peﬁenahg/ bedegread tobegbe firstdapietire of me;t ure and

t he actH%{; ééﬁrtTh%';ﬁIoH%?ﬁ ﬁ\;ﬁ pqgl:géa%dm %ﬁ Q 718. The pictures can be

del et ed one of 't W'ng ways:. életing the MPEG bit stream 25

data (2) udft age aserfdeletged gta?t picturelis detddhingd ihfstep J18aptascded e MPEG data; -
(3),z---. Using padding streamstart code-(00 00 01 BE) and 2:-byte padding
dat 1P | Pigtyre 'chée'!% ayardithe epdiafia ! ﬁQﬁgmm B\ez%/ﬁﬁmprecf?@ﬂﬁﬁewéerpack wi ll

be del eyeq. | s{é’b ?gé he7§f§ée&1%tbmghe+ d}:‘&gs w Bipt pRMRLS R Pi ctures

are prefera y mad uring dis a addi ng an appropriately
confi guthed piature |nma1nmmedratslvg:re6¢dln9 ihe B6erirelavited anctlum ea' hisrmevg hown

tre BB b 56 AP BRCEBFY ey andboohaal oo! oot o

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 T
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) . E
using padding stream start code (00 00 O1 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 displaye'd,‘ without necessarily

displaying the preceding | picturés and P pictures which are otherwise necessary



di splaying the preceding | pictures and P pictures which are otherw se
necessary --- - ----- e WO 01/ 35411 PC FUS00/ 29932 14 to decode
the B pict W3l st ep 722 the edit function can be per fRETRSEY¥MB2t he video
segnent defined by the actual start picture and actual end picture. The
process is conpleted in step 724. Pictu bl anki ng as descri bed herein can

. . : : _ |
be acconpl kéns&db&h@ B’gfc,'[t@lye%’llgfﬁgeéa?ghfti\greﬁﬂtfﬂr}f\%}/o%b E.g{é? g;ﬁgﬂf’@emgm oicture

sub- pi cture can be use 0 n nai n prct

si ze to bevisigoalegment defined by phe actual stantgictge b astialend pittlreOfTHeE
sub-picture to blLank, setijng the color of the sub-picture to no col or,
setting t hB'¥EHE IS8mplgtersindep /@t and setting the display start tine for

the sub- pi cturpiche Bardiiy SPTERHDed }Plgll'eg}fq E§r‘? B %E{;tﬂrgﬁﬁéh% iRl art E}“gt E o

picture. If the sub 10 picture Is to nor e one pic
di spl ay5t i différentsenyss Fohexampla) a spb-pistateatandse tiéstetd blankakimalh pidiaredi ct ur es

to be bl anﬁed. For edil{%i_n%E filmstruct urﬁ# .t 1S necessary to nmake sure
that the i QY SeFELe SUbPIFtuLe §28 4 bsRava °f§h_€|"ﬂa'§r%°th'ﬁﬁ'(§‘? 9 the aRey are
not mat chegbyel HEbheCAb-HBur8RE 81nk, g&&m? thY cBlot gﬁh@%-ﬁﬁt@rert%% olde, " St

field or deleji;g a repeat field wth 15 regard to either the actual start
pi ctur e or Sgidngane eentrpstciout @ (solidhli andneeyting theagispley stet tiswoior alhedulwi t h t he

edited vid f Qi associate ith th i dea, there wi|l be lip
sync probl g%tu'{ento??égier‘% stagnes?ﬁ %e ?rﬁ‘é'e'%PW?)" SMece p%StW%’Pnp"ngﬁs '\:%B? 8485 ct ures
have t d0bepibelretiedo binkIAGR BN dnk pidtuld)ehe aRPRYGItHEHh stdisanBasks I n the
VOBU nust be sil enced b%gsetti ng the 20 audio mute flag. Line 21 data, for

exanmpl e c| BEESENtation; Re Ay, alt of heqieturascle he blankidspl ay fiel ds of a GOP. The
line 21 data i Sgd Ldif . - ' . Becau S fields
have been del et2%%%%%822@@%6#%%“&%%%& agcgtsugee%\’/%ﬁpﬁ."ﬁgﬁacegrder to
prevent cl torefieldamdi ottam ffintd areheatchee. Xlthdqtare neegatdiadhendy dfriesl or 25

deleted. It wll be readily appsreciated t hose skilled in the art that
the for egom?_gle tPrW%tﬁ_[’i ee'giél" é_ﬁg'é'ﬁé‘nrtep?ﬁ‘r R‘é& figldfy celetng 3 eereAtTieldywith of

| ndi vi 453l rgpjafd ¥ BhérthBotudistirt Biktdr dr dEnRl 8l pegrDOdI Ment s di scl osed
herein. In fact, the inventive arrangenents can be used not only with DVD

medi a, but al soAufiipHNangr oraldrot 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 packs in the VOBU must be silenced by setting the
20  audio_mute flag.

Line 21 data, for example closed captioning, is associated 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 caption etror, 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.



30 nedia utilizing an MPEG conpressi on schene. WO 01/ 35411 PCT/ USOQ 29932
Thi s Shegi, dig ee1°r—Rep1—aced~l—l-—1—1*r FEEEEE TEEE 111 13crBsdokessd Al MS 1. A
nmet hod for tll 05 R} ggéé{lﬁp@acglroup of pictures (GOP) in a nedia

wi t hout decodi ng a MPEG encoded signal conprising the
steps 5 of: markin m [l er t®| ected end: picture to identify a
sel ected segnent of si gGhAINMIS be edited; automatically

i dentifying an actual end picture for said selected segnent based on a
position of said user selected end picture relative to at-least one other
10 pi ctune W Alihéindalirer BaRIAERE sk a Bl BE pIcRiEENBOP ifdimediynct [ on on
an actual segnent delimted by said actual end picture. ?’n met hod
accor di nwithout detodingjapd eingoding dfiadPEG enegded signal d;d»mpes;pgahe stegpst 0 sai d
act uaJ?;l end picture is conprised of: assigning said actual end picture to be
at | east "Oone of an | picture and a P picture nost nearly adjacent to said
user sel ect edmatiGhg aEldabt aaiser s6186ted BnA¢iadre BNileRtiff 4sBlebfed@gridnt! east
one of an | picture and a P picture. 20 3. The nethod according to claim?2
further ebagidiencadedsighrl tybe adigedict ual end picture. 4. The nethod
according to R, l ppearlng
bet ween said %Jstgb{"é’n% wj Jeg?ﬂ!y' c?!tcﬁuré;ggg?‘gty%%é%tg E? ?ele&égtsgéﬁélngt ure. 5.
The net hbdseatow acbds@pdmofcézﬁd lsér wen'ted end pictutedmtdtivieyionst 18astons ds’dher res pect
to said actual end picture is _corrpri ed of: assigning said actual end

pi ct tPe PiSIYE Wbl %&P“%@@cﬁ'%ﬁéﬂb‘fpi cture if 30 said user selected end

picture is at ér?&?ﬁmg'&ﬁ fit fitclioR of Lk é‘ctéél%e%n%n@'d%hﬁ'ﬁtﬁd oV said BeuiaPheet Has

Been Repl aced WO 01135411 } ~I ~I PCTI USOOL29932
end picture.
2. The method according to claim1 wherein said identifying step with respect

15 to said actual end picture is comprised of:
assigning said actual end picture to be at least one of an | picture and a P
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 according to claim 2 further comprising blanking said actual

end picture.

4. The method according to claim 2 further corr_iprising deleting any B
pictures appearing between said user selected end picture and said actual end

. 25 picture,

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

30 said user selected end picture is at least one of an | picture and a P picture.
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6. The method according to_ clai f(yrther conprising marking a user

sel ected start pictu t AR sel ect ed segnent of 3 g, ! oded
signal to WOWaHYtLed; H L “ i denti fying an act udF @ls (’3 gi cture for
sai d sel ected segnent i position of said user selected start
picture relative to at |east one othergpicture within said encoded signal.
7. The nmetgod agrONLE Al rej Lo Ldent i f v p wth
respect toa'sai d act ggWs%%r?ﬁ'ﬁ#?:%g‘ragﬁﬁsﬁjé@ﬁgr@#@gggﬁg:d‘%)oanggbsléégeﬁi ng said
act ual st aseleqted tstare picturectoddentifpiacsalectedroegmemnaefciaid ehgodegdrsigreditmpet he
user sel ect&%ﬁpi cture if the user selected picture is a B picture or P

pi cture. 8%"8fe nethod according to claim7 further conprising the step of
del eting 15 annémBtisdiy i88ndMRRAH SEuBCIUR It for YaRT selsdtes sesmphct ure
and said actual start picture. 9. The nethod according to claim8 further
conpr i s¥ ngbased an & positiop|afrsridgser salectedpstertpietusmeelative 1o giileastiomeappear i ng
bet ween saitg’ user sel %(ﬁ)it ed.cf)i ctu and, 20 said actual start picture. 10.
The net hod® 358P°(§'I"ﬁgw‘t SR’ est'%]allf said identifying step with respect
to said actual start picture is conprised of assigning said actual start
picture to_be said user selected start picture if sajd user selected start
pi cture is’- 25 Hif megiask agoerding to siaimfwhetein saididemiying stemmithe wher ei n
sai d ident}fyi S ] : I tual start picture is

conpri sed t)gf%%@gtlogénaﬁégawggrsdtaéﬁggﬁéstgorrﬁgﬁ%dc ure to be an | picture in a
subseqt@nt GOP assighiigisaid ectuné bt pidtyre ¢d beani IpiGrevriost immiediately he | ast

two pictures of, a GOP containing sai.gd selecte icture. 11 |
01D S1 1T Brechiing s perceq sren PHE ey auselontas PIRBES 18 & NEsUa PBA11
11111111 fhpabdref 1it 111 1111 PCT/USO0/ 29932 17 12. A rewitable DVD device

for editing to a picture a group of pictures (GOP) in a nedia wthout
decodi ng and encodi ng of an MPEG encoded signal conprising:

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
ahy | 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

25 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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mar ki ng means r esponShivgheét@GlasBagsBeplacedput for marking at | east a user 5

sel ect ed Qipd1BRsg ure qmgﬂmuumlﬁlﬁel ected segnent of paffsiRsrsied signal
to be edited; proces automatically identifying an actual end
picture for said sel segnent based on a position of said user

selected end picture relative to at |®ast one other picture wthin said.
encoded s?gnalA rewtitabte BYD dmcmﬁamdﬂﬁng tpemicturd agraup edpictdref¢GOPN on an.

I h bl
oD devi o LiedieihBl Sicating §5 sdodife oE A MMbEG nEedstbsionmanc for

i dent i fyi cgnprsing:act uaI end picture is conprised of: 15 nmeans for assigning
said actual end picture to be at |east one of an | picture and a P picture
nmost nearly adp%rd‘mm@an%aﬁseougléﬁ tg @| user pysifor maeking at sadt auser sel ect ed

end pigt ugé; dt8d resand a b pict ure. 14. he
rewitable DVD %gelpgéetugeggogr ﬁné’ ?fseépggdmpéfg* e g E’b‘f?ﬁ’ﬁf’ﬁ' ‘Qé rreans
for bl ankeditpdsai d act uaI end p| cture. 15. The rewitabl e DVD device
according to claim13 f ng,, means for deleting any B pictures

appearing bet \Hégﬁess?éﬂgdmﬁ@%sr %@H%deeﬂtlwwenaﬁwakan@ pistungafior end -
picture. gid &@ecf@&eserg%!rittb%@b& o\ b6t B gﬁﬁqfs@l' PQI %dcén%' SLafe WHET €1 N

said processing nmeans for identifying said actua prcture rs conprlséd
- of : nearf@'iftb!ﬁ taﬁulgaﬁtrogrestahgr picture lwithid splcbennodeﬂcsldml smidd user sel.ected

end fjcture | Sk sel ected end ,picture i's at st one of an |
pi cture and a"“lg'ﬂﬁﬁ)ﬁj'e fgrePerforming n |edﬁ|fppﬂloq PP @p a\‘/‘I"‘i‘a}SF*Q"'\‘*F‘FI cLNs

Thi s Sheedelmeedaapla.Bqataa@ﬁd\m&aé,SSM1 1111112112112112211122112121
PCT/ USOQ/ 29932 18 17. The rewitable DVD device according to claim12
further conprising neans responsive to a user input for marking a user

sel ect ed g3ar Ty GhiiEblb DD Ualielabcarild F5 LR T WS Luig Bt LSRR

signal to be edited; processing neans
actual stmeanpfartidertifiyimg said actual end picture is compnsed of:

15 means for assigning said actual end picture to be at least one of an |
picture and a P 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.

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

20 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

picture and said actual end picture.

25
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 said user selected end
picture if said user selected end picture is at least one of an | picture and a P
30 picture.
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5 said sel ected seg t ; sition of said user selected start
picture relative tg‘ﬂ;5 .%meggkébhpﬁer picture within ?’ajF& @%ﬁged si gnal .
18. The reWRPWAHe DvO)[EKEM HMHEH ng to claim17 whef&tn> processi ng
means for identifying art picture is conprised of: 10 neans
for assigning said actual start picturggto be an | picture nost

I mredi at el y4pr 1.0+ r g‘% | ot yr.e | cted
picture i sﬁa' Beﬁ%?'lg%lrtéﬁgr ngtﬁlﬁ%g‘ 5@ tcPhéeiéifheil/v% if\gﬁﬁ?}ewsz*e?e/ i ce
accor di ng means sespoiivé to hheser pop forsmarckinkba weeanseldotéd grarepicigeany B
pi ctures a@pea ' bet\geen sai d _user selected picture .and said actual

in 3 _ X

start pict P@?‘{V@ge'?ﬁfé’ rmet”éﬁf éa‘é\ﬂﬁcaé?ﬁ signalte diegditgdi o claim18 further
conpri sing  MeagedRinginaskd it mbteIg LS RiARG Aeuial Rhat BiduRREar | N9
bet ween said user 20 selected picture and sald actual start picture. 21.
The rewsi t sdid eelovdisagmantdased dinagpasitian of said Usevselesited sartdpiptweessi ng
means for identifyi ai d tual start .picture is, further conprised of
neans for reiitg'legl}?i tﬁgg%s iod‘ea%ﬁﬁra icture Withip spid sbcpded 3903l § yser sel ect ed
start picture if said 25 user selected start picture is an | picture. 22.
The rewitable DVD device according to claim17 wherein said processing
means for it8entThe/dengitabled 4R device acaending s eleien 1 € whargin ssidipoicessiaas f or
assi gni ng ' t. " rt. . pi o.be an | pictyre in a subsequent GOP
if said 30'%%'3? ?cgre'#%](‘: [@E\%p}fa(': ﬁ‘%ejgl{%a\%tvi RIRURe ésb%outprfsﬁé q?'ast two pictures of a
GOP cof ai ni ng measifcos alssighitd saidadtusl stértlpicture 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 sald 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.
I
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