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recorders, video cassette recorders, recordable compact discs, and most

15 recently, recordable digital video discs (DVD). Hard drives 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 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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and devices, that can be used instead of a computer hard drive. It is a challenge
to provide such devices with improved, advantageous features without
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. Each 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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The following is a typical GOP structure of 15-picture GOP in display order
without detelecine: Bg Bq 12 B3 B4 P5 Bg B7 Pg Bg B1g 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.
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to one aspect the step of identifying the actual end picture includes
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bet ween the user selected picture and the actual start picture. In this
reg1a§ d, behuearthe wsensekecses pndinictare aedsthepasbialo¢rath kiaigreaanyAcceidotgite and
one aspect the step of identifying the actual end picture includes assigning 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 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
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one of an | picture and a P picture most nearly adjacent to the user selected
picture if the user selected end picture is not at least one of an | picture and a P
picture. The device can blank the actual 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.
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advanced operating features in accordance with the inventive

arrangenents. Fig. 2 is a diagramuseful for illustrating the splral track
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process. Fig. 4 Is an end picture fanstor iva e useful
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transf ormation table useful for explaining an alternative enbodi nent of

t hel@di @repopmants e process 20 Fig. 6 is a start pi cture transformation
Fro 71 a f1v SEdedelf ybSfyfoL lekogha e itiacor fceatisapiocess.
Det ai | egh\ppscri ption of the Preferred Enbodi nents 25 Recordabl e DVD Devi ce
A device 100 for inplenenting the various advanced operating features in
accor dance wFid 3 eaidiagnam usetul fangrpiainiiag tthe@hyahigagdm oftvidéd @fsca
rewritable i 3Ais a typical GOP structure of a 15 picture GOP in display order
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. 5 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 Recordable DVD Device

A device 100 for implementing the various advanced operating features in
accordance with the inventive arrangements taught herein utilizes a rewritable
disc 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



di sc nmedi um 102 in accordance with the inventive arrangenents is shown in
bl ock diagramformin Fig. 1. The rewitable disc nmedium 102 is enbodi ed as
a 30 reWwWOrUlBPEIDVD in the illustrated enbodi ment. |In mankCT/HSW0ZARs, as
will be noted, the rewitable disc nediumcan also be, for exanple, a hard
drive or a magneto optical disc (MXD)._An exanple of a MOD is a mni-disc.
I n many V\q 01/ 35@111. PCT/.US00/ 29932 7 i hsta ces, the inventive arrangenents
are appl'TTAbPESt DS/ NYERTYP ALRNGSTHRNIB AR PPl et e dAdVIdedlios autkre cabeitce 100
i's capaljige®bnWdddi®g onto and reading fromthe disc nedium in this
exanple, a rewitable DVD 102. The device conprises a 5 nechanical assenbly

104, a contr dlhesdeticer QR0 capathlded/\atithg drpWndPrcaeari frden thaldiscl40 and a
vi deo/ audi o out put processing path 170. The allocation of nost of the
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mechani alth asRPaRba JoPAES ItRBUApIRIALINGASathOf 76 PITHY Rfoddifan VRJ2 and
a pickup assenbly 108 that is adapted to bé noved over the spinning disc.
A | aser dirtherdopks ko difisrsetisiegtibns s papiet & seif-e@valesp] naleréaadhke amocdtish di sc
or illum.nates spots already burned onto the track for recordi ng and

pl ayi ng %Mn?/iogégei’rﬁﬂ‘?lbsr Isaars TpF ByrreRaseiesonenignse pud poBes cotical to

under st .ePQta?'anlHd]ﬂwé %S’E‘H?E‘QM {htc?rjjc?viic rel evant whether the disc is

recordabl e on one or 1 n the event of a doubl e-sided

recoodi ng, WiHdelechbAicaPEbt@MBIyIe04TRHRPASTa mEor SILH® eSUSHhn[Rpeiag from
the disc, takes place fromthe sanme side of the disc or fromboth sides.

The pi clDaHR tand arpickupaassenally ridd8 eoatbp adapeed vo bkOmovEHe\sertie 1 10
al so receives the PI aélrgack Si %nal of data read fromthe spiral 20 track of

the di sCPYYBNALIE 1/} BSC RPUN® AREUPPETHRER BYGIatPts oAite e apirdlripeek €8 an
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section or part Iofnlat he video/ au out put processi ng pa control
sect i on pl&dng drgekiidso anddott s 0dio qRBYFAh rR&REAES FBE IpUFﬁése(s%ndér%?alﬂﬂﬂ a

navi gation data_generation circuit 126. The control CPU 122 supplies 5 a
fi rig i ARRENERGHAY. it é5 trindevrivi whethar thatdisgimesaardablecin one tor 128 aidést he
SETVO " 6orin the event of a double-sided recording, whether the double-sided recording,
or subsequent reading from the disc, takes place from the same side of the disc
or from both sides. The pickup and the motor are controlled by a servo 110.
The servo 110 also receives the Playback Signal of data read from the spiral
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



110 supplies a second input signal to the navigation data generation
circuit a6 s.ie servo can also be considered part of thg.©o8f,8d325€Ction.
The navigation data generation circuit 126 supplies a first I nput signal
to the multiplexer (MJIX) 154, which forns part of the video/audio input
processi ng path 140. The output 30 of the MIX 154 is an input to an error

correctitpg gorimd 08, neHich waBbe Fibersd Potto Bfe thiealara ogiﬁ% g%ffli)@z%({ﬂ 9

circuit 128 is a recordable input signal supplied to WO
PCT/ USOhedeser. 8 the pickup 108, which will be "burned" onto the spiral

track of the disc 102 | aser._ The control CPU 122 al so preferably
has access to %EOBHPEB%%E‘g&n@ﬁoipﬁefefwytf}aécicocﬂ?fsftérthfmtarﬁpfﬂé@@ﬂdnbuffer

152 as i j . C ete i:f V. and f t video

dat a stgtlﬁg\c,iw?%m%)ﬁfefgtr r1€];17c Q:E%J{%%?rdl%ﬁgrnggrbeécso?wgdp&ég' TSZéIfg%(r){ﬁgaBur pose
of i Bpl adatets, myodile, amy esforivat Midegenesicted Mithalk SFFEMAY S Hid fddopyar e
is provided in nenory for the conventional operations perforned by control

CPU 122.bqffﬁfaha?tfpbfﬁge PusRe Pt boplemsnting thehimvadtiancethndeeagnisesSdiszblar e
pr ovi dedS fpr cont g.ol | i ng .CPU 1%2 i.n accordance with the 10 i nvention as
shal | hei’dF N8 &F MESVEEJr iRSRWIeA ' rBemarY dek thq ConveiBiRnab oPBIAYRls 132 f or
viever adrtrléPbg domediicoms 179l W%@éitfo'?lozﬁoglfa%@%bgﬁés Péreﬁ%n&#\yanced
avai |l abl'e, nanely play, record, reverse, fast forward, pause/play and
stop. THeapaesd 34 aee poanitied par tohwoliagsePOpPE? 2in abcomiaacYGRth ther exanpl e
man sl ly interrupti ng t he pl ay back of a prerecorded programor 15

i ntz r ugPYSRfIIMas sb@Bharaigabler Ho desgstbedriogiraniarslaspil.ni nat e commerci al s
fromthe recprdi ng. buffer 136 is provided.ta receive comuands
for inpl erren'ét?icng??t Iebﬁlffrsle\?gﬁ:{?&gr arvafgt Vr?ttgblf’aﬁaﬁ_tmﬂ%f%‘ﬁﬁ?te?hté‘oﬁfadeo_/ audi o
| nput  prfape&shs proddilyl 40ailabid $ABERI plBY OFESIHNEverE& Uakt Fofwargonverting a
conventional television signal, for exanple NISC or PAL, into 20 digitized
packet dwuse/dlay apdastope MREGalselis WREGr2erdfaot talpgusabpeatamdinng MGR, t he

device 100. The input path 140 conprises an NTSC decoder 142 and vi deo
encoder, ofﬁfaEBPé?rﬁI?@ ¥anterpePirEEhe playiBaghypf giRfgteGoRdedREOYERAPET ses an

oS, AR o RIS Vo Shod P BTG PO sl s,
gener at Iregording. A separate buffer 136 is provided to receive commands for
implementing the inventive arrangements taught herein.
The video/audio input processing path 140 is a signal processing circuit for
converting a conventional television signal, for example NTSC or PAL, into
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 signals
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



25 subpicture information to be inserted into the data stream The
digitized signals are conbined in a multiplexer 150 and stored in a record
buf f er 1‘§9%ﬁﬁlf an entire packet has been constructed. Ys/E¥OR2cket is
constructed, each packet is conbined with the output of the navigation
data generation circuit in the MU 154_and sent to the error correction

di ' ' , ti A [ it 128 I b
Goemod o oo tied Pt S{dite TRl FiGhetProRssinie The packppcedupagosas Y 170

conpr i sasoriiitiefal GRICeSs icire i ffBL 0 Ql PULDUtL buffer,
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assenbl etemuitiplger ket ahdrinfarddpectipe geels fogvidebearhs#ibspracesghgcessed by
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processidig, cordL ngl j 0 ear that .the track buffer 2
needs toé?%gggﬁ%y og%g%g]eﬁseednr%%g thggg @?%éjgﬂgeg%mﬂg%Bfapd’éf’é',m%ﬂegyoo'lg
corr espaedbnds tod ARG @xdEEEd Yprégm sesends of audio and video program
material. The video is decoded by decoder 178, for exanple from MPEG 1 or

MPEG 2, and Erfcvidles iaslegsodedmndecoddr 128 efdrsxamsle dnarh, MPEG-&xaniPE GNTSC
or PAL i TV _encoder 180. The. audio is. decoded by circuit 182, for exanple
f r om MPEG-2"theCRfed pr@ eonvgrdionghigleyisien si9aakifef example N Tafios PAL in

di gi t al 1ty e ~ &nall y, e; subpi cture inf tion
Sl Eh haop eRE8UET1 65, AT AN felectifba gggéxgyé%i ol SRRIRIE (TorRVBE hut

pr ot@ssiingr MREGL] Garzhtomeerdet i@ dnaloy forel BYaddie dRfiffto &al &F tHAD Circuit
130, as noted. 15 DVD Media For purposes of illustrating the 1nventive

ar r angerfORVErtep & afrinedly ethesubpighuried nf ercatited Witk has rimeni teald| feoB\ViBeand

| ayed . f itable DVD A i tabl e DVD 10_shown in Fig. 2 i
Curt abl &1 Q8BS BVl o Hho b S brpcesmbogia Lo0ioeyop Aeemip o

flat, rayndcipbasheCerRirdddirdddsh ERENEN 362 Ao 20 a hol e 14 in the middle.
The direction of recording on the track is typically outwardly along a

spiral track 16, froma smaller radius part of the spiral to a |I|arger
rad'ﬁ#s part of the spiral. The several series of three large dots ( )
denbPe portions of the track not sHB¥R Medijme drawing. As a result, the

For purposes of illustrating the inventive arrangements, program material
can be recorded onto a rewritable DVD and played back from a rewritable DVD.
A rewritable DVD 10 shown in 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  ahole 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.



begi nning of the spiral track is deened to be near the hole 14, and ish
denot ed uare 18. The end of the spiral is deened r the
rim and‘bpso%gseﬁgt ed by dianond 20. Those skilled in the ﬁwcoﬁﬁ%gﬁggﬁgl ly
accept defining the beginning and end of the spiral as noted. Certain
advance features in accordance with thegg inventive arrangeneRts UFI|:Ze
backwar d recoggig ' . radi. rt_of the spiral to a
snmal | er radi uséHpar?ari?egrﬁg'%g'pﬁogﬂya%@ée?ﬁggﬁgggﬁﬁeﬂfgtgehsﬂréﬂ & 39 e_t'mes

si de-t o-rsfefeedvoblalses track, showhisiterrhIciav AGE cdMnIeAQERRERIE BB Hadity Pe
indexing, Due to difficulties of scale only portions of the track 16 are
shown, ARl SPRekiE meansown CR-GPMisI Joreexampled the dben trBIOE/ H5d 1ked to

PCT/ US early .circular, radially concentric section of the
spiral %@%qaﬁsﬁﬁggfo& gaglq'[f‘léga%a?‘ra_é&@t%[]f 2 $iDgle; 4GP FINGg P i Ah At
comn! R, athcithd13uhBtnal A map ok eBoRABL At od fo VM s, T or
exanple, the termtrack is also used to refer to that portionh of the

spiral track Vérgusontdificatianssbhghe davidedllsairgteddn Fag herandbtedliget i on, and
not becone common for DVD s. Various nodifications of
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b -1 apl t he vanced features taught herejin in
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the advampeecibent thfstHeaatiitindear fRbfurds 2adgt heh §rd Qﬁeﬁ&%e ch_dfh&ds of

di sc_nmedi a and disc nedia players and recorders. As shown in Fig. 3, eac

DVD1Bontkindss of didcdenedimand efisQ enetial playdes apitreeordees. (VTS) I28. '(Ij'he vgs t

i nclud id tjtl . i nf tio VTS|) 27, an optional video objec
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act ual tsiekl(VT%?'ﬁse.ng'heE@?g |M8%§5§Qndi ogjﬂg%re'tﬁr?%r fat%npwgguqt?y of 15 video

obj ects 32. Each video object includes a plurality $a§‘4. Each
VOBS i s aptipial s&tkoobbject ekt éort ineRudf 9 padbaE oriofeVIOBS kér tihe 0V@hich he
VOBS data |inks cells together and indicates in what order the progranms or
cel | s arf@ntynsyberddyaldtitiesonsen t Hiaghav @BSt 3@ us apmMyEBSdceeina pturblingged f or

i i } ) | iall
andan o/ e BBRCRE 321 R At o BB Bl olbsehiie Yelk Ao Eqdhe vosLe
36 in  WOBH it heVhERR 6PAt@INecAbndtHdthifs 16 TeflES 1hYRICHAY t5ORIGRES 0.4

to 1 .0 seconds
data links cells together and indicates in what order the programs or cells are to

h

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 DSI is that it helps the decoder to find VOBUs far into the future or past of



of presentation material. Each VOBU 36 is a sequence of data packs in
recordin order. Each VOBU starts with exactly one navigati on pack (NV
PCK) 38 ‘%ﬁ’cPl@éﬂFd enconpass all of follow ng kinds of packRsSTUSHE i ng
vi deo packs (V PCK) 25 39, audio packs (A PCK) 40 and sub-picture packs
(SP PCK) 42. The NV_PCK 38 contains pr esent ation control information as

bor 1 or i L8 SBp1t R T8 e Ctor e e Ctftar Teay OBtblsois e Rtntcsbfetosubs et
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presentation of the material. e aspect 30 of data searc tio
(DSl) i sthehBWDI (baekpsart liefcdtacaide). tThd VOBUSfrettefurdralbtive€SoWwhthi n the
VOBU corres ongi ng to the current NV_PCK. Another aspect of the DSI is
that it %F%%t REW eEeseEtation pr e seferBeed iy fields ®ftthe NVt BEK lrowasis of WO

01/3 11F\%”'f{§9,«? 0. resentation, relative to the current VOBU. The
VCBUs%4i n theI (pas érr%e'?‘g Ve ?r@ the current VOBU presentation are referenced

in fields of Edeh MOBEIGakNAYIIdESHavideidVObrrRAskaIHfch Bfe%ﬂ%rjaﬂ%i'ng-rg're

VOBUs in the future relative to the current VOBU presentation are
r ef er enceldher intieragtiie tefatutes . NVh&GKnkvigatioasc Gnimabds (F=or bt iaéd aggidron) .
Each VOB angi&)ﬁ#r ude navifgati on commands whi ch permt branching or other

i nteract?Ve's 88 2 S§{eUePIEaCP PRI - c bhpemBLe-sammandnepudedolowsst t  of
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these may be followed in the VOBS by an optional set of post-commands. All

of theseP®e Jlpvuaddn ahe VARBP &y am opticall seipt hpat-cormMIBS. aAl cfathebe
referenc nunber. so that they.can be repeat edly, The pavi gation
commndsceoggﬁ?gn&sraé&srf’heed E‘oﬂtt?%lle. ‘éﬁ%”lgf %/zf%gtaf‘ar‘?ﬂnab?/é‘fxfieé?@/ce& by¥per at i ons
associ at b Bo HRaPiRe BhR Gelisdd HHedtdiye TIRARMLiGoR UorfdAMAL Gant NEY CaN
provide flow control wth conmands suc S got o, |nE, Junp, exit, and so

on. Edi tdifextRhetaomardNGE PO ut2 Dec peritgmAn daRetEo¢ opieRgtiord addde@Bitwihr eam
For ,Recordabl e DVD 20 A nethod in accordance with the inventive
arrd genlgrﬁpghlﬁltgoq,q l@égraﬁpypdpgtures. 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 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.



editing to a picture within a group-of-pictures (GOP) and VOBU on a DVD
disk. Fig. 3Ais a typical GOP structure of 1 5-picture GOP in display

or der V\A\Vg?d’&@s‘”élet el ecine. The invention is described rel B1U028933 ¢t ypi cal
1 5-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 Cﬁ‘a M:%é. or 221. For the purpose.of performng a video edit, a
user will co W HERE 6 NYYBAPTS Droy 1 &e iU PPRIRACH 1o selvBghiifhon whi ch
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special problemin that certain of the pictures suc ctures cannot
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i mredi at Ig/ before and after such B pictures in the bit stream Simlarly,
P pi ct ur ERE PEISE PiUERPEABWING eRG @Ndi%asditiegs|in ghe tugsentationoyh@sa11

PCT/ 4S 9 ' ' id i h
Dol ving A BEen Markaf by MRl SRARTERNNGP BUD CRuR oMb BlGuREINERE"
begi nni ngariitd BN de €GP RidtpeABERN B9 shrRRORY Fr&umt Cih #htedski P

operation is to be perforned. The precise picture beginning and endi ng
| ocat i onsystemt detopnatieaityatharsesimeh Heghanieg leens taer kieduley dsheecssaryay

correspond to.a B pi C%E{Lfre r P picture which cannot be decoded )

i ndepend YHieh Wil TG ﬁ'{f pridelipegmenh UppAtWhRIEEether @it oppeatian will be

aut omat i o] : oo L CLt as, pecessary upon
whi ch vviWk%rg?f@n'eq?ﬁéesﬁ%ﬁﬂ?ﬁ%@gﬁ@ﬁpgﬂggﬁ \%lltsg%ltgﬁgl; giqst' 46 ération wll be

per flor ned. Thiig. FekectioanchaanBlaramig aprbsedd hesdraaiEe ithe Mvahtive- 6. 10
Fig. 7is a flowchart illustrating a process according to the inventive

ar r angendffRRISNentsy withy eierence thifgg. 8A amd FRisgst-64- Bhe Phecqmsouegss liegi ns i n
step 700_wh ser selects a start picture and an end picture which
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picture or P picture, then the systemw || proceed to step 704 and that
user Ssel @ceEk @acegimeniref te vidse prasentationt He stepud2 eif dhpiusenseleckemsever
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the system will proceed to step 704 and that user selected end picture will be
used as the actual end picture. However, if the end picture is a B picture, then
the system automatically chooses a new last picture which is the | picture or P

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



20 picture nost i mediately before or after the user selected B picture.

Fig. 4 4h tes a transformation table in which the w;@ﬁm 932
autonati‘gg)lorég"é ooses the new last picture to be the |I or pI c?ure nost

i mredi ately before the user selected B picture. Fig. 5 illustrates a
transformation table in which the system automatically chooses the new
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selected B picture. If the transformation ta S usSed, then
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during display or playback. In Fig. 5 the | pictures and P WO 01/35411
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whi 48" ieglit sroreeneéallsdtasvand the endiod.a GRP (s.9cBssBidheheptbise@O® iso st ep
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first | nex¢tGQOB. ofhé peocasextheG@rocdbds po @¢gs F2hen proceeds to step 722, |f
the user selected start picture is determned in step 713 not to be a 15
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pi cture.71@i $n BeYH 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 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 displayed, without necessarily

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



start picture is then deened to be the actual start picture defining th]e
begi nni %swm segnent. 20 Fig. 6 illustrates the foregoin rocess for
sel ecti %038 A start picture in step 716 relative to tﬂg:rd_'g}%'f’@%ﬂ”w
structure shown in Fig. 3A According to a preferred enbodi nent, any
intermediate B pictures appearing betwggn the user selected picture and
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pi cl@repidyreds ta hgartkhemosejtbhqm oharmcmréetﬁa)dbﬁlaﬁ;qﬂ&le sGdthe 1 fbehi ct ur e,
setting the rag e of the sub-picture to blank, setting the color of
t he sube?%et’ﬁ?E '96' eopbof thedqugtiugs tabeddankedt to 16 (soI id), and

th b- ture to e .sane as the
f)(ra:atslez'?at Pgnﬁofﬁéﬂ%}&% e sr%lkﬁﬁ[)% cf i geecéssf%af\ﬁ cl’gn € BUIG ge interigcgfank

mor e t haop dieed ahatwteomtm@ichrénha%hteumfItﬁeys%?e ﬁ%t%‘&cﬁ@? :[heyp gsgatation
time for all of the pictures to be blanked. For editl ructure it

i s nece&¥M8/tq Matakdyseitieern addingrerdpene firscéeld mro@elétnsgda espdab oicl dWith el d
e not matched, they can be nade to match by either

gcrjglgnrgt; qaeSetgte'iherrsWef?chaF hartBicayiengr actughent mickIre with 15 regard to
ei ther the agifb nsd\2bl nPAF hbt BeWssBELYEL vARd tR: GUHES 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 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.



Audi o may or may not be associated with the edited video. If audio is
associated with the video, there will be lip sync problem In order to

sol ve t h&OB¥ Lync probl em sone audio pictures have to B&/RM0EPBY, or
sone or all of the associated audio packs in the VOBU nust be sil enced by
setting the 20 audio_nute_flag. Line Z%Sdata, for exanple closed
captioning, is associated with display ;Ifg Is!]gs of a GOP. The line 21 data
is in the GOP header user-data field. sonme fields have been

del eted, sone closed caption data nay not be valid. In order to prevent

cl osed caption error, the line 21 data needs to be altered or 25 del et ed.

It will be radné¢thoapioreciitngdo lypithose gkidg efipiciuidie(GOP) trhatmédig
foregoing. inventiye arrangenent for editing a GOP to the |evel of

i ndi vi dd’githﬁ‘i”cgﬁ?% NPANKLENCqiRg taf At MIREGE epeeded signebsammising the stepsed
heregn. J¢n fact, the inventive arrangenents can be used not only with DVD
media, but also with any other 30 nedia utilizing an MPEG conpressi on
scheme. WO 01h88drgd aP(ds9SOGE a9 dctedSendbithMR th idAnfiey Iéoéjeéé@tredeé% bg to a
picture a group of pictures (GOP) in a nedia w thout decodi ng and encoding
of an MPEGaihebaededisigngl tediepeditédig t he steps 5 of: marking at |east a
user sel ected gnd gj cgﬁr@ to tdentif sel ected segnent of said encoded

signal to be %3PPEECALY, dFeRHTVING PY actiualiend Pisgurenf o Seithrelerteheament f or
sai d sel L f [ er. selected en
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si gh@l ; pictdreevithinnsaid eagoddd tsigriancam@n on an actual segment delimted by
said actual end picture. 2. The nmethod according to claim1l wherein said

i denti fyi ng PEERTRMING aneagiedunction po arpetuat seameshdepinitedr ey issidcactrl sed

of : assiegraipﬂ uﬁgi d actual end picture to be at |east one of an | picture
and a P picture nost nearly adjacent to said user selected picture if said
user selected

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 comprising 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.



end picture is not at |east one of an | picture and a P picture. 20 3. The
nmet hod accaor di ng to claim2 further conprising blanking said actual end

pi cture. Y2928 et hod according to claim2 further conpr¥SIHI0G%Et i ng any
B pictures appearing between said user selected end picture and said
actual end 25 picture. 5. The nethod %cordi ng to claim1 wherein said

identifydng sfep .thpd Jespect 1o Isai aa']ac ual end picture _ is conprised of:
assi gni ng sai fac ua eﬁ% p&gguttoec N pe" WY ?ﬁBPr'g'QQéEP@ﬂ”%ﬁdJ%ﬂ'cture i f
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further esditeski sing marking a user selected start picture to identify a

sel ect ed segnent of. Sﬂi d .encoded signal to be edited; automatically

i denti fying aFiaetatigalldidentitying apactypl sartgpisturecios saibgelented Segraset on a
posi &i o i g icture relatiye.to at |east one

ot he? pfbca%tﬁﬁ’zﬁwgt‘tﬁ%ﬁﬁ%@?’g%éﬁfgééég‘gs'%%‘%% é'ta?t. poﬁére YaﬁB’cT’ %‘Pcﬁ%l’eéﬁﬁﬁnfao claim
6 wher eigthsapittudentittiyisad shepded kiynal.espect to said actual start picture
is conprised of: 10 assigning said actual start picture to be an | picture
nost imediately preceding the user selected picture if the user selected
picturej's a re. 8. The method according to claim?7

.'Eéﬁoi Cttﬁrﬁ or P, Bi cth . . L N( CC! ¢
further ‘conpri¥ MFTHRS aSCQFIpE taeflaim Bgwherein mpididantivingsstappuiihi ng
bet ween rgah&btUeetaid AlRGhest P ﬁitcﬁan% R rsgickpgh.ual start picture. 9. The

met hod according to claim8 further conprising the step of blanking any I

pi cfilre and aspigning chit ecappesdrt picthes WeeR Hai PicteRy meek aehadiRies) ure and
20 said actual start picture. 10. The nethod according to claim7 wherein

sai d i dHEF§YNagheiusst wetarted pigiace ifi hesusal seteatal pittare ipad pictuisor P
conpri s%qi tQj(,eassi gning said actual start picture to be said user selected
start picturé if said user selected start picture is

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

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

picture.

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

any | picture and any P 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 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.



25 an | picture. 11. The nethod according to claim®6 wherein said

identifying step with respect to said actual start picture is conprised of
assi gni n\f{og)é’?a‘“gct ual start picture to be an | picture i¥FHUSYF¥duent coP
if said user selected picture is 30 within about the last two pictures of a
GOP containing said selected picture. V}q 01/ 35411 PCT/ US00/ 29932 17 12. A

rewrita B)Y/ i f editing to.a picture a group of pictures (GOP)

in a ma(t;! %’ vvi'fpﬁgg\"\t“t%@go[gp%g%\ﬂ&e 3%883}5@ ¥ A BicEER RHBC@‘CP@FﬁﬁéJ(G(OP)
conpri SiiAG nfBMiK WithdRadse RSP ana| "VIPRBY Lpg at least a
user 5 slel ect eél end picture to ideér??iomjggoggﬁel\gfgg és%‘;gdrygr?{@gbbgai d encoded
si gnal taprprisiedi t ed; processing nmeans for automatically identifying an

actual end pictyre for said selected segment based on a Positi on of said
user sel ect ed"8hdN@iMeEAIeresPENGVEV® 2 §ISgE iNRAESTor Grrrkistchat legist euiserwi t hi n

er et A ] @ Ui ¢ i
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rew it akldditddyD devi ce according to claim 12 wherein said processing means
for identifying said actual end picture is conprised of: 15 neans for
assi gni ng saiRrogessind reeehpfot avtomatidedlyatehehsng aneaaabiabend piquued tore and a

P picture.pmost ne rlg adj acent to said user selected picture if said wuser
sel ect efaé%aetﬁcé?‘ﬁ% W”jﬁg’lasﬁ? Qe SOSHIN Bg said ysgsiseiented and RICkURS ct ur e.
14. The it A di ng. - j : Jer. conprisin 20
means fc{%%gllr\)aen i%\ﬁlesgglpgqgcdttﬁgi Bgcggrrepwgﬁ géﬂlgﬁ%? %'«g\%’ ptaébdlcen}:))VD degi ce

accafdi ng to aidhgmarisufdrhserfeemingisi agit fOBansn fopr ardlabaldl RegABALB pi ctures
appeariqg between sai d user selected end picture and said actual end

pi ct ur e.d8dimited byiai¢ agtyal gHdepipimedevi ce according to clai m 12 wherein
said processing neans for identifying said actual end picture is conprised
of : means for assigning said actual end picture to be said user selected

end 13.  The rewritable DVD device according to claim12 wherein said processing
means for identifying said actual end picture is comprised 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.



picture if said user selected end picture is at |east one of an | picture
and a P 30 picture. WO 01/35411 PCT/US00/ 29932 18 17. The rewritable DVD
devi ce W@AVH*%HY to claim 12 further conprising means r &g o a user
i nput for marking a user selected start picture to identify a selected
segnent of said encoded signal to be edited; processing neans for

automatical ly identifying an actual sté_rgt picture for 5 said selected
segment Hased nreyviitbie sevics acqdingse elatrad 2 fuithepcemprising el at i ve

to at | ' re:wthi i d encoded si gnal 8. .The

rew i tagﬁgénﬁelrﬁg gb??g gacgtc%}ré&?h(gg'{t? oglnzﬁrlﬁg%a\%ﬁgf 3?%@%‘?8“}5%8&%%‘5‘? Y neans
for i denderftyfiyng ssleictedistgmlens odlshiddbfitsdd signePrPbbsRfitedt: 10 nmeans for
assigning said actual start picture to be an | picture nost inmediately

precedi ng t h@rogessingneeansdfqsi asitamatically hdentfymgsah ecteal giactpiceuresfoa B
ictgre or, P picture. 19  The rewitabl e DVD . device according to claim 18
Purt er S@b%?'ggfﬁﬁgsi%mﬁﬂgﬁés?%P%’%PQ?FW@ ‘?;fcnf/a'g Lﬁieéﬁﬁ‘aeéée%ﬁb%grpi'%’%et ween
sai d US@éIa%i@E%":ﬁdeQ!sPBHé%tgéfnﬁliﬁx?r'ed\fvﬁmrpgéidsérﬂ:rotdea'sq%r"i'é@' 20. The

rewitable DVD device according to claim further conprising neans for

bl anki ng any | picture and any P picture appearing between said user 20
sel ect edgi cture and said actual start picture., 21. The rewitable DVD
devi ce d&or difggraveritablg RV dgisecagrasding tor dein sl hyhareinsaid mrocelssing f yi ng
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actual star icture ure if said 25 user

sel ot ed st amhedh<LIdH &signinl daid bt @tard BictliRe 16 8Wad ABl@yRVR digvi ce
according to claim 17 wherelin said processing neans for | Hentl fying said

act ual smmediaiety vrecdding ohpuissedelettetepitsufecif thassiegsekgtehbittand sah Bst art
picture to be arl]_) |. picture in a subsequent GOP if said 30 user selected

pi ct ur e PILULE Oh np'&E‘H&t the last two pictures of a GOP containing said

sel ected 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.



