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discs have also been used.

15 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 recérd-once,
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
20 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
technologies. Retference herein to rewritable DVD technology, devices and
methods is generally intended to encompass all of the standards which are now
25 being used, as well as those which may be developed in the future. _
Depending upon the standard that is eventually adopted, if any, certain
recording schemes used to implement various advanced features will be
compatible with all devices adhering to the standard, whereas other recording
schemes may prove to be incompatible due to inconsistencies with the standard.
30 Nevertheless, a particular proprietary advanced feature incompatible with other
devices can still be very desirable from a consumer's point of view. The result is

merely that a recording made in accordance with an incompatible advanced
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prerecorded programor interrupting the recording of a viewed programto
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devel op rewebiplited D\r‘Bettﬁﬁéw@b@msretroncdfuﬁlemecdmrha%dﬁ beadHbreleiongs, that can
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have a X read e capabi uc evi ces can I'cally have
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" Pause is available, but only as a counterpart to pause operation in a VCR, for
» example interrupting the play back of a prerecorded program or interrupting the
recording of a viewed pmgram to eliminate commercials from the recording.

20 Unlike computer hard drives, recordable DVD devices have a very significant
additional function, which is playing back prerecorded DVD's. Thus, there is an
economic incentive to develop rewritable DVD technology, including methods
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

25 compromising the goal of decreasing costs and increasing sales.

DVD machines typically have a 1X read and 1X write capability. Such
devices can typically have maximuim data rates for recording or playing back of
approximately 11 megabits/second. Thus, a key consideration for implementing
certain copy functions for the purposes of the present invention is the relatively

30 slow rate for reading and especially recording data on a DVD. This slow rate is

attributable in large part to the nature of the mechanical assembly of
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is hel pful to have as much M avai | abl e as possi ble.
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accept abl el In fact, a key to the success of such DVD
products ?Sést?f éﬁEﬁty of manufacturers to include new and usef ul

features whil & wilnbe Bppregisted tisstua draéSto. phyAically Fopy Wdedds@! i Yhe! © t he
probl em 20 i s requi red whiich allows the DVD copy feature to be Inp errented
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which may not be acceptable to consumers. In fact, a key to the success of -
such DVD products is the ability of manufacturers to include new and useful
features while continu_ing to reduce cost.- Accordingly, a solution to the problem
20 is required which allows the DVD copy feature to be implemented without the
addition or expense of additional memory.
Rewritable DVD technology typicaiiy uses MPEG-2 encoders and decoders
and many acronyms are encountered that are related to MPEG-2. The DVD
standard, for example, calls for the video content of the disc to be divided up
25 into video object units {(VOBUSs) in which each VOBU typically contains 0.4 to
1.0 seconds of presentation material. Each VOBU starts off with a navigation
pack (NV_PCK or NAV_PACK). The navigation pack contains a lot of navigation
information, some of which is very useful for trick modes. As used herein, trick
modes refer to any operational mode for a recordable disc media other than the
30 standard play mode. Thus, such modes can include reverse, fast forward, pause

mode and so on.
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sub-picture pack (SP_PCK).

Data search information {DSI) helps the decoder to find reference pictures
within the VOBU corresponding to the current Nav_Pack. DS alsc helps the
decoder to find VOBUSs far into the future or past of presentation data, relative to

20 the current VOBU, The VOBUs in the past relative to the current VOBU
presentation are referenced in fields of the Nav_Pack known as the BWDI
{backward information). The VOBUs in the future relative to the current VOBU
presentation are referenced in fields of the Nav_Pack known as FWDI {forward
information}. One exam"pie is the inclusion of the start addresses for many of the

25 nearby VOBUSs, up to + 240 VOBU forward and -240 VOBU backward
directions. This can facilitate jumping to the next VOBU forward or backward, or
for a faster trick mode, to the second VOBU forward or backward, or to the
third, etc.  The video, audio, subpicture, presentation control information and

data search information are the five components of the DVD bit stream.
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Simlarl can -1 nc ude nodi on the
di sc contiegcationg t he second | ocati on. Accor ding to yet anot her aspect, the
met hod can in? ude,.t he step of orrparl ng. a vj deo format ofué he segnent to

a video forma cGprding to, ope aspect pithe "QYF"{%P?@ ke mfthed can iingludesthe, step
conpari s RbdiRNRg bhe oqqmrwf a%b.eat.a{ pa&S Vided Packd HuBlid Atk add t he video

format of the source is the sane as the destination. In an alternative
enmbodbesubpistiyepagik\date spghay ﬁmluv@aormatlomiw ithe) capied segmend isseerirest of bits

froma fi sStE: thg %EBR@ k;c%t‘ans%mgrly,%%trhgﬁo%ncaq‘\ |F18Wd t.-ﬁgé.fymg a VTSI

and the VMGI on the disc containing the second location.
According to yet another aspect, the method can include the step of
comparing a video format of the segment to a video format of the bif stream at
20 the second location. Such a comparison aIIoWs the control CPU or processor to
determine if the video format of the source is the same as the destination.

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

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

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

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




di sc nmedi a. The device includes suitable DVD read and wite circuitry, and
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Finally, if the content comprising the video segment is still useful, it can be
temporarily stored in an afv'ailable memory space until it is overwritten. Thus,
this segment can remain in memory to be copied to another location, should the
user so desire.

20
Brief Description of the Drawings

Figure 1 is a block diagram of a rewritable DVD device that can be
provided with one or more advanced operating features in accordance with the
inventive arrangements.

25 Figure 2 is a diagram useful for illustrating the spiral track on a rewritable
DVD.

Figure 3 is a diagram useful for explaining the organization of video disc.

Figures 4{a) through 4{d} are usefut for explaining a copy feature in
accordance with the inventive arrangements.

30 Figure 5 is a flow chart useful for explaining the process for the copy

feature in accordance with the inventive arrangements.
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rewitabl e disc S, e rewitabl e DVD| he

11 st FaedanaitauE o T i arateeh SrEBient, dn e tsStertsrts wikbS

rewr it ablndtéli, the ¥ERKidBIE AR cANEdiuREcan AlsoBE2 TBF ExarAplddbthad idvide @F 22 Magnet o
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i nst ance4naaneso ioptiealkdise (IMPDAn fumexaraplerof 2 MPP dupiraini-disgi dadnany audi o or
bot h Vi 0,

ready Aai, e ifentlE stENbEReH arepnBRe fa Vadd of alfio BBUAC) 11
devi ce coiguo arebaadiomechani cal assembly 104, a control section 120, a

vi deo/ audi o i gput, pro LN h 140 and a vi deo/ audi o ouf, put

processi ng paﬁﬁ Pfg' ﬁ(i(? 8%)95’3’!$8%1""6F'"Hd§1‘° 'FH&'" afé%'R'st he Jlish 1 f er ent
sections rﬁédlﬂﬁt h‘?tl’l@ eXBipie;\d BNTitabISVB2F03. N §heldedical ddifiprisds s50Me of the
bl ocks is nade for purposes of convenience and is not crltlcal to

under st andeshgnidab asgrmblyi 4. ¢f conteoleetior 120, a video/audio input processing
15 path 140 and a video/audio output processing path 170. The allocation of most

of the blocks to different sections or paths is self-evident, whereas the allocation
of some of the blocks is made for purposes of convenience and is not critical to
understanding the operation of the device.
The mechanical. assembly 104 comprises a motor 106 for spinning the
20 DVD 102 and a pickup assembly 108 that is adapted to be moved over the
spinning disc. A laser on the pickup assembly burns spots onto a spiral track on
the disc or illuminates spots already burned onto the track for recording and
playing back video and/or audio program material. For purposes of understanding
the invention, it is irrelevant whether the disc is recordable on one or two sides, |
25 orin the event of a double-sided recording, whether the double-sided recording,
or subseguent reading from the disc, takes place from the same side of the disc
or from both sides. The pickup and the motor are controlled by a servo 110.
The servo 110 also receives the Playback Signal of data read from the spiral
track of the disc 102 as a first input. The Playback Signal is also an input to an
30 error correction circuit 130, which can be considered part of the control section

or part of the video/audio output processing path.




The mechani cal assenbly 104 conprises a notor 106 for spinning the 20 DVD
102 and a pickup assenbly 108 that is adapted to be noved over the

spi nni ng diwoM/3sd4teaser on the pickup assenbly burns spot PCIAISEINKpI r al
trrack on the disc or illum nates spots al ready burned onto the track for
recording and playing back video and/orgaudi o program material. For
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considered part of the control Section. The navigation ata generation
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whi ch for rt _of the video/audio input processing path 140. The out put
of the MJX Egﬁalg an input to an error correction coding circuit 128. The
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signal supplied to 10 the pickup 108, which will be "burned" onto the
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performed by control CPU 122, In addition, program routines for the advanced
features 134 are provided for controlling CPU 122 in accordance with the
invention as shall hereinafter be described in greater detail.
20 A control buffer 132 for viewer activatable functions indicates those
functions presently available, namely play, record, reverse, fast forward,
pause/play and stop. The pause is a counterpart to pause operation in a VCR,
for example manually interrupting the play back of a prerecorded program or
interrupting the recording of a viewed program to eliminate commercials from the
25 recording. A separate buffer 136 is provided to receive commands for
implementing the inventive arrangements taught herein.
The video/audio input processing path 140 is a signal processing circuit for
converting a conventional television signal, for example NTSC or PAL, into
digitized packet data, for example MPEG-1 or MPEG-2, for digital recording by
30 the device 100. The input path 140 comprises an NTSC decoder 142 and video
encoder, for example MPEG-1 or MPEG-2, 144 for video in, and comprises an

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



software or firmvare is provided in nenory for the conventional operations

per f or med Py rol CPU 122. In addition, progriamrouti he
advanced e"éé% Ies '134 are provided for controlling CPEJE'E@EJ"%hnlgccordance
with the invention as shall hereinafter be described in greater detail. 20
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circuit for converting conventi ona evi si on srgnal, exanpl e NTSC
or PAL, ibe deerded ité bequrpat thet ingat pathf ¥40exanpl e MPEG- 1 or MPEG 2, for

digital recordjng by 30 the device 100. The input path 140 c ri ses an
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an audi o encoder, for exanple WD 01/ 35414 PCI/US00/ 30016 9 MPEG 1 or

MPEG 2, lingluddh@0di8ghytes off usegdatas Argsoapisd nuthbien of EGQ biopksxfer 150 and
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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
assembled into packets for further processing. The packets are processed by -

20 conditional access circuit 174 that controls propagation of the packets through
demultiplexer 176 and into respective paths for video and audio processing.
Accordingly, it can also appear that the track buffer 172 needs to be only large
enough to store one segment of data, also corresponding to approximately 0.5
seconds of audio and video program material. _

25 The video is decoded by decoder 178, for example from MPEG-1 or MPEG-

2, and encoded as a conventional television signal, for example NTSC or PAL. -
The audio is decoded by circuit 182, for example from MPEG-1 or MPEG-2, and
converted to analog form by audio digital—tq—analog (D/A) converter 184. The
output processing path 170 can be deemed to include the error correction circuit

30 130, as noted.




sectors, is defined herein.as a segnent of the spiral track. Accordingly,
It can appear that the record ‘buffer needs to be only | arge enough to
store one WQAEIMI4I5 of data. One segnent of data can coPFEYSHRA06: of
exanple, to approximately 0.5 seconds of audio and vi deo program nmateri al .
The out put processing path 170 conprisesgerror correction block 130 and a
track buffer, or output buffer, 172, pyp Wudi data read fromthe disc is
assenbl ed into packets for further processing. The packets are processed by
20 conditional &ocesposes efiillustrating hibe inventive branpgepeniat pograrh rosteriphcket s
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or MPEG 2, @Rdvar8l9mitérd &dpirsl teavkl 18, fromma biakierdtadiugipart off tHespiahtog (D A)

converter 184. The output processing path 170 can be deened to include the
error - cor r dargesmadivs partiof the spisal. e seuesd] seligs o1 thyse feropdeteshos 3boies 10
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as disc 102 in device 5 100, ., The.disc,10 is forped by a.flat,.roun | astic
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froma smaller radius part of the spiral to a rger radius part of the
spiral . Thearskbemd af theespitad asnotett.eEettainasivaneed features in geperdangpwithoihe of

g R LR s 1 e
18. Theymndp#t of e Spitdl ab ai smslRe midlus parrud theapiralheThid traclansh asodavetaed
' 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.
Each nearly circular, radially concentric section of the spiral is sometimes
20 referred to as a track, but this terminology is not commonly accepted as having
that specific meaning. In CD-ROM's, for example, the term track is also used to
refer to that portion of the spiral track that contains a single audio song, or other
selection, and the same may or may not become common for DVD’s.
It is often necessary to jump back one revolution of the track during
25 operation due to the rotational speed of the disc medium being higher than
needed. This is a common technigue understood by those skilled in the art.
As shown in Fig. 3, each DVD contains a video manager 26 and video title
set (VTS) 28. The VTS includes video title set information (VTSI) 27, an
optional video object set for menu 29, one or more VOBS for tifle 30 which
30 contains the actual title content and a VTSI backup 31. Each VOBS 30 is
comprised of a plurality of video objects 32. Each video object 32 includes a

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



by di anond 20. Those skilled in the art.generally accept defining the
beginnin@wo%ﬂ?%ﬁfd of the spiral as noted. Certdin advaEeﬁgghgahyres I n
ce w war

accordan he inventive arrangenents utilize bac recordi ng,
that is, froma larger radius 15 part of the spiral to a smaller radius
part of the spiral. The track can al sohave a sjde-to-side wobble, not
shown i n YQRVarRfinmyhiahothecddessentent pf dhadisggesidps duically. cantains 0.4
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operation_due t e rptational spee f+th [,SC di um bei ng _hi gher than
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set (VITS) 28. The VTS includes video title set information (VTSI) 27, an
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a pl ur al érisyretosthuhisy 8l prdgrain playbBackrandudiet ahe resding by dafa afGBlkbus6. Each
of the V\q 01/35414 PCT! US00130016 11 . VOBUs 36 in which the video content
of the di'e3HNs eREhe PiSCcal iy contains 0.4 to 1.0 seconds of presentation

mat eri al . Eachyaf(dild rabdifiRafloRS Bt A Gevite Masiated3R FigureCr ahdih@ dRfeder . Each
VOBUestarts with exactly one navigation pack and could enconpass all of
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A valid DVD program stream is segmented into presentation units known
as VOBUs. Each VOBU is punctuated by its first pack being a navigation pack
20 (Nav_Pack), and the remaining packs consist of associated video, audio, and user
presentation data packs. The Nav_Pack contains presentation control
information as well as data search information. The data search information is
useful in performing “trick” modes of playback, that is, any mode other than
normal play, stop and pause. One aspect of data search information (DSI) is that
25 it helps the decoder to find reference pictures within the VOBU corresponding to
the current Nav_Pack. Anofher aspect of the DSl is that it helps the decoder to
find VOBUs far into the future or past of presentation, relative to the current .
VOBU. The VOBUSs in the past relative to the current VOBU presentation are
referenced in fields of the Nav_Pack known as the BWDI (backward information).

30 The VOBUs in the future relative to the current VOBU presentation are

referenced in fields of the Nav_Pack known as FWDI (forward information).




cell to another. Those skilled in the art will be famliar with such junp
10 commands as they are defined in the DVD specification. The junp conmand
ensur e cont woeisys1ef program pl ayback and direct the readPCERUSH/3M a at
various |ocations on the disc. Various nodifications of the device
illustrated in Figure 1 and the disc negjumillustrated in Figure 2 can be
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12 Copy, Fegﬁ?%sf%w&g%%?gg%%ga%@D&Eg?tivg,ga ngcordablqe VD 'hag to have sone
edi ting featiscestinyities thethet\ddéaeplayback. c dnsteadrcapwing neuires dete teome vi deos,
such as weddjn i,rt hday. part etc. ) e WM copy portions
of recor dedpbY%(é%Qf%er reﬁé’i't i *8@?8?%%""%8@? §§§F’%rd se'%%née’?a ?g'ﬁf%? In this
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arrangenments for a DVD recorder. The COPY function is used . X
to have as much RAM available as possible for storing data to be copied, without

increasing the cost of the DVD device.
in accordance with the inventive arrangements, the foregoing problem is
solved by designing the DVD recorder as shown in Fig. 1 so that the control CPU
20 122 can access both the record buffer 162 and the track buffer 172 (also
referred to as the play of reading buffer}. The size of record buffer 152 and the
track buffer 172 are relatively small compared to the large amount of video data
on the disc. For example a typical DVD device may have only 128Mbit of RAM
which is used for the track buffer and record buffer. However, if the copy
25 command does not need to be implemented in real time, then this minimal
amount of memory can be sufficient for allowing the copy feature to be
implemented without the addition of any significant hardware costs.
Fig. 5 is a flow chart illustrating the process for implemeﬁting the DVD
copy feature according to the present invention. For the purpose of
30 implementing an edit feature, an EDIT button can be provided on a remote
control device. When the button EDIT is pressed, it is detected in step 502. In
response thereto, a screen 70 can be displayed in step 504 with EDIT as a title



to copy a segnent either within a disc or froma disc to another disc. This
function VW)WA the ability to edit a bit stréam on aP(E'FIﬁéHDBﬁI%e DvD
disc. The ~copy function is very useful for personal scréeen saver,

phot ocopy, and nore. 10 Due to the relatively slow access tines for reading
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device or o n associ,ated vi deo nonito whi ch the -
metl o% can be selected for %s purpose. I:I'nlciz moée can Ee used to allow the

user to scan the program for marking the beginning and end points.
Figure 4(d) is a representation of a bit stream showing a segment 73
20 which has been marked by a user to be copied in accordance with step 508.
After the segment 73 is marked, a screen {(not shown) can be displayed to enable
confirmation of the edit. If the editis bonfirmed, a COPY Table 80 is created in
step 510 which can be used in accordance with the inventive arrangements to
perform the COPY function. According to a preferred embodiment, the
25 information concerning the segment 73 to be copied éan be stored in memory in
a COPY Table as shown in Figure 4(c). The COPY Table 80 can include a
segment identiﬂcatioh name 82, a copiéd segment start address 84 and a copied
segment end address 86.
When copying, control CPU 122 causes relatively small portions of
30 segment 73 to be read from DVD 102 in step 514 a_ﬁ_d stored in the track buffer
172. The portions of data read from the disc are preferably selected so that they
approximately fill the track buffer RAM 172. The contents of the track buffer



DVD di spl ays vi deo presentations. 5 The COPY function requires marking the
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segment i s WPHBMMserted. According to one enbodi nent, PET/ESEBEI6 Hhyutt on
71 is selected in step 506, then the user is requested in step '508 to
enter a mark 72, 74 at the beginning andigat the end of the segnent that
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copi ed can be st%’q%a%ﬁg?y‘q‘n’q%sb:&fﬁf"ﬂbféggéa%s%%mﬁf%gg?§3th'n4(c).

The COPY TabMbd 86vices100c!Sudh memopgiFtuted fde hplerehting tertanefedtures sgapi ed
segnent start address 84 and a copie nment end address 86. We

d d
copyi ng, coft dgwnigadinginterngt data ¢n Mp Pﬁi?eg E%‘F’fa“f!iﬁ?ﬂr\?rﬁas&fmSW%Ség‘ﬁent 73
b d - ' [ 3 f 72.
to be read WMewldahGe $2 MbR8s B 84Ny RE 3 Sthel TTHiIC i SaKfaditelWiith ah' -

The portions of data rea t he c are pref y selected so tha
t hey appr oxltembtivey efrblodinhére d¢frthelinimritive rarfaAberhédts, The copy peatlem afantdiso
track buff e'i)evs\gl\t%% 1\%%\1 %nﬁnca-{/ag i%gnglogxlpﬁens¢:aL %y using such flash memory to store
the video data segment 73 which is to be copied. Although not necessarily as
fast as conventional high speed RAM, such flash memory 145 may nevertheless
be used as a suitable video buffer, particularly if the copy function does not need
20 to be implemented in real time,

if flash memory is used, a segment 73 can be divided into several pieces
as described above, and each piece can be held in the flash memory. The data
between start address and end address is read into the flash memory, and then
written onto the new location of the disk, until all data is copied. Then the

25 COPY Table is discarded.

According to a preferred embodiment of the invention, copyright and
picture size issues are addressed as part of the copy process. If the program
material is copyrighted, a warning can be displayed and the copy process can be
terminated. If the picture size and video format of the source video are different

30 from that of the destination, a warning can be given, and the copy process can

be terminated by the user. The copyright and video format verification steps are



172 can then be transferred to the record buffer 152 in step 516. The
contents of the track buffer are then physicallfy witten in step 618 to
the new MR¥3I58M on the DVD 102. Wien the CPU det er ni n¥s/¥$04B%4st of t he
contents of the record buffer 152 have been transferred to the DVD 102,
then in step 520 the 5 CPU can direct 1she DVD device 100 to read an

addi ti ongleférably perfermddisricre@n@ehting She CopyitableBR., HovevePUheaheentidies

whet her the entire segment 73 has been copied fromthe disc to the track,
buf f er. ¥fnqdimitedhihthihEeg#écess continues as shown in steps 514 through
520. However, i | ty f BrERbed

det er m ned toDng\‘/itﬂEée)gﬁa%%dl%ag'ﬁg S?Eedeﬁgﬁ@%%t@%% tgn&ﬁéﬁﬁi sk &@ ?%en so,
t he procHesnadgatiomppatied the vikeopdske, tHedudio ipagksigad isubpickurg.patk. f| ash
menory 145 may be.included in certain, QVD devjces 100. ch. nenory is used
or iSpi SHERaleERIonR asf Roressany 80 toat he PTTANARERTAged THGBILE dat a or NP3
files. FegrredarEitire tohthelrew? lbddBiBRIof the'seghfEht 73 &9 162 BisES 18dni¥byt es or 64
Moytes in size. Thus, in accordance with an 15 alternative enbodi nent of

t he i nveragaved, iwillibgcanpneciatedithat the insedisreed segmentss3 withis @l it streamh

m ni mal addi.tional .expense hy usi such. fl ash nmenory tq store. .the video
dat . SeqREAY N AP IERETES aoe iR 3Y SRR Roroseb 8ot od® [ et “as
convent i gradentitih eeamhtiAMontmalty (df gidyLaeRrD IRor k&kamiphy, viRsie thdSddifiént be
used as a suitable video buffer, particularly if the cop%/ function does not
need1020 78ds iasartgsl bR alddleot & yideo; presentptipn tie YidedAgta i Thedt a segnent
73 can b L\ J: I Il pi ece
can be neraeet AR SEREEEN JGE R B8 KT BE TR BRI P E "
‘address newdad.i nto the flash menory, and then witten.onto the new

| ocation of the disk,, until. al) data is, copj.ed. Then the 2 Y Table is
di scar ded. AcgﬂP'g?’rYg tP%seds'ﬁ“'éJf @ﬁ?’?oaréﬁﬂ%&?%{élﬁtapﬁeﬁ'ﬁ‘g ‘F‘ﬁbaﬁﬂ ' CDyri ght”
and  pi Chicessiis Bompieted, RicBn MedbRIESRSLeaSaryablaltl thégell HEBrrRaRSESRe | f the
program material is copyrighted, a warning can be displayed and the copy
procd8s ArBlpthe VMGHiangh the disk sefdagd.ct ure size and video format of the
source video are different 30 fromthat of the destination, a warning can-

be given, and the copy process can be terminated by the user. The
copyright and video format verification steps are




------------- - WO 01/35414 PCT/ US00/ 30016 15 preferably perfornmed prior
to creatingW Eﬂ¥$Cbpy tabl e 80.- However, the invention is not limted in
this regar Hb t he copy process, it cain become nec@gyyﬂvﬁWgﬁalter one
orr nore of the navigation packs, the video packs, the audio packs and
subpi cture pack. 5 Such alterations are 18ecessary so that the information
contained therein is correct relativeClaimshe new | ocation of the segment

73 on the t hi [ be appr.ecj ated that the insertion
of segnent dJ7'3 \AAWEFP";{W ﬂ“@aﬁﬁ“ﬁ%ﬁ‘* ?P"aeér?grﬁ'ﬁ e Fsédﬂﬁai“@“stﬁlé\‘tl ng of
exi sting_ dajeBod RRLaioh 3 Jidukibld HEO mefi£EFAbALRGN L0 Maintain continui ty

of playback. For exanple, when the segnent s inserted in the middle
of a video preseeﬁ@lrg mdeotdam voMensndgtaa Ieasttahmrbon ofstsmmmlflsaw ng t he
inserti np0|nt Wi | ke room.f or

Sl o B PRiduetisetiod Gith % RS Bpiedand stoang srip Afits deteine TRk PAFER: ¢ he

copy procq&sa DYDC@RdeBt ed, it can becone necessary to alter the cell
information, the 15 VTSI, the VM3 and the disk size data. WO 01/35414
PCT/ US00/ 30016 tregstardngat least apetidoef $aid vistspydatg feorn seidr ek dffércto of

bits from (] econd | ocation on a rewitable disc nedia
conpri si ng%{:%réiiﬁu%e‘?&? %{’ﬁ élec"(')%prl sing at least a portion of a segnent

of said 5 recordﬁ&xr@faleﬁoﬁforbd:ﬂ&ld videe dApitedaidsbcth@lddagionai d vi deo data
in a track buffer of a DVD device; transferring at | east a portion of said
video d& a fromsaid track buffer to a record buffer of said DVD devi ce;

writing saigl POTHEGReba SekEdGIEPoR 3 WeRl St SR £0RALH AN urod 2 The

met hod according to clalm n said ata I's transferre
from said track buffer to said record buffer by a control processor,

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

segment is to be copied prior to said reading step.

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

20 second location, before said writing step.

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

segment has been copied to said second location.
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fromsaid track buffer to said record buffer by a control processor. 3. The
nmet hod acgy toclaim1 f sélectiv marking a 15

begi nni ng "pol n%}qand an end pomllmmlmmmi and a |0§S¥W§W@H Swhi ch sai d
segnent is to be copied prior fo Sai'd readi ng step. 4. The nethod according

to claim1 wherein at | east one of a nawvigation pack, video pack, audio
pack and subpi cture pack data is nodified for said 20 second |ocation,

befores tin s 5. e cordln to claim4, wherein at

| east one of g ‘!iﬁgc‘i“ﬁ@" %@'a' iqeﬁf‘%e‘e'@a $RIdhe §teR et commaingi ng
sai d 5eCOé‘dldleQQBFthﬂoﬁgﬁlﬂrsegﬁieﬂt 16 QONBEY forATatIAIF BRistdabPat8did second

location. | [Vali 1II111 J1 1JItl 111111 ¢ t This Sheet Has Been

Repl aced secend jacation to determine.if said-video {qomit/of Baidisqurpe i the game.111111
N~ w 111 PCT/USO0/ 30016 MS 17 6. The nethod according to claiml
further conprising the step of conparing a video format of said segnent to

a vi deo fprmatA devigaifer bopyig aaeBoriedsstirids of MiRTorh QL fifst Mok dtondi£r M ne i f
said video format of said source is the same. 5 7. A device for copying a

recor ded SfsPnddoeatian ?%affﬁbﬁ_ﬂt@'?idﬁ%’t"ﬂeé@a‘quﬁmﬁi@ga second | ocation on a
rewritable di ShedfRdd raiRE Vidddddatd s EERALIE pUIaiPof8!dahARor ST N9

at least a portion of a segnent o Sard ries

copi ed amiand;renfdrdgd series uf bie® tal bk xopiedoarid stokingGallibitieo data in BVfacitevi ce;
rreans1J fransff ebvrrgg at least a portion of said video data fromsaid
track'0 pubyfler ¢f2 BY'@®buf fer of said DVD device; neans for witing said

portion of saifednIRR tiHsRertifg W ilchst &CRIEioch Wi Fideo %Btagfro‘r}hﬁaﬂqva&@

according to claim6 wherein said data is transferred directly from said
track bufbueffente & gaprd dudied of saidPVBydeyviemnt r ol processor.

means for writing said portion of said video data to said second location.

16 8. The device according to claim 6 wherein said data is transferred directly

from said track buffer to said record buffer by a control processor.

9. The device according to claim 6 further comprising means for selectively
marking a beginning point and an end point of said segment, and a location to

20 which said segment is to be copied.

10. The device according to claim 1 further comprising means for correcting at
least one of a navigation pack, video pack, audio pack and subpicture pack data
for said second location.

25
11. The device according to claim 10 further comprising means for modifying
at least one of a VTSI, and the VMGI on said disc containing said second

location after said segment has been copied to said second location.

30 12. The device according to claim 1 further comprising means for comparing a
video format of said segment to a video format of said bit stream at said second

location to determine if said video format of said source is the same.
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9. The device according to claim®6 f | Si.pg nmeans for selectively
mar ki ng a begi nning point and an entjmﬂnﬁwlmﬂ-ﬁmuﬂegmnt ,.and a |l ocation
to. 20 which said segnent is to be coOpkedy s devi ce according to
claim1 furWAék3%Ynprising neans for jgorrecting at | eas®CENENGH01G

navi gation pack, video pack, audiorERpEs @uviubpi cture pack data for said

second | ocation. 25 pldsived BfméifitrdafordOfitndatl b B8 Agil 8002i(18.04@1); ur t her conpri si ng

neans for npeiclam Peided bridif Sihin 792 Rhurbeld & claiB18l13; hgnaliglclaiiy uSétiakbedli SC
containing said second ocation aft@pagesgdj d segnment has been copied to said

second | ocation. 30 12. The device according to claim1l further conprising
nmeans for Colmarmiﬁgth\budﬁéofd}ﬁ?% cHimSRI WheRHTEHY stef o trardstrihgr mat  of

said bit stream at said second location to determne if said video format
of sai d sourfeghpscemerisesnthe stap of Sransferrng apdeast paysirien @f ispid deq data | || |

10 I I O A Il | f l]. [:354, :

PCT/ US00/ 306&%’1 s?&l 4'%%5&&&&%’@%@“@%@%@ Qodﬁn%édﬁﬁt%aj%gf#gndata'wr eau on

I8 April 2001(18.04.01); new claim7 added; original clainms 7-12 renunbered

as clainms 8-13; renuining clains unchanged_ (2 pages)] 7. The et hod

accordi ng t & cl afniieVice i canYinga regge Fe't'?sa‘hgg'é? fropy @ firgh loRaYOE ¥ Bl i ses

the step of i Lt i d.video data fromsaid

track buffefk%ﬁtor%%ggﬁ%nbuﬁ‘g%]%ﬁggtﬁéeﬁggg{nﬁgﬁg Id video data. 8. A

devi ce for copweaus forrreadingaddecdatascorhprizing af least a porticar of ecagmentt o a

second | ocation on a §wri_tabl %édi sc_nedi.a,conpri sin ns,for. readi ng
ediserigs of

video data C5%Fpi era tsgorhe eopied aaggé‘gmgéidg‘? eo 832 indor ded

series of bijazkibuiie? ofQPOYD et Oring said video data in a track buffer
of a DVD device; neans for transferring at |east a portion of said video
dat a from sai dneangfor transferring at least a portion of said video data from said track

buffer to record buffer of said DVD device;

means for writing said portion of said video data to said second location.

9. The device according to claim 8 wherein said data is transferred

directly from said track buffer to said record buffer by a control processor.

10. The device according to claim 8 further comprising means for
selectively marking a beginning point and an end point of said segment, and

a location to which said segment is to be copied.

11. The device according to claim 8 further comprising means for
correcting at least one of a navigation pack, video pack, audio pack and

subpicture pack data for said second location.

12. The device according to claim 11 further comprising means for
modifying at least one of a VTS), and the VMG! on said disc containing said

second location after said segment has been copied to said second location.

13. The device according to claim 8 further comprising means for

comparing a video format of said segment to a video format of said bit
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buffer to record buffer of said DVD device; means for witing said portion
of said yj ta to said second location. '9. The dey ing to
claim38 m(g‘ﬁ;eilsﬁgsai d data is transfaegred directly fror#@?fsgs'gﬁgﬁgk buf f er
to said record buffer by a control processor. 10. The device according to
claim8 further conprising neans for selectively marking a begi nning point
and an end point of said segment, and a location to which said segment is
to be copigg 1, g idede l: ﬁ?p&( si ng nmeans
for correctlear'l'é e;tsq?gas?gﬁ& cgﬁsgtﬁaw g@?gﬁ%g}é%dé&r at%?%wdaudl 0 pack

and subpi sounce ipalat sdmiea f or said second | ocation. 12. The devi ce
according to claim 1l further corrpri sing neans for nodifying at |east one

of a VTSI, and the VM3 on said ui sccontaining—said second location after
sai d segnent has been copied t ation. 13. The device
according to claim8 further c m m"} or conparing a video format
of said segnent to a video format of said h| s Sheet Has Beefs Repl aced

| WO 01/35414 19 PCT/ US00/ 30016 stream at said second |location to
determine if said video fornat of said source is the sane. 101111 [111
L 1 1r il L Nj s +r This Sheet Has Been Replaced 111111 IN I
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