; e3ehRpef f gkko60TRp Data recordi ng nmedium and a data recordi ng apparat us
and+#nmet hod for the sane BACKGROUND OF THE INVENTION 5 1. Field of the
Invention The present invention relates generally to a readable/witable
<data recording nmedium and relates nore particularly to a j Ng
medi um for recording nultinedia data containing data in di ﬂmgmﬂmﬂlwﬂﬂt S,
i ncluding video data, still imge data, and audio data. Th | so
relates to an |0 apparatus and a nethod for recording infornati*&ase*o this
data recordi ng nmediumor for reproducing the recorded informtion. 2.
Description of Related Art In addition to recording and storing conputer
data, read- only 15 mafel fedlordinmeeiith i ciita RuEbidihl GBiddragls Ver sati | e

Di sc-ROV) discs are today al so used as a recording nedi umfor novies and

ot her video information, photoy{#PhietASd fof ffé sahid | | mages, and audi o data
(referred to herein as nultinmedia or AV data). DVD-RAM di scs, a randomy
writabl e, phase-change type optical disc nedium with a multiple gigabyte
capacity have al so becone 20 avail abl e. W despread adopti on of MPEG

st andar ds, i f of international coding standards
GRGUND W@d%i%%ﬂw

for digital AV data, have media wel |l -suited as a recordi ng and

pl aybacks medi um I V field as well as for storing conputer
dat a. l\/ti;Sre il'peci %?:%Pf@el 'B%ﬁm discs are 'VUUWI I L' i 2 widely expected

ochrB v ana i ayoact > EEPERISAPRA BRI D SrosbalerShelipe
o b ranc e GULATG TP SRS it 8RS R e e
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. tﬁ "gg an i a N ir?ta re stpa '
!s;[gtrf]t(ies (I’)l'? rge gf m nih §r | O _ar eer ?h n the,se litgsi&ﬁedsse\sler:ll 10
oot | 0T abaEhuind B MbhB ot eBr iR Hrplter AbREERa rafS it Vim o, o
not suitabl fas a rgﬂg.omﬁccgss r<g=cq,rodi n@o med! um A furthgar bgnefit of the
random acce§rs oﬁé?ﬁ’r(? RESNGS %‘Hfj? A4 edia is that distributed
recordi ng of AV data, which is inpossible with conventional tape, is
possible with optical discs.

2, Description of Related Art

In addition to recording and storing computer data, read-only
15 optical disc media such as DVD-ROM (Digital Versatile Disc-ROM) discs are
today also used as a recording medium for movies and other video information,
photographs and other still images, and audio data (referred to herein as
multimedia or AV data). DVD-RAM discs, a randomly writable, phase-change
type optical disc medium, with a multiple gigabyte capacity have also become

20 available.
Widespread adoption of MPEG standards, particularly MPEG-2, a
group of international coding standards for digital AV data, have made DVD-
RAM media well-suited as a recording and playback medium for use in the AV

field as well as for storing computer data. More specifically, DVD-RAM discs are
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15 Fig. 1 is a block diagramof a DVD recorder (DVD drive device). As shown
in Fig. 1 this drive device has an optical pickup 11 for reading data from
a DVD- RAM di sc 10, an ECC (error correcting code) processor 12, a one track
buffer 13, a switch 14 for directing input to and output fromthe track
buffer 13, an encoder 15, and a decoder 16. 20 As shown in Fig. 1 data is
recorded to a DVD-RAM di sc 10 in sector units (1 sector = 2 KB). In
addition, 16 sectors formone ECC block for error correction processing by
t he ECC processor 12. The track buffer 13 is used for recording AV data at
a variable bitrate in order to record AV data nore efficiently to the

DVD- RAM di swidely. egiedtén to rgpiadef caralenjipnalagneticetape@sihg dedicnioichaicgl r at e
(Va) is a fixed bitrate, i 3 the AV data has a variable bitrate (Vb)

det er m ned for iAvlrecbydibg andelaybgrkexi ty of the data content (inmages in the
case of video). The track buffer 13 is used to absorb the difference

bet ween Va and Vb. Thgubjeetskofopdrtieulat Intecestifenthes idurevieciuder kowfA¥datael y
to continuously supply AV data to the decoder 16 when the AV 5 data is

| ocat ed norearpbéirgoondekytoosrolitle maMXfiAdtohissand. Perfdimeariceagiedtyfsiepadsing s

al so used to record AV data sent fromthe encoder 15 to the DVD RAM di sc

10. The sUni thet sRtorNieptiohar Aveqlidaentiusimy Aewtrigh capasigoptichhdisyihdid di scs

in order to use high capacity DVD-RAM recording nmedia nore |0 effectively

and enabl e disc cont €Ttie t gre2tedic Gt o tUbiMg PEFSBOMASdiS O Uk esignifttantDF
file systemis described in detail in the Universal D sc Format Standard. A

convent i onampfvemehein irandeRcacdesed ?épfbrmé'nc@ cemphrys wittPinfnetienepet | onal
AV equi pnent, nedia types, and data formats. For exanple, to 15 view

content on WhilbGeR ﬁ@éﬁbléh@ raﬁeémryoaé@éslsymlagﬁ@trd fapR, 1t taRes onsthet drdef BFO a
VCR and watches it on a tel evision. listen to nusic, the user m ght

insert a Clydyara ﬁnrﬂ?e@'téyr%ﬁvlﬁd tAe Q@béaq'h%/ F‘saésﬁéﬁlﬁc&ﬁta&l‘ifer%fdmﬁgﬁltétﬂ@akerS
or headphones to listen. In other words, conventional AV equi pnent has used

di ffer e ’@@b rf Plandite! 868 tinfeP td&drall 90TREP of ‘ﬁg%ﬁl aisd r?ﬂ'é9|a0)ForTH10%t has

meant 20 that e user nust constantly change t nmedia or AV equi pnent

according tg Eﬁ@aliﬁﬁ?é%ﬂﬁ#@lﬂheﬁé}w@ﬁ t @bl 85 % Haﬁdbﬁﬁ@éﬁé@@' r@Bbrding

Advances in |g|t ol'ogl es have a ed to rapid acceptance of” DVD

1000, 0oyl LGN Kteck et bt s o ookt
possi bl & bymedia is that distributed recording of AV data, which is impossible with
conventional tape, is possible with optical discs.
15 Fig. 1 is a block diagram of a DVD recorder (DVD drive device).
As shown in Fig. 1 this drive device has an optical pickup 11 for reading data
from a DVD-RAM disc 10, an ECC (error correcting code) processor 12, a one
track buffer 13, a switch 14 for directing input to and output from the track buffer
13, an encoder 15, and a decoder 16.
20 As shown in Fig. 1 data is recorded to a DVD-RAM disc 10 in
sector units (1 sector = 2 KB). In addition, 16 sectors form one ECC block for
error correction processing by the ECC processor 12.
The track buffer 13 is used for recording AV data at a variable

bitrate in order to record AV data more efficiently to the DVD-RAM disc 10.
25 More specifically, while the DVD-RAM disc 100 read rate (Va) is a fixed bitrate,



J 4 the revolution in digital technol ogy and particularly by the adoption
of the MPEG standard. Fig. 3 shows the MPEG stream used for DVD video discs
and digital broadcasting. 5 As shown in Fig. 3 the MPEG standard defines a
‘hi erarchical structure. What is inportant to note here is that the MPEG
System | ayer streamthat is ultimtely used by the application is different
for package nedia such as DVD video discg and comruni cati on nedia such as
digital broadcasting. The former is called the MPEG Program Stream and
transfers 10 data in pack units generated according to the sector recording
unit used with DVD video discs (2048 bytes). The latter is called the MPEG
Transport SthecAvhdatanHas sarsiablssbittate (V) detamsiped toriiarivaby tHsroppldsity afni t s
of 188 bytes for ATMtransm ssion. It was expected that the conbination of
di gi tal tectheolatgycontdntlimbBESS e dlhe nase asf vidda)giTes track bwifero1 Busl useddo

woul d enabl e AV data to be handled freely independently of any specific
transm ssi ogbs@di thediffurencerbeiweabrf Verapdodts Thicthacicbaféerct3 seslsoasaé ehare
conbined to prevent the energence to date of AV equi pnment and nedi a

conpati bl e ok effettivalp ek agstintRilish SUshly AVTHAIaCatthe tedBder16 Wien the AV
i ntroduction of high capacity optical disc nedia such 20 as DVD-RAM i s

expect eds t odgldl igi|padted trith-Edttivasiy it the DYDTRAM diWct 10.CrHeY #BEK BOfFEr AY
equi pnent as noted above. In particular, optical discs capable of recording

the MPEG Tr angipeiusedith §a8drdnAY Hats 38Rt e B éMDIMPHS 15 tAe VD RARPET €
expected to energe with the start of digital satellite broadcasting. t 5

The ideal DyPp recorder would be able to freely reproduce and present a
variety of content formats froma single nediumusing a single AV device as

shown in Fig. 4 wi thoyhe i(fiGversal DAY FErA¥e{SDPS fildh8ydtemBt usdPWith DVD-
specifically, Fig. 5 shows an exanple of a nenu displayed wth this ideal

DVD 5 recor 1S i , i 9N _ |
the user tor M SIbs? ITTEMer o RIGES ARk Capacly LRIFRAM MecBfdifif Inddie, ARG ot

Igital satelTite broadcast,
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terrestrial bro or oven rom a

avare of th?héGBBerifi!}Q s}%f lisOfiod e gcg%téirl M ﬁ@éﬂhi&é}gﬁf‘ﬁ%@rﬁqr@[)

avai |l abl e or recorde he greatest pr em ac Vi ng i s Idea
recorder us%;{ghd% ype of optical disc expected to be used as the
next - generati on AV recor di ng mediumis how to uniformy manage AV data and

AV streans in di ffereﬂt%dr‘?gé%ﬁal A\psg y% ?Q 8 %r??é}&_ F@p?ﬂé’e@%eé%i eded

to manage only formats at are alre use wever, | D
recor ded deéc?rq\}ewignglbﬂ\’/eehﬁipﬁw%nt, media types, and data formats. For example, to

15 view content on a video tape the user normally inserts a video cassette into a

VCR and watches it on a television. To listen to music, the user might insert a

CD into a CD player or a CD/radio/cassette player and use speakers or

headphones to listen. In other words, conventional AV equipment has used

different media for different content formats (video and audio). This has meant

20 that the user must constantly change the media or AV equipment according to
the desired type of content, and this is inconvenient.

Advances in digital technologies have also led to rapid acceptance

of DVD video discs for distributing packaged software and digital broadcast

satellites for transmitting program content. Both of these were made possible by



15 be realized it is essential to use a nethod that is conpatible not only
with the nunerous formats already in use but can al so adaptively handl e
various new formats that will surely appear in the com ng years. The

‘i nconveni ence caused by the prior art as descri bed above, that is, the need
for the user to operate the AV systemw th an awareness of the 20 content
and format, can occur as a result of dif4derences in the user interface
resulting fromwhether or not different AV streans can be handl ed
uniformy. A problemfor handling a variety of AV streans is therefore how
data digitized on the transm ssion side (such as for digital broadcasting)
i s handl ed the rebelutier @pdigital techroloby garparticlilany by the edeptiom ofites MG i ons
in newdigital satellite 25 broadcasting prograns after the program content
has been restandad.to | ocal 6 nedia, that is, in order to enable
time-shift recording, the content stream nust be recorded in the sanme
condition in which itFigag shewsthé tMBEGT serebfEGsdd d0s PVD Ve aiscsk and
exanpl e, enables multiple video streans to be displayed at the sane tine
(using the ggitgldrbadcasiingi vi ew function). 5 In addition, the ability to
time-shift record prograns fromnew digital broadcasting services expected

to begim in the futurgsishodrsth WG BalpleeMPER sthn@aidt defindi@ sRirEichrcal
content is still unknown. The entry point is one exanple of utilizing the

random acceggidhire WhathadimpsrtdfMetoHAatrsé i et HeMFE G iSystem dayvervdtidam

digitally recorded AV data. The to need for the user to be able to set an
entry poi ntgnat isaulﬂﬁw%téy%sbewwh@rbpmcémﬁ id ifferet 96r PaHaMRIMBAIE udiPagt can

be accessed to start playback fromthat point is increasing. The recording

devi ce, howsypyvidab g%cglgn@%mahicétiéﬁh%&% lRGEN %Q_tcﬁgiha‘l’%i‘di%oﬁ:asﬁq f usi on

results fromthese different entry points being m xed, and a data structure

enabl i ng user-define i<n A tpéd f t r8lt S
set by the recorder ?Eﬁétltkflgﬁrfne otse&ﬁggggr%eMS%%@ﬁnTagg?méNﬁﬁ %‘%nﬁf#rgbj ect

et b ! s th | !
Chat | SRES oG hTHACK LA bBndiRd HBEG dify IF R 8Ll TdcSRIrY Bnk LsBd BT
th 1 . i.qi [ : t
S o °r HBIYA85 U3 ke i RO |y Car HUPEG EarReR Sraanee
reproduci ”gar’ici‘?rgﬁﬁfe?% gsﬁ]@ah%ns ﬁg@@a@ﬁﬁéﬂ%ﬁ@k&mrﬁ@t& ?eaﬂeyt%srfspgggn ng

appar atus accordi ng pres I nvent'ion " has a reception unit
recei vi ng ﬁgﬁgg?oinncl uding 25 encoded digital data, an analyzing unit for
detecting change in attributes of the streamrecei ved by the reception

A R ot e
o " TRREBHER BBl 1 SRS Db T nY b ke
handled freely independently of any specific transmission medium, but small
differences such as described above have combined to prevent the emergence
to date of AV equipment and media compatible with both package media and
communication media. The introduction of high capacity optical disc media such
20 as DVD-RAM is expected to eliminate the inconvenience incumbent with
conventional AV equipment as noted above.
In particular, optical discs capable of recording the MPEG
Transport Stream in the same way as the MPEG Program Stream are expected

to emerge with the start of digital satellite broadcasting.



5 entry points, and a drive device for recording the managenent i nformation
generated by the control unit and the streamreceived by the reception unit
to a data recording nmedium This data recordi ng apparatus further conprises
‘an input unit for setting at | east one second entry point in the playback
path of the streamto enabl e accessing and reproducing the streamfroma
desired point. 10 The control unit produses the managenent infornmation so
that the first entry points and second entry points can be discrinm nated
fromeach other. A data recording nmethod according to the present invention
conprises steps for perform ng the operations done by the data recording
apparatus of this invEm ideal D¥DTieeorderewbuianbe aablelts ofréedy aeproziued asd a
data recordi ng program executed by a conputer to performthese sane

oper at i ons.préberst datasietyeobcdntent formgatarfraar sirgle beediasousiad 4 girmlelA\va
recordi ng nmedium The control unit can generate nmanagenent information

cont ai ni ng davice &isrsHowralin Fig.eqivatioiit tbetuser fbaing aavire Yofptienfobmat NWlofe
second table registering the second entry points. The control unit could

al ternat i vedgeciieaiy akig. BeshOe BN lexaRfphs Biid Menlaisplayéd Withsthis @ieal DV at i on
flag added to the Tirst entry points and a different identification flag

added t g t heceRRPTHhi€ Ménl RQrasented ch d felevieRMPSdr6&d andRMABRISAR user to
i nformati on whereby entry points set based on streamattributes and entry

poi nts set dyledthq) wi6vie CRibIS SRR R Rital datiRbastosdbadie "PPMRIrMIAE Syap he
present invention. Furthernore, by selectively displaying the enfry points

based on t "@ﬂ@i%n@ﬂe@?'WoﬂId‘f@IﬁfBbb_@éH‘ frorh B2 coSRINtioABI RAfddtiallbroddaastest r ed
scene fromthe displayed information. Other objects and attainnments

toget her wi'yh gaetnBVenl" fiontaro aRtHI teé u%@@béiﬂgeé%ér_@rbf%é re &S eRTRIOMPRAT €Nt
and appreciated by referring to the follow ng description and clains taken
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Fig. 24gh th | afyd i+ BDeth [ j di a;
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and directory,
formats. No special management technique is needed to manage only formats

that are already used. However, if the ideal DVD recorded described above is to

15 be realized it is essential to use a method that is compatible not only with the

numerous formats already in use but can also adaptively handle various new
formats that will surely appear in the coming years.

The inconvenience caused by the prior art as described above,

that is, the need for the user to operate the AV system with an awareness of the

20 content and format, can occur as a result of differences in the user interface

resulting from whether or not different AV streams can be handled uniformly. A

problem for handling a variety of AV streams is therefore how data digitized on

the transmission side (such as for digital broadcasting) is handled on the

reception side. In particular, in order to use functions in new digital satellite

25 broadcasting programs after the program content has been recorded to local



Fig. 6B is a conceptual diagramof disc address space; Fig. 7 describes the
rel ati onshi p between objects, object information, and PGC i nformation; 9
Fig. 8 shows the stream nanagenent information derived fromthe object
information; Fig. 9 shows the relationship between a digital broadcast
object (D VOB), digital broadcast object information (D VOBI), and PGC
information; 5 Fig. 10A to Fig. 10F descgibe a timng nap according to the
present invention; Fig. 11 A and Fig. 11 B show the rel ati onship between TS
packets and header information in a stream object (SOB); Fig. 12 describes
managenent information on a DVD-RAM di sc; to Fig. 13 describes inplenenting
a mul tivi enwnediz; tthatnis, in grdet4odambie bae-shiftimecoming, theconteht rgreizm st
present invention; Fig. 15 describes the table of automatically set entry

poi nts and béeaetofled if thes eanveicondiioaninr whithi itt was Rransniitedhdve MREG
poi nt tables provided for each of multiple 15 views; Fig. 17 is a block

di agram of Fransgett Stream forexarnplederiabléd enuttipie aided Stveamhs a0 beFdigplay8di s a
bl ock diagram of a DVD recorder; Fig. 19 is a flow chart show ng the

recordi ng ogethatdapie finet (D8indGhe soctdliet; miitidiewfingies) | bes an EIT for PG
Change detection; Fig. 21 describes PSIISI information for PSII SI

B st bes o117 S PITENATER & R SO Fogumenan iy,
Dat a ChangegigfheBidaeRasting services expected to bégin in the future is also desirable
even if part of the service content is still unknown.
The entry point is one example of utilizing the random accessibility
that is the greatest feature of disc media with digitally recorded AV data. The
10 need for the user to be able to set an entry point at a desired location so that
this user-defined entry point can be accessed to start playback from that point is
increasing. The recording device, however, also automatically sets other entry
points. Confusion results from these different entry points being mixed, and a

data structure enabling user-defined entry points to be identified from entry

15 points set by the recorder is therefore needed.

SUMMARY OF THE INVENTION
An object of the present invention is therefore to manage entry
points in a manner that is easy for the user to understand.

20 A further object is to enable the stream used for digital
broadcasting (for example, the MPEG Transport Stream) to be recorded
together with various AV streams, and to enable reproducing the recorded data.

To achieve these objects a data recording apparatus according to
the present invention has a reception unit for receiving a stream including

25 encoded digital data, an analyzing unit for detecting change in attributes of the



10 Fig. 25 describes PMI for PMI Change detection; Fig. 26 describes D

for -DE Change detection; Fig. 27 describes DIl for Mdul e Change detection;
Fig. 28 describes EIT for Aud_Change detection; 5 Fig. 29 describes EIT for
Multi View detection; Fig. 30 describes PMI, EIT for parental control
information detection; Fig. 31 is a flow chart show ng the playback
operation of the recorder; 10 Fig. 32 is7a flow chart show ng the process
for setting user-defined entry points; and Fig. 33 is a flow chart show ng
t he reproduction process for userdefined entry points. 15 DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS A data recordi ng nedium recordi ng apparatus, and
pl ayback apsteesrhueceived bgithg récedtion yritard butputiing thendeteetedicisforimztidn] a
detail bel ow using by way of exanple a DVD RAM di sc, DVD recorder, and DVD
player. A DsthtRANIril for saqoiring the detetferl ipferaetion owtpat bprhe amalyimy ank0 AV
data in various formats to a single disc and can uniformy manage the

recorded dagad tie infornixtionf for ehep il &t which dreatrisuterchangerwd$ détevtedath
vi deo data recorded by encodi ng a conventional anal og broadcast to an MPEG

Transport Sh rf'fagtrrentwﬁ@otrh%M@&J@ﬂﬁ%mmag%mmmhfdrmiﬁht regibt@sng tis @istal
broadcast. This data recorded to a DVD-RAM di sc can al so be reproduced
accor di gt entey PoirtBeeing! &ddipred eedidee for rdddRiifgMhe ﬁfé_né?éﬁfe‘ﬂit Nefdratioa
present invention 11 therefore contai ns managenent infornmation for

managi ng an?éﬁéréiécﬁﬁmﬂé‘é@ﬂ%]dﬁﬂtém tHe §thearh es&le@by!the rédepstrpunif fieadat a

structure of data recorded to a DVD-RAM di sc accordinhg to the present

| nvention i gatdefsrordiRg MediumV THis’ §atar @b@?dih@,é;pé%rat@@ fiirghe 'c,‘[brr]n escanne -

data structure of the”DVD-RAM di sc 100 recoghi e throug e file system

of the disc; i i i ! | . i on
The i se. 300PHRUNTE 668 Bt fakt oA seERRSIMIIAFNenIMAS pRRcINeE

sectors st agtredihtB ehddieGekBssh %nélrepg?&fléﬁ gﬁelf]t‘?sltrééﬁf‘ﬁb?'{]ﬁrde%’iéﬁi iRt N9

the servo and identiftication signals yi ng e specific nedia

type arg r e?ﬁ%%‘iiu rol uhheprbﬁgéjﬁ'é fh@ﬁ%aﬁéweﬂ?ﬁnﬂﬁh@tiaﬁ% t'tAk rQ{"’énféggnt

. t
| ead-in area 31, and 1s used for storl ogically valid data. nag

| nf ormati onydinfs fhd Eec‘éfﬁ i@ﬂ'}}éé@inisscéﬁﬁ@rc%%‘#inﬂﬁafeﬁ?&&ﬁ%‘égﬁid?ﬁer?f the data

area 33. This nmanagenen mat1on I's own as e ume i nformation."

T b FISL B S Yol R S 6yt

fromthe literature. Further description thereo The

physi cal —di g6n5fiddd SHiss 161°BeRBARING' tHy JpefifbnSUboAd % ¥e data recording

apparatus of this invention.

15 The invention can also be achieved as a data recording program
executed by a computer to perform these same operations.
This data recording program can also be recorded to a data
recording medium.
The control unit can generate management information containing
20 afirst table registering the first entry points, and a second table registering the
second entry points.
The control unit could alternatively generate management
information having a first identification flag added to the first entry points and a

different identification flag added to the second entry points.



The sane reference signal and other information recorded to the |ead-in
area 31 are recorded to the | ead-out area 35. The file system enabl es data
on the disc 100 to be handled as a 20 directory and files as shown in Fig.
“6A. As shown in Fig. 6A all data handl ed by the DVD recorder is managed in
the DVD RTAV directory directly under the root directory. A DVD recorder
according to this enbodi nent of the invehtion can handle two types of
files: AV files containing audio/video data (AV data), and 25 nmanagenent
information files containing information for nmanagi ng the AV fil es. 12 In
t he exanple shown in Fig. 6A, the managenent information file is VIDEO

RT. I FO, and the AV fiThus epmpriaed MmaoBgeTBnt iinformstioniwiergbyroantny pplnts ur e
(video) data and the D VOB. VOB file containing video data for digital
broadcast i rept BasEteon sirbam attebdtesc andedniry peintsi Isebdiyothe | uskrycaidbe AV
streans are defined as objects in the present invention. That is, an abject
cont ai ns a sepabatelyodetdbtesit carabe abiained byt the prieEehtFinugntion. FurtreermoBy, byus
handl i ng AV streans as abstracted objects, AV stream nanagenent information
can be def isstettivelyndisplaying threneniy eoints rfasedadn dine miaredgeidnteinfdrmatiod, The
managenent information is described first belowwth reference to Fig. 7.
The AV fi | ¢heweageametsilyfirnd aricsired ¥ceRdfidh tHeQlisplayed thfoymation.of exanpl e
as the managenent information. Fig. 7 shows the relationship between AV

file object, object i@iher objdcenandattapintaitatogataenw(tR@3ullentinderstaraing The
managenent information VIDEO RT.|FO contains 15 object information Objectl

80 for managi the @Rieptibnrwllobdtotie! apparepdsand’@pptatigtedaby aefarfingnd tite
defining the playback sequence and pl ayback tinme of the data to be

reproduced fol@minghGesbiipeion ey driims Gakde iP\Eriiddtidhswith aRe dctespdriieger
General Information V 90. An AV stream has elements (such as tine
attribut es)drbWiigscan be shared while having individual differences
according 20 to the format. This enabl es abstraction as noted above. In
addi tiqp, AV streans of the sanme format are stored in the recorded sequence
in the sane AV file. The object information Oobject 80 conprises general

i nf or mat i orgRIEFEPESEGR NeORITENE DRAWIRGY) ect, object attribute

information Attributel 80b, an access nmap 80c for converting the object

present ation time o pgdi RCa B SGram YRl UivA AL N DD Ridraéab! e 80

relating to the PGC information 50 and 13 defining the access points to
desirable | ocations ipgtHengRkaks réiblissshig betRserPebiNehtidhal A &Guistheh?

bel ow as entry poi nts)g' #he accesg map %B% IS useg r?f)r convertﬁg‘sbgt ween a
time axis aj flahp: (bitstream) axis. The access map 80c contains data for
each object 5 unit 'correlating the tinme domain and the address domain. This
i's becgyse each obj eqligi s GRIROSRIMPEGPIGPAR SPESH! akdIMPEGYFR4hs

further described belé . An access nap@%%ﬁggféé need@g| %ecauseban Avgbt?tream
general ly @?eér\\j‘o reference axes, a tenporal axis and a data (bitstream
axis, and a perfect correlation does not exist between these two

references. For exaniie, ; oAbl fohairish) BofRS T AVAIGIBMErt it € s

changed according to 't nplexity o Vi conte I's I ncreasingly

conmon in ' i t dard for video stream codi ng.
Thi s neanslyﬁﬁgﬁ%gy%ﬂ%g%ﬂ%lggkaﬁ\%[t@%a??gﬁﬂgﬁ%ﬂd?bes not exist between the
presentation tinme ang:;th t ,,0f f 'intﬂ% L oo t Qe t ent
stream and the stregﬁé't %erggﬁ\ggea@aerfg%{]agegfa@ndo @ﬁé%%gsggg ?e g’rﬁ;nced
to the2 im?e e An access map 80c is therefore needed to define the
correl&’ion"between time and data. The PGC information 50, 70 is used to

control reproducing i i ' t | S,
recorded to the DVD %%358‘?{%@%3@%@% ﬁg@f&r@?%ﬁ%@e a%l cﬁ%&?&n& single
units of data for Corﬁé.%ﬁwssa %ﬁé{ebpa{ﬁla(l diagram of disc address space;

Fig. 7 describes the relationship between objects, object

information, and PGC information;



20 by the DVD player. Mre specifically, the PGC information 50, 70 denotes
the'cell information 60, 61, 62, 63 identifying the object to be reproduced
and what part of the object is to be presented (the playback period). This
“cell information is described further below. The PGC information includes
original PCGC information 50 and 25 user-defined PGC i nformation 70. The
original PGC information 50 is 14 autagmtically generated by the DVD
recorder during object recording so as to include all recorded objects. The
user-defined PGC information 70 enables the user to define a desired

pl ayback sequence. The entry point table 80d of the object information

Obj ectl 80 5 descri bedgaBosteowe fthe etream myamagementr imfearmatipnodésived fitome
original PGC information 50 (therefore also referred to bel ow as "origi nal
entry poi ntthé)objdatinfgrrpatior;s rel ated to the user-defined PGC i nformati on 70
(al so called bel ow "userdefined entry points") are defined, for exanple, in
the entry point tabl &ig29ishwgdte relatidvstiebetwaém raraigitahbrdadcaBe objecgi nal
entry points are set |0 automatically by the DVD recorder in the objects
defined in (Dh&/Qm), eiidital bfozdeati oje€hinfrinatidn.(DTVOBIF eindePGY infsrimdtionar e set
by the user at desired points in the object playback path. It should be
noted tlgat the entry Rigi NOAt &blFRig8AdFcdesehidee amiming map édb‘ér@ih?gicﬂme PGC
information 50. If located in the original PGC information 50, 15 an entry
poi nt tabl er88entdiavéritidee provi ded for each cell information entry, or one
entry point table 80d could be provided in the original PGC information 50

as_information not irghudes dnd FigCh1BSHow M rdBfidrivhie Befween TS paet&nt 'y
point table included in the user-defined PGC information 70 could |1 kew se

be written 4% RedddtFhBrhaldiin & sirBanmsecd®omed 20 PCC information 70 as
information not contained in each cell ‘infornmation entry rather than

writing a user entry mgi{s destHiRstRaRagEmen! nforaBioRtdris DR didts

function of the original PGC information 50 and the user-defined PGC

i nformgpi on 70 are | @QHQaés@?tfe%ﬂﬁlgwﬁénﬁﬁ&alﬁiﬂfivigﬁ/ffhﬂéﬁbr?& i nformation

70 is defined by a user and contains at |east one user 15 entry point
Lo oy ool LRSSy SO fRseh PRzl |
o o1 ool b TS BRSO A0 Gl Rcaly LECSIPRIRS N .,
t he obj ect tﬁQté)tﬁe%'?%Sﬁ&&ﬂ'\éwgntw@oiw{@,yba(m period in that object. The
Fig. 16 shows entry point tables provided for each of multiple
15 views;
Fig. 17 is a block diagram of a model player according to the
present invention;
Fig. 18 is a block diagram of a DVD recorder;
Fig. 19 is a flow chart showing the recording operation of the
20 recorder,;
Fig. 20 describes an EIT for PG_Change detection;
Fig. 21 describes PSI/SI information for PSI/SI detection;
Fig. 22 describes an MPEG-2 stream for SQH_Change detection;
Fig. 23 describes DIl for Data_Top detection;

25 Fig. 24 describes DIl for Data_Change detection;



PGC information 50 normally records nmultiple cells in a particular order.

Thetorder of the cell information in the PGC information 50 denotes the
pl ayback sequence when objects specified by each cell are reproduced. Each
“cell information entry such as cell information 60 contains to type

information (Type) 60a denoting the type of object specified by the cell

i nformati on 60, object nultiviewinformpion (View Type) 60b as further
descri bed bel ow, an object identifier (Cbject 1D 60c uniquely identifying
the object, the starting position (Start) 60d in the object on the tine
base, and the ending position (End) 603 in the object on the tine base.
Duri ng data pl ayback Fi§. 25 desaibes PidrfonPiWin EGtarige detedtisrequential ly from
the PGC i nformati on 50 and the objects specified by each cell are
reproduced for the plRigh2e deparibesdDl fecDE €Hahye dbtedtien] . The abstracted
object information nust be defined nore specifically in order to apply it
to an actual AV stredfy. Thdescribesabll ¢or Moddle_CThdapsidefettiont h reference to
cl ass inheritance in an object-oriented programm ng nodel where the object
information is a supq:.glz@aegdsnbgstEn'crouA@a Qnahgeﬁmrbncal ly for each AV
stream are subcl asses. Fig. 8 shows stream nmanagenent information derived
from objsect i nf or mat iFg. 2d\deséribes EIT foh Mlii Qview. ddtéetiorembodi ment of the

i nvention defines the Toll ow ng object information 16 subcl asses: a vi deo
subcl ass, digital vidag [BooaksebssIPRIDCERS Sfor apsrentd] € aohalb whfafhatidme

vi deo subclass is the novie object information VOBl (Mvie Video Ohject

| nf or mat i orget8etidrePr esenting the video object information 5 (MPEG Transport
Strean). The digital video broadcasting subclass is the digital video
broadcast object inf _qrigatsn% B #5%! cHn S%'hbﬁ)md/tlﬁ’é’cbl SR opSftbABbf @8 86
representing object infTormation for digital broadcast data (MPEG Transport
Stream). tg I&%ie?t ream subcl ass is stream object informati on SOBI (Stream
bj ect | nfornatl on) 89 representing object information for streans with an
unknowngpur pose. Thi Jhe
novi emgbj ect infor rra??ggjs%/l%tv%ga ﬁ%@lh the tﬁss?@ﬁféﬂtﬁ?ﬂg?ﬁgﬁﬁhﬁdvm €
82a about t Tragsport Stream video Obj ect streaminformation M
VOB _STI SZbMﬁ% %gg 82c, and entry point table 82d. The general

i nformati on M VOB_G an Rt nt ai ns
vi deo obj ect |dent| fllﬁét?grlls %E @Eﬁgﬁﬁ%d’%ﬂr ét%:ﬁ eo %g%fué\é?
recordi ng t yb%ﬁq sIM vi deo object 20 start tine information M VOB V
S PTM and VI deo 0 end time information M VOB V E PTM Vi deo obj ect
streaminformation M VOB ST 82b contains video streaminfornmation V ATR
such as the video stream codi ng node, the nunber

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS
A data recording medium, recording apparatus, and playback
apparatus according to the present invention are described in detail below using
by way of example a DVD-RAM disc, DVD recorder, and DVD player.
A DVD-RAM disc according to the present invention can record
20 AV data in various formats to a single disc and can uniformly manage the
recorded data. It is therefore possible to record on a single disc both video data
recorded by encoding a conventional analog broadcast to an MPEG Transport
Stream, and the MPEG Transport Stream transmitted as a digital broadcast.
This data recorded to a DVD-RAM disc can also be reproduced according to a

25 specified procedure. A DVD-RAM disc according to the present invention



of audio streams AST Ns, and audio streaminformation A ATR such as the 25
audro stream codi ng node. 17 The tinme map 82c contains the first address
of video objects in the AV file, the playback tinme VOBU PB TM of each video
‘obj ect unit VOBU, and the video object unit size VOBU SZ. A video object
unit VOBU is the snmallest access unit in a video object (MVOB), and is
described in further detail below. 5 Thqidigital video broadcast object
informati on D VOBl 86 contains general information D VOB G 86a about the
MPEG Transport Stream of the digital broadcast object, streaminformation D
VOB STI 86b, tinme map 86¢, and an entry point table 86d. The digital

broadcast obpeaforegasvetaihs i nfapageimept BfofRtich 86a managingaans AV dsttedm
broadcast object identification information D VOB ID, the digital broadcast

obj ect recqhdép@qdérmg dP e RrEE of e Alvedgthart presentation tine of the
di gital broadcast object D VOB V S PTM and the end presentation tine of

the digital broadcastTidhaeRt stRucHR of dathTétordBa tdiadDVBLRAMPERE oM@ Ct
streaminformation D VOB _STI 15 includes information (PROVIDER | NF) for

storing addpttheprbseritfifidiionas dedelibete Ackiwitth fefdidHde?to ﬁ?@@ﬂ% FigTeg, tine
map 86c¢ includes the first address of a digital broadcast object VOB in

the AV fsi | erhd Riatd|WRATE &f e WMTMsBHWQBcé@ii%é%eBrﬂﬁg%u%ﬁ% e

obj ect size VOBU SZ. 20 The stream object infornmation as gener al

informatio i L GH i~SERE ' | ' STI
860 1 or  t heXg o o 12 Riscof00 Bt InFigbBACTL SHUCRREdf BHSER! selosBhoa.

TS of oot RS 199 AP igPBs, 10 b o1 o abjeet | ent [ cat or

As shown in the figure the physical sectors start with a lead-in
area 31. A reference signal for stabilizing the servo and identification signals for

10 identifying the specific media type are recorded in the lead-in area 31.

The data area 33 follows the lead-in area 31, and is used for
storing logically valid data. Management information for file system use is
recorded at the beginning of the data area 33. This management information is
known as the "volume information." The file system is typically written in the

15 UDF format, which is known from the literature. Further description thereof is
therefore omitted. The physical disc structure then ends with a lead-out area 35.
The same reference signal and other information recorded to the lead-in area
31 are recorded to the lead-out area 35.
The file system enables data on the disc 100 to be handled as a
20 directory and files as shown in Fig. 6A. As shown in Fig. 6A all data handled by
the DVD recorder is managed in the DVD_RTAYV directory directly under the
root directory.
A DVD recorder according to this embodiment of the invention can

handle two types of files: AV files containing audio/video data (AV data), and

25 management information files containing information for managing the AV files.



stream object start tinme information SOB S TM and stream object end tine
information SOB E TM The SOB stream i nformati on SOB STl 89b incl udes

i nformati on PROVIDER INF for storing additional information distributed as
‘a stream 5 The tine map 89c includes the first stream object SOB address
inthe AV file, and playback tinme informati on SOBU PB TM for each stream
obj ect unit SOBU. The size of each stregmobject unit SOBU is the sanme size
as the ECC block and is fixed. The stream object unit SOBU is the snall est
access unit in a streamobject SOB, and is described in further detail
below. to By thus specifically defining the abstract object information, a
cor respondi|ng thé r eramplel Shoatn dn Fad! 6A, stiiefrmaragdmentedaforidtion r flemisis
shown in Fig. 8 Referring next to Fig. 9, the correlation between the

di gi tal vi dgDEDORTIRS. M et AVnfilesnabithe VOB VOB firdcestalning inesvilg i on
60 is described @s 15 a specific exanple of 0bject information Object A

type inforngkips (Videe) vwata'andfthe D’GBOBH\/OBefn@eédntamfr@ mbb%etﬁqorrwglﬁalt hat

the cell corresponds 20 an object Tor digital broadcasting. A type
i nformati onyrhygeaigie of M VOB means that the cell corresponds to a video
object, and a value™f SOB neans the cell corresponds to a stream object.

20 If ”39 type 'nfornﬁﬁéé&m&p@resasgérmead.nl aetfan%ér&hl Md‘\haaalaAvoar@é?nss D

VOB, then the VI ew type paraneter View Type Is also set in the cel

i nformatio \6 s%v ?]%&f Oﬁrtﬁgfprsﬁeﬁembaﬁﬁ@ny@tht hah *‘tf’cg@ctaé&t%%té ple

Vi ews (furt scrl e cell ere how many

views are th; SQF . of AY &réérﬁgvsﬁ}éﬁ%soﬁ{éawaﬁ dﬁpﬁa‘?ﬁ dtredrhicB ‘Sm %tl e er of

Vi ews 19 ere arerrutl pl e views, s set to 0
views are nﬁ&/ d? %?r‘?%] Egﬁa j?@gah@étﬁ%mln%n éﬁ’c |H&ffﬂ\att|8n5(‘ﬁa"f‘f q&‘ for
correlsg?r\gl ng objec g or Eﬁj e ; 'S |sda g I|b|t :I uf)lrgadf:agt 01
obj ect Qd#ﬁ*f‘é%’gvé rorprob i Bidct iifoRRafon Hidk 10BLIR "7 o7 et on i
VOB | D
deEobblfoggélgggte olbjn_eE: ;nﬁ%?‘nghdgﬁftor%&g’ép \gcﬁegb?tﬁéd;‘ fg%gtsﬁgllog,toﬁsear ch
o or i o SRR R O M AL B M RIS €0 |

[ VOB Vv
et o @fxs?oqt%%r@ﬁ%p%’?gﬁe bR RGN 627 e B

. I

the val ue JEHESD: PNl AL HEPRER e Brdiridiory %%E%iﬁ{: a&?‘ ati on
ey o ns ARSRho et elir%rﬁaiqﬁ%gdﬁr?fﬁﬁpé@é’nm\?méﬂﬁgb e "
) et SRR B ol (i bt =
el ati onshi TTAeE %e?m%zﬁrfeﬁamn@eﬂ% 34 r%e&i‘%%%%%%?@%xéqqkovﬁ%ﬁi% and
h d VOB Vv TM of th d
tth SngE;eoia"tISEtﬁﬁn'@"%nhé cg@gmfeﬁﬁai%gﬁrs%g?%ﬁfhw EW?&??FJ%Y%@E
ot or mat | orianaser Girel riadatce D SR ArLATEH P NAteeIBEENts Rt i on
S0 o e R e e R e B SRR
oG e 1 5 RS et W B
a table compi|ing the data size and pl ayback tine of ch vid t‘;';object
unit VvoBU., SftBesame ﬁﬂr@?ba@«s@f mfaﬁdeéwa’eﬁ%?gye%?m%es%e?&e 18i deo
obj ect can be converted to, address dat erencing this 86¢.
I't should be noted thHie 2biachdforpatien %?‘Plg“t”% gn%psgggﬂgaiﬂnforma 1on

Object Gl 80a relating to the object, object attribute information Attributel 80b,
an access map 80c for converting the object presentation time to a disc address

25 value, and an entry point table 80d relating to the PGC information 50 and



plural packs of a video object VOB representing an AV file as indicated by
thesbold lines in Fig. 9. Each pack is the sane size as a sector, and inage
data is |10 stored using one or nore packs. A specific exanple of address
‘conversion using the tinme map is described next with reference to Fig. 10A
to Fig. 1 OF. Fig. 10A shows a digital broadcast object D VOB representing
vi deo presentation on the tinme base. Figz 10B shows a tinme map of size 15

i nformation and pl ayback tine for each video object unit VOBU. Fig. 10C
shows the digital broadcast objects along the data (sector) axis. Fig. 10D
shows the pack sequence for a part of a digital broadcast object D VOB

enl arged. FHefinind the lzcosss peints doodedirabdanicuztiohs gn theéFolsibovwihede axods®
stream A digital broadcast object D VOB is an MPEG Transport Stream 20 An

MPEG Tr anspsuibtsiregeforicd to rtemerentsf pgiahs containing mul tiple PES
packets obtained by sequentially packetizing the video stream and audi o

streaminto PES packefie aBcéssiRfRO80C RAGKEE f6rT Somasting betisern of fimedass ze of
188 bytes. Because one sector of a DVD- RAM di sc hol ds 2048 bytes, nultiple

transport ad dBgf ﬁ%aﬁﬁﬁ“&i@ﬁﬁé latB8s 9 Wids 86¢c Ednland Hake FSr) eddie obpeer ded

to one sector together w th header information. The transport streamis a
singl e stregn b&rél’ﬁtitgé"th’é f9R dRRLRL and/tHEdddrads defHdin PR%K ¢ BelaldEleach |

converted to TS packels are nmultiplexed to a 5 single streamas shown in

Fig. 10C tOijé&-is H¥mpokea &(ﬁﬁ@t@@bﬁj@bﬁbﬁwweﬁbﬁ)% fuRhEF EeEQiHéﬂiebé{'ﬁﬁG

Transport Stream and Program Stream'conbi ned, has a tine stanp in the

Stream to_egRbletpapoBNEad ALY Hecalied i MY IStRERK fbricr i he8Cnic 0

streans. Transport Streamtinme stanps inc Presentation Tinme |0

or osent at 1 08 X TIES X080 R Alp S et biEER), IS0 Pty of
ob ect “uni D T L0q28 1pf BT REVHERESE B (BIABHES, irbrRaild Yarol o0
Str eam Sni 0aP Pauhetaly e Bre RORF TR RIng o ¥ cofPlokdy BTFR e

compr esst onuah Nkl $2AhbRlaslId ORI R MBEELS Uifgh" She ey | aT®

and i mage COI’T'p_I’ ess| on usli n_ 1 ONn I all aC er! S et vvee_n Vi anes,
ol 940 SO0 T EOTMACH ABRSOB AR
oo, o S Bl SRS b AT TR AR
2110 AR A e AR e Gl AR R,
eneoded i POk EFS5RAER § o LA Bhed "BRIEHEIL Fba Mo B olERgy,
order to i ngrove "RA8MeAteR Baresh tiie and data.

The PGC information 50, 70 is used to control reproducing the

video data and audio data, i.e., the objects, recorded to the DVD-RAM disc 100.
The PGC information 50, 70 define single units of data for continuous playback
20 by the DVD player. More specifically, the PGC information 50, 70 denotes the
cell information 60, 61, 62, 63 identifying the object to be reproduced and what
part of the object is to be presented (the playback period). This cell information
is described further below.
The PGC information includes original PGC information 50 and

25 user-defined PGC information 70. The original PGC information 50 is



A video object unit VOBU is defined as the group of packs starting fromthe
pack containing the first data in an I-picture and ending with the pack 5
i mredi ately before the pack containing the first data in the next
JI-picture. The tinme map contains the size of each video object unit VOBU
(i.e., the nunber of TS packets) and the playback tinme (nunber of fields)
of the video frame in the object unit (V@BU). It should be noted that the
first data in an I-picture is not |10 necessarily the beginning of a TS
packet. This means that the |ast data in one video object unit VOBU could
be in the sane TS packet as the TS packet containing the first data in the
next video alpaeitically behéBited Bzethei ¥Dofecarderdigingbpisiett revordiNgRId as to
therefore the nunber of TS packets to inmediately before the next video

obj ect uni tin¥idd¥ all rezordddebjEStsy atiectisaradufimedi PQCtiRforfriatioh ZRenalbles tbet he
next |-picture. Assune, for exanple, that the difference between the val ue

i ndi cated bysdrlie defihe adevifediiapraikeseciepicehe val ue indicated by the
di gital broadcast object stg?? presentation time D VOB VS PTMis 1 second

(60 fields). This enaphesrithiepBinttBBlek 8BHa6f tHd BBjcet iRRFMaNBh €0bjeefli 80 rom
the 20 beginning of the digi'tal broadcast object VOB to be calcul ated by

sinply accugadaibeRd abBfe PHaNRES ke tfy"rﬁpd?ﬁﬁse%lﬁti §d8RIyOR eHe WhgindOPECE N the

time map 86¢ fromthe beginning of the playback™sequence. It I's |'i kew se

possi bl e byinfsfigfidhdd iflelhedAa réfbra(BWHIRY saM ofiginepekey phirtd) cBAfly

obj ect unit ress of each object unit gl nni ng of

the digltal pdhfadfash 8o besrbefhePaC it 26 églﬁo.c%(ﬂed%{é‘?%va“ﬁ%r?' d

vi deo object units W are 1 n sequence fromthe Inning of the digital

oroadeast o B Tdfhs oo YRR cBbrip NRTEDRY, el ey rome
VOB nust beip‘rc‘]:flfg%g! edidd ddie imirfn%tién Pl?H?CThé'”hggﬁ%PBéﬁ% é@ﬁﬂ? té}%S Sbau

begi nni ng. i tion, because the sizes of 't Vi deo unit

ar e, r%gecé@églgﬁcg@fg& RED DV Sretbrdbr T AASK Bbibcld WBHA REHHBN bBfRcP

digital broa arting address 0 d object unit
VOBU#3 : - 158t b T t iy ' :
that 1o trorostiubRgaket 8. aBAREF ortl BRbRE PE3aF By ecladf BUbTELL. 1o
f the dat - ' [ b bt ai ned by addi t
5010, _wh; cPYEE AdRe PR BIRPatR rBlR FF) of the digital broadeast  obj ect
D VOB in the AV file. ' i pLj .
starts at the 6oth vi'iEiovRaRE PP eFBe B ORI ke g
d di 15. pl . i . fr. ' i ble d
o the ancoerdSnd: BEEeERRIBN s0 R p s e dHORRLE e oRBR RS 2D, °°
tarts f t he, beqgi nni f Lghbor.i i d j.ect upit U t
Six 1 s BoSTIrg P yDd b T b ArabeR on e el e oot 5y
drivi th o] t it d Ly,.th . S| L el ] t
pr esent. ¢ oA BREL dsble; 804 cougdSs Braedd sy 1iq 8353l Bacdnorndith K0S deo
field ified the.cell . Th | ayback d ti f the digital broadcast
obj cct _cor rIBLEORIPAG BRE LR P B BRUPAETTY) | and the address i n the
AV fil b i red d i bed - D identifyi t h
br oa:jcgstcﬁzg go?r;gﬁlyr al?ﬁ?fg:es’ﬁtblf ifﬂlﬁﬁgé@gf'P@qUPSQekbﬁﬁ%lr%%%%@sﬁ PGC

tained in,the P DER I NF field of the 25 digital  broadcast aqbj
e ot TSR e Eosd b btehces st B 47Tk e APURH |
d i bed .. JThe vid bj.ect ipf tion, M VOBI i bcl
dor i ved r dRCHETEIA0N {0 PO GITBHON ARACPEIEITRG B eAeh Bl TEarT9 N Bhne as
the digital broadcast. object inf t] Th ig diff i s that
Vi'deo ob] oG IOBN NEAGS GRRIBUSAPE! BEISARaR Pt er oot i &l br oadcast
[ | . That is, whil digital broadcast object D VOB is di t |
?:aggfded a(rjlld Ierr odhcﬁﬁsﬁgb If%éﬂgrtggafﬁgéﬁqr‘?%#dt erﬁ‘ﬁaﬁéﬁt IQ%&FE}%SIQ%C%%t
satellite, a video object differs in that_it is an AV stream acquired by
t he recor detn@ @ dispirdefieed Hfeeninformatipesi0 @ vderticeh exeert thatithg W& ti ne
map is the same as for a digital broadcast object D VOB. to Let us assune,
for exanpl edefinegtPGRdnismadipnotO is definertay aiuser ard zontaims ekieaghan@Nser deo
obj ect M VOB packet is a fixed size of 2048 bytes. This neans that with a
vi deo object MVOB 1 pack = 1 sector. Because the data readlwite unit of a
DVD-RAM di sc is the sector, the video object units can be defined from
sector to sector. Address conversion referencing the T map is 15 basically

the sane as with a digital broadcast object D VOB. The tinme map used for
vi deo obj ect M VOB address conversion can be defined using a pack



count instead of the packet count used in a digital broadcast object D VOB
for the VOBU size. The stream object information SOBI is described next.
Because 20 the stream object information SOBI is also a subclass derived
‘fromthe object information, it is also basically the sane as the digital
broadcast object information. The big difference is that while the stream
content of a digital broadcast object D1¥YOB can be anal yzed by the
recorder, stream object SOB content cannot be anal yzed by the recorder.
Digital broadcast objects D VOB 25 are encoded by the recorder as are video
objects MVOB. The stream data 25 structure is therefore known and can be
anal yzed byerithepoiet talsle72. FhaeyrdginabP Gl inforshationnbohs ewrefor®iescedbed dor ded
wi t hout the recorder analyzing the data, the recorder does not know the

i nternal stdetairbelow. Eritfepsihetabldsor2 andBpdere ideecritsddfurther belowt ed for
copyright protection or the recorder does not 5 have a decoder conpatible

with a new service. TAe sAB@venNPiged theTerigimal FBC ahirMatidn B0 cbatairnet at ed
when working with stream objects SOB. Therefore, this enbodi mrent of the

present invigast 8Ae ISANEIfbMBatiort IDBCkTBD, 831 B2, the 68! Mheakell i rbaom GCATS)
whi ch denotes the arrival tine of each TS packet in the MPEG Transport

Stream st o dciiskifledtedtits beldreBeRfeerending BEAAGIBLIR Rietrek BBidcheTHeS

packet and header information in a stream object l'tiple eader

i nformati OVPGbOE#&n?éIWS@'r\?ﬂnfeh rédSraBNAult r?lep%lf@tﬁ PpartieURP Braer. | The?

stream obj ect SOB. Ten pairs of eader information and TS packets are

placed in oiEesBELRE BRGAIGTAliBS IHQﬁquGCnlfn rt ioRN50 %eﬂo@gﬁﬁeﬁ[{é? pgaeh TS

packet is 188 15 bytes in this enbo e |nvent|on me in the

st ream obj gée'vﬁténd&ﬂébt% ?%/%51?‘. I}rﬁs gn the tine map 89c

(Fig. 8) of e strea | ect g a group of stream

obj et s called a st qagp IPBoRGfotifitioP SRy SRFaks SalNArEARIER!6d cofieild cam

obj ect SOB cannot be ana yze e size stream ] ect uni Uis

bl ock % THY %ﬁg@tw?ﬂérﬁtﬁm%?%%@gﬁé%@ﬁt&béfé*e@@s&tﬁg% BN B8 e i
OB | ol Fcrukfn, Bb. |, AABREIAMGHASRARC ik’ BSR4 Afipkie

stream obj B 21 &

o ot 25 ff‘ﬁ‘t*“@%@?é'w afoBtgkct Mentfer (ObRlet 18 B Gigli8ly RERIB I HE

S v e pritife s stetfhd bPRIPTSSlr & oTctW%f SPEECha e TEE oSS r%f?cgﬂh%p ATS
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S codsoo 08 R inBRhSfen 8o e Tead Sedibruhl o e BEE it 'aﬂaﬁa%@é o
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Arrival 10 ATS, the time map coul d be generated using the
o SedH,

Program C ence PCRin the TS packets of the I\/PEG Tr ansport Stream
The Program Cl ock Refgren PCR [ ndic t he i nput t acket
to the decoder. In trtﬁée éﬁi\t ad“?ﬁ’o&hﬁ% cr"getfnﬁéq rENE 'nﬁgt etten

to all trans ort acket s nd _sone. val ues nus heref ore Lnter ted by
the-r ecor daPeorsaRe i rorer i pBPVo it EReptl] AY Stka DTF&‘e 2o he

br oadcast er a d.infornptio ecific to the br adcater are al o n erted
ot e BrowrBRrstERE MIE arpanie o st iR oot | 7 0 fr? jegted

VOB STI, Fi 12 shows the confj gurati.qn_of nagement i nfor in an
optoal ' di sctce‘osr@@tmmgnrgoﬁsl VRS (R GHIROTRION S § AUBRIGES ARG st rtéhi
structure escrj be bove js.shown in Fig. 1 and_t he enent

i or mmt | 0Pl SpEGHABEOD RGN, AR SURRTICAIe GHGEIRRESD: Bichdd (an Seam
enbodi nent of the invention contains, in addition to.the PGC infaor matr on

50, 70, Vi eRNa@sMme: Nteeatian deriyedemnoRIRes '@f@rmﬁfr*ﬁf‘ vAsi $hawr jinethe

information tables 92, 94, 96 used for file nmanag nt .
figure, this embodiment of the invention defines the followrng object information



27 The Video Manager General Information VM3 90 is managenent information
related to the entire disc and includes, for exanple, original PGC

i nformation 50, user-defined PGC information 70, and the starting address
‘of the file managenment tables 92, 94, 96, i.e., pointer information. The
PGC 5 information 50, 70 and file nmanagenent tables 92, 94, 96, for

exanpl e, can be accessed by referencingighis pointer information. The file
managenent tables 92, 94, 96 shown in Fig. 12 are described next below The
file managenent tables 92, 94, 96 are used to manage data 10 files conposed
of objects, and a different field information table is provided for each
obj ect typesubohadsiess aevitea isabolassf digitel videe droadcdstiagesubaldsss ahdestefam e

i nclude video file managenent table 92 for managing files recording digital
broadcast ofybmidss, digital broadcast file nanagenent table 94 for managi ng
video files recording video objects, and streamfile managenent table 96
for 15 managi ng strealhé i Vidso r aulaisngs stheemoviedjaljéct. infermistigy iNpevOabove,
object information is defined based on object IDs in the cell information
in the PCC (Md\aé NAH&® Dbjdett InfﬁMéiioﬁ?]@S@pPé@rmﬁgrmEWidéoTdbjbdt)bmfbﬂhation
information is determ ned through the file managenent tables 92, 94, 96.
The fil & MaMPEGETHaNEBOH Siredk). 94, 96 therefore record the number of 20
managed obj ects (object information entries), object ID, and the size of
each obj ect informatiphe edighyl vided roaltasting! BuBeres e the arfEPNAgeduUTDEr
of the object information 'n the file nmanagenent table, for exanple, it is
possi bl e t%r’é@n@&ééthgbj%ﬂbﬁfbnﬁﬁtiéﬂQD_C_’VDEF'[%)i@ifé?rVﬁfebO(Dtﬁ’é&trhhfd)ﬁhétﬂﬁ)f&é e
managenent table based on 25 the object ID Specified by the cell

i nformati Or}'e?feééntinbh%ja@lr infBAatre Fbr digifhl i BroaaEESt! 88tal BMPES firaAspsH the
n-th entry. The address of the specified object information can then be
acquired bysﬁ;gédﬁzj_l ating an offset fromthe sequence nunber of the object

i nformation an he file size referenced to the starting address of the

file mapagement tabl eype sﬁ%a@f@t’l‘ﬁbl%%% Qt&eénzl Bgﬁfgirﬂbﬁﬁéti&f g»gfbja@étr a%rﬁ e

managenent table 94 nmanages gita roadcast S recordi iglt
br oadcast i il q i e : ai ns
o oo b SSHBEL v Buch S eeai el SpEBABIRY R8N T i) 5

tabl e rranagg,m;{b;”' f tion D AVFITI 94h including the nunber of digital
br oadcast obj ect qﬁ?@?%u on 10 D VOBI entries managed by the table 94 and

digital broadcast objfGL o?Legt?mfgiznq%thrﬂ f’sq{]rtglgé%%ﬁ@ibgra(r)&aéﬂgast information is

recorded continuously to the st obj ect

i nformation count r ec-ﬂgéie,?]ﬁwé _tgﬁ?(g?mfgrrﬁgﬁ@gqme{y]bmnfg@r R BRs Dﬁégé:g]” 15

94h. As descri bed above, e di broadcast object T nfornmatio

oo o PP GRBEA ORLTILO2E L e ol s g Bt oo
Ib? gagcggt t 0 fe([ag@t? ﬁﬁﬁ%’ﬁ%ﬁﬁfmﬁ%ﬁleﬁn%% e@%@?@ é\ﬁdd%gt& Pg@g%%%m

table 92 (MAVFIT) refol Uehdr 4R8N M vBBd ci"8251 6 H8 fhbfie"BBREF TN

tabl e 96
information M_VOBI 82 contains video object identification information

M_VOB_ID, the video object recording time M_VOB_REC_TM, video object

20 start time information M_VOB_V_S_PTM, and video object end time information
M_VOB_V_E_PTM.

Video object stream information M_VOB_ST 82b contains video

stream information V_ATR such as the video stream coding mode, the number

of audio streams AST_Ns, and audio stream information A_ATR such as the

25 audio stream coding mode.



20 (S AVFIT) recording stream objects, have the sane data structure as the
digital broadcast file managenent table 94 (D AVFIT). Cell information is
recorded in the playback order to the original PGC information 50. The cell
sinformation includes information defining the correlation to the object
information (Type and Cbject ID), and the playback 25 period within the
object (the Start and End points). The plyayback peri od 29 information
contained in the cell can be converted to an actual object address using
the access map in the object information. As noted above, other than

whet her an entry point table is included or not, the data structure of the
user -defined PGC i nf ofmatimerma@p 82¢ ddmtaifs stearfirshaddiessddtvidexs objettsrie tleé t he
original PGC information 50. By thus first abstracting managenent

i nf or mat i onAVdile,Ale ilagzank tirhb&/QBUy PBCAM ofitach viddooojatt omit VIOBU,, af§C

i nformation, can be defined w thout depending upon information specific to
the AV str ethe figedrabjectnflitAvzes VOBUESZ aA Vides ebjece ubit Vi@BROistthesmallesty. 10
An environnent in which the user can play back AV data freely w thout being
awar e of t hacol¥sfupitihia vided bbjeed(MEVOB) aand lededcpibed e furtheridéesl below.
Furthernore, new AV formats using the above data structure can be

i ncor porsat ed by si nplyhdledigitanovided asrdiritiasi NolsjesRtihin@abhv & VOBM ghe
object information in the same way as descri bed above for existing AV

formats. 15cHihinsMBaAErl NinforffitichODTAIOBCEN #8% easdut YIHMPET atr@fspdtt t hi s
data structure. The entry point tables are described in detail next. As

described abpysm 6MtHRNdigitaP BrBhdédst aobjG&C 8%@aRPiffbrRafdN ID'0/OBUSTY g6B, Start
pl ayback froma desired point in a broadcast programrecorded To the disc.

As shown i ntjfé Gnap 86€ UnE 3R BRI pofititable®BdIt s relating to the original 20
PGC i nformation 50 ar'e recorded in the entry point table 80d in the object

information Qoj ectl 8fhe S,E@'A{aq; 6 c‘]c}ésl?(ab'j'é& defp{e@éﬂ iﬂfbrf)r%titbﬁeDugérB fé@;d PGC

informati on 70 are recor In the cell "I nfformati on e user-defi ned PGC

i38f or eyl ONeofffaing igitaf BrodtdadBoBRE MeRffictiohdRtdPmatioh D GRDB_IDNtRE BRjitapn 71-
broadcast object recording time D_VOB_REC_TM, the start presentation time
of the digital broadcast object D_VOB_V_S_PTM, and the end presentation
time of the digital broadcast object D_VOB_V_E_PTM.

The digital broadcast object stream information D_VOB_STI

15 includes information (PROVIDER_INF) for storing additional information
included in the digital broadcast.

The time map 86¢ includes the first address of a digital broadcast
object D_VOB in the AV file, the playback time VOBU_PB_TM of each object
unit, and the object size VOBU_SZ.

20 The stream object information SOBI 89 has general information
SOB_GI 89a for the digital stream, stream information SOB_STI 89b for the
digital stream, a time map 89c, and an entry point table 89d.

The general information SOB_GI 89a includes stream object

identification information SOB_ID, stream object recording time SOB_REC_TM,



Like the cell start and end positions, the entry points are specified using
thePTS in the case of digital broadcast objects D VOB and video objects M
VOB, and using the ATS in the case of stream objects SOB. Setting an entry
‘point is described next. 5 First, digital satellite broadcasts contain nuch
additional information other than AV streans. The AV stream for one
specific programis identified in digitgg satellite broadcasts from
information stored in a special table called Program Specific Information
(PSI'). This Program Specific Information PSI and Service Information Sl
control Transport Stream playback. Mdre to specifically, the AV stream for
a desired psteganarobijectastaditied ibformatioaSOBgSt M, End slrediB pjekieend ttineains
formng a desired programfromthe TS packets of the video and audio for
the nul ti pligférrtibar&OBORL TVned in the Transport Stream The nultiple TS
packet sequences forming tThe programare identified using the Packet ID PID
assigned to each packphe SR stedietinfolPaafihd) SOB_STE 86H dAcllides hisfolrhatitregr am
map table PMI in the Program Specific Information PSI for the program

Di gi tal satROWBER MHdasst9rifgRidditiondRinforiaRivprdisSteiborl &91d strebat acti ve
data enabling services that are not possible with conventional anal og

broadcagts. One such Fg Hineemap@dcahtiades tihe fidistrebnPssjagceoBsaddreedlih ed 20
"mul tiview," enabling multiple, tenporally parallel (i.e., coincident)

video streame AY AR, 4Kd dcR fms! inGdrehafoP9 STUBU THBSTRL KA Bhen! straiyire 1S
described in detail in ARIB TR-B15 (Operational GiideTines For Digital

Satel |t e Bygarcani SUBUCTHE S bréat BreacotibniPOBY id o sabel sbni cal

report issue the Association of Radio 25 I'ndustries and Businesses. The

data Structag gd PCE U LAA i Thx@dhb! dtredh obdet! G grcﬁalhﬁstthéfs‘?ﬁﬂré%ton' y

briefly described bel ow wt erence to Fig. 13. Fi 13 shows the data

structure Ohodeds JAitdfia éet't%aiﬁ ')ESBLAC? SOBRRY i6debbibleg th APEr aBtaiLIoN! o

mul tiview feature. onponent _group 1d = "Is referenced to

I t 5 nai i ew.p| tini %ﬂ% H}% ggg&q irfamat 0" 4 t abl
Itohg%/ tﬂ@ co?rgloge\r/llt e\tNa%J( C}Ph§h c‘éﬂréra]:algg%grfdl' q@l eo %F%%%J’%@afﬁ?’t%b?e ©
f defi ' ' , ,

of userde 'S&Pg%&pgﬁw&%fﬁ?ﬁfﬁﬁﬁgfg%ﬁgbﬂe .@a&*&ﬁﬁvﬁscﬁw;@rm% h&in

conmponent tag he “vi eam 0 e maln view s known to be
the TS paCkiﬁtFi egluence with a Packet ID PID of 0x01. Likew se, the audio
stream of the fain 10 view is knowmn to be the TS packet streamwth a PID =

anszgv o a _nLF:t ?Xﬂ*épev?@?%@?é%} e_Ei%‘-’%:é‘?ﬁ%g%?%ﬁigﬁkﬁﬁ@géﬁeﬁéi&?%%;O
and vi deo 2%‘%?8%?& &h(ﬂ‘lgcg "iq?rt#@?ﬁg'gi qnl\Rg%II ?éngfwﬁgggﬁﬁf?ﬂp&ié}gﬁgﬁgagﬁrﬁerﬁéfI on
é I"kmr“gt tﬁa l%g%ﬁf*)%?i?ﬁfenéfs?ggﬁ%ftﬂ@%i Qbﬁ%#f‘-ﬁinfﬁ‘ﬂi ot or aﬁQt ffm_ 1 e
:)Lce)agl;ﬁ;t zoi s tr ans(r:n' t?)gjge ﬁnﬁ rgﬁggpo?% fgéﬁfp;-m:'ﬁ%?ﬂg W@htogegr
20t ranar (HERT 44 16 L B8y oy BF S pREor Bl datpoefbothd R ¥R Y
te\r,gﬂsvru ff]' ﬁf@gﬁ-\%ggﬁ Type VA0H r0_VBECHERhS Waf # BSI B6MHELEGHESE igssied

object, and a value of SOB means the cell corresponds to a stream object.

20 If the type information Type specified in the cell information 60 is
D_VOB, then the view type parameter View_Type is also set in the cell
information. This View_Type parameter declares whether there are multiple

views (further described below) in the cell, and if there are how many views are

present. This View_Type parameter is set to the maximum number of views



media, i.e., one-way comuni cations) because the sane data is transmtted
repéatedly. If a data broadcast is viewed fromthe begi nning of the
carousel, 25 the needed data can be efficiently acquired in a short tine.
JEfficient tinme-shift 32 viewing is also possible if blocked content (such
as content blocked to children by the parental control feature) can be

ski pped during playback. The user oftenjgccesses program content at these
transition points. Therefore, by setting these transition points as entry
points, the user can 5 efficiently access prograns recorded to the opti cal
di sc. These entry points can be detected automatically and can be set

aut onat i cal whethéree aree equitisle. viéws, apdriscset @ Gowheéh rHakipted ofewse dreemiot y
points at favorite scenes, for exanple. Entry points set desirably by the
user are dipreeggnt fromentry points set automatically by the recorder

Di splaying these different entry points 10 sinultaneously for selection by
the user can thereforgd epjéct ID fOBjedsiPoarehél udeddd dedichUel B6@e§EEHYINGY
user-defined entry points to be distinguished fromautomatically set entry
poi nts i s negeadnfolatioR TVOHITMHis Rf pddablé BRI theN : fliceirellishLedween the
automatically set entry points and user-defined entry points by setting a
speci fi G atOpjebtlip sPedffily 1Re Ciital BRIaRkastbBject 4afOMe aigitaN bryadkaisht

table enabling this attribute to be set for each entry point. The entry

poi nt t abl eoagggtli{:@ﬁuf&%ﬁan%m?mm\myﬁﬁf’c&fﬁaf aqnitg&'i[geégrap%fmﬁé@&ﬁ the

user intenti y set a specitic eftry point. This USE lag 1s set to

1, for exanglgogf @ Sb%eéthfi\t%fé;iigﬁgl b6 YroMdHst ob@%@ irjlférrﬁét’ior?@ry\/%@ éﬁgt

original entty points (t entry polnts set autonatica

recorder). iggﬁgf, ?%QF,@F@ thEFQHCﬁYt‘F]% &ﬁ@ctt ih?&rﬁ'f\ﬁﬁbﬂ fof e %Bﬁffnfoﬂbétiéﬁ 29 wpoi nt

determ ne an ri'y display for the user ether a particular entr

1o 2% o o Yl el P dAg QR hen 1 Lhe enty bolnt
PSI Sl @enoting a  The start address information Start in the cell information 60
corresponds to the start presentation time D_VOB_V_S_PTM. If the value of
the Start parameter is the same (time), the cell indicates playback from the
beginning of the digital broadcast object. If the value of the start address Start is
greater than the start presentation tme D_VOB_V_S_PTM, the cell is
15 reproduced from some point between the beginning and end of the digital
broadcast object. In this case cell playback starts delayed from the beginning of
the digital broadcast object by an amount equal to the difference between the
value of start presentation time D_VOB_V_S_PTM and the start address Start.
The same relationship exists between the end-of-cell address information End
20 and the end presentation time D_VOB_V_E_PTM of the digital broadcast object.
The playback start and playback end positions of the cell can thus
be derived as relative times in a video object based on the start address

information Start and end address information End in the cell information 60,

and the start presentation time D_VOB_V_S_PTM and end presentation time



33 change in the PSIISI information in the Transport Stream SQH _Change
dendting a change in an attribute of the MPEG streamin the Transport
Stream Data Top denoting the starting point of a data carousel, Data
“Change denoting a point where the content changes in the data carousel, PMI
Change denoting 5 a change in the program map table PMI, DE _Change denoti ng
a point where the data event is updatedpoMdul e_Change denoting a point
where the nodul e was updat ed, Aud_Change denoting a change in an audio
attribute, a Multi View field declaring the nunber of programviews in a
mul tivi ewenabl ed program and a parental control field for blocking access

to certain gogoeny gy ATM miﬁloru?e dejitaf X BraddRast hebRiet I YeRerdMt infabmhatiéh so

contains for—each enfry point link 1nformation containing links to files

other than AP\l Qﬁ%a?dﬂ‘%éW@tdﬁi&%ﬁ%ﬂ&céﬂ%}é‘&‘iﬂf@ﬁn@ﬁbﬁ bevelligel disc.
This link inTormation is the ATS for stream objects. For digital broadcast

obj ects D VOB and vi dﬁ%ﬁme%%\ﬁ gic e it Yieleb! BHbataTdbdt fiforRatitle PTS

for individual entry polnts. en the user sets an entry point, the

recorder c¢ DR lsay; i el b At G@zeh

pe Sl P OBNERYisd lafScal ot e A8t S phdiaidu e drledniede
Change, [Au tyi f | 4 t v i in
o oo endelipa it VIBBY, T pISybaciSarband and LRBR rbive b AhERIAEs)

The user 't od égfﬁé Bgnféﬂe{d’topéﬁaﬂgﬁ g?%g@ggéffé’r{epﬁgﬁ thitirhk gﬁaﬁ geg) the list

of all disp ry polnts an entry point marked by

the user is an origi nalsplkf Ko kol 1FEL JVLODLERUAEYOHISS [£GRAGEor SEt ©

the USER EP flag for The narke ry poin e~us mar ks
Flag T e, ri0tel pofls 1% RHES Tk X OB rebfosbling, oAy Ifie 22 i3Rbied U7 M0 ro
20,1 naoineR h FRY 0L ALY URE GRS X 305 RIS S el g 6250
the ot aetorfditdoRe @ idrelidiS' Sl ormt i cal 1y set to 1 \hen edi ting 4
orogr am chain, PCC. { N SRR aBLA 3048k LA AR B8 SR 88 o,
conf used bydePedsakkBah PG s RIS PR RIS 1085, “ler e 1o aut omat i cal Ty
oi nttabl e 800 of -t HeGoRPRCENYNY ot idebibrersiast jotiert O-VEH FeprsRenind { e
o7 SR s SBl T6 e HORE B, iy S B IR TR B 0
Wi 1t entSor TP B Rievers Wae For sassrviaed shIsAln R BOSFid, 1o safts ) *°
o e 35hes e % Tl Todod AL g Yob BN '
pack sequence for a part of a digital broadcast object D_VOB enlarged. Fig.
10E shows the video stream and Fig. 10F shows the audio stream.
A digital broadcast object D_VOB is an MPEG Transport Stream.
20 An MPEG Transport Stream is a sequence of packs containing muitiple PES
packets obtained by sequentially packetizing the video stream and audio stream
into PES packets.
A transport packet (TS packet) has a fixed size of 188 bytes.

Because one sector of a DVD-RAM disc holds 2048 bytes, multiple transport



shown in Fig. 15. Fig. 15 shows a table of automatically set entry points
and-a table of user-defined entry points. Because entry points are set
automatically 20 only during recording by the recorder, the table of
‘automatically set entry points is only witten to the original PCC
information. The entry point attributes described above are recorded in
this table. The user-defined entry pointpjtable, however, is witten to the
cell information of the user-defined PGC information 70 (see Fig. 7). It
shoul d be noted that the table of automatically set entry points 35 could
be witten to the original PGC information 50 (Fig. 7) instead of to the

obj ect i nf opaeket® 12048 eytds/8B blited. = W0 TS packsts) arefécordeditbtonerigbetogoul d
al so be provided for each viewin a nultiviewenabled program Fig. 16

shows ent r ytopattdr witthesderisforfagon.or 5 individual views. This nekes
managi ng entry points for each view easy. It will also be obvious that

fields for recording pmettdnispor!dtf a?h‘tigsal §FH|Q|§' steaf REwWHidY VRS backdisse

d
entry point tables for each view. A nodel player for reproducing the

optical di ' i S [P ' Fi g.
17 ae showrr| TS 8 PRRele AR O Sr Y TR RAC it BN pERIG S

1701 fors reﬁﬁgl%gst%ﬁagrsﬂﬁwhhﬁ Fcp%g, to Fljg_sqoﬂ.-po, an ECC processing unit
re

1702 for errof correcting the ata, "a track buffer 1703 for

temporarily storing tfigg deif Sﬁé%'?‘r Wicﬁ?éf@g%fd e Nm%ﬂgﬁg&gﬁ 1706

for reproducing Transport Strea i ncl udi hg video objects gital

vartoue. partecar e (g SR HARbIRR, has(a g uameL AT g Yiepl 10
| nterface 1ML QunotRlo b Ma ik Vr i FRIRAIS AT 8L Y lrbudO38ghs T °

makes it poss reans 10 'externa evi ces rough a

are int f?gLSZZ, P he afterets® Shepmate; Hafbs ' DL Egh%ﬂf%aﬁﬁﬁﬁg@*\z{xif@ﬁ%?f CAv
ot er nal® qeiith (s iiddting Rethia@deictile e ey T Re Hal rAsatsf

1709 conpac THEPwY PREVESTRIN 200 e e Rebliaf B V0B Uk BTV BE Lt 1 o1
1703 in thedigg%égga?%zggkgi%gg&ﬁperdsrefgr%nwgté)hﬁg{% operation of the

pl ayer 1700 36

__ The player 1700 usgs.the optical \pi 701.t0 read data recorded.to an
optical disc 100. Thrﬁé’ %P@@&téﬁ“ﬁg%ﬁﬂj%ﬁ%%fﬁ’&&ﬂ '@H"&%Oc PN t o
the read dat .get the, Transport ream IS, ,The error-correc Transport
Siream s (OB STRIERE IR0, ubh iR et didfes Bioadtds s ok DY, B chmn
TS can he d,, the control unit 171 rives the selection unit 1710 to
Connoct! 3 hPERE Kidshrairsam e exhh Hesmaat aficient FoadS sRErres gt BHAPPLHES
separ at es 32(@ Tr ansdgort Stream TS iq%ooé;ag F%coded vi deo at.at. and .gudi o]
data, and Boigage, SompPaessIan ¢singyite @l THRAUEBEY LR IFEE S AUCG
audi o data i.a then output. If the control. unjt 1711 dé;_%?gr&i nes hft t he
Transport SMid8AaRe 2Haciiaas: CROPERRSHILHSING thecBIREPN 1hR5aCISHRIE PEIWESH « h
t he new AV f.gr t can . be Er?vi ed for dﬁ odi ng. Tne configurati %1 and
oper ati on ofidep 8% d & ger lp% IMe baR& 6|s means that informdtion on the time

base, specifically information about video frames chronologically before or after

20 the current video frame on the time base, is needed in order to decompress
some video frames, and some video frames cannot be decompressed without
referencing these temporally preceding and following frames. To solve this

problem a common MPEG video stream inserts a video frame that is encoded

without reference to a motion characteristic on the time base (these are known



data to the above optical disc is described next belowwith reference to
Figs 18. It should be noted that this DVD recorder can al so play back the
data recorded 15 to the optical disc. The playback operation is al so
‘descri bed below. As shown in the figure this DVD recorder 1900 has a user
interface unit 1901 as an i nput/output device for displaying information
for the user and receiving user input; gpsystemcontroller 1902 providing
overall managenent and control of the DVD recorder 1900; an anal og tuner
1903 for 20 receiving VHF and UHF broadcasts; an encoder 1904 for
converting analog signals to digital signals and then encoding the digital
signal s to &n|-Mdairedy 23RO ThteSof oMd pér 0iPsbednd iNVrdePRP ihproveersidonmg t he
data streamfromdigital satellite broadcasts; an analyzing unit 1906 for
anal yzi ng agdeleksipiing MPEG Transport Stream) includi ng encoded digital data,;
a display unit 1907 such as a 25 tel evision and speakers; and a decoder
1908 for decodi ng AV 0 1820% icd |

decoder 1709 as well @gfo?%e% +%Ct3ggto\g2?q§g%g@%gm Iﬁ@?gﬁ%{?@@%g%

recor dor 19 aha e eaalhgl b irdl 85AA % Nblcid8%ha RARL yai UL pddlo for

tenporarily stori ata t e witten to and a

data Lo tna By B HPRAS T PRk ot i‘@%ﬁ*%f‘éﬁ%pi'.”a@%é” inicfe. s  nee
ta toth ) pei cal " The er
orot ocol sl Siod Epeis 8 42 81 LR iRt GRS uiF VORI, g RORRRESF '

mit 1001t 1eRepRE) SNEAS PickRRck YHE AImESOR sl BF e UBEq Rshe I, *°°

interprets fk rnJoBIYESt and sends processing requests to other nodul es.
Oper ati on Véﬁiﬁdt e (t\f;er jr?equest is to record a digital broadcast is
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containing the first data in the next video object unit VOBU. The size of a video

object unit VOBU is therefore the number of TS packets to immediately before
the next video object unit VOBU, i.e., the TS packet containing the first data in
15 the next I-picture.

Assume, for example, that the difference between the value
indicated by the cell Start parameter and the value indicated by the digital
broadcast object start presentation time D_VOB_V_S _PTM is 1 second (60
fields). This enables the playback start time of each object unit from the

20 beginning of the digital broadcast object D_VOB to be calculated by simply
accumulating the playback time of each video object unit VOBU in the time map
86c from the beginning of the playback sequence. It is likewise possible by
accumulating the data size (number of TS packets) in each object unit to obtain
the address of each object unit from the beginning of the digital broadcast

25 object D_VOB.



20 broadcast, and instructs the analyzing unit 1906 to anal yze the received
MPEG Transport Stream The analyzing unit 1906 extracts and sends the start
presentation time D VOB V S PTMto the systemcontroller 1902 as the
‘information required to reproduce the digital broadcast object infornation
D vOBlI fromthe MPEG Transport Stream (step S191 ). 38 the analyzing unit
1906 further determ nes and separates the video object units VOBU in the
MPEG Transport Stream and sends the tinme |length and size of the object
units required for tinme map generation to the systemcontroller 1902 (step
S192). The video object units VOBU are 5 determ ned by detecting |-pictures
in the Transport StreBecalfSe Zhe DPEGATR4n(gldr vid&d ralsjects anits AVOBUL Bre din gi t al
tuner 1905 is transferred through the analyzing unit 1906 to the track

buf f er 1910seqUencsyfsdrmheobeginnirgy ol 30 digitalsbadeast dbjeetiEOBoint tésdri ve
1911, and the drive 1911 reads and records data fromthe track buffer 1910

to the DVD- é&Abb@inteht Qhd Onisrition, thel Yideo ffamesorsd escond (80 ffields) fldwdZhal so
tells the drive 1911 where to record the data on the disc based on file

system al | osadihsing Gttiae didital Breddezisnebjet VOB mtstideotenthimed\R e Thipgs por t
Stream being recerved while detecting object unit tinme information to

detect any gHjbéti dit gl@B@J#_B??dﬁt@b@%i%ihg. An BRdRioh! BeBBlsWthd Siked@feléi Ng
attribute changes 15 in digital satellite broadcasts is described below To

do this theyides Ot WiiseVDBLS 2pe R gpRctiVisly P2 SOESES SahdbelsoeTS( packeds (k)
bel ow, and therefore has nenory sufficient’to store a specific anmunt of

previously fafahyasediffif dfttehayhal Hieageaadossat thélstadibeasidress Bpihed | o

jé
j ust one exanpl e an e there are cases |njvvh| ch the data structure does

not conf or ninird difec rﬁ% (VOB s RLE: & RKI21 SaeT S phkeCh b Ao BRI Br USi O

a data structure’co llant with t ARI B standard is also possible.”(a) PG

Crange; A e €480k SRR i 245 e 4 ol 0 gl
20) . 1®°  of the data where playback is to begin can be obtained by adding sector 5010,
which is the start address (ADR_OFF) of the digital broadcast object D_VOB in
the AV file.
The preceding description assumed that playback starts at the
60th video frame from the beginning. As described above, decoding and
15 playback from any desired video frame is not possible due to the encoding
characteristics of MPEG video, and playback therefore starts from the beginning
of a neighboring video object unit VOBU offset six fields so that playback starts
from the beginning of an I-picture. By driving the decoder so that it decodes only
these six fields and does not present them, however, it is possible to start
20 playback from the video field specified by the cell. The playback end time of the
digital broadcast object corresponding to the end position of the cell and the
address in the AV file can be acquired as described above.
An ID identifying the broadcasting company and information

specific to each broadcaster is contained in the PROVIDER_INF field of the

25 digital broadcast object stream information D_VOB_STI.



(b) PSIISI: Added when change is detected in the version nunber paraneter
in the PAT (Program Associ ation Table), CAT (Conditional Access Table), N T
(Network Information Table), BIT (Broadcaster Information Table), SDT
‘(Service_Description_Table), or EIT 5 (Event _Information_Table) (see Fig.
21 ). (c) SQH Change: Added when change is detected in the sequence header
in an MPEG 2 streamof a digital broadcagt stream (see Fig. 22). (d) Data
Top: Added when change is detected in the dsnccMessageHeader () paraneter of
the DI (Downl oadl nfol ndication) in the 10 digital broadcast stream (see
Fig. 23). (e) Data Change: Added when change is detected in the transaction
idin the dsnccMessadkideqided(objextinforhatiororM_\VEBDOsIddseribéé neékyiThal video
broadcast stream (see Fig. 24). (f) PMI Change: Added when change is

det ect ed. i nolijb&t Wsforato®NMIMOBY iPaskRbeersubeldse deied PfroaT afeMapjebibl €)
in the digital broadcast stream (see Fig. 25), (g) DE Change: Added when

change is dai®fia@igni anah@tﬁabmre\wércaiug tREIsafR! 8§ the di %%ﬁﬂ@%ﬂb@'é& the

DIl nmessage in the digital broadcast stream (see Fig. . 20 (h) dul e

Change: Addafbrifa@Bn CITRE Mg idietehes that ' {idBo Bkt avVeos %gré)ﬁ?éc?fr%ﬁoeby of

the DIl nessage in the digital broadcast stream (see”Fig. 27

Aud_Change: refdfifity %ﬂe@ﬂ%ﬂ‘ﬁﬁoé&a@?&i@ﬁ“aﬁ@rﬁ@ id, AgnifPARAGEN ordddR@sP bbjdie

sanpling rate paraneter 1 n the audi o conponent 25 desctiptor of the EIT in

the digi talpbyogdiatiiresily GaBbIdRRE aht repfSuced H8ing Ba&ﬂé'trténsmn?éﬁﬂ fReFesl when

change is deTected in the numof group paraneter int conponent group
descri pt or &Ritdih f wdi gi tAalkab, tie € | k)
p dlglrt%ll Sro%\gigggt Béfgﬁlt I gl bideo BﬂﬁgP%ﬁFeé ih g[agtt a@gﬁtée:d ng 2teant

Parental con referencing t private paranmeter in

the restri il e R dritbBingthe dbmtdM{T AbBrddiccdhivaldiah rirePailisAs!
nt afbl%rﬁg mP OP%H £ g ¥ the

stream or t par al r tion o e ratin reldin

par ent al rﬁhéﬁ%@ﬁ%ﬁ)&%%é’%aﬂ% é{‘f"oiggcggl eﬁg?@&astgﬁiiect Bew%ipng again to

Fig. 19, when the a yZi ng uni nge-in EG Transport

Streamggontent it sends jhedeteehed dnbar il QB8 Jodd@ i L BODLRAR Yfag]s t he
a o] roller 2 (step

change was detected as entry poi'n € systemcon

S195) . The 348 BRGLUN Bh!\ided 3Bce MANGBTpAKeE ™ W/l Blre' G368 BlsRS! 1 "9
This means that with a video object M_VOB 1 pack = 1 sector. Because the
data read/write unit of a DVD-RAM disc is the sector, the video object units can
be defined from sector to sector. Address conversion referencing the T map is

15 Dbasically the same as with a digital broadcast object D_VOB. The time map
used for video object M_VOB address conversion can be defined using a pack
count instead of the packet count used in a digital broadcast object D_VOB for
the VOBU size.

The stream object information SOBI is described next. Because

20 the stream object information SOBI is also a subclass derived from the object
information, it is also basically the same as the digital broadcast object
information. The big difference is that while the stream content of a digital
broadcast object D_VOB can be analyzed by the recorder, stream object SOB

content cannot be analyzed by the recorder. Digital broadcast objects D_VOB

25 are encoded by the recorder as are video objects M_VOB. The stream data



Whet her recording is to end or not is controlled according to a
stop-recordi ng request fromthe user (step S196). Stop-recordi ng requests
from 15 the user are passed through the user interface unit 1901 to the
.system control l er 1902, and the systemcontroller 1902 then sends a
stop-recording instruction to the digital tuner 1905 and anal yzi ng unit
1906. Processing repeats and recording @gntinues fromstep S192 if there is
no stop-recording request fromthe user. 20 Wen the analyzing unit 1906
receives a stop analyzing request fromthe systemcontroller 1902, it stops
the data anal ysis process and sends the |last end presentation tinme D VOB
V_E_PTM i n sthetlirasis- thesefpre dknowdeand lepacte anatyze@Bhy tie récorti®-GHdweverpor t
Streamto the systemcontroller 1902. After ending the digital broadcast
recepti on prerzrss, stidamn VfdatsnSOB erotrecdided WARGUtpthedwecesddrenalyzing ahe
broadcast object information D VOBl based 41 on information received from
the anal yzidgtaunhé rE@0fderaddes et Keser takeintelldl strdami nEthuciireC WHess pfopdi ng
to this digital broadcast object information D VOBI. The type information
Type of thesgghple! tHeCdaatis @nchyptsce fortcdpyRgMOBrotédtiohhbrsthbir8BordEh@los¥ Hogm
control ler 1902 al so generates an entry point table fromthe entry 5 point

data recei iesd 4 aBLodEr condpatile Witk hewF@Bviest ep S197). The system
controller 1902 al so sets the view type paranmeter View type of the recorded

cel I based on the entTye RBb-rBfdtinte Rl theréfofe SURREITDE YtnePate8M whAEY2
instructs the drive 1911 to finish recording the data accumul ated in the

track buffefoddHe withnstrddin rathéedtd $OB. TPepiBid ahidERMIERIENtOS B present

information and cell information. The drive 1911 then records the remaining

data in th t '-'abﬂqu; i i r shwon D
VOBI, and ? Rgé@g;lﬁl BP&\%‘?}%% grr?et E.% hléglls Eth%AJI?‘A di s?ﬁFf()eg@tﬁ%I ('endgg ’ mbﬁ)

recording RAGHASS tHehtRaimBlor oHBR THRTERAN &W?r&r&&?@ﬁ% jd when the

user request Is to 15 record an anal og broadca eratron di rs in that

the vidgo object unitggVaRi %Q@bﬂﬁf‘efﬁé &holly rtﬁéi?g@%@%ﬁ#ﬁr béﬁf%ﬁsihé s

Transport Stream TS i s~ encod y "t he 'encode e sanme basi Cc process

s al SO peripEphyoddie HESARAUGS L | Sid ShEBATBGRC MdhAR rRARALI on

differs, hdwever, in ME i ntornatl on I's set base e ATS

because thg {%trﬁ]‘ég% | G& oneshingthe Mo gﬂg%g?«&%&@hk@%@&% Befika

described above based on StartrPecor din n op-recordrng requestsn%rom

the user. I4,sHAhE. RenIUiRDA Y de Mdritbn and TS packets are placed in one

sector because the header information is 4 bytes and each TS packet is 188
15  bytes in this embodiment of the invention. The time in the stream object SOB is
identified using the ATS.

Objects in the time map 89c¢ (Fig. 8) of the stream object SOB are
defined using a group of stream objects called a stream object unit SOBU.
Because the content of a stream object SOB cannot be analyzed, the size of a

20 stream object unit SOBU is fixed. The size of one SOBU is therefore defined as
the size of one ECC block in the present embodiment. Because the size of one
stream object unit SOBU is thus fixed, it is not necessary to specify the SOBU
size in the stream object SOB time map 89c. The time map is therefore a table
of arrival time information (ATS) for the first TS packet in each stream object

25 unit SOBU. In the case of a stream object SOB, the object presentation start



recorder 1900 can also be used for time-shift or programed recording
simlarly to tinmer recording prograns executed by conventional VCR decks.
In this case 25 the operation of the DVD recorder 1900 differs fromthat
descri bed above only 42 in that the start and stop recording requests are
asserted automatically by the systemcontroller 1902 i nstead of by the
user. Qperation of the DVD recorder 190@ewhen the user request is to play
data recorded to this DVD-RAM di sc 100 is described next with reference 5
to Fig. 31. Fig. 31 is a flow chart of the playback process executed by the
DVD recorder 1900 shown in Fig. 18. Playing an original programchain PGC
conposed of timeeSOBgM &_Panv aatchebjechjpeeseritatiton emidtimeeS O8_V_iEnfRorviedfi an

bl ock is described below. It should be noted that the DVD player 1700 shown

in Fig. 17 strehrmesjadt 80Bare\theeforeathe AreiyacTige Stemp AT of theofirst at ilast
descri bed 10 below. First, the user interface unit 1901 receives an

ori gi nal pr'pgrp@&kghaggpdmewl avimecdbjeéstquest from the user. The user
interface unit 1901 passes the user request to the systemcontroller 1902,

whi ch determ nes the Nggfeskcestfrdrsib Rfehchig thealmEPhap! iRy Basicaneangst
and sends correspondi ng 15 processing requests to the other nodul es. The

syst em opnt §4thé ess WA a28RitE BPoddtasPdbjéct DY VBIB. op e &hte ffdd UsBHOfORRL i ON
60 (Fig. 7) to identify the object to be reproduced (step S311 ). More

speci fi cal Isireérh%bféam%&é@ Eérivek98A, ﬁb\ﬁ/ét/er' Wﬁ@%ﬁe%f%édﬂﬁvﬁ&@%bjecﬁ

|nformat|on Type o he cell information in t GC i nformati on

Type is " D_\BVOHG i€ fxEd Sa& WithOA ng?ﬂa'l %Foé&%%t 6 D ROB\Vaid "éa?d'@réfbr@e

reproduced 1s an AV stream recorded as an MPEG Transport Stream Next, the

syst em cont fell ds@redstiilas 8 HaeReScIUNe di gital broadcast file management "tabl e
D AVFIT 94 to rﬂrl eve tﬁ? correspondi ng digital broadcast object

| nf ormat  on D VOB! ba afio bBhtEh e Fetca b ARG Py ik 8B 12)-

Then, based on the start presentation tine

presentgfi ORTS! e Bmhap %Flﬁﬂvb%g%éiﬁﬁ g@grjrﬁngrq bﬂh%CPrc?d;fEFN E‘P&dl@?efﬁrgﬂc he

tinme map, the System controller the Tocation ect

on the .DVDIE?EQGFH fie Jr%o Lekap q?%@lglg%e rénf%drf’%"’bté ggfﬁ?{a%’ ks

i dentified, system ont rol ts e st ar resses on
the Reference PCR indicates the input time of each TS packet to the decoder. In

this case a Program Clock Reference PCR is not written to all transport packets,
and some values must therefore be interpolated by the recorder.

15 As in a digital broadcast object, an ID identifying the broadcaster
and information specific to the broadcaster are also inserted to the
PROVIDER_INF field of the stream object stream information S_VOB_ST].

Fig. 12 shows the configuration of management information in an
optical disc according to this embodiment of the invention. The data structure

20 described above is shown in Fig. 12, and the management information is
described below. An optical disc according to this embodiment of the invention
contains, in addition to the PGC information 50, 70, Video Manager General
Information VMGI 90, and various file information tables 92, 94, 96 used for file

management.



5 DVD-RAM di sc 100 of the AV data to be reproduced based on the tinme map
and-the start and end address information in the cell information (step
S314). Wen the address to be accessed is acquired the systemcontroller
1902 sends a request to read fromthe DVD-RAM di sc 100 together with the
read address to the drive 1911. The drive 1911 then reads the AV data |0
fromthe address specified by the systempycontroller 1902, and stores the
read data to the track buffer 1910 (step S315). The systemcontroller 1902
then sends a decode request to the decoder 1908. The decoder 1908 thus
reads and decodes the AV data stored in the track buffer 1910. The decoded
AV data is then out puThé MidswManaged Geperal IAformatibn VMG 66tie mapdementhe
drive 1911 then determ nes whether reading all data specified by the system
control | er jpffthatidnf temtedad thetsmir&dhidd antfintludes, fivtexdmislePbl§REs PEDeat s
fromstep S315 and reading the AV data continues. If it has finished, the

drive 1911 jhedrivatioRessyeéeradtipelr PGCeinféPRatidr b, BRAGHE Btadingoaddrese®ef and
20 the systemcontroller 1902 then sends a pl ayback conpletion request to

the decoderthb9fR. mEHageRTStabicd082Cc @t | gBiese Pl sBiRRE KintHitatioh N He” PBC
buffer 1910 i s enpty. en the track buffer 1910 is enpty and decodi ng and
pl aybacks of; : } : 9 I £b
control IkSer l?%@#@??%?%?g@@iﬁﬁpgbgﬁﬁgrgﬁej% gré;dgtghge’pilo;%gc p’f%ces%

ends. 44 Eéc@égéﬂ‘b %fff’?naﬁ?%ig oirSCrfsRaped of one digital broadcast
ong cell 1'nfor

object D VOB an tiron block 1s described above. It will be

obvi ous, howvever, thafhé‘rﬁlé‘\fn?ﬁégéﬁéﬁ@?atﬂgls?%gﬁ, B8CEH AN Hﬁr?@f MANGré he

sane process when the original programc cont ai ns one Vi deo obj ect

5 M VOB, wWhgddribeBHxel Itiple video objects M VOB, when it contains
mul tiple digi tdart'F)eEr oadgggﬂbj ects, or when it contains a conbination of

vi deo obj ects and di g-i-ﬁg!ﬁ@{:r%grgggrﬁ%ﬁ]p?%glg%%émgé\érgtds%%rqolcl%gn?ﬁ&ggs

reproduced when the origina f tontainsa plura _

C = o0 SR BB B AL e SR Ry P T O AR B s,
?op'F?é.ba‘iE,5#%"%>h@e%a&€%ed2fp' s &%8& 31368 vt e BRI Eﬂ?’??fg?@:' !
reproducin EG Tran . r s

o o ChPBeoeha b Tt el 6251 A e AL 2
108, anhstt?@l%lé%%t @fﬁ@iﬁ%@@fSr#{agﬁé%fifaécléﬁ%*g%éﬁét 3ofe! _ﬁ%ﬁbﬁ%@ér&%?% "t he
o e e TR s e P Bl o Bt
ext or naby Bead B gk R pHiidate i bl ng a pl ayback request to the
decoder 1908. The

As described above, object information is defined based on object

IDs in the cell information in the PGC information, but in this case the address

of the object information is determined through the file management tables 92,

94, 96. The file management tables 92, 94, 96 therefore record the number of

20 managed objects (object information entries), object ID, and the size of each
object information entry.

If the object ID denotes the sequence number of the object

information in the file management table, for example, it is possible to know the

number of the object information entry in the file management table based on

25 the object ID specified by the cell information, i.e., whether the object



digital interface unit 1909 thus transmts the AV data stored in the track
buf fer 1910 according to the conmunication protocol of the connected
digital interface. Except for these steps, the playback process is the sane
-as the playback process used for digital broadcast objects D VOB. 45

Whet her the decoder 1908 is conpatible with the AV stream sel ected for

pl ayback can be determ ned by the systemgcontroller 1902, or by the system
controller 1902 querying the decoder 1908. The decoder 1908 in this case
checks the Program Specific Information PSI or Service Information SI 5 in
the MPEG Transport Streamto determine if it is conpatible with the stream

It is inporihfornationnietthet fiat or lthe en-tr @ntrymThewaddreish eofstheespecified @bject annot
be interpreted for a stream object SOB, and pl ayback capabilities are

t her ef ore piafdrinatiby darmtierd be Sscquirededly sarkulatingobaydffsek fiopd dise Secease sl ow
pl ayback, for exanple, require repeated transm ssion of stream 10 data that

cannot be reymbeiuofthe rukfgg nidfurirayiont &ed the filevsizeo véferetfceidertc the @ta?ﬁﬁ?edi ng
and follow ng picture data, and such playback nodes are therefore difficult

to achi eve yddrBs& ofthecfl8nodn SritBable. t he stream data content cannot be
anal yzed. To resolve this problem the DVD recorder 1900 according to this

15 embodi ment of the A§¥ABWNOR Figf QQeﬂh%eéigEtélebrToﬁ_@aétnﬁlérlﬁﬁhégém-erﬁpétﬂ’é the
cell when a special playback node request is received fromthe user, for

exanpl e, angy ifhada diig?ta‘lieﬁréﬁél@éktsﬁ@éisreb@rdirgg dI§itdl brijeREhSCBbjgtd HROL a

message reporting that The selected speci al ayback node cannot be used.

Fur t her nor egigRAICBHRICESY ﬁ@magiemeﬁ%eieaga t5iR8 &gnbﬂ BtdR’Eadl oBfect

descri bed abgve, it 1s also pos e to prohibit mxifig stream objectts SOB

and ot her ohidfiafionTHANOR? 9%979%6‘,! art] 88965 LarRPipid %dﬂa\é%é‘ﬁqlnf&i'rﬁ%on

obj ects M VOB, in one program chain PGC when creating a program chain PGC
defining thg RURYAAGAN SREARRE 1 8l b Wil £&MhbjEBE iMoRRSHS .

execut ed when tﬁere is a request to set a user %%gg ngg entry pornt in an
opticalydi 5§ ORe &HtRgs Watddet by S HBi0esh 2! digitalBroadcast object size
information. Digital broadcast information is recorded continuously to the disc
for the digital broadcast object information count recorded in the table
management information D_AVFITI 94h.
As described above, the digital broadcast object information 94a,
15 94b includes general information D_VOB_GI, digital broadcast object stream
information D_VOB_STI, a time map, and entry point table. The time map
includes the presentation time and size (VOBU_ENT) of each digital broadcast
object unit. It should be noted that the video file management table 92
(M_AVFIT) recording video objects, and the stream file management table 96
20 (S_AVFIT) recording stream objects, have the same data structure as the digital
broadcast file management table 94 (D_AVFIT).
Cell information is recorded in the playback order to the original
PGC information 50. The cell information includes information defining the

correlation to the object information (Type and Object ID), and the playback

25 period within the object (the Start and End points). The playback period



Fig. 32 is a flow chart of a process for setting user-defined entry points.
If & request to set a user-defined entry point is received through the user
interface unit 1901 (Fig. 18) (step S321 ), the systemcontroller 1902 5
(Fig. 18) reads the entry point table fromdisc and presents all entry
points in the entry point table for the cell and the defined entry point
attributes on the user interface unit 199 (step S322). The entry point
tables referred to here are the automatically set entry point table and the
user-defined entry point table shown in Fig. 15. Mre specifically, these
entry point tables are the entry point table 72 10 of cell information 71
for the usenfaimitioncditdnediiothacelhcarilbd Eogverfod taad ddiaalestjest gadresst abl e
80d of the object information Objectl 80 (Fig. 7). It is also possible to
reference aming theeacsss-mgh imthd ejectinfopimationable. It is also possible to
not present the attribute information if it is not particularly needed.
This attribute infornginsted ngbo\desothe frinl aMetiger ladgentrpdpbinel @bld ns 15

t he present enbodi nent: PG Change denoting a program change, PSI _SI

denoting a jpbiadee ormot,thefiBta Slruttife bie Wseridefined PGEnaipatiSH 7ea8théeCH
Change denoting a change in an attribute of the MPEG streamin the

Transporst Sdre@Es thedatal sirustanost the drisins FGCiinrmaiioh 50f a data carousel,
Dat a Change denoting a point where the content changes in the data

carousel, 20 PMI' Charge trlayfaist aﬁsﬁaé’ci}@‘ﬂ\%nh9eﬁ1@ﬂt MfeghaBTR AaRtreaftdl. DE
Change denoting a point where the data event is updated, Mdul e Change

denoting a tagi gy’ Soritht} inBFHESoN G, UPETE fformitibritaindse ¢RAALY MathduEhange

in an audio attribute, a Multi View field declaring the nunber of program

views i n 2 dBidridficUbSAANLAHaRSPIp8ETIc 160 the AVRSBBAR foRREL Hd Asdtfbams 47

Based on al the displayed entry points and the attribute information,

the user ¢ | i articular point for starting
arPRiRrtyrd ba%a%%rgégqggﬁr@gﬁ

pl ayback, a desi scene | | ar program a desired digita

broadcagt program ora@ eﬁ?@b%@%n?ﬁ’?%iéﬁ t%@%@?%@?ﬁ%&%a@k'ﬂ/%ﬁa‘ﬂé‘éﬁ >

The user then instructs recorder mar ker denoting the

| d ent: X - h
BV 1 ecor aar TYBETa aRGEEo e Ry oM ot I AR ag e St b el )

int f th , t I ~dgf | j tab
(step 54) . 10 To s RABREIERAY oo Sl o oo R e Yot 800 o of
an. or i 91 naleHINoBA by o> SEnRE ShbhagerBf ATk B8iKa o

poi nt of the ream seg entr ol n e set. Based on

i et bl BRI nd AT AR cob bR SbER AOMAG KAy 8! ™
SLATT 18 PO o EESP SR Sl W bR g Re R,

user-d Iy porhn acqurred presentatron tine

di fferent entry.poi nt REBNES rRlFTaHs Sre bpigloSpdh geldiABR”, 00y &' PY Lsed o
ot n's, that is. an dut ysilied Q@% %ﬁgﬁ.@%ﬁ@ﬁ“ 15 et goets nlf Blbing
entry poi ntlohdpctas Bivbsek flofl ' sulad Soiffie BiSadtalt Bicerdh ectfe Bt
R ey
ST AR R WS My i
e el AR e L AP s R
lover |t bl dnormaRon 7EReE reasied bofiiceh inhEmalien & thei GerasfBed RS | ¢

a user-defined entry point table is present the.systemcontral)er 1902
reads and é'ﬂfGF'@@t'?'ﬂ&Ot é‘b‘l’r}'éa§5‘ m%%tggp%hﬁhﬁ, 92%%‘5 gﬁrﬁﬁ'qnhe{tabl e (step
S334). This enables the user to select the playback 10 starting point from
anong only the required user-defined entry points w thout being confused by
numer ous entry points of which the user is unaware al so being displayed. If
a user-defined entry point table is not on the disc, the systemcontroller
1902 reads and stores the automatically set entry point table to 15 displ ay
menory, and displays the automatically set entry points (step S334. If the
entry point table in Fig. 14 is used, the USER EP flag can be checked for
each entry point to deternmine if the flag is set and only the entry points
for which the USER EP flag is set are read. Wen the user then selects an
entry point, the systemcontroller 20 1902 receives information identifying

o - o o - gy e g Y " A NN A VT P P r—



49 MHz. It could also be the video frame count or a val ue obtai ned by
dropping the lowest few bits of a 90 KHz or 27 Mz bitrate. The system
controller 1902 then converts this time information to a disc sector
~address using the tine map of the object information for the object 5 (D
VOB) (step S337). The systemcontroller 1902 then starts playback of the
MPEG Transport Streamfromthis sector ggdress (step S338). Video and audio
can thus be played back froma particular scene, that is, entry point,
chosen by the user. The systemcontroller 1902 references the view type
paraneter View type of the cell information. If Viewtype is any 10 val ue

other than 0, that i d.ikéthe ol streandendlgdsitions, tHe eatny pbimts arespésified Vi ew
type of the cell information is reported to the user interface unit 1901.

Based on t hising/tte\PTBHA théeasd/bf diital Beyadtaslolsiests| O BheEndviaberobjdcty | ews
avai l abl e on the screen of the user interface unit 1901, such as in an

on-screen diisVORY ah@3Rling #e ATS ifttié ¥asebnsteanoiéasiSOmd by the processes
shown in Fig. 32 and Fig. 33 as descri bed above. wever, it is not

necessary to al ways dggtahgunadrtryefdintiskidisetibed hekt.exanple, only the entry
points for which a change in a specific attribute is detected could be

di spl ayed, or only ergifst, p@lg'lbﬁ fthéllﬂe' brdadessts | icmtdih TEmaeH | (didrianat be
di spl ayed. This selection can be made based on 20 the attributes contai ned

in the ent rledPﬁ’lbﬂbnto?ﬁéreﬁaﬂrAVrbtrte'é‘?nsenFHé/AﬂoétPéarh'fSPoﬁE EMfivard8ram is
Furt hernore, when the DVD recorder reproduces an AV stream not supported by

the decoder; deﬁt’i’fﬁaoﬁhﬁﬁ%‘&l's%télf?t@rb?@éleé‘&stﬁ o o at o ét%t)ed H@rsbéﬁﬂl gblé he

above enbodl ment s ver, even AV streans supported oder

coul d be pagsed dlfé@)lr Céﬁhsﬁe@lfl@'lﬁi%'rmgﬂbﬁr ) %bf%fﬁ Sﬁb@ﬂé%fnﬁﬁ@tl&?x or

ot her external e as 1 nstructed by ‘the user ernore, the present

I nvention fag Bpgn gel n?a?uoﬂ”s?p&cbrﬁ?t?é ?P&%Igoﬂp@tfé%h?%&é&?qmé , and
optical disc player, but the same effect can be achi eve nmeans of the

Transpart SPSTeBE hach SbaR g SEral O I SRR T $Rlabing M
' came. compdidi 35 R Ssamedolifg 2 pREYE ard pr‘?;r@ébé.ﬁ%béﬁ SEEY o
per sonal QR ShaAiia o IRIRUNIG FR4 A Bofairdh [Phe Y kB JeafU and

ot her conpone IS Case O ccor a I’eCOI’dI g program

executab e i AR oSS ol RSBl R DS ARG
ve 519 0 kP b Yo, TR SR IOHE o o) WY
other TSR Rl 0, 1! e SRR S, 115
cxarml e o0 Aok SUBBP 4 SR B A AR B e
data enabling services that are not possible with conventional analog
broadcasts.
One such service available with digital broadcasts is called
20  "multiview," enabling multiple, temporally parallel (i.e., coincident) video streams
to be included in a single program.
This multiview feature is described in detail in ARIB TR-B15
(Operational Guidelines For Digital Satellite Broadcasting Services Using
Broadcasting Satellites), a technical report issued by the Association of Radio

25 Industries and Businesses. The data structure for achieving this multiview



20 alternatively be used, however. Application in industry A transport
streamreceived via a digital broadcast can be recorded together with other
AV streans, and entry points defined by a user in 51 the recorded digital
-broadcast object can be discrimnated fromentry points set by the system
with a data recording nedium according to the present invention.
Furthernore, by defining in the entry pgint data witten to the entry point
table a flag denoting a program change, a flag denoting a change in the 5
PSI/SI information, a flag denoting a change in an attribute of the MPEG
stream a flag denoting the starting point of a data carousel, a flag
denoting a fzature isithereforeconipririefiy desaribed below Iwittpdferermectesiiy, 13. Figg
denoting a change in the content of the programmp table PMI, a flag
denoting a p®igHowséiie dataostrlictureasf updaEesht Ifdinfdtiote Tabie'\gEM)Pased toher e
the data event changed, a flag |0 denoting a change in an audio attribute,
a field decegdribe thizemOMiviesy feziturer ogram views in a nul tivi ew enabl ed
program and a parental control field, this information can be displ ayed
for the user to nmake Thbleadi &onptnenfieyraap! idt © "Dkodisardierdnced tocsiag-thef a
cell contains multiple views, this and the nunber of views can al so be

di spl ayeyl f@airt BieviiSRis KriowN Friadt G [dapnpBrReR NgroLBYRNE! '‘@x0Masbiaedat the
described in connection with the preferred enbodi nEnts thereof with
reference t@ohpEnériC IE 8N Yhe TofedPbAdifg Villeb Ssticangs A, EThé hiableVar Lisas
changes and nodifications wll be apparent to those skilled in the art.
Such change j ki ! i LEhin
the scope ofoT s BE S BRrbANR] AER. Bhd s M Ve RISt SoedaiL 1ot

unl ess theyygqpaib1t tgd %Ide%r%trearﬁ?of%ai MBintviel fLakﬁ%@?qaraE fie fr‘gpaé&%éfs

having a reception unit tor recelving a stream i ncluding encoded digital

data; an an@écﬁ?r{&a With b P&tikef b ‘F‘?Igid?g)xﬁhfiﬂ%vsjiﬁfi‘ﬁé BBy ggee% df e pidigam S

received by t reception unit and outputting e detect I nformation; a

cont ol 1gini yieh4k kABAHItbIUEANGIES HELARSARTRRIPE RPoPUT by the anal yzing

unit and time informatiron tor the tine at an attribute change was

detected as a firSt elqyblishificd? I RbBGE IRRSIRML 16 4@ 3o

registering the first entry poin a dr evi ce recording the

g PR OBl e ol | e e stean
Lecording anparatus HEANAY SHERHL P, obdn odfispy | o Tididsh mdgsond
additional information other than the audio and video content. This information
15 includes, for example, information relating to data broadcasts enabling
interactive manipulation of transmitted content by the user, and parental control
information for blocking children's access to adult content. Information relating
to data broadcasts is transmitted in a carousel fashion. This means that data of
the same content accumulated for a specified period of time is repeatedly
20 transmitted in file-size or smaller units. Using this carousel transmission method
the required information can be acquired when needed even with broadcast
media, i.e., one-way communications, because the same data is transmitted
repeatedly.
If a data broadcast is viewed from the beginning of the carousel,

25 the needed data can be efficiently acquired in a short time. Efficient time-shift



15 accessing and reproducing the streamfroma desired point) the control
uni £ produci ng the nanagenent information so that the first entry points
and second entry points can be discrimnated fromeach other. 2. A data
recordi ng apparatus as described in claiml, wherein the 20 control unit
generates managenent information containing a first table registering the
first entry points, and a second table rggistering the second entry points.
53 3. A data recording apparatus as described in claim1, wherein the
control unit generates nmanagenent information having different
identification flags separately added to the first entry points and the
second ent ryiepoighissalsd pbssiblalifitéockedoahtent @pphrast conterst bosked teedhildren! ai m
2, wherein the analyzing unit detects as a change in an attribute of the
stream at |pathie parentdl cohtrof felature) can belskippedatirimeeslaphbaskdcast progr ans,
change in digital broadcast stream Program Specific Information PSI or

Service | nformation Srheanddrobitémdactcseesn prioaraifcsonte AR etheBe MibhsitibeW
i nformation, change to a data carousel to starting point, change in data

carousel copdiatsl Thersfoes by sttty HeratadRsitRh paibtscaddfitry poifbslthe LsBRBES, 2
data event change, change in parental control information, or change in an

audi o sty eagffigiehfly Rdt8ss pRyiainB ¢esérdedtoithe dpital dist. THardempy Ngéih't@éﬁh and
change i n sequence header information when the streamis the EG vi deo

stream of apéluaidotdd Butentkitrally ahd can b siiut6RanEsliy sy feratatdes. as

described in claim4, wherein the first entry points ‘and second entry

points of the managenpRé user Q4HTBIhYRt @%%H%ﬁﬂféd‘anir%%rﬁi?bgmohtb Seerie a

recorded on the data recordi ng nedi um A data recordi ng apparatUus as

descri bed iy C@niple. ERyL B&htsCQBPrdiegré‘lﬂégbdi Qﬁé“t{]%r%t diffeFertefSNEntr

managenent i nformation and streans recor on t data recording rredYum a

decoder f Om&ﬁﬁoﬂt%téﬁ%tiéﬂx@”}tﬁf Aekdrfer 'Iﬁsﬁl%gﬂg;‘tﬂteﬁgiogfgeréﬁfj%ﬁ@ Byt

unit for outputting nanage nfornmat1 on rea readi ng unit and

the strgam Qﬁﬁﬂ%ﬁgowﬁ?&eséié by the géeﬂ‘@éﬁ %éremggesd $6 CORfsIM: 'AhdPLi Nt

is input fromthe nput unit, the reading unit rea managenent

i nformati OrHathgﬁri‘é&g@ﬁr%‘b‘iin Nl dertidtent énﬁgfpéihfssﬁoe&% rdfstg@sl.{i%/h%dn Elgi;[n?t ered

inthe first ta e managenent 1 nfor I on and previ

second ent Wutgma‘f'itzélll}é%&:e;rhlyﬁanfsgsTn?%??ﬁcond table. 5 7. A data recording

appar atus as descri arm er conprising a reading unit for

a0 mnegCrent | e AR o 8 S B

medi um a decoder fo €co e streamtea and to

an output ueh, E8HtPUAR UsbH-09hMEH B8R BBInts Bl Ytid 850t AWitlbSin each

15  entry point.

Fig. 14 shows an entry point table enabling this attribute to be set
for each entry point. The entry point table has for each entry point a USER_EP
flag indicating whether the user intentionally set a specific entry point. This
USER_EP flag is set to 1, for example, for user-defined entry points, and is set

20 to O for original entry points (that is, entry points set automatically by the
recorder). The recorder or player can therefore reference this flag to determine
and clearly display for the user whether a particular entry point was set by the
user.

Other flags and fields defined in the entry point table for each

25 entry point include PG_Change denoting a program change, PSI_SI denoting a



readi ng unit and the stream decoded by the decoder; wherein the reading
unit reads the managenent information, and the output unit presents second
entry points registered in the second table of the managenent i nfornation.
15 8. A data recording apparatus as described in claim3, wherein the data
recording mediumis an optical disc. 9. A data recording nethod having a
step for receiving a stream 20 incl udi ngzencoded digital data, a step for
detecting change in attributes of the received stream and out putting the
detected information; a step for generating managenent information
registering as first entry points the output detected information and tine

i nf or mat i oncHamiget e themP SMS| 2imfarmationanin athier Tearisporh Btaramya SQldt €harge and
55 a step for recording the managenent information and the streamreceived

by the recegdndingithahde i ddtadribaRosithedPES stidarniie theTranset Stregmiet hod
conprising a step for inputting a second entry point in the playback path

of the strepgid qo@fh@@ioﬁngcm@%ﬁdrmsg pomt of eddta dardudel, hatas Chaage deasting
desired point, the step of generating managenent i nformafion producing the

managenent 4 bt WHere the eohfent chikgds insthe&itts Xarstisel, PMTAChaAR§E depBbiihy
poi nts can be discrimnated fromeach other. 10 10. A data recordi ng nethod

as _descrg begl chAngé h thé pradahtiap! 12p|e PAT, ADEJEREREGS !dé%ogﬁ%@fwﬁﬁﬁﬂWhere

i nformati on genefates nanagenent i nformation Tontarl ni ng irst table

registeri ngthbftfatéierv%htl gé%ti;slaatee,i Mbaulea@ha%géwingaévbsmﬁ AHePé #é Mebdule

second entry points. A data récording nethod as described in claim

epanenenr VP ShaHe8] ASTURR0 JIRARETY b [P nasseamins,
added to thgfii KAdwRld YeL8HAY théRlmber of program views in a multiview-enabled
program, and a parental control field for blocking access to certain content by
10  minors, for example.

The entry point table also contains for each entry point link
information containing links to files other than AV streams and this management
information on the optical disc. This link information is the ATS for stream
objects. For digital broadcast objects D_VOB and video objects M_VOB, this

15 link information is the PTS for individual entry points.

When the user sets an entry point, the recorder can display all
entry points and their attributes (PG_Change, PSI_SI, SQH_Change, Data_Top,
Data_Change, PMT_Change, DE_Change, Module_Change, Aud_Change,
Multi_View field, and parental control information) in a user-readable manner

20 regardless of whether the USER_EP flag is set. The user then marks the entry
points needed for user editing from the list of all displayed entry points and
attributes. If an entry point marked by the user is an original entry point set by
the recorder, the recorder sets the USER_EP flag for the marked entry point is

set to 1. If the user marks an entry point that was previously marked (set) by the

25 user, the USER_EP flag remains set to 1.



the second entry points. 20 12. A conputer-executable data recording
program having a step for receiving a streamincludi ng encoded di gital
data; a step for detecting change in attributes of the received stream and
‘outputting the detected information; 56 a step for generating managenent
I nformation registering as first entry points the output detected
information and tinme information for thggtinme at which an attribute change
was detected; and a step for recording the managenent information and the
stream 5 received by the reception unit to a data recording nedium the
conput er - execut abl e data recordi ng program conprising a step for inputting

a second entry point Tie UBer magydisc wamttb st drhentsy permtd @ Enmbltlsatanagssi ng
and reproducing the streamfroma desired point, the step of generating

nanagenent ﬁdlfétftaﬁ\taiti@allyoaeré@rédwa¥tth@ réSordien apieti tase ey UGl BPered iRd t he
first entry points and 'second entry points can be discrimnated from each

other. 13. RceR{Er'4 8brcRY8WsHBY 8cEAb @ndaheh SefDal eRE PHIRSWIRFCIIPERry N
claim 12, wherein the step of generating managenent information generates

15 managenagsing f @BRIdCOR 1HErth bt fatlé 16y inbaBLSrdeR OBl BSERY EFMad ié St

entry points, and a second tab regi stering the second entry points. 14. A

conput ers- ex&ﬁgﬁ%gb%bdgétqor@cordi ng program as described in claim 12,
wherein the step of ‘generating managenent information generates 20

ranagenent i nf or mat | anpaA'dihdla i8Rl dEAPUE 89 rariibAERpRIRAGRYS Y

added to the first entry polnt second entry points.

Lf;?;}dilgg A IrBAIY Mode BRI ipdthts #6r dRlch tHRFOSERIEPHAY 8 BHA TR iRtbied

S e W A SR A 9 AT g R sl A
L0 G B O Ao By 4 o e (9
10 automatically set by the recorder and are unimportant to the user.
Providing the entry point table 80d of the object information
Objectl 80 is sufficient if the entry point table is structured as shown in Fig. 14.
As described above, however, the entry point table could be provided
separately in the user-defined PGC information 70 (see Fig. 7), in which case it
15 could be written or not written to the cell information.
Automatically set entry points and user-defined entry points can
thus be separately identified by managing them using separate tables such as
shown in Fig. 15. Fig. 15 shows a table of automatically set entry points and a
table of user-defined entry points. Because entry points are set automatically
20 only during recording by the recorder, the table of automatically set entry points
is only written to the original PGC information. The entry point attributes
described above are recorded in this table. The user-defined entry point table,
however, is written to the cell information of the user-defined PGC information

70 (see Fig. 7). It should be noted that the table of automatically set entry points
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5 Stream TS can be decoded, the control unit 1711 drlves the selection unit 1710

to connect the track buffer 1703 and TS decoder 1706. The TS decoder 1706

separates the Transport Stream TS into the encoded video data and audio data,

and decodes the video and audio data. The decoded video data and audio data

is then output. If the control unit 1711 determines that the Transport Stream TS

10  cannot be decoded, a decoder 1709 compatible with the new AV format can be
provided for decoding.

The configuration and operation of a DVD recorder for recording
data to the above optical disc is described next below with reference to Fig. 18.
It should be noted that this DVD recorder can also play back the data recorded

15 to the optical disc. The playback operation is also described below.

As shown in the figure this DVD recorder 1900 has a user
interface unit 1901 as an input/output device for displaying information for the
user and receiving user input; a system controller 1902 providing overall
management and control of the DVD recorder 1900; an analog tuner 1903 for

20 receiving VHF and UHF broadcasts; an encoder 1904 for converting analog
signals to digital signals and then encoding the digital signals to an MPEG
Transport Stream; a digital tuner 1905 for receiving the data stream from digital
satellite broadcasts; an analyzing unit 1906 for analyzing a stream (MPEG
Transport Stream) including encoded digital data; a display unit 1907 such as a

25 television and speakers; and a decoder 1908 for decoding AV streams.
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5 drive 1911 having a motor for turning the DVD-RAM disc 100, a laser unit for
writing data to the DVD-RAM disc 100, and an optical pickup.
The digital interface unit 1909 is for outputting data to an external
device via a communication protocol such as IEEE 1394.
The user interface unit 1901 of this DVD recorder 1900 first
10 receives requests from the user. The user interface unit 13901 then passes the
request to the system controller 1902, which interprets the user request and
sends processing requests to other modules.
Operation when the user request is to record a digital broadcast is
described next with reference to Fig. 19.
15 Fig. 19 is a flow chart showing the recording process of the DVD
recorder 1900 shown in Fig. 18.
Digital broadcast recording requests from a user are passed from
the user interface unit 1901 to the system controller 1902. The system controller
1902 then drives the digital tuner 1905 to receive the requested digital
20 broadcast, and instructs the analyzing unit 1806 to analyze the received MPEG
Transport Stream. The analyzing unit 1906 extracts and sends the start
presentation time D_VOB_V_S_PTM to the system controller 1902 as the

information required to reproduce the digital broadcast object information

D_VOBI from the MPEG Transport Stream (step S191).
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the analyzing unit 1906 further determines and separates the
video object units VOBU in the MPEG Transport Stream, and sends the time
length and size of the object units required for time map generation to the
system controller 1902 (step S192). The video object units VOBU are

5 determined by detecting I-pictures in the Transport Stream TS.

The MPEG Transport Stream sent from the digital tuner 1905 is
transferred through the analyzing unit 1906 to the track buffer 1910. The system
controller 1902 sends a record request to the drive 1911, and the drive 1911
reads and records data from the track buffer 1910 to the DVD-RAM disc 100

10 (step S193). The system controller 1902 also tells the drive 1911 where to
record the data on the disc based on file system allocation data.

The analyzing unit 1906 monitors the MPEG Transport Stream
being received while detecting object unit time information to detect any
attribute changes (step $S194). A specific method for detecting attribute changes

15 in digital satellite broadcasts is described below. To do this the recorder detects
change in the parameters labelled (a) to (k) below, and therefore has memory
sufficient to store a specific amount of previously received data.

It should be noted that this detection method is just one example
and while there are cases in which the data structure does not conform in part

20 to the ARIB-standard data structure, detection using a data structure compliant
with the ARIB standard is also possible.

(a) PG_Change: Added when change is detected in the event_id

parameter of the Event_Information_Table (EIT) in the digital broadcast stream

(see Fig. 20).
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(Conditional_Access_Table), NIT (Network_Information_Table), BIT
(Broadcaster_Information_Table), SDT (Service_Description_Table), or EIT
(Event_Information_Table) (see Fig. 21).

(c) SQH_Change: Added when change is detected in the sequence
header in an MPEG-2 stream of a digital broadcast stream (see Fig. 22).

(d) Data_Top: Added when change is detected in the
dsmccMessageHeader() parameter of the DIl (Downloadinfolndication) in the
digital broadcast stream (see Fig. 23).

(e) Data_Change: Added when change is detected in the
transaction_id in the dsmccMessageHeader() parameter of the DIl in the digital
broadcast stream (see Fig. 24).

(f) PMT_Change: Added when change is detected in the
version_number parameter in the PMT (Program_Map_Table) in the digital
broadcast stream (see Fig. 25).

(o) DE_Change: Added when change is detected in the
data_event_id parameter in the downloadID of the DIl message in the digital
broadcast stream (see Fig. 26).

()  Module_Change: Added when change is detected in the
module_version parameter of the DIl message in the digital broadcast stream
(see Fig. 27).

(i) Aud_Change: Added when change is detected in the
component_type or the sampling_rate parameter in the audio component

descriptor of the EIT in the digital broadcast stream (see Fig. 28).
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stream (see Fig. 29).
(k)  Parental control.: Added by referencing the private_data_byte
5 parameter in the restricted reception descriptor of the PMT in the digital
broadcast stream, or the parental rating information of the rating field in the
parental rating descriptor of the EIT (see Fig. 30).
Referring again to Fig. 19, when the analyzing unit 1906 detects a
change in MPEG Transport Stream content it sends the detected information

10 and the time when the change was detected as entry point data to the system
controller 1902 (step S195). The system controller 1902 produces an entry point
table collecting this entry point data.

Whether recording is to end or not is controlled according to a
stop-recording request from the user (step S196). Stop-recording requests from

15 the user are passed through the user interface unit 1901 to the system
controller 1902, and the system controller 1902 then sends a stop-recording
instruction to the digital tuner 1905 and analyzing unit 1906. Processing repeats
and recording continues from step S192 if there is no stop-recording request
from the user.

20 When the analyzing unit 1906 receives a stop analyzing request
from the system controller 1902, it stops the data analysis process and sends
the last end presentation time D_VOB_V_E_PTM in the last-analyzed video
object unit VOBU of the MPEG Transport Stream to the system controller 1902.

After ending the digital broadcast reception process, the system

25  controller 1902 produces the digital broadcast object information D_VOBI based
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on information received from the analyzing unit 1906, and then generates cell
information corresponding to this digital broadcast object information D_VOBI.
The type information Type of the cell information is set to "D_VOB" at this time.
The system controller 1902 also generates an entry point table from the entry
5 point data received from the analyzing unit 1906 (step S197). The system
controller 1902 also sets the view type parameter View_type of the recorded
cell based on the entry point data.
Finally, the system controller 1902 instructs the drive 1911 to
finish recording the data accumulated in the track buffer 1910, and to record the
10 digital broadcast object information and cell information. The drive 1911 then
records the remaining data in the track buffer 1910, the digital broadcast object
information D_VOBI, and the cell information to the DVD-RAM disc 100, and
ends the recording process (step S198).
The same basic process is performed when the user request is to
15 record an analog broadcast. Operation differs in that the video object units
VOBU are generated by the recorder because the Transport Stream TS is
encoded by the encoder 1904.
The same basic process is also performed when the user request
is for stream recording. Operation differs, however, in that the time information
20 is set based on the ATS because the stream objects SOB are not analyzed.
Operation has been described above based on start-recording
and stop-recording requests from the user. It should be noted that this DVD
recorder 1900 can also be used for time-shift or programmed recording similarly

to timer recording programs executed by conventional VCR decks. In this case

25 the operation of the DVD recorder 1900 differs from that described above only
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Operation of the DVD recorder 1900 when the user request is to

play data recorded to this DVD-RAM disc 100 is described next with reference
5 to Fig. 31. Fig. 31 is a flow chart of the playback process executed by the DVD

recorder 1900 shown in Fig. 18. Playing an original program chain PGC

composed of one digital broadcast object D_VOB and one cell information block

is described below. It should be noted that the DVD player 1700 shown in Fig.

17 and described above can also execute the playback operation described
10  below.

First, the user interface unit 1901 receives an original program
chain PGC playback request from the user. The user interface unit 1901 passes
the user request to the system controller 1902, which determines the user
request to be an original PGC playback request and sends corresponding

15  processing requests to the other modules.

The system controller 1902 analyzes the PGC information 50 and
cell information 60 (Fig. 7) to identify the object to be reproduced (step S311).
More specifically, the system controller 1902 first interprets the type information
Type of the cell information in the PGC information. If the Type is "D_VOB" the

20 system controller 1902 knows the AV stream to be reproduced is an AV stream
recorded as an MPEG Transport Stream.

Next, the system controller 1902 searches the digital broadcast
file management table D_AVFIT 94 to retrieve the corresponding digital
broadcast object information D_VOBI based on the ID in the cell information

25 (step S312). Then, based on the start presentation time D_VOB_V_S_PTM and



F(& 10%& ()- S& #10%& ()-"$& 109%&' ()- Y"109%&' ()-~~rdE: /! 10 10S8! 10%& () - |
6t 109& () - YAF109&' ()-S2! 109& ()-yLOz#109%& ()-1 F.t109%& ()-
| +oM+/ | ffY"#109& ()-! Sz#10%& ()-! SSz#10%& ()-!q3 #10%& ()-!3
#10%~& ()-s109%& ()- 10a~ =ffY"#10% 3 #10%&' ()-s10%& ()- 10 10
10S2' 1 109&' () -
fY"#109& ()-!ffY'#109& ()-n}[<~_=ffY"#1QSF(#10%&' ()-!aSF(#10%& ()-yYz#10%&'
()- | S10%& ()-!3 #10%~& ()-!13 #109&' ()-"#$% Jr S1f | @#10%&' ()- #109%& ()-!
#10%iu&' ()-910%&' ()- 10 10 10! aSS2y#10%& () - v67wWU6+1
10f &6z#10%&' ()-!\f &6z#10%& ()-!af 3"#10%&' ()-!\f3"#10%& ()-!ff3"#10%& ()-! @
#109%& () - 788rg presentatickplimeoDaYOR) Mk B PTM! afiote’ \idled “objdm dgfogmalion, and
10%& ()-"109%& ()- 10 10a"UJEK1 10f &z#1F(' ! 10%& ()- @g#10%& ()-9' ! 10%& () -
the time map, the system controller 1902 determines the location of the object
on the DVD-RAM disc 100 (step S313). Once the location of the object is
identified, the system controller 1902 gets the start and end addresses on the
5 DVD-RAM disc 100 of the AV data to be reproduced based on the time map
and the start and end address information in the cell information (step S314).
When the address to be accessed is acquired the system
controller 1802 sends a request to read from the DVD-RAM disc 100 together
with the read address to the drive 1911. The drive 1911 then reads the AV data
10 from the address specified by the system controller 1902, and stores the read
data to the track buffer 1910 (step S315).
The system controller 1902 then sends a decode request to the
decoder 1908. The decoder 1908 thus reads and decodes the AV data stored in
the track buffer 1910. The decoded AV data is then output through the display
15  unit 1907 (step S316).
The drive 1911 then determines whether reading all data specified
by the system controlier 1902 is finished (step S$317). If it is not, the process
repeats from step S315 and reading the AV data continues. If it has finished,
the drive 1911 tells the system controller 1902 that reading is completed, and
20 the system controller 1902 then sends a playback completion request to the
decoder 1908.
The decoder 1908 continues playback until the track buffer 1910
is empty. When the track buffer 1910 is empty and decoding and playback of all
data is completed, the decoder 1908 tells the system controller 1902 that

25 playback is completed and the playback process ends.
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Playback of an original PGC composed of one digital broadcast
object D_VOB and one cell information block is described above. It will be
obvious, however, that an AV stream can be played back by performing the
same process when the original program chain PGC contains one video object
5 M_VOB, when it contains muitiple video objects M_VOB, when it contains
multiple digital broadcast objects, or when it contains a combination of video
objects and digital broadcast objects. The AV stream can also be reproduced
when the original program chain PGC contains a plurality of cells. This playback
process also applies to user-defined program chains PGC.

10 Playback of stream objects SOB when the decoder 1908 does not
have a playback function for all AV streams is described next. Referring again
to Fig. 18, if the decoder 1908 does not have a playback function for
reproducing the MPEG Transport Stream, for example, the stream cannot be
reproduced through the decoder 1908 as described above. In this case the data

15 is passed to an external device through the digital interface unit 1909, and the
data is decoded and reproduced by the external device.

If the system controller 1902 detects that the cell information in the
PGC information selected by the user for playback is a stream object SOB not
support by the system, it instructs the digital interface unit 1909 to externally

20  output the data instead of sending a playback request to the decoder 1908. The
digital interface unit 1909 thus transmits the AV data stored in the track buffer
1910 according to the communication protocol of the connected digital interface.

Except for these steps, the playback process is the same as the playback

process used for digital broadcast objects D_VOB.
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the system controller 1902 querying the decoder 1908. The decoder 1908 in

this case checks the Program Specific Information PSI or Service Information S

5 inthe MPEG Transport Stream to determine if it is compatible with the stream.

It is important to note that there are times when the stream
content cannot be interpreted for a stream object SOB, and playback
capabilities are therefore partially limited. So-called special playback modes
such as slow playback, for example, require repeated transmission of stream

10 data that cannot be reproduced independently, that is, without reference to
preceding and following picture data, and such playback modes are therefore
difficult to achieve with a stream object SOB if the stream data content cannot
be analyzed.

To resolve this problem, the DVD recorder 1900 according to this

15 embodiment of the invention references the type information Type of the cell
when a special playback mode request is received from the user, for example,
and if a SOB is detected sends to the user interface unit 1901 a message
reporting that the selected special playback mode cannot be used.

Furthermore, because stream object SOB playback can be limited

20 as described above, it is also possible to prohibit mixing stream objects SOB
and other objects, such as digital broadcast objects D_VOB and video objects
M_VOB, in one program chain PGC when creating a program chain PGC
defining the playback sequence of a continuous AV stream.

The process executed when there is a request to set a user-

25 defined entry point in an optical disc recording AV data is described next.
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If a request to set a user-defined entry point is received through
the user interface unit 1901 (Fig. 18) (step S321), the system controller 1902
5 (Fig. 18) reads the entry point table from disc and presents all entry points in the
entry point table for the cell and the defined entry point attributes on the user
interface unit 190 (step S322). The entry point tables referred to here are the
automatically set entry point table and the user-defined entry point table shown
in Fig. 15. More specifically, these entry point tables are the entry point table 72
10  of cell information 71 for the user-defined PGC information 70 (Fig. 7), and the
entry point table 80d of the object information Objectl 80 (Fig. 7). It is also
possible to reference only the user-defined entry point table. It is also possible
to not present the attribute information if it is not particularly needed.
This attribute information includes the following flags and fields in
15 the present embodiment: PG_Change denoting a program change, PSI_SI
denoting a change in the PSI/SI information in the Transport Stream,
SQH_Change denoting a change in an attribute of the MPEG stream in the
Transport Stream, Data_Top dencting the starting point of a data carousel,
Data_Change denoting a point where the content changes in the data carousel,
20 PMT_Change denoting a change in the program map table PMT, DE_Change
denoting a point where the data event is updated, Module_Change denoting a
point where the module was updated, Aud_Change denoting a change in an
audio attribute, a Multi_View field declaring the number of program views in a

muitiview-enabled program, and a parental control field.
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Based on all of the displayed entry points and the attribute
information, the user can easily find as needed a particular point for starting
playback, a desired scene in a particular program, a desired digital broadcast
program, or a desired scene in a program with multiple views.

5 The user then instructs the DVD recorder 1900 to set a marker
denoting the selected entry point (step S323). When the system controller 1902
of the DVD recorder 1900 receives the set marker command for a particular
entry point from the user, it adds an entry in the user-defined entry point table
(step S$324).

10 To set an entry point at a point other than the location of an
original entry point, the user specifies the starting point and end point of the
stream segment where the entry point is to be set. Based on the received
starting point information, the system controller 1902 of the DVD recorder 1900
gets the time information PTS corresponding to that starting point. The system

15 controller 1902 then adds an entry to the user-defined entry point table, and
writes the acquired presentation time stamp PTS to the entry point time
EP_PTM field.

If instead of providing two different entry point tables as shown in
Fig. 15 a single table is used to manage both automatically set entry points and

20 user-defined entry points, that is, an entry point table as shown in Fig. 14 is
used, the USER_EP flag of the entry point table is set.

The process ends when all entry points have been set (step $324).
If setting entry points is not completed, the procedure repeats from step S322,

and all entry points set to that point and the corresponding attributes are

25 displayed.




31109k ()-1 , 109 ()-f8ydEnN/ 9 10%0*'! 109%& () - |

F(10%& ()- @10% ()-LS$! 109%& ()-F"' ! 10%& ()- @' 10%& () - exnbCO 10% 10%& () -
10 10

J10@! 109%& () - yLOg#109%&' ()- F.'110% ()-@' ! 10%&' () -y] owmUenbCIg#10%&' () - ! @®g#
109&' ()-! DOg#10%&' () -! 109& ()- !'I " 0%&'() I "10%R' () -

Cirg\=9*10%g& ()- 10 10

10S@#10%&' () - ! kS@#109%& () - f F( z#109%& ()- I\ f F(z#109%&' () - U<dEg\ =@ ! 10% & () -
9"10% & ()-3'10% & ()-,!10% & ()-&&!'10% & ()- | 3 10% & ()-%) gdEg\=l @
t10% & ()-L' 10% & ()-Fg#lO%&' ()-@10% & ()-L'10% & ()-F!'10% & () - gP$dEQ\ =@
,110% & () -9*! 10% & (A -prayback process starting from a user-defined entry point is
F(10% & ()- @10% & ()-L$! 10% & ()-Y"!10% & ()-%$n9: ; <?xnbCL10%& ()- 10/ 10/

10/ Sl : 10% &ddscritRE! AeddivitH yefeldHo1 P&, (33. FFlgle% l& 4 YloW-charEshiowiid tse () - &
109%& ()-3'110%& ()-1 ,t109%& ()-gl0% ()-1 109%& ()-6s=dEnbC,

0 LR Bt e O |
When the system controller 1902 receives a user-defined entry
5 point playback request (step S331), it determines if a user-defined entry point
table (that is, entry point table 72 or the lower table shown in Fig. 15) is found
on the optical disc (step S332). If a user-defined entry point table is present the
system controiler 1902 reads and stores the table to display memory, and
displays the table (step S334). This enables the user to select the playback
10  starting point from among only the required user-defined entry points without
being confused by numerous entry points of which the user is unaware also
being displayed.

If a user-defined entry point table is not on the disc, the system
controller 1902 reads and stores the automatically set entry point table to
15 display memory, and displays the automatically set entry points (step $334. If
the entry point table in Fig. 14 is used, the USER_EP flag can be checked for
each entry point to determine if the flag is set and only the entry points for which

the USER_EP flag is set are read.
When the user then selects an entry point, the system controller
20 1902 receives information identifying the selected entry point from the user
interface unit 1901 (step S335). The system controller 1902 then detects the
entry point time EP_PTM for the selected entry point from the entry point table
(step S336). The precision of this time information for each entry point in the

entry point table is normally the precision defined in the MPEG standard, i.e., 27
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a disc sector address using the time map of the object information for the object

5 (D_VOB) (step S337). The system controller 1902 then starts playback of the

MPEG Transport Stream from this sector address (step $S338).

Video and audio can thus be played back from a particular scene,
that is, entry point, chosen by the user. The system controlier 1902 references
the view type parameter View_type of the cell information. If View_type is any

10 value other than 0, that is, it indicates a multiview stream, the view type
View_type of the cell information is reported to the user interface unit 1901.
Based on this View_type the DVD recorder 1900 displays the number of views
available on the screen of the user interface unit 1901, such as in an on-screen
display (OSD).

15 All entry points are displayed by the processes shown in Fig. 32
and Fig. 33 as described above. However, it is not necessary to always display
all entry points. For example, only the entry points for which a change in a
specific attribute is detected could be displayed, or only entry points found in a
specified time period could be displayed. This selection can be made based on

20 the attributes contained in the entry point tables or on the entry point time
EP_PTM value.

Furthermore, when the DVD recorder reproduces an AV stream
not supported by the decoder, the stream is reproduced through a digital

interface in the above embodiments. However, even AV streams supported by
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box or other external device as instructed by the user.

Furthermore, the present invention has been described as an
optical disc, optical disc recorder, and optical disc player, but the same effect
can be achieved by means of the same components and the same processes
as described above even if the MPEG Transport Stream is recorded to a hard
disk or other storage medium. The invention is therefore not limited to physical
media. In this case the "same components" can be achieved by the central
processing unit (CPU) of a personal computer and an image processing chip,
for example. The CPU and other components in this case operate according to
a recording program executable by a computer according to processes as
shown in the flow charts in Fig. 19 and Fig. 31 to Fig. 33.

This computer-executable program could be stored to floppy disk,
optical disc, semiconductor memory, or other recording medium. It could also
be transferred over the Internet or other communication medium and installed to
a personal computer.

This preferred embodiment of the invention has been described
using by way of example an MPEG Transport Stream as the self-encoded
stream. An MPEG Program Stream or a stream in some other format could

alternatively be used, however.

Application in industry
A transport stream received via a digital broadcast can be

recorded together with other AV streams, and entry points defined by a user in

" 1109 () -



10%&' ()-109%&' ()-'!10%& ()- ~ SAEYNC&"10% SOy#10%&' ()-.!10%& ()-
1 109& ()-*110%&' ()-Y (109 ()-y&L0%& ()- SyLdYNC&"10% 10 10
10S3: f#109& () - 8! 10%& () - &6! 109& ()-Y 4s109%& ()-2109%& () - f dEYNC&" 10%
& 1109 ()-Y 109 ()-,10%& ()-&" 109&' ()- :!10%&' ()- L10%& ()-7=dEYNC&" 10%
&' 1 109&' ()-3"110%& ()-Y ,
10%&' () - &10%&' () - 3g#10%& ()-,"' ! 109%& () - S#dEYNC&" 10% f &0z#10%&' () -
1109 () -, , 1109 () - &1 10%& ()-Y 3(109%& ()-y, &10%&' () - #1q BCDEdYNC&" 10%
10 10 10S3: 109%&’ ()-, 8! 10%& ()-96! 10%& ()-F
34109%&' ()-, 210%& () - EHe@ ~<YNC&! D&g#109%& ()- z#109%&' ()-! Dz#10%& () -
#10%& ()-! theoegeried)digitaldgbalicadtiobjactican' be digeriirsEteddron entrg points set
10, 2' 1 109&' () -f & z#10%&' ()-!af & z#10%&' ()-! @g#10%&' ()- 'la!!!H'""dEg\ =& |
109&' () - " lop@ie(dystermOoitd 4 data reb@vding media®éiaoyding to the present invention.
Furthermore, by defining in the entry point data written to the entry
point table a flag denoting a program change, a flag denoting a change in the
5 PSI/SI information, a flag denoting a change in an attribute of the MPEG stream,
a flag denoting the starting point of a data carousel, a flag denoting a point
where the content changes in the data carousel, a flag denoting a change in the
content of the program map table PMT, a flag denoting a point where a module
was updated, a flag dencting a point where the data event changed, a flag
10 denoting a change in an audio attribute, a field declaring the number of program
views in a multiview-enabled program, and a parental control field, this
information can be displayed for the user to make it easier for the user to find a
desired scene. If a cell contains multiple views, this and the number of views
can also be displayed for the user.
15
Although the present invention has been described in connection
with the preferred embodiments thereof with reference to the accompanying
drawings, it is to be noted that various changes and modifications will be
apparent to those skilled in the art. Such changes and modifications are to be
20 understood as included within the scope of the present invention as defined by

the appended claims, unless they depart therefrom.
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stream including encoded digital data;
an analyzing unit for detecting change in attributes of the stream
5 received by the reception unit and outputting the detected information;

a control unit for acquiring the detected information output by the
analyzing unit and time information for the time at which an attribute change
was detected as a first entry point and generating management information
registering the first entry points; and

10 a drive device for recording the management information
generated by the control unit and the stream received by the reception unit to a
data recording medium;

the data recording apparatus further comprising an input unit for
setting a second entry point in the playback path of the stream to enable

15 accessing and reproducing the stream from a desired point,
the control unit producing the management information so that the

first entry points and second entry points can be discriminated from each other.

2. A data recording apparatus as described in claim 1, wherein the
20 control unit generates management information containing a first table
registering the first entry points, and a second table registering the second entry

points.
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5 4 A data recording apparatus as described in claim 2, wherein the
analyzing unit detects as a change in an attribute of the stream at least one of
the following: change between broadcast programs, change in digital broadcast
stream Program Specific Information PSI or Service Information S| controlling
stream playback, change in multiview information, change to a data carousel

10 starting point, change in data carousel content, change in the program map
table PMT, a module change, a data event change, change in parental control
information, or change in an audio stream attribute, when the stream is a digital

broadcast stream; and change in sequence header information when the

stream is the MPEG video stream of a digital broadcast.

15
5. A data recording apparatus as described in claim 4, wherein the
first entry points and second entry points of the management information are
linking information to AV data recorded on the data recording medium.

20 6. A data recording apparatus as described in claim 2, further

comprising a reading unit for reading management information and streams
recorded on the data recording medium;
a decoder for decoding the stream read by the reading unit; and
an output unit for outputting management information read by the

25 reading unit and the stream decoded by the decoder;
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reading unit reads management information, and the output unit presents the
first entry points registered in the first table of the management information and

previously input second entry points registered in the second table.

7. A data recording apparatus as described in claim 2, further
comprising a reading unit for reading management information and streams
recorded on the data recording medium;
a decoder for decoding the stream read by the reading unit; and
10 an output unit for outputting management information read by the
reading unit and the stream decoded by the decoder;
wherein the reading unit reads the management information, and
the output unit presents second entry points registered in the second table of
the management information.
15
8. A data recording apparatus as described in claim 3, wherein the

data recording medium is an optical disc.

9. A data recording method having a step for receiving a stream
20 including encoded digital data;
a step for detecting change in attributes of the received stream
and outputting the detected information;
a step for generating management information registering as first
entry points the output detected information and time information for the time at

25 which an attribute change was detected; and
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10 10 A data recording method as described in claim 9, wherein the step
of generating management information generates management information
containing a first table registering the first entry points, and a second table

registering the second entry points.

15 11 A data recording method as described in claim 9, wherein the step
of generating management information generates management information
having different identification flags separately added to the first entry points and

the second entry points.

20 12 A computer-executable data recording program having a step for
receiving a stream including encoded digital data;
a step for detecting change in attributes of the received stream

and outputting the detected information,;
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a step for generating management information registering as first
entry points the output detected information and time information for the time at
which an attribute change was detected; and

a step for recording the management information and the stream
received by the reception unit to a data recording medium;

the computer-executable data recording program comprising a
step for inputting a second entry point in the playback path of the stream to
enable accessing and reproducing the stream from a desired point,

the step of generating management information producing the
management information so that the first entry points and second entry points

can be discriminated from each other.

13. A computer-executable data recording program as described in
claim 12, wherein the step of generating management information generates
management information containing a first table registering the first entry points,

and a second table registering the second entry points.

14, A computer-executable data recording program as described in
claim 12, wherein the step of generating management information generates
management information having different identification flags separately added

to the first entry points and the second entry points.

15. A recording medium for recording the data recording program

described in claim 13.



