DESCRI PTI ON Mul ti medi a stream generating net hod
enabling alternative reproduction of video data, and a nultinedi a
optical disk authoring system 5 Technical Field

The present invention relates to an authoring systemfor variously
processing a bitstreamcarrying video information representing individual
titles having content with a particular sequential relationship,
audi o data, and ancillary video data; 10 generating a bitstream
whereby a title with user-sel ectable content can be constructed,
efficiently recording to a particul SDESCGRIPTAON) nedi um sai d gener at ed
bitstream and reproducing title content according to a

user-sel ected sequence from said generated bitstream More
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Aut horidg systems that are part of systens using anal og video and vi deo 20
CDs for producing titles having content with a particul ar sequenti al

rel ati onshTechyical Field digitally processing nultinedia data such as video
data, audio data, and ancillary video data have been devel oped in
recent years. MPEG dhh@ presente inueatipn crelates: tauan i auibedng system fortvasignsly
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by using a high efficiency MPEG vi deo conpressi on net hod.

I n this tyefficiehtlyrebondinggtes psparticulat eaconding ynedivmasaid enerated bitstieaindliamd
! reproducing title content according to a user-selected sequence from said generated
bitstream. More specifically, the present invention relates to a method for generating a

multimedia stream comprising mutually related audio data and video data, and to a

15 . multimedia optical disk authoring system for storing said multimedia stream as digital

data.

Background Art

Authoring systems that are part of systems using analog video and video
" 50 CDs for producing titles having content with a particular sequential relationship by
digitally processing multimedia data such as video data, audio data, and ancillary video
data have been developed in recent years. MPEG data is one example of a multimedia
stream comprising such audio information and video information. MPEG data recording
media include Video CD, and an authoring system therefor is based on a workstation. A
25  Video CD system is able to record video data to a CD medium, which is usually used for
digital audio recording and has a recording capacity of approximately 600 megabytes,

by using a high efficiency MPEG video compression method.

In this type of authoring system, elementary streams of video and audio



information are first encoded, and then system stream encoding is applied

to these el ementary streans to generate an MPEG stream A reproduction
path, which is a reproducti on sequence of an MPEG stream is then
determ ned to enabl e reproduction of content according to a

user-sSel ected scenario. This scenario information and MPEG 5 stream are
then nultipl exed, converted to a disc i mge of the CD nedium and then
recorded to a CD nmediumto create a master disc. This master disc is then
duplicated by neans of a pressing process or other nethod to produce
di scs for phfsrtnationt arenfirst encoded, and then syshdm estreaneattgdingiis applieshto these
recordi ng nmedi um known as DVD has been I ntroduced with a gre

ter.
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conditions those multiplexed segments not associated with a selected reproduction path. These
multiplexed sections are called "alternative video reproduction periods."
An example of an alternative reproduction function is the parental lock
playback function whereby the playback video is selectively reproduced according to
~ 20 viewing restriction information. More specifically, this function enables the selective
presentation or non-presentation of, for example, violent scenes in a movie. A further
example of an applied alternative reproduction function is multiviewpoint playback in
which images from different viewing angles are selectively reproduced. A specific
example of this is a baseball game in which the imaging angle of the video playback can
25  be selectively changed during a live broadcast to images presented from, for example,
the batter's viewpoint, thé pitcher's viewpoint, or the viewpoint of a spectator's seat.
Because alternative video reproduction periods are skipped during

playback, associated video data must satisfy a wide range of restrictive conditions



relating to encoder conditions and video data conbi nati ons. However,

conventi onal Vi deo CD and ot her authoring system processes, in
principle, generate all MPEG data according to the sanme conditions. As
aresult, directly applying this process will result in t he generation

of defective alternative video reproduction periods as a result of video 5
data not satisfying these conditions. Discs containing such defective
alternative video reproduction periods will cause the disc
reproduction apparatus to m soperate during pl ayback.
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15  such factors as the bit rate and other parameters specified during encoding, and by the

filters used. A two-pass encoding process is therefore used. In this two-pass process,

the encoded image quality is checked, parameters are readjusted to achieve the image

guality that can be provided with MPEG-2, and the final image is then produced through

a second encoding pass. As will thus be obvious, a significant amount of work is

' g required to generate a multimedia stream containing alternative video reproduction
periods.

The compression method and data syntax of MPEG-2 are also slightly
different from those used in MPEG-1. The content of and differences between MPEG-1
and MPEG-2 are described in detail in the MPEG standards 1SO-11172 and 1SO-13818,

25 and further description thereof is thus omitted below. While the structure of the video
encoding stream is defined in MPEG-2, a hierarchical structdre for the system stream
and a method for processing low hierarchy levels are not clearly defined.

in consideration of the above problem, an object of the present invention



Is to provide a generating nethod for efficiently generating a nultinedia
stream containing alternative video reproduction periods and an

aut horing systemtherefor. Di scl osure of Invention 5

An aut horing systemfor generating a bitstreamconstituting a title having
content corresponding to a user selection by applying a variety of

processes to a source stream carrying video data, audio data, and
ancillary video data constituting titles havi ng content with a
particul ar sequential relationship, said authoring system conprising a

means for igrigsgrividyd aS@ehél%tiﬁbrﬁ%fﬁdao'f‘éreéfﬁcle'hﬂ?cbéﬂef’étmgnht fultihedia seadm 10
for generating edit comand data for the presented editing units (VOB).

Bri ef Desasonpaining alteriatiseividen reproduction periods and arragthofing systetythersdbr.

di agram of the data structure of a multinedia bitstream

Fig. 2is a bI ock diagram of the structure of an authoring encoder 15
conprisin editi formati on generator shown in Fig. 38.

Fig. 3is Wecﬂfgg\‘%ﬁr'h% the structure of a DVD authoring decoder
according to the pr %?Qﬁthoﬂﬁg @&é@ﬂl for geperating a bitstream coiidhituting' Stiffe f\%@hga'
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Brief Description of Drawings
Fig. 1 is a typical diagram of the data structure of a multimedia bitstream.
Fig. 2 is a block diagram of the structure of an authoring encoder
15  comprising the editing information generator shown in Fig. 38.
Fig. 3 is a block diagram of the structure of a DVD authoring decoder
according to the present invention.
Fig. 4 is a typical diagram of an exemplary multi-rated title stream.
Fig. 5 is a typical diagram of a VTS data structure, which is part of a
20 bitstream according to the present invention.
Fig. 6 is a typical diagram of a detailed data sfructure of a system stream.
Fig. 7 is a typical diagram of a packet data structure of a system stream.
Fig. 8 is a typical diagram of a data structure of an NV packet according to
the present invention.
25 Fig. 9 is a typical diagram of an exemplary multiscene control scenario in
a DVD system according to the present invention.
Fig. 10 is a typical diagram of system stream connection during

multiviewpoint confrol.



Fig. 11 is a typical diagramof an exenplary VOB during nultiscene

control . Fig. 12 is a block diagram of a DvVD authori ng
encoder according to the present invention. 5 Fig. 13
is a typical diagramof a VOB set data sequence according to the

present invention. Fig. 14 is a typical diagramof a VOB

data stream structure according to the present invention.

Fig. 15 is a typical diagram of an encodi ng paraneter structure according
10 to the present invention. Fig. 16 is a typical

di agram of a programpgdiad N i$ar Hpical didghamdVeF an exeMplatySVOB: doARg rmlitiscene
according to the present invention. Fig. 17 1s a typical
di agram of canWw@B structure in DVD nultiscene control according to the

present invention. 15 . . Fi (% 18 is a typical diagramof a
data structure for s&ifdRR s bloglkdiagram Pt DVD awthoring enerrdgsaceording to the
according to th(—i:.rﬁlr eﬁent I nventi on. Fig. 19 is a typical
di agram sh(&\ﬁﬁﬁ’)‘ {riyen Brllrcept of multi-angle control. Fi g.

20 is agflow chart s .'tﬁgis% t&éif%ltnd_ig%h & a %?Q&Q@t@ge%&%&ﬁéiﬁé’ﬁ the

according to the pres I nve
chart showppssent if@pfignpart of the encodi ng control met hod accor di ng
to the present invention shown in Fig. 20. Fig. 22 is a

flow chart showi ng t Iirig. dldcied fypicabdiagene of gaf(@B alatastream stcture eecomiingato
non-seam ess switching streamin nulti-angle control.
Fig. 23 isthe prasentinyeptiofhowi ng the detailed operation of the common VOB 25

data setting routinecsh in ki g .22 . Ei 24 is a
{Low chart “show ng L8 drds aitwesl siddramet ansnsosingpprameter syt acpgraing
seafl ess SW ' ih6&Monn mul ti-angle control. Fi g.
25 is gﬁf I %vt‘@g'r%fgeéﬂgw ngnf he encodi ng paraneter generation

S Fig. 16 is a typical diagram of a program chain structure in DVD

multiscene control according to the present invention.
Fig. 17 is a typical diagram of a VOB structure in DVD multiscene control
according to the present invention.
15 Fig. 18 is a typical diagram of a data structure for search information in a
navigation pack NV according to the present invention.
Fig. 19 is a typical diagram showing the concept of multi-angle control.
Fig. 20 is a flow chart showing a first part of an encoding control method
according to the present invention.
20 Fig. 21 is a flow chart showing a second part of the encoding control
method according to the present invention shown in Fig. 20.
Fig. 22 is a flow chart showing the encoding parameter generation
process for a non-seamless switching stream in multi-angle control.
Fig. 23 is a flow chart showing the detailed operation of the common VOB
25  data setting routine shown in Fig. 22.
Fig. 24 is a flow chart showing the encoding parameter generation
process for a seamless switching stream in muiti-angle control.

Fig. 25 is a flow chart showing the encoding parameter generation



process for parental |ock control. Fig. 26 is a flow
chart showi ng the encodi ng paraneter generation process for a single
scene. : Fig. 27 is a flow chart of the operation of a
DVD encoder according to the 5 present invention shown in Fig. 12.

Fig. 28 is a flow chart of .the operation of a formatter for non-seanl ess
switching nmulti-angle control according to the present invention shown in
Fig. 12. Fig. 29 is a flow chart of the operation of a
formatter for seanl ess switching nulti-angle control according to the

present i npridess forgparental lbckicontrdl2. 10 Fig. 30 is a flow
chart of the operation of a formatter for parental |ock control

accordi ng to the preF@gt26 riyentfiionn chavshawingrithe dritoding parameter generation
Fig. 31 is a f|0\?l chart of the operation of a formatter for a single scene
accor di ng PECesE '¥ra8iBgle §680ent i on shown in Fig. 12.

Fig. 32 is a typical -di agr.am.show n e structure qof a decodin stem 15
tabl e according to tﬁg g?éiérﬂ%‘”. qu}tgﬁppera 'on ofa[S\/D encocer qchrdsiétq Ca

typical s di pedsam miemidloshdien A Egciaire of a decoding table according to
t he present 1nvention. T Fig. 34 is a typical diagram

show ng the struct urEigR28sigsd fiowsihaetooh Hatdperation of a formatter for nofis@ambsss! S
a typical diagramshow ng the data structure in contiguous 20 bl ocks.

Fi g. 36 i sSwiteRipg suiti-angigrcomtrehasdondjng ketheairesernt inventior shown in Eig. ¢2ved
bl ocks. . . Fi g 37 is E.l bl ock diagram of the structure of
a first embodi ment ofi%ar29 is @ How:¢hast ohithe mperationgeher farmatige Jor seamlass

th j |, OF ' 1 Q. 12 5 . . Fi.g,. 38..i

bl ock. di a8 M afGRold aecdidd o 8 remsetinmistion shawn IPFig 34 ¢ ng
e ; o i . ) ) ! 5
F g 351 a1 ow chalt ooy hacw charl'Be e BREatof bF B fofaRat 1 patsftaf ock
gener at or control sicoomlingtoithg presénaimyeRich stifvn in Fig. 12.

° Fig. 31 is a flow chart of the operation of a formatter for a single scene
according to the present invention shown in Fig. 12.
Fig. 32 is a typical diagram showing the structure of a decoding system
15  table according to the present invention.
Fig. 33 is a typical diagram showing the structure of a decoding table
according to the present invention.
Fig. 34 is a typical diagram showing the structure of system stream data.
Fig. 35 is a typical diagram showing the data structure in contiguous
20  blocks.

Fig. 36 is a typical diagram showing the data structure in interleaved
blocks. |

Fig. 37 is a block diagram of the structure of a first embodiment of an
editing information generator according to the present invention shown in Fig. 12.

25 Fig. 38 is a block diagram of the structure of a second embodiment of an

editing information generator according to the present invention shown in Fig. 12.

Fig. 39 is a flow chart of the operation of the editing information generator
shown in Fig. 37 and Fig. 39.



Fig. 40 is a block diagramof the structure of a scenario selector
accordi ng to the present invention shown in Fig. 3.

Fig. 41 is an exenplary diagramof a reproduction apparatus for a DVD,
which is an optical disc to which is recorded a nmultinmedi a bitstream
generated by a 5 nultinedia optical disc authoring systemaccording to

the present invention. Fig. 42 is used to describe the
video data of an optical disc according to t he present invention, and
t he reproduction sequence thereof. Fig. 43 is used to

describe the struct urig 40 ista Mbeie8iagrdth of MERltructure of a scenario selector dbrdiAg | S
used to describe the Structure of an audio table ATBL. 10

Fi g. 45 i stoghblpredentirngntion showmin Eigr8cture of a thi rd embodi ment of an

editing information I_Egener ator according to the present invention_ shown in

Fig. 12. ig. 41 is amegem!ary diagram ol 2 fepredustioniapgatates for a DVD,
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Scenari o sel ection data St51 generation Parental | ock control
and mnul ti athgl presenttimwention, an@eZeproduWuengeMerabﬁ ernative reproduction
period for parental |ock control <2.3> An exanple of limt values of
an alternative reprodidct3 Brusesitoseseihe therstiicture pha video table VRl cont r of
<2.4> Di vi di ng ang aI rnative roduct i.on period faor .a <2.5>
Mil ti scene contr ol 3{@ us ed1o (%55 #‘PL?&C[U&T’ ohaga *é@’%r@?‘--

7 10 Fig. 45 is a block diagram of the structure of a third embodiment of an

editing information generator according to the present invention shown in Fig. 12.

Fig. 46 is a flow chart showing the verification operation for whether an
alternative reproduction period is a multi-angle control period or a parental lock control
period.

15
Best Mode for Carrying Out the Invention
<1.1> Data structure of an authoring system
<1.2> Authoring encoder EC
<1.3> Scenario data St7 generation
20 <14>  Authoring decoder DCD
<1.5> Scenario selection data St51 generation
<2.1> Parental lock control and multiangle control
<2.2> Segmenting an alternative reproduction period for parental lock control
<2.3>  An example of limit values of an alternative reproduction period for parental
25 lock control
<2.4> Dividing an alternative reproduction period for angles
<2.5> Multiscene control

<3.1> Data structure in a DVD system



<3.2> DVD encoder <3. 3> DVD decoder <3.3.1> Miltiscene
<3.3.2> Seanl ess playback 5 <3.3.3> Details of seam ess pl ayback

<3.4.1 > Interleaving <3.4.2> Definition of interleaving

<3.4.3> Structure of interleave blocks and units <3.5.1> Miltiscene
control 10 <3.5.2> Parent.al control <3.5.3> Milti-angle control
<3.6.1 > Flow chart: encoder <3.-6.2> Formatter flow chart

descri ptions <3.7> Decoder flow charts 15 <3.7.1> Disk-to-stream
buffer transfer <3. 8> DVD pl ayer <1.1> Data structure of an
aut horing sgst>em DVD encoder The logic structure of a nmultinedia
data bitstream processed by a 20 recording apparatus, recordi ng nedi um
and reprod«@i3>on dpybrdecoderaccording to the present invention, and by
an aut horing system conprising the function thereof, is descri bed
first bel ow%va.ﬂh rMulliseens to Fig. 1. Video and audio information of which

t he content can be recogni,zed, understood, or enjoyed by a user is
defi ned as<§n'§gfi tg%a_m[eess p?qxg?ﬁkref erence to a novie, for exanple, a title

contains t § Af or ' S, 25 in the broadest context, the
conpl et% c%ﬁfée'g% o) aiigpﬁgﬁg‘ﬁ%f’@%ﬁz, in the small est context, the
content of «gaph>i nNgteredvimg scene. A video title set VIS
conprises bitstreamdata containing information for a specific nunber
of titles. <Bot.2br edefinitioraofintbedeavingl e set VIS is referred to bel ow as

8
<3.4.3> Structure of interieave blocks and units

<3.5.1> Multiscene control

10 <3.5.2> Parental control
<3.5.3> Multi-angle control
<3.8.1> Flow chart: encoder
<3.6.2> Formatter flow chart descriptions
<3.7> Decoder flow charts

15 <3.7.1> Disk-to-stream buffer transfer
<3.8> DVD player
<1.1> Data structure of an authoring system

) The logic structure of a multimedia data bitstream processed by a

20 recording apparatus, recording medium, and repreduction apparatus according to the
present invention, and by an authoring system comprising the function thereof, is
described first below with reference to Fig. 1. Video and audio information of which the
content can be recognized, understood, or enjoyed by a user is defined as one title.
With reference to a movie, for example, a title contains the information used to express,

25  in the broadest context, the complete content of a single movie, and, in the smallest
context, the content of each individual scene.

A video title set VTS comprises bitstream data containing information for

a specific number of titles. For brevity, a video title set VTS is referred to below as



simply a VIS. A VTS contains reproduction data, such as the video and audio
representing the actual content of each title, and control data for
controlling the reproducti on dat a. A video zone VZ,
which is one video data unit in an authoring system is 5 forned froma
speci fic nunber of VTS. For. brevity, a video zone VZ is referred to bel ow
as sinply a VZ. K+1 VTS nunbered VTS #0 to VTS #K, where Kis a positive

i nt eger i ncluding zero, are arranged in |linear sequence in one VZ. (One
of these VTS, preferably the first VIS #0, is used as a vi deo manager

for manifegjmplg 4 hersi A W%ﬁ@ins@%ﬁrﬁ&ﬁ?ﬁm data, 'icRagé t?‘@%id%t? and audio

A multinmedia bitstream MBS, which is the | argest nmanagenent un

bi t st r eam edpresértingethen adhiah contem ofuthel ititlg, adt eoatrol sdadtar ok codntreliing the
speci fic nunber of VZ conprised as descri bed above. <1.2>

Aut hori ng &eRyedéstiondats A preferred embodi ment of an

aut hori ng encoder EC ba(iﬁed on vention for generating a

- t i .
new nul ti medi a bit st W%&EEWE@& 'ﬁS’rngrsi’?‘?% d q@r‘#%}i iRAN aHthening:system, is

Rot o 1 ray | ST o heRindRiaer s VTS, FRPRRVEY 4 gt e V2 S deréa o below o,
carrying as sirdp{ePVENKen Nats ﬂﬂmb%réd’WBC#Gch?WSr#ﬂQrﬂgngéé KRa gﬁéﬁi\‘/é iWleger

captions and other ancillary 20 video information, an audio stream St5
for carryi mgluding zeronarerareanged.in Fheansedaence in onstVZ neotthess! VI Ss preferabhr e

streans contajning video and audi o information obtained froma target

during a sHechist X%Sﬂ@r. ipusedras asidas wanagersor manifesting the titacootent sontaingd

vi deo infor tiho\g.réor one screen, that is, nonentary video information. If

necessary, N F© " subpicture for one screen can be captured to video

mefory,, for exanpl e, éjﬂGrtihﬁﬁiazétstu%%m WA vBHJlEIPiiscfhylﬁqu}g ﬁf%ug@%ﬁ'@?\? unit of a

conti nuously displ ayed. ring

et et AR 151 4Pl o o AR o ity
gl so be nogfYégomprised asdiescribet! ahalieo si gnal s reproduced from vi deo tape or
<1.2> Authoring encoder EC
15 A preferred embodiment of an authoring encoder EC based on the
present invention for generating a new multimedia bitstream MBS by encoding an
original multimedia bitstream according to a user-defined scenario is shown in Fig. 2.
Note that an original multimedia bitstream comprises a video stream St1 for carrying
video information, a subpicture stream St3 for carrying éaptions and other ancillary
20  video information, and an audio stream St5 for carrying audio information. The video
stream and audio stream are streams containing video and audio information obtained
from a target during a specified period. The subpicturé stream is a stream containing
video information for one screen, that is, momentary video information. If necessary, the
subpicture for one screen can be captured to video memory, for example, and the
25  captured subpicture screen can be continuously displayed.
During a live broadcast, multimedia source data St1, St3, and St5 are
supplied in real-time as video and audio signals from a video camera or other means.

They may also be non-real-time video and audio signals reproduced from video tape or



ot her recording medium It should be noted that three different multinedi a

source streans are shown in the figure for sinplicity, and it wll be
obvi ous that three or nore source data streans each representing
different title content can be input. Miltinedia source data
conprising audio, video, and ancillary video information for a plurality of
5 titles is referred to as a nulti-title stream An

aut horing encoder EC conprises an editing information generator 100,

encodi ng system control |l er 200, video encoder 300, video stream buffer 400,
subpi ct ur e other r&BWVm&QQm $BROAY e ndldde it BHIdeC Hifftsht Muflintodts GRtRke
700, audi o stream buf system encoder 900, video zone formatter
1300, r ecomstreamssaretshownlid@be figure forsimplicityg ahd it willdhe oblibug\that ttisteeesrmore
encoded by an encoder according to the present invention as shown in
the figure spyrqee@aia@ér@ams e3chy represeptieg dﬁﬁer@mttlﬂeaqonmrg icandee input. Multimedia

The auth der EC. dj t f
100 for ouSHHGE SRAKogPHS LA VHED o PRGTaY, qer rarSsan et & pialty of

mul ti medi a dlngtothe user sel ections of
d tihé% %tlre?éarfg O#’E‘lﬁllt!: na?eiqa?rg ns o

vi deo, Subpicture, nin 15 an original nultineda
title. An editing i nfﬁ@ﬁé’@ﬁérﬁi@ élﬁ:@@élaEGrcoﬂrﬁQiséé Qﬁ%ﬁﬂhbynﬁﬁﬁﬁfdrﬁg‘&e?ator 100,

di splay unit, speaker unit, Keyboard, CPU, and sourcé stream buff means.
The editi n@ncodmg |sy$tem1mmmﬂegmtEwaieorenbﬁden 300; videoctrednt buffard 00, subpucture
above-descri bed external nulti stream source from whi ch the

nul ti medi a €868derS0P,subricture s@m QHﬁefEﬁQﬂ audiognearert0, audio stream buffer 800, A

G spt ey un PR St EPociHied o B 1A boind it Fadt hfosring
o "9 rhdifium M. A‘HRIAENCEoHRH Y5 Hn eRcdtRE acEARIT ohe SHBLERINAEDN L

comrands accor scenarl o usl ng unit

that editi gowAnmeRiiges ieficofdeidadsfol 8xample, aﬁfoﬁt’éﬁmﬁékﬂné@i&ﬁf' bi ng whet her
all or part of the source data containing content for a plurality of

titles is selected, dbecautheringrentoden kC ecodzirises an editing snfoenetiore geaerator
specific 25 t| me intervals, and describes how the selected content is

connect ed 30 TPepHtautlipa gcenario data instructing editingtha-parémof the wym@anaomstrsam
the 1 ocat; SES cBTgR e L8 rtdertions or Yef HBNALR; afd larodoRmats Rl o
'18 the;sel entsHgimd riutirRbdig\iib! A% hfing HoFRatitgenelator TP pretdidbiicdmprises a
display unit, speaker unit, keyboard, CPU, and source stream buffer means. The editing
information generator 100 is connected to the above-described external multimedia
stream source from which the multimedia source data St1, St3, and St5 are supplied.
A user can reproduce video and audio in the multimedia source data on
20 the display unit and speaker unit to recognize the title content. While confirming the
reproduced content, a user can enter content editing commands according to a desired
scenario using the keyboard unit. Note that editing command content refers to
information describing whether all or part of the source data containing content for a
plurality of titles is selected, describes what source data content is selected at specific
25 time intervals, and describes how the selected content is connected and reproduced.
Based on the keyboard input, the CPU generates scenario data St7,
which encodes such information as the location, length, and time-base relationship

between edit objects in the selected parts of multimedia source data St1, St3, and St5.
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It should be noted that generating the scenario data St7 is described in
detail bel ow together with the structure and operation of the editing
i nformati on generator 100 while referring to Fig. 37, Fig. 38, Fig.

39, and Fig. 40. The source stream buffer has a specific
capacity, and outputs after 5 delaying the nultinedia source data streans
Stl, St3, and St5 a specific tinme Td. This delay is required because a
certain tinme Td is needed to determine the editing process contents of
the multimedi a source data based on the scenario data St7 when encodi ng

i s done at | S BB AdteR thitCgeeratig @.edéseaa% Hat® STERCESdGBed iR Uetaif beltien

a sequenti al encodi ng process 1s used. It Is therefore necessary

during t he tagsthed withithe stnedulerandldberatiorcefsthe teditithgl informbtiomyéneratoti 19030hilec e

data for time Td for synchronization with edit encodi ng. The del ay

time Td uséefering teikg. qf@wﬁsaﬁga@ﬂtamfb':@r 88ess only needs to be | ong

enough to resynchrong_ﬁe t he varl Qus nt s of tﬂ.ﬁ S d t.he sogrce
u

stream buffer theref dNg $RHHRIS S?ae'brpb’ﬁg SsBnIRES y°‘5P“t§t

hi gh spged

source gat ge!ay m&ﬁgg{]g&'%done &ngét%ﬁtream%Sﬂ S, asng\elgnkgﬁ %ﬁé}é@# rg%rﬁ’dﬁ's
gener at ed afayti8 fe@iifed Bodaubt & ceriaf tims Td’\fQ%eHQG tdTHefel i the Htirgprocess
data is encodéd during batch encoding, the delay tinme Td nust be at | east
as | ong as contentooktheimiimetia sdurce datachased @nshe scenario ézten St When eroding a
| ow speed, h| gh cmoamt storage nedi um such as video tape, nmagnetic
di sk, or offt¢denga hgksammh@eébgéwnafmqta Sois gwrgt@drtmta whgmasequantiahn

g%_rﬁ g;nf It ;rgce%ag us'g{gﬁ% apﬁgqcﬁd{ ﬁprengeaﬂgcens%%w during thé L@ﬂ @ﬂ L0 e
cart r ol g?&%ﬁe Scen Pifl @\ghﬁq%{’% sﬁﬁ’ﬂc& cﬁa for ’urpé “I*oofo'r"%%&ﬂf)ﬂﬁgﬁér?‘% éuﬁp

and recelv e ed orma

generator tABedihfETRS ey rmnéyr@t@@dcmrthrs@éq@énﬁ‘él%omﬁ@emb@@s bhg rieeisdbe 25
paraneter data, and the encod| ng starting and stop timng signals St9, St

11, and St kihg enough)rto gdsynchigrize ¢he vatities elenents dif dhe aystem,dand the sedraen
| nformatlon relating to the time-base position and length of edit
content cofiraamdpiien tharefose apanally compiisss semiganductor maraenyios gthey Sighhspeed
controller rgcogd%g%’ec?nwdes the scenario data St7 to edit control

15 When the multimedia source data is encoded at one time after the
scenario data St7 is generated for the entire title, that is, when the multimedia source
data is encoded during batch encoding, the delay time Td must be at least as long as
one title. In this case, the source stream buffer can be a low speed, high capacity
storage medium such as video tape, magnetic disk, or optical disk. More specifically,

20 the source stream buffer can be constructed using an appropriate storage medium
according to the delay time Td and manufacturing cost.

The encoding system controller 200 is connected to the editing
information generator 100, and receives the scenario data St7 from the editing
information generator 100. The encoding system controller 200 generates the encoding

25 parameter data, and the encoding starting and stop timing signals St9, St11, and St13
for edit objects in the multimedia source data based on information relating to the
time-base position and length of edit content contained in the scenario data St7. The

encoding system controller 200 also encodes the scenario data St7 to edit control

11



command data St7' at the smallest editing unit |evel of the bitstreamthat

Is valid for the aut hori ng encoder EC, and feeds the edit control
command data St7' back to the editing i nformati on generator 100. Note
the process for generating this edit control conmmand data St7' is
described below wth reference to Fig. 37. 5 As thus

described, the nultinedia source data St1l, St3, and St5 are
synchroni zed with the timng signals St9, Stl1l, and St13 because Stl, St3,
and St5 are output after being delayed time Td by the source stream

buf fer. Mocenmman datastyyat thé gmaliest ed.tmgt@m lévél of ke Bitstreapritias isSvaliadbr thand
thus specifies the encoding timng of the vid stream St1; the video

encodi ng siagthwringteticoden BOsandsfeeds thecadit earitra bemrmmtl dzfta St eack b thetgditing
Stl to be encoded and generate the video encoding unit. Signal St 11 is
|i kewi se informationgenaratos 190, Nate thedwacess for generating tais ditrgonyol Remmanidng

ancoai ng ulets ST isakefpest belobyil ieredos o FFEP T 0400 SN 000 R S Onal
o erocbaring Lne L Aefudlaetblicly (he Afinbdd SBafe el S, sta, BRGGHE A1

generate an audi o enco g uni enco ng S
control | er sgfiéhrehized eathanatisin dc; $ighale S¥9,95tah Sard 8.3 becausSSEB. Sts%hoSS?ﬁarfeOf

arrangi ng the encoded mul ti medl a encodi ng streans in a particul ar
mut ual r el atirshefiepbeing delayed time B by thesscirde sifean baffer, Sldiecsbec:ﬁeaily, signal
[ [ urce data contained in the scenario data S

%Lt ;E‘ESA?@ I8, & dee snceding sanaloang 5@%&9@@%&&@9@% ﬁawag oh tlmmslegoh
St 33 VOB V, T
stroam - SeyCSfin i YpbCohotdngbioRbL STk b fodd i Rivait R L Gt Voo
entodi pg, &hahm SH to be enBbidd %hg’@teﬁgratt@%e" i@é‘@e %umf"%qn%r?éf@g‘lof%glg(swlse

mul ti medi a encodi ng streans, repro ucti ron 1T,

whi ch is i adiubpidtire stfeém%nb@@lhg(t@ial dor Beclanmy &ie fming at M’:Ioﬁﬁth@fsdbpidtﬁﬂee
editing unit (VOB). 25 The encodi ng system controller 20

f ur t her nor strg@mdStaieencadetdo generate a subpicheenndding gnitl I8t s8iitibet sngnagSﬂBe

formatting. paranmeters for for t| the title editin units as
a mul ti madfsg mélor @75AdNssSigRa gFHBQtth? tigiing 2t qh?‘iﬁt%“‘{@/@?a@f St5 is

Sah 5 g o et bAoA (VO e 1 8 Speci 116t

ti me- base 12
15 The encoding system controller 200 also generates timing signals St21,

St23, and S$t25 for arranging the encoded multimedia encoding streams in a particular
mutual relationship based on the streams St1, St3, and St5 of the multimedia source
data contained in the scenario data St7.
The encoding system controller 200 also generates stream encoding data
20 St33 for a title editing unit (VOB) of each title in one video zone VZ. The stream
encoding data St33 indicates encoding parameters for system encoding, that is,
multiplexing the video, audio, and subpicture multimedia encoding streams, and the
reproduction time information IT, which is indicative of the reproduction presentation
time of a title editing unit (VOB).
25 The encoding system controller 200 furthermore generates an formatting
command signal St39 defining the formatting parameters for formatting the title editing
units (VOB) as a multimedia bitstream MBS based on the title editing units (VOB) of

each stream where the title editing units (VOB) are in a specific mutual time-base

12



rel ati onship. The formatting conmmand signal St39 is used for generating

connecti ons between the title editing units (VOB) of each title in a
mul ti medi a bitstream MBS, or interleaved title editing units (VOBs)
for interleaving the title editing units. The vi deo

encoder 300 is connected to the source streambuffer of the 5 editing

I nformati on generator 100 and to the encodi ng systemcontroller 200, and
receives therefromthe video stream St1, encodi ng paraneter data for video
encodi ng, and encoding start/stop timng signals St9. This paraneter

data incl uGgmtiohdHip.CTiE Rirfhatting corhfang igHal msgztsaﬁééﬂd?g;%@tm@ cdtirlectione

encodi ng conditions for starting and stopping encodil ng, and type of
content i nhetwedn the titld editingeunits (MOB)eoft eachf titlerint & anultimediadbitstrdam MBS, or
exanpl e, whether the signal is formatted as an NTSC signal, PAL signal, or
tel eci ne mterle@vadeﬁﬁleec%asgaumt:a{m&smrda@r!@awamﬁgﬂt@ g&ﬁmg BARS. t he vi deo

hereby oaner avox- s ndTer Ve B Ceisctpbld 6 pE Goblcs BRah burf b e
Th bpi ct . 50Q_ | - it

15§t gy site” BSERN Oengath RE B b8 SAdify BRI cBhvdley 208, 49
and recei vVegceives t@@@g rtqé{\rfd@@ sw:%ﬁi stgll,i eAcSdifiG patarhetenstal fOF vidleb Rinebding,

stream encodi ng signal St ased on the paraneter signal St1l for

subpi ct ur e sswdrermodimycstdit/stpp timngssignals St8.€This paraemeteddatabicludes; ddeexample,
specific part of the subpicture stream St3, and thereby _generates the
subpi ct ur e the @perdigo sstad/stapstiming, pis rate, encoding conditippg e ghastingaad Stopring i s

al so connected,to a urce buffer of the editin L nf,or mat i on nerat or
100 and 't STERENGa08 RS & tert o fesbip® b cantent Aigisaation MoBREs.dPF om
t he“'audj,o i ' ' I . Bas e '
encod A8 paranEls WefEr 1R SeRaCR AR B PSS S AL Horh loPteiuche
audi o enco@ehtent. B&SEd @ACREAGded Gy SignairStoothet Vided edtodst 30Rendddes @ind
t hereby generates the audio 25 encoding stream St 19.

The vi deo specifimparifdfdéhe gideoistreannBid c ard thesehhgendrates the visgorergodingzstteam
stores the video encoding stream St15 output fromthe video encoder 300.

The video 9t19. stream buffer 400 is al so connected to the encodi ng system

(ignt roller 200, and St‘aescil.lb;:aicture encoder 500 is connected to a source buffer of the editing

15 information génerator 100, and to the encoding system controller 200, and receives
therefrom the subpicture stream St3 and the subpicture stream encoding signal St11.
Based on the parameter signal St11 for subpicture stream encoding, the subpicture
encoder 500 encodes a specific part of the subpicture stream St3, and thereby
generates the subpicture encoding stream St17.

20 The audioc encoder 700 is also connected to a source buffer of the editing
information generator 100, and to the encoding system controller 200, and receives
therefrom the audio stream St5 and audio encoding signal St13. Based on the audio
encoding parameter data and encoding start/stop timing signal St13, the audio encoder
700 encodes a specific part of the audic stream St5, and thereby generates the audio

25 encoding stream St19.

The video stream buffer 400 is connected to the video encoder 300, and
stores the video encoding stream St15 output from the video encoder 300. The video

stream buffer 400 is also connected to the encoding system controller 200, and based

13



The authoring editor paranmeter setting neans 110 outputs a

synchroni zati on signal St300 for synchronization with the source stream
edit timng to the stream input buffer 109. The
authoring editor paraneter setting neans 110 al so determnes 5 whether the
encoded user editing command content conforns to the configuration and

functional limtations of the nmultinedia bitstreamdata format of the
mul ti nmedi a bitstreamused in the authoring system the authoring
encoder EC, and the authoring decoder DC described bel ow, that is,

satisfies the authoripg egithoMfy 288HR" feRaelarORetting medhe qququt;ﬁlﬂs a

editor parameter setting neans 110 conmbined with the editing

i nf or mat i oyaeoAization $hahSe3080for sphahmonizaticnwitiCié sewrce istredmaedit Eming to
shoul d be noted that the authoring editor paraneter setting nmeans 110
t hus conpr itis@streara inputibuffer 109. to present the source streamto the user in
the snmal | est edltlng_IJ}J_lnlts po, hor.i n

thl

th
editor parameter set ﬁgamgglqﬁﬁﬂeﬂ%rﬁm%ss?mag meanstﬁﬁ) G & i%fm'i"

Condi t1 8ne Wb Raebg: Bt ST coieRl 2Bl "?%aﬁ%é@ﬁéf@ﬁ%%ﬁf[%ﬂ?c"°" i

edi ting copfr&ional hm.ﬁa%ﬁ@n& d®d ansHirhBdiz0 bitSife C@stan torfat t SMMtIs® Thlledia

200 as the scenario data S shown in Fig. 2. Based on this editing
control coritstrdamiatsed mftheemmlnggswmelm authoringnemaddee EQ Gihdytiecauthering he
aut horing encodi ng paraneters. Based on these aut hori ng encodi ng

par anet er s dechdelCrdascriged heloys thatds, e&&tlgmthpwt@@mgc%dlgvar@mﬁiewndﬁms
St3, and St ner ate an aut horin Lt]e bltstr
a.result of @‘@alag ripg edkor, @?Fﬂf??tﬁbgi?&ﬁ'qg 'B%?%ﬂ CE'&*?H}% Syith the editing *°

comt’ a| d i ' Mk

i tor 15 THGHEHAT Sonderf, 104°8r¢ RELA I RTERTE F‘*ﬁ'd@s‘??%ana‘)%%- Jrshense
that is, dgjed Mt%’r’é hifhoring ed%r paramstsrisetingomedhd 1ParERéshpriseacthe fability
editing condition values, as editing information 25 data St302 usabl e by
t he edi ti ndoipnésentitic Source sream tafige user in the smallest editing This pdssibleg

I nformation display 106 is equivalent to the above-descri bed

di spl ayed, and by chd¥hemghe athedng edierparametes setingimeans i1 detarminesihat

val ues Sho‘;}ﬂﬁ djsﬁﬁﬁ%gg}q%eggﬁt?d? BHiménd'35ta SER S5HHEE"the HuliiSring® &t bifhmeter

commuands u

16 15  conditions, the authoring editor parameter setting means 110 outputs the editing control
command data St7R to the encoding system controller 200 as the scenario data St7
shown in Fig. 2: Based on this editing control command data, the encoding system
controller 200 generates the authoring encoding parameters. Based on these

. authoring encoding parameters, the authoring encoder EC encodes the source streams
-

20 St1, St3, and St5 to generate an authoring title bitstream.

As a result of evaluating the authoring edit. parameter conditions
contained in the user's editing control command data St7R, the authoring editor
parameter setting means 110 outputs the editing parameter data, that is, data indicative
of the authoring edit parameters and the editing condition values, as editing information

25 data St302 usable by the editing information display 108.

The editing information display 106 is equivalent to the above-described

displayed, and by checking the editing parameters and editing condition values shown

on the display, a user can reenter correct editing commands using the editing
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on timng signal St21 outputs the stored video encoding stream St15 as
ti me- base adj usted vi deo encodi ng signal St27. I n
t he sane manner, the subpicture streambuffer 600 is connected to the
subpi cture encoder 500, and stores the subpicture encoding stream St17
output from 5 the subpicture encoder 500. The subpicture stream buffer

600 is further connected to t he encodi ng systemcontrol l er 200, and
based on the input timng signal St23 outputs the stored subpicture
encodi ng stream St17 as the tine-base adjusted subpicture encodi ng
stream St 2 i : ! r ' f | S
Connect od 5 W95 §31 outpus IR fded Bl MRENEINT s e bese
st ream St 1Qdjusted tvideoshdotihgasighan St2roder 700. The audi o stream buffer
800 is further connected to the encoding system controller 200, and

based on the input timihegamemanner, #e subhpictute straans bufferbflidiconnected to the

encodi ng stream St19 as the tine-base, adj ust ed audi 9. encodi ng. stream St 31.
The syst emskRRIStER cogedersoll, andcateres:the SubPtite snepring aitean st /20uiput ffom

R N o S B B SRA R R AR .
20 st . WRPEAUI ovpnPEANBEAY B n BRTnBi TR S SV Sk ©

t he encodi fige sicred rsubpitture! érsodigOstredrd St17 ag @wetivrsbase radfjustedt Sibpictaiteem
encodi ng stream St 33. 20 Based on the system encoded

encodi ng p&needingstreameS@8d encodi ng start/stop timng signal St33,

th t d 900 | i |ti di . t he.

e base adi st ed o HEARENGE; Hhe Gigle Sugameifer, By in coshetied: o e ‘aliio
connecti PRoPHE 780 pid stres the s ensoding ek ST Bup{ oo Blutfenkod: ' ©
St35 is inggh. Tina uL@EOst Butereddeets ¥aMkr Sorirdctdifio the eﬁdbﬂgﬁ)éfs?&eﬁp

t he encodi ng systemcontroller 200 fromwhich the formatting par ter
data and f contmbierm200;tzard basexp ohi thienigpet timirlg SigRal 8t25 outputs the sforesraiLdiong

3 i g\ejl)t Izgﬁ gie?lgqat#ag 1sg‘ieta|§%$r188n;sl\t/ﬁes 'tim%z-ig:sde :drj]usztgg ahiiitol e%cggiingis?r%aumnis%31.st 391 hi4
The system encoder 900 is connected to the video stream buffer'400,

15  subpicture stream buffer 600, and audio stream buffer 800, and receives therefrom the
time-base adjusted video encoding signal St27, time-base adjusted subpicture
encoding stream St29, and time-base adjusted audic encoding stream St31. The
system encoder 900 is further connected fo the encoding system controller 200, and
receives therefrom the system encoding stream St33.

20 Based on the system encoded encoding parameter data and encoding
start/stop timing signal St33, the system encoder 900 applies a multiplex encoding
process to the time-base adjusted streams St27, St29, and St31 to generate a title
editing unit (VOB) St35.

The video zone formatter 1300 is connected to the system encoder 900

25 from which a title editing unit St35 is input. The video zone férmatter 1300 is further
connected to the encoding system controller 200 from which the formatting parameter
data and formatting start/stop timing signal St39 are input for formatting a muitimedia
bitstream MBS. Based on the title editing unit St39, the video zone formatter 1300
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rearranges the title editing units St35 for one video zone VZ into a
sequence conform ng to the user-defined scenario, and thereby
generates an edited multinedia bitstream St 43. Thi s
mul tinmedia bitstream St43 edited to user-defined scenario content is 5
then transferred to a recording section 1200. The recordi ng section 1200

processes the edited nultinedia bitstream MBS to data St43 in a formt
corresponding to the recording medium M and records to the recording
medium M Note that the nmultinmedi a bi t stream MBS contai ns the vol unme

file strucigafrany&StheitieyifindinieISt3s RiNehedadeo zone \@ﬁﬁ@é%@gu@%é Ehforming

recordi ng nmedi um generated by the video zone formatter 130

The encodetg thel tseraddfinet)iscehare narfd Sierelan geheratdsean widitet! rultiseidiay bitstream
decoder as described bel ow for reproduction of the edited title content. It
will be ob%#8us that in this case the nultinedia bitstream MBS does
not contain a vol umarf.i le str 3> Scenatio data St7

FS. 15 )
gener ati on his m“'f'meéiﬁbﬂ%%ﬁm@%%/egﬁ%wﬂﬁg}qﬁﬁsd Seenaliq ePightis st 7

Chioh & o BR Yrisfmed to N BRAFATSechER 12861 Pt Kdoling LECCfaddorbblssed ink "
shown. As gdisen multirhiegia Bifstreali® MBS io"data ' SMIBR | #TFormat cHFERIGHAg 10 Qhe

conprises an editing information input nmeans 102, editing informtion 20
convert er re@drdirg triedium /, enidtrecorda tathet recoding mediume M Notd that ¢k multmedia

i nformation di sgl ay 106, and streaminput buffer 109. The editing

obj ects, thithireasy MBe contatns the volumeyifile (Fteictuse dVESdivehieh ipdieales, physical: 1,

52 209,40 fod TR il 4 conero 5/ STEE B iR o 0
| nput ggeans 102 is ar ﬁ??@&ﬁ] rmb[ﬁ Orﬁé BﬂstF‘é%ir%;s‘r%Eéén aldoohé Balgut Wrectly ta g,

refl ecting user intent e au I ng enco

edi ting i nd&doder b deSEDERN Betow IdttepRdactiBIPdithé elitédiitkeedntant. Ithall be obvious
editing instruction signal input by the user by neans of the editing

i nf or mat i othat impthis case thewaulimadia, bitstrdamdviBSatdesnat lsontairea anlumel filestraicire

15 VFS.
15 <1.3> Scenario data St7 generation
The method of generating the scenario data St7 described above is
described next below with reference to Fig. 37 in which a configuration of the editing
information generator 100 is shown. As shown in Fig. 37, the editing information
o generator 100 comprises an editing information input means 102, editing information
et

20 converter 104, authoring editor parameter sefting means 110, editing information
display 106, and stream input buffer 109. The editing objects, that is, the video,
subpicture, and audio source streams St1, St2, and St3 are temporarily stored
synchronized to the edit timing in the stream input buffer 109.

The editing information input means 102 is a means for inputting editing

25  instructions reflecting user intent to the authoring encoder EC.

The editing information converter 104 is a means for converting the
editing instruction signal input by the user by means of the editing information input

means 102, and generating the scenario data St7.

15



i nformation input neans 102. An aut horing encoder EC
conprising an editing information generator 100 wth a different
configuration fromthat shown in Fig. 37 is described next below wth
reference to Fig. 2 and Fig. 38. In the editing information generator 100
shown in Fig. 38, 5 the authoring editor paraneter setting neans 110 of
the editing information generator 100 shown in Fig. 37 is replaced by
an editing information convertor 111. In addition, the editing

i nformati on converter 104 outputs the scenario data St7 sinultaneously to

this editi Woﬁﬂétﬁ]ﬂf\hﬁﬂﬂeﬁﬁm@i.t or 111 and the encodi ng system controll er

200. Based e scenario data St7, the encoding systemcontroller

200 generates editi ngnGRhéritg eritodePECERIhsHRIg & &diting infsmeaion genermor 00
the authoring editor paraneter setting means 110 shown in Fig. 37, and

det er mi nes withea Idifferentecanfigucition feam thati shawn in Fig. S@rismiedcribed next below sithes

the conditions of the authoring edit parangters. The encadi ng, syste
control | er referenasda Figrseand Gigt gs-i‘Hﬂi‘%ﬁ&t'%"’tﬁ?mﬁ'@”ﬁ@ﬁﬁﬁtoﬁ $hawn 'nsFy'g- 38,

Chown 1 A i abpaR PSRt oSHg BT St heisds RecymefibhRlgngfSy g
conver tor 10 oV FLFERT 3, ertaged by, an sditing incieRtl cofon 1T BBiton,

St 7 si m | arhy etiRingefoAnbtien cotvertbrt104 quipasehe scérario tdgtansinsimultanedudly to
(Fig. 37). In addition, the editing information convertor 111 includes the

eval uat i on this editingsinfarmation zionvertorml tthand the eocoeding systemeontraliar 208 Based
i nput fromthe encoding system20 controller 200 in the editing.,.
i nf or mat i ondhe SCenaindata %Gt ther FROGHY BEHEM CoNIrANes 4R gesierates Sdiipesonitol

Somer af8r FOFTORIS S, S g the ' Siag WG b Mo BURCRRY ' cdier ' pBR ting
the flow Cbﬁéénsj A 151 $howt? in Fig. 37, and. determines Avh&theP e Chcoblb8 dé'%‘?rediﬁﬁg?rs_

desired title editing 1nstructions using the 25 editing information
gener at or Rthrhand tdontermusatiefies rthentorditionsSo8 thanalitbbinglictlitl parinaters. The

the editing information display 106. At step #202, the
edi ti ng i nfencedingosysiemy eentmilel @P0gthesr gmbeds hdata indicative) of i the degstilt Bf7this he
210119, g ok il e oo A0 35, W e as g i .2
| nf or maLi of, WS Rlifg FHEmHRREBhYeftS1%111 in the editing information generator 100.
The editing information convertor 111 outputs editing information data
St302 as scenario-data St7 similarly to the authoring editor parameter setting means
110 (Fig. 37). In addition, the editing information convertor 111 includes the evaluation
result contained in the edit control command data St7' input from the encoding system
20 controller 200 in the editing information data St302 output from the editing information
convertor 111,
Next, the operation of the editing information generator 100 shown in Fig.
37 is described first with reference to the flow chart in Fig. 39.
At step #201, the user enters desired titie editing instructions using the
25  editing information generator 100 for the source streams St1, St3, and St5 displayed on
the editing information display 106.
At step #202, the editing information converter 104 generates the

scenario data St7, the authoring editor parameter setting means 110 generates the
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content of the editing instructions for the user. At step
#203, the authoring editor paraneter setting neans 110 gener at es
editing command data St7R based on the scenario data St7. 5

At step #204, it is determ ned whether editing comand data St7R

satisfies the authoring editor paranmeter conditions. If it is determ ned
that the conditions are net, the editing control conmand data St7R i s
output as the scenario data St7 (Fig. 2) to the encodi ng system
control | er 200. However, if it is determined in step #204
that the a i | r t EAMY trifomsatRnedi 13 efifd ng
I nformati ol#dggpaﬁga%aztél?ga%g?g?' '?gattﬁg I lieﬂéi ti r%lhl %lgglrb%'anﬂ%ﬁ édgiégpl ay

106, and ceohtent of thepsdifiracikstractiohe fortBé useflhe | oop of step #201, #202,
#203, and #204 is thus repeated until the editing control comrands i nput

by the user satisfy #testept #2PBndhedautbering regitor cpateminier iseiing means 110
At step #205, the engodi ng sys roller 200 generajes e authoring 15
encodi ng p&EHREAes §Q'BHS§BWQ¢|‘§§A§§{%ibﬁﬁe‘iBH?h%?&'f@ﬁlﬁé#’ga §L#a. The °
aut hori ng encodey, t | 3 i e n

ng At ‘5%% r%ﬂ gfgé)%%?erhﬁﬁedskvhet@r e?iﬂﬁgicn%gﬁmlgﬁﬁ e&’atﬁ St7ie

authoriﬁg encodi 0 generate an au

bi t stream gatisfies the autharing e_ditﬂihgal‘éﬁ%’cé‘ﬁ doMditdhs Af R détBminBH AmARhe @Bnditions
generator 100 as shown in“Fig. 38 Is al so basically the sane as the

fl ow chart sséeavet, fhe dditihg &htrobsorapiantitiata St R isendput233h@ 8cermarib data St Ifleig.
encodi ng systemcontroller 200 (Fi %7 2%), and not the authoring editor
par anet er Fate theeneaging systerpcoptroller 200gener ates edit control conmand data

St7 based on S?—?q@@gryigﬁt fg gsg ééﬁﬁi?\_gddﬁt g{e?)i 4504 "YHS% Qﬁer: tQE%r?quqtj&%tiop 9

editor parameter

entcgder, ,par %fiic?é??ipbéﬁe Aot ik, PecShiilg {rﬁc‘lﬁﬁ'&ﬂoﬁrﬂaﬂé t382 i<65fput 8 the

briefly next. I's description, e authoring encoder

par anet er s editing ipftmasion ARsbldiet 8V driel somtidl lovps dak A Rtelf #2OU ITHRABPRIf&tep
STIME, which is i ndicati've of the start and end tinmes of materi al

cor r espondi#291t #2062 s#20% an8RKUNDthus repeatedainiil the editing tonteolaiomrandsy ppubf
material; SN KIND, which is indicative of the type. of

18 by'the user safisfietheaihasiograsitor parappetescondiliang: i ve of the

D O b 5 65 Qe pytord P 0B Pl W8l

15 encoding parameters based on this editing control command data. The authoring

encoder EC then encodes the St1, St3, and St5 based on the authoring encoding
parameters to generate an authoring title bitstream.

The operation of a editing information generator 100 as shown in Fig. 38

is also basically the same as the flow chart shown in Fig. 39, except that in steps #203

20 and #204 the encoding system controller 200 (Fig. 2), and not the authoring editor

parameter setting means 110 (Fig. 37), generates edit control command data St7'

based on scenario data St7, and determines whether the authoring editor parameter

conditions are met.

Authoring encoder parameters exemplary of the present invention are

25 described briefly next. To simplify this description, the authoring encoder parameters

are assumed below to comprise a group of four parameters: S_TIME, which is

indicative of the start and end times of material corresponding to a scene; SRS_KIND,

which is indicative of the type of material; SN_KIND, which is indicative of the type of

18



about the start time and the end tinme of an input source for scene

encodi ng; on a digital VCR tape, for exanple, this would be the
encodi ng start and stop tinmes of the tape 5 source. The naterial type
(SRSKIND) is information indicating whether the material is tel eci ne

material or not. The scene .type (SNKIND) indicates whether the scene is a

mul tiangl e scene, or a parental |ock scene. The presentation order

i nformation of a scene (SN PBI) is information that indicates what .

title information is used in a scene, and the presentation sequence of

that titlegoahé@rami SR -PBIf whichCi§ NRditativeS8Tthepresdhtatich irffymedtiohlof thetdcene.

scene presentation information SN PBl is generated for that scene for each
title The sthsteindi énd mes of mdtérialidotrebporuding tnua scbaé (8pTIME)Ha infotmation
four paraneters will be gener at ed dependi ng upon the edited content.
<1. 4> Aut ha@boptthestat memam the end time of an inprabseYree iRl ssere epgoding; orsa digital

f d di f hori ng .decod . wh wul ti medi
Dl st 1 cam SRGRPA s AR AbS WpvlY Heohenghonding. fr AL Al s of the fape
lied t D . b . L .
(ot ear por SBURETHEHGRIERVBE TSRSRINGP fftomARi hAR5HAG wiREr Bie Midibrial s
mul ti nedi a {Qikipk R3PS not. Thedided thye SIVRINDICiAdREIEWhathepd sretistdne

present invention to present the content 20~ of each title according to a
user - sel ectagltiangle ascene, bt asparehtdl hecknsdend. (Tihet presentation oedeminformation of a
enbodi rent of the invention a nultinedia bitstream St45 encoded by a DVD
encoder  sceme(BN_PBYdisdefermatian thet énrdicates mbat title iformation is used in a scenepn

o, e S ool PR L s IR
25 f , ' :
T e e G, P 0 ek e

control | er i3 %ech & BURMKE LIt il BeCsladuUs that mMdreOthaRthasesl ifeurdssrafrviierd 20, ber

reordering buffer 3300, and a sel ector 3400, synt hesi zer 3500, video
dat a out putgenerated dep8bdifig upon theleditatibcantenit put termi nal 3700,
19 and a video decoder 3801. Not e t hat

the sel ector 3400 is connected to the synchronization controller
<1.4> Authoring decoder DCD

15 Referring next to Fig. 3, a preferred embodiment of an authoring decoder
DC when a multimedia bitstream authoring system according to the present invention is
applied to a DVD system as described above. An authoring encoder DCD  (hereafter,
a "DVD decoder") appropriate to a DVD system decodes a multimedia bitstream MBS
edited by a DVD encoder ECD according to the present invention to present the content

20 of each title according to a user-selected scenario. It should be noted that in the present
embodiment of the invention a multimedia bitstream St45 encoded by a DVD encoder
EC is recorded to a recording medium M.

An authoring decoder DCD comprises a multimedia bitstream
reproduction unit 2000, a scenario selector 2100, a decoding system controller 2300, a

25 stream buffer 2400, a system decoder 2500, a video buifer 2600, a subpicture buffer
2700, an audio buffer 2800, a synchronization controller 2800, a subpicture decoder
3100, an audio decoder 3200, a reordering buffer 3300, and a selector 3400,

synthesizer 3500, video data output terminal 3600, an audio data output terminal 3700,
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2900, and receives therefrominput of selection command signal St103.
The mul tinmedia bitstreamreproduction unit 2000 conprises a recording 5
medi um drive unit 2004 for driving the recording nediumM a readi ng head

unit 2006 for reading information recorded to the recordi ng nedium M
and generating a binary - read signal St57, a signal processing unit
2008 for generating a reproduction bitstream St61 by variously
processing the read signal ST57, and a controller 2002. The controller

2002 is connected to the decoding systemcontroller 2300 fromwhich it 10

recei ves auin' Videederolet 3601€am r epr oducti on command signal St53, and
gener at es reproduction control signals St55 and St59 for controlling,

respectively, the rdéatedhatghe selectwmomlsiwmmdadtothemtynci)roﬂhﬁﬂomndntml@nal
processi ng uni t 2008. So that the user sel ected parts of
the vi deo,28%bgndresaivesstheraiwm input of sﬁmmrgam signal $I08i nedia title

d db h h d d he d d
compr i sed a Scnar i ATECTUERGFAS POTayIBEBPALCHAL G 2090 FAFupIRES o roc0ring put
Lo apDronrighehy ol s 3bod 5 AHAREIENBCGRARE RieoRfn 10 d Rk ead unit 2008

correspon I's se eproduce

The scenarfgp réédtﬁ@‘ilﬂbrrﬂét% RicBfduidate! the reBBYdirtEMmediuns W @l hetiefatidlh bina

Based on the content of a scenario entered using the authoring encoder

the user 2@adsigral Sh5Y, leegipnalipiocessing Wit wq&fwlgenemtmgcasnepmﬂmbmmbltstmam
Based on the keyboard i nput, the CPU then_generates sceparig selection
data St51 P E)ﬁt‘f%ﬁ'@'—'&'h@ﬂ%@%% éb@rrsaﬂosmna! STohe a5d e ongollen e0dr 2heo

. ol RS R AR e ol 55, B W, o
cont r oy erreggﬁgs WRIGhE e%fs‘ﬁ%éhp &;ég@gnc&ﬁ&%na%. il 5532 tes

t hereon the eco I Ng system COﬂtI’O gener at es a reproguct on

i nstructi ogpesdittibn Tohfof anﬂgrstﬁwdndrﬁt%ﬂ@r 2bhweollisd, rebpedtivelyl iRl retording
bi t stream reproduction unit 2000. The decoding system controller

2300 furt haediem devea enit (motops2004 and Sigmazlmrmemgmmtumﬂsr uction information

fromthe scenario dafa St53, and gener gt es
20 ié%daatnm ASer-Ralerled pans é% theuvidea. sybpightreqang audio,

COTL 0L o S BT8R corechg A BB 6 A ke
2300 afs50 putdetolar DOD Romiplised BldceRali6 Sledfst 2100! WhercBy Xcehaio BBME &4R be
output to appropriately instruct the authoring decoder DC so that the corresponding
scenario is selected and reproduced.

The scenario selector 2100 preferably comprises a keyboard and CPU.
Based on the content of a scenario entered using the authoring encoder EC, the user
20 uses the keyboard to enter a particular desired scenario. Based on the keyboard input,
the CPU then generates scenario selection data St51 indicating a selected scenario.
The scenario selector 2100 is connected to the decoding system controller 2300 by an

infrared communications device or other means.
The decoding system controller 2300 generates scenario selection data
25  St81, and based thereon the decoding system controller 2300 generates a reproduction
instruction signal St53 for controlling operation of the multimedia bitstream reproduction
unit 2000. The decoding system controller 2300 further extracts the user's

reproduction instruction information from the scenario data St53, and generates the

20



Mfromfile data area FDS information in the streamreproduction data St63,
and 5 thereby generates title information St200; the extracted title

i nformation includes video manager VM35 VIS information VTSI, PCGC
informati on CPBlI #j, and cell playback time (CPBTM. <1.5>
Scenari o selection data St51 generation 10 The scenario

sel ector 2100 is described next in detail below wth reference to Fig.

40. The scenario sel ector 2100 conprises a scenario sel ection

i nformati on entering neans 2102, a scenario selection information converter
2104, and decodifig tinfokation Qétﬂétrequirétl 61 decoding c8ARSi: The decoding information
The scenario selection informati on entering neans 2102 accepts 'scenario 15
sel ection teklais dgsnnbleyj in detail beiperwith eeferenocs te g 32sand Figrd3e Therdeooding
device, or as a uter file or_other tty pe of electronic data

cont ai ni ngswéﬁh‘iqfﬁmﬂ@[ gg@@ alsmaﬁraptséttl%worma ion recorded to the recor@aggnwum 0

| t f t f ti t h
soenar 8”5 B a1 Rt AR 1T dPETRIR Ldhe SHPa0 [Sprodirting deosia (W
St 51 ol
title i nf or mat 1’0 ﬁQa%r%t% @;f& ﬂ‘r?p %$n ?I%%&ﬂﬁé’%&{?ﬂg%%}lﬁ%r na tlfog'}nlng{ugégg'?/deum te
for pr esenma?@géhQ'M@PW@Jmﬁﬁrﬁa'tlbh /TSI, PG@#ﬁéMtioﬂrcSPQp Jk(aﬁugceu%iaymk
exanpl e, when a plurality of titles are contai ned on a , the tit
i nf or mat i otimei (GpPBiNMhit 2106 presents image informati on needed for title

selection on a renote control or other device. It should be further noted
that this title I nformation display unit 2106 is not necessarily part

f 5 i nf ti ded f titl

. |the "on e SRR B e S Gt PR ai'cpiny  apparatus
€

coffnecigd to the vi d?ﬁﬁdé’éé?’laﬁat Q%\E?l??rﬂd}aés Hlirived next in_detail below with

Returning to Fig. 3 e stream has a particu

capacity, referenapdiot Eigio4@r Thy sUepafs dekittor 2900 Ctbrsprisea! a bidehhric agBISitoh
i nput fromthe nmultinmed a

21 information esitering means Eﬂﬂz,dau scenanioselactian rformaatibnecanvertes2104; and
stream addr%flg i nformati.on initial synchronization val ue

i nf or mat i off 'rJBHB"F‘téﬂrbd'§P'?¥éﬂﬁ'lt@89§r ol data St63. The st ream buf fer
2400 i's connect ed tOTEQEcg?aCr%déelgct%}ﬁﬁfSnngt? éncfclarllﬁgr m%g:qg 2162 gcgeep S §&enario

15  selection data input by a user-operable means such as a remote control device, or as a

| e

computer file or other type of electronic data containing scenario selection information.
The scenario selection information converter 2104 converts information
from the scenario selection information entering means 2105 to coding information St51
, that can be processed by the decoding system controller 2300. The title information
-~ 20 display unit 2106 is a title information display unit for presenting the reproduced title
information St200 (Fig. 3). For example, when a plurality of titles are contained on a disk,
the title information display unit 2106 presents image information needed for title
selection on a remote control or other device. It should be further noted that this title
information display unit 2106 is not necessarily part of scenario selector 2100, and the
25  image information needed for title selection can be presented on a CRT or other display

apparatus connected to the video data output terminal 3600.

Returning to Fig. 3, the stream buffer 2400 has a particular buffer capacity,

and temporarily stores reproduction signal bitstream St61 input from the multimedia
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the generated streamcontrol data St63 for supply to the decodi ng system

controller 5 2300. The synchroni zation controller 2900
is connected to the decoding system controller 2300, receives
therefromthe initial synchronization value information (SCR), sets an
I nternal systemclock (STC), and supplies a reset systemclock St79 to the
decodi ng systemcontrol |l er 2300. 10 The decodi ng system
controller 2300 generates a stream read signal St65 at a specific

i nterval based on system clock St79, and supplies the streamread
si gnal St Gitstridail) PeptbAGaBnbUhit ©00848Rd extracts the stream addr@ihelrﬁéﬁﬁatf&aﬁna'm t
in this case is a packet. The decoding system controll er 2300 conpares

the SCR i rinttiak sghetranizationt valuedinfarmalion dot gehdratensirdem séontraindifa S163.f The
2400 with the s¥stem clock St79 fromthe ;%nchr oni zation controller 2900;

when stream buffen2400 iskcopnected te dkeldecomingsystem erdmller 22300 @nddalacgdes
system controll er 0 ener at adreu ) al, St65. Note that
i s T ead Wb rasnerate ctmam, RoftEO st raind o SUPBY 3 nes HeHing SYStRr BHRIEOTRT
control_s t transfers. Based on read signal St65,

the strearfibuffer 2400 out puts reproduction 20 bitstream St61 at a

specific interval. The synchronization conttoferd®00ds Bénﬁéfﬁéd?tﬁ thenddcetingrsyd&iR
al so generates a decoding stream i nstruction signal St69 based ‘on

scenari o seintroilen2300; raceéivésl therefcbo thepinitial shechttesiagiiorgvalue infetmatiom (SCR),
instruction signal St69 to the sgsstem decoder. 2500. The decodi ng stream
i nst ruct i cetsiagniatersalicsysteni degkeSTRk andr suppliepa teset sistemielock Sipditetthee,

and audi o streans cor ng to the selected scenario.

Based on tcffé%{&% GHQ{r?'%p%E(gbdecodi ng streaminstruction signal St69,

t he’ syt em decoder tef ulpd dio
Streand o Tnput 1 ECPRaRg syslnt coRltbier 2ot pEftatesy BRI Fead HiorhH
subpi ct ur esfgafdied spdéific imérdal based on system clock St79, and supplies the stream read

22 audi o buffer 2800 as video encodi ng stream St 71,

subpi ctur%lgmalcﬁﬁﬁgaﬁ'tersimaﬁbm:‘um and audi o encodi ng stream St 75,

respectively. Wen a title contains a plurality of audio
data streans for audihe idatajiread ik in this case is a packet. The decoding system

controller 2300 compares the SCR in the stream control data extracted from the stream
15  buffer 2400 with the system clock St79 from the synchronization controller 2900; when
the system clock St79 exceeds the SCR in St63, the decoding system controller 2300
generates read request signal S165. Note that this read control operation is applied in
packet units, and thus controls packet transfers.
- Based on read signal St65, the stream buffer 2400 outputs reproduction
20 bitstream St61 at a specific interval.

The decoding system controller 2300 also generates a decoding stream
instruction signal St69 based on scenario selection data St51, and outputs the decoding
stream instruction signal St69 to the system decoder 2500. The decoding stream
instruction signal St69 indicates the stream IDs of the video, subpicture, and audio

25  streams corresponding to the selected scenario.

Based on the instructions in the decoding stream instruction signal St69,
the system decoder 2500 separately outputs the video, subpicture, and audio streams
input from the stream buffer 2400 to the video buffer 2600, subpicture buffer 2700, and

22



| anguages, for exanple Japanese, English, and French dial ogues, and a
plurality of 5 subpicture data streans for subtitles, for exanple, in
di fferent | anguages, for exanple Japanese subtitles, English
subtitles, and French subtitles, an IDis assigned to each stream
That is, as described with reference to Fig. 7, a streamID is assigned to
vi deo data and MPEG audi o data, and a substream ID is assigned to
subpi cture data, AC3 audi o data, |inear PCM and navi gati on pack NV
data. Wiile the user is not aware of 10 the ID, the user selects the

| anguage i audie sufﬁérozsuoeégmdebf@;@umg%t@amlsm,tdulbgicuﬁér&wcbhm strearf @3y i 0

sel ector 2100. If English audio is selected, the corresponding to the

Engl i sh and audicoencodingasisdarn ISED, respeletivelgcodi ng system control | er 2300 as
scenari o sel ection data .. St5l, The decodi n% system control |l er 2300 t hen
forwards that | D to ¥Wengiteeeniainsadiurality of aydio daia sireams fog audio in different

P e AT BB 05 B, P 6500 ] el o
t s ; f . ' f

ubp ot o ¢ HEpPR® ot Sralfs o Sek SoCExartbe, byrefent 1iERa0s. 6 essitPre. ..

St 71, subpygparigsecsdistities IEAGIISRASNbEHES . and Frenah @uBtitfisO afANDORI @idHicdereah’ S,

respectively. That is, when the streamID input from20 the scenario

sel ect or 2seamailbhtis, as deperitest wittDreferencé to Figd 7f a streaimd Dsis rassignied td evideo

2400, the system decoder 2500 transfers the ﬁ?aju_:kets_ to the correspondin
buffers  datg anddPiGraudio datsy and mpikatigas HAfs assignagoto subpiguie datay AC

2800) . . . I di t.i th der 2500 d ts t

- epr oduct i BHIGRtp. Freps POM "o Bt lin ot YRR NERRE Fle G5t 5t B 47
el | & B b d ; at ol VO

Tt or et i o Gy UsgrspleciEie BhOFAR Muftlon Chrelafl M ARG S Sublted hing the,

through t heceeariiselgctoy 31 GaNIERRglishldutlio i %@fé_cte%{f,%eslm#é%@ohein? h6 the English

synchroni zati on control l er 2900 as synchroni zation control data St8l1.

Usi ng t he eudionisdransfariashtoctbetdesbdidgtsystens tontrdlier 230@ as scenario selection data
. 23 controller 2900 determ nes the decoding start timng for

each streamieb khedecoding system caaise)ler 4509 tenspruards thatdDite the sustem dgcader
sequence. 5%66?!1 g{éé.hi s decoding timng, the

15 Based on the instructions in the decoding stream instruction signal St69,
the system decoder 2500 separately outputs the video, subpicture, and audio streams
input from the stream buffer 2400 to the video buffer 2600, subpicture buffer 2700, and
audio buffer 2800 as video encoding stream St71, subpicture encoding stream St73,
and audio encoding stream St75, respectively. That is, when the stream ID input from

20 the scenario selector 2100 matches the packet ID transferred from the stream buffer
2400, the system decoder 2500 transfers the packets to the corresponding buffers
(video buffer 2600, subpicture buffer 2700, audio buffer 2800).

In addition, the system decoder 2500 detects the reproduction start time
(PTS) and decoding start time (DTS) for the smallest control unit in each stream St67,

25 and generates timing information signal St77. This timing information signal St77 is
passed through the decoding system controller 2300, and supplied to the
synchronization controller 2800 as synchronization contro! data St81.

Using the synchronization control data St81, the synchronization

23



synchroni zation control |l er 2900 generates and supplies a video stream
decodi ng start signal St89 to the video decoder 3800. The

synchroni zation controller 2900 simlarly 5 generates and supplies a

subpi cture stream decodi ng start signal St91 and audi o st ream decodi ng
start signal St93 to the subpicture decoder 3100 and audi o decoder

3200, respectively. The vi deo decoder 3801 produces and
out puts a video output request signal St84 to the video buffer 2600
based on the video stream decoding start signal 10 St89. In response to

the video ymtrdtér QQG@%e@ﬁiﬁé@!th@t&éodihgeswﬁC{mné%f RacH GitfdanvisBUthat after
the video stream St83 to the video decoder 3801. The video decoder 3801

det ect s t hiecoding thestreduns arerinta particuldoseienoce. Basedaomthis decddirg timirey the
stream St83, and nullifies the video out put request signal St84 when

t he recei @yfichianizatiagtaentplieniB0p griterates aagh supglies g video stgaim decedingtstan he
ducti t,i . [t ' t | .h j to,15

L bart i oulsanal B8 g Hifd Hikeodbr 0B0 THE sy PhE R RRiSh SRRSRE 2 midy

a tr o] . : _ .

0 afa B Gy sBRISy anlopRide Lhedtl @bl 1aR SERECeIdT Al e

encoded usdtRgn deetdihg Seart Sighal 8193018, thé tibpicture \Weedder B18Hand aLtiRd@edodel S,
the presentati on sequence and encodi ng stream sequence do not natch.

Pr esent at i 3200, regpeetidalyg.odi ng sequence is therefore not possible. As a 20
result, decoded frames are terrporaril¥ stored to the reordering buffer

3300. St103 is Tsnvidepdegoder BRRT pyeduces AnchevipHiscanigan paipubsequass
bt ai t he.. ti , d i tch h tput tq Lh

syn hosi 2&rualog0h Jo 8RB RFEF 2608 basBdiqniiieid shretim ecivg' datt Yane!

out’put, f ro%pg hh feﬁgélﬁ’s%r {otle Wefoeéutpﬁiﬁgqueslt signal St84, the video l%l:ﬁfé? 250BRIUIE ©

decoder 3100 sim y generates and suppl i €s subplcture 25 output request

si gnal St 8fietviddd tredm [St83 to thebiidiée tecbdeld 380$ EThe tideb @lesuddr 3801 detects the
decoding start signal St9l. The subpicture buffer 2700 outputs the

subpi ct ur gepradugtion time istogBation containet i thewvidewistoese St83, @ddinullifies fhenddeoo
the video output request signal St84. . The subpi cture, decoder 310g .
decodes a PWRYE Feavest ﬁ’@"@h%&”d\’h?@ the recaived bit length of the video stream St83 is

28 e o MR TE8 FETBAALENAAE B AL b S AR 81
?;ﬁ?helgingeé r%h;fg%tflﬁf FepfoRBCH! tE Rt decdded by SHEPYiEEY fectideP B80T, 9%hd Gnhé e
reproduced video signal St95 is output to the reordering buffer 3300 and selector 3400.
The video encoding stream is encoded using interframe correlation, and
when viewed in frame units, the presentation sequence and encoding stream sequence
do not match. Presentation in the decoding sequence is therefore not possible. As a
20 result, decoded frames are temporarily stored to the reordering buffer 3300. St103 is
controlled by the synchronization controller 2900 to obtain the presentation sequence,
and switches the output to the synthesizer 3500 between output St95 of video decoder
3801 and the output from the reordering buffer St97.
The subpicture decoder 3100 similarly generates and supplies subpicture
25 output request signal St86 to the subpicture buffer 2700 based on the subpicture
decoding start sigrfai St91. The subpicture buffer 2700 ou’iputs the subpicture stream
St85 to the subpicture decoder 3100 in response to the video output request signal St84.

The subpicture decoder 3100 decodes a length of the subpicture stream St85

24



The synt hesi zer 3500 superinposes the output of selector 3400 and 5
subpicture signal St99 to generate and output video signal St105 to the

vi deo out put term nal 3600. The audi o decoder 3200
generates and out puts audi o out put request signal St88 to the audio
buffer 2800 based on the audi o decoding start signal St93. The audi o

buf fer 2800 outputs audio stream St87 to the audi o decoder 3200 in response
to 10 the audi o output request signal St88. The audi o decoder 3200 decodes
a length of the audi o stream St 87 corresponding to a specific

repr oduct i ' e ; TaTa[§f 8 W) | ' r ' Nigdaned
nt he. audio erpRIdAgTt, o spRETc, ropréRUetaR ko Bated ol e IroRuIch e
3700. information containedi in k@ subpiture stredmeStBs, arethas repsroducessandselitpatse
mul timedia bitstream MBS 15 in real-tinme in response to a user's scenario
sel ecti on. shbpicturs sigreat 5139 todthe systbesizer 3500l ect s a different scenario, the

o S0 b 8o SERA iS55 i
cor PR b M SRS SR o oot o 5195 o ol

I nformati ogeﬁhiggpésq?_zoo to the scenario selector 2100 by such neans as the
above-not e rared conmuni cati ons device. The scenario sel ector 2100 can

extract and pr esthet agdioadedodec 3200 gbnepdtes dndeotitbutscaudibosutpli caquest
recorded to an optical disc M fromthe file data area FDS i nformation

in the str eignal §Btntbeiasdictouffer 2606 based an theiaudio deroding start sigeal St93. The

oy 55" he avs Bt 398880 B BB s o SRR RepAghs
t e ff 0. i f f. , . ' f 7 '

bt T or Bgodhe sRAauBLEERLBL S dial S The audid HBBAdH Wap HechBEs 2 Qe e

are t heref fRlid esireRpe S8 oﬁaznge&ﬁraats@eeméf.%wqdddﬂwvme Bagdd @re the

25 menory buffer can be made functionally equivalent to

t hese separreprdudfibre timebinfarsiatign containeghinathei auelics blreambBtsi7 s and outputy th did er
that operates at several tines the read/wite rate requi red by these
separ at e bugudig gutput terminal 3700. As described above, an authoring

system according to tlpig tiﬁ)&se;')soes%table to reproduce a user-selected multimedia bitstream MBS

15 in realtime in response to a user's scenario selection. That is, each time a user
selects a different scenario, the title content desired by the user can be reproduced by
means of the authoring decoder DCD reproducing a muitimedia bitstream MBS
corresponding to the selected scenario.

It should be noted that the decoding system controller 2300 can supply

20 title information signal St200 to the scenario selector 2100 by such means as the
above-noted infrared communications device. The scenario selector 2100 can extract
and present on an internal display the title information recorded to an optical disc M
from the file data area FDS information in the stream reproduction data St63 contained
in the title information signal St200, and thereby enable interactive scenario selection by

25  the user.

It should be further noted that the stream buffer 2400, video buffer 2600,
subpicture buffer 2700, audio buffer 2800, and reordering buffer 3300 are functionally

different and are therefore represented above as separate buffers. However, a single

25



5 invention can generate a nmultinedia bitstreamconformng to a plurality

of sel ectable scenarios by real-tine or batch encoding nultinedia
source data such that a plurality of branchabl e substreans of the
smal | est content editing units of the basic title content are

arranged in a specific tinme-base relationship. In

addition, a nultinedia bitstreamencoded in this manner can be 10
reproduced according to a desired scenario selected fromanong the plural
scenari os. During reproduction, it is also possible to select
(switch t omemenesifdreaflibe MagBtfuhdtioRal equivaient to%ﬁé@é?éﬁgaréféemféré’ by%ﬂ}
(dynam cally) reproduce a nmultinedia bi'tstream correspondi ng to gne
new y sel eoneaitimeeshare basis & mematysufier it bperates shysevsiat tine the Ferwaedate
reproduce a articular scene fromanong a plurality of scenes during
r eproduct i 6¢ﬂ‘tlfedtb)t{)h@5@§ﬁpéfﬁﬂe beffersol | owi ng a sel ected scenario.

to the present

As thus described, an_auythoring a/stem accordi n%

i nvention can encode[&inae%fbe n?é \feep?rb(ﬁ}@éorﬁl& YiBRL ASePRdinge 9 dha ceregent
i - e ) ey e . )
o the. pr oubisrtion Sehtudreeste'Prhiint e uishiEm, ShiGHIRRE) AEmiaby 8l Sepeble™
appl i cat i ogcémarfosBires)-6inedr batsh @riodirgthatimedZPsourte a%@&&%héwpﬁﬁlﬁf&

editing. <2.1> Parental |ock control and multiangle contro

Parent al | dranchabter substredmsidf thesmmhkest oottent editing sitsasfaise basit e ebhtent aree
descri bed bel ow. ., The presentation tinme of video data from which i mages have
been cut 287TangedinR sgeeitc time-kasevelatiorship. setting for parental |ock

control is shorter than that of t . t.her vide ata, .ln addition, the
length of video G alfl Reite, 2 {%‘ﬂﬁaﬁﬁeeP&t?ﬁ@m rieded In this, SRNEr epn be

parent 8 | asdrolGedd ?éco‘f@iﬁb@i@ ge%esggg ascg%?riiooﬁelected fidtn B}Hotnigelﬂglp‘ﬁ;rgpéﬁern%c»s.t he

reproduction time of eac ( _ .
26 During reprotitidtion, # ishdiss posgilsle te8eleet ($iviteh to) atsi%%n§ﬁ6f§if@?&ﬁ%ﬁf friae
audi o and vi deo parts of each angl e view are reproduced parallel to

t he sane t Belgclegdsscenarioj and (gymantically) ceprotiecena meultimedia bitstream corresponding
to the newly selected scenario. It is also possible to dynamically select and reproduce a
particular scene from among a plurality of scenes during reproduction of title content

15 following a selected scenario.
As thus described, an authoring system according to the present
invention can encode and not only reproduce but repeatedly reproduce a multimedia
bitstream MBS in real-time. An authoring system according to the present invention

described above is described below with application to a DVD system, and particularly

20 to seamless connection editing.

<2.1> Parental lock control and multiangle control
Parental lock control and multiangle control in the present invention are
described below. The presentation time of video data from which images have been cut
25  according to the viewer level setting for parental lock control is shorter than that of the

other video data. In addition, the length of video data that is alternatively reproduced

according to parental lock control varies.

In multiangle control, the reproduction time of each video data option

26



that "reproduction tine" is used in a broad sense, and refers to the tine

during which data is read fromdisc, converted to audi o and vi deo
signals, and audio and video are 5 output. It is not to be narrowy
i nterpreted and understood to nmean only the tinme for readi ng from

disc, or only the time required to finish decoding the read data.

Furt hernore, even though the reproduction tinme wwthin a particular angle
view is the same, the video content differs. As a result, the data
gquantity conpressed by the MPEG 2 nethod is variable, and the data

et echnolif s paffblEr ATRuE D is thE Saits becefiso Hie dfBly i yeg bafd/ef cach
mul ti angl e gt gl dré rébroBLSE pHRIIBIABIAE $airietimeTbage MIMinvpstemt d8hate Rere

problemin I npl ementi ng aPt ernative reproduction is sustaining video

dat a repr othgtt"raprodidtivplime” is usedtiearbrobd senbet ave:refeiscodhé dimeeduringiehiatat a
segnents. However, when video data is 15 arranged in a continuous,
recordi ng detaisoead frampdiscatonyesied tomugicoard vidgesignals and audie gadvideoa@repe

| d adj h di d fqllow ' -

Gara scolc ot tonnetd hemansvl Ficprsten 3 Wi 06 KBA R CbR 1 de,
dat a sebk’ SHBA Ao _ fRred 44 s

The et ay Ieasind Ry "HREE of' 4R, HEPHARIFARY, fo i [deBhfo the reaq, gata

absor bed by ¢iRErhS@, EVEn Thigh HieY RPHSAUCEBN AR WithinSa trarftildredngle Me it theon
data during reproducti on. However, when the alternative reproduction

period is lsang, théevided tontent differsipAsia yesudt)dhe athtd\quahtitydecoropresped dyctheon
apparatus increases, and may be exceeded. A buffer overfl ow occurs
when this MPPGEramethed isyagablenand thedataiguantly imeach sanverted angla vigw Wi, of
t eetinol ogy known as "interl eaved recording" is used. 25 In
interl é%vetﬂ’op@@e)ﬁgpﬁ’&nf'he video data is segnented into interleave units

o bt Shar o 2e O ool %! EPEACKIOURD 18 har@R otk 'Ry dhd

arrangi ng these Interfeav&’units in an ernati pattern i1nt

conti nuous m@fisidle dneoE® aftefnBeve Répredliction of @oAtron Midedeaitadi/ tprolsiemoin
any seek operation can thus be suppressed to the size of the

27 . implementingnaltarhativee reprodyctiands r systaivingt video clate reproductiom adthout
wi t hout causing a buffer overfl ow even when the alternative

repr oduct | dMepEptianbetvaenhe selastedvideq data saomenise dloyever, when video data is
:Tﬁf)[ ?gﬁgf L%@;}zgﬁ% tah%ntiﬁﬁgu_sb?eéjosr lggfé)rreapgﬁ & %lptiéﬁcgisg,ogﬁlgrobn@%eo data
segment can be placed adjacent to the preceding and following video data segments. A
data seek operation is therefore required to reproduce non-adjacent video data, and
continuous video reproduction is interrupted.

The delay imposed by a seek operation of a certain duration can be
20 absorbed by causing the disc reproduction apparatus to buffer reproduction data during
reproduction. However, when the alternative reproduction period is long, the buffer
capacity required by the disc reproduction apparatus increases, and may be exceeded.
A buffer overflow occurs when this happens. To reduce the delay time of any seek

operation, a techhology known as "interleaved recording” is used.
25 In interleaved recording the video data is segmented into interleave units
of a particular size, and alternative reproduction periods are formed by arranging these
interleave units in an alternating pattern in the continuous recording area of the optical

disc. The seek distance of any seek operation can thus be suppressed to the size of the

27



W t hout a buffer overflow occurring is described below. 5 <2.2>
Segnenting an alternative reproduction period for parental |ock control
When forming an alternative reproduction period for parental |ock control,
it is necessary to formthe segnents both so that a buffer overflow as

descri bed above does-not occur, and so that a buffer underflow, which
occurs when the video data that 10 should be reproduced is not in the
buffer, does not occur in the disc reproduction apparatus. The

performance of the disc reproduction apparatus, including the buffer

size and interiezekuritesd. reprsiuchion ean Yed sustdinka viitholt zaasihg rah blffercoverflow
reproduction period so that a buffer overfl ow does not occur.

That is, evewhenshe alternativemeprgduction pesiodbeontineies foranextendad-pérind dfaime
apparatus that will not result in video interruption, the m ni mum Mn

nunber of A reprodystiormethad et eaebe taed fos pagenialipeleepntra! and m@?#%&oﬁmlt S
toforman Iter L oduc |od|s defined by the follow ng
equati on outa Ql?#er ‘Wﬁﬂ?‘”{ Q‘F"%ﬁfffﬁw (D)

where JMI is derived fromthe buffer size and seek perfornmance, and
VOBMaxTinme is 20 the |ongest video data segnent associated with the

al ter nat i v 2>eSegahenting an Riteinative reprodibitioh pesiva forqrarérital lotk eontrgtber  of
interleave units into which video data form ng an alternative

repr oduct i on peri odWhendegningtancitemativedeproduction pgriagtfor patental deckeepndnol,t o
M ~ip.which case roblemw th the buffer overflow ng occurs ring

i nterl eavﬂ I3 Appessary tquﬂ?‘é%é?ﬂ’ﬁﬁms s¢ thata @-‘ff%' oyeffiompas e?ﬁfﬁ’ﬁgra%o"e
under fl ow ca er.e ent

bt or . 8858 HoPob&LR2ARE sb B & bee? theéfton” WrugrEpéeihs %@Péﬁé ?ﬂ?@% a4 o

OTTUr £§ Ngghbi &M@prﬁyééedo% not in ﬂ%fTBbﬁére%Qx ﬁd%eoéc 5@uctioRe0

data 1n one Interleave unit present be ore the junp I's

conpl et edappadtis)e Thsipg—fdfmamcefofttﬂi@dlsntrep&oeleumruaprbard&spdmwdmg the buffer
28 next after the junp nust be conpletely reproduced in the

buf fer. size and the seek speed;austibg corsidered ¢o faie 2 aiernatiaieeproduction)peried( f or
exanpl e, Bi t Rat |sthe data input transfer rate to the

track buf ﬁg,th%fa Wﬁefpaﬁ%mqw 8FPdr at us (for _exanpl e, a constant 10
Mops). and TLUM s &hg fatp i §s He Hakifhit jGRYCHMB! bf tid'Sisc reproduction

15 apparatus that will not result in video interruption, the minimum Mmin number of
segments M of the video data divided into interleave units to form an alternative
reproduction period is defined by the following equation

Mmin > VOBMaxTime/JMT (N
where JMT is derived from the buffer size and seek performance, and VOBMaxTime is

20 the longest video data segment associated with the alternative reproduction period.
With equation (1), the number of interleave units into which video data forming an
aiternative reproduction period is segmented must be a value greater than or equal to M,
in which case a problem with the buffer overflowing occurs during interleave unit
reproduction, and if there is a jump, a buffer underflow occurs because there is not

25  sufficient data stored in the buffer.

In addition, fo prevent a buffer underflow from occurring, the jump must be
completed by the time decoding the video data in one interleave unit present in the

buffer before the jump is completed, and the video data of the interleave unit decoded
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5 reproduction tinme (ILUMI) assured by video data in the buffer nust be

greater than | ongest tinme needed to prepare for decodi ng the next

vi deo data when a junp occurs, and nust satisfy the follow ng

equati on. | LUMI > JT + (LUM/ BitRate) (2)

The nunber of segnents Mof the alternative reproduction period can 10

t hus be obtained by the foll ow ng equation. M= VOBTi ne / | LUMI
(3) where VOBTine is the reproduction tinme of each video data block in
the alternative reproduction peri od. [f the m ni num

val ue of VheaGtdtie jufhg Meisebd éérﬂgfreiéiofré;ﬁ%l%ﬂﬁhitl%‘bﬂﬁéﬂ od is 15

VOBmM nTi ne, the maxinum Mrax nunb I'nterl eave unit segnents Mis

expr essed by t hThétds| ibyT issthediras neaded for a jump (for ekéimple] 014 $ec)WitRatéi ne
/[ (JT + (1 LUM Bi t Rat e)z (4) That is, if the maxi num Mrax nunber of

i nt er | eavelsufiier dateginght transfes ratesto thealiack bufferael thenrepsediation apperatus (for

?ﬁ;l?raﬁnﬁéé%%%e%r SN _njt:%m% o 0 chS fiet2 sifechh 20 tigays ChE, e
2t or nat i v eprodtEh e (LUNTP RSN b Vigto ot B g Bt ot U oY than

val ues of phgakt fhaadeered t6 Prepare Forddbddaingfie ekt ides dafd M’t@ﬁkéljum obcpé,r ol
A specific exanpl e of control values used’in an alternative reproduction

period for apdnerst sbtisfp the followinglequatiorshown bel ow.
29 Usi ng the val ues: VOB maxi mum

bit rate: 8 MWMT>JT +(ILUM/BitRatedTi ne: (2) 4.0 sec

VFBT' e The number of se%q%%)en%se v Bt"the alternative reproduction period can

=~ 10 thus be obtained by the following equation.
M =VOBTime / ILUMT (3)
where VOBTime is the reproduction time of each video data block -in the alternative
reproduction period.
If the minimum value of video data in the alternative reproduction period is
15 VOBminTime, the maximum Mmax number of interleave unit segments M is expressed
by the following equation.
Mmax < VOBminTime / (JT + (ILUM/BitRate)) 4)
That is, if the maximum Mmax number of interleave unit segments M is less than
maximum segments Mmax, a buffer underflow problem will occur in the disc
20 reproduction apparatus.
Thus, as described above, the video data must be segmented into M
values (Mmin, Mmax) satisfying equations (1), and (4) when forming an alternative

reproduction pericd.

25  <2.3> An example of limit values of an alternative reproduction period for parental lock
control
A specific example of control values used in an alternative reproduction

period for parental lock-control are shown below.
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5 |LUMI > 0.4 + 8*2/10 = 2.0 (sec), based on equation 2,
JMI = 250 MBIT/8 = 31.25 (sec), based on equation 1, Mrax [err]

VOB nTinme/ | LUMI = 4.0/2.0 = 1, from equation 4, M=

VOBTi me/ JMI' = 120/ 31.25 = 3.84, fromequation 3. In this case, the

val ues obtained fromequations 3 and 4 are nutually inconpatible, and 10
an error results. <2.4> Dividing an alternative reproduction period
for angl es When forming alternative reproduction periods
for nmulti-angle control, the nunber of segnents in the period nust be
determ ned wi th consigirg#id palusd:ven to the 15 buffer overflow problem
descri bed above, while at the sane tine assuring that the video dat a
s structured WOB maximusmbidrater i b8 Mbps of video data. This is because,
unlike with arental lock control, it nust be possible to dynamcally
change the vi de¥OBminEiginse to usé $emst ructi ons during reproducti on.
If the length qf vi deo data varies, 'éis not possible to
synchroni ze wit dNGi deo after the and? SPE MRanged, and audio 20

presentation ' Lr 'R : r the video data
£ Lﬂ@' é;&ni +bé*P}1‘B 2.0 (sec), based on eayaetlon':?,

structure to be efore an er an an change, the GOP

structures consjifs 25MBEIT/SIB8925(sdd), basedvh eduitiendat a nust be equal .
Not e that "equal GOP structures” as used here neans that the nunber of GOP

and the nuliaeax OVOBneihTinesILUMT &ch0/20P= dofrbm exrbtion 4, he correspondi ng
interleave units are the 25 sane. ' encodi ng the el enmentary streans

That is
cont ai ni ng t he MiT¥OBTIMelME 7 JR0IF1o2h = 3.84, fgercequation\d.deo dat a

constituti an_angle view i .§ .generated st .be ntrolled to .satigfy
Choce | 1m PelnRRRotE Ve elaBR FHR Sdualions A gre utdally iibompative’ shd
t ypi cal, exgﬂgh@rfgsun@'en this problemoccurs is when the source

30 material is film (24 franes/sec) that has been tel ecine
converted. Tel ecine conversion is a process whereby a filmsource,
which is recorded at 24 franmes per second, is converted to a

convent i ond2.4>eDixding an attemative reprodudtiog peried dor antglaspol ati on to achi eve the
oy fad to T Pihen forming altemative reproduction periods for mult-angle control, the
number of segments in the period must be determined with consideration given to the
15  buffer overflow problem described above, while at the same time assuring that the video
data is structured with an even distribution of video data. This is because, unlike with
parental lock control, it must be possible to dynamically change the video in response to
user instructions during reproduction. If the length of the video data varies, i is not
possible to synchronize with the video after the angle is changed, and audio
20 presentation may be interrupted.
For the video data structure to be the same before and after an angle
change, the GOP structures constituting the image data in the video data must be equal.
Note that "equal GOP structures" as used here means that the number of GOP and the
number of pictures in each GOP contained in the corresponding interleave units are the
25 same. That is, encoding the elementary streams containing the video information from
which the video data constituting an angle view is generated must be controlled to
satisfy these limitations during elementary stream enceding.

A typical example of when this problem occurs is when the source

30



5 MPEG data, the fields inserted by interpolation are redundant.

Therefore, to inprove the conpression rate, reverse tel ecine
conversion is applied to restore the original 24 fps rate before
conpressi on as MPEG dat a. However, while this reverse
tel eci ne conversion reduces the overall nunber of frames from30 to

24, the video data may not be uniformy converted at this 10 rate, and may
be locally converted at a variable rate between 24 to 30 franes per
second. Applying this reverse tel ecine conversion process to video data

t hat "
ot const anvateinle fim 4 fABpEb el Betiitelec® Gpbficd TRIGHE kyieRdioh
The picturg ppisaks wﬁérebylé fiti esctPesli whieR efre@amh §OR4 Sfrdrries e Ssecond L’

described in detail bel ow. he picture count as used
herei n ref eoavenediopa echeaitipnabteldvisionusigaal nashumng fi ekbpterpldahm fo achievs the
contained in a GOP. Furthernore, the encoded franes of a and t

nunber of requirali3@ frapestrarsecard. Mheﬂé@eeraappwem mﬁtenahtsrihané:snveéed hy

comver spon MPES BeiRo e fRI05HsereBiint BespolaiPn S BfldBHE TRk T dfprove
happens, | g c%r |dm$t8§% %e"‘@e%l?xef (’chii\/gfs?én lshaeppeh\éﬁrts r%ﬁgﬂé’ fifd oﬁggﬁal"@?n

the fields's € I epro ncode am as
the RFF f'ﬁﬁs?d“téb"e—Fo'?efcbﬁ@reésﬁﬁFas RAERdafa. rst Field, TFF: Top Field First).
As aresult, if the picture count for which saldflag(RFF) IS on

differs, the reprodudtawaver,i wblle thls ve\larsej|te|feemee0mve|rslomdumﬁ/|thg ovesall
sane nunber of encoded franes. B M‘&Itlon M ER‘
of audi o dmbﬁranﬁrﬁr@nmafmt&%mraﬁr@@veﬁo data may 56t be ﬂ'ﬁ'V&OE'M pgtnis

combor 151 iR B b R S =08, tible iR chabien, 26 RS0 Hed bef "
changed maz%eEBﬁd EXbing thigrebdite YhidEiRe $ahdersnpBBes o Vlidd dhfa thiat |§ ﬁart of

necessary durin

el ementary a?iér@é‘hié%ﬁﬁ&ﬁésﬁl@m@ﬁi@dﬁe@ﬁhﬁt thabieendpebhstant, ahbeha BOR sti&t:t&r@r
subpi cture data providing the sanme nunber of channel s.

The data stofm’chf\@&fnayt%ﬁ)dﬁesx emrel ated fto the present invention is
g_esc” bed Turther belT(I)wVe/ ;\g\fc%u?e rc%fuﬁtr evsll%gh tlSO onle condruon ' of equal égp stru&ures lg '
15  described in detail below.

The picture count as used herein refers more precisely to the number of
reproduced pictures contained in a GOP. Furthermore, the encoded frames of a GOP
and the number of reproduced pictures do not necessarily match. When a source signal

o is encoded from 30 fps to 24 fps during reverse telecine conversion, the number of
i 20 pictures clearly decreases. When this happens, information indicating which field(s)
were removed, and when the fields should be reproduced, is written to the encoded
stream as the RFF flag and TFF flag. (RFF: Repeat First Field; TFF: Top Field First). As
a result, if the picture count for which said flag (RFF) is on differs, the reproduction time

will differ even in GOPs having the same number of encoded frames.
25 In addition, the number of audio data channels and the number of
subpicture data channels contained in the video data must also be equal. This is
because if the number of channels differs, a channel selected before the video data

changed may not exist after the video data is changed. That is, it is necessary during
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5 <2.5> Multiscene control I f the requirenents of
parental |ock control playback and nmulti-angle control playback

descri bed above are satisfied by individually recording a separate title
with the content required to present every possible scenario, the sane
nunber of titles 10 as possible scenarios nust be prepared and recorded to

the recording nediumw th each title containing substantially the sane
scene data with only slight differences t her ebet ween. Thi s neans that
the sane data will be repeatedly recorded to a | arge part of the

recording Rdhdifans étﬂéynﬁtbgé@h«%{t d ERcHde dHly EH&ewa'rtE'o?ﬂiéQurulsfd%taibﬁgﬂsp:&ﬁré he

avai |l abl e storage ‘capaci he recordl ng nedium Furthernore, even if

t he StOrag@iaﬂéproﬂrmtﬁe%anﬁehh@béﬁ@rmhénnelsnedl umis very large, as it is on
DVD nedia, it will be i npossi ble to record enough titles for every.
possi bl e request. WhiThe data stipctire efnac@MDbsystem relaéﬁcgtmmeelr@ant/ms@tmy s

I ncreasing f

particul ar ngrﬁq%f@ﬁheyvﬁgwt@% crg(r)gel E%Fe'ggg égaﬁ %37 Ia&g’g‘p 8:ff-r esources i s

consi der ed. Using multiscene control, which is described
in outlPne bel ow, in a DVD 20 system titles that can be r epr oduced

according chggarmy 164 grd@,mrofcenari os can be assenbl ed using a m ni nal
anount of data, ereby enabling effective use of recording medi a and

ot her system reSOUr céfsthe requirements of parentaMiook egretrdl fplaydck, and trhelti-amiget
can be reproduced according to many different scenarios are assenbl ed
f r om basi c coptrakplpyrackdiesctbest abwegamaélsﬁeﬂrhm indiddually recedingsa ses;araie title

accor i é”@w%““&&r Gt AFPOR QY RPSFIR BERICo e Tarbs fumber gf s

f 1 t

murt1 S48ne BepdBhble spendidi S| BE prehea 4°’ *‘ecﬁ%’mf.“s?%‘ée“f'o% um i,
cases of pPRAtHle b@ﬁ&lrﬁ@%ﬁ%taﬁﬂla’wbméks@ﬁé gtehbi dRaAkith oAyt sight differences
32 pl ayback is described below with reference to Fig. 9.

<3. 1> Dat a tisérebetween. iThisamdbs thalt thersame data will be repeatddiy recardedi 4o a large
structure O;;artao%/ Iti'l(jlc-:-e(lzect:olrct'llln(;} r?wgélumssugr?ﬁ gahn(%l\yl\/nm{pglrmggihelutllhsza%lgn efficiency of the
available storage capacity of the recording medium. Furthermore, even if the storage
15 capacity of the recording medium is very large, as it is on DVD media, it will be
impossible to record enough titles for every possible request. While this problem can be
considered solvable by increasing the capacity of the recording medium, this is not

particularly desirable when effective use of available system resources is considered.
Using multiscene control, which is described in outline below, in a DVD
20 system, titles that can be reproduced according to many different scenarios can be
assembled using a minimal amount of data, thereby enabling effective use of recording

media and other system resources.

More specifically, titles that can be reproduced according to many
different scenarios are assembled from basic scene periods comprising data common
25 to a plurality of titles, and multiscene periods comprising the groups of scenes that vary
according to the selected scenario. During reproduction, the user can freely and at any
time select a specific scene in any of the multiscene periods. It should be noted that

multiscene control in the cases of parental lock control playback and muiti-angle control
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5 in Fig. 5. Avideo title set VIS conprises VIS information (VTSI)

representing the managenent information for the entire disc, and VOBS
for VIStitles (VISTT_VOBS), which is the system stream of the

mul tinmedia bitstream The VIS information is descri bed first bel ow,
and the VOBS for a VIStitl.e is then descri bed. VTS

I nformation conprises, primarily, a VTSI managenent table 10 (VTSI _MAT),
and VTSPGC i nformation table (VIS PGCIT). t he VTSI
managenent table records the internal format of the video title set

VTS, the ngms?ﬁ'gfsn‘ﬁ%gﬁﬁé@%@lﬂ?& fbféﬂeﬁ@@'i@F@?ﬁt ained in the video title

set VTS, er o ctures, and e location where the video
title set VIS is stored. The VTSPGC i nfornation
managenent table is a table recording i (where 15 [err] is a natural
nunber) PGR3dixt Batd strirdiietih a DVDTEYsBC! #1 i ndicative of the program
chain (PGC) controlling the reproduction sequence. Each PGC inforpation
entry VTSPGCl #1 The intafns ﬁ&W’fEW ofraivigae fike set VES @ecihoum ipHg-nl isshewn

CpBe to @ Pl Raidedttle se U el VTS iBmatetbaria coResPRrd the

control in ' ¢ t I j i

coquence. oM aiEdEEht fifbfhtort for i ertie e Shy VRS for FPS S (VPATEVOBS),
descri bes tiic i rithe Wysterh | dthedym Wi tAB intiltimedia fotstreambTHee MMSinfombdtion is
reproducti on sequence of the cells (described bel ow). Wen t he VTS

i nf or mat i oxlessribed firstipelownancthet ¢OBSdona MBS titlef is tharkdessribedt he VTS
i nformation is stored to a buffer in the re_&roduction appar at us Whg]
reproduction starts, VIS infprmstion ceeppricasd BYMARY. r ap VIl cMaproameat atag

o ayvach, (FPSLAAT Ao b el o " o 5ot o 1%
oo on \rs. P T VTSRS Ml Lot st e e

t he set VTS, the number of selectable audio streams containetBin the video title set VTS,
"menu” button is pressed, #2 to #9 may be subnenus correspondi ng to nunbers

on the the pumber obsubpittulesy andithedacatiorovkere the video tide setyhErisistosedt her
| ayer down on the hi_erar hx. | n anot her caonfi gur at, on,

be a the top nenu sell®8NIFG ’fOHT‘EW'hS’@Ha ; %ﬁ‘tstiﬁgle%ﬁ@ﬁﬁé'e EFQVQWQi”s(Wﬁ%’emy
oressed, a0l o U EBE SPMTS, PCHIS 115, PochPaRaGE b Haobi

chain (PGC) controlling the reproduction sequence. Each PGC information entry

VTS_PGCI#l is information indicative of a program chain, and comprises j (where jis a

natural number) cell reproduction data C_PBI#1 to C_PBI#j. Each cell reproduction

data C_PBI#j contains control information related to the reproduction and reproduction
20 sequence of a cell.

Conceptually, a program chain PGC describes the story of a title, which is
formed by recording the reproduction sequence of the cells (described below). When
the VTS information is information related to a menu, for example, the VTS information
is stored to a buffer in the reproduction apparatus when reproduction starts, and is

25 referenced by the reproduction apparatus when the "menu" button on a remote control
device is pressed during playback, thus causing the top menu selection #1, for example,
to be presented. If a hierarchical menu structure is used, then program chain

information VTS_PGCH#1, for example, may be the main menu displayed when the
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The nenus are al so expressed by a plurality of program chains specified

in this table, and can be configured in any desired manner, whether they
are hi erarchi cal nenus, nenus containing voice instructions, or nmenu
desi gn. In addition, if a novie is represented by the
programchain, it is stored in 10 the buffer of the reproduction apparatus
when reproduction starts, and the reproduction appar atus references

t he reproduction sequence witten to the PGC to reproduce the system
stream A "cell" as used hereinis all or part of the

Syst em st I eqith 8RGhAtHR présseldN#2 to #9 Wﬁjﬁ%ﬁﬁs doPfeshSRAIRG &S humBers ¥4 the

exanple, if a novie Is'recorded, a can be used as 15 "the chapters

i nt o whi chr@mbid tentict kepead; =indd¢10 and up may be submenus anethenlayeb downtathshat
each of the entered PGC infornmation C PBI # contains cell reproduction
pr ocessi ng hierarshyain @mothes possitie configiration, ol raay e a the ppmenucselestion

B el 11 5 AEplAe NS e A BLSRR BREShABH a1 Hecpip nstuFfons
ducti on. i fi ) d ' '
ot or mat 1 ofShREPCRLERen IR FerteeHRbtbo thiafp € Bre3sHEbh e RGAERE R o)
m | ayback fl ' ' ¥ i
ngcoﬁts iSnEi ? i ? Fag (gﬁ&@@scaer}e{ﬁlﬁ %ﬁ@ﬁ%ﬁ*g?@ r{%ﬂ?gggiﬁ_%ré seamsezpsecgngglce
change fl agn (thisCtable,t badf cars tbec €ohfig(PBY it any dekireds mahGElOCabetl)y , thagdatehe

last cell VOBU start address (CLVOBUSA). 25 _ " Seanl ess
repr oduct i bieraephioa menus, wenus sontainingbyaice ipstructions\or re¢RY dasign.

S o0 a | oo Syt g DA BT Gt Shageh o
;:Pzﬂr ﬁ& | O biifrdrofdfis fédrBEGtoR dhphiitlis when rébroBubtidnFétans %Eﬁothg IrSprodfcti

The Dbl ock ragﬁaréﬁ%wéférérﬁeé 49 reffo@iictidnRiediahtd writkn a6 the PG %6 rdptbducthe
functi onal ock; the cell reproduction information of each cell in a

functional sgéteoksiream. consecutively arranged in the PGC infornmation.
The CBM of the cell reproduction ~ information placed at the bedgi nni ng
i s a val ue indicatind 'cal ag used herginis gil of part of theieystann stream, apdpsgd ag the

ceL "o OUELSIRPE ISR S b s SO i SR DAY
arranged behaeRinitRSinto which a title is segmented.

It should be noted that each of the entered PGC information C_PBI#j
contains cell reproduction processing information and a cell information table.
Reproduction processing information comprises the reproduction time, number of times
a cell is repeated, and other processing information required for cell reproduction. More

20 specifically, the reproduction processing information includes the block mode (CBM),
cell block type (CBT), seamless playback flag (SPF), interleaved allocation flag (1AF),
STC discontinuity flag (STCDF), cell presentation time (C_PBTM), seamless angle
change flag (SACF), the first cell VOBU start address (C_FVOBU_SA), and the last cell
VOBU start address (C_LVOBU_SA).

25 "Seamless reproduction” as used herein is the ability in a DVD system to
reproduce a multimedia source containing, for example, video, audio, and ancillary
video information without interruption of the data or information. It is described in detail

with reference to Fig. 10 and Fig. 11.
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first and last cells is a value indicating a "cell inside the block."

The cell block type CBT is indicative of the type of block indicated by the
bl ock node CBM For exanple, when a nulti-angle control function is

enabl ed, cell 10 information for reproducing each angle is defined as the

functional bl ock described- above, and the block type CBT in the cell
reproduction information of each cell in that block is then set to a
val ue indicating an "angle." The seamnl ess pl ayback fl ag
(SPF) indicates whether the corresponding cell is to be |inked and

pl ayed back seani essThewilédk triodecCBM ierindichlived b akpluriifyosLsad ée”nst.tute one
I mredi at el gé’;t herebefore. To seanl essly reproduce a given cell wt

precedi ng &ndtional biock;ithe sell repreductionhinferoative of qaichydelidh o fmgtlé‘:ﬁ%ﬁ blscletst

to 1 in the cell back or _that cell: otherw se SPF is
sgt tlo 0. W“SGCUt'Be’Yya"anged mﬁﬁg%éeemf%maeﬂ al iThe e BW¥hot theycelnreproduationa

col i s parTo Al a8 Beinning ©'4 watte itiBhogIbE 56T ¥EF inbation ey
i scont Tty 1| SrcepfERubion MarRitof piced ot e end i g valus indickiRg e sty o

used for sgelthr the Blatk'pandiisé OBM of ties rem@dudtrbﬁ |ﬁ1@hhailc§1 BHraigél Béﬁl‘eeri’%”
resetting the systemtine clock STC is necessary, the flag IS set to 1;

ot her wi se [ifst agd dast cells is & valge ingisating a "cell inside the bitick."sean ess angl e clhange
fl SACF ti n a nmulti-angle
pe(r’iigodAshozlt gr SZ 20\&% tljp’ggg%( gﬁyﬁi"dfﬁ?ﬂaﬁ@f@%%ﬁgﬁ blagk 'ﬂﬂéatEd by thegl e
change is Ef’o@l@rﬁ@&e dé]\ﬁ F?P%ﬁﬁﬁleaw& & MGGl Gontrsr fundionis drabled, cell

of, hervm se

35 information for reproducung eaEhearfgfé lis Weﬁﬁﬁd“a@t {h&"f hbﬁ?‘na‘l gfgb%escnbed

expresses the cell presentation t vi deo rane preci

The | ast cabove/@Bd the diackalyipe &BT ﬁtﬁ@i&éﬂkepmdubﬁoﬁ/ﬂﬁkmﬁt@htof each o’eﬂdﬁm of
the last cell in the block. The value of this address is expressed as the

5 dist anc@@k&ﬁhﬁﬁéetwgﬁ&a@@m@atm amangle’st cell in the VIS title VOBS
Start addrése C_FVCELGRPEIsS Pibyhagk BB ISFR ROiGeIgs sinetopr Pcoqrasgondienl
'n a bl ockeelp@%o' e LS PlafRd Witk Yedhdlely With'The cell or cell block reproduced
15 immediately therebefore. To seamlessly reproduce a given cell with the preceding cell
or cell block, the seamless playback flag SPF is set to 1 in the cell playback information
for that cell; otherwise SPF is set to 0.

The interleaved allocation flag IAF stores a value identifying whether the

cell is in an interleaved block. If the cell is part of an interleaved block, the interleaved
20  allocation flag IAF is set to 1; otherwise it is set to 0.

The STC discontinuity flag STCDCF identifies whether the system time
clock STC used for synchronization must be reset when the cell is played back; when
resetting the system time clock STC is necessary, the flag is set to 1; otherwise it is set
to 0.

25 The seamless angle change flag SACF stores a value indicating whether
a cell in a multi-angle period should be connected seamlessly at an angle change. If the

angle change is seamless, the seamless angle change flag SACF is set to 1: otherwise
itissetto 0.
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the logic sector of the first cell in the VIS title VOBS (VISTT VOBS) as

measur ed by t he nunber of sectors. 10 The VIS title
VOBS, that is, one nultinmedia system stream data VTSTTVOBS, is
descri bed next. The system stream data VISTT_VOBS conpri ses i (where i

I's a natural nunber) system streans SS, each of which is referred to as a
"video object"” VOB. Each video objectVOB #1 to VOB #i conprises at | east
one vi deo data block interleaved with up to a nmaxi nrum ei ght audi o data
bl ocks and up to a 15 maxi num 32 subpi cture data bl ocks.

Each vi deo object VOFhaEnpréRmtdtionwned €€_PBTMpeipibsder the ¢alh presentdtion tithe
#1 to C #q. Each cell C conprises r (where r is a natural nunber) video

obj ect uni twith video WaRid précisionVOBU #r . Each vi deo obj ect
and subpi ct ur 65, - NotTee st CEHEVEBH 8Bt adpisnasC bvoRL i he VoBk. dlag
hat - eSS oA g o e o, o) TR E I Aot B EProReeles e
Ctream 5t se g e RIEERERC! e oo in the VIS e VOBS (VTSTIC VOB,

12, that isneddifed BY HidAlmBEF tfdedtors. Ofhd first oslldeOB @t Mddress OIFMOBUESAS t h
reference to Fig. 6. Note that the video encoding stream St 15 shown in the

figure i s the VQOBId stavhaddressof thedirsticelbinsa blogk, aridde expressed as dadistance fiomy
t he video encoder 300. The audi o encodin tr 9 s |likew se the
conpr essed tbadogic sester ehite fusleal in the VTS t?tle V88§ (\ﬁﬁs'?rs_\foaé) as measured by
36 dfttatst reammul tiplexing the right and |l eft stereo audio
channel s erdfBHEIES) Of BECQEi o encoder 700. Note that the audio signal

sha’l ngt be Iimi ted(}frfséom Qﬁl@ovlﬁj%ﬁhgt 13d dr@N muitimediaS Sydt8nmA stream data

mul ti channel surroun sl gna urther, that the audi o encoding

stream St 19/TSTNOVOBSDIistdereribechédd] eThé system sirdantdatalVEST RUDBS comprises /
streans St19A, B St19B, and St19C. Thus, a total six conpressed data
streanms ar dwherei liseawaiutab namber) systerm|streamst 86 eack ahwhicsis referred to as a

tream | o Mg GigsH VB « Rock yhessbinc U Hoia VREH gomspvgs Hhast o Vdea
stX data block interleaved with up to a maximum eight audio data blocks and up to a
15  maximum 32 subpicture data blocks.
Each video object VOB comprises g (where g is a natural number) cells C
#1to C #g. Each cell C comprises r (where ris a natural number) video object units
VOBU #1 to VOBU #r.
Each video object unit VOBU comprises plural GOP, and an equivalent
20 time-length of audio and subpictures. Note that the GOP corresponds to the video -
encoding refresh cycle. Each video object unit VOBU also starts with an NV pack, that
is, the control data for that VOBU. The structure of the NV packs is described with
reference to Fig. 7.
The system stream St35 encoded by the encoder EC described with
25 reference to Fig. 12, that is, the internal structure of the video zone VZ, is described with
reference to Fig. 6. Note that the video encoding stream St15 shown in the figure is
the compressed one-dimensional video data stream encoded by the video encoder 300.

The audio encoding stream St19 is likewise the compressed one-dimensional audio
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conpressed data streans are interleaved to a single systemstream St35. 10
The system stream St35 i s a one-dinensional array of packs with a byte
size corresponding to the logic sectors LS #n having a 2048-byte capacity.
A stream control pack is placed at the begi nning of the system stream
St35, that is, at the - beginning of the VOBU. This stream control pack
Is called the "navigation pack N, and records the data format in the
system stream and ot her control information. 15 The vi deo
encodi ng stream St 15, the audi o encodi ng streans St 19A, St 19B, and

'St 19C, an@até\@tréamh@xtiyléﬁin? & HigR¥arkd kﬁ@i@r&bhﬁdi&a%rﬁeiswn@m@d%yhﬁsfudio

are packetized in byte units corresponding to the system stream packs.
These paclesiceder 700. Nate dimatvihe andiohsigrial gbalk nasbe imited 0 Wistere?d, sigril, and can and
Aal, Aa2, ..., Abl, Ab2, ..., Acl, Ac2, ..., Spal, Spa2,..., and_ Spbil,
Spb2, . . . . alsp bagwultichangel supteindrsousd signal eNate; furthare that the Augipcencading e
appropriate seq ce as.systemstream St35, . th formng a ac,

SFFeam  wiStRALHCEI8 Y I g ALAngE A Db A8 T EEH-EIS Sedge sraaPRastPhe
required  s1onDind 816600t filis ! £ 168PER boiSelddlPBaBthdifl 8rd RidnditliGhs N
t he exanple shown in € figure, the packet streamis 1nterleaved 1n

t he seque@@qgié/g¥$tyﬁ,,st,%hs@&, Acl, Spal, Spbl. 25 As a

result of signitficantly increased recordi ng/playback capacity, high

speed recordi ng/ pl aylihecsybpisidrependastinga atreainn$tidy dinatnis s thenandillaryi yded data
processing LSl | in a DVD system plural augi 0 data streans and pl ural
subpi ct ur @8 igt}le@pput as twgr soire Stpamy A Rndr StHRIelihys:t @ rtpiahady

gy "% S Wil gl e B ST BuSHed th 2 ng sYRlBM SEAME Rer 1o sel et
the spgcific audio gffagafn _ﬁl{eamis%lgsii§§%lﬁ-&*ﬁ{eﬂgfg@ap§n'éf8f %‘Witﬁjﬂrﬂ

pl ayback. ev 0 data is en ed accor to th EG

speci fi catsizncarwédponting to the (olicxeictegs LiSe#n havingfa 204Bbestapacity.NAGRREMR! |,
each GOP contains 15 frames in the 5 case of an NISC signal, but the
speci fi c ontrel pack is placedcainthecbegitning efnthecsysterm stream \SiB6akhat. is,Tht the

cont ai ni noeaminGeEfe CBLhe THis sEeanEANBoCRSKs Rale 1S SaviatienPack sl so
i nterl eaved @bcords the data format in the system stream and other control information.

15 The video encoding stream St15, the audio encoding streams St19A,
St19B, and St19C, and the subpicture encoding stream St17, and St17A and St17B,
are packetized in byte units corresponding to the system stream packs. These packets
are shown in the figure as packets V1, V2, V3, V4... and Aa1, Aa2, ..., Ab1, Ab2, ...,
Act, Ac2, ..., Spa1, Spa2,..., and Spb1, Spb2,.... As shown in Fig. 1003, these packets

20 are interleaved in the appropriate sequence as system stream St35, thus forming a
packet stream, with consideration given to the decoder buffer size and the time required
by the decoder to expand the video and audio data packets. In the example shown in
the figure, the packet stream is interleaved in the sequence V1, V2, Aa1, Ab1, Ac1,
Spat, Spb1. |

25 As a result of significantly increased recording/playback capacity, high
speed recording/playback, and performance improvements in the signal processing LSI
in a DVD system, plural audio data streams and plural subpicture data streams

(graphics data) can be recorded interleaved with a single video data stream as an
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the GOP unit interval. Because the GOP unit is based on the video data,
changi ng t he nunber of video frames per GOP unit changes the interval
of the stream nanagenent 10 packs. This interval is expressed in terns of
the presentation tine on the digital video disk within a range from
0.4 sec. to 1.0 sec. referenced to the GOP unit. If the presentation
time of contiguous plural GOP units is less than 1 sec., the managenent
data packs for the video data of the plural GOP units is interleaved to a
single stream These nmanagenent data packs are referred

to as navi QaPEG syaasHs Strbbim, thekBby BhsbliAgRhe ke o sdlbet tatspetifiorauditedadd ratk
to the packet i miedi ately precedi ng the next NV pack fornms one video

gbj;c ect OIuni tsubfaiBture idataytorisy ﬁprodmedduring@laybaclpl ayback unit that can be
efined as one scene_is called a video object. W a ch videp .
obj ect VOB contai ns pghgrigeodatads GBF@&C’ ﬂ&ﬁqré'"g’%@e %ﬁ%?ghﬁﬁt'o& \yithy the
vi deo obje . OB forma VOB set all
were first %@gob‘?'?p %\ﬂjpmgspcompress%%, Ir{ Xﬁ%&%“gﬁ@?ﬁ?’f@ﬁ%ﬁ S,Ejiﬂéerglgélg‘\a%@e
streans_i s | ama%% [ | oY i
rel ati oﬁshidgg%g’?\%gen g‘%é'e@lygﬁégf&gg&usmwkgﬁ% %gﬁb@sgg? F\c?g?? gac\)/Fééls at
a defined watibbleNOHe 3Frebie niEvigermenb gyackniwhich-adescib®y ithe nmanagément data
unit containing approxinmately 0.5 sec. of video data, which is equival ent
to the coptalitsiag,t far examplentherrelgtionship between interiegvad datesis alsnintaileaved ahm
t t is, 25 1y, i I ]
packer s edts GLOP 1t inanval priesaHsd edaOP Uit § baged on the vided deta, Sharding the
stream manage t .l r ' ' | i '
2ud o ana TR o s Rt Rk BPE B o g iRl SEY 8 kP ramagement
deSTrihed Balepy Thif:iiréterv?l is expressed in terms of the presentation time on the &8ital video

wth reference to As 'shown I1n Fig. 7, the data contained In the

syst em st r qfigR within a rargeofrdmdOidnsec.f tor el spec kefdremceg atokitiel EAP amitor!itivey
to the MPEG 2 standard. The packet structure is essentially the sanme
for video, preskrdatiemtimefsostiguausdurgl GOR upie is less tham1 sge., theomapagemenhs

and one. padiebs bpees os arvige dei ghiee BRSNS LS S eRuEdls a shgieiteam. |
These management data packs are referred to as navigation packs NV in

15 the DVD system. The data from one NV pack to the packet immediately preceding the
next NV pack forms one video object unit VOBU. In general, one contiguous playback
unit that can be defined as one scene is called a video object VOB, and each video
object VOB contains plural video object units VOBU. Data sets of piural video objects
VOB form a VOB set (VOBS). Note that these data units were first used in DVD.

20 When a plurality of these data streams is interleaved, the navigation
packs NV defining the relationship between the interleaved packs must also be
interleaved at a defined unit known as the pack number unit. Each GOP is normally a
unit containing approximately 0.5 sec. of video data, which is equivalent to the
presentation time required for 12 to 15 frames, and one stream management packet is

25 generally interleaved with the number of data packets required for this presentation
time.

The stream management information contained in the interleaved video,

audio, and subpicture data packets constituting the system stream is described below
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dat a bl ock. The pack header PKH records the tinme at which
that pack is to be sent fromstream buffer 2400 to system decoder 2500
(see Fig. 3), that is, the systemcl ock ref erence SCR defining the
reference time for synchroni zed audi o-vi sual data playback. 10 The MPEG
standard assunes that the systemclock reference SCR is the reference

clock for the entire decoder operation. Wth such disk nedia as the digital
vi deo di sk, however, tine managenent specific to individual disk

pl ayers can be used, and a reference clock for the decoder systen1is

t her ef or e withprefetenicy to Fig(i7d@d.shown in Fig. 7, the data cohtaingdirkibe éyewﬂestréﬁm is
simlarly contains a presentation tine starrp PTS 15 and a decoding

stanp DTS, repordedoin a\mrmatamkpd eafdaﬁckﬁtlmbamd@g todtherMPER=2 standeachb@

t (the de t t t PTS def the t
S0 R Baaub SaseteuF Ve R, B A s AR e abk
P.%S”szihpﬂ%w@zwes stgh B2 2048 KR Coicf s MesEAbLIP RS, pndR0nkfs 1 5EKR" "
decoded. NdRier PKH hRE oRé g&a@tqﬁesvreabh PRk PES aamdﬁ&% ﬁééléﬁheaaﬁrpméhaes

the display start timng the access unit, and decoding tine
st anp DTS ddthéddokvel y defines the decodi ng start t| m ng of the access
unit. If the PTS and DTS are the sane tine, the DISis omtted

The packet header PTFnexpaek beadesiPiH zecardsithe fime! at whirh dbettpaskds te e set

cont ai ! ngemAFeR01 Biater 2400 toisyaiem Soder 7408 GARCEG: Sdhatis, Heyslam RSk
et o packdPETBRORRCH defning e ¥RsEnAAHE LS %ﬂgﬁ olze ey e%ﬁ't% (et

packet;ol i Thd MPEGNRQRAE YHssOinektRal {h‘éeﬂi &M clock référeﬁé@@dm i el Mef@refLe
data other than the MPEG audi o data, and subpi cture dat

39 clock for the pntireadezofdecéperafiortarWithsuch ehis@he@lacasetheailgjtaDﬁidepMet
Private packets 1 and 2 each conprise a packet header, private data area,
and dat a diwevernhlime maneeement speefic é@)dﬂ@}"ﬁyabﬁlsb rlavers aansbe ased) pnd a

The audi o TRAENGS Flogl o1 Febiit sVSiert Bufeteford asrat@l Bfldgl bs oy o -
ei ght types #0 to #7 ﬁpéd@?ﬁéa@ﬂﬂigﬁﬁaﬁg%@%@@a ggeisen{ja%ﬁ time QBHig TS

data may be defined as one of up to types
15 and a decoding time stamp DTS, both of which are placed in the packet before the

access unit (the decoding unit). The presentation time stamp PTS defines the time at
which the video data or audio data contained in the packet should be output as the
playback output after being decoded, and the decoding time stamp DTS defines the
time at which the video stream should be decoded. Note that the presentation time
20 stamp PTS effectively defines the display start timing of the access unit, and the
decoding time stamp DTS effectively defines the decoding start timing of the access

unit. If the PTS and DTS are the same time, the DTS is omitted.
The packet header PTH also contains an 8-bit field called the stream ID
identifying the packet type, that is, whether the packet is a video packet containing a

25 video data stream, a private packet, or an MPEG audio packet.
Private packets under the MPEG-2 standard are data packets of which
the content can be freely defined. Private packet 1 in this embodiment of the invention

is used to carry audio data other than the MPEG audio data, and subpicture data;
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The data area is the field to which data conpressed according to the MPEG 2
specification is witten if the stored data is video data; |inear PCM
AC- 3, or MPEG encoded data is witten if audio data is stored; or
graphics data conpressed by run 10 length coding is witten if subpicture
data is stored. : MPEG- 2- conpressed vi deo data may be
conpressed by constant bit rate (CBR) or variable bit rate (VBR)
coding. Wth constant bit rate coding, the video streamis input
continuously to the video buffer at a constant rate. This contrasts with

vari abl e bprvatepackad eariésthe PCIpddet andiBs phciem S input intermi ttenty
to the video 15 buffer, thereby making it possible to suppress the

gener ati on of unnecelrivatg packits 1 and 2 erchircamprisesnpadket headar, private dataares,
bit rate coding can be used in the DVD s

: yste ] . .. .. Because
MPEG vi deceRfhfldtaajeacthn arg\éaé@ndaxata{eegpmamsean"%ﬁgﬁubﬁr&aﬁw mdlcatlpg,y?@gpg

o
audl o it epilal T BeRi 89858 fiiypead by Bl sl ousles

mat ch. Thedatat 8abpicturé dakrrhag be efinéd agionenf up e 32 tyhes #0d #31. audio data
is therefore described in detail below but is described briefl K@bel ow

based The datasaraat isbthe fialde ta; whiehy.data compressed accordingTte tha\MBEG-8n
DETh A pactiuliateh S iandt ot ohied b BRI B b O AE S of MbES
ech st Bl e AR APB B S AR B2 bl e i eiled B,
37 thyd il%ngth codiﬁd‘fdé Wit ictlire @4tahiesefedSCR defining the reference

time for synChroni zZe 40

audi o-vi sual data plMPES:-R-compressed video data maybe bompregsad bytconstaint bit satBCl
I nf or mati on éPCI G ) and Angle I nformation for Non-seanl ess pl ayback

(NVBL AGLI§CBR) or variable bit rate (VR) pailingnf ¥¥ithacorsiantrolt raje) coding.athss videe
oS e Bkt e Bt S AL ook B
Tre Angi o THERIRY b PFGTh WagK e SReS) el G inpmnigenty to the video
15  buffer, thereby making it possible to suppress the generation of unnecessary code.
Both constant bit rate and variable bit rate coding can be used in the DVD system.
Because MPEG video data is compressed with variable length coding,
the data quantity in each GOP is not constant. The video and audio decoding times also
differ, and the time-base relationship between the video and audio data read from an
~ 20 optical disk, and the time-base relationship between the video and audio data output
from the decoder, do not match. The method of time-base synchronizing the video and
audio data is therefore described in detail below, but is described briefly below based
on constant bit rate coding.
The navigation pack NV structure is shown in Fig. 8. Each navigation
25  pack NV starts with a pack header PKH, and contains a PCl packet and DS| packet.
As described above, the pack header PKH records the time at which that
pack is to be sent from stream buffer 2400 to system decoder 2500 (see Fig. 3), that is,

the system clock reference SCR defining the reference time for synchronized
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(NMSLAGLI) states the read start address of the correspondi ng video object
uni t VOBU when the angle is changed, expressed as the nunber of
sectors fromthe 10 beginning of the video object VOB. Because there are
nine or fewer angles in this exanpl e, there are nine angl e address
declaration cells (NVSLAGL-Cl DSTA to NVBLAG._C9_DSTA) .

Each DSI packet contains DSI Information (DSI_Qd), Seanl ess Pl ayback
Information (SM._PBI), and Angle Information for Seanl ess multi-angle

pl ayback 15 (SMLAGLI). The DSI Information (DSI Q)

decl ares t hadieddgees datf playtsadkast pack in the vi deo object unit VOBU
(VOBUEA) expressed as the number of sectors fromthe begi nning of the

vi deo object unit VOBach PCl packet contains VIACI dnfosonaties s (RCk@hcand sAngle
described in detail_ later, it should be noted 20 that the continuously

read data mfpa%atfmrbfprbl@nrwmwwm HhAEd) at the system stream
combi ned 1111 os. profF Fyepiammetion (PG oS I Gk B8 B sl e
EIj'mat Slala_tmues S nﬁ@%aléks‘ls' n o> erf'ﬁdl tgg 'dzsgﬁ_ﬁﬁgfﬁf ﬂ]I(éciads'* ar eddhtH % t\ggg‘r%‘e'ggg :T%
il Lost edé'ﬁi"mmﬂ‘ﬁE"?Wréh‘ﬁ@‘égﬁn‘%“éi?%@hﬁ’?‘?’ﬁ?‘?“m"t"?‘ﬁi“"(‘ SURR) e

contains an Interleavbe Uktgle Fliafprmation ( |er\/Uthf§@)aml@Bmt riuti-anglenh eplaybadakhe

corresponding vi deg ob ect unit VOBU is i nterl eaved hl ock. The | LVU
g T ha cNBSLLAGHIE BlatsRs 1 deas SETL 8RdiBRS 1ohIbeL AT ESPRANGRG Wieo object uni

the 1 Lvy VOBV wherl e ot chafife, Sifedsia e nbytthEbt dsckds it

i S n | v | N lyg f [
whet hef%]t heﬂbgiirnhﬁ@ gﬂ}%cgﬁégl?)j%/aw%ogs Bte %%@slféag][er%c%% rﬁll(ri;étm%l fefef gn?‘%tg e“r% 6“e%ved

unit | LVU exﬁapla;&heﬁéﬁare niner Aegle eatidress detiatation ddie (IMSL UBL_CorDSPA to
continuous reading, the Unit END flag is set to 1 if the VOBU currently

bei ng read NMSE AGL_CO9_D&IA).VOBU in the interleaved unit | LVU Q herw se
the Unit END flag is_se

VOBU is in an interl géGQQSEIp@@Ket cantaing BS! dnfoepation (%%Ungy) m&ﬂ?eﬁe'é)éggék
(FLVU_EA) \ishhatioH TngEF’Bﬂ?dén%sﬁnﬁf i6rmh&fn RACKehMidsiemy -ér{'nélé’ playback

15  (SML_AGLI).

The D8I Information (DSI_GI) declares the address of the last pack in the
video object unit VOBU (VOBU_EA) expressed as the number of sectors from the
beginning of the video object unit VOBU.

While seamless playback is described in detail later, it should be noted

20 that the continuously read data units must be interleaved (multiplexed) at the system
stream level as an interleaved unit ILVU in order to seamlessly reproduce split or
combined titles. Plural system streams interleaved with the interleaved unit ILVU as the
smaliest unit are defined as an interleaved block.

The Seamless Playback Information (SML_PBI) is declared to seamlessly

25 reproduce the stream interleaved with the interleaved unit ILVU as the smallest data
unit. The Seamless Playback Information (SML_PBI) contains an Interleaved Unit Flag
(ILVU flag) identifying whether the corresponding video object unit VOBU is an
interleaved block. The ILVU flag indicates whether the video object unit VOBU is in an
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which the VOBU belongs is witten. This address is expressed as the nunber
of 10 sectors fromthe navigation pack NV of that VOBU. In addition when a
vi deo object unit VOBU is in an interl eaved bl ock, the starting
address of the next interleaved unit |ILVU (NTILVUSA) is al so decl ared.
This address is expressed-as the nunber of sectors fromthe navigation
pack NV of that VOBU. When two system streans are

seanl essly connected but the audio 15 conponents of the two system streans
are not contiguous (the audio is different), particularly inrediately

bef or e anght@idavedtiecks aadis sét th 9 M%?ﬁﬂ‘s@@thé@iéé&hé%\?lb@!a?@é& to 0. output
to synchroni ze the audi o and vi deo conponents of the system stream

fol | ow ng t he Yéwmma vided chjecNiSC/OBYhislin ah intereavedldock, adinii END flagane
cycle is approximately. 33.33 nmsec while the AC-3 audio frame cycle is
32 nsec. Iodeclared to indicate whetherdhe viden sbiest YR MQRY Z8the dastV@BY in the

CPRSSUCL R BRPLAR A ES e W bl s R B
h . . . .. . ; . - - ! - .
M L) Sl bimyaumbayiceND g BBLPRC o VOBV MARSEFE o 17

(VOB_A_GARst Y¥BU antheAntérigadathuhien i) Gthenviséhe(WKIBERDIEY ENE] to @5

indicating for howlong the audio is to be paused, are also declared. Note
that these t i niféhenr 2 vislpocbidct uniVOBIY issipsarcimtericaved plock) an tntereavedHz) .
The Angle Informtijon for Seanless multi-angle playback (SM.AGI)

decl ares bt Fehddsiass (L, 43 dansiing dhe,adsiesh of dha st packdp dhe YU ¥ s
field is valid . . . . 4

when seanPRIE the,VOBUY beonoe i witen s ThIqsess ih exaeech &s;tge fiapper of
EXPr egedsatoldfom the rBvigRREN BhcieRYAGTIRtVOBUL [Ifadiidrbthe:? B RGOt hat
VOBU. Because there are i ne or fewer angles, there are nine angle

address d¥OBU & inoan intéleavedMlodGthe dtaRfibladdress dbthEMextEterEaved Uit ILVE
<3. 2> DVD encoder A i)r eferred enbodi nent of an authoring

encoder ECBT hVikhiSA) is taiso declaiiedl Thiseaddiess issexpressesuas the ngmbes obaectors

Gescr i beqTaBue ndvigrenask aGel Ba URBE hown i n Fig. 12. 1t wil be
When two system streams are seamlessly connected but the audio

15 components of the two system streams are not contiguous (the audio is different),
particularly immediately before and after the seam, it is hecessary to pause the audio
output to synchronize the audio and video components of the system stream following
the seam. With an NTSC signal, for example, the video frame cycle is approximately
33.33 msec while the AC-3 audio frame cycle is 32 msec. _

20 To enable this resynchronization, audio reproduction stopping times 1
and 2, that is, Audio Stop PTM 1 in VOB (VOB_A_STP_PTM1), and Audio Stop PTM2
in VOB (VOB_A_STP_PTM2), indicating the time at which the audio is to be paused;
and audio reproduction stopping periods 1 and 2, that is, Audio Gap Length 1 in VOB
(VOB_A_GAP_LEN1) and Audio Gap Length 2 in VOB (VOB_A_GAP_LEN2),

25 indicating for how long the audio is to be paused, are also declared. Note that these
times are specified at the system clock precision (90 kHz).

The Angle Information for Seamless muiti-angle playback (SML_AGLI)

declares the read start address when the angle is changed. Note that this field is valid
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10 obvious that the authoring encoder ECD applied to the DVD system

referred to bel ow as a DVD encoder, is substantially identical to the
aut horing encoder EC shown in Fig. 2. The basic
di fference between these encoders is the replacenent in the DVD

encoder ECD of the video zone formatter 1300 of the authoring encoder EC
above 15 with a VOB buffer 1000 and formatter 1100. It wll also be obvious
that the bitstream encoded by this DVD encoder ECD is recorded to a
DVD nmedi um M The operation of this DVD encoder ECD is therefore

descri bed RgHepvsddamiessRalkiehyle\cditrdl e enatiBEr T address a8 edesxprésséasas tHeed
above. It should be noted that in the authoring encoder ECD shown in

Fig. 12, t mambrtof sedorofromdhemadigdtionm pack NV ofdhat YOBLh Betausge thete ane hine
controller 200 is not fed back to the editing information generator 100

but this i $rievenangles, thew ang pe apgleaddressy 8%1?@&9@ &el%ﬁ'@h_ﬁﬁér_@afﬁﬁa” A
thus omtted I As in the above authoring encoder EC,
t he encodi E@Sm-e%%@%ﬁ\)er 200 generates control signals St9,

St11, SgE13, St21, St23, St25, St33, and St 39 based on the scenario
data St7 describing the user-defined editing instructions input fromthe 25
scenari o edgim¥ DAY enasdercontrol s the video encoder 300, subpicture encoder
500, and audi o encoder 700 in the DVD encoder ECD. Note that,

similarly to the edi A peeferred embediment off aroautheringf endedea EGDr innyhiohs them

descri bed above the editin Lg i nstruction content in the DVD sg stem
cont ai ns whdltimgdiakitsirgam autharingsystam aeeprding to dhe presgpkipyension is appliedto a

dot i ned 1 RYRaVRlEI 35 el REbR BBl behe sy SHbrEi Blr d2Cuul ey

t 0~ epr gduGByidie tﬁé’@tﬂ@rdtﬂ'to 88y ECW @y%@ t8%he DVD E"tﬁeMs Eéferr@@'@o bél&ﬁh

the editing instruction cont nt int system cont a et

fol | owi ng igefzpDWEX érudder, ?zpa@bs‘tamalll*]identubat te the autboringsénicodier EXQssHowr indTig. 2.
contain such 5 information as e nunber of streans contained in the

editing units, which are obtained by splitting a multi-title source
streaminto bl ocks ab_@a const interval ;" the nu udi .o

and subpicture data céf| Qa%ﬁ%}‘?{%’!&?qwﬁﬁ'&ﬁh%ﬁer%ﬂde%ﬁ &'ﬁereglﬁ‘}ﬁfrhetngl"'ethe

O SPLY. . DR a8 o i S B PR B B £ e

mul ti - 389 &ifPa VOB buffed1 60T an® tdtafatef 1$00Nek Willdiso be obvious that the bitstream

encoded by this DVD encoder ECD is recorded to a DVD medium M. The operation of

this DVD encoder ECD is therefore described below in comparison with the authoring

encoder EC described above. It should be noted that in the authoring encoder ECD

shown in Fig. 12, the edit control command data St7' from the encoding system

20  controlier 200 is not fed back to the editing information generator 100, but this is not a
real problem, and further description thereof is thus omitted below.

As in the above authoring encoder EC, the encoding system controlier

200 generates control signals St9, St11, St13, St21, St23, St25, St33, and St39 based

on the scenario data St7 describing the user-defined editing instructions input from the

25  scenario editor 100, and controls the video encoder 300, subpicture encoder 500, and

audio encoder 700 in the DVD encoder ECD. Note that, similarly to the editing

instruction content of the authoring system described above, the editing instruction

content in the DVD system contains what source data is selected from all or a subset of
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10 scenes when the angle is switched anong the nmultiple view ng angl es.
The scenario data St7 of the DVD encoder ECD al so contains contro

i nformati on on a video object VOB unit basis. This information is required
to encode the nedi a source stream and specifically includes such

i nformati on as whet her there are nmultiple angles, and whether the
titleis anulti-rated title enabling parental |lock 15 control. Wen

mul tiple angle viewing is enabled, the scenario data St7 al so contains

the stream encoding bit rate reflecting the disk capacity and data

interleavi fife Blrce dataTBbitan®itd bfurglottidsolwithin Badefineal tirhé GeriodN taindl howhihe
start and end tines of each control period, and whether a seanl ess

connect i onselectéddsdurcardalte ib edagsembldutopeprddea the scenasio sdoplenog) intpnsied doyns .
20 The encodi ng_ systemcontrol |l er, 200 extracts this
i nf or mat i othe usai. tAddition, thecediting dnsteuctionstconteidnibeePYPesyste@ eonrisimsnipe

Lt or L o e R Eee Mhecneal bR, IS 'L oaRY s
descri bed f{n*ﬁweﬁ]t%fneés‘?%e GbEt G strbamsiddht iﬁ%‘q inthd egltﬂ u%ﬁs,%‘ﬂmiBWaré Blgt%ﬂ%‘&' d
be noted that these enco'gh ng I nfornmati on Ft‘a es an EHCO I'ng paraneters are

shown 25 By spRingt Tk ovhR stiditn Mtd BREk &t £b6MiamdinRaintsraiethe mirfber
generated for DVD seanl ess aut hori ng. The stream

encodi ng daf audio @hdcsubpititure dalie calisstontained ireeachretedirm gnd the spbpiatuee displaynd
system encqdi ng start and end tim ng values required by the DVD )
44 time and perigd; whethey the veeatentenids vejestedifram olurakstigans inshiging, for

encodi n araneters include th ondi.tions for nect.jn ne video

b oot " JoReKaRIer mpcirtal PR coRffel o mutPRTgHe Rifigler and 1hE Giethid o3 Ropdedi
t i augdi o 8&51% j i . i .

subpi cftgéuresg an \pﬁ%h gLegépl t:ijér)%w'?%g?%&/#’ eou“p% gygacﬁéé{‘glr%tsi ng timne

i nformation VPTS, 5ThenstehBfo dath St loh e OV tedtbdrIECD EIsb 'dontalRd icoAtrol

APTS. The title sequence control signal St39 supplies the nultinedia

bi t st r eam ibgnfiatiomeon aniden abjectViOBeunit basi$.ngThis infoimdtiomiatrequirathtd encode

formattin araneters declaring the reproduction control infornation
and inter ?Q‘%/E‘%dfﬁ BPYrEeisgeam, and SPeC'ﬁCg‘r'Y '"CﬁJdeBa?é’éh 'Qfﬁfm?i@r\/?ﬁg&'emﬁfdhﬁ%

P et o P I 0, B R 1 BB bR

15 control. When multiple angle viewing is enabled, the scenario data St7 also contains
the stream encoding bit rate reflecting the disk capacity and data interleaving for
multi-angle control or parental lock control, the start and end times of each control
period, and whether a seamless connection should be made between the preceding
and following streams.

20 The encoding system controller 200 extracts this information from the
scenario data Si7, and generates the encoding information table and encoding
parameters required for encoding control. The encoding information table and encoding
parameters are described with reference to Fig. 13, Fig. 14, and Fig. 15 below. It should
be noted that these encoding information tables and encoding parameters are shown

25 by way of example when the authoring encoding parameters are generated for DVD
seamless authoring.

The stream encoding data St33 contains the system stream encoding

parameters and system encoding start and end timing values required by the DVD
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generate an el enentary streamconformng to the MPEG 2 Vi deo standard
defined in | SO 13818. This elenentary streamis output to the video
stream buffer 400 as video encodi ng stream St1 5.

Note that while the video encoder 300 generates an el enentary stream 15
conformng to the MPEG 2 Vi-deo standard defined in | SO 13818, specific

encodi ng paraneters are input via the video encodi ng paraneter signal
St9, including the encoding start and end timng, bit rate, the
encodi ng conditions for the encoding start and end, the material type,

i ncl udi ng whstehfto goireraR! BIVADBS STHEReNSten? btrE4Hh eHcdBfg parameteis Mci®e the

!
tel eci ne converted material, and whethér the encodi ng gode Is set for

ei ther 20 copditio®@fraconnécimgbnéditiemnaliectn OB with those before and affére tHéimBer
coding nmethod is basically an interfranme codi ng nethod using the

correl ati off iR &treemsndbe audie encodingeinformationeand) atiginedDg1 the trwmbar of

frane HowsyRpioRiFes Snd fhe SR BRanecvioed BBVaSK StaBnadea oTmatoR TS,

b d | el t : . : L e, ' t

oo d ofr offdr e, AR5 ihitilox Sraifg (e 1hBhHHfad PR, THE il RRoLBRRL LRfnb

(random aceipa) Stﬂ'@%uFFﬁEwméJﬁiuﬂtin@édﬁ FitdiresmaMBIe Astinafigy sk and ARGty
in

("intra-frame") is called a GOP. A which coding is
cl osed compifemaztionwandiformatting eaRmeteisndesiarig the reproduction control information
45 a "closed GOP." A GOP containing a frame coded with

ref erence @pddnterlgave infergation. preceding GOP is an "open GOP." It is

t herefore possible tg reproduce.a closed GOP usi,ng only th
Repr oduci ng an open %@Eéjﬁ - §e\f",§‘e°a?§6°‘§rj"é%lﬁ’?@§etﬁﬁénﬂr%§€a€é swﬁ}e'@“’i‘ﬁ@
recedi i ' i SsH'
=2, G5 0 e v ancg 8056 B AR 410 0, 1 BT ESHY

For exanpl e,
repr oduci ngefefatd bR diemantahe stiéatd| dnfarmirdy to the MPEESD Vidéb BRindkrd Ii!eﬁheﬂfpiﬁi e,

iy t
or for fast-forward play and ot her specirzﬂ reproducti on nodes. H g
speed repr 3Qck3838. cAhistalemeniasy stleam is autputtosthe Video stpraml baffep4 0t by video
intra-frane co&jed frameg Ln a GOP or by reproducing only frames in GOP
units. 10 ©encoaingstream St1Based on the subpicture stream encodi ng par anet er

21183?1: t Eﬁ él st £ 22 m St glofegm%k WHHE §hé r\'r%%%eénc%%gr 366 %%%%ra s I'[a)ﬁCr-:illnrfzringn a?)y tstrgétmt he
15 conforming to the MPEG-2 Video standard defined in 1SO-13818, specific encoding
parameters are input via the video encoding parameter signal St9, including the
encoding start and end timing, bit rate, the encoding conditions for the encoding start
and end, the material type, including whether the material is an NTSC or PAL video
signal or telecine converted material, and whether the encoding mode is set for either
20 open GOP or closed GOP encoding
The MPEG-2 coding method is basically an interframe coding method
using the correlation between frames. That is, the frame being coded (the target frame)
is coded by referencing the frames before and after the target frame. However,
intra-coded frames, that is, frames that are coded based solely on the content of the
25 target frame, are also inserted to avoid error propagation and enable accessibility from
mid-stream (random access). The coding unit containing at least one intra-coded frame

("intra-frame”) is called a GOP.

A GOP in which coding is closed completely within that GOP is known as

45



generate a variable I ength coded bitstream of bitmapped data. This variable
| ength coded bitstreamdata is output as the subpicture encoding
stream St17 to the subpi cture stream buffer 600. 15

Based on the audi o encoding signal St13, the audi o encoder 700 encodes

a specific part of the audio stream St5 to generate the encoded audi o data.

Thi s encoded audi o data nay be data based on the MPEG 1 audi o standard
defined in | SO-1 1172 and the MPEG 2 audi o standard defined in 1SO1
3818, AC-3 audio data, or PCM (LPCM data. Note that the nethods and

means of eadi in0 i S oin, and
Commonty s aPPsad GUPro ASSRPContifiy 4 fiine Goled Sitn ieRiRbd to 3 fatf@oia
connect ed m@_cédm?\acdpos anceset GOFY' aiik thereford sdseibléd Rereprotieaneioded GOP
stream St 15 i nput fromthe video encoder 300. The video stream buf fer

400 i s al susingoniydhatGOP. Repreducing anyopsn CEOR,duoweaver, alsc capjreathe presedce
on the timng signal St21 outputs the stored video encoding stream Stl 5 as
the 25 ti B eresRsing S8 encodi ng stream St 27. The

g/
bpi ct t buf.f 0 i Ll 0N t.ed th '
subp cure St eom bR GO L LA ALy SOREEATY L0 S AR
Subpi ct ur epg usedeQ§QH€irprI] k 1818t o for YeBrotiubR@a i’ #omOHE hiiddkS8s a 46

connected to the encod

syst em contramdificn” paiRlin aanevieaeredr fast-forvaid pfaygnd bthed kpstidiFeprodpbtion iddes.
stored subpi cture encoding stream St 17 as tinme-del ayed subpicture

encofli nlg stHighmmeaﬂgreproc:]uctiondcan be achievedeinamuﬁocaﬂagelaynremmgﬁingm(jy dhe

g ' 200 :

E{h;c“!fod?rngysi%?rS%%frég@éé’m{saﬁe?h’%%&cﬁ%%gﬂﬁ F-qpremeg,:pnr%l@n?és%kecﬁﬂé Wi o st ream
u#f er. 800 i ' . 0

and baed on"the ¢ RGPk SubBEAEETReY ST, SR aNERy andl Ptnte 1

as the subpicBrel @naydst 506! ¢h Bé@ﬁ}%ﬂeéiﬁéeﬁﬁ of dhe Sl.%b iecrture stream St3 tdhe

system encoder 900 1s connected to e video stream bu 400

subpi ct ur egerieretenaudriable EHGth sodedbilstresth rof coitnagipledr d4t80 Thisndariabie ileregth
therefrom 10 tine-del ayed video encodi ng stream St27, tinme-del ayed

subpi ct ur ecedash bitaigeamr dalm is outpet2as the dsubipisturee engeding streane niddi ty the

stream St 31. T(Re s%/tstenhe&é:o 900 is also connected to the encodi ng
syst em contHRRiGUre StFRAM QHHE i ves t her ef rom St 33 |
15 Based on the audio encoding signal St13, the audio encoder 700 encodes

a specific part of the audio stream St5 to generate the encoded audio data. This

encoded audio data may be data based on the MPEG-1 audio standard defined in

1ISO-11172 and the MPEG-2 audio standard defined in 1SO-13818, AC-3 audio data, or

PCM (LPCM) data. Note that the methods and means of encoding audio data
20 according to these standards are known and commonly available.

The video stream buffer 400 is connected to the video encoder 300 and
stores the video encoding stream St15 input from the video encoder 300. The video
stream buffer 400 is also connected to the encoding system controller 200, and based
on the timing signal St21 outputs the stored video encoding stream St15 as the

25 time-delayed video encoding stream St27.

The subpicture stream buffer 600 is similarly connected to the subpicture

encoder 500 and stores the subpicture encoding stream St17 input from the subpicture

encoder 500. The subpicture stream buffer 600 is also connected to the encoding
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cont ai ning the encodi ng paraneter data for system encoding. Note that the
system encoder 900 nultiplexes the tinme-del ayed streans St27, St29,
and St 31 based on the 15 encoding paraneter data and encoding start/stop
timng signal St33 to generate title editing units (VOBs) St 35.

The VOB buffer 1000 tenporarily stores the video objects VOBs pr oduced
by the system encoder 900. The fornmatter 1100 reads the del ayed video
objects VOB fromthe VOB buffer 1000 based on the title sequence control
signal St39 20 to generate one video zone VZ, and adds the file system VFS

10 gerier al eyaabfi controller 200, and based! Bf fHe' %ﬁg@g@aﬁ%& gggﬁ.‘a&f dhé Gtbied! he

user -defined Scenario 1s sent to t rder The recorder

1200 pr oceggssictuie eRdbdifg stiddrhi STET a8 time-del@yddsulspridtundishdodingpdtreatit 8829.n a
format determ ned by the recording nedi um and then records it to

t he recordi ng nmedi uniThe sfio streamduffer 880isisindlddy connecteddimthe audio encoder

Mul ti scene . The concept of multi plfe an%l e s&;ene cqnt r78b
accor di ng 780tand plasesthe audio encoding stream St19 input from the audio encoder A7

LVenton TheiRAS st sbh it alsBl BRREGA S ¢ Bnedting SySERTEARRRLPIBNC,
data comoRHGyased orﬁﬂféﬂﬁﬁmi.ynggﬂagrﬁz%}tﬁu@q&@%ueﬁféﬁ&ﬁﬁ BREAR| S 9HOHES

of different scenes corresp to the various scenario requests. In

t he fi gur etinfr@siaged audio enbodifgatreai®t3¢dormon S5 scenes. The angl e scenes
bet ween scenes 1 and 5, and the parental |ock control scenes between

scenes 5 and 8, are The system encoder $RQ isodennected to the video streansbufies 408ken
fromdifferent angles, that is

. 1l 2, d in.thi )
can be dyn&HbRigtur %@ﬁgbpgﬁeraﬁ@,?n ggG@eﬁ’%ﬁﬂ?i ebb@?béba rpﬁelyﬁg)fﬁer%l‘rgm

only ont oA aSYRF Yo, erigbolef shBUR"SRY bRkt Sediitel dnoctith Sieam
content cagipe tﬁﬁé—%lay@ﬂ%u@}bsénco\c/j\mgcﬁféﬁ St ekl syfsted ehbodd900ss also

pl ayback begi ns. of these scenes fromthe
mul ti - scengopnedtedsto thd erivedihgl egstech @odtroller 20¢pandursedives therefrard B{83 he

user operating the scenario selector 2100, thereby
containing the encoding parameter data for system encoding. Note that the system
encoder 900 multiplexes the time-delayed streams St27, St29, and St31 based on the
15 encoding parameter data and encoding start/stop timing signal St33 to generate title
editing units (VOBs) St35.

The VOB buffer 1000 temporarily stores the video objects VOBs
produced by the system encoder 900. The formatter 1100 reads the delayed video
objects VOB from the VOB buffer 1000 based on the titie sequence control signal St39

20 to generate one video zone VZ, and adds the file system VFS to generate St43.

The stream St43 edited according to the user-defined scenario is then
sent to the recorder 1200. The recorder 1200 processes the edited multimedia
bitstream MBS to data St43 in a format determined by the recording medium M, and
then records it to the recording medium M.

25
<3.3> DVD decoder
<3.3.1> Multiscene

The concept of multiple angle scene control according to the present
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generating the scenario selection data St51. In scenario 1 in the figure,
the user can 15 freely select any of the nmulti-angle scenes, and scene 6
has been presel ected for output in the parental |ock control scene
period. Simlarly in scenario 2, the’'user can freely select any of the
mul ti-angl e scenes, and scene 7 has been presel ected for output in the
parental | ock control scene period. The program chain
informati on VISPGCI in a DVD data structure for 20 nulti-scene control as
shown in Fig. 9 is described next belowwth reference to Fig. 16 and

Fig. 17. mventlog is described bERﬁN USiEH -rafdr&deedo smgnq | ORg SENMRbER abdle, g ar e

shown in Fig usi ng he notation of a VISI data structure

r epr esent i mglisbene péhddis! ccimtructbd frone basic\scdae petibds containirgedatarcanimo®
data structure shown in Fig. 5. 25 More specifically, in

Fig. 16, seanhditleoand andti-sceneperiods compwisinggreups obdifierent scenesioomespending
VTS PGC#1 and. VTSP f the

| of ot | R Wrpcyapes SOBANR SaLGRISE| g @%gg%ts%%% 7508 839 dhpeemimon

descri gs gﬁ,cf%le? Osg@%aéﬁ@e ]sggﬁ%? 'bg{v?ee?lf sé:e(?'nles P ﬂ&hﬁcé?ld' ﬁ’)f Oﬁmhia?noc?&klﬁl]ol

corres

48 scenes betw@ériié’é&fé'é 5 éﬂcPS b it nfaltPs8ehe pdricdB! #3, and C_PBI #4

within a nulti-angle cell block correspondlngtoarmltl-angle scene,

cell playback inforngtenes takétBifrtm differestpamgles)athat is, anglescene Enddialm this
pl ayback informati on C _PBI #6 correspondl ng to scene 6, and ce
pl ayback |epfammfat AN @epsywamwa y esalested nand deawhlse@ duning p!ayback in the

Li k | #2 d t f | | back
i or mat | URPe 658 PEdoRr e PRt Gel ok SOmiEa peod hybieer ot oAz gt dhe

CPB #2,, vallgpPBééjé%ePt ngs@éﬁél 7"‘11&\*/”1@ dﬁ“fégg tdoq‘i’é}ﬁ Gn%d & lgl:tgﬁkand must

corresponding to a mnu back 1 nfornmati

C_PBI #5 copé sepefrd statidaly Bé@?@gpgbﬁéﬂ bedihgy back i nformation CPBI #6
corresponding to scene 7, and | #7 corresponding to scene 10 8.

In the DVD data strLWhmhenf tlaemeswbncthelmummenepenokds:isnorbecsal&ated andi t
for a scenario, is represented as a DVD data structure unit calle

ncel |, " whieProqueedhigsdefined bycliner useroARerating the escenaria csalegter s?éeﬁaﬂhe@bvn

};Ihg DgDafteééJr%u g Wq;x?qfnaiq sggcﬁan data §t951us?n scenan%t ‘F ﬁ\cefn Otﬁesug%\('\@ahn

15 freely select any of the multi-angle scenes, and scene 6 has been preselected for
output in the parental lock control scene period. Similarly in scenario 2, the user can
freely select any of the multi-angle scenes, and scene 7 has been preselected for
output in the parental lock control scene period.

The program chain information VTS_PGCI in a DVD data structure for

20 multi-scene control as shown in Fig. 9 is described next below with reference to Fig. 16
and IEig. 17.

The user-selected scenarios shown in Fig. 9 are shown in Fig. 16 using
the notation of a VTSI data structure representing the internal structure of a video title
set in the DVD data structure shown in Fig. 5.

25 More specifically, in Fig. 16, scenario 1 and scenario 2 shown in Fig. 9 are
shown as the two program chains VTS_PGC#1 and VTS_PGC#2 of the program chain
information VTS_PGCIT in VTSI of Fig. 5. More specifically, VTS_PGC#1 describing

scenario 1 consists of cell playback information C_PBi#1 corresponding to scene 1, cell
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15 the notation of a VOB data structure VISTT_VOBS representing multinedi a
bi tstream for a video title set in the DVD data structure shown in
Fig. 5. As specifically shown in Fig. 17, the two
scenarios 1 and 2 use the VOB data for one title in comon. [ndividual
scenes common to each scenario are pl aced i n non-interl eaved bl ocks,
that is, to contiguous blocks, as independent VOB units. In 20 this
figure, these are VOB#1 corresponding to scene 1, VOB#5 corresponding to
scene 5, and VOB#8 corresponding to scene 8. In the
mul ti -angl e COoPBRENY iPBIA3, Y SCPR#Y WitAin PARItVGRgle cell block

constitute e angle, and The VOB are interleaved in an interleave block

to enabl e correspaaiEtosa mest-angle steme, ctll playbacinigfermation SVPBI#D corrésponding
angles. In Fig. 17, VOB 25 #2 represents_angle 1, VOB #3 represents angle

2, and VOBta:scenprikseelt playbagkeirdormation C_PBWo correspoggisgetossegne §ceand el
that is, the scenes unique_t enario 1. .an cenario 2, are also

pl aced in zﬁ’??l’lbﬁf:'ém?@m%nﬁﬁﬁli?&oﬁﬁém@'% GO€ S eproduct i on of t he
scenes [ n each uni qug,scenani 0 ! . 10 e
e b CDIRERELR P SR, RSO F oHRIGGHELAPpil ol
descri bed #onRaticC PRI CBAESSIRIhG & BENS 1S ReWplaybakk dnfoPmetidn 1T PBI#2,

realized in a DVD dafa structure by utilizing the video title playback
control i niOiRBI#S.0and C_PBlHkwithima Mgti-ahgle esldblotle coiresponaingyteaa Imutbangle: a
structure shown in Fig. 17. 5 <3.3. 2> Seam ess pl ayback

The seanl esceng.agelbplaybaghtinfpmagtione bt PRI caresronding to sgane & Feallhrlayback

DVD system,data stryc i s descri bed bel ow. t seanl es ayback
refers to "%o""?.tl'%‘ &eégﬁgqrrqﬁyopqlng% isﬁ?f'%}ly' WI}lgég-F;célgi °99§§%9H°@?90 588
muk=t’| migi a8data I ncl udi ng video, audio, 10 and subpicture data w thout
intermttent breaks in the data or information between basic scene

periods, between basigiHeCBVD d¥d sPEGUR) A SBehk| whieR ReoRe FdpPeduction CoherbM@sin
mul ti-scene peri ods. Hardware factors contributing to

i nt ermi tt efior 3 segri=rink isoleprdsentatbasia D datd structure unitroalied ai"cell,Lwbichids ds
underflow, that is, an inbal ance between the squrce data input 15 speed
and the deasad i@ capwust gsersplectablaiscepriqsdndhg RVD structure.

The user-selected scenarios shown in Fig. 9 are shown in Fig. 17 using
15 the notation of a VOB data structure VTSTT_VOBS representing muitimedia bitstream
for a video fitle set in the DVD data structure shown in Fig. 5.

As specifically shown in Fig. 17, the two scenarios 1 and 2 use the VOB
data for one title in common. Individual scenes common to each scenario are placed
in non-interleaved blocks, that is, to contiguous blocks, as independent VOB units. In

- 20 this figure, these are VOB#1 corresponding to scene 1, VOB#5 corresponding to scene
5, and VOB#8 corresponding to scene 8.

In the multi-angle scenes common to scenario 1 and scenario 2, one VOB
constitutes one angle, and the VOB are interleaved in an interleave block to enable
seamless reproduction of each angle and switching between angles. In Fig. 17, VOB

25  #2 represents angle 1, VOB #3 represents angle 2, and VOB #4 represents angle 3.

Scene 6 and scene 7, that is, the scenes unique to scenario 1 and

scenario 2, are also placed in an interleaved block to enable seamless reproduction of

the scenes in each unique scenario, and to enable seamless reproduction. to the
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O her factors relate to the properties of the playback data. Wen the

pl ayback data is data that nust be continuously reproduced for a constant
time unit in order for the user to understand the content or
information, e.g., audio data, data continuity is | ost when the
required continuous presentation tinme cannot be sustained. 20 Reproduction
of such information whereby the required continuity is sustained is
referred to as "continuous information reproduction,' or "seanl ess

i nformation reproduction.” Reproduction of this informtion when the

required c LOul sustained is referred to as

“non-conti g%hgb'ﬁ %étég%%@%bgﬁ%rﬁgﬁﬁgauct ion," or "non-seam ess .

i nformation reproduchg@Bscriddd afovePiHedyserirbgiestedsésHiRidsHoWnOh g Pban be
reproduction and 25 non-continuous I nformation reproduction are,

respect i velealizé@ imb D aiath siouctsrechy efilizing the vidgw fitkuplaylwack control information
Note that seamnl ess regroducti_on can be further categorized as seanl ess
data repr oshewn imFignd6 sanchtheditleiptavbase MQihdatastughire sbown Sehigk dés dat a
reproducti on 50

i s defihed as preventing physical blanks or interruptions in the data

pl ayback 3£; nter%&ﬁ%ﬁuction) as a result of a buffer

under f | ow, F‘or‘ exanpre, . i nformati on reproduction is defined
as preventing appar efhe igdbfilédtPplagback Bapdisiity menﬂdaéararwveomtmegauq@l thed
by the user (intermttent presentation) during intellection of

i nf or mat i oDVD eysteimedath apiuetuke iktesorbed deldver Notarthaihseaaless playbaek cafers to
breaks in the actual reproduction of data. <3.3. 3> Det ail s

of sean eséherepyeduskion in a digital video disk systegpelgnuiiimedia dala inchiding Migeacdiidiess
o F1 g1 103AH Foppigtie §5B o rsgmyfienBiESH 3R ualadr MonRahe beweEh Ba8R°C
i oo o B RO AAAGE, S LR QUKD A1 1 ARSLAR0pHALR0 A prtvesn
DVD multi-scene periods.

Hardware factors contributing to intermittent playback of this data and title
content include decoder underflow, that is, an imbalance between the source data input

15 speed and the decoding speed of the input source data.

Other factors relate to the properties of the playback data. When the
playback data is data that must be continuously reproduced for a constant time unit in
order for the user to understand the content or information, e.g., audio data, data
continuity is lost when the required continuous presentation time cannot be sustained.

20 Reproduction of such information whereby the required continuity is sustained is
referred to as "continuous information reproduction,” or "seamless information
reproduction.” Reproduction of this information when the required continuity cannot be
sustained is referred to as "non-continuous information reproduction,” or "non-seamless
information reproduction.” It is obvious that continuous information reproduction and

25  non-continuous information 'reproduction are, respectively, seamless and non-seamless
reproduction.

Note that seamless reproduction can be further categorized as seamless

data reproduction and seamiess information reproduction. Seamless data reproduction
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15 recordlng nedlun1 Supplying a single novie in a
format enabling the novie to be used in a plurality of different
cultural regions or countries requires the script to be recorded in the
various | anguages used in those regions or countries. It may even

necessitate editing the content to conformto the nores and noral
expectations of different cultures. Even 20 wusing such a |large-capacity
storage system as the DVD system however, it is necessary to reduce

the bit rate, and therefore the image quality, if a plurality of

full-1engih ddfhb@SaQ T%:teeénﬁrr%rﬁr@sﬁanwlaﬁns@omnte&%w@s tint e ad=tar glaghalad to

a single disk I s probl'em can be solved by recording the comon
parts of (lhtarm:ttanttrémduoﬁqn)casca result of anbuffercunddirftay,t foe exampbnt Sedirfléss ent
in each title for each different title only. This 25 nmethod nmakes it

possi bl e #foaatinng rgprpﬂuﬁtm tiy @efi "leF’t @8s pf%"&ﬂ@f%%ﬁf@“‘cd‘ﬁﬁfmp%n%rm the

f Eleﬁ g][ gf einfpg?%q%aﬂél n?cﬂ oﬁéﬁgﬁe user QU ?fjan% prréasdelﬁ%atm%)t u(le‘mlg3 'ut'uteflat %thﬂm
in Figs 9intbhfatidd ﬁ’@nﬁ fh%cﬁéfﬁi%gtdét mﬁié?@'tﬁer@pérbcﬁd agﬂuﬁrf)ﬁg%!&é}'ﬂ?egﬁss irCth g

51 scenes conmon enari os

mul ti - scew@remd@u(ﬁi@nt@ugtang scenes specific to certain scenari os,
to provide parental |ock control and nulti-angle scene control
functi ons. In the case of the parental |ock control

function, titles containing sex 5 scenes, Vi ol ent scenes, or ot her scenes
deened un§§3§’bl e f &lEl@BiqigeamIess g s so-cal |l ed adult scenes," are

Chi Tdren o scencs. TSR PR °§?$E%ﬂea e braon A58 pesklBenit

ém_ ctgbl drfcggcﬁoe%c‘gfé@%ejdgvmkmfé Pﬁﬂ@%dbﬁé ween the conmon basic scene

peri ods -ang e control Tan ‘be achieved in a
conventional single-angle title by, recording plural multinedia scenes
obtai ned by recording the subjects fromthe desired pl ural canera
angl es to<BHb1huIt|hﬁg&ﬂnmnbrlods arrayed betmeen t he common basic

scene periods. Note that while these ral scenes are, descri bed
here as scenes Theéfﬁ ée&?"? EYien) sirearns desgihad,abovs ate (9595ed bR an ¢

W De CBpbRitiE Addifg né'%‘""’%%gtrgé Y% RBvitCEPLHRY iR 18 Bh SRRV

angl e but
15 recording medium.

Supplying a singie movie in a format enabling the movie to be used in a
plurality of different cultural regions or countries requires the script to be recorded in the
various languages used in those regions or countries. It may even necessitate editing
the content to conform to the mores and moral expectations of different cultures. Even

20 using such a large-capacity storage system as the DVD system, however, it is
necessary to reduce the bit rate, and therefore the image quality, if a plurality of
full-length titles edited from a single common source title are recorded to a single disk.
This problem can be solved by recording the common parts of plural titles only once,
and recording the segments different in each title for each different title oniy. This

25  method makes it possible to record a plurality of titles for different countries or cultures
to a single optical disk without reducing the bit .rate, and, therefore, retaining high image
quality.

As shown in Fig. 9, the tities recorded to a single optical disk contain basic
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generated by conputer graphics, or other video data. When
data is shared between different scenarios of a single title, it is

obvi ously necessary to nove the | aser beam LS fromthe comobn scene data to
t he non- common scene data during reproduction, that is, to nove the
optical pickup to a 20 different position on the DVD recordi ng nmedi um RCL.
The problemhere is that the tine required to nove the optical pickup
makes it difficult to continue reproduction wthout creating breaks in
the audio or video, that is, to sustain sean ess reproduction. This

pr obl em Cag?éﬁ‘e b&%tis%# §@énle§ OIS Kl BESVArbisNEnd nﬁdlt%{feﬂ&'fz&%ds( &SritaRing

buf fer 240 ata out put an anouht equivalent to the worst
access timgcedds W@{o cdﬂéuﬁ stenarics; 1o qerdvite panerntal lockIcodirekand mdtkdngle
the optical pickup, appropriately processed, and tenporarily stored to
a track bubtene caiteol funntiods.data i s subsequently decoded and r epr oduced
as video or audi o data.

52 <In thecase ofthepareptal lack gontrgl gg(}q:tw@ titles containing sex

2 pl ur ot | ¢ Boues, CURIERE spfeS opE oM “whrid SPHRHRLRABRIRI o ER, TiRE .
| nserted DEhYERGd "adut SOSTEY AP [ibofdichivit o RBIBHcHIKR oTCRingA'steRes 2t

the data units assocl at ual scenes are contiguously
recorded t gcéiess, apacstildngh's scaries. Thesdtitle stroams zge achiever by arayirg thet adults

then read in the recorded sequence, non-selected scene data nust be
accessed bahdr ehildren's sseegeants amitb—acefye tpesiods | kesween stheneommon, basig scene
seanl ess . connection of the selected scenes is difficult. The excell ent

random acc®&80US.  characteristics of the DVD system however, make

fﬁﬁ’?t b3p \(,:\gp SECt L;n SW%ﬁﬂsa@égﬁl &gsrt.’!é Ilajf".ﬁil-‘:v OJ 3 Sﬁlﬁgen%ﬁﬁ 'Sy e-pnaletite by,
of a Hﬁ\gﬁﬁhr‘éﬁﬁ\%nﬁh&ﬁa s@ditkd ﬁtsghbsw raeoramgl tHE %lej'b)étsqforﬁ mhe Heﬁﬁé@

units for d scenes In a predefined sequence within the junping

range wher ehyabcatnem angles fib dve stulti-gcetue periods arrayed betweeni thei corpmesildasie t o
reproduce the sel ected scenes wi thout data interruption by 15

i nt er mi t t esceRe pededsi Noteamoweven dhalgwhile thrseapluisd scenes ate degcribeddareds
scenes usi n%enes recorded from different camera angles (positions), it will be obvious that the

15 scenes may be recorded from the same camera angle but at different times, data
generated by computer graphics, or other video data.

When data is shared between different scenarios of a single title, it is
obviously necessary to move the laser beam LS from the common scene data to the
non-common scene data during reproduction, that is, to move the optical pickup to a

20 different position on the DVD recording medium RC1. The problem here is that the time
required to move the optical pickup makes it difficult to continue reproduction without
creating breaks in the audio or video, that is, to sustain seamless reproduction. This
problem can be theoretically solved by providing a track buffer (stream buffer 2400) to
delay data output an amount equivalent to the worst access time. In general, data

25 recorded to an optical disk is read by the optical pickup, appropriately processed, and
temporarily stored to a track buffer. The stored data is subsequently decoded and

reproduced as video or audio data.
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these split data units. In other words, seanl ess data reproduction can be
sust ai ned. <3.4. 3> Structure of interleave bl ocks and units

An interl eaving nmethod enabling seam ess data reproduction according to 20
the present invention is described belowwth reference to Fig. 1 1 and
Fig. 18. Shown in Fig. 11 is a case fromwhich reproduction can branch
fromone video object VOB-Ato one of a plurality of video objects
VOB-B, VOB-C, and VOB-D, and then nerge back again to a single video
obj ect VOB-E. The act uaI arrangerrent of these bl ocks recorded to a
data recorgy post r ackydRis Kribgvigdhown in Fig. 18. 25

Referring to Fig. 18, VO E are video objects with

i ndependent pl aybacK csthasenable thedsei oeelectively zubsieneprandahpbse fromegradng o
conti guous bl ock regions. As shown in Fig. 11, the playback start and
end tinmes aplutality of soppesmon-selected scenpdatads acaessghlyreaonded dnsaredhetweeng.
The interl eaved data bl ocks, ar

53 Coftrron Seefe dataian Seeshie Reans date beoren the drtaemis assagiateg with

bl ock Pogi DARIGRAL s Hre ¢vTigupysly TEROIGRHHaNS BESEIERARG BFthe McBlaifon”
0 the bl a¥Bamkn. JPAMANS Sherfrddhiih thd RiccHod befseritl] R6H-Bc¥ElRg ddeAk data mist,

VOBS, arrayed to the data recording track TR are shown in Fig

Referring he)aéme;sedlﬂaefdet acoesging randt decudli rcgmréaseiected soehe mata) dnd seamlyeesl
are called "bl ocks," of which there are two ty "contiguous bl ock
regi ons" iGPnRECten of theoselgried dicetestis ﬂfﬁwl a han@xeellgnboiaﬁrdgnhr@cess

VB wi'th AsAdaneEs ot g OB SSBs fRvever stk sriBRsS gonnediohrhgthebn 4"
res’pecltlveqjg}a@ﬁ)ﬁl?%%ﬁegp@%ﬁg as shown in Fig. 34 in the playback sequegge,

that i's bl ock 3, ...block 7.

shown in Fig. 34, a |NbthdrvwortsEyPsplitt 'EH%%‘eoFf@ra%téint@é raity of units ofla 2,
3, 4, 5 6, and 7. Block 7 contains VOB 1 al one. Bl ocks 2plpJ , and
sinilarl y specuﬁedlm size| gnd:mi&rlaamng@asumht;eof split datel ubfis f@lmfﬁarenizsceaesm aand
7 are thus cantiguous bl ock regi ons.

however, dyggeined Wemcamhmewmnmsrra@%waeﬁweﬁ drip un@lﬁffhow state does not
occur, it is possible to reproduce the selected scenes without data interruption by

15 intermittently accessing and decoding the data specific to the selected scenes using

these split data units. In other words, seamless data reproduction can be sustained.

<3.4.3> Structure of interleave blocks and units
An interleaving method enabling seamless data reproduction according to
20 the present invention is described below with reference to Fig. 11 and Fig. 18. Shown in
Fig. 11 is a case from which reproduction can branch from one video object VOB-A to
one of a plurality of video objects VOB-B, VOB-C, and VOB-D, and then merge back
again to a single video object VOB-E. The actual arrangement of these blocks recorded
fo a data recording track TR on disk is shown in Fig. 18.
25 Referring to Fig. 18, VOB-A and VOB-E are video objects with
independent playback start and end times, and are in principle arrayed to contiguous
block regions. As shown in Fig. 11, the playback start and end times of VOB-B, VOB-C,

and VOB-D are aligned during interleaving. The interleaved data blocks are then
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bl ock 6 contains three VOB, VOB 7, VOB 8, and VOB 9, interleaved together.

Bl ocks 4 and 6 are thus interfeaved bl ock regions.

The internal data structure of the contiguous block regions is shown in
Fi g. 35 with VOB-i and VOB-j arrayed as the contiguous bl ocks in the
VOBS. As described 20 wth reference to Fig. 5 VOB-i and VOB-j in a
contiguous bl ock region are further l ogically divided into cells as
t he playback unit. Both VOB-i and VOB-j in this figure are shown

conprising three cells CELL #1, CELL #2, and CELL #3.

oy STROAT T8, T T, 08 B 40 Mt vl pin e

contai ns i gbAtigEiUsIBlode redistnand jterdedved Hiesk tegiunscdretthen aeltleni to dléile in the
program chai n (PGC bel ow) as shown in Fig. 5. More speci fi cal Ié/ this

posi tion i tiaok path Bndwedtdmandhblp@’badf semenmrémllaahtyloéyldevmdtﬁvo that he
cell. As also shown in Flg aﬂgthe cel|s_defined therein are
al so is, MQPBAcarayed-fo %@?@J@G@rdmwkr AghshVR Mfidctht i guous bl ocks

are contiguously

repr od uded. Repr oduc ﬁg&erpﬂgg% Fl% nﬁ éi&&geq;?rb ‘?swmght%? & 8?'%“'}%‘0" usltyg%?lr%d
The nterngye dafidy HIKS UoeWALN thére! &b%ggys@ "BoRgols YISKSreforsM i hich

Fi g. e I nt eaved bl ock r ons ea eo object VOB is

di vi ded i n\OB niitty Hierets starting andhiehd pgdints), aradntiguolsiyt amraysl ethdulintededved)
associated with each VOB are alternately 5 arrayed. Cell boundaries are
def i ned i nbigekrragionsyinoshich glural\éOBevithealignad starting/and Bod points aesintgrieaved.

VOB-k is di d d ) t I VUK | LVUK3, d
vtka * and heviEseastive bIEEKE a1 aRRySr R HIAW G4 1idhe RBDEK ERTHATGS] hEE <o
dii de l e nits | LVUM, |LVUnR2, |LVUnNS, d

I LtUmtlgo anglqrﬂl/\g‘t %ééq%% &:‘&H_(eg B%gg?lr% :anz CELL #2m are defl ned. ThZln

interl eaved units |LYd drown lﬁcmg acw% VPPs il Wb RS 10TSTNdvORS @ofldikbof blocks
In the exanpl e shown I n Fig. the interleaved units™ILVK1, |LVUk2

| LVUK3, and, 2,345, snand IJVlBtﬁck i loghteihs VOBUlorsen BlockeélR3, J,rand ?\mmllarly

di fferent vi deo objects VOB-k and VOB-m are alternately arrayed within
a singl e i dissretebnasmtain VOBS 3c . 6,mnd; 10 Slocka?, BgSians T arecthus spetigunustbiogh vy
of two video .objects VOB in this 15 sequence, it is possible to achieve
seanl ess r&B9BB%rcti on branching from one scene to

15 Block 4, however, contains VOB 4 and VOB 5 interleaved together, while
block 6 contains three VOB, VOB 7, VOB 8, and VOB 9, interieaved together. Blocks 4
and 6 are thus interleaved block regions.

The internal data structure of the contiguous block regions is shown in Fig.
35 with VOB-i and VOB- arrayed as the contiguous blocks in the VOBS. As described

20 with reference to Fig. 5, VOB-i and VOB-j in a contiguous block region are further
logically divided into cells as the playback unit. Both VOB-i and VOB-j in this figure are
shown comprising three cells CELL #1, CELL #2, and CELL #3.

Each cell comprises one or more video object unit VOBU with the video
object unit VOBU defining the boundaries of the cell. Each cell also contains information

25 identifying the position of the cell in the program chain (PGC below) as shown in Fig. 5.

More specifically, this position information is the address of the first and last VOBU in
the cell. As also shown in Fig. 35, these VOB and the cells defined therein are also

recorded to a contiguous block region so that contiguous blocks are contiguously
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one of a plurality of scenes, and fromone of a plurality of scenes to one

scene. This I nterl eaving process further enabl es seam ess reproduction
of scenes from various scenario threads in nost cases. 20 <3.5.1>
Mul ti scene contr ol The concept of nultiple angle scene
control and nul ti scene peri.ods according to the present invention are
descri bed bel ow. An exanpl e of a scene recorded from a
plurality of different angles has been gi ven above. However, the

scenes in a nultiscene period can alternatively be 25 scenes recorded from

ar aphi cs. T eIReR. RopfdlinehER: b Sbidtdt b MR CBRBIT. <cone

peri od. <3. 5. TRe interral 4th atrusierd 60he interleaved b!ockre ||ons lﬁ showrf in Fig.
55 The concept of recording B ura es
conpri si ng3@! t kv thatintedeavathblock cegions eachuvitied objett VOB |s$il\ndé¢rnit@intém§dwd
control and recording a directors cut is described bel ow wth

reference HBitsily/U.sand the interleaved units ILMY asseaistasl with @anhl\(G)Braieeaitemateb

So- cal 1 Su HRY CellndBeRRes acm ArtnsalRgcsendsiun abtedriepenend utts ilyuLndtor

d d i I nt j

Darental | Shamplel VAT dicthes 'ﬁ*{°ef°PP’“t?¢'%%§%di it B YRS SR, At o1
of common RyAJlTaAl twe RIS CELLsmarﬁG@ELamk%‘?@deﬁﬁb&%ans' ke &Mﬂb@m
stream SSc containing the adult scenes, and a child-oriented system

st r eam SSdinkafausintereaved qnltsHbVEtrénHA/quI U3, @nddbVUrh4e and tWo céllg CELL
streans sug{}nt rﬁi&éﬁ’{- re recorded as a_nulti-scene system stream cont ai ni ng

the, 8%9@@1‘1@% edhe %@r'mdtmsdthUdh@ cantaing bojh awdin
st‘r’eani SSd g@gé@ ttao the nulti-scene period between commobn system
st ream; a 2!

In the example shown in Fig. 36, the interleaved units ILVUK1, ILVUK2,

ILVUK3, and ILVUk4, and ILVUm1, ILVUm2, ILVUm3, and ILVUm4, from two different
video objects VOB-k and VOB-m are alternately arrayed within a single interleaved
block. By interleaving the interleaved units ILVU of two video objects VOB in this

15  sequence, it is possible to achieve seamless reproduction branching from one scene to
one of a plurality of scenes, and from one of a plurality of scenes to one scene. This
interleaving process further enables seamiess reproduction of scenes from various

scenario threads in most cases.

20 <3.5.1> Multiscene control
The concept of multiple angle scene control and muiltiscene periods

according to the present invention are described below.
An example of a scene recorded from a plurality of different angles has
been given above. However, the scenes in a multiscene period can alternatively be
25  scenes recorded from the same angle but at a different time, or data such as computer

graphics. In other words, a multi-angle scene period is a multi-scene period.
<3.5.2> Parental control
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The rel ati onship between each of the conponent titles and the system
streamrecorded to the programchain PGC of a title streamthus conprised

is 15 described bel ow The adult-oriented title program
chain PGCl conprises in sequence the comon system streans SSa and
SSh, the adult-oriented system stream SSc, and the conmon system

stream SSe. The child-oriented title programchain PGC2 conprises in
sequence the comopn system streans SSa and SSb, the child-oriented system
stream 20 SSd, and the commopn system stream SSe. By

thus arraying the adyhk &rcBpt 6F réctdiRg phirbPRIBsSSSMPEing filtb fraive &teAls for

system stream SSd to a nulti-scene period, the decodi ng nethod previously
descri bed such furotions ps parentaltibek ¢ontioband recarding g dindetar's aut srdesdribethbelow by
reproduci ng the common _ system streans SSa and SSb, then selecting and
r epr oduci ngvittiefergnee tofidefit ed 25 system stream SSc, and then

adl ?3?; ented i 11 0 ARSI 9%@@%%{'%?}%% ArvidiagiTot SeRip! 1otk control
xpur gapeq & SHolh ih Fid 'L WhEh bt SieR dHhid BEarkl BOnBffiE SeX WeteREs b other

st ream SSd dclnéd @eBHich nitfBBcFBF Eilren are contained in a title implementing parental
56 This method of providing in the title

st ream a mibek eatmheheditle stieam is revondedd witimag gombirdtioal of eomanov systemrstreams
sel ecting which of the scenes in the nulti-scen eriod are to be

repr oduced Qﬁﬂ.ﬁ@.@@ﬁ%@wi?@?emsb@ﬂ@rﬁﬁeﬁﬁbsﬁF &Pg'(aiﬂi'i‘g fhesadplt scenes,
o 10 S SR bpb S5 NG Sy o 5 SR ASRES S
| otk ngt " Ofjy ?tréé’mg%ﬁﬂl aggﬁiélé?f Horddifad BLRdki-scene systeR Sréh cBRtaifihg the
from undesi MAbr e RORTERE P om T he persaect Ve of SyLtem stream

processi ng,adifviicpted HtatisbleamS8c aad theothildsorienterlsytdmgirebmr SSd atraged ty

generating 10 different title streans by nmeans of the user pre-selecting
speci fi ¢ sdbeesulfi~socenaperiod between common system streams SSb and SSe.

The relationship between each of the component titles and the system
stream recorded to the program chain PGC of a title stream thus comprised is

15 described below.

The adult-oriented title program chain PGC1 comprises in sequence the
common system streams SSa and SSb, the adult-oriented system stream SSc, and the
common system stream SSe. The child-oriented title program chain PGC2 comprises in
sequence the common system streams SSa and SSb, the child-oriented system stream

20 SS8d, and the common system stream SSe.

By thus arraying the adult-oriented system stream SSc and child-criented
system stream SSd to a multi-scene period, the decoding method previously described
can reproduce the fitle containing adulf-oriented content by reproducing the common
system streams SSa and SSb, then selecting and reproducing the aduit-oriented

25 system stream SSc, and then reproducing the common system stream SSe as
instructed by the adult-oriented title program chain PGC notation. In addition, a
child-oriented title from which the aduit-oriented scenes have been expurgated can be

reproduced by selecting the child-oriented system stream SSd in the multi-scene period.
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mul ti-scene period. Note, further, that this contrasts with nulti-angle
scene control, which is a technol ogy for dynam cally changing the
content of a single title by nmeans of t he user selecting scenes from
the multi-scene period freely and in real-tinme during title pl ayback.
15 Title streamediting enabling what is known as the
"director's cut" can al so be achieved using this parental |ock control
technol ogy. The director's cut refers to the process of editing
certain scenes froma novie to, for exanple, shorten the total

presentation tinme. This may be necessary, for exanple, to edit a
feature-length novie for viewing on an airplane where the presentation
time is too |ong for Thisewhethoth dfhiprovidieg 2id the itdlet stream aThnwl’mo%@e dverissk or
or producer thus determ nes which scenes may be cut orten.the
novi e. The contazmngmmhalternetiveea@f@édselewﬂgowhwhapfftbﬁ|scﬁeﬂ§;ﬂmt e ud-seane

cdi Lod | pedearve i e SopeKiPek BSIRYS (RIMAASR oS, ohd ‘Jaeo, B el
h
parentar |60 530ER0 REhAY e a%'“gt E SEMEREBLF LIRS Sootes oAt k‘*’?bn%“géé’s

out put . rérﬁﬁ@b&kﬁ@l‘\tw.’ seanl ess data reproduction wher eby a data
underflow tate does not occur in the audio, video, or other buffers, and
seanl ess i nf or mat i on Noterthaiuparental vibek ebgtroloisusmaames becauser qﬁotha)ﬁfﬁeatrtﬂ

audi bly or Vi Si blty perceived in the audi o and videg g yback
necessary. protect children from undesirable content. From the perspectiv og-;systen‘\ s ream

;geﬁe3zont rggwgcl:qt%h%ngnqeweglogg%greﬁ%d?g%ﬁopgol is a tagyﬂ)ﬁ’qggfeﬂﬁ é&iég\}\yﬁgr{érawl €
" oker enﬁe Blgftf«ﬁ"eﬁ% éiil% s(.#é%ngse ?rﬁll anéméft e dsét hi’é éé??:ftﬁ\?ese&l‘l@d 38EndY from a

recor dit 10 an eo informatioh (co "recordi ng"

bel ow) of trh@tti-scene S;sénoactNaéefurmerrethat tHiS ecobtrastsswitb@ulti-aBlle, seId coniBhIB,
and #SC3 represent the ti medi a scenes obtained at recor di ng unit

times T1, TWwhiclhixla ¥thnplogydor @ynayncaily changingub¢ content ofrasmpglﬁtlﬂeeb}t@ﬁ@ﬂ& of
angl es. Scenes #SML, #SM2, and #SMB are recorded g Lﬁ él dlff?{lent
(first, sedbaalseaaeleennq%ger'@arﬁr@ﬂaﬂwgu@sscen?.pﬁaoqi @6‘N(ﬂ"ﬁd"lﬁ‘?ﬁ‘f'r‘? AHrAg g o
and are ref(?reanEd bel ow as the first, second, and third nulti-angle
scenes.

15 Title stream editing enabling what is known as the "director's cut" can also
be achieved using this parental lock control technology. The director's cut refers to the
process of editing certain scenes from a movie to, for example, shorten the total
presentation time. This may be necessary, for example, to edit a feature-length movie
for viewing on an airplane where the presentation time is too long for viewing within the

-~ 20 flight time. The movie director or producer thus determines which scenes may be cut to
shorten the movie. The title can then be recorded with both a full-length, unedited
system stream and a director-controlled edited system stream in which the edited
scenes are recorded to multi-scene periods. At the transition from one system stream to
another system stream in such applications, parental lock control must be able to

25 maintain smooth playback image output. More specifically, seamless data reproduction
whereby a data underflow state does not occur in the audio, video, or other buffers, and
seamless information reproduction whereby no unnatural interruptions are audibly or

visibly perceived in the audio and video playback, are necessary.
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Note that the nulti-scene periods referenced herein are assuned to
conpri se scenes recorded fromdifferent angles. The scenes may, however, be
recorded fromthe sane angle but at different tinmes, or they may be
conput er graphics data or other data. The nulti-angle scene periods
are thus multi-scene periods from15 which a plurality of scenes can be
sel ected for presentation in the sane tinme period, whet her or not the
scenes are actually recorded at different camera angles.

Scenes #SCl1 and #SC3 are scenes recorded at the same comon caner a
angle during recording unit times Tl and T3, that is, before and after the
mul ti-angl e scenes. These scenes are therefore called "conmmopn angl e
scenes. " N3}&320 tmgﬂ&gngbgﬁnunb mul ti pl e canera angl es used in the

mul ti-angle scenes is usually the same as the common camera angl e.

To understand the rdihgt CORRSR ;?fbf@tJN@HﬂQ 1seeBe vaantil in 4hey| rresentnigyention is

Lo B RRE SRS kBl it TRl SR o BTSN
H#S

hor o ddri Hesae bER ik e Bhd Fhuel! imforyafBT TBflectively CRUBBIAnG BeiEw) BPghS’ ' ©

pi tcher, hybjeRt ovénmear. CTHE blocks #SC1, #SM1, #SM2, #8M8] a5d #8003 RPrésepnthe’ SML

is recorded at a first multi-camera angl e, 't hat

58 multimedia sienest dttainadeat aecording ﬁmlbhmBeTbﬂsamﬁoTarbyt teeoeding the

through the catcher, pitcher, and batter. The second angl ed scene #SM2
i s recor de&ybjgct at geé@eﬁf@fwmera@g@sas&ﬁgeﬁ#sw StM{%uands#SMﬁ@r%mvrﬂ%m

Kot e ¢ hat e'%ﬁ@aﬁ%ejﬁﬁaﬁni@ﬁ%aegﬁénﬂi'ﬂ@).C?f'qe%{ae%f?é U YeesiEing Fitien 2
carer g rﬁgﬁﬁfe?eﬁééﬁ%mﬁ'@ lti%e first, s@&ﬁﬁ@ fMBnir® Hﬂﬁf"énél@%eﬁﬁ@ second
scene S

angl e sanme as e common an cene C2 recorded

during recording uniNotéitiet b mdig-scene pefibdsl r@f&émédsaemm #irdBadstimerf & ded
at a third nulti-canera angle, that is, the canera angle fromthe

backst op fmmsagsoenweecmdéctlfmm different angles. The steeeprreggnhawiever, tberes

of the nulti e scenes #S # and 10 #SMB overlap in recaording
unit time rggord ?—ﬂ?@?‘bg}q e §“€§%§@t g%ewmqs qhthey ke computer graphics

data or other data. The multi-angle scene periods are thus multi-scene periods from
15  which a plurality of scenes can be selected for presentation in the same time period,
whether or not the scenes are actually recorded at different camera angles.

Scenes #SC1 and #SC3 are scenes recorded at the same common
camera angle during recording unit times T1 and T3, that is, before and after the
muiti-angle scenes. These scenes are therefore called "common angle scenes.” Note

=" 20 that one of the multiple camera angles used in the multi-angle scenes is usually the
same as the common camera angle.

To understand the relationship between these various angle scenes,
muiti-angle scene control is described below using by way of example only a live
broadcast of a baseball game.

25 The cormmon angle scenes #SC1 and #SC3 are recorded at the common
camera angle, which is here defined as the view from center field on the axis through
the pitcher, batter, and caicher.

The fitst angled scene #SM1 is recorded at a first multi-camera angle, that
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period." By freely selecting one of the nultiple angle scenes #SML, #SM,

and #SM3 in this multi-angle scene period, the viewer is able to
change his or her virtual view ng position to enjoy a different view
of the game as though the actual canera angle is changed. Note that

while there appears to be a tinme gap between common angle 15 scenes #SCl
and #SC3 and the nultiple angle scenes #SML, #SM2, and #SM3 in the
figure, this is sinply to facilitate the use of arrows in the figure for
easi er description of the data reproduction paths reproduced by

sel ecting %g@% rc%ﬁqrﬁ‘%gbregfraﬁletﬂgsoacﬁ@b on the H€ I'tl’?rchﬁ/lﬁlrt‘lﬁ’el %&H?L gilchBr, &l

during pla obvTi ous. -angl e 'scene

control of whher S §88cHd' AylRdP8sak ASM2hie RESYedtat 20sedandemiulticcarnéra angle,
described next with reference to Fig. 10 fromthe perspective of connecting

dat a bl ockshatTisethewigw freh aenier feldoon tepaxisithrgughb the pitcherahatter, aodreatehet i s
referenced as comon angl e data BA, and the comon angle data BA in
recordi ng (Nate that thetseeend Engladisoene#eMeds dhes they samers the,eopmen camera

respectively. The, oul tinmedi at CO[,I ondi ng, Lt o e -

sceP\es #SN@?{‘QFSMW%%P@@@Bﬁéﬁ%re?‘gﬁép@%h’agiﬁﬁ§e°9'ﬁjr §?9|‘g8§8§ﬁ%%sﬁ%g% ﬁ]er d
angl e scen =3V Y | it WAl

Fofer ence waNE g Yigcorftion &l tine #SCR. B3 diiGIEEARRY unit tmk 1 The
sel ecting third an§iB8 sebné BEMBistreBbrded 38 bahF@ hiultiibamerdvidgle Mhat isatite bdidera
There is also no tine gap bet ween the common angl e data BA1 and BA3
and the nulangis feorartbé badktap fotusing datthe infield.

59 MA2, and MA3. | . Inthecg of %NPE
system stream howevdhe prasentatien Emesnfdagmultiple anglg ﬁﬁeﬁ'ﬁsa% k #SM2, an

i nFormati o resul t between the.reproduced ¢o s 1inl
angl e &8t a%ﬁ? §Vﬁaﬁgﬁﬁirﬁﬁor Wgnu'?'ﬁgm&%e S g?’?‘?‘%ogi'@d g}gutrh'ém@g'ﬁ!?e(s: T 5h
bet ween the, .54 S -' i s 1. BON2MaRd @813 he
first co if ngg‘gl gé)gg%glg s@écilfé%?ﬁ%gf' giegmtﬁ EiE%aér@q éésé%?eec%% in the
nul ti - angl gn 35i8 MulfahpRsdehet pifiog OtheDriewsgisable to clilirige Médrhel Mivivah gieting
sel ected angle. The result in this case is that the title streamis )
not nat ur algogitioaptooehjogd different iviey of thengameocass thaughdhetacieali cameyaaangle ds
data reproduction . .
changed. Note that while there appears to be a time gap between common angle
15  scenes #SC1 and #SC3 and the multiple angle scenes #SM1, #SM2, and #SM3 in the
figure, this is simply to facilitate the use of arrows in the figure for easier description of
the data reproduction paths reproduced by selecting different angled scenes. That
there is no actual time gap during playback will be obvious.
Multi-angle scene control of the system stream based on the present
20  invention is described next with reference to Fig. 10 from the perspective of connecting
data blocks. The multimedia data corresponding to common angle scene #SC is
referenced as common angle data BA, and the common angle data BA in recording unit
times T1 and T3 are referenced as BA1 and BA3, respectively. The multimedia data
corresponding to the multi-angle scenes #SM1, #SM2, and #SM3 are referenced as
25  first, second, and third angle scene data MA1, MA2, and MA3. As previously described
with reference to Fig. 19, scenes from the desired angled can be viewed by selecting

one of the multiple angle data units MA1, MA2, and MA3. There is also no time gap
between the common angle data BA1 and BA3 and the multiple angle data units MA1,
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I s achi eved but non-seanl ess information reproduction results. 10

The multi-angle selection process whereby one of plural scenes is

sel ectively reproduced fromthe nulti-angle scene period with seanl ess
presentation of i nformati on before and after scene changes is

descri bed below with application in a DVD systemusing Fig. 10.
Changi ng the scene angle, that is, selecting one of the nmultiple angle data
15 wunits MA1, MA2, and MA3, nust be conpl eted before reproduction of the

precedi ng common angle data BAL is conpleted. It is extrenely
difficult gge(gw to change to a different angle data unit MA2
during repr'\g c? common angle data BAl. This is because the

mul tinedia data has gnYgd ga&hsf gﬁwg 0@@%“@5&@%@@@{ iRk i&en{v@%ﬂs in

makes it difficult to fin at a k poi nts (boundaries
sel ected dahe plagek. inflimatibe candrssultehetwean the rdpoodupéd common tame Adtipe | s

changed because I nter-frane correlations are used in the coding
process. TrangiEodatarunitssispaydingiuposithe senteptd the data atihe aounediandiatweean the

bt ongi g SP1RHRH MGG o STOMATANIAL. nq%wBOt@aBeE%EsS?g&%@oman@e data
bt or o r epr a1 OEIR HE 2GR, SERERATh id Th-an B FERRRon Cne Gerfnl e,

by the tiMgyata BAY %ﬂbﬂﬁ\‘fé%é%lébgeed Bﬁgl@r?ﬁé?é@ﬂ nﬁ%@%ﬁs@@ih@t%ﬁl@ﬁkérﬁ is

conpl eted, the angle | ected fromw thin the nmulti-angle scene

peri od can ript nabaaheproducedrasdisingle contigudustitiecthat isf seaanless dataakproduction
difficult while reproducing one angle to select and seani essly
60. | is achieved b@bmwae@nlgsamfemn%tw@l reprgdustion tesdltsane nul ti-angl e

it d. It di {f |t wh | t
o oo Synam car | 7 1o rudtaaole; SPEFIA Ripenss WBIeLY one PR BGoTHRors
| : t:
ncoder - Sedtvel #Bbibatoad Hofhe iATEROR Wehe nogia it Sahlies nesMEOHRL
encodi ng_ s\ffofflation befhe!drl btér SRMefesls UBSCrKERNBEIA Wik %pﬁﬁc?atioﬁ in a

descri bed below referring to Fig. 11 he encodi ng
i nf or mat i orDVBIgystenvusiag iFg. OB set dat a streans contai ni ng
Changing the scene angle, that is, selecting one of the multiple angle data
15 units MA1, MA2, and MA3, must be completed before reproduction of the preceding
commen angle data BA1 is completed. It is extremely difficult, for example, to change to
a different angle data unit MA2 during reproduction of common angle data BA1. This is
because the multimedia data has a variable length coded MPEG data structure, which
makes it difficult to find the data break points (boundaries) in the selected data blocks.
20 The video may also be disrupted when the angle is changed because inter-frame
correlations are used in the coding process. The GOP processing unit of the MPEG
standard contains at least one refresh frame, and closed. processing not referencing
frames belonging to another GOP is possible within this GOP processing unit.
In other words, if the desired angle data, for example, MA3, is selected
25  before reproduction reaches the multi-angle scene period, and at the latest by the time
reproduction of the preceding common angle data BA1 is completed, the angle data
selected from within the multi-angle scene period can be seamlessly reproduced.

However, it is extremely difficult while reproducing one angle to select and seamlessly

60



a plurality of VOB corresponding to the scene periods begi nning and endi ng
at the 10 scene branching and connecting points, and VOB data streans
correspondi ng to each scene. The VOB set data streanms shown in Fig. 13
are described in detail bel ow. Thee VOB set data streans
shown in Fig. 13 are the encoding I nformati on tables generated at step
#100 in Fig. 20 by the encoding systemcontroller 200 for creating the
DVD mul ti nedi a stream based on the user-defined title content. 15

The user-defined scenario contains branching points from common scenes

to plural ?ﬁﬁ%ﬁca Qinoﬂ%?“ée‘r%é QAHRP the Sahfe %tﬂ%n%@@é&he’s BER&s. It Tib ethEndtbre

corresponding to the scen eriod delimted by these branching and
connect i ng difficult when in airuld-avig® seene paribdt toadythanvically rselert addiffereahangle unitvoB

set is the VOB set data stream Wien a nultiscene period is contained
in a VOB sereskntingsfor esampleha view fremraudifferent camepseangleed by the VOB set
data streamis the title nunber TITLE NO of the VOB set data stream

The VOB Set data structure in Fig. 13 shows the data content for

encodi ng on set 4n V data stream The VOB Set data structure
conpri sgs: %h%/%@ Sﬁo%%ﬂﬁre%m the VOB nunber VOB _NO in the VOB set,
25 the preceding VORnsegiafiy CROAAGHG tabloageNGrBledd by! B fedldbaingnsys(eR
seani ess connection flag VOBFst, the mul{i-scene flag VOBFp, the

i nt er | eave cohtrgller@d0i based®n the scemdrtd data $te isf desgriveBbelow referringta Figarig8e
sean ess switching flag VOBFsV, the | maxi mum bit rate of the .
i nterl eaved VOB | LV_BRe ansedinginfermation tablerqostairsVOBset data streams containing

ot ot avprsy 0O SRishor i o 1 sl BTt S Sl e
e b B PP,y e s et gt

nunber VOB ddghb S 'Fhé‘méetic%@é‘éﬂrééthélghéxhﬁén\/ﬁﬁz 12:8¢b d&scribed a5 8&@N &Rlow.or

exanpl e, throughout a title scenario based on the reproduction sequence

of the title scenari Ghee VOB set data strearbeshovetedi fig. VOB srearthessncoding

connection flag VOBFsb indicates whet her a seamnl ess connection wth
t he precediinfgmation tablesqgenesated @t stap#tlQ i Fig. 20 by the encoding system controller

200 for creating the DVD multimedia streém based on the user-defined title content.

15 The user-defined scenario contains branching points from common
scenes to plural scenes, or connection points to other common scenes. The VwOB
corresponding to the scene period delimited by these branching and connecting points
is a VOB set, and the data generated to encode a VOB set is the VOB set data stream.
When a multiscene period is contained in a VOB set data stream, the title number

20 specified by the VOB set data stream is the title number TITLE_NO of the VOB set data
stream.

The VOB Set data structure in Fig. 13 shows the data content for
encoding one VOB set in the VOB set data stream. The VOB Set data structure
comprises: the VOB set number VOBS_NO, the VOB number VOB_NO in the VOB set,

25 the preceding VOB seamless connection ﬂag VOB_Fsb, the folllowing VOB seamless
connection flag VOB_Fsf, the multi-scene flag VOB_Fp, the interleave flag VOB_Fi, the
multi-angle flag VOB_Fm, the multi-angle seamless switching flag VOB_FsV, the

~ maximum bit rate of the interleaved VOB ILV_BR, the number of interleaved VOB
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reproduction. 10 The foll ow ng VOB seanl ess connection flag
VOBFsf i ndi cates whet her there is a seanl ess connection with the
foll owi ng VOB during scenari o reproduction. The
multi-scene flag VOB Fp identifies whether the VOB set conprises

plural video objects VOB. . The interl eave flag VOBFi

I dentifies whether the VOB in the VOB set are 15 interleaved.

The nulti-angle flag VOB Fmidentifies whether the VOB set is a

mul ti-angle set. The mul ti-angle seam ess switching fl ag

R g AL R oS 1

period are nma rate of the

interl eaved VOB | LV_ ' ) BEdrberidéntifyifg theVOBt sut) &l ed
VOBs. %emggﬁlﬁ%ﬁrﬁe%\]@?a@lﬂ eaved VOB di \2@1 s?ons I LVDI’IV

i denti fi es jg hesignedbased on tef reprddectiemsequericeof ihe titleesdenado) eaved VOB.

The minimuminterleave unit presentation time |LVU M defijnes thg:\ﬁtéi ne, 25
that can be reproducddewWeB numbsr VOB:NOoks arumbgy) Kestiving: the) ¥QR and ¢S at

whi ch a track, buf fer data underflow state, does nat occ I:S t

maxi munsbi @ssignedofor example, SPuAY & 1R Sca pessdiol e FpToiheiPntdugnoe

bl ock repraoductj.on . The encoding information table for

each VOB g@gﬁp%{'@%s%%ﬂ%”ﬁe encodi ng

62 Syﬁ{ee;ﬁrééé?ﬁr'i o 388mieaaedontiedion fiagWOBD Fib! nditales s
0. :

described bel ow referring to Fi e VOB encodi ng paraneters

descri bed hehetheradseampigssecornectiore withdde qgmesstiing VOB igoequised fot ssgesario
encoder 500, audi o encoder 700, and system encoder 900 for stream
encodi ng arrepfodbigtivd based on this encoding information table. 5

hevVOoB d h in i h ; ' ' '
{abl st generat ed ar - s olwBoNOBisgam RS ot nbttis P o E 9t Pl whether,
200 eat i i - ned
(i) o cont A S8 ddinibSeabiracih WTTHS RAWIEAIDRIRMRaREshat RErEdion e

and the data gener at eghd ulti-sceneRRNOBAFD idértifies alhetivdr thiOR/OB seheoMpEsest a
stream For exanple, a VOB set

plural video objects VOB.
| The interleave flag VOB_Fi identifies whether the VOB in the VOB set are

15 interleaved.
The multi-angle flag VOB_Fm identifies whether the VOB set is a

multi-angle set.
The multi-angle seamless switching flag VOB_FsV identifies whether

angle changes within the multi-angle scene period are seamless or not.
20 The maximum bit rate of the interleaved VOB [LV_BR defines the

maximum bit rate of the interleaved VOBs.
The number of interleaved VOB divisions ILV_DIV identifies the number

of interleave units in the interleaved VOB.
The minimum interleave unit presentation time ILVU_MT defines the time
25 that can be reproduced when the bit rate of the smallest interleave unit at which a track
buffer data underflow state does not occur is the maximum bit rate of the interleaved

VOB ILV_BR during interleaved block reproduction.
The encoding information table for each VOB generated by the encoding
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10 conprising three angle scenes conprises three video objects VOB. The

data structure shown in Fig. 14 shows the content of the data for
encodi ng one VOB in the VOB data stream The VOB
data structure contains the video material start tinme VOBVST, t he

video material end tinme VOB VEND, the video signal type VOB V_KIND, the
video 15 encoding bit rate VBR, the audio material start tinme VOB _AST, the
audio material end ti me VOBAEND, the audi o coding method VOB _A KI ND,
and the audi.o encoding bit rate ABR The vi deo

material s | ' | - ' \ i Fia.
correspo nd%%téptéﬁ?“%&n%@%?éﬂ%m@ﬁ% gﬁgvcgggﬁéfﬁtggs Sédtiibedl bERw refer_rllﬂg t?/i g €eo
materi al end, The®/OERMEdENG patditeteisidescabed telogy andistppiied to the video @enpoderi ng
to the tinme of the video signal. The video nmaterial type
VOB_V_KI ND300esubdittars eheades500haudiaengeder 700, andisystem engoder 30Q:forrstseady
PAL format, for exanple, or is telecine-cqonverted vi material. 25

The vi dgod@m@@inﬁ@%modl‘&?éb@m pg this engeqing iifermati g@'ﬁ- t he vi deo signal
[ . Th dj . erd. al | I Sy
gﬁdiegcgﬁgodi ng start TPF%OB data %%Fﬁ%s%@%@ﬁ'grﬁ]@ Hié%{ Fh%é@?oq{%ﬁgé_@%ﬂ&he

si gnal . #100 in_Fig. 20 by the encoding sys%m controller 200 for
The audio rtr%?%? igae erear’g%d taltrrsltae CBAEI{ID i% t%eyaudi 0 encgdiyng end tinme

cor r espondichgating the VD multirhedib stragch msedprathe user-defined title conterithe audi o
codi ng met hod VOB_A KIND identifies the audi o encoding met hod as AC- 3,
MPEG or |inear PCM Therensoding énit issthe video object VOBhand e datsgengratedhia

%Etefgﬁfi‘d;@g%g& archongsa bisd OB S e \(OBedatd trar. EplSugEbBn VOB set
TO 9 : . L
Crcodad St ok Bt SAEREID AL AeR0 e ORA Tl e e

start ti %KO%TiMFi%OM SHAROhRNHEM &f etdldatarTer Shddhiiit\bnd VOB/indhe VOB ddiang
node VEN , the video

stream.
The VOB data structure contains the video material start time VOB_VST,
the video material end time VOB_VEND, the video signal type VOB_V_KIND, the video
15  encoding bit rate V_BR, the audio material start time VOB_AST, the audio material end
time VOB_AEND, the audio coding method VOB_A_KIND, and the audio encoding bit
rate A_BR.
The video material start time VOB_VST is the video encoding start time

corresponding to the time of the video signal.
20 The video material end time VOB_VEND is the videc encoding end time

corresponding to the time of the video signal.
The video material type VOB_V_KIND identifies whether the encoded
material is in the NTSC or PAL format, for example, or is telecine-converted video

material,

25 The video encoding bit rate V_BR is the bit rate at which the video signal
is encoded.

The audio material start time VOB_AST is the audio encoding start time

corresponding to the time of the audio signal.
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encoding bit rate V_RATE, the maxi num video encoding bit rate VMRATE, the

P structure fixing flag GOP FXflag, the video encoding GOP structure
GOPST, the initial vi deo encodi ng data VINTST, the |ast video encoding
data V ENDST, the audio encoding start time A STTM the audi o encodi ng
end time AENDTM the audio .15 encoding bit rate ARATE, the audi o encoding
met hod A ENCVD, the audio start gap A STGAP, the audi o end gap

A ENDGAP, the precedi ng VOB nunber BVOBNO, and the foll owi ng VOB
number F_VOB_NO The VOB nunber VOBNO i s a nunber

| dentiying The VOB, Thach b maserif8d 8ROV OB ARHIPII 1nbMicld bhéadifF BRd e

based on the position of nth reproduction sequen

title scenzobiresponding to the time of the Budiodigiel encoding start tine V_STTMis
the start time of video material encodi ng. The vi deo

encodi ng end tinme V_3hEMaudio tdodingnonettiode VOB A_#dNDnidentifiesl the audienematiding

25 The_ vi deg encodi ng_npde VENCMD is an encodi ng node for

decl ari ng Mmethod@si{end, MRES < lipgpicRENe 'y &%@BP8-on shal | be acconpl i shed
{

during video encodin Q. . enabl e effici,ent .codin en.the video .
materiaP is teleci ne%@&ﬁ}“gﬂ RRPSnaT Gte ACBRS Bt e Mt Wq‘fﬂbﬁ\‘r’l ?Hﬁo signal
encodi ng bid eh@dfedVRATE is the average bit rate of video

64 encodi ng. The maxi num vi deo encodi ng

bit rate V_MRATE is {The sncddingnpgarametets suppliedfto hdedidescadiiag-and system
The GOP structure fixiﬁr&g flag GOP FXfl ag specifies whether encoding Is 5

acconpl i shemcagienscifo, ngang 90AdoFRBs encatting are showie imFig| 4. dihet ércodingeo
CLord g AR o VA A B ) e LAV S5
encodi 1.~ Hit Shbodiid hd hfe FERDTIM. he GiddT ediddif HoBp o ENENGY the g, o

initial Va'éﬁ%o@ihgtﬂilera}éav RATE, Bid ﬁ@&mﬁwa%oggm&amg%ﬁ rté i MRATE' iheOGOP

vi deo encoding. This Is a useful paraneter

structure fixing flag GOP_FXilag, the video encoding GOP structure GOPST, the initial
video encoding data V_INTST, the last video encoding data V_ENDST, the audio
encoding start time A_STTM, the audio encoding end time A_ENDTM, the audio
15  encoding bit rate A_RATE, the audio encoding method A_ENCMD, the audio start gap
A_STGAP, the audio end gap A_ENDGAP, the preceding VOB number B_VOB_NO,
and the following VOB number F_VOB_NO.
The VOB number VOB_NO is a number identifying the VOB, and is
assigned throughout the title scenario based on the position of the VOB in the
/‘ 20 reproduction sequence of the title scenario.
The video encoding start time V_STTM is the start time of video material
encoding. ,
The video encoding end time V_STTM is the end time of video material
encoding.
25 The video encoding mode V_ENCMD is an encoding mode for declaring
whether reverse telecine conversion shall be accomplished during video encoding to
enable efficient coding when the video material is telecine-converted material.

The video encoding bit rate V_RATE is the average bit rate of video
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decl aring seanl ess reproduction with the precedi ng video encodi ng stream
The | ast video encoding data V ENDST sets the end val ue of the VBV

buffer (decoding buffer) at the end of video encoding. This is a useful
paranmeter for 15 declaring sean ess reproduction with the follow ng video

encodi ng stream . The audi o encoding start time A STTMis
the start tinme of audio encodi ng. The audi o encodi ng
end time A ENDTMis the end tinme of audio encodi ng. 20

The audi o encodi ng bit rate ARATE is the bit rate used for audio

encodi Ng.  aneodin The audi o encodi ng nmet hod AENCMD identifies the
audi o encogl ng 9 nmet hod as AC-3, MPEG or linear PCM for exanple.

The audi o start gap M% 25
audi o and vi deo pr esﬁﬁ@u@tﬁ%ﬁ%@r nllslflgatt%be i%e%%ﬁxgﬂig%%ﬁ
par anet er bbvideo encaliing.ari ng seanl ess reproduction with the preceding
system encodi ng stream The audi o end gap A ENDGAP is the
time offset between The GO stucturefixing flag GOR,_RXfthgspbeifies vermtineregriondingt ist he

d of a VOB T ful .
65 S ‘dccomp is's‘eﬁ&fﬁ&lfe angiigh argbﬁ’eﬂrlmwstm@?ﬁ middie ohthe wde@ﬁnﬁgdmg

syst em encgg rece |ng VOB

B VOB NO i@(ycﬁ VEE%C}?OP y%eful eE:aedeftﬁr for enZEfﬂgD SRePEN% cﬁ%@ﬁ% Bsd| y
connect ed piftrashias eriod. The fol I ovm ng VOB nunber FVOB_NO
is the VOB NO of the followng 5 VOB when there is a seam essly connected

fol | owi ng VOB. The video encodingh&OR atratiurn GOPST Y/ Ehe GORatncte data
accordl ng to t he present i nvention i s described below with reference

{]he f I offPmranceding. F| g 20 and Fig. 21. Note that the st eps shown
doubl e | b that while t

N eeriS oL e | Ve S gwwﬁ%%‘fngﬁﬁ%%'ﬁ%h?b%%' B0 V¥

d bed

o i Buﬂérz T AT

declaring seamless reproduction with the preceding video encoding stream.

The last video encoding data V_ENDST sets the end value of the VBV
buffer (decoding buffer) at the end of video encoding. This is a useful parameter for
15 declaring seamless reproduction with the following video encoding stream.

The audio encoding start time A_STTM is the start time of audio

enceding.
The audio encoding end time A ENDTM is the end time of audio
N encoding. _
- 20 The audio encoding bit rate A_RATE is the bit rate used for audio
encoding.

The audic encoding method A_ENCMD identifies the audio encoding
method as AC-3, MPEG, or linear PCM, for example.
The audio start gap A_STGAP is the time offset between the étart of the:
25 audio and video presentation at the beginning of a VOB. This is a useful parameter for
declaring seamless reproduction with the preceding system encoding stream.
The audio end gap A_ENDGAP is the time offset between the end of the

audio and video presentation at the end of a VOB. This is a useful parameter for
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i nformati on generator 100 according to the desired scenario while

confirmng the content of the nultinedia source data streans St1, St2,
and St 3. At step #200, the scenario editor 100 generates
the scenario data St7 15 containing the above edit conmand infornmation
according to the user's editing I nstructions. When

generating the scenario data St7 in step #200, the user editing .
comands related to multi-angle and parental |ock multi-scene periods in
whi ch interleaving is presunmed nust be input to satisfy the follow ng

Co"cecure- SePRp RO VR R R
junp performance, j URepbldBRdiPFOBHIBEH T9E NO is tr@fV@BEN@\ég\%ég%g%gie’@CD

assunmed to be used as the reproduction apparatUus of the

data nmust MORBwhenthereds aBeamiessly ¢cdneeetedgreesding VOB.epr oduction time
of the shortest interleaved unit is obtained fromequations 3 and 4. 25
Based on the reprodudhedellowing: VEIB sumibes EoNOB_MNQ ligetheuVOB- hék kb theefalloding t

h I ned wheth ti 5 d tisfied. If
cauat ohe JOHihgn hele T8 sepgiesslbiinealed BKaM0a Yhus: change e edi
commands until equatin #iBH of YD encodSPELE! A&l rdiy tc{ﬁ{ee §7SRBHY ifivention

connecting part of thg'g?B% oW ng scene 16 eac% LR,

66 is described Beldw with eéferéiteit8dhe flow chart in Fig. 20 and FIER1 "Nbfel thaf'dlee
edit commands are used, equation 7 nust be satisfied or seamnl ess

swi t chi ng, steps shtiwn withreaddabledinehamgsubireutined, ¢t skequid decobvious that wiilehthe
the reproduction time of each scene in each angle nmust be entered. If
non- seani eBEesest ambpdimen is despsibad belaw witl refatencedo add Vo siyatemi dhe deseribieds v

jorat i 8. . . At . step #30 di t troll
500 11 P  ARRTBiAN Alse apRleR i an ARl g ECe cro 1 s 19 bo somntacsly |

connected to the pre j t " ' Toias

A seamnl ess connecti oﬁﬁsg#gﬁ@@gﬁggg%?grs‘@@? t@%nerfjelt(':n[q Egﬁpﬁé{dgo ﬂ% edg'c':"gne
that is thinfemestiont gensratorc1G0l deabiiy $6aRE dusirBdasoerRiB WARS CoRfifrfiRh Cthe
fromall scenes contained in a preceding nulti-scene period when the
precedi ng soriset pithe molltimedia sourcendata isireamsStheBi2podnd Sifiri sing a plurality
of scenes. Likew se, when the presently )

At step #200, the scenario editor 100 generates the scenario data St7

15  containing the above edit command information according to the user's editing
instructions.

When generating the scenario data Si7 in step #200, the user editing
commands related to muilti-angle and parental lock multi-scene periods in which
interleaving is presumed must be input to satisfy the following conditions.

20 First, the VOB maximum bit rate must be set to assure sufficient image
quality, and the track buffer capacity, jump performance, jump time, and jump distance
of the DVD decoder DCD assumed to be used as the reproduction apparatus of the
DVD encoded data must be determined. Based on these values, the reproduction time
of the shortest interleaved unit is obtained from equations 3 and 4.

25 Based on the reproduction time of each scene in the multi-scene pericd, it
must then be determined whether equations 5 and 6 are satisfied. If equations 5 and 6
are not satisfied, the user must change the edit commands until equations 5 and 6 are

satisfied by, for example, connecting part of the following scene to each scene in the
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selected target scene is a nmulti-scene period, a seam ess connection still

refers to seamnl essly connecting the target scene with any one of the
scenes fromthe 15 multi-scene period. I f step #300
returns NO that is, the connection is non-seanl ess, the procedur e
noves to step #400. . At step #400, the encoding system
controller 200 resets the preceding VOB seanl ess connection fl ag
VOBFsb i ndicating whether there is a seaml ess 20 connection between the
target and precedi ng scenes. The procedure then noves to step #600.

On the other .hande | f. at ep #300 returns YES, that is, there is a seanl ess
connectior{“'t‘%"ﬁcﬁg &P&E di ng scene, the procedure noves to step #500.

At step #500 the preaggdh Rgit/SRgREHH GhimaRadsfd 4, oastiofoP gl o fieg €t -
tep éOO. At step # t he

The procedure then noves to s

encodi ng siyp beamizesiswiching, 309 editcommarnes mbtehingrthe audiot lepratluction tirrawities s
connection between the target and follow ng scenes based on scenario
data St7. the reprodustiontimet ofreachNdenerateach angle mushhenritensdi i nomsearalesess,
t he o . .67 .

pr oceddr e $WiRbing is usedtheusgr must enter commands to safisfy eauationdd t he encodi ng

LT ot A AR AL st AL AN,
fol |l ow i
o, 6t BN OEERUSeqn BB ASiR G188 f88ing g e on e

connect i ornsdepatibdatzo8t70Wi ng scene, the procedure noves to step #800.

At step #800 the encoding systemcontroller 200 sets the follow ng VOB
seam ess connect i on A|sggmiess-sennertien pefare dar seamlessirarwecing the cepuoon

her e 15 rsegediaio e PIEARE SPBRECAPEIS! Soems By, Ore Scangralenied fiom ail
o8 Bl S5 - RGOk Yok
e SR g At G g 00
selected target scene is a multi-scene period, a seamless connection still refers to
seamlessly connecting the target scene with any one of the scenes from the
15  multi-scene period.
If step #300 returns NO, that is, the connection is non-seamless, the
procedure moves to step #400.
At step #400, the encoding system controller 200 resets the preceding
VOB seamless connection flag VOB_Fsb indicating whether there is a seamless
20 connection between the target and preceding scenes. The procedure then moves to
step #600.
On the other hand, if step #300 returns YES, that is, there is a seamless
connection to the preceding scene, the procedure moves to step #500.
At step #500 the preceding VOB seamless connection flag VOB_Fsb is
25  set. The procedure then moves to step #600.
At step #5800 the encoding system controller 200 determines whether
there is a seamless connection between the target and following scenes based on

scenario data Si7. If step #5600 returns NO, that is, the connection is non-seamless, the
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mul ti-scene period is reproduced, and nmulti-angle control whereby the
reproduction 15 path can be switched within the nmulti-scene period to
present different view ng angl es. I f step #900 returns
NO, that is, the connection is not between multiple scenes, the
procedure noves to step #1000. At step #1000 the
multi-scene flag VOB Fp identifying whether a 20 nulti-scene period is
selected is reset, and the procedure noves to step #1800 for encodi ng
par anmet er generation. The operation of step #1800 is described bel ow.

However, if step #900 returns élas that is, there is a nulti-scene
connection,pr‘?cr‘?tg?"&? Bl?é’ﬁﬁ?%s{‘?ﬁ\#e? to step #1100. At step
#1100, the ”U't'-scef;\? s&é&‘w&%&é bRcdtfil sg&enf eﬁntpsné?%arﬁes%& HEP YR wiry

step #1200 where a nulti-angl e connecti o s eval uated.

At step #13/BIidednflesStniicbifch Wagt VOB_Fst hadieftinga whetheraiherd aé e eigamiess
plural scenes in the multi-scene period, that is, whether a nulti-angle

scene per i @dnhection withsthedoliewing Istene. dihedraoedure themmones ta stap #960. no scene
h [ |1 dinth 68

mul t1-sBene period ablwevent ii stesc#60Bnistems, ¥5Sodiet g, dher i@ seamiess

{8120 QBB i, B e I RS TR A ko

i denti fyi ng whet her codfy | ' ke vesgne

I's reset, and the pr%@ggéﬁgﬁjobhgsert‘o steﬁ&&?ﬂ%ﬁgﬁ.zaﬁ Setfithé \‘OII%WQG At

st ep #1302 sehmilesstsinpetiioreflagW OB €sf. Ghelitocédite tertmovento\&tBp #900. seanl ess
connection flag VOBFsb or foll ow ng VOB seam ess connection flag

VOBFsf is set. |f stép stapdd0Dcther encodify system centrallee 208r delerninea exhetbar

scene seanl esslﬁ connects to the precedin .t%@fol | owm ng, or bath. the
preceditfg dhrred® maraithanpig cannacion target srefecid i, woether agnultiscene pgrod is

At step #130 he jnterl eave flag.V lagedant i fyvin [t e
ehcoded dasRestot: e §ENE saeBlne ik, ) BR, bisvicldy BEsREa, Mard e MY ..,
moves 10 nossidledbritrbl Rf&thods in multi-scene periods: parental lock control whereby only one
of plural possible reproduction paths that can be constructed from the scenes in the
multi-scene period is reproduced, and multi-angle control whereby the reproduction

15 path can be switched within the multi-scene period' to present different viewing angles.

If step #900 retuns NO, that is, the connection is not between multiple
scenes, the procedure moves to step #1000.
At step #1000 the multi-scene flag VOB_Fp identifying whether a
20 multi-scene period is selected is reset, and the procedure moves to step #1800 for
encoding parameter generation. The operation of step #1800 is described below.
However,. if step #900 returns YES, that is, there is a multi-scene
connection, the procedure moves to step #1100.
At step #1100, the multi-scene flag VOB_Fp is set, and the procedure
25  moves to step #1200 where a multi-angle connection is evaluated.
At step #1200 it is determined whether a change can be made between
plural scenes in the multi-scene period, that is, whether a multi-angle scene period is

selected. If step #1200 returns NO, that is, no scene change is allowed in the
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However, if step #1302 returns NO, that is, the target connection scene 15
does not seaml essly connect to the preceding or follow ng scene, the

procedure noves to step #1306. At step #1306 the
interleave flag VOBFi is reset, and the procedure noves to step #1800.
| f step #1200 returns YES, .however, that is, there is a nmulti-angle 20
connection, the procedure noves to step #1400. At step
#1400, the nulti-angle flag VOB _Fm and interl eave flag VOBFi are set,
and the procedure noves to step #1500. At step #1500 the

can be SeaTUEEPsHe Rpfiod &6 peretb ST ebiEidilho b one fepﬁé@cﬂeﬁﬂéﬁhvﬁg‘%

reproducti %eﬂ@eﬁe&éﬂiltﬁéhgc@aﬁrémevé%st@ﬁ‘%‘?n?@n the scenario data St7.

step #1500 returns 'S, non-seanless switching occurs, the

procedure noves to st{gptep #130816680Mnulti-angle flag VOB_Fm ideﬁdifyiagame%ﬁ@ﬁﬂeﬁérget
mul ti-angle seam ess switching flag VOBFsV

69 connection stent isaaimgitiwme%mermﬁ teseh sangethenprosedunchmones to siep)l e
scene period are seanl ess or not is reset, and the procedure noves to
step #1800 #1302. However, if step #1500 returns YES, that is,

o e o o i #1902 e RUEGRALER, WRAFRe ok 3B 3E88ung° VOB
and the prog %ﬁ'Héfsh'EBHﬁécﬂdﬁ $0§PvOESESb or followin yoB s?amleggeé@rﬁrﬁcﬁonaﬁag

t hus descri be e procedure”advamnces to step #1800 a the editing
i nf or mat i oVOB_FEsft sctetd If rstep #1602betans | YAGS s thdti isg the rtangbe cmaeetrcm sdenel
St7 refl ecting the user-defined editing instructions.

In step #18BamlesshecopneeBetoudhe precedingl the folloyingiser beth dh% rreceding dgand

fr'omtheaoefla settin nformation.is d to the encodin
i nf or maPi OEOIY%PS§ Ehe 8ropﬁgur9@0\%t O teR g?:g(% VOB units ShOanI n Fig.

1 0 T i 4O A VOSSR
then noves dgo8b&Batalé0Be target scene, is interleaved is set. The procedure then moves to
step #1800.
However, if step #1302 returns NO, that is, the target connection scene
15  does not seamlessly connect to the preceding or following scene, the procedure moves
to step #1306. '
At step #1306 the interleave flag VOB_Fi is reset, and the procedure
moves to step #1800.
if step #1200 returns YES, however, that is, there is a multi-angle
20 connection, the procedure moves to step #1400.
At step #1400, the multi-angle flag VOB_Fm and interleave flag VOB_Fi
are set, and the procedure moves to step #1500.
At step #1500 the encoding system controller 200 determines whether the
audio and videc can be seamlessly switched in a multi;angle scene pericd, that is, at a
25 reproduction unit smaller than the VOB, based on the scenario data St7. If step #1500
returns NO, that is, non-seamless switching occurs, the procedure moves to step
#1600.
At step #1600 the multi-angle seamless switching flag VOB_FsV
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15 The encodi ng paraneter generation step is described in

greater detail below referring to Fig. 22, Fig. 23, Fig. 24, and Fig.
25. Based on the encodi ng paraneters produced in step
#1800, the video data and audi o data are encoded in step #1900, and
the procedure noves to step #2000. 20 Note that the
subpicture data is nornmally inserted during video reproducti on on an

as- needed basis, and contiguity with the preceding and foll ow ng
scenes is therefore not usually necessary. Mreover, the subpicture data is

hor o1, et S A CAENSOE AR e AT B BBl BB

data havi ng an eXten ase, subpic

and is not nobisresétyand tecproeadirermeveso staps#Boted period. Therefore,
because the present invention relates specifically to seanl ess and

non- seani ess cont i gublowever,ifostep #1600 astuthes¥EShat i) seamlatzsswitghirigooccurs,
of subpictyre dataa encodi n% Is gmtted herein for sinplicity.
Step #2000MERFOESAURMPYRSIOSIPRFI 90ig step #300 to step #1900 to be

{ormat < the pr ogr am ARERR #1700 tibedlitie SSarfReswiefod e Vol AU seb "

sequence agfAd the'Bfock8RfedrGdd R btep it i on for each VOB in the title
(Fig. 5) in the Erogram chg%n datg g§drjfﬁcture, i nterl eaves the VOBs in

the nul ti-scene peri Thereferefasthpldeseribdd) the\iBeSlire dalandds 8RR B0 Biterd
data stream needed for system stream encodi ng. The procedure then noves to

step therediting information is detected fromithe abeve g Settingeint the scenaribdatacst7VoB
Sets VOBSNUM opt aj,ned as ?, .result of the | oop through step #2000 is
added to t e9€ﬁ9 userdghiged editing insdrustienser of titles TITLENO

7T sl e s onar oo ETAR0] E8g 2. GerErla WanbSGubt e eplen

o ot ep. #2500 e above fla 86ARGS AntdRYBATIS AlcA e ety ARGAHSN KM e

(VOB#i ) dathe VOB Set \nils taridl WOB units shown in Fig. 13 and Fig. 14 for source stream
encoding, and the encoding parameters of the VOB data units shown in Fig. 15 are
produced. The procedure then moves to step #1900,

15 The encoding parameter generation step is described in greater detail
below referring to Fig. 22, Fig. 23, Fig. 24, and Fig. 25.

Based on the encoding parameters produced in step #1800, the video
data and audio data are encoded in step #1900, and the procedure moves to step
#2000.

20 - Note that the subpicture data is normally inseried during video
reproduction on an as-needed basis, and contiguity with the preceding and following
scenes is therefore not usually necessary. Moreover, the subpicture data is normally
video information for one frame, and unlike audio and video data having an extended
time-base, subpicture data is usually static, and is not normally presented for a

25 sustained period. Therefore, because the present invention relates specifically to
seamless and non-seamless contiguous reproduction as described above, description

of subpicture data encoding is omitted herein for simplicity.

Step #2000 causes the loop comprising step #300 to step #1900 to be
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VOBS (VTSTTVOBS) (Fig. 5) is acconplished in step #2200 based on the

encoded vi deo stream and encoded audi o stream out put from step #1900,
and the encoding 15 paraneters in Fig. 15. The procedure then noves to
step #2300. At step #2300, the VTS information, VTSI
managenent table VTSI _MAT, - VTSPGC i nformation table VISPGCI T , and the
program chain information VTS PCCl # controlling the VOB data
reproducti on sequence shown in Fig. 5 are produced, and formatting to,

for exanple, interleave the VOB contained in the 20 nulti-scene periods,

! ’ b tod imt b e .
operati on [FPeHed S¥TaAhbs BsMERSABRIOH Sits, Triplidb toBER he'Bagram ghaing
Fig. 30, av¥S PGC#iitd-cortain the reproduction sgq_uence ahe .oﬁ{éingl.’b@uglz%r@ﬁé)ﬁ?ﬁon

generati on subroutine shown as step #1800 in 25 Fig. 21is next

wi t h ref er faraachovVGBgin tBe titlEi (Eig. B3 ,in dnel pFogram2eéhain slateg syctumy isterieaves the
exanpl e an (()jper_at ion for generating the encoding paraneters for nulti-angle
control . VOBs in the multi-scengtngriopsgand sampleies the, VOBSet datasstream and VOB
generati ng,the encodi ng?ge?r aneters nqQn- seam ess switching stream

with mati SR Nep QP Svean ?ﬁéffﬁ"gphme procedure then moves to step

71 1 streamis generated when step #1500 in Fig. 21 returns
NO and t he o?(?'ovvi ng flags are set as shown: VOBFsb = 1 or VOB_Fsf =
1, VOBFp = 1, VOB_FiAfstép #2980HRetoth number 8NYOEBER WGBS NWDB%%%%
operation produces the encoding information tables stiown 1 n ki g.

and Fi g. 1sesuliefthenloop ticrodgh gtepe# 2006 is asided torthel VOBIiSet dbfa stréam, the number
At step #18%2 LIh_(F écenari 0. reRroduction sequence contained in the
scenari o dektilesiThE NOdefipingihe numbepef seanariarrerroductisan@ths as the number dfe

s BT S 5 8 Bo g U PR o ovmaeeg ot
b o S T
interleave flag VOB $ystem streafri énctlingprbbucing the VOB (VOB#) data in the VTS title
VOBS (VTSTT_VOBS) (Fig. 5) is accomplished in step #2200 based on the encoded
video stream and encoded audio stream output from step #1900, and the enceding
15 parameters in Fig. 15. The procedure then moves to step #2300.

At step #2300, the VTS information, VTSI management table VTSI_MAT,
VTSPGC information table VTSPGCIT , and the program chain information
VTS_PGCI#i controliing the VOB data reproduction sequence shown in Fig. 5 are
- produced, and formatting fo, for example, interleave the VOB contained in the
- 20  multi-scene periods, is accomplished. The specific steps executed in this formatting
operation are described below with reference to Fig. 27, Fig. 28, Fig. 29, Fig. 30, and

Fig. 31.

The enceding parameter generation subroutine shown as step #1800 in

25  Fig. 21 is described next with reference to Fig. 22, Fig. 23, and Fig. 24, using by way of
example an operation for generating the encoding parameters for multi-angle control.

Starting from Fig. 22, the process for generating the encoding parameters

of a non-seamless switching stream with multi-angle control is described first. This
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At step #1816, the mninmuminterl eaved unit presentation tinme |LVUMI

Is extracted fromthe scenario data St7. At step #1 818,

t he video encoding GOP structure GOPST values N =15 15 and M= 3 are set,
and the GOP structure fixing flag GOPFXflag is set (= 1), based on t he
mul ti-angle flag VOB Fp setting (= 1). Step #1820 is the
common VOB data setting routine. The conmmon VOB dat a
setting routine in step #1820 is described bel ow referring to the flow

chart in Fig. 23. This conmon VOB data setting (rjouti nelpr oducesh20 thg_

[ [ [ ' | Q- Fi e & t he encodi ng
o e o RS e 4 e i Al By e

i al ' MZBES £ni = = Al
oxt r act ed_ oy s e Lo OB, B2, YORSFp = 1o BF=" RO ¥ ¥,

encodi ng saadtVOBNEsY =ST.Ttha foliowirdeoperatios prsiuead the @ﬁcéﬁh@T%ﬁﬁ@tid#ﬁ%le%’S
as video encodi ng _paraneters. At step #1824 the audio

material sSBPWNHN frig. JGEMETFigf 14 a0 thepaneaeding parameterscheswnfindig.t15e scenari o

7, and the augio, encodi start tinme ASTTMis set as an audio
2f,‘f:§di‘°’tna’ pgr anet er . it step #01%159 the scenario reproduction sequence containedoin the

AL SED A1 aan Gl O BRTR BRI CBE 095 B 4l e VOB
AENDTM __nunitieh /DB NOTs SétdbroRisooRavem AT gop &8 set to a time of an

audi o access unit (AAU) no exceedi ng the W time. Note that the

audi o access unit AABtistepd#t&ththeethakimurh bit fate HUiBR @i qRgliinteriE@idiovoB is
At step #1828 the audio start gap ASTGAP obtai ned Tromthe difference

bet ween t h&xifacled kemothengcenasiot datanBtA/ B theymdaximemauwitien encoding git trafet

oot ; ilep
AL st ob 1 S HATE T 46 AcGiing ARIEBRIS Bcisi el e nerieave dag NOBEi

bet ween thﬁfﬁihggg ﬁncodi ng end tine VENDTM and the audi o encodi ng end
ti me AENDT efined as a system encodi ng paraneter. At

step #1832 the vi deoAesrpdifeacbite mifuYBRtdritated LAt bR EADN e ILVU_MT
is extracted from the scenario data St7.
_ At step #1818, the video encoding GOP structure GOPST values N = 15
15 and M = 3 are set, and the GOP structure fixing flag GOPFXflag is set (= 1), based on
the multi-angle flag VOB_Fp setting (= 1). '
Step #1820 is the common VOB data setting routine.
The common VOB data setting routine in step #1820 is described below

referring to the flow chart in Fig. 23. This common VOB data setting routine produces

oy
N ©

20 the encoding information tables shown in Fig. 13 and Fig. 14, and the encoding
parameters shown in Fig. 15.

At step #1822 the video material start time VOB_VST and video material
end time VOB_VEND are extracted for each VOB from the scenario data St7, and the
video encoding start time V_STTM and video encoding end time V_ENDTM are used

25 as video encoding parameters.

At step #1824 the audio material start time VOB_AST of each VOB is

extracted from the scenario data St7, and the audio encoding start time A_STTM is set

as an audio encoding parameter.
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scenario data St7, and the video encoding bit rate VRATE, which is the

average bit rate of video encoding, is set as a video encodi ng
parameter. 15 At step #1834 the audi o encoding bit rate ABR
is extracted fromthe scenario data St7, and the audio encoding bit
rate ARATE is set as an audi o encodi ng par aneter . At

step #1836 the video material type VOB V.KIND is extracted fromthe
scenario data St7. If the material is film that is, a telecine converted
material, reverse 20 telecine conversion is set for the video encoding

node VENCMD, and defyi | | :

At step #1838 the a&%g&e%i%%? Hbe ﬁ%%hgrﬁg@@fgﬁiﬁwwﬂ%t‘segmadtedffPBm

the scenagaghdghB fRinf thédeehdlfo BEEOSHTN GnBBhE Aflidic> eRGIdiRS ehd tinfd! A ENTIRAdI Ng
node AENCMD and set as an audi o encodi ng paraneter. 25 At

st ep #184@vHitteisian dudid emedding paranieter, is setdd a vintoof apreaib acceda mit YAAN) 5t

set in the VBV buffer is set to a value | ess than the VBV buffer end val ue
of the | agixceeding ihelWOBARND figed Alote thetitheraudio aceessdutt Adld is determinasby

encodi ng ﬁr arrgl er. . d At step #1842 the VOB nunber VOBNO of
the précedn®gudigfncedingmethod.

thti ng (= 1) of thzﬁ%tépo#tér%c@éi%ﬁ’g%nééﬁ#%@ é%ﬁ%%?@oﬁ%ﬁaﬁ%&@%?

and set a%e%méé’ﬁttﬁé”vﬁi&})@héﬁhing starP 8@V STTM and the audio encoding\istét &ifne
#1844 the VOB nunber VOBNO of the followng connectionis 5 set to the

f ol | owi ng A/G T ibdefinredaNDspstemcerpodingpaseteteng (= 1) of the foll ow ng
VOB seam ess connecti on fIa%VCBst, and set as a system encodin

ar amet 6r At step #1836;cihenaudipngne ngan i NRGARDIabteined oiemdihey
ar anet er s,.are t hus enerated f | ti,, VOB t wi,th .

o g Lfiénbd BRmween, e PEER igoth e e v BbTM R e alltlo"encoding
The proce f e a3 m

SW tghi ng%dr@%%wmﬁnmﬁg?éﬁﬁg e %gﬁ@gﬁré}@aﬁéiﬁ?%@gtﬁggl O\?VS\?Vi th reference
to Fig. 24. Thisg step ‘iﬁ%ﬁ&hé%@éﬁ@bd&ﬁ@@ﬁ&’a@\ﬁﬁBﬁo% &xtrdoted frdn the

returns YES and the follow ng
scenario data St7, and the video encoding bit rate V_RATE, which is the average bit
rate of video encoding, is set as a video encoding parameter.

15 At step #1834 the audio encoding bit rate A_BR is extracted from the
scenario data St7, and the audio encoding bit rate A_RATE is set as an audio encoding
parameter.

At step #1836 the video material type VOB_V_KIND is exiracted from the
scenario data St7. If the material is film, that is, a telecine converted material, reverse

20 telecine conversion is set for the video encoding mode V_ENCMD, and defined as a
video encoding parameter.

At step #1838 the audio encoding method VOB_A_KIND is extracted
from the scenario data St7, and the encoding method is set as the audio encoding
mode A_ENCMD and set as an audio encoding parameter.

25 At step #1840 the initial value of the initial video encoding data V_INTST
set in the VBV buffer is set to a value less than the VBV buffer end value of the last
video encading data V_ENDST, and is defined as a video encoding parameter.

At step #1842 the VOB number VOB_NO of the preceding connection is
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flags are set as shown: VOBFsb = 1 or VOBFsf =1, VOBFp = 1, VOBFi = 1, 15

VOB Fm = 1, and VOBFsV = 1. The follow ng operation
produces the encoding information tables shown in Fig. 13 and Fig. 14,
and the encode paraneters shown in Fig. 15. _ At step
#1850, the scenario reproduction sequence contained in the scenario

data St7 is extracted, the VOB Set nunber VOBSNO is set, and the VOB 20
nunmber VOB_NO is set for one or nmore VOB in the VOB Set. _
At step #1852 the maxinumbit rate ILVBR of the interleaved VOB is

| | L orum, vi geo
encodi ng bt e he PECEfhy M8 funbdr BEVOH NOHaskl b tof R 158K theng
(=1). preceding VOB seaﬂes%t&ﬁ\néé%ﬂﬂa%%@ PaET A 88tCad G2 @@?M'@Q?dmg
presentation time ILVUM 25 is extracted fromthe scenario

At step #1@aéametee vi deo encodi ng GOP structure GOPST val ues N = 15
and M= 3 are set, and the GOP structure fixi ngﬁflag GOPFXflag is set (=

1), based on t h&t stap #1%1“@ V@Bgﬁumhell:\éO t:Q nbg(e:follt)wincgi connection is
t he vi dep encqdin
Zt4ruct uPe EBPShELolloying YOB numbgr %@Bﬁé t@ﬁsﬁﬁg‘gs(Ea q;gl'ge faflpwing ng

def i VOBFSWg%ﬁ%sﬁm“"’e“@“cha‘g*‘?%%e':?fﬁ@%§&c%€"n%§ﬂ4*%%§%gﬁ i agee e

routine. This commonThg eﬁmn@ﬁnfoﬁném tael BRd SEWRMin &Bdy
al ready been described. Further description there |s t us omtt

her e. generated for a multhengladdoB Setrwittehen-seaficss Iraltilargle switthihg eontrol
streamw th i -angl e control are thus defined for a VOB Set with
mul ti - angl @"g&ﬁpr ol as described above. 10 The process for
gener a&b ng the encode paraneters for a systemstreamin
The process for generating the encode parameters of a seamless
switching stream with multi-angie control is described below with reference to Fig. 24.
This stream is generated when step #1500 in Fig. 21 returns YES and the following
flags are set as shown: VOB_Fsb = 1 or VOB_Fsf = 1, VOB_Fp = 1, VOB_Fi = 1,
15 VOB_Fm =1, and VOB_FsV = 1.
_ The following operation produces the encoding information tables shown
in Fig. 13 and Fig. 14, and the encode parameters shown in Fig. 15.
At step #1850, the scenario reproduction sequence contained in the
- scenario data St7 is exiracted, the VOB Set number VOBS_NO is set, and the VOB
" 20 number VOB_NO is set for one or more VOB in the VOB Set.
At step #1852 the maximum bit rate ILV_BR of the interleaved VOB is
extracted from the scenario data St7, and is set to the maximum video encoding bit rate
V_RATE based on the interleave flag VOB_Fi setting (= 1).
At step #1854, the minimum interleaved unit presentation time ILVU_MT
25 is extracted from the scenario data St7.

At step #1856, the video encoding GOP structure GOPST values N = 15
and M = 3 are set, and the GOP structure fixing flag GOPFXflag is set (= 1), based on
the multi-angle flag VOB_Fp setting (= 1).
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whi ch parental |ock control is inplemented is described below with

reference to Fig. 25. This streamis generated when step #1200 in Fig.
20 returns NO and step #1304 returns YES, that is, the follow ng flags
are set as shown: VOB Fsb =1 or VOB Fsf = 1, VOB Fp = 1, VOB Fi = 1,
VOB Fnm= 0. 15 -~ The follow ng operation generates the encoding
I nformati on tables shown in Fig. 13 and Fig. 14, and the encode
parameters shown in Fig. 15. At step #1870, the scenario
reproducti on sequence contained in the scenario data St7 is extracted,

or one of more VOB Thihe o, Mo iitatid GoP SHiERRE GERSES Setdb

maxi mum bi tcldstideGOPYBRaseltl dhthe sdathilbs sattc® flag VOB_Fé&Xiseitingeret 1 )r @ﬁdtthé
scenario data St7, and the maxi nrum video encoding bit rate

set based mdebleacodmgnplamdefs::tgtmdéﬁne:httl ng (= 1). At
step #1874 the nunber of interleaved VOB divisions ILV DIV is
extracted fromthe sSt@Ra#lepQds dhesicommen VOB data setting ropting. 4y acqrampRe
common VOB d ta .seé?tl ng.. outine.

Rt

shown ih FYUNGIS 0e oM ?&n%e@%d]ihﬁédgir th"é‘?n Idsestc't'}?)%gcrliwﬁeron
t her eof 'Sdéé'&fﬁ)tleﬁ‘tﬁé EGfIQ?ﬁ@so 'edchkercontrol The encode paraneters of a

system stream I'n whi ch parenta
75 | The Bntedeparathatere dof iscaanlass switchih@ streavQiEtSaiultkahgle
nmul ti -scene sel ection control enabl ed as descri bed above.

The pr oceseoritol age thusaddafingd forea YOE0Set withr mulikangle tontrel agydeseribed akove. 5
containing a single scene is described belowwth reference to Fig. 26.
This streamis generated when step #900 in Fig. 20 returns NO that

S oD, VOB, P8 = O s Be b RGP BRa M BBS B5  he g SR
e St o s s s N g
the VOB SetTthrélmanWBﬁbﬁéna&$emenam® #MR0VGR Fig. 20 returns NO and step #1304
returns YES, that is, the following flags are set as shown; VOB_Fsb =1 or VOB_Fsf=1,
VOB_Fp=1,VOB_Fi=1,VOB_Fm=0.
15 The following operatiori generates the encoding information tables shown
in Fig. 13 and Fig. 14, and the encode parameters shown in Fig. 15.

At step #1870, the scenario reproduction sequence contained in the
scenario data St7 is extracted, the VOB Set number VOBS_NO is set, and the VOB
number VOB_NO is set for one or more VOB in the VOB Set.

20 At step #1872 the maximum bit rate ILV_BR of the interleaved VOB is
extracted from the scenario data Si7, and the maximum video encoding bit rate
V_RATE is set based on the interleave flag VOB_Fi setting (= 1).

At step #1874 the number of interleaved VOB divisions ILV_DIV is
extracted from the scenario data St7.

25 Step #1876 is the common VOB data setting routine. This common
routine is the routine shown in Fig. 22, and has already been described. Further

description thereof is thus omitted here.

The encode parameters of a system stream in which parental lock control
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nunber VOBNO is set for one or nore VOB in the VOB Set.
At step #1882 the maximnumbit rate ILVBR of the interleaved VOB is
extracted fromthe scenario data St7, and the maxi mum vi deo encodi ng bit

rate V_MRATE is set based on the interleave flag VOBFi setting (= 1).
15 Step #1884 is the common VOB data setting routine. This
conmon routine is the routine shown in Fig. 22, and has already been
descri bed. Further description thereof is thus omtted here.

The encodi ng paraneters for DVD video, audio, and system stream

encodi ng, aﬁchniﬂz%n%df ”ﬁhé% nefitéd tf&”;a‘ ﬁﬂ%&t\ﬁiﬁw Aulitsédiie/sélebfion control

generating the enco I ng 1 rmat 1 on bl e and encode paraneters by
neans of t h@nibledvae estibed abovéescri bed above. <3.6.2> Formatter
flow chart descriptions The operation of the formatter

subroutine for generating a DVD 25 nultimedia stream shown as step #2300
in Fig. 21 is descri next vmthrefereneto

29, Fig. 30, and Fi gb'?lgq process for generating dgpr%q;gmgtﬁ{s %@pr stgvbétreal%
et £ B S DA AR B

6 generated WRGHS14p 10D ﬁon | 20! feRfingNO Stz G4/t WRES VOB _Fp = 0. The
At step #23 the programchain 1 nformation VISI_PGCl is set to-

vi deo tit| efaliewingpopaatiemprodabés téTsiddding infnnatidf &lblésashdvhemﬁgbw anil Fig.
titles TI TLENUM based on the nunber of titles TITLENUMin the VOB Set
dat a streanii45and the encode parameter%sm:wr#m:ﬁg 18 is deternined whet her

I ti- I d based h |t - I
VGEFp 11 the VOB Sei AbSIFRHB, ther sefo reprodisiien RAUGRRE SRaIEinRaLN e

S et 3 ROR0ER g VORPSOCEOS: (BKES O i e, SR 081,
; Egrgﬂt Ihﬁrel REMBBE VOB_NE-isSQW6r drie éri ore¥OBAA tiRS'YOW ©&. a single VOB. This
At step #1882 the maximum bit rate ILV_BR of the interleaved VOB is
extracted from the scenario data St7, and the maximum video encoding bit rate

V_MRATE is set based on the interleave flag VOB_Fi setting (= 1).

15 Step #1884 is the common VOB data setting routine. This common
routine is the routine shown in Fig. 22, and has already been described. Further
description thereof is thus omitted here.

The encoding parameters for DVD video, audio, and system stream

enceding, and the DVD formatter, are thus generated as a result of generating the

€

20 encoding information table and encode parameters by means of the flow charts

described above.

<3.6.2> Formatter flow chart descriptions
The operation of the formatter subroutine for generating a DVD
25  muitimedia stream shown as step #2300 in Fig. 21 is described next with reference to
Fig. 27, Fig. 28, Fig. 28, Fig. 30, and Fig. 31.
The operation of the DVD encoder ECD 1100 according to the present

invention is described with reference to the flow chart in Fig. 27. Note that those steps
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I's described later. | f step #2312 returns YES, that is,
mul ti-scene control is enabled, the procedure noves to step #2316.

At step #2316 it is determ ned whether the information is to be interl eaved
15 or not based on the interleave flag VOB Fi in the VOB Set data stream
I f step #2316 returns.NO, that is, the information is not to be

I nterl eaved, the procedure nobves to step #2314. At
step #2318 it is determ ned whether nulti-angle control is to be

i npl ement ed based on the multi-angle flag VOB Fmin the VOB Set data
stream | f sRBwnigPa 8818 lihears BisbrdRindshat 1s, nmulti-angle control is not
enabl ed, the parental | ock control routine in step #2320 i s executed.
At step #2320 the opét atepo#23 1 theopnogtann w@ahhefmt@et\ﬂf&irPﬁﬁlensebt tothe
control is executed. This subroutine is shown in and descri bed

boon ' ° video fils ‘et managamart cabBoYIBLIMAT IRGGEWTS! gt i1 numhér| ofsflase

A st ep #o33RN0W BFedon B ity HASATER N, BRineVO8 et date spam.
based op the multi-angly E@%ﬁqdfﬁsieho c%rﬁﬁhéw Nﬂeﬁ%r%‘(:%\éenef teLEHﬂBh &JWOF

switching is acconpl'l s seanl ess sw tching,
non- sean eghabldt kd¥eddor® e multi-scene flag VOB_Fp in the VOB Set data stream. If step

77 step #2322 returns , the procedure noves to step
#2326. #2112 returns NO, Tired isyuhuwiti-seengg eomicol is peirgrabieds; Hie pracedursomoves to
routine executed in step #2326 by the formatter 1100 of the authoring
encoder CSFQP#-“Zb4 12 is described | ater wth reference to Fig. 28. 5
If multi-angle switchj ' | .S '. ' i

that s, ofep #2320 SILFREGEEMEHS B RE kit a%ﬁﬁiﬁe%?%sﬁé“e bE RGP 166 bt
THe~ mul RoA if PR 1ol é%d VOB, Thid &ibro ne
#2324 l%y the ?gtrh'r\?gf}?e%?d VE?? geser?@t(] g{ er V(\iA ggrencen-to Fi g. utl .
The cel | pliagbsstibednster.nati on CPBI set in a previ ous rout| ne is recorded 10
as the CPBlI information of the VTSI in step #2328. At

step #2330 it is det & siepaiR3iBerehums NES VDBt St multiaceae sednil ishensled, the
procedure moves to step #2316.
At step #2316 it is determined whether the information is to be interleaved
15  or not based on the interleave flag VOB_Fi in the VOB Set data stream. If step #2316
returns NO, that is, the information is not to be interleaved, the procedure moves to step
#2314. '
At step #2318 it is determined whether multi-angle control is {o be
implemented based on the multi-angle flag VOB_Fm in the VOB Set data stream. If
A 20 step #2318 returns NO, that is, multi-angle control is not enabled, the parental lock
control routine in step #2320 is executed.
At step #2320 the operation for formatting the VOB Set for parental iock
control is executed. This subroutine is shown in Fig. 30 and described below.
If step #2320 returns YES, that is, multi-angle control is enabled, the
25  procedure advances to step #2322,
At step #2322 it is determined whether seamless switching is required
based on the multi-angle seamless switching flag VOB_FsV. If multi-angle switching is

accomplished without seamless switching, that is, with non-seamless switching and
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et nunber VOBSNUM have been processed by the formatter. If step #2130
returns NO, that is, all VOB sets have not been processed, control
proceeds to step #2112. | f step #2130 returns YES, that
is, all sets have been formatted, the 15 procedure tern nates.

Referring to Fig. 28, the.nulti-angle non-seam ess switching control
routine executed in step #2326 when step #2322, Fig. 27, returns NOis
described. This routi ne defines the interleaved arrangenent of the

mul tinedia bitstream the content of 20 the cell playback information

C _PBI #i *%4@[ ' ' ' dt th
gaVi gat : erﬁ%bgc egl;lurg\%/n |'ntﬁ€|%g56éé§u @Fr?%'s’ %g{dggﬁg?g? g ] DVCIZ)) mul ti megi a
bi tstream The multi-anglePhorf-582miE334WilARGtopirol Rsutiit lxecatedlin stdmg
VOBFm setting (=1) decl aring whether nmulti-angle control is applied in

the nul ti $#23268dypheifodnattdrel 1061 df thé aakhoring encoder EBNh (Fig.g12 1) desicribed latet |
(C_PBI #i in Fig. 5) containing the VOB control 25 information for each
scene i s nédoEeiRiBNeRINGgs2®h val ues as 01b to indicate the begi nni ng

f th |1 block f t |1 bl aqck,nod f ot VA 1. (Fig. 10
206 o5 | i cat & ulkanon, swEERG iS EcHrRIengs yasEess WS ol
for the Coat Wig, 4208 e YES, thephdBUGR oty $2334e co! | bl ock 1 or

At step #2342 based Tha hifti-andIe| setralbss fdvathiigBebmtrslefduting éxeblted in step
decl aring whether multi-angle control is applied in the nulti-scene period,

the cel |l #2324 by the foryeite€BTOQ IS descibedfatéheitic eféreptaydRigk 28nf or mat i on
bl ocks C PB1 #i containing the VOB ~control information for each scene
is declared as 01b tldweiorli Rlaykackinfognglien CPBY set in a previous routipg i regerded 4

tp\riyggglr? ?S%Elﬁ$ﬁﬁ%5€‘%§§éﬁﬁéﬁﬂl'“ g@?ﬁlt%:% ;lgt ?hé I\/?Bt ant r ol ?ﬁ:‘ Lr mat i on
o seamean | - and RO R Rt Wnbitck 6\ SO ARl SyiRg VER. "

di scont i nigétihumirg VOBEMNUM Bavetedrsproeéssed by the fomeatied. If skebl#213ey hatins
informati on blocks C PBI #i (Fig. 5) containing the VOB control
i nf or mat i MNOf that isaath VOB sets have cobbesrOBesbssad, contrélpiocasdsdo stap #2112 he
connecti on

If step #2130 returns YES, that is, all sets have been formatted, the

15 procedure terminates.

Referring to Fig. 28, the multi-angle non-seamless switching control
routine executed in step #2326 when step #2322, Fig. 27, returns NO is described. This
routine defines the interleaved arrangement of the multimedia bitstream, the content of

20 the cell playback information (C_PBI#i) shown in Fig. 5, and the information stored to
the navigation pack NV shown in Fig. 8, in the generated DVD multimedia bitstream.

At step #2340 based on the muiti-angle flag VOB_Fm setting (=1)
declaring whether multi-angle control is applied in the multi-scene period, the cell biock
mode CBM (Fig. 5) of the cell (C_PBI #i in Fig. 5) containing the VOB control

25 information for each scene is recorded using such values as 01b to indicate the
beginning of the cell block for the cell block mode CBM of the MA1 celi (Fig. 10), 10b to
indicate a cell between the first and last cells in the block for the CBM of MA2, and 11b
to indicate the end of the cell block for the CBM of MA3.
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s seanmless and is set to 1. At step #2348 the

I nterl eaved allocation flag |AF (Fig. 5) is set to 1 in the cel

pl ayback i nformation blocks C PBlI #i (Fig. 5) containing the VOB control 15
i nformation for each scene based on VOB FsV, which is set to 1 to indicate
I nterl eavi ng I S requir.ed. At step #2350 the | ocation
of the navigation pack NV (rel ative sector nunber fromthe VOB
beginning) is detected fromthe title editing unit (VOB bel ow)

obt ai ned fromthe systemencoder 900 in Fig. 12, the navigation pack NV is

detected 20 based o‘wtgg ”#ﬁﬂ"@a‘s&? e(;,{ q@%%umggr;glé)rﬁggv%gﬁﬁ %tgﬁg IZ(IT;{PMF

I nformation (a orma?ter paranet er obtalned I°n st

the |ocati gcRiringVhettEnulti-angiX Bortes @slapplied is ¥eTRiutti-scemet fetiody tHeegelidflock

sectors fromthe VOB beginning is thus obtained, and the title editing
unit VOB i dypt CBIeffFig.r8)ofitne eell playbackinfarmation dploskB(C_iB!t# containing the VOB
For exanple, in this exanple the mninuminter|eaved unit presentation 25
time | LVU enirel ipforation foriaaehseese i ¢aclared @s A bde indicaty@pglangleg. 5 sec. |

Note thit this all ochteisp #25ad e scmiht Bievlindk neGSPE e ek sEbior o 3% ng
each mul ti 'c%ﬂ‘?{@%%g%fbﬁhgti?n blocks Cp_P#Bg # Ocontainiﬁb thé SIOB T3ntrof Mforhititieh! RV E

units of eac tal ne romste

79 _ each scenedzRed oneVOSd Feb, Whichdsditate adietiigrane Gahaetivreiscseansiess
bl ock begi nning, mddle, and end cells) witten as the VOB control

i nf or mat i orandds sebiohl.scene in step #2340 to form the interl eaved
bl ocks as shown in Fig. 18 or Fig. 34. The interleaved bl gcks are then

gqggd to the VTS tit:c stept? 346 the PIGatiscontinufy flagie T6HR  (IGcR isdeidodamithe
el [ d 1 . Fi 0
afﬁ " 3b' 2 W BRYBref hiofHBHE diedtt® CLPEI#FED. "8 colfgirind HeDYOR ot
back. addr edToRRaRITRS frth 8GR accddh TOR b whEh Idiatidhetner iefootingefis
based on t hesd4RldsBeiidlis eat fonf. or mati on obtained in step #2350. 10

At step #2356 the first cell VOBU start address CFVOBUSA and the _ last
cel | VOBU start addr dtstefi #2Bthedrierieavediatiocation flag ibfe (Figh Skiscatte 1fin dive

;Qﬁr 222;2”15;3 8{ay ng \{gf%n%ia%iclme QI/OOCBKSS (C\CE%-II_T#iv @ 5r ecomaiil%irgge "the® V%E control
15 information for each scene based on VOB_FsV, which is set to 1 to indicate interieaving
is required.

At step #2350 the location of the navigation pack NV (relative sector
number from the VOB beginning) is detected from the fitle editing unit (VOB below)
obtained from the system encoder 900 in Fig. 12, the navigation pack NV is detected

20 based on the minimum interleaved unit presentation time ILVU_MT information (a
formatter parameter obtained in step #1816, Fig. 21), the location of the VOBU
expressed, for example, as the number of sectors from the VOB beginning is thus
obtained, and the title editing unit VOB is divided into interleave units using VOBU units.

For example, in this example the minimum interleaved unit presentation

25 time ILVU_MT is 2 sec and the presentation time of one VOBU is 0.5 sec., and the VOB
is therefore divided into interleave units of 4 VOBU each. Note that this allocation
operation is applied to the VOB constituting each muiti-scene data unit.

At step #2352 the interleave units of each VOB obtained from step #2350
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t he navi gati on packs NV of the first and | ast VOBU in each cell based on
the VIS title VOBS (VISTT_VOBS) data obtained in step #2352. 15

The angle #i VOBU start address NSML_AG._Cl DSTA to

NSMLAG._C9_DSTA of the non-seanl ess angle informati on NSMLAGLI (Fig. 8) in
t he navigati on pack NV of -each VOBU is witten at step #2358. This address
S expressed as the relative sector nunber inside the data of the

i nterl eaved bl ocks formed in step #2352, and decl ares the address

i nformati on of the navigation pack NV 20 contained in the VOBU of al

angl e scengs 2HaAked Ii}?th‘ér@éleﬂbﬂi h%e%%igl?,%édu%%ﬁ&ﬁygg &@ébmnm Pﬁdc{?% and

processed. step I'S wr| ten
angl e #i épaleensptittanles @ses VOB cotfdVinféfrhatioh fobéAch ecéigMvin_ siép #23408T forfiti 0.
8) of the non-seanl ess angle i nformati on NSMLAGLI (Fig. 8) in the

navi gat i oth@intérieavediblecksias\sbewn ih Rig.c18/08Eig284. bENeipteriasyed Hiacks are fhen ast
VOBU of each scene in_the multj- '

routine t IRdgetolonihe \he titlg: mﬁ&%gﬁg&@%oﬂw ithe el klock moge CBM

Col'l " cant digplaratiors, pRouer 361 EfAmb, I alYie. b AT, BT, Ml PR IeIGT TR *
those mul t nﬁfg‘ﬁ?g@iseﬂuence

Ref erri ng to e multi-angle seanl ess switching control rout| ne

executed in step #2234tephi285Atthe reladtisedtonunder frovh theng OB Sstar islwsitten bed.
Thi s routi ne defines the interl eaved arrangement of the nultimedi a

bi t st r eamthe MDB(m'tdepacibaddiBss tGRBUeEA p(Rigblkin thef avigatiosnpaak NN af gaghown
in Fi 5; t he i nf 0 t he , navi ack NV shown
n ki o avEROnaegandPa P Bpeshion Matmrtionahieined isic 42380, P At

é
Srep 40 ??SSﬂQFQAé@ﬁ%é‘%‘r’é#G M e P YORTIRT Bhbtdld ¢ PIBU_ sA°id e 10
bl ock ladtdn \SBU(dthe adébesefc tihvoge! BAPé)@JY@s%%H adfher AMhb&bf¥ertdfs flentB!

#i (Fig. 5? contai ning 10 VOB control information for each scene is

decl ared dhe bedinning of mee\mssmeu\tmssmmm'r vosa)rm‘eamtmraas fw addrespés of t he
cell block node CBM of the MAL cell (Fig I s decl ared as 0lb to

i ndi cat e tthe navigatien pgcler NVief thefirst tanddaét \(fa Udnieash ceilbaped @gadhaal® tite 10b
to VOBS (VTSTT_VOBS) data obtained in step #2352.

15 The angle # VOBU start address NSML_AGL_C1_DSTA to
NSML_AGL_C9_DSTA of the non-seamless angle information NSML_AGLI (Fig. 8) in
the navigation pack NV of each VOBU is written at step #2358. This address is
expressed as the relative sector number inside the data of the interleaved blocks

- formed in step #2352, and declares the address information of the navigation pack NV

20 contained in the VOBU of all angle scenes near the presentation start time of the VOBU
being processed.

At step #2360 "7FFFFFFFh" is written to the angle #i VOBU start address
NSML_AGL_C1_DSTA to NSML_AGL_C9_DSTA (Fig. 8) of the non-seamless angle
information NSML_AGLI (Fig. 8) in the navigation pack NV of each VOBU if the VOBU

25 being processed is the last VOBU of each scene in the multi-scene period.

This routine thus formats the interleaved blocks for multi-angle
non-seamless switching control in the multi-scene period, and formats the cell control

information as the reproduction control information for those multiple scenes.
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indicate a cell between the first and last cells in the block, and the CBM
of MA3 is declared as 11 b to indicate the end of the cell block. 15
At step #2372 based on the multi-angle flag VOB Fm setting (=1)

decl aring whether multi-angle control is applied in the nulti-scene period,
the cell bl ock type CBT (Fig. 5) of the cell playback information

bl ocks CPBI #i (Fig. 5) containing the VOB control information for
each scene is declared as 01 b to indicate an "angle."

At step #2374 the seanl ess playback flag SPF (Fig. 5) is set to 1 in the 20
cel |l playback information blocks CPBI # (Fig. 5) containing the VOB
control I nformati on for each scene based on VOBFsb, which indicates
whet her the connect i Referring to Fig XOTHRS Pnididn %@ﬁm!

At step #2376 the STC di SCgOI’ltI ngﬁl ty flag S TC%F EQSS%wIitcs:hlgg control routme
cell pl aybaxacutaq!om radep (#2324&0%@\ StepBE2322, (H?gg27 SDetuth‘ﬁESI |sgdé§mb¥§BThls
contr ol i.nfo tign for each scene based on VOBFsb, which indicates
whet her thEmE'Bﬁ ineg fhe interl qaye%é&ﬁﬂ@@”geatrm the n@évme@albltstream the content of

the” °" " e kBt niiBiaf 1GPRMIGhon Beral 5 snd e rerdration storsd e

VOB contr ofhe navigation pack NV Is)hown in Flg\ﬁdén It_hc-{/ger\m'latceﬁ DVD mgltlmeﬁ% tgltstreaa'n } cat e

t he

information for 'each 'scene based on

i nterl eaving i SAt #2370 based on the multi-an ﬂé PVEB3PR sBRingOE=) on
of the navi gatlonwgack@:l\lﬂvp rel ative sector élé ergfromthe !nb ?ﬂ)
begi nni ng) dé¢jating B’é@rmlﬂmmle aointrbkis eptiechm thalmulf ‘dé’&é)pénad the oelbbmcked
fromthe s te er Zﬁ?ﬁ@n Flg 12, the navigatio ack NV is detected
based on t r?t) cRlkplavhack infogaation blosks pIIE i B\Abig: 5)rﬁ0@htafamgon

he.. |
 the %o‘é(v%%@?“xpf@érﬁ* o300 AR bl i i e 5"
b

3 T 1. i MO S et oot 1 0 s 90 s
For exanpl as Othéo indicateithsl begirinputitie ¢ail blaekehertBMicMA2 Reddcfardd %§C1 obne

the presentation tine of one VOBUis 0.5 sec. in the previous exanple, and
a VOB i s indicate,areglobetwgenithe dfirstrangd last eslieiny theublock, anfd 4he/QBMeaafaMA3NSt e

m?t i tgl:Zn L] OC l Oﬁb to mdncgte tﬁé egg ofﬁw aé)el?llbligcg( to the VOB constituting each

15 At step #2372 based on the multi-angle flag VOB_Fm setting (=1)
declaring whether multi-angle control is applied in the muilti-scene period, the cell block
type CBT (Fig. 5) of the cell playback information blocks C_PBI #i (Fig. 5) containing the
VOB control information for each scene is declared as 01b to indicate an "angle."

At step #2374 the seamless playback flag SPF (Fig. 5) is set to 1 in the

20 cell playback information blocks C_PBI #i (Fig. 5) containing the VOB contro!
information for each scene based on VOB_Fsb, which indicates whether the connection
is seamless and is set to 1.

At step #2376 the STC discontinuity lag STCDF  (Fig. 5) is set to 1 in the
cell playback information blocks C_PBI #i (Fig. 5) containing the VOB control

25  information for each scene based on VOB_Fsb, which indicates whether the connection
is seamless and is set to 1.

At step #2378 the interleaved allocation flag IAF (Fig. 5) is set to 1 in the
cell playback information blocks C_PBI #i (Fig. 5) containing the VOB control
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At step #2382, the interleave units of each VOB obtained fromstep #1852 15
are arranged accordi ng to the cell block node CBM (Fig. 5) sequence (cell

bl ock begi nning, mddle, and end cells) as the VOB control information
for each scene recorded in step #2160 to formthe interl eaved bl ocks
as shown in Fig. 18 or Fig. 34. The interl eaved bl ocks are then added
to the VISTT_VOBS. Using the cell bl ock node CBM decl ar ati ons above,
for exanple, MAL, MA2, and MA3 (Fig. 10) are arranged in 20 that sequence.
At step #2384 the rel ative sector nunber fromthe VOBU start is witten to
the VOB e - r CERY t ¢ ingach
VOBU bas egﬂ\:)ogﬁ[%ﬁgﬁ‘ Bosm tl gﬁé?%go?%%#gnwgﬁbg‘l 'QQ%{ tlﬂﬁl ﬂgﬁ er@é‘t%%lg?{eg\fnnﬁ

At step #23%6qiingl.first cell VOBU start address C_FVOBU_SA and the 25 |[ast
cell VOBU start address C LVOBU SA expressed as the nunber of sectors from
t he begi nni ng of theAt\/Sint#ZS@ trescatiars ot therdyigatien wpackt NH @elatim sector
addr esses of he navi gation packs NV of the first and | ast

each cel | Mvber t;ﬁmtm@ Vo8 Pegln@ng) is detepied( o e JitipHditing ana‘atwa%alom
step #2382

At step #ooginef dromthe systeanencader 9ABAR Fig, 13,&he Q@Y'gﬁmp‘?‘ﬁ‘ NYeisidstestedave
unit is Wbééaegﬂomhbhﬁnrhhﬁlﬂ %ﬁrl%ﬁ s gﬁés%n'tét’ﬁﬁ fine (Ve NPT ég@r@%ﬁ?% fa

navi gat i on I nterleave unit ba

interl eavefmaﬁeﬁﬁhaarﬁbkﬁldlﬁéine@ it &8 #1854@*2!3@’0 24§, the location of the VGBU
angle #i VOBU start address SM._AG_Cl1_DSTA to SMLAG._C9_DSTA of

the seanl efexprasged asther nwnbemo’sseamsl fromi the ¥OBi beginring, for exampiex isdahlupack
NV of each VOBU i s itfen 390, . Thi.s address IS, expre

the r el at 1 9Riange 80 Teiseredting ull YRR Todbidedrinonaenges VRGO URES. o
i St e #2382, on
pack contai ned | nﬁﬁ}% %&gﬁﬂﬁ aﬁ@qfﬁtgrie;qvga @gﬁéé%??tﬁ) t‘rﬁ?ésp? g%?%bb
conti guous i g .

S st op s preS AR B o G POBU ITES sec. infthe préioleicibiaDant SOVORCH
SMLAGL_C1_{hgfefoted dﬁidedﬁ%cﬁidﬁ’éﬁe(lﬁh@ o} MOBwlee@ﬁaﬂﬂaeStanhs allocation

i nformati on SMLAGLI g I n the navigation pack NV of the VOBU

cont ai ned ¢peratien is applle to the VOB constituting each multi-scene data unit.

At step #2382, the interleave units of each VOB obtained from step #1852

15 are arranged according to the cell block mode CBM (Fig. 5) sequence (cell block
beginning, middle, and end cells) as the VOB control information for each scene
~ recorded in step #2160 to form the interleaved blocks as shown in Fig. 18 or Fig. 34.
The interleaved blocks are then added to the VTSTT_VOBS. Using the cell block mode
CBM declarations above, for example, MA1, MA2, and MA3 (Fig. 10) are arranged in

20 that sequence.

At step #2384 the relative sector number from the VOBU start is written to
the VOB end pack address COBU_EA (Fig. 8) in the navigation pack NV of each
VOBU based on the VOBU position information obtained in step #2360.

At step #2386 the first cell VOBU start address C_FVOBU_SA and the

25 last cell VOBU start address C_LVOBU_SA expressed as the number of sectors from
the beginning of the VTS title VOBS (VTSTT_VOBS) are written as the addresses of
the navigation packs NV of the first and last VOBU in each cell based on the VTS title
VOBS (VTSTT_VOBS) data obtained in step #2382.
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15 interleaved unit if the interleave unit arranged in step #2382 is the
| ast interleave unit of each scene in the nufti-scene period.

This routine thus formats the interleaved blocks for multi-angle seamnl ess
switching control in a nmulti-scene period, and formats the cell control

I nformation as the reproduction control information for those multiple
scenes. 20 The parental |ock control subroutine (step
#2320) executed when step #2318 in Fig. 27 returns NO that is, when
it is determ ned that par ental lock control is i npl ement ed and not

mul ti-angle control, atsedeReBRRARE chdt AUPhSEra0 Bk et pack indRe interleave
The parental | ock su rou I ne gescr?ﬁﬂ‘{?%é I ow wr'%res t he |§terl eave unit 25

arr angenmenynpis Whﬁerﬂtd thie"edil @nlli gaek iaddrasstiD@UCBAL (Bl 8Pin the mavigiation pawlo bk

i nformation (CPBl # in Fig. 5), and the navigation pack NV
i nf or mat i oof saclvWQOBU fin gn isterleave it based (o] rtlae intedeavenuniLdataraiiained in step
bi tstream At step #2402 "00b" is witten to the cell

bl ock mode#2BF®(Fig. 5) of the

?ﬁe VOB’ cont rol i nf gﬁ-hlﬁt P%@%g% iob%régg#itg@ r%ﬁg%ss Sﬁ}E %E-F%f%vﬁ?)éﬂl I's
set to 0 t‘SM!I‘%GIS_@QtWArEf' frle- §é‘5fhl@s§%??'lé"mfbﬁnatlon SRt AenabiFRs )it B

mul ti-scene peTio tep #2404 t he Seanl ess playback

flag SPF (nagigafign paclks BV éfeeabhi VOBUES writenadtistep #3380: K his hddress iexpPesidd #i
(Fig. 5) containing the VOB control information for each scene based
on VOBFsb, astthehielative sactor numben insidenthecdata & the intereavedrhlegks formed dmgtaps

set to 1. ste 2406 the STC di,scontin STCDF
i s set to #2382:and deglpres the aﬁﬂseﬁéﬁe At nef n@"ﬁ%lowa%@ﬁ’ Osfaqﬂe

v Eha? o SO of Bihhgk scBhdl UBbieal et ifighfus RERTBRREGY ol rie™

At step #2 focad | ocation flag IAF (Fig. 5) is set to 1l in
t he 6@ﬁ1é?§§l§2%§h$§f or I’Yg?dI' on C PBlI #i (Fig. 5) containing the VOB

control infornation Pstep #239247AFEEEREX b vriftenrto WdBEsyle #W0OBU startsaddress 1
to indicate interleaving is required.
SML_AGL_C1_DSTA to SML_AGL_ C9_DSTA (Fig. 8) of the seamless angle
information SML_AGLI (Fig. 8) in the navigation pack NV of the VOBU contained in the
15 interleaved unit if the interleave unit arranged in step #2382 is the last interleave unit of
each scene in the multi-scene period.

This routine thus formats the interleaved blocks for multi-angle seamless
switching control in a multi-scene period, and formats the cell control information as the
reproduction control information for those multiple scenes.

20

The parental lock control subroutine (step #2320) executed when step
#2318 in Fig. 27 returns NO, that is, when it is determined that parental lock control is
implemented and not multi-angle control, is described next with reference to Fig. 30.

The parental lock subroutine described below writes the interleave unit

25 arrangement of the muitimedia bitstream, the content of the cell playback information
(C_PBI #i in Fig. 5), and the navigation pack NV information shown in Fig. 8, to the
generated DVD multimedia bitstream.

At step #2402 "00b" is written to the cell block mode CBM (Fig. 5) of the
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15 At step #2410 the navigation pack NV position information
(the relative sector nunber fromthe VOB start) is detected fromthe
title editing unit (VOB) obtained - fromthe system encoder 900 (Fig.
12). The navigation pack NV is then detected based on the nunber of

I nterleaved VOB divisions I.LLV_ DIV, a formatter paraneter obtained in
step #1874 in Fig. 25, to obtain the VOBU position information (nunber of
20 sectors fromthe VOB start), and divide each VOB into the specified
nunber of interleave units in VOBU units. At step

#2412 the g@ﬁ EHIYEQ&@I Phﬁ&loﬁnbéaﬁgﬁﬁ (eF”leé edbn#a%ﬁlﬁg tRé Q/dé‘%ntrei information for

I nterl eave exanpl e e Tnter e'units are arrange I n ascendi ng

VOB nunber each scams BassE oh VOB eRhewhizh is sbEtd @ &y indidate tHat nadlti-ahglencontroFisy .
18 or Fig. 34, and the 25 interl eaved bl ocks are added to VTSTTVOBS.

AL step #ngﬂemiiﬂe%glmel multiseen® perothber from Lhe VOBU start is witten to

t VOB COBU _EA Kk f h

voéu based on the. VOBOSRRSFEABHNe FEaNIass DAVORARIASPT (P 3 o596t 1 1 the
#

addr ess® . EebBIaYERCk nforvtion C_PREY Fg Sikinbddhe Vil BBroNEbatb&ibr

expr essed %ﬁ&%g?ﬁé' WR8Ed ¥h VOB! PES, Wil indicated Wﬁeﬂ%'tﬁé’ 'cBHn@éhdn"i@ oéhmibdd | e

VOBS (VTST are witten as the addresses of he navi gati on packs
NV of the &nhHsd séttd 1.ast VOBU i n each cell based on the VIS title 5 VOBS
(VISTT_VOBS) data obtained in step #2412 At step #2418

the relative sector Alstap #2406 the $REtdiscontinvibaflag STCDMadksetsto 1 in the celt en
to the ILVU end

the  VOlSYDREK D kgr?éjt% §orel¥idsi. o) eafeuia el canbof Ptumraider siet
ol at i 96 s arens RS ap VB! ik iiiotes whether thgconnebuc] BRects ahd

#2412 i s vvrS? f4ceP to t he next-l LVU start address NTILVUSA as the
| ocation informati on of the next ILVU in the navigation packs NV of the

VOBU cont ai ned A stape#2408cthk dateridaved allochtitn flag IAF (Fig. 5) is set to 14 tsa ep
#2422 the interleaved unit flag ILVUlag is set to 1 in the 15 navigation
packs NV ofcell idaybepkiformatione@_PBI #héFig.n%)ecantaining thei\OB jopptrol information for

each scene based on VOB_FsV, which is set to 1 to indicate interleaving is required.

15 At step #2410 the navigation pack NV position information (the relative
sector number from the VOB start) is detected from the title editing unit (VOB) obtained
from the system encoder 900 (Fig. 12). The navigation pack NV is then detected
based on the number of interleaved VOB divisions ILV_DIV, a formatter parameter
obtained in step #1874 in Fig. 25, to obtain the VOBU position information (number of

20 sectors from the VOB start), and divide each VOB into the specified number of
interleave units in VOBU units.

At step #2412 the interleave units obtained in step #2410 are then
interleaved. For example, the interleave units are arranged in ascending VOB number
sequence to create the interleaved blocks as shown in Fig. 18 or Fig. 34, and the

25 interleaved blocks are added to VTSTT_VOBS.

At step #2414 the relative sector number from the VOBU start is written to
the VOB end pack address COBU_EA (Fig. 8) in the navigation pack NV of each
VOBU based on the VOBU position information obtained in step #2186. .
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At step #2424, the Unit END flag UnitENDfl ag of the navigation pack NV

in the last VOBU of the interleaved unit ILVUis set to 1.

At step #2426 "FFFFFFFFh" is witten to the next-1LVU start address

NTI LVUSA of the navigation pack NV of the VOBU in the last interleaved unit

| LVU of 20 each VOB. The operation described above thus
formats the interl eaved bl ocks to enabl e parental |ock control in
mul ti-scene periods, and formats the control information in the cells,

that is, the cell playback control information for the nulti-scene periods.

ood #2316 in Fit S RAMDRSHSFLLEYR P atdiiis CIIROBUCRA At o
to be a si meenwwm B6dreds C LVOBUtSA%%R%SEGrdSQHe riuPnbi o 'SeBRfs Rt

with reference to Fig. 31. The single scene subroutine
descr i bed the begmmngemf thed/TStite MQ&& (WTSHT _VOBS) are written as the addresses of
rangenent  of ltinedia bitstream the content of

t he cel | pmﬁ/B%Y‘,'ﬂath’ﬂ PAGRNY of the fi rSCamlasmV%%m epeh pelbased andhe MA'S title

ot P @%Nﬁ%ﬁ%% 8 SH8HEa W sfpdiadla. L2,50%, ar w0 enm o PP
| ndi caling a non- coht sbaeiaif iAok fyifbero el CREk DR pSBRY

(Fig. 5) of the cell back orrratlo ali nin
control i nicittentd the ILYU ent pagicaddre S HAML FA Hf@ #dn ti\l@héﬁgétﬁ)nsﬁﬁcktw Qf tife

I ndi cat e that the scene is a single scene and not part

mul ti - scen¥QiY ifermning the interleaved units bagedsarethetiptsRaved umitdata ebtaambd from
al I ocati on Ia%élég(ﬁg 5) is set to 0 in the cel |l playback
|nforrrat|o 1 containing the VOB control information for each 10

Scone, Bgeed on VOSPS)o ol et 58 sk L K FL BRI o Bl
(0 ST PR 874282 o e UERAL LY O AR ). S8,
o s 2
At step #oipdbetmferieavest uniblLY8bt or number from the VOBU start is witten to
At step #2422 the interleaved unit flag ILVUflag is set to 1 in the
15  navigation packs NV of the VOBU contained in the interleaved unit ILVU.
At step #2424, the Unit END flag UnitENDflag of the navigation pack NV
in the last VOBU of the interleaved unit ILVU is set to 1.
At step #2426 "FFFFFFFFh" is written to the nexi-ILVU start address
NT_ILVU_SA of the navigation pack NV of the VOBU in the last interleaved unit ILVU of
20 each VOB.
The operation described above thus formats the interleaved blocks to
enable parental lock control in multi-scene periods, and formats the control information

in the cells, that is, the cell playback control information for the muilti-scene periods.

25 The subroutine executed as step #2314 when steps #2312 and #2316 in

Fig. 27 return NO, that is, when the scene is determined to be a single scene and not a

multi-scene period, is described next with reference to Fig. 31.

The single scene subroutine described below writes the interleave unit

85



the VOB end pack address COBUEA (Fig. 8) in the navigation pack NV of each
VOBU based on the VOBU position information obtained in step #2434.

At step #2438, the address of the navigation pack of the first VOBU in
each cell, and the address of the navigation pack NV of the |ast VOBU in
each cell are 20 extracted. The nunmber of sectors fromthe begi nning of
the VISTT _VOBS is recorded as the first cell VOBU start address
CFVOBUSA, and the nunber of sectors fromthe end of the VISTT_VOBS is
recorded as the last cell VOBU start address C LVOBUSA

AL Step #2440 BReht 8F e fiulikidle bitdedm! fibdntélt GtRE R%faybiack ifriifth 25

in Fig. 20, I's, whet sb 1s set to 1 indicating d seanless

connect i on @ PRI shown iPFige 8 dantbthernavigatiompack Rvdnfosmation sivainiint Kid. 8,1tb tisé ep
#2440 returns YES, the procedure noves to step #2442.

At step #24therdted EAMDuitimediaplistecdaml ag SPF (Fig. 5) is set to 1 in the
86

cell playback ipformation C PBI #i (Fig. 3) containing
the VOB control infohter#243}a value "00b ingicaling g, ©p-c8i M%Wr%ﬁnéﬁ the

AL st op Sa2. i) St 1503 RRGEl. B ot e B0 Ehagk ntoriBlion T FH 41 Rpfaining the

pl ayback i V‘?B%h’ir@ﬂnﬁcﬁ@ﬁo#for%bﬂ scene PASEPOAN VB (FHIC wHidh 18 RBt fPd ta indjcate

i nformati on for eac scene based on VOBFsb, which i1 ndicates er
t he connectthatithe scena iy #singlerstene and not pait of @ multi-scene period. If step
#2440 returns NO, that is, there is not a seanl ess connection to t he

precedi ng scene, the Afistepe#2432 theinterieavert alipcation fag 1AF (Fig. 9) is set to 0 in e
CeE? b nao sl DARRA R eBLR S bl Bl i TR 2o dnBemeb hcpach
the confectcneRased afi iR AR e R o igifate Hibravirgls gk R I
72845, 1S ST Sue" AL YploASTETDaken BB Bt VepbtonL e itk
each seeter rivaste from WeD/OBistarttis dbtdctet] framdhe titke tbiting unit (VOB)obtained | s
Sea.m ees ar:‘lgor:1 Sthe system encoder 900 (Fig. 12), placed in the VOBU unit, and added to the
VTSTT_VOBS, the video and other stream data of the muitimedia bitstream.
15 At step #2436 the relative sector number from the VOBU start is written to
the VOB end pack address COBU_EA (Fig. 8) in the navigation pack NV of each
VOBU based on the VOBU position information obtained in step #2434,
At step #2438, the address of the navigation pack of the first VOBU in
each celi, and the address of the navigation pack NV of the last VOBU in each cell are
20 extracted. The number of sectors from the beginning of the VTSTT_VOBS is recorded
as the first cell VOBU start address C_FVOBU_SA, and the number of sectors from the
end of the VISTT_VOBS is recorded as the last cell VOBU start address
C_LVOBU_SA.

At step #2440 the state determined as a result of step #300 or step #600

25 in Fig. 20, that is, whether VOB_Fsb is set to 1 indicating a seamless connection to the
preceding or following scenes, is evaluated. If step #2440 returns YES, the procedure
moves to step #2442,

At step #2442 the seamless playback flag SPF (Fig. 5) is set to 1 in the
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set to O. The operation described above thus formats a
multinmedia bitstreamfor a single scene period, and records the cel

pl ayback information C_PBl #i (Fig. 5), and the 20 information in the

navi gati on pack NV (Fig. 8) to the generated DVD nul tinedi a

bitstream An aut horing encoder EC according to the
present invention is descrlbed in further detail below wth reference
to an aut horing encoder whereby alternative 25 reproduction are possible
in parental lock control and nulti-angle control. Authoring encodi ng
gln)a:bl i ng Sﬂreg?ééés?ggk%fbﬁﬁéﬁ&vet PBI # @Fighs) bomtaming SleWOBontroPirifbiendtion! @w ng
Process 1:eaehestenedrased roroVWOBy Feby whichdndigatesnwitether thedeanaoion is seamless *
Enter parameters for source material (video inf or mation, audio

i nf or mat i @nd iggbploct.ure i nformati on) Specify material that

Const i tute par ental Ao BERH 16 ST0 @agontinuwﬁggﬁfﬁsﬁmsse%i A tasbaplin

@gcﬁr g\r/]: ; Or%%gt?ﬁfﬁhg%té 1Ulé‘rBl gb(ﬁ%g%oﬂfélﬁlﬂg 6]5(&(/69 E%fo? %fomatlonéco)r Fastﬁ]
that the l@aabbagéd %W@BdPQo I\ghi€Kl #dicates whether the connection is %!eég‘aﬁﬂ is

equal nunber of audi o and”subpicture channels. D spl ay
an error igettmiform ty cannot be verlfled Parental | ock
control period verlflcatlon Verify that the M val ue

satisfies equation 1f sien #2448trebring NO, that is, there is not a seamless connection to
the preceding scene, the procedure moves to step #2446.
10 At step #2446 the seamless playback flag SPF (Fig. 5) is set to 0 in the

¥

Pt

cell playback information C_PBI #i (Fig. 5) containing the VOB control information for
each scene based on VOB_Fsb, which indicates whether the connection is seamiless
and is setto O.
At step #2448 the STC discontinuity flag STCDF is set to 0 in the cell
15 playback information C_PBI #i (Fig. 5) containing the VOB contro! information for each
scene based on VOB_Fsb, which indicates Whether the connection is seamless and is
setto 0.
The operation described above thus formats a multimedia bitstream for a
single scene period, and records the cell playback information C_PBI #i (Fig. 5), and the
20 information in the navigation pack NV (Fig. 8), to the generated DVD multimedia

" bitstream.

An authoring encoder EC according to the present invention is described

in further detail below with reference to an authoring encoder whereby alternative

25 reproduction are possible in parental lock control and multi-angle control. Authoring
. encoding enabling alternative reproduction can be broadly divided into the following six

processes.
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15 If the value of Mis not acceptable, display an error.

Process 3: Elenentary stream encodi ng * Encode the source
streans based on the EEParam val ues. 20 Process 4: System stream
encodi ng Process 5: Formatting Process 6: Produce di sk.

Note that processes 4, 5, and 6 are basically identical to steps #1800 to
25 #2300 described above with reference to Fig. 20 and Fig. 21, and
further description thereof is thus omtted bel ow

An editing informati on generator 100R for generating editing control

command dapg, Sl 4. HHESREH BB pathinBidrgeherition (ERPEHEM) 4°- A” editing

i nformation

generator 100R kn t heniresRidmetsrePis i sousddn hiteriah Qﬁﬁéérmmﬂm aiudio
edi ting i'nformation generator 100 shown in Fig. 37 and Fig. 38, and
conpri ses infoomatione subpicturaimforo@tion)pl software therefor, a video tape drive

device, and a tape drive _device ferring to Flg 45, 102R is an
edi ting informafion SpeGfy matesial thabwil wsawt%amie Pegods.nf or mat i on

B et ombnt ary. st canFBREBUAFSLar e EeorguRs Reiste ik pr bRl bl T 7'

el enentary stream i nput buffer. The editing
information input neans 102R is preferably a text editor witten in
sof tware f @rodcped: \GHegkiEERUraR! amprovidelfebdbackuser using a conputer
keyboard 10 or other input device, and storing said information in
conput er nenor y ApgeE perion . . the fi gure) The stored data is a video
table VIBL (VTBL: Video TabI e) as shown inp g 43, and an audi o table
ATBL (ATBL: Audi'o Takihepk sgiferribypfiangle rgerloaizm terials.

10 Confirm that the length of the video is equal.

Confirm an equal number of audio and subpicture channels.

Display an error if uniformity cannot be verified.

P tal loch trol period verificati
* Verify that the M value satisfies equation 1 and equation 4.
15 If the value of M is not acceptable, display an error.

Process 3: Elementary stream encoding

> Encode the source streams based on the EEParam values.

20 Process 4:; System stream encoding
Process 5. Formatting

Process 6: Produce disk.

Note that processes 4, 5, and 6 are basically identical to steps #1800 to

25 #2300 described abO\}e with reference to Fig. 20 and Fig. 21, and further description
thereof is thus omitted below.

An editing information generator 100R for generating editing control

command data St7 is described here with reference to Fig. 45. An editing information
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The editing information error detector 108R is preferably a software
construction for verifying the content of the generated VIBL and ATBL,
outputting an 15 error value to the error information presentation nmeans
104R if an inappropriate setting is detected, and outputting the VTBL
and ATBL to the elenentary .stream encodi ng paranmeter generator 11 OR
If there are no inappropriate settings. It should be noted that t he
operation of the editing information generator 100R is described further
bel ow in detail with reference to Fig. 46. 20 The error

i nformati Ogﬁﬁér%%?”ﬁg?hoﬁ\ Wﬁé‘%eé&ﬁ%ka’*’mﬁ!’eeisersﬁ?ﬂéf A TBh&MAtBN to an editing

constructi or analyzing error values Input fromthe editing i nformtion

error det efiffédmation dgérfé‘iﬁ%or 400 ghowi ifli Fig. 37 andlFig.c38]lzmak tompdsasseicomputer
Specifically, based on information contained in an error value, it is
det er m nedantezdaninol sofiwarartherefarna\wigzo dapentiHve idevice, andnapppeirive: deviged

B oct ¢ haleleTiRg daukia; 4P D3RR rariing itormation R méars, T i€ B, oot v
t i , i i ial . i t.erd
Thput 14 omRTster prepeRpfiFE ek, Yaste ik SR e t8 infBhfesion et BeiqeR £1dRls
recei ving yhdgemishtsty! stteandhcBdingPSardiietér beneraRiebMl nmmg% Q@nelephémbhnand

subpi cture

mat eri al . stream input buffer. The el enentary stream encodi ng paraneter
generator 110R is preferably a software construction for analyzing
the VrBL and ATBL, anbecedifing infagnatiorainpubraeans 102R isherefgrablyng deyt editeam

i nput buffer 112 and external .vi deq encoder audi o 5 encoder.
Baced on 1 WEISRdR SORYAR 1o Rereing SoTTRHOB BRIy & Ureraisingy Carpulss kaybaa

to=the_gele v Stream | t - d: -t L0 i |

I s out bﬁt gg%‘?é’r 'n%eueéél;r';ecéo Bﬁgst&s’@ﬁ gérﬁji%rﬁ r%ﬁhe'rn %M%MM#’?&%@%W ol
command daife fR§UrB). The stored data is a video 14518 S¥TBRTIBE . it Ty bd shdwitlin Fig.
for exanple, tinme code St6 I1s output 10 to the elenmentary stream i nput
buf f er 112R3, andiahlaedicctablenATBL (ATBL:.Midioable) asishbown iroFig. 44. t he encodi ng
system controller 200 as the editing control command data St7R

The above processes 3he editing iinfermatiom ermee tdeiectek IA8Re isnpraferably @e seware

construction for verifying the content of the generated VTBL and ATBL, outputting an
15  error value to the error information presentation means 104R if an inappropriate setting
is detected, and outputting the VTBL and ATBL to the elementary siream encoding
parameter gene.rator 110R if there are no inappropriate settings. It should be noted that
the operation of the editing information generator 100R is described further below in
detail with reference to Fig. 46. |
20 The error information presentation means 104R is preferably a software
construction for analyzing error values input from the editing information error detector
108R, and providing visual feedback to he user. Specifically, based on information
contained in an error value, it is determined whether a parameter in VTBL or ATBL is
inappropriate, and presents on the display device of the computer a warning message

25 to the effect that a parameter is inappropriate.
The elementary stream input buffer 112R receives video material and
audio material input from an external source. Typically, this is a video tape drive for

receiving video material, and a tape drive for receiving audio material and subpicture
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to Fig. 42, Fig. 43, Fig. 44, Fig. 45, and Fig. 46. Fi g.
42 is an exanple of the video data for a produced di sk, and the 15
reproducti on sequence therefor. Referring to Fig. 42,
period B is a parental |ock control period conprising vi deo data v02
and v02cut. Video data vO02cut represents video data fromwhich a part

of the video has been cut for the purpose of viewer restrictions. Period C
is an angl e period conprising video data vO04en, v04fr, vO4es, and
v04pt. Video data vO04en, v04fr, 20 vO4es, and v04pt are video data
captured Eqnéﬂﬁﬁﬂ angles. Operation is described in detail belowin
each process. First, in the first process, paraneter

EEPar am f or el enent ajie eldriéitary streaneénwﬂimgpamnmtezegmatorTth@Resiptefa@bly
i nformation input nmeans 102R receives user 1 nput, and generates video

t abl e VTBL a softparecenstruction fori anatyzingdtbe VIRL andeEBbh and eytputting parametersto
paraneter for audi o encodi ng.

l e of
tabl e VTBLthe)relemémam&éreéﬁbmq%gbuffﬁiuﬂT%Iat%nd extem@hwaﬁn&%‘%d&a Q\/{I?d iaudio

shown in Flﬂ 43. As shown in the figure, there are eight fields in the
vi deo t3bl BNGAHE" shown as, in sequence fromthe left, VOB, Audio, SP, ATTR

90 SE%E@?_ Gn tﬁé\'ﬁﬁﬁ sRBwnaf Higl 43, foTEQérﬂp%r ﬁnﬁQioUB@lS #output

* VOB: MPEG stream nane I nter eaV| ng nunber of

audi o stregdthd éleh’(éhté@rsﬁe&hf idpat buffer 112R, and tﬁé’remalming mf_dmmtlbpus:bmpat to
streans in the MPEG stream 5 * ATTR attribute I nf ormati on; angle

peri ods ar dzhé éﬂ:odlmgisweml controllerc2if: asthe editingrantrohicoramandiata SHRy st andar d

Pape = L uBmecd ondhe ATBGNBIE 4, G Seapiss g e S1 i€ S
0 0 e KRGS (RSB o
fﬂg“guidlnoﬂt g%Fﬂéod;ﬁﬁ sydteM cdriroli&e2d0 S84 edifitty GorlfoR cathffangli diitd StTR! ds in

The above processes are described in an actual example with reference
to Fig. 42, Fig. 43, Fig. 44, Fig. 45, and Fig. 46.

Fig. 42 is an example of the video data for a produced disk, and the

15 reproduction sequence therefor.

Referring to Fig. 42, period B is a parental lock control period comprising
video data v02 and v02cut. Video data v02cut represents video data from which a part
of the video has been cut for the purpose of viewer restrictions. Peridd C is an angle
period comprising video data v04en, vO4fr, vOdes, and v04pt. Video data v04en, vO4fr,

20 v04es, and v04pt are video data captured at four angles. Operation is described in
detail below in each process.

First, in the first process, parameter EEParam for elementary stream
encoding is generated. The editing information input means 102R receives user input,
and generates video table VTBL, a parameter for video encoding, and audio table ATBL,

25 aparameter for audio encoding.

An example of a video table VTBL for the video encoding input data
shown in Fig. 42 is shown in Fig. 43. As shown in the figure, there are eight fieids in the
video table VTBL shown as, in sequence from the left, VOB, Audio, SP, ATTR,
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ATBL shown as fromthe left as VOB, STRNO, MODE, STARTTC, ENDTC, ATTR,

BR, and FQ These are defined as: 15 * VOB: MPEG stream nane for

i nterl eaving * STRNG st ream nunber * MODE: encodi ng
node, either AC3 or LPCM * STARTTC. start encoding code of the

source tape * ENDTC. end encodi ng code of the source tape 20

* AITR attribute information; angle periods are "AG', parental | ock

cont rol periods are "DC', and standard periods are "SL". *
BR BitRate * FQ sanpling frequency Not e t hat

the sequerggaRT O] ENDUFG, Brekfg 132 THRBE 3R abfibdad:ches the 25 _
reproducti on sequence. "1 n addition, angle and parental |ock control periods

are in a CHDBNMPES streammane fedirtertearing The sequence of enuneration
in an angle period is t he angl e nunber sequence.
Checki ng the el*digig:aiynkaiabavdig &ﬁﬁﬁéf‘é’i‘eﬁﬁfi?&waﬁd provi di ng

91 « on. J €edback i d . Th

i nformation pr es%?rtr&ﬁ%ﬁ{%? sug&%g%§E§%‘hﬁ%r&%ﬁ@%é%ﬁ%ﬁﬂﬁ; g(r:(rar;ts i on :r (ra(r); o
det ect 108R ; | £ lon. of . v, N6 t l-9d
and papent al 1 ook TaBmatEpuis fitbiyidtol, Angfe. period"sré ALV parérREY ek BFfcPCS

control pgydripds aps DOBRAMNdRE befids sreI"speri ods is described next bel ow
5 with reference to the flow chart in Fig. 46. First,
at step Sl1, the BARALEC stadentading dodé of the souRie Bpee eval uation, it is
determ ned whether the BitRate of each VOB (MPEG strean) is equal to or

|l ess than a ENBaf¢i end apcaslingsede of the source tape That is, the
overal |l BitRat Qe@i' %'pg t%ﬁCB is determ ned based on: 10 * BitRate
assjigned to video Fation in the VOB: BR val ue of the VTBL

TRl 25 on9% eRMbRoTI GBI P, B 1o, e 0! (e T
* nunber of audi o stAreex@mple dftem a0 talsleIATBLAfor the auaib%en\é?daing input data is
showﬁ in Fig. 44. As shown in the figure, there are also eight fields in the audio table
ATBL shown as from the left as VOB, STR_NO, MODE, START_TC, END_TC, ATTR,
BR, and FQ. These are defined as:
15 *VOB: MPEG stream name for interleaving
* STR_NO: stream number
* MODE: encoding mode, either AC3 or LPCM
* START_TC: start encoding code of the source tape
* END_TC: end encoding code of the source tape
N 20 * ATTR: attribute information; angle periods are "AG", parental lock control
periods are "DC", and standard periods are "SL".
* BR: BitRate
* FQ: sampling frequency
Note that the sequence in which the fields are enumerated matches the
25  reproduction sequence. In addition, angle and parental lock control periods are in a
continuously enumerated format. The sequence of enumeration in an angle period is
the angle number sequence.

Checking the elementary encoding parameter EEParam and providing
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* nunber of subpicture streans in the VOB: SP value in the VIBL 15 and it
is determ ned whether the overall BitRate is less than the transfer rate to

t he video buffer. If the BitRate is not appropriate, control advances
to step S9, and an error process is acconplished to, for exanple,
present a warni ng nessage oen a nonitor devi ce. The

period is determned in step S3. First, each entry in the video table 20
VTBL is inspected in sequence to detect angle periods and parental | ock
control periods. More specifically, entries with an attribute val ue of

"AG' are dfgetibatkestcurs PexBin!ths second prbeedsie TRl eftbr GEBIhALH Hresdintath
with an attribute of "AG' are determ ned to be video data entries

for mi ng annmeagsel AR iand. editing: infaimationk erondetelctopet088 pedorn detificationeof the

t he sane, manner. Wien a parental |ock control period is determ ned,

control ad(i-angleocontrols pariodss angh parestatulock - eeniiob rasiedsolVesificatian iof the

determ ned I vances to ste 7 . . Merification

of the par mﬂq‘g?}‘é’gc‘{?a“g@ﬂf’?ﬂ?d%éﬁ&ﬁ%f?@hkﬁgkiCH"E’?'efbef@.s 'q’ﬁ@sc"beé BEYY g%lgwof

each V@B s{Rhedfefdncd ©BIRERb 'ch'aRQKFgQ%W' period are verified, and it is
er

det erm ned wnet the Mvalue satisties equations (1) and (4) above. An

error process First, at step S1, the BitRate is evaluated. In this BitRate evBiiation, it is
is executed if a value is not appropriate. (A warning nmessage is displayed

on a noni t deteymined whether the BitRate \sé ea¢h VOB (MPEC stieamijus equalrtglos lessrthanla
peri od occur% i% { S7. It is determ ned whet her the above-noted
condi t i onsP8fICY r?\‘t&%@peri od are satisfied, and whet her the

ZB;;?? or  procese i's ShaCEne otpral Bdle of BT BoERRRaf Basgh oy ni ng h5
Vi deo bl e VTBL iR e VIRGh ifimiton ) the VOB BR value ffng VL™ 11C

i nformati on gentBitRate dé¥ighddtotaiiicinfitRiation ¥h the"\BOB BRGAMIESF tRa Bt er
generator 11 OR, and control then advances to the next (third) process. 10

El enentary st r eaBitRateoassignasctoubpicture linfotrhétion ip tie VOR: cOhstanbwatue al s
are encoded basgd orggth el.enentary encodi ng par anet er EEParam by neans of
H

t he el enent BP0SEP YT R B’@r\é@@t digerbiedndhe YIBR el enentary
?It 55?21) ' ”.'?_ﬁte ol ‘éﬁgﬁlﬁ% §f subbfiRure L AR YO TR S T me\VRS ShOwn 10 the
15 and it is determined whether the overall BitRate is less than the transfer rate to the
video buffer. If the BitRate is not appropriate, control advances to step S9, and an error
process is accomplished to, for example, present a warning message on a monitor
device.
The period is determined in step S3. First, each entry in the video table
20 VIBL is inspected in sequence to detect angle periods and parental lock control periods.
More specifically, entries with an attribute value of "AG" are determined to be angles,
and the set of contiguous entries with an attribute of "AG" are determined to be video
data entries forming an angle period. Parental lock control periods are determined in the
same manner. When a parental lock control period is determined, control advances to
25  step S5; when a multi-angle control period is determined, control advances to step S7.
Verification of the parental lock control period occurs in step S5. The
entries of each VOB stored as a parental lock control period are verified, and it is

determined whether the M value satisfies equations (1) and (4) above. An.error process
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stream encodi ng paraneter generator 11 OR controls the elenentary stream

I nput buffer 15 112R (tape drive, other) according to the video table VTBL
and audi o tabl e ATBL, outputs the nmaterial data to an external

encoder, and sinmultaneously outputs encoding paranmeters to the
external encoder. It should be noted that in place of the elenentary

stream encodi ng paraneter generator 11 OR, the encoding systemcontroller
200 can be caused to control the elenentary streaminput buffer 1 2R
20 Processes 4, 5, and 6 are basically identical to steps

#1800 to #¢3Q8cuted if LARMEE isbﬁﬁ'a?ﬁ;é}séﬁawl tAwariigg ﬁi&@aéé’is"_diiﬂavlva)?éh Sme nfdrittor 31,

and further description thereo thus omtted bel ow

It shoul d be noted t\elficalitsr of (thé anultifanyle ceatrold perod wzsarsSin atep B7oceds 6
is omtted bel ow. 25 <3.7> Decoder flow charts, <3.7.1 >

Di sk-t o- stdatemmined mhetherdhefahove-noted conditions of an angledeesingd aw salisfiedaandn

t abl e produced by the degoding s m_ . .
03 " *iictherthe wifomty ot Pag N, Assarialad wib the amgls pea € P sauies.
er

St5l is deger W I ef ' t ' Fi i ng
I nf or mat i oiﬁﬁt a%? }r@%{% r Ps® s‘;’s‘{l"%éecrl ge% o ’ur?g %s 5@&9 %%&%pﬁ&gt ;sAb ﬁ“e’a@‘??‘&ﬁb%ﬁ gélg gg

32, and t hfisslagsfbne rhghitop)shown in Fig. 33. As shown in
Fig. 32, the decoding systemtable conprises a scenario 5 information

regi ster and a cel |l lhrstep 88t thenvideg tatle MVTBLhand aediertable ATBL rane iontput dpns t er

records the title nunber and other scenari o reproduction information
sel ect ed Bditing informatipne geper@tary { 9R ttedther glementaryc sfeam oengading irgrAMEes

St51. Th [l ' ' d h

e e T A B Rl Evanees RAEIRT BRI AGERE" '™ by ograr
chai n jhased on the L@@fn’eﬂ?a{r%@ﬁ@aﬁcmd'ir% bBLRE Wﬁﬁﬁihﬁ%(o%&%é%{h@at%ﬁ@s 10
scenario information register. re specifically, he

scenari o iAfe@nteHEd hated bAltRE ekMdanSeritodingl parametsr HEP£ANSbE hieanks!bFitheé S,
t he angl e nunber regi ster ANGLE NO rég, VTS nunber register VTSNOr eg,

PGC nunberelemgniarg rstieBaP@Rchdinggpaiaoter gBnemiprst140R, elemeéniBhyOstrBame input
subpictur ebtlff%rr1e1gziﬁ’s,taer§d Selgl:&.drigg’bo%?gs,tehtg. (Sr%? sbhlgV\];neEn Et?egiﬂg\tn%r). The elementary
stream encoding parameter generator 110R controls the elementary stream input buffer

15  112R (tape drive, other) according to the video table VTBL and audio table ATBL,
outputs the material data to an external encoder, and simultaneously outputs encoding
parameters to the external encoder. It should be noted that in place of the elementary
stream encoding parameter generator 110R, the encoding system controller 200 can be
caused to control the elementary stream input buffer 112R.

20 Processes 4, 5, and 6 are basically identical to steps #1800 to #2300
described above with reference to Fig. 20 and Fig. 21, and further description thereof is
thus omitted below.

It should be noted that description of process 4, process 5, and process 6
is omitted below.

25
<3.7> Decoder flow charis
<3.7.1> Disk-to-stream buffer transfer

The decoding information table produced by the deceding system
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15 SCR buffer. The angl e nunber regi ster ANGLENO reg

stores which angle is repr oduced when there are multiple angles in

t he reproduced PGC. The VTS nunber regi ster VISNO reg
records the nunmber of the next VTS reproduced from anong the plural
VTS on the disk. 20 . The PGC nunber register VIS PGCl _NOreg
records which of the plurality of program chains PGC present in the
video title set VISis to be reproduced for parental |ock control or
ot her application. The audio ID register AUDIAO D reg

records wh w@tgﬂfer 80 ¥=4Ed 'ohttﬁqﬁﬁéeg%@plsé}lé&idﬁ ﬁt)é G id deddiBed below fefbRinge

r epr oduced. cture regi ster SP_ID reg records

whi ch of thfr:fra. aparid Big083. The d&sHUM g infdrtaiibh eabile comprised the decating systeimen
pl ural VTS The

there are subpi Cture streans 1n the .

SCR buf f er tfbiRshoavh &7 Figs 32 handhihifdacobing talslersbowniit FigsB3ri ng t he SCR

94 recorded to_the pack header as shown in Fig. 7. As .
descri bed with refer &acshows iy §ig. 32, the deeogiag syaigst tahle >¢°§tﬁ5g§a 3 §egnario
clock reference SCRis output tq the decodin :

as the bi té’ﬁ?’@%ﬁ’ﬂ%fﬁgr‘%?r ﬁ'i‘#l& %qq%@?orma%on regitet) ‘?ﬁg@cena\rhoeﬁg@ﬁm{ié}!t}rq? 'E?rg?rrs}a%'?on

register %g%&?&@%hé ff? fn%}rﬂotfé’el‘ﬁ’ia{h% StHBr E88Ha HoteProdulfor fifbrmation SélestedBidthe

regi ster reg, ce pe register reg, seam ess playback fl ag

regi ster SiBer 86d ekftacted GRve therddemaiibiselectibadate§isdt Thelcal infognatFOregister
di scontinuity flag regi ster STCDF, seamnl ess angl e change flag register

SACF reg, fxtrattscarid redoRls theninformationaequiced to deproduce tire/celissapagiitutingithenst
cell VOBU start address register C LVOBU SA reg. 10 .

The cel 1 bipsdram@Bainobrsetonclin Hegr-deTeds SEPaRoL Eomation: eRERGiR oy the
pl+tal cells constitute one .functional block. If there are not plural cells
i n onePunSCRBFA mforma‘ta"pr(g%gg’ste&BM reg stores NBLOCK. If a plurality of

cells constitute one chi I , it deri Softaise bhiral
the first cell in thé\;k#gn%??@%"ybﬁg%k?cﬁ_n_ag&@ﬁ?ﬁ%r Tefister! Sofitfiis® piure)

]g::alr Ist i gné heubLragistars ahabisothle, angfisin B dgistert ANGUEI NOalrég, 0TS suinbenesgistehe
VTS_NO reg, PGC number register VTS_PGCI_NO_reg, audio ID register
AUDIO_ID reg, subpicture ID register SP_ID_reg, and the SCR buffer register
15  SCR_buffer.
The angle number register ANGLE_NO_reg stores which angle is
_reproduced when there are multiple angles in the reproduced PGC.
The VTS number register VTS_NO_reg records the number of the next

_ VTS reproduced from among the plural VTS on the disk.

-~ 20 . The PGC number register VTS_PGCI_NO_reg records which of the
plurality of program chains PGC present in the video title set VTS is to be reproduced
for parental lock control or other application.

The audio ID register AUDIO_ID_reg records which of the plurality of
audio streams in the VTS are to be reproduced.

25 The subpicture 1D register SP_ID_reg records which of the plurality of
subpicture streams is to be reproduced when there are plural subpicture streams in the
VTS. '

The SCR buffer SCR_buffer is the buffer for temporarily storing the SCR
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15 last cells in the functi onal bl ock. The cell bl ock

type register CBT reg stores a value defining the type of t he bl ock

i ndicated by the cell block node CBMreg. If the cell block is a

mul ti-angle bl ock, ABLOCK is stored; if not, N BLOCK is stored.

The seamnl ess reproduction flag register SPF reg stores a val ue defining 20
whet her that cell is seanlessly connected with the cell or cell block

r epr oduced t herebefore. If a seanl ess connection is specified, SM is

stored; if a seanl ess connection is not specified, NSML is stored.

The interl | ' y I ' J.fyi ng
ahether -t heoerre i SERdheediab b i P AR YR b R Wi fPlehostBiFip: ¥,

an interl eghigternperily stored spétersclediorefisiené [STRViS Butut to/thd desddhich System
The STC discontinuity flag register STCDF defines whether the system

ti me cl ockcemlles 2800 as thg bitstraam zontral dataiSt63e reset when the cell is

r epr oduced; when resetting the systemtime clock STC is necessary,
STCRESET is stored: ihe cellinformation register contains the following sub-registers: the cellgs

et chr) bR Thade e g BN e P LPioPk biboindili P Lureg-seamiess playbagkiiag
start addr quq: i T [ f | S '
expressed ?écj{st@gS t ré%‘i @%eg%%kelé? rdgﬁqé?ttyg?ﬁ%b{%@g}é%ﬁ& 8@' ? Flr? ???@&f@gﬁlﬂ%n
the VTS ti tegistéOBICOF, dedfiidss 2FS)changenag vegistep SATH ré?,cmﬂ@éll wOBU 8tart
nunber of sectors. The last cell VOBU start address

regi ster CatteBeSregigiest@riféOBhieSA reg, vart) lastircell aWDBbE sstaitt  adidrebsistegistén

in the bl ocgk.. The v@ue of this address is expressed as the distance
fromthe | 'Lé/CQ%l& 1§ the first cell in the VIS title VOBS

e aekbainy tan e < bmpel ifbakiRods uide b 168 Sihed s AE Bilimifd whather
figure, t hEILﬁ@I%EﬂE %n%ﬁ@ieeoﬁé)fﬂ%ti&?a? bidek. ff‘iﬁér?}’ér@gloé ﬁgj'rélté’eﬁ@ :irr GH% rf]unctional

i nformati oh register tor non- seam ess multi-an contro
i nf or mat i oblockgCBMIred stores NTBEOICKIUF hipharality ®f cells coiitutd loneFuvéiddal block,

' nformat] O?her Saglhg tF(_a_rC’ELaLni(;I s?greid r::'l ?rrnenﬁrtsit ?:gll Ene%iesfttjﬁcr:tign%; bli(cazlin;__eééLL is stored in
the [ast celi in the functional block, and BLOCK is stored in all cells between the first and
15 last cells in the functional block.

The cell block type register CBT_reg stores a value defining the type of
the block indicated by the cell block mode CBM_reg. If the cell block is a multi-angle
block, A_BLOCK is stored; if not, N_BLOCK is stored.

The seamless reproduction flag register SPF_reg stores a value defining

20 whether that cell is seamlessly connected with the cell or cell block reproduced
therebefore. If a seamless connection is specified, SML is stored; if a seamless
connection is not specified, NSML is stored.

The interleaved allocation flag register IAF_reg stores a value identifying
whether the cell exists in an interleaved block. If the cell is part of a an interleaved block,

25 ILVB is stored; otherwise N_ILVB is stored.
The STC discontinuity flag register STCDF defines whether the system

time clock STC used for synchronization must be reset when the cell is reproduced;

when resetting the system time clock STC is necessary, STC_RESET is stored; if
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15 reproduction. The information register for

non- seam ess nul ti-angle control conprise NSMLAGL_Cl1 DSTA reg to
NSML_AGL_C9_DSTA r eg. NSMLAG._C1 _DSTA reg to
NSML_AG._C9 DSTA reg record the NVBLAGL_Cl1 DSTA to NMSL_AG._C9 DSTA
values in the PCl packet shown in 20 Fig. 8. The

I nformation register for seam ess nmulti-angle control conprises

SML_AG._Cl1 _DSTA reg to SMLAGL_C9_DSTA r eg. SMLAG._C1_DSTA
reg to SMLAG._C9_DSTA reg record the SML AG _Cl DSTA to SML

AG._C9_DST ' ' ig. 25 8.
The VOBU i hfor ?6“8%%@%5? BL O@E$ﬁg\{€#&%cg addr ess VOBU EA.
The information regi hgr rgt%llWiJ %@HF&Q% sl C%N(FTR?IFQGSA stores the

interleaved unit flag register ag reg, uonit ag regrster

UNI TEND f | M@RId start address of the fi rst ceII in a block. The value of this addres®®& expressed
| LVU End Address regl ster ILVUEA reg, Next Interleaved Unit Start Address

regi ster @s ther distangesAranegthet ﬂﬂglmr@tﬂﬁt af itoe frstircellt inmghe VT Setitle r'¥OBS ;
deofra ster VOB,V, SPIMre e presentation en

;/: me of >t Wﬁﬁk@pﬁﬁ a]s%umpgbﬁgnd recorggekas &tﬁ_’%‘{rgper\ﬁgﬁe@%TM eg, audio

reproduction stoppin K t

reBr oduction st oppi %Bé I%Efi i \@Bﬁ S?%%ggfj gé_ﬁg%é-%%%e}%egmms i 0

reproduct | YOBI saRPadiesS thethst call in'tRE bﬁ:tcﬂr The vaM%ﬁﬁu@%&r@

audi o reproduction stopping period regi ster reg
The inter| aavihe ulistandd dpm eihies logic Iée‘dtdrf bﬁghe efirsttoaliein the VTS tlﬂwlIV@BSng

:SL ? or ‘Q’Qef E\e,b/%g%ﬂ" 8@%) %)éaesﬁ;['edu&l/ etanc}/ r%?:léjrglesd ésnth%nndn?tgeerrolfgggtte)?s Plock, and
b 10
The decoding table shown in Fig. 33 is described below. As shown in the
| figure, the decoding table comprises the following registers: an information register for
non-seamless multi-angle control, an information register for seamless multi-angle
control, a VOBU information register, and an information register for seamless
15  reproduction.
The information register for non-seamless multi-angle control comprise
NSML_AGL_C1_DSTA_reg to NSML_AGL_C9_DSTA reg.
NSML_AGL_C1_DSTA_reg to NSML_AGL_C9_DSTA reg record the
NMSL_AGL_C1_DSTA to NMSL_AGL_C9_DSTA values in the PCI packet shown in
20 Fig. 8.
The information register for seamless multi-angle control comprises
SML_AGL_C1_DSTA_reg to SML_AGL_C9 _DSTA _reg.
SML_AGL_C1_DSTA reg to SML_AGL_C9 DSTA reg record the
SML_AGL_C1_DSTA to SML_AGL_C9_DSTA values in the DSI packet shown in Fig.
25 8.
The VOBU information register stores the end pack address VOBU_EA.
The information register for seamless reproduction comprises: an

interleaved unit flag register ILVU_flag_reg, Unit END flag register UNIT_END_flag_reg,
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and NILVWU i f not. The Unit END flag register

UNI TEND fl agreg stores a val ue indicating whet her the video object
unit VOBU is the last VOBU in the interleaved unit ILVUIif the VOBU i s
in an interl eaved bl ock. Because the interleaved unit ILVUis the data unit
for 15 continuous reading, END is stored if the VOBU currently being read

Is the last VOBU in the interleaved unit ILVU, and NEND i s ot herw se
st or ed. The Interleaved Unit End Address register
| LVUEAreg stores the address of the last pack in the ILVU to which

o expr ess by UEnd st ironse TS reg pitThENREREDNE S aclites RIS
that VOBU wr LyU SA reg, the prédéhtdtidh stait' finecat &b it {vidéafilamdél ki 2he VOB
“HOVU-SA Teg st orp es t

regi ster e start address of the next

i nt er | eavegbgutbi VOB/W ISPTMEradOBMé bresentzaioniendetiheaofettie Hastokideo frameTini the
address is expressed as the nunber of sectors fromthe navigation pack NV

of that VOB/GRgister25/OB_V_EPTM_reg, ahbdio Ireprodattionyi steppingr ire 1 register
Presentation Start Tinme register VOB V stores the tine

! SPTM e at
whi ch ps es¥VRBuA ABIPTMA_fad: st alifi®eo TEPERFRICHRT h§Mppﬁ‘9 VA€t ar 5. regrster
The Final Mideo E sent ation Term nat i Ti -egi S ;

?E | ast _Vlocga—‘;—é’%@: @E@P’ﬁﬂ‘ egag?'& eg&}rﬁﬁu#’tﬁ) as?&\m@h ﬁp%sdennat [ Beg!s(’g?r
e last viggo £ 1@ s ' ' Ao Budiegister

reproduction st op%igﬁgu??lzeh'% ' rga%{gt% gra R{j/O'?fASCgXSSgTﬁiepé%g pe stor ells?@t'sh%

tinme at whvgB tAEGARJLENRSrego be stopped, and the audio reproduction

stopping 5 period 1 register VOB_A GAPLENl reg stores the Ienqth_of, tinme
the audio is st Gppdnterleaved unit flag register LYk flagdies steigsdtviaitie dpdicating

stedp ?g t iwrtr%thzerrtﬁg ivisdte%ro!;j/%—tf\nﬂ%gg%iﬁ %ﬂ interleaved block, and stores ILVU if it is,
and N_ILVU if not.

The Unit END flag register UNIT_END_flag_reg stores a value indicating
whether the video object unit VOBU is the last VOBU in the interleaved unit ILVU if the
VOBU is in an interleaved block. Because the interleaved unit ILVU is the data unit for

15 continuous reading, END is stored if the VOBU currently being read is the last VOBU in
the interleaved unit ILVU, and N_END is otherwise stored.

The Interleaved Unit End Address register ILVU_EA reg stores the
address of the last pack in the ILVU to which the VOBU belongs if the VOBU isin an
interleaved block. This address is expressed as the number of sectors from the

20  navigation pack NV of that VOBU.

The Next Interleaved Unit Start Address register NT_ILVU_SA_reg stores
the start address of the next interleaved unit ILVU if the VOBU is in an interleaved block.
This address is expressed as the number of sectors from the navigation pack NV of that
VOBU.

25 The Initial Video Frame Presentation Start Time register
VOB_V_SPTM_reg stores the time at which presentation of the first video frame in the
VOB starts.

The Final Video Frame Presentation Termination Time register
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and audi o reproduction stopping period 2 register VOB A GAPLEN2 reg store

t he sane val ues. 10 <3. 8> DVD pl ayer An exanpl e
of a reproduction apparatus for a DVD, which is an optical disk to
which is recorded a nultinedia bitstream generated by -a nmultinmedi a opti cal
di sk - aut horing system-according to the present invention, is show in
Fig. 41. ADVDis used 15 stored in a tray of a DVD player 1. The DVD
player 1 is connected to a television nonitor 2 whereby video and

audi o reproduced fromthe DVD are presented. Note that a renote

control \/@Hﬁ_ﬁbﬁnoye'gdﬁgres%e ke é’ts\ﬁirnuf#}l gar%gfﬁ{oﬁ &hﬁei'%h NPy RIedRIm i tHé

t el evi si on as an opening at
the front, V%ﬂﬂ ﬁ%grlve mechani sm 20 into which an optlcal disc is set is
di sposed in epthwi se direction fromthe opening. A renote control

receptor 92 conpri si Taeandinepraluctierspppingftine deegister MOBELA iGAR o Bl 1 i’eg
beamemtted by the renote control 91 is dlsposed at the front of the

pl ayer 1. stores thetime atiwdbichitbe ayd@naltcz)lp%s@pég t1and theaudio repregustion ﬁ@pmg
renote control receptor

nlnterru al cagtin I a
key sighal Peged b&éﬁgls&fey@@dﬁ_@eﬁnl- _teg stores ﬁ:‘e\/?"ﬂ%@" tﬁ'i'?? ﬁ@r [%%H %and
audi o out pu ter,mnal are disposed at the back of the DVD player 1,
and by conft Hg thereto an AV cord, a video signal reproduced from

the DVD can be out prrhb%u@d é@&ﬁju%ﬁbﬁ% bﬁig%héQQéglﬁ!éﬁWB A GAP_PTM2_reg
consunmer use. As a result, the user can enjoy reproduced video froma DVD

on a 33 and audio reproduction stopping period 2 register VOB_A_GABSLENZ_reg store the
inch, 35 inch, or other large television for consunmer use. As will also be
known fromsalmevalues above description, a DVD player 1 according to the
pregent enbodi nent is not used connected to a personal conputer, for
exanpl 89 but is used in conjunction with a television nonitor 2 as a

coypad vi t AP IIRARL i ngs  provided on the case surface ther sof.
L oy 71 A0 SRIAPHIATS L rbhton epdeats Yoed D, Wecviran oot
disk to which is recorded a muitimedia bitstream generated by a multlmedla optical disk
authoring system according to the present invention, is shown in Fig. 41. A DVD is used
15 stored in a tray of a DVD player 1. The DVD player 1 is connected to a television
monitor 2 whereby video and audio reproduced from the DVD are presented. Note that
a remote control 91 is also provided for the user to operate the DVD player 1 and
television monitor 2.
The DVD player 1 has an opening at the front, and a drive mechanism
20 into which an optical disc is set is disposed in the depthwise direction from the opening.
A remote control receptor 92 comprising an optical receptor for detecting an infrared
beam emitted by the remote control 91 is disposed at the front of the DVD player 1.
When a user holds and operates the remote control, the remote control receptor 92 -
emits an intermpt signal indicating that a key signal has been received.
25 A video output terminal and audio output terminal are disposed at the
back of the DVD player 1, and by connecting thereto an AV cord, a video signal

reproduced from the DVD can be output fo a large-screen television monitor 2 for

-consumer use. As a result, the user can enjoy reproduced video from a DVD on a 33_
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pause, fast forward, and reverse keys, the keypad al so has an "angl e" key

for changi ng the angle, and a "setup" key for presenting a setup nenu
whereby parental |ock control 10 can be enabl ed, for exanple.

| ndustrial Applicability As described above, a nultinedia
bi t stream generati ng net hod and mul timedi a optical disc authoring

system according to the present invention are suitable 15 for use in an
aut horing systemwhereby a title conprising bitstreans carrying vari ous
i nformati on can be edited according to user desires to construct a new

e i SbS orgver B o8 ol B ibELA g g iSiec ERpaNA R id

99 above description, a DVD player 1 according to the present embodiment is not used
connected to a personal computer, for example, but is used in conjunction with a
television monitor 2 as a household appliance.

5 The remote control 91 comprises a keypad with resistance springs
provided on the case surface thereof, and outputs a code corresponding to the
depressed key by means of an infrared beam. In addition to a POWER key, play, stop,
pause, fast forward, and reverse keys, the keypad also has an "angle” key for changing
the angle, and a "setup" key for presenting a setup menu whereby parental lock control

10 can be enabled, for example.

~ Industrial Applicability
As described above, a multimedia bitstream generating method and
multimedia optical disc éuthor‘mg system according to the present invention are suitable
15 for use in an authoring system whereby a title comprising bitstreams carrying various
information can be edited according to user desires to construct a new title, and, further,
are suitable to a digital video disc system, that is, the DVD system, that has been

developed in recent years.
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CLAI M5 1 An aut horing encoder (EC) in an authoring system

for generating é bitstream (St 35) conprising editing units (VOB)
contiguously arranged in alternative 5 selection periods by segnmenting
into a specific nunber (M source streams for carrying novi ng pi cture

data (Stl), audio data (St3), and subpicture data (St2) information
constituting each title having a sequence of related content, said

aut hori ng encoder (EC) conprising: means (200, 110,
and 106) for presenting content of said source streans 10 (Stl, St2, and
St3) in editing units (VOB); means (1 O02R) for generating
editing instruction data (VTBL, ATBL) FbNMﬁe presented editing units
(VOB) ; verification nmeans (1 08R) for verifying the
editing instruction data (VTBL, ATBL), outputting the editing data

(VTBL, ATBY) when sapd @ethbiify eneddé CECPn dal authoring \Eystem AbBldenesating a
appropriate, and generating an error signal (St302) when said editing

i nstruct i obitstedam (ST35), coifiBising editiog unitsr MOB)acantignausly arranged in alternative
means for generating a paraneter (St6) for. el errgntcﬂy enco%i n sEi d .
sour ce st r 8elpgtiompeniedsrPy srorperting intoA speRiiG PP SOUES SIf %I’B Or CRIKING
20 2. . . The t hQt,i efpca ) C ' t | &d I n
the edi ti nEroving pichas Belei (ot ok iRy rld (SRorbeie alhplche darf (1), nfolbhaich)

i nformatio : i a%}h% AEATBP relbfdldOsdMEAtOBaid dithdring encoder-
The aut horp‘r)\'é;s\@%gdggaz Ey:? hacc rgisrnégutao cl g}ren%%,tj (F(g?‘té héracorrpri Fs?%g an 25
error inf O(E@¥ tofpRsiagent ati on neans (104) for indicating that either the

vi deo i nformation (VTBL) or audio information (ATBL)_ is not
appropri ate based onmeand (200,0110, and 198} fasipresentiog pontent of said source streams

1% 10 (St1, St2, and St3) in editing units (VOB);
means (102R) for generating editing instruction data (VTBL, ATBL) for the
presented editing units (VOB);
verification means (108R) for verifying the editing instruction data (VTBL,
ATBL), outputting the editing data (VTBL, ATBL) when said editing instruction data
15 (VTBL, ATBL) is appropriate, and generating an error signal (St302) when said editing
instruction data (VTBL, ATBL) is not appropriate; and
means for generating a parameter (St6) for elementary encoding said

source streams based on the output editing instruction data (VTBL, ATBL).

20 2. The authoring encoder (EC) according to claim 1, wherein the editing
instruction data (VTBL, ATBL) comprises video management information (VTBL) and

audio management information (ATBL).

3. The authoring encoder (EC) according to claim 2, further comprising an
25 error information presentation means (104) for indicating that either the video

information (VTBL) or audio information (ATBL) is_not appropriate based on said error

s (552 Ay
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4. The aut horing encoder (EC) according to claim?2, further
conprising a period eval uation on neans—(S3)—foer_det er mi ni ng whet her an
alternative reproduction peri oﬂ"l ock control period or
mul ti-angle control period based on Hﬁm nﬂ’"inf ormation (VIBL). 5
5. ' The aut horing..encoder (EC)°achom | claim4, wherein when
sai d alternative reproduction period is a parental |ock control
period, said verification nmeans (1 O8R) determ nes said period to be
appropriate when the specific nunber (M is greater than a first
constant (In n) and mhel AfRorintABnéode? (BT aeorfimnto Clhi‘m)Q,,fuahd' é6mprising a
determ nes said period to be not appropriate when not.

The aut hor ipegiod nevakeatiohE@)eans c(8Y)i foy deterctining) whethee @oi ait@aaﬂve ireproduction
constant (Mrin) is defined as

VOBMax Ti ne/pekimd isa parental locigrentl peripd of méﬂﬂ-an@@é’P“t"PH%e'lﬂdr‘?#drAﬂ/ﬁhﬁg‘”deO

pi cture dat ’(\ﬁtﬁlén mat ed with the alternative reproduction

peri od, andnfopmRa Xi mumjunp tinme of the neans for reproducing

t he bitgtream and sai d second constant (Mrax) is
defined~as Mrax [err] VOBm nTime / (JT +
(ILUMBitRage)) 20 wyier gutdoling @Fbﬁ@eﬂ ﬂEG)'ﬂéccﬁimhgetst claimmel, afherbin when ngaid
picture data (Stl) associated the alternative reproduct i on

period, JT altemativetreprodustiah psriadhie amntahlackmnmlapﬂlod saidfvgrifigatiamipeans um
Is the data size of an interleave unit, and BitRatje

th f t
the track HiPBR} @Ferfﬂ%esr &pdopeniad & b@egpgroprlat%whqn the SP%C'HCaRg'?ﬁgr (ﬁ' e °

a'ter nat P ETPRIET STt R St Merinf B s g0 & beHiRbsERIs Mgy, and
veriti gat 'C%tgﬁﬁﬂ%? ﬁ?lgéserﬁ)& tﬁgg)hogggﬁﬁmté‘@%ﬁéﬂ AotPer | Od tO be appropriate

when al I'n the novi I cture data (St1l) associated
with the alternative reproduction peri od are equal, and
101

6. The authoring encoder (EC) according to claim 5, wherein said first
constant (Mmin) is defined as
Mmin = VOBMaxTime/JMT
15  where VOBMaxTime is the longest time of the moving picture data (St1) associated with
the alternative reproduction period, and JMT is the maximum jump time of the means
for reproducing the bitstream, and
said second constant (Mmax) is defined as
Mmax < VOBminTime / (JT + (ILUM/BitRate))
~ 20 where VOBminTime is the shortest time of the moving picture data (St1) associated
with the alternative reproduction period, JT is the time used by the reproduction means
for a jump, ILUM is the data size of an interleave unit, and BitRate is the transfer rate to

the track buffer of the reproduction means.

25 7. The authoring encoder (EC) according to claim 5, wherein when said
alternative reproduction period is a multi-angle control period, said verification means
(108R) determines said period to be appropriate when all GOP structures in the moving

picture data (St1) associated. with the alternative reproiiuction period are equal, and
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determ nes said period to be not appropriate when not. 8.

A bitstream generating nethod for generating a bitstream (St35
conprising editing units (VOB) contiguously arranged in alternative
selection periods by 5 segnenting into a specific nunber (M source

streans for carrying noving picture data (Stl1), audio data (St3), and
subpicture data (St2) information constituting each title havi ng a
sequence of related content, said nethod conprising: a

step (#100) for presenting content of said source streanms (St1, St2, and
St3) in edideidihingdl daid ?é/ﬁgd to Bénot appropriate when rfbt Teans (#200) for
generating editing instruction data (VIBL, ATBL) for t he presented
editing units (VOB); a verification step (S5, S7) for
verifying the editing instruction data (VTBL, ATBL), outputting the
editing in$truction AatbifsireamL gengmtingwmathedi for egenerating a  bitstesanic(St36)

when said GaMPrARSIRTE Y ClficanfSalEl aeget 6 Hemalyp selbrion eerioddy
Zar . Sotr csatehfi MGEERE gl A7 b6k Sdarister PR PG e

ATBL) . St1) 9audic T ' b infSHEs i t
cl aim 8, vvk(letr %’i %ucthﬁedaZt(a) (Sg}i tIa ﬁﬁgé LF}PE@EQ? ?gn atg] (VTBEL)HC%'P%E@QQQ% Ps@lse

vi deo i nf ohaving@s€ddeBe ofirelated dontent, said mithodsdonaprisingt BL) . 10.
The bitstream generating method according to claim9, further conprising
an efror information2seReii0n) fospresesting eententivicsaid seurce streamsi(8t1, 142, andieo

informatio 5 TBL) _..or io information (ATBL) is not appropriate based
on said er ggﬁ 'gieéﬁ_'ﬁ L}mts N@éSBOZ) . 11. The bitstream

ggg"éf atyng method acgordifg {#206) B PeRerdtiHg Ldftg GSRICkSH B8ta (VTBL, ATBL) for
the presented editing units (VOB);

a verification step (S5, S7) for verifying the editing instruction data (VTBL,
ATBL), outputting the editing instruction data (VTBL, ATBL) when said editing
instruction data (VTBL, ATBL) is appropriate, and generating an error signal (St302)

15  when said editing instruction data (VTBL, ATBL) is not appropriate; and
a step (#2200) for generating a parameter (St6) for elementary encoding

said source streams based on the output editing instruction data (VTBL, ATBL).

9. The bitstream generating method according to claim 8, wherein the
20 editing instruction data (VTBL, ATBL) comprises video information (VTBL) and audio
information (ATBL).

ANy

10. The bitstream generating method according to claim 9, further comprising
an error information presentation step for indicating that either the video information

25 (VTBL) or audio information (ATBL) is not appropriate based on said error signal
(St302).

11. The bitstream generating method according to claim 9, further comprising
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a period evaluation step (S3) for determ ning whether an alternative

r epr oducti on period Is a parental |ock control period or nmulti-angle
control period based on the video i nformati on (VTBL). 5 12.

The bitstream generating nethod according to claim 12, further
conprising a step (S5) for.determ ning, when said alternative reproduction

period is a parental |ock control period, that said period is
appropriate when the specific nunber (M is greater than a first
constant (Mrin) and is |l ess than a second constant (Mrax), and

det er m ni ng, sai er i t i N@eéh aﬂ}% :

The bitst E rﬁ’g’ré’lagﬁ?ﬁa sﬁ%ﬁqérc%ggﬁﬁﬁ@gﬁ)ﬁél aim @%‘ma errgFBOdsué? %n P ﬂ'cs’?
const ant ' FehtSefock€%bnf®! period or multi-angle control peridibasedr 6h the video
VOBMaxTi W}anld?_bae?‘i V\%ere \?@I\/&ng?rre is the sfongest tpi me of the noving

pi cture datigfofrhfion @STBLYi ated with 15 the alternative reproduction period,
and JMI is the maxi mumjunp time of the neans for reproducing the
bitstream and sai d second constant (Mmax) is defined as

Mrax [err] VOBm nTi /[ (JT + (I LUM Bi.t Rat VOB, nTi |
slhortesﬁ_ti"f?e of thg%r?ﬁvi(q‘fétrﬁ?'%t Lge@eaalémg @%?daégﬁgﬁbg@zﬁ%@ It'lﬁ‘?t @htel?e
alternative_repr tLon el ' . ot i
means Gt frstel (B bE Setelminiru, Wil SR HBREHN rpRRdLERPped e
Bi tRate Is ﬁd?érlt%f %Rfc%htrf:%@ridq? that said Peribd & kipprebfiate Whe ite sposinclnairiben
nmeans. . e bitstream genera?l ng nmet hod according to
claim 11, (s besat@Sthanenfist somedant (Mraip) G643 )s fess ik arsecond gonstheh(Nmay),
alternative reproduction period is a mul ti-angle control period, that
sai'd peri ocaﬁcisd%tppnmmgiw£pe\mto@be nel@ppsepriate Whes Nak t he novi ng

pireture data (St1l) associated with the alternative reproduction period are
equal , 10 and determ ning said period to be not appropriate when not.

103 13. The bitstream generating method according to claim 12, wherein said first
constant (Mmin) is defined as
Mmin > VOBMaxTime/JMT
where VOBMaxTime is the longest time of the moving picture data (St1) associated with
15 the alternative reproduction period, and JMT is the maximum jump time of the means
for reproducing the bitstream, and
said second constant (Mmax) is defined as
Mmax < VOBminTime / (JT + (ILUM/BitRate))
where VOBminTime is the shortest time of the moving picture data (St1) associated
20  with the alternative reproduction period, JT is the time used by the reproduction means
for a jump, ILUM is the data size of an interleave unit, and BitRate is the transfer rate to

the track buffer of the reproduction means.

14. The bitstream generating method according to claim 11, further
25  comprising a step (S7) for determining, when said alternative reproduction period is a
multi-angle control period, that said period is appropriate when all GOP structures in the
moving picture data (St1) associated with the alternative reproduction period are equal,

and determining said period to be not appropriate when not.
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15. A manufacturing nmethod for an optical disc nmedium (M to which
S recorded a bitstream (St35) conprising editing units (VOB)
contiguously arranged in alternative sel ection periods by segnenting
into a specific nunber (M source streanms 5 for carrying noving picture
data (Stl), audio data (St3), and subpicture data (St2) I nformation
constituting each title having a sequence of related content, said nethod
conpri si ng: a step (#100) for presenting content of said
source streans (St1l, St2, and St3) in editing units (VOB); 10

a nmeans (#200) for generating editing instruction data (VTBL, ATBL) for
the presented editing units (VOB); a verification step

(S5, S7) fes, verifyi pombaRefaetirngnenetiieal forcan coptidal disc\fBtium (M) téT®hjch is
outputting the editing instruction data (VIBL, ATBL) when said editing
i nstructi orecteded @\GiBtreanT (tB5) somppisiog rediling united (\feBE cantigupusly airanged in

signal (St302) 15 when said editing instruction d.?ta MBm ATBL) i s _not
appr opr i at @lternative selection periods byésggq'ggnt(quiggb? SPEFiNG BHRPET bsgur Slreams,
(Ste) for elenmentary encodi ' t : t o) t
Gl t1 nge | iR DI TRRPS Pirtee datpefStiF RS e (SRR End WBichTe' dita Al
for generatd engad s eft, edid indthod
nst racti oragnalerAER AR haViiy a'sctuchte of roiatesien, sid

encodi ng sgbgprigmgce data based on the generated encodi ng paraneter;
a step (#2300) for formatti ng the encoded source data accordi n% to a
recording surface of astep GJOD}far piesenting gpotent o saidseurce streams’(St1, St2, and 5

step for recording the faor ted and encoded source data to a recording 25
sufface of S43KiQ %Bmgm'tsﬁv@nedi um (M. 16. The

gﬁgf;qaggw Lng et hggﬁgﬂ%%rfsg g&iibb??dr ol FatiG YchitRg iMtnRGi6R 4 8/ FBL, ATBL) for
the presented editing units (VOB);
a verification step (S5, S7) for verifying the editing instruction data (VTBL,
ATBL), outputting the editing instruction data (VTBL, ATBL) when said editing
instruction data (VTBL, ATBL) is appropriate, and generating an error signal (St302)
15  when said editing instruction data (VTBL, ATBL) is not appropriate;
a step (#2200) for generating a parameter (St6) for elementary encoding
said source streams based on the output editing instruction data (VTBL, ATBL);
a step (#1800) for generating an encoding parameter based on the
encoded editing instruction data (VTBL, ATBL); |
20 a step (#2100) for encoding said source data based on the generated
encoding parameter;
a step (#2300) for formatting the encoded source data according to a
recording surface of the optical disc medium (M), and

a step for recording the formatted and encoded source data to a recording

25  surface of said optical disc medium (M).

16. The manufacturing method for an optical disc medium (M) according to

claim 15, further comprising:
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a period evaluation step (S3) for determ ning whether an alternative
reproduction period is a nmulti-angle control period based on the video

i nformati on (VTBL); and a step for recording the
formatted and encoded source data to a recording 5 surface of said optical
di sc nmedium (M when said alternative reproduction period is a

mul ti-angle control period only if all GOP structures in the noving picture
data (St1l) associated with the alternative reproduction period are
equal . 17. An aut horing systemfor generating a bitstream

stored to a disc, whgr 1 ich Btdp (8 mrhaéteﬂﬂm whetiserv anl esltephatet s
(VOB) containing vi dgo{j‘ﬁflriri:)fdorg\r,rr?‘altﬁ|aﬂ!(!)ér11 ancsﬁt( 7 audi o |nfn(-)gr mati on, and one or

more of sardprutigstionopéiul $ asmaltvantle caniret pe(idtDijaset aen itse video information
alternatively reproduced froma plurality of video objects (VOB), said

aut hori ng §yEBEyand conpri si ng: a receiving neans for
i Vi di dit
el oot on i nformati oft S oL icaring Hierarmated and phesaspuiREagalE afoodity
t
2 7L 5 A A ) 38 Bt o o

referenci ngy ik @eéd?ﬁﬁdl PBribd fIyTREHIB O StructuresEin thdimeving Ipibtuieodata (St1)
i nformation, an ver| yi ng whet her the encoding condition 20 information

of the al tesw&latédlthmharauém%veptedumln;nqranodsarapgualpr| ate; and
an encodi ng neans for encoding said video object according to the
encodi ng condition information onIy when t he encodi ng condi tion information

The aut hor #g syst emAralboiE aon dpsasrerating § ipl s BRBRb B Ao, whcrein
f e‘edbagh ggg@sb&s‘?{eamﬂﬂsg h@%r‘?ﬂ&%g\}é&ébbﬁgj%ist (voB) eség%g@glm@inf@mmn and

altern repro uced Vi riate prOV|d|ng
ext ernal f egdkaptorinatlbs adrid/énédr more oissmdm videobjents Isd eides object (VOB) that is

o alternatively reproduced from a plurality of video objects (VOB), said authoring system
comprising:
a receiving means for receiving encoding condition information for said
15  video objects, and selection information for said alternatively reproduced video object;
a storage means for storing said encoding condition information and
selection information,; '
a verification means for referencing said selection information and
encoding condition information, and verifying whether the encoding condition
20 information of the alternatively reproduced video object is appropriate; and
an encoding means for encoding said video object according to the

encoding condition information only when the encoding condition information of the

alternatively reproduced video object is appropriate.

25 18. The authoring system according to claim 17, further comprising a
feedback means for, when the encoding condition information of the afternatively
reproduced video object is not appropriate, providing external feedback indicative of

such inappropriateness.
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19. The authoring system according to claim 17, wherein
alternatively r epr oduced vi deo objects are placed on disc in an

i nterl eaved arrangenent, sai d aut horing system further
conprising a disc reproduction apparatus 5 which conprises a track
buffer for tenporarily storing data read fromsaid disc before

transfer to a decoder for video presentation; and

wherein said verification neans verifies an interleave period formed by

t he encoding condition information to be inappropriate when the track

buffer wll overflow or the track buffer will underflow during
reproduction. 10 20. The aut horing system according to claim
19, whereipgthe verifTheakitAbring systefRaascaldingr to rolaint M, wherein alterhativiely
will underflow if the nunber of segnents (M into whi ch an

al t er nat i vedprodegatbdde® dbjectscareqiigaedton disdinaniinterieavad amaneemesdtie period is
greater than a first constant, and d%ﬁf‘lm nes that a_ track buffer underfsl ow

will occur if 15 safaidAHBRINGBYSIEy &r EWW‘%‘“Q@SQ’SPHQWO uction, ggparatu

const ang " which comprises a track buffer for temporarily storing data read from said disc before
tranéfer to a decoder for video presentation; and
wherein said verification means verifies an interleave period formed by
the encoding condition information to be inappropriate when the track buffer will
overflow or the track buffer will underflow during reproduction.
10

20. The authoring system according to claim 19, wherein the verification
means determines that the track buffer will underflow if the number of segments (M) into
which an alternatively reproduced video object is divided in an interleave period is
greater than a first constant, and determines that a track buffer underflow will occur if

15 said number of segments (M) is less than a second constant,

Iy
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ABSTRACT

The present invention provides an authoring system for variously

processing a bitstream carrying information about moving picture data, audio data, and

s  subpicture data constituting titles having a sequence of related content, generating a
bitstream constituting a title with content corresponding to a user selection, efficiently
recording said generated bitstream to a specific recording medium, and reproducing
title content corresponding to a user selection from the bitstream thus generated.
Editing content input by a user using a keyboard or other means for the multimedia
“10 bitstream content that is the source data is converted to authoring encoding
parameters; whether certain conditions determined by the data structure and other
considerations of the authoring system are met is determined; and if the conditions are

not satisfied, feedback is given to the user to prompt re-entry of the editing information.
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'EXT OF THE ABSTRACT

- METHOD OF GENERATING MULTIMEDIA STREAM WHICH ENABLES SELECTIVE
REPRODUCTION OF VIDEO DATA AND MULTIMEDIA OPTICAL DISK AUTHORING
SYSTEM '

The present invention provides an authoring system (EC) for variously processing a bitstream
carrying information about moving picture data (Stl), audio data (St5), and subpicture data
(St3) constituting titles having a sequence of related content, generating a bitstream (St7)
constituting a title with content corresponding to a user selection, efficiently recording said
generated bitstream (St7) to a specific recording medium (M), and reproducing title content
corresponding to a user selection from the bitstream (St7) thus generated. Editing content
input by a user using a keyboard or other means for the multimedia bitstream content that is
the source data is converted to_authoring encoding parameters; whether certain conditions

i determined by the data structure and other considerations of the authoring system (EC) are

~ met is determined; and if the tonditions are not satisfied, feedback is given to the user to
. prompt re-entry of the editing information.

Fig. 2
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