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BACKGROUND OF THE I NVENTION 5 1. Field of the Invention : The
present invention relfates to an optical disc for ~ storing nultinmedia
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pi ctures, audio, sub- pi ctures and the like. The
following is a sinplified explanation of the data rf?;zcﬁﬁfd 3§
conventional pREKEROUNS GE STHE OF NVENT TN pi cture data & dhta

whi ch are conpressed according 20 to MPEG standard, by which the dat a l——'

call ed "systen stFreal@ 'of the Bhved©idwed.

! .
The present invention relates to an optical disc for

storing multimedia data which includes digital moving
picture data, audio data and sub—pictufe data and to a
reproduction device for such disc and especially to a

10 technique for the achievement of dynamic switching of the

reproduced content.

2. Related Art

In fecenf years, laser discs and video CDs have been

developed as optical storage media for storing multimedia
15 data with is a mixture of moving pictures,_ audio, sub-
pictures and the like.

The following is a simplified explanation of the data
format, used by conventional opticaln discs for ﬁoving
picture data and audio data which are compressed - according

- 20 to MPEG standard, by which the data called "system sf}eams"
are formed. o |

Fig..l is a drawing for explaining the way iﬁ'which
compressed moving picture data and compressed audio data
make up these combined data streams called system streams.

25 In the drewing, "video elementary stream" is a one-

" dimensional video data stream which has been compressed,




Fig. 1 is adrawing for explaining the way in which conpressed novi ng
‘pLcture data and conpressed audi o data . - make up these conbi ned data

- streans called systemstreans. 25 In the drawi ng, "video elenentary
streamt is a one- di mensi onal vi deo data stream which has been

conpr essed, with this Vl&é&rh+g%ytesqﬁpb%ih dEFQEQQHbfh gé% gﬁg Wi Sh

‘packet s which are severa hese

nunber ed areV|s§1=?<Qa13al bytE80 15ng - and! AHeRe %@c‘ﬁké‘ﬂs §b'?ihbarﬁdmb peldli 0
el enentary streant is divided into packets which are several 5 byt es

| ong after the"keBiboand, righdesh@nneal. damathasabaRiing. SimIDabiped Sudidg
conpression, with these packets being ~nunbered "audio 1", "audio 2"
... in the dr edengntaTiestream" is phickielesl dindo pbekktaveldich awre seveddl
order for the buffer size of the reproduction device and for the
reproduct Pon bgtest ilopgs@fdern dchy Vietheanysriéghtt chansedhdarta ihashebeen
dr awi ng. The following is an explanation of the case when a
vi deo Ceombipeduséuring keempressionr odutidr Ugherpe s rArksks eheing
streans. For such a disc, a prenise is supposed where the sane
15 backgrounHuWPGEQdd endie dled "AMdi® Fe out- o?-n" gh@t draw,qsg.ge These

part" or "femal e Eart Is reproduced, In this case, "duet' ui res
a syst em st r eaRPPReWAI BRCHIRKEFLLRTEY | HR AR aAul takle otder for the Bubfer

size of the reproductlon device and for the reproduction

10 time so as to give the system streams shown in the drawing.

The following is an explanation of the case when a video

CD to be used for karaoke is produced using such system
streams. \ |

For such a disc, a premise is supposed where the same

15 background video data is used While.one out of “duet",'"ﬁalé

part" or "female part".is reproduced; In this case, "duet"

reQu;res a system stream in which background video data, to

which subtitles for the lyrics of both the male and female

parts of the vocal have been added, and audio data, which is

20 only for the accompaniment, are interleaved. "Male part"

requires a system stream in which background video data, to

which subtitles for the lyrics of only the méle part'bf the

vocal have been added; and audio data, which is for the

accompaniment and includes a female vocal for the feﬁale

25 part, are interleaved. As can be imagined, the “fémale

part" is the opposite of the male part.
' For a video CD, it-is necessary for these three data

compositions'to be stored as three different system streams.



:whi ch subtitles for the lyrics of both the male and femal e parts of
t.he vocal have been added, and audio data, which is 20 only for the
acconpani ment, are interleaved. “"Mal e part” requires a system
streamin whi ch background video data to _ 'which subtitles for the

lyrics of onlynfhe le p v b d
data, which is }§ ?% to g accor?parhelcrr%sn az%igfl nc ﬁ eggﬂm gna%%gk?gg‘ﬁ%ﬁ?
the female 25v:|.dé’d?‘{éeat%rﬁ1'b@ %ﬁ:b%@&eﬁ'n cadli &@%H@ UHERH rtefnh% trbamRl.e

part" is the opposi e part For a vi it is

necessary for thesgjdhreesriis the sys%ﬁpos%ztéa%s it thR %b@&:@dsa%uh&&%
di fferent system streans.

This is to sayinithis Aee®sagly shetemhesta@ain baskgbeurd duet anal geo idat a
to be stored in each of the three system streans. Fig. 2 shows

the syst efn st resde up df@anabaveriebitthgodf the bacKgrdund vdidas dgtasythem
streaml1l is for a duet and so is 5 made up of an interleaving of the
background vi dacdiatdgtd hior the acanipandateat! andt bebapdorpaxel datk whdch
sub-pi cture data which shows the lyrics for both the male and female
parts. Systemnshows thestlysdims? fiox botht hee madke pd fowdlso pagisadeSygtem an
interleaving of the background video data, the audio data
stream 2 is for the male part and so is made up of an
interleaving of the background video data, the audip data
10 for the female vocal as well as the accompaniment and sub-
picture data which shows the lyrics for only the male.part.
System stream 3 is for_ﬁhe female part aﬁd so is made up of
"an interleaving of the bgckground video data, the audio data
for the male vocal as well as the accompaniment and sub-
15 | picture data which shows the lyrics for only the female
part. Also, a menu system stream is used to display a menu
for selecting one of duet, male part and female paft, as
well as storing a menu information table which stores
information for which system stream is to be reproduced when
20 each of the reproduction system streams (duet, male part,
feméie part) has been selected. In this way, three separate
system streams ére stored on the video CD corresponding to
duet, male part and female part.
However, for conventional video CDs and video CD
25 reproduction devices,,there has been the problem that . after
the reproduction a system stream for any of the "duet”, the

"male part“ or the "female part" has started, it is not

possible to change to a different part without stépping the



.10 ‘for the female vocal aé well as the acconpani ment and sub-

picture data which shows~t he lyrics for only the nmale part. 'System
stream 3 is for the f.emale part and so is made up of an interleaving
of the background video data, the audio data for the nmale vocal as

well as the aCfﬂ{;;ﬁgg# e”ﬁr}agé ezaer]grésd’ltpé%ja%r?,. w}fziscg% lf'i.rse tdoatsaag\;,\'g iw%. hi %%V\%éorﬂ)gll?ge q

|yrics for only a nend temstream-l

to display a nmgl video aéggiselecting one of duet, male part and fenale
part, as wel 138 storing a nenu information table which stores

information for Wyshe SKpEeRESERERY | %Jrolﬁ?e rEQﬁIQd%%%p‘!}!:‘éerbf 20 kBUIkLT-

the reproduction system streans (duet, nale part, emal e part) has

“been sel ect ed.vided Nt5, Wa . hdH st FHEH Pddsible Foy o e¥e! Wi THidhessttey ed
on the video CD corresponding to duet, male part and fenale part.

However, $or coniedhi @oal"dised 8gingd thdglepeffbdubtion epifodtiséi Oifemale
devi ces, there has been the problemthat after the reproduction a
syst em st reampaurtanyudiot pert doet bwitdle to the" Mdletpaatdior phire.” f aimlse
part” has started, it is not , pogsi ble to change to a different part
wi t hout stoppiig béeause the songs corresponding to "dueB", "male part"
fl ow of the reproduction, which is to say, w thout stopping ‘"t he
vi deo dat a. and "female part" are expressed using separate system
streams. This is to say, the menu information table can
10 only be used at the start of reproduction of a system
stream, so that it is not possible to have reproduction
started at an address in the "duet" system stream which is
synchronized to a current reproduction address in the
"female pért" system stream.
15 ' Also, for such a video CD, it is necessary to store the
“main video data which is common to different system streams

in each system stream, which reduces the storage efficiency

of the disc.

SUMMARY OF THE INVENTION
20 ‘The object of the present invention is to_provide an
loptica; disc which stores a plurality of sets of aqdio data
and a plurality of sets of sub-picture data which are
interleaved with moving pictﬁre data for which the_audio
data and sub-picture data which are reproduced with movihg

25  picture data can be dynamically changed, as well a

v

reproduction device for such a disc.

" A secondary object of the present invention is provide

4



More specifically, for the sane exanpl e of a karaoke _ Vi d'('ao CD it
has not been possible for a user who wi shes to 5 switch to "duet'
during the reproduction of the "femal e part" audio part to switch to
the "duet"” audio part. This i s because the songs corresponding to

" U d " t" re ex ressed usi
Charate oyet B optical aflC wHiERR 55 0% aadl ol Fﬁﬂﬁt+ﬂ?o MPdGHorean

separ at e

(3012 can 10 essbhtsVeryoctbalonls, il ehateRioWE el BBl o

stream so t hat I'S no ave repro

an address i n Lhgy oUBkioRY ALGTLS! EEATLUBRCHES. Synchronlzed toa

current reproduction address in mal e part" system stream

Al'so, for such a vhdepulEimédid S IpRARIAAI Y18 SEH CalBCeving tHBI NsVAdSP -
data which is comon to different system streans in éach system

'stream whi ch obdeces isha stulrtigRedid icpeial disc wRichhenéiis@es a data -
SUMMARY OF THE | NVENTI ON 20 The object of the present invention is
to provide an regionopbrcatorisg abiTdast Wes cbjHdct alHich AndRidefviaigh o
dat a and a plurality of sets of jsub-picture data which are .
interleaved w datapviawglip cdatza datla sus-pitiird hdagadi wherein dghe adta
sub-pi cture data which are reproduced with noving 25 picture data can
be dynami cal | yegépangednadgsupwelf] a pluralityepifodnaililoregevnes fwbrersuioh a

di sc. . .
an object is stored in consecutive small regions and wherein _

10 each small region includes a first subregion for storing a
set of video data of a certain reproduction peribd, a
plurality of second sub;egions which each store an set_of
audio data, wherein setg of audio data stéred in different
second subregions express different reproduction audio to

| 15 each other and each set of audio data .is datalfto be
reproduced at a same time as the set of video daté in a
first subregion, a plurality of third subregions which each
store a set of sub-picture data, wherein sets of sub-
picture data stored in different third subregions express

20 different images to each other and each set of sub-picture
data is data to be reproduced at a same time as the set of
#ideo data in the first éubregion and a fourth subregion for
storing a set of contro; informatipn, wherein each set of
control information is valid for a reproduction period of

25 data in a same small region and wherein the control
information includes an indication to a reproduction device
for a combination of one set of audio data out of the secdnd

subregions and one set of sub-picture data out of the third



;A secondary object of the present invention is provide

3 - an optical disc which has a data construction which can
effectively reproduce the content of video data and a reproduction
devi ce:for such disc. A mul tinmedia optical disc for achieving

the stated 5.0 is a. ' i ' ' ' i QG a
region for st o??%gg%‘?%%é@%f%*ﬂég%bg%ﬁm%@#&@ lﬁgtg‘ﬁf\%tg{%‘ %&p%ﬁt a,

audi o data and,fUups s tak€a 0Bt axhdef €l ddisrdlpich. region is made up
of a plurality of 'small regions, wherein an object is stored in -

consecutive snmal | pegimeen@incbMhegii N sthted eaghsyrRIdtiongi ORheNClosirrcl
first subregion for storing a set of video data of a certain :
reproducti on pbifedmation in a pEmaldl itegiwh siec @ldraysbregidord.ong et thadihe
store an set of audi o data, wherein sets of audio data stored in

di fferents videe odaith s 180 dgiatn siymaries swiitidhdmgnofr diineo dwditiioo dadadiamd o
15 each other and each set of audio data is data to be r epr oduced
at a sanme tinesuke-picture <datd degndabe ipexformed Iy r thesupepgosuction
plurality of third subregions which each .store a set of sub-picture
data, wherei ri@etqe ofeegp-during the crePEOdREHIQR oPEdERNORIBFEr enP ST

subregi ons express .20 different jmages to each qther and_each set  of
sub-picture ©an also switch to a desired combination for the content of

a title.

10 .Also, ‘the multimedia optical disc may include a
plurality of sectbrs which ére formed in a spiral track,
wherein each small region is made up of consecutive séctqrs
and wherein the video déta of the first subregion, the sets
of audio data in the second subregions, the sets of sub-

15 pidture data in the third subregions and the set of control
information in the fourth subregion are recorded on the
optidal disc using at least one sector each.

"By means of the above construction, linear .réading
becomes possible for the reproduction devicet when

20 reproduciﬁg objects. Putting’ this another way, the
afofeméntioned combination can .be. ‘switched without
performing a head seek operation. '

Also, the multimedia optical disc may be formed of a
_first' transparent substrate and a second transéarentl

25 substraﬁe-of an approximately equal thickness of'between 0.5
mm and 0.7mm which are joined together with at least one
information layer -between .them, the information . layer

including the plurality of small regions.



.data’is data to be reproduced at a sanme time as the set of vi deo

data in the first subregion and a fourth subregion for storing a set
of control information, wherein each set of - control infornmation is
valid for a reproduction period of 25 data in a sanme small ‘region

8 TS (LIS R Sy SR

reproduction device a co one set’ o ata out of

the second witR U@f&i‘@é‘%@c‘ﬁﬁa&'%éﬁcﬂg Yy ML bRl & FnlindfciRia

third subr egi ons whi ch
are to be repregucesit@pesher with the set of video data in the
first subregion. By nmeans of the stated construction, the
cont rol | nfAIs®) | othé N corstrdl riggiovndtsion waytoreghd ial oy \couirthhe

5 video data, so that dynamic switching of the audio data and _
sub- pi ct use dasebregide pay obeedHy a henitprizhgth ofor stordgei dey dbhen

during the reproduction of an object.. A user can also switch to a
desired conbi neepoodicticomedevitent of ‘atitle. 10 Al so, the
multimedia optical disc my include a plurality of sectors :

which are forned iByamepnsaloft rthe, stated censteugtiqoh hg |Sizgyi 6 itdhe

made up of consecutive sectors .
buffer in the reproduction device for storing the control

information can be reduced.

10 Also, some sets of control information may include flags
for prohibiting one of storage and updating of a set of
control information by the reproduction device.

By means of the staFed'construction, for a case where
control information with thé same content is to be set for

15 a pidrality of consecutive small regions, 6nly the cbntrol

~information in the first of such sméll regions.needs to be
set, with the rest of the small regions merelylhavihg the
flag which prohibits updating set. By doing so, more
efficient use of the storage capacity of the optica} disc

20 can be made; | | “

Also, during reproduction of a multiangle objecﬁ, the
control information may include an angle command for

| indicating a change of angle to the reproduction device, a
| multiangle object being a plurality of objects which include

25 | different sets of video data which are selectively
reproduced during a same reproduction period, wherein each
of the regions storing one of the objects in the multiangle

object may store a set of video data using a plurality of

7



and \)iherei n the video data of the first subregion, the sets of audio
data in the second subregions, the sets of sub- 15 picture data in the

third subregions and the set of control information in the fourth
subregi on are recorded on the optical disc using at |east one sector
eaeh. (o] tr [

becones pOSSIgﬁgﬁe?gfﬂ%eh%1E?§p§§gﬁ§??§ﬂ§ dgﬁécgﬂem% eg%% gag%prodEC|ng
obj ect s. Pulnaiyngrefldst anotiieferddive t BBocess O @RBNtF uct:.on
conbi nation can be swtched - wthout perform ng a head seek

oper at i on. device ahdanay Hee raulbrianeti 2eppbiaeltidhscoimin8erfon e kil R

first transparent substrate and a second transparent 25 substrate of an
appr oxi nat el y £§0aPNt ifurineedd yofbedgtigwereptoduced toma asmbIll 7neygibhclofare
joined together with at |east one informati on | ayer between them the
i nformati 8n | ajéfferent ohiecHiiny theemyliiangle objsahl | thegingle command

6 By neans of the stated construction, a storage nedi um

with a Iarge s%B@éﬁ@téﬁgaélﬁFQﬂ%PtﬁPLBeamééltW@qmmm|WhﬂﬂhihaS a sep iafl
disc. - sQ, the control jnformation stored in a fourth

5 subregl on Wﬁ?eBedBFaaWﬁ‘l’rFP Hén gtmahgiondizadhgleo biotkew a set of video

data in the flrst subregion of the object from which the
branch is performed.

10 -By means of the stated construction, angle switchihg can
be éerformed during the reproduction of a multiangle object
without halting the reproduction.

Also, at least one ﬁet of sub-picture data in the third
subregion may include a plurality of display item images for

15 expressing a combination of a set of audio data in a second
subregion and a set of sub-picture data in a .third
subregion, and wherein the control information may include
a plurality of commands each of which is related to a
disé;ay item image, with one of the commands being seiected

- 20 andféxecuted in accordance with an interactive process for
the reproduction de&ice. .

By means 6f the stated construction, a user can easily
select their desired combination of audio data and sub-
picture data, even when there are a great number of

25 combinations of audio data and sub-picfure data.

A multimedia optical disc reproduction device for
échieving the stated object is a reproduction device for

reproducing a multimedia ' optical disc, wherein the



;reprbduction devi ce. By neans of the stated construction, the

si.ze of the buffer in the reproduction device for storing the
cont rol i nformati on can be reduced. 10 Al so, -sone sets of
control information may include flags - for prohibiting one of storage

and, Updating f Sl cnesgan SEIAS ndNARTY | R0 DSk oRLROURLL 80
cont ro! i nf or rm:t 'L t&\é hgﬁ?gg:@ %RQEE”E_ =3y sb%i%feto fﬁta,15audf? data.
plurality of consecutive smalt régions, oﬁf@ thé control I AT of Meti on

in the first (gnéﬂgﬂbiy%§q¥r%9@h > %ﬁ%@%ihoF @gdata ﬁeﬁﬁBn_!EtHaﬁgeu?eéf of

the small regions ner avi ng the ag which prohibits updating

set. By doi g pQurdPf®; of smafif reheBhsUs@naireline ot W€ apacktyrel
the optical disc 20 can be made. Al so, during reproduction of

a multiangl e ahi &dnsddifrive smalO¥dPondfMdBihSreiRYeadls| sdglaNragyba
command for I ndi cating a change of angle to the reproduction device,

a nul t ijargh@ebjeadilka ribrayiomlidy sforhied ssehieh vidtodaatas
different sets of video data whig¢h are selectively repr oduced

during a sane gfepaodieatiadn pesposduatiasei peedol, a plafalbeyr efl osecond
storing one of the objects in the nultiangle obj ect may store a set
of video dat asutinegyismns whaldlt yeath store an set of audio data, wherein
sets of audio data stored in different second subregions

10 express different reproduction audio to each other and each

set of audio data is data to be reproduced at a same time as

the set of video data in a first subregion, a plurality of

third subregions which each store a set of sub-picture; data,

wherein sets of sub-picture data stored in different third

15 subregions express differentlimages to each other and each

set of sub-picture data is d'ata to be reproduced at a same

time as the set of video data in the first subregion: and a

‘fourth subregion for étéring a set of control information,
wherein each set of control ihformation is walid “for. a

20 reproduction period of data in a same small region ahd
wherein the control information includes an indicati_.oh to a .

reprodudtion device for a combinr_:ttion of one set of audio

data out of the. second subregions and oﬁé set of sub-

picture data out of the third subregions -which are to be

25 reproduced together with the. set of videp data in the first
'subregion, wherein the reprcduction device compriseé a

reading unit for consecutively réading data :frdm the

multimedia optical disc, a separating unit for separating a



consecutive first subregions, and wherein the angle command _ may

ref.l ect an interactive process for the reproduction ~device and may
be a branch reproduction command froma smal | _region currently being
reproduced to a small region of a 5 different object in the nultiangle

- di b h t Il
oy ok has s cobel SEMBideq; datagata R $n'e” +€vs§%‘2%eaﬁ°£es§§d+ehe o st
Branch T pery BHIERRLHE, U it AER P RN 4406 i
d | tiangl e
object 0 °2" ingermaREoRPELR TR MELESbPE, rf?r‘i”é’@é%'%eésf‘%g”“ureif ko

one set of Subsgngb%&ﬁ?déﬁé éé‘ttcﬁe atdalbddata fronUPhE By natl Lhidag-lr Tty

plurallty of display itemimages for expressing a co

set of audio dakaddtsa §£cCaldio dataSUQr%'bQ iR Sé‘é J?ﬁt? Bh§ iUl for

data in a third subregi on, and wherein the contro mat I on may

i ncl ude sél@buiﬁblUhéﬁs@@nBE”@%beﬁﬁﬂtﬁEéMHé¥h'?réﬁl%H@jéébékated
di spl ay itemimge, with one of the cogmmands being selected - 20 “an

~ executed in acpbutabieyWwoith sartsi riferam-picfues st Ora controlhﬁnlt for

repr oducti on devi ce. By neans of the stated construction, a user

can easily contselbmngtwma'ahﬂﬂdedemeubiﬂgtmnﬂuﬁaﬁthnedamm4§ﬂttﬁﬂk
selectlng unit based on the set pf control information

10 separated by thé separating unit'and an output processing
unit‘for decoding the separated set of wvideo data,.the
selected set of audio data and the selected set of sub-
picture data and outputting an image.signal and an audio
signal based on a decoding result.

15 By means of the 'stated construction, the control
information in a small region is always read along,wifh the
video data, so that dynamic switching of the audio data and
sub-picture data can be performed by the reproduction
device, even during the reproduction of an object.

- 20 : Also, the control unit may include a buffer unit for
storing a set of control information which is updated;every
time a new set of control information is separated by the
separating unit and a selection control unit for controlling
a selection ﬁade by the audio selecting unit and the sub-

25 picture selecting unit to select a set ofiaudio daté?andia
set of sub-picture data which area indicated by a command in
the set of control information storéd by the buffer unit.

" By means of the stated construcfion, the reproduction

10



;picthre data, even, when there are a great nunber of 25 conbi nati ons of .

audi o data and sub-picture data. A multinmedia optical disc.
reproducti on device for . achieving the stated object is a reproduction
devi ce for reproducing a nultinmedia optical disc, wherein the

gt | east one cﬂﬁ‘g’yc,‘%et :ﬁr‘%e%;‘?%%f‘ﬁg Ehg:%g‘b{ 3 'de%%% é.‘%git%n “5;*‘; ROLL"0
sub-picture dal ?u]\.ﬂ]rrel UpidSel® %4 CLngl | 3 BUEdP, fhen on1y® )l Shan'Y

of small region e or ed i N ConsBcwtive Sma

regi ons and }[ME% ﬁq%g@é |u§'e%3l on I ncludes a first subregion for

storing a se of a certain reproduction period, a

plurality of seco S n h t40 °
data, wherein rxisoeaEk%feaﬁggggdg?gegﬁgfggﬁl#%¥%€E§gﬁ?§sec%%aygl 24

subregi ons  1Qfr BrMAREs Wil RlcH epreddpbhnan taldi BohBifathont Ber aaBdt

each set of audio data is data to be reproduced at a sane tine as
the set of vidgo daddol Aard | 18t asHERHDNsuB-peygidhi andofa set of hsub-
subr egi ons which each store a set of sub-picture data, : wherein sets

of sub- pi ct ur @ideherest @astth | Andi fof ethitrdt hsub-régionsubanagdi Owheezpinesshe
different inmages to each other and each
reproduction device may  further include  a operation
‘'receiving unit for receiving a selection indication made by
10 a user operation relating to a combihation of a set of audio
data and a set of sub-picture data, whereih the seléction
control unit: spécifies the combination based on the
selection indication received by #he operation receiving
unit and controls the selection made by the audio selécting
15 unit and the sub-picture selecting unit in accordance with
a corresponding command. |
By means of the stated construction, a user can easily
select their desired combination of audio data and sub-
picture data, éven when there are a great numbér of
20 . combinations of audib data and sub-picture data.
lAlso, a multiangle object may be stored iﬁ thé data
région of the multimedia optical disc, a multiangle object
being a plurality of objects which include different sets of
video data which are selectively reproduced during a same
25 reproduction period, wherein each'of_the regions storihg one
of the objects in the multiangle onect may store a set of
video data wusing a plurality of consecutive first

subregions, wherein the set of control information may

11



.set of sub-picture data is data to be reproduced at a sane time as
the set of video data in the first subregion and a fourth subregion
for storing a set of control information, wherein each set of

control information is valid for a 20 reproduction period of data in a

sare sl | TGkl 101 ua B! Sl SR ol QAL ArAcld 925 8 o

~indication tO repro evi ce "a conbi t1on one. se

audi o folal-H f

pi cture data out %ﬁt%é)f@c}q%qggggaggﬁg V\ﬁ Egge to %ﬁ g2 %ilréélﬁhocﬁggd
together with 4hensgh ofeyidleOtdalthidh t kel idst of co&@%ﬁgha&orwé%@nn
the reproduction device conprises a reading unit for consecutively
readi ng data fperend® to a Bmhllinadigicwtosala cknsffeﬁeﬁep@bgtemg 1mi tthisor
separating a set of

vi deo dat®, a mhlitddndgle ASbReits, aﬂ‘hataiigaedaiommamd indicaplingaki byaaths &bs
of sub-picture data and a set of control : I nformation fromthe. read
data, an audi ca semadfli mpgivn fvhich has aelszti o ondemt detaaudiichiatis
fromthe separated plurality -5 of ysets of audio data, a sub-picture-
sel ecti ng uni tsynghronized stbedoldgworee set of suidesd cdlats dat athe ofiriss
separ at ed plurality of sets of sub-picture data, a control unit for

control |ling tHRuRERFIrr i dhengbiprt &rhemtwelchthe &Qmaneh is performed,

wherein the operatlon receiving unit may also receive an

10 angle switching indication made by means of a user operation
and wherein the reproduction device may further include a
reading control unit for controlling the reading unit, when
an angle switching indic?tion has been received and an angle
command is included in the set of control information'in the

15 buffer unit, to read data from consecutive small regions
starting froﬁ a small région indicated by the angle command.

By means of the stated cqnsfruction, angle switchihg can
be performed during the reproduction of a multiangle 6bjéct
without halting the reproduction. ' |

20 Also, at least one set of sub—picture.data in thg:third
subregion may include a plurality of item imagéé for
expressing a combination of a set of audio data in a second
subregion and a set of sub-picture data in a . third
subregion; wherein each of the plurality of qommaﬁds'may be

25 related to an item image and wherein the'operétion recei&ing
unit may receive a selection of an item iﬁage by é user
qperation, when a set of sub-picture dafa which expresses

the plurality of item images is butputted by the output

12



-sel ecti ng unit based on the set of control information 10 separ ated by

t.he separating unit and an output processing unit, for decoding the
separated set of video data, the sel ected set of audio data and the
sel'ected set of sub- picture data and outputting an inmage signal and
an. audi o signal based on a decoding result. 15 By neans of
the stated cOh% é%ﬁﬁ?%nﬁnthe control information in a smal

region is always r i t | a, .S at, .dy ;
swi tching of the a%gﬁgg%'g%lgogn e anteguggg%{{é?ﬁ‘?gg%}éf aacgﬁgﬁlekggr % %r@ rjfg'g by
the reproduct i&&? : ' SR i i rERAdetign of an- obj ect.
20 Al so, t ef?%ﬁﬁ?%fyﬁﬁl nay fﬁc.u efé uffer unif7for .
storing a set of copdgol 4 nl@Mbiron-¥hLEH1 | SislaSEi QY eimay includdread
new set of control information is separated by the separating unit
and a selgcti gfrSIRIBieIn .nlﬂlaborfﬁﬁn?ﬂiﬂjlming updatiaecdE o medathplt he
audi o selecting unit and the sub- 2 picture selecting unit to select a
~set of audi o dpdfosfiMitfon storsgd BGESD-Py Cthie erdpredubtibnadesicadi anded

by a command in the set of control information stored by the buffer
unit. whddyeireatlse dfufiffear sirdftedtempasiaridlyl etopshéheeppddid ngowhen

10 .
. the prohibiting flag is set. .

By means of the stated construction, for a case where
10 control information with the same content is to be set for
a plurality of consecutive small regions, only the control
information in the first of such small regions needs-to be

set, with the rest of tpé small regions merely having the.
flag which prohibits updating set. By doing so; more
15 efficient use of the storage capacity of the optical disc

can be made.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects,'advantages and features 6f tbe'
invention will become apparent from the following
20_ description taken in conjunction with the accompénying
drawings which illustrate a specific embodiment of the
invention. In the drawings: ’
Fig. 1 shows the system stream formed by interleaving_
one compressed set of mbving picture data with one
25 compressed set of audio data, according to conventional

techniques;

Fig. 2 shows examples of system streams for karaoke data

13



devide is such that the control information in the buffer is

regul arly updat-ed, 'so that a buffer with only a small capacity may
be used." Al so, the control information may include a plurality
5 of commands whi ch each correspond to a conbination of a set of

audio data in a secgnd s%ﬁ-reﬁion and ? set . of sub: pi.cture data in
a third sub-re§C6RTCARE ReFRANSPKaoOnal techplay@Scti on device may
further include . _operation receiving unit for recgeiving a .

sel ection indicati%ﬁgﬁadg?bf§;10a $TR28r =% tfg?ioﬁkPgﬁagingsF%. ysical
conbi nati on of .gnsetuekiaHdi dgha apd : ub- pi re data
wherei n the seFe?@LoH 8 (géoﬁtﬁgp)u%%t spec???éélﬁ%g%cgﬁgiﬁégigﬁgﬁ%?ga
on the gal8akieA; I ndication received by the operation receiving
unit and controls the selection nade by the audio selecting 15 unit and

the sub-pBcture seFegling SRbksi RMACCROEWARIR Woblipressed aid €aReRdidis
conmmand. By neans of the stated construction, a user can easily

sel ect their desmpedssedbigudticondata andike dgd athBad ¢oibined daphCisdrede a,
even when there are -a great nunber of y 20 conbinations of audio data and
sub- pi cture datalled video oBjectsa nultiangl e object nay be stored in the
dat a region of the nmultinmedia optical disc, a nultiangle object

being a plurality Bigebpeshewahthe fathudemgpsitient ofeeachf of the wiidim

data which are_selectively reproduced during a sane 25 reproducti on

~period, wher ei $2E3ch B9 heSpEr oruRIRAGHFONEata andf pamk objasegeNient he

nultlangig ObJfﬁfopmgtfégr%hgcﬁegrgfinterleaved in the wvideo objects of

the preseht embodiment;
Fig. 6.shows a simp;ification of the data construction
of the entire optical disc in the present embodiment{
Fig. 7A shows the internal  construction of the wvideo
15 title set in the ﬁresent embodiment;
Fig. 7B shows the detailed data composition for the
route information: | |
Fig. 7C is a table which is an extracf of the VOB
attributes in the route information;
20 Fig. 7D is a table which is an extract of tHe VOB
attributes which show a multiangle bloék;
.Figf 8A shows the relationship between program chains
and video objects:;
Fig. 8B shows the relationship between program.éhains
25 and multiangle blocks:; |
Fig. 9 shows the internal construction of each video
manager on the optical disc in the present embodiment;

Fig. 10 shows the composition of each set of management

14



-vi deo dat a using a plurality of consecutive first subregi ons, wherein

the set of control information may further include an angle
command, the angl e command being a branch reproduction indication
whi ch indicates a branch from - asmall region to mhich t he set of
control inforngt]j S mal | . r.egi ferent aobject
‘nthe 5 %?ﬁrﬁano%b‘f%ﬂc?h Rt HRVORE B A5 BT
a snmall region # %@é a set of video data which is synchroni zed
to fol low a set of video data in the first - subregion -of the: object

fromwhich the bragagh i ilpeéfﬁﬁrg?dtfhe multl‘é(%%&%' NstPEaRB e HAFDIRES! HyNY

unit may al so recelve an angle swtching indication nmade by neans  of

a user operat i@ tiangle ASENIRI€Lch tH1e BIRD UKL © b Gty furt her
i ncl ude a reading control unit for controlling the reading unit,

when 5 an angkfgsvidxkhegrs mlieCcappearinse ee e evipredivayitd can syediom
command is included 1n the set of control information in the 15 buf f er

unit, to read fiatthé rpresanseabodimanel | regi ons starting froma
smal | region indicated by the angle cqgmmand. By nmeans of the
stated constructi digangl2BswehoWwsngacarblock dingn&mfcimed thei ngnitlige
reproduction of a nultiangle object w t hout halting the
reproduction. cestructiggse@f atheeampraiuaiionf deyBop ciur chfat @resenite
thlrd embodiment;
10 Fig. 13 shbws an example of a key arrangement on fhe
remote controller in the present embodiment:;

Fig. 14A shows a blqck diagram for the construction of
the system decoder in th present embodiment;

Fig. 14B shows a block diagram for the construction of

15 the system control unit in the present embodiment;

Fig. 15 shows a flowchart for the processing content of
the system control unit.in the present embodiment;

Fig. 16 shows a detailed flowchart for the reprodﬁction
process of a set of program chains by system control unit in

20 the present eﬁbodiment;

'Fig. 17 shows a flowchart for the volume menu display
reproduction process of the system control unit when the
"menu" key on the remote - controller is depressed in.the
present embodiment;

25 Fig. 18 shows an example of a program chain J.n the
present embodiment;

Fig. 19 shows an example of a karaoke reproduction video

object in the present embodiment:;

15



:subregion may include a plurality of item inmages for

expressing a conbination of a set of audio data in a second

subregion and a set of sub-picture data in a third subr egi on,
wherein each of the plurality of conmands may be 25 related to an item

i mage and wherein phe opgy fxgﬂsr%‘:eﬂ:gfél&{e arturgélé% cfr?CGE.&@oo object

selection of an ite |na e er at en a set

sub-pi cture da%ﬁcﬂ’ﬂ&&ﬁ %prﬁ%eéolume mbi EJ:‘&E;%H Ycri%{lﬁtf:‘ﬁ‘ ltpRIGSrdsent
outputted by the output

processi ng uni gmbodiment: By neans of the stated constructlon, a user can
easily and |nteract|vely sel ect a desired conbi nation.

- Also, a set of contigl i21f osHEwkd OBhBRYLPHHHiGR awhidh, BiOMdHNd ng£f I or
prohi biting updating of a control i nformation storage buffer by the

reproduct 5on dg¥be€ssdig commandeheidn pBstbprbeessihg termmamds) v nedkyss
t he updating when the prohibiting flag is set. _ By neans
of the stated gffetticeti ase O6Hrvideas@atvdheir tHE videmtoljedtd oramdi on with
the sanme content is to be set for \ a plurality of consecutive snal
regi ons, only the Ebatr22 shows aififawchertorfam tthee Mamsfacdfursingh pareddss

regi ons needs to be
of the optical disc in the present embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENT

10 The following is an explanation of the multimedia
optical disc of the prgsent embodiment which refefs'to an
example of a dlgltal v1deo dlsc (hereinafter, DVD); this
belng a 120mm diameter: optical disc which has a storage .

capacity of around 4.7GB (gigabytes) on one side.

15 Physical Construction of the Optical Disc

Fig. 3 shows a cross-section of the DVD. Startiﬁg from
the bottom, DVD 107 is formed of a first tran§parent
substrate 108 which is around 0.6mm thick (which is to say,
between O0.5mm and O.7mm thick), on top of which an

20 information ;ayer 109 made of a reflective membrane such as
metal foil is attached, with a bonding layer 110 and then'a
second transparent substrate 111 being formed on top of the
information layer 109. If necessary, é print layer 112, or
in other words a printed label, is printed on top of the

25 second - transparent substrate 111, with it not being

necessary for this priht layer 112 to cover the entire disc.

16



set,'ﬁdth the rest.-of the small regions nerely having the fl-ag which

proehi bits updating set. By doing so, nore 15 efficient use of the
storage capacity of the optical disc can be made. BRI EF
DESCRI PTI ON OF THE DRAW NGS These and ot her objects, advantages

and features of thern this ddA{A! k@l%;' OQheMpblt toRE SO FR. o%p@ﬂeeaiscf 688 {f§ch

following 20 description ta I n conjunction wt cconpanyl ng
draw ngs which lﬂg‘ﬂﬁlﬁtﬂe’ﬁne AFPEsi dhéns sl fEG vf?tfuéﬁ'elnforma{:ﬂé!ﬁn.rl.éOE‘eahn

the draw ngs: Fig. 1 shows the system stream forned

interleaving is seBeasORRECTIOMLSWurdad®Vi NOwii £é UERedas Vé:tdé 5L tKe
conpressed set of audio data, according to conventi onal t echni ques;
Fig. 2 shows exdHmu edtdi thespernit neges flor kar sekeadatBe rear surface B.
13 according to conventional techniques; Fig. 31is
a cross-sécti oextmow dgdeheeghyandal protrudim@nyitect iadie offoamBdD LA tBRe
enbodi nent of the present I nvention; 5 Fig. - 4 shows the

how t he conpr eseddrmiaddondatlayerd 109 side of the first transparent

substrate 108 by a manufecturlng process so that information

can be. recorded by varying the length of pits and the

intervals between them.. This is to say, the indentations

10 and prot:usions of the pits in the first transparent surface

108 are imprinted into the information layer 109. The'

lengths of the pits.and intervals for this disc are shorter

than on a conventional CP, with the pitch of the information

tracks in which the pit streams are formed also being

15 narrower, which results in impreved surface storage density.

The surface A side of the first transparent subetrate

108 in which pits are not formed is flat. The second

transparent substrate 111 is a reinforcer and is made of the

same thickness (around 0.6mm) of the same material ae the

20 first transparent substrate 108, with both of its surfaces
being flat. |

Information is retrieved from this kind of .disc by

shinihg the light beam 113 on the disc and measuring changes

in the reflection ratio of the light spot 114. The:light

25 spot 114 on a DVD hae a diameter of around 1/1.6.times the

diameter of a light spot on a conventional CD due to an

increase in the numerical aperture NA of the objective lens

and a reduction in the wavelength A of the light beam.
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<conpressed audi o data nake up the conbined data streans cal l ed video
" objects; - : Fig. 5 shows the data conposition of each of the video
data, audio data, sub-picture data and pack management 10 i nformation
which are interleaved in the video objects of t he present

TR o G e P B S e

construction

Fig. 7A shows theddt £EHGha cgnsbéug I’r’{"g’ﬁa g@a %‘gd 5 Pgl e 38l ?I %Ee

present enbodi nent; a’conposi

for the dﬂmdstléﬁgﬁﬂﬁﬁiﬁés the storagerQpaZQt&Sd%téﬁééh%%hffohélan

extract of the VOB “attributes in the routé i nformati on;

Fig. 7Dis a tabl.e WAzha srasukxiract ak tpes¥iBle to adhilivitlit 8S yhResH
show a mul tiangl e bl ock; Fig. 8A shows the relationship between

program cRai ns 1mprovealmtvu@ecpnb}1ma squality for ﬁbganBpﬁ_hﬂm&‘ebheand to
rel ati onshi p between program chains 25 and nmul ti angl e bl ocks; .
Fig. 9 shows tRBCrpesenshecrerredection dfimmdiron dbe 74 minwbteagehich wae

al disc in the_ present enbodi nenty Fig. 10 shows the
ggﬁr{agsmlon of PQ&@F@’S& Withefaydfes CD to over two hours. This high14

storage capacity makes DVDs very suitable for use as storage
media for moving pictures.

10 The substrate technique which has enabled this
improvement in storage capacity is a reduction of the spot
'diameter D of the light beam. Here, spot diameter D is
given by the equation\“D = laser wavelength x/numerical
aperture of objective lens NA", so that the spot dlameter D

15 can be reduced by reducing the laser wavelength A and by
increasing the numerical aperture of objective lens NA. It
should be noted here that if the numerical aperture of
objective lens NA is increased, comatic aberration occurs
due to the relative inclination, known as "tilt",dgetween

20 the optical axis of the beam and the disc surface. In order
to suppress this phenomenon, DVDs use a transparent
substrate of reduced thickness. Such a reduction in the
‘thickness of the transparent substrate creates the problem
of reduced physical durability for the disc, although this

25 problem can be overcome by reinforcing DVDs with another
substrate. Here, it is éspecially desiraple to have the twe

substrates formed of +the same +thickness of +the same

material.
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.information which is interleaved in the VOBs of the present -

enbodi nent ; Fig. 11 shows the nultiangle streans controll ed by
mul tiangle information in the present enbodi nent; 5 Fig. 12A shows
t he appearance of the reproduction system in the present enbodi nent;

Fig. 12B shows a bl ock di agr ag for the entire constructjon of .%he
reproduction devi d&Fh TReIBrEsERP™ DVDS USIMGHigRRTtigyl Systep; yithsa

h )] f Kk ' t t . t I '
1S a0 exah ol e G OCET " A sompoon I SEBBEOERE .
const et 00 Slssctiye YUEURCRR SRS PHShe LRk SERL, pUBPHTRHS argea

control unit iﬁgﬁéﬁde6ﬁﬁ¥“ 1Mol ®Altkness of the Er8nsparsReVsuBstrate
flomchart for the processing content of . the systemcontrol wnit in

the presemt empdigBAééd to around F emmS &hewsragdetcdpeas iy o¥Eharbuhar
t he reproduction process of a set of program chains by system
control unit 4,768 cahhegreshrbbveabdbmente side of aFilROmw dheweter
flomchart for the volunme nmenu display reproduction process of the
system cont r olopticalvh@ibst he With this large storage capacity of 4.7GB,
there is more than enough capacity for a whole feature film
to be recorded on one disc, with it further being possible
10 for +the manufacturer to include soundtracks .in several
different 1anguages. In.fact, the storage capacity of 4.7GB
achieved by thiS'substraﬁe techniques allows the storage of

several sets of wvideo aqd audio data on a same disc.

Video Objects recorded on a DVD

15 ' Fig. 4 shows the how the compressed video daté and
compressed audio data make up the combined data sfreams
called video objects. These video objects recorded on the
DVD correspond to the system streams of the related art
shown in Fig. 1, although, since there are differeqées in

20 data cqmposition, these streams are called video objects
(hereinafter abbreviated to VOB) for ease of understanding
in the preseﬁt embodiment.

Fig. 4 drawing shows the. original video elementary
stream, audio elementary stream and sub-picture elementary

25 stream together with a VOB. This illustfated example

' conforms to the compression method and data format

stipulated under MPEG2 (Moving Pictures Experts Group
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mrenu” key on the renote controller is depressed in the pr esent

enbodi nent; 25 Fig. 18 shows an exanple of a programchain in the
present enbodi nent; Fig. 19 shows an exanple of a karaoke
reproduction vi deo object in the present enbodi nment; o

Fi-g. 20 shows 355§5§?§§ part selection video object included in the
vol ume nmenu praogram-—chai'n in the present enbodi nent ; - Fig.

21 shows t he operak}0 [ mea . RhRe: : &iqg;co_ Lgi
and post-processinghcgﬁggn%%?mgégkes%&dg% ngﬁﬁg§%$yé@ﬁ§%55 Vi déo 5&% I'n

the video obj egigecaMhta stream wWHi%h Xa hg%na_ééﬁfé?éédfgﬁdt %iovdil.dn%% .

manuf acturi ng process of the optica Isc in e present e

DESCRI PTI ON OF ; fbbrPREEERBED E¥BELYEDT 3P  pictuddle (Lc%ﬂ&)’"i Nehidt b

explanation of the multinedi a optical disc of the present-
embodi mens whi liprekees 49 \Aideo 1, vARIPRe ¢iddcdsgital Mh @R HrSfving.

(hereinafter, DVD), this being a 120mm di amet er optical disc which
‘has a storage Here eaCAP@®UP \ireflualed g curkBevdli @@byb el FeBeANEr3ind® of
conventional video data.$hich eQuates to a reproduction time
of 0.5-1.0 second. 1In Fig. 4, each GOP unit is made.up of
a plurality of video packs which have been pack convérted in

10 units of 2KB (kilobyfe) length.
| Similarly, "audio elementary stream" is composed of an
audio signal inciuding  left/right channel components of

- steréé sound and a sqrround component which have been
combined during compression, with three kinds of audio A, B

15 and C being expressed as "audio A-1, audio A-2....", "audio
B-1, audio B-2...." and "audio C-1, audio C-2...." in the
drawing. Here, each of audio A-1, audio A-2 .... is made up
of at least one audio data pack which has beeg pack
converted in units of 2KB (kilobyte) length.

20 "Sub-picture elementary stream" is a data'stream-which
includes compressed graphics, with there being two kinds of
subfpicture which are expressed as "SP A-1, SP A-2...." and
"SP B-1, SP B-2....". Here, each of sub4picture SP A-1, SP-
A-2 .... is made up pf at least one sub-picture data pack

25 which has been pack converted_in units of 2KB (kiiobyte)
length. |

This wvideo data stream, audio data stream and sub-

picture data stream are interleaved into each VOB. The

20



-15 ;Physical Construction of the Optical Disc Fig. 3 shows a

cress-section of the DVD. Starting from t he bptton1 DVD 107 is
formed of a first transparent substrate 108 which is around.0.6mm
t hi ck (mhich is to say, bet ween 0.5mm and 0. 7mm t hi ck), on top of

¥ h
metal foil is SYEh L”%é&"??%a‘fﬁb R rERiGUng S et o [BOb ERE LD o0
transparent substrgate é.}[,'luqul 6@8& Qél}}é@plg ;:Hg .%ree%%ff \Oﬁgﬁ%)é:lénent

| ayer. 109. If necessary, prlnt ayer
printed |abe':méﬁa@éh@ﬁ@dlﬁ?ofﬁ8t9$ntEg 1Aer1866889inkh agaﬁgrent t
substrate 111, wt bel ng necessary for this print ayer

112 to cover tv@B§ntthé Qmﬁﬂlest unit for the 1nterleav1ng of maﬁ%%e ent
In this draw ng, the bottom side of the disc onto which t beam

113 is shene apdfdrRatibh Cliithf %@atdt%f %{it?&éj of datal &éeéaﬂfe& hg figgnt
surface A, while the top side of the disc with the print. layer 112

is set as the uebt Gheféltafter, VOBLHES €, HerRdeNhEdrmatd o Pledishdy BickS
are fornmed in the |nfornat|qn | ayer 109 side of the first

t ranspar ent interaubite at eedfBdbyt bompnuéapésia Dy Pr 0a€6smaeibhat which
I nformati on can be recorded by varying the length of pits and the
interval s bet v@@b%%nﬁWltﬂhsngs ofo Huwy, aufitoi ddéat anidnsub-picture data

whlch is reproduced by the reproduction device as an
10 accompaniment to +the wvideo data is included in +the
managemeht information. Each pack is of 2KB size which is
_the smallest unit for.re?rieval from the optical disc, which
is to say the same size\as each logical block (sector) on
the optical disc. This is shown in Fig. 6 and is described
15 later in the text. By means of this arrangement, d&namic
reproduction control can be achieved even by a reprodﬁction
device which a small capacity memory.
The above construction for VOBs means that VOBs which
store filme, for example, can include soundtracks in several
20 different languages and sub-picture data for subtifies in
several different languages, in additioh to the video data.
In such a case, efficient use can be made of the storage
capacity of the optical disc by th requiring a plufality of
separate system streams like conventional techniques.’
25 Fig. 5 shows fhe data format of each of the video data,
audio data, sub-picture data and pack management information
which are interleaved in the VOB. Each kind of data in the

illustrated VOB has been converted into packets and .packs
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.10  and protrusions of the pits in the first transparent surface

108 are inprinted into the information |ayer 109. The | engt hs of
the pits and intervals for this disc are shorter _ ‘than on a
conventional CD, with the pitch of the information tracks in which

e oL e Rl TR0 Ol DRI M GRECS S,
;:rst transpa%%ﬁt fﬁ?tﬁﬁge acket'égﬁlég @P'?Esmé éﬁé%ﬂggdfﬁigﬁgnkgay
at . The seton t ranspar ent substrate 111 1s a reinforcer and”is

made of the gireamplhd NiChBR8SY 252 WG HBadr | e R TREBERR aRl

the 20 first transparent substr wth both of "its surfaces

being flat. gata whibAf WdR QP iDKpyRld.evednkr WBAtuseki B¢ ofhdli Spab)
shining the |ight beam 113 on the disc and neasuri ng changes in the
reflecti @ ratieaddr't Whidyhowotthbl4tarthef ki ghtk 2hd "ppoketlHeades"DVD
has a dianmeter of around 1/1.6 tinmes the di aneter of a |light-spot on
a conventi onalwlGlehlshdws &he starti ofrgwecket donfonme tioc MPEGBestandalid, of

t he objective |ens and a reductijon in the wavel ength X of the |ight
beam so that their explanation hag been omitted and the fybiowfinghe

physi cal construction descri bed above can :
. explanation will focus on the information used to express
“the differenf kinds of data.

10 The "stream IDﬁ included in the packet header is an
eight-bit field which shows whether the packet is a wvideo
data packet for a vidéo elementary stream, a private packet,
.or an MPEG audio packet: Here, a “private'packet" is data
whose content can be freely defined undér MPEG2 standard.

15 In the present embodiment, private packet 1 is defiﬁed as
audio data and sub-picture data while private packet.z is
defined as pack management information. = Private packet 1
further includes a substream ID, which is an eight-bit field
showing whether the paéket contains audio daté or sub-

20 picture data. The audio data defined by private packet 1
has a maximum of eight kinds of settings #0-#7 for linear
PCM format or AC-3 format. Also, the sub-picture data has
a maximum of thirty-two kinds of séttings #0-#31.  The
stream ID and substreams are used by the reproduction device

25 to. determine what kinds of packs are present in the
retrieved information and how to separate them.

Here, for video data, the "data" field is made up of

MPEG2 compressed data. For audio data, the "data" field is
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‘storé around 4. 7@ of information on one side, which is al nost

elght tinmes the storage capacity of a conventional CD. As a
result, it is possible to achieve a great 5 i nprovenent in picture
quality for noving pictures and to i ncrease the reproduction tine

L(r;g;ns'F e ‘7I'ﬁ| ;n E{&i%s u%i()@ S org'dle ogfp%?wﬂék&lﬁ%s%fﬂéa%l g#'ﬂ‘t? use

as storage FlnaT§§'aenabSQ?Udﬁ%ﬂ@fg”&at% fH% "data" e 5 Al &e Dy

techni que which has ok oveifn IS orage capa
I's a reductionggf h3pat da hidhay e h ggﬁﬁn und th
spot di aneter SQIgEBQ =8 glsgnwbyg?hggégga%?oﬁo %?é %aser wave engﬁﬁﬁg
[err]/nuneri calencoding.aperture of objective |lens NA'", so that the spot

di aneter D 15 can be reduced by reducing the | aser wavel ength X and by

I ncreasing the numerical aperture of objective lens NA It Shoul d be
noted here that if the nunerical aperture of objective lens NA is

i ncreasedd conBeite Spbeppsiitdéonoofutbe Entiredbdisto the rel ative
inclination, known as "tilt", between; 20 the optical axis of the beam
and the disc surfaf&g- Pnsbewsr a Slmpllﬁeca§uppr@§3thﬂﬂdatqﬂﬂnnsnﬂuntlon
DvDs wuse a transparent , Substrate of reduced thickness. Such a
reduction in tRE the entipe .pREicajfdise ipakRppEeserterPadimertat es t he

robl em ' of reduced phys rability for the, disc, although this
25 probl em can bé ov &ﬁ&&n533 ?tﬁnHBFWFHS ' DYDE HH Mot pRr the optical

‘Ssubstrate. Fbrﬁlﬁbg?ﬁ§%e§§§£réﬂ é&:d%%hf%%'Sfégdﬂgx§1ééél£led into a lead-

substrates fornme sane t ness
10 ~ in region, a volume region and a lead-out region. Here, the

volume region is further made up of a volume management
region and a file region, with this file region being made
up of a video manager file (hereinafter, Video Manager) and
a plurality of v1deo title set files (herelnafter video
15 Title Sets). It should be noted here that although the
Video Manager and Video Title Set are explained-as each
being one file for ease of understanding in the present
embodiment, due to the extensive capacity used when storing
a movie, for example, it is desirable'for the title-to be
20 divided into a plurality of files which are consecutively
arranged on the optical disc in order, to facilitate
management by the reproduction device.
The "lead-in region" is located at the innermost part of
the optical dlSC and stores data to stabilize operation at -
25 the start of retrieval by the reproduction device.
.The "lead-out region" is located at the outermost part

of the optical disc and stores data which shows that the
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-material. 18 ~Data is
rread from DVDs using an optical systemwith a short wavel ength
(650nm red sem conductor |aser and an obj ective | ens whose NA
(nunerical aperture) can be enlarged up to 0.6nmm If the thickness

of- the transpag supstrate .5 s reduced to around 0.6mm a storage
capacity of ar%(ijefnl}d"e Peg}loaz}l%egéined;e achi eved for one side of a - 120mm

di amet er opfLal ol $he i’géh?xtghi $d aiﬁgaﬁéﬁr %&WC ldhe Oﬁ.etégZ%’

there .is nore than enough capacit r a who eature

recorded on ongdisif. aMd hthe fleddesubeigRassehie 140 mad®’ dd€of an
manuf acturer to 1nclude soundtracks in several di fferent |anguages.

In fact, the s:ef@gesiARattde/ Mimber/ 68 logicalabhbekedwhychhagesabshhgea
techni ques all ows the storage of several sets of video and audio

data on @& sanoriicCa spiral +tWadso 4B ect sneecdamdagionad Afraggs  Each
Fig. 4 shows the how the conpressed video data and conpressed audi o
data nmake up tlogicmaibibbobklais madeanp of 2KBcarddiwi dibstihgeisked ThHeom
.video objects recorded on the DVYD correspond to the system streans of
t he rel at ed argach other using a block number (sector address). Here the
logical block size is the smallest unit for retrieval by the
reproduction device, with the size of each set of wvideo
10 data, audio data, sub-picture data and manégement data shown )
in Fig. 5 being the same. |
The "wolume ménagement region" takes up a necessary
number of blocks starting from the first block and is used
to manage the entire disc. It stores information for the
15 files in the file region according to IS013346
(International Standards Organization) or other such
standard. ’
The "Video Manager" in the file region expresses the
management information for the entire disc. This volume
20  manager includes information for expressing a volumé menu
which is a menu for setting/changing thg reproduction
control for the entiré volume. |
A “Video Title Set" in the file region stores a
plurality of VOBs and information for reproduction control
25 of these VOBs, with each Vidéo Title Set having a size which
is an integer multiple of logical blocks or, in otﬁer words,

2048bytes*n. Here, when there are three versions of a same

movie title, these being a no-cut version, a cinema version
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.shown in Fig. 1, although, since there are differences in 20 data
conposi'tion, these streans are called video objects (hereinafter
abbreV|ated to VOB) for ease of understanding. in the present
enbodi nment . Fig. 4 drawi ng shows the original video el enentary

stream audi o ol £1ENL31 4, 3LASAT RN BUD- RhGLIL Al Yoc@5es RRAEAW

together with S ed exa conf or s

compr essi on el RoggndfialA e Mikse need bBMLgLE. ey PR \Bkh"Be

Pi ctures Exper

| SO13818) . common té e d‘iﬁ@ﬁhﬁx’t véngBnS | GFe @t Sild e 3dtH %oﬁm_on

serial - eo data stream whic een conpressed and di vi ded
interval s cal I@@b.&‘f 8HASs voBsPiriiRs $8Ba)yWBheh vair@iord ar&Xpe8ssaddaasin
"video 1, video 2, video 3...." 1In the draw ng. Here each GOP

incl udes ®rounghiselied @iftld Sert.f I @ABSsObe of one CMON/ &R dRalset theo that a
whi ch equates to. a reproduction tinme of 0.5-1.0 second. I'n Fig. 4,
each GOP unit seftwale udetbloper ta beurald tmeﬁevudeoapmobv&av,thhwhmle
been pack converted in 10 units of 12KB (ki l obyte) | ength.

Simlarly, "aushoie] emermre ysorg ckor Karapkeposed of an

Data Composition of the Video Title Set
Fig. 7A shéws thelinternal construction of the Video
10 Title Set shown in Fig. 6. As shown in this drawiné, the
video Title Set is.madg up of videb title set management
informafion and VOB sets. o

Each "VOB set" is made up of -a plurality of VOBs. As

shown in Fig. 4, each VOB has a plurality of sets of audio
15 dafé and a plurality of sets of sub—pidture data which are
interleaved together wifﬁ video data.

The "video title set management information" includes a
video title set management téble, title search 5ointer
management information, a prdgram chain information table

20 and the like. | | |
- The "video title set management table" shows the
internal construction of the wvideo title set management
information" whiqh is to say the contents (such as the kind
of information stored or whether there is a table) of the
25 video titlé set management information. |
Tﬁe'"program chain information table" is a table which

stores a plurality of entries of program chain information.
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.audi o signal including left/right channel conponents of stereo sound

and a surround conponent which have been combi ned during
conpression, with three kinds of audio A, B 15 and C being expressed as
"audio A-1, audio A-2....", "audio B-1, audio B-2 .é" agd "aui;o
C-1, audio G2 [ e r ck - Lo
A-2 .... is naggrﬁp Qaéﬂ e(ﬁtrgt o :I\t%%algﬁﬁ S‘ lggt gngégﬂgvx%ggh %rés een
pack COﬂnEbEmdtthUmd#Séﬁe2§¥b§¥bhoﬁhb§h |%ﬁﬁkﬁx i£0to say route
"Sub-picture el ementary streant is a data stream wh i ncludes
conpressed gr aphifegmantibh bhewenbebﬂgebWthb&d&npprder offﬂﬂbﬂﬂﬁalﬁﬁyV$ECh
are expressed as "SP A-1, SP A-2...." SP B-1, SP

Here, each of ¥0Bspi esureelP Aag, éﬁhtrol 1n£bﬁhatlonlsrémﬁkin§)(ﬁoéﬂthe
| east one sub-picture data pack 25 which has been pack converted in

units of 2KB (kepobduefrion of [thegtgrogram chain.Thi Invithde eabodimesst) a
audi o data stream and sub- picture data streamare interleaved into
each VOB. Therogram chain (hereinafter, PGC) is a Z0ist of VOBs whichkyid e

used for this interleaving is called a GOP unit. : It should be
noted that in EREifPdsbNt 2eFBOEPARGLion ordemnnsgdescribetoaiaviesn  iRere,

info VOBs, In these VOBs, the small est unit for the
:2:2;:Z:x?ﬁg o$ynaﬁ%55ﬁﬁﬂt the route information, the software title

deve;oper can freely combine any number of.VOBs in' their
10 desired order as a PGC. |
Each entry of program chain information stores -
reproduction time, a pre-processing dommand; ‘a post—
processing command and route information.
"Reproduction time" stores the reproduction time of the
15 menu. |
A "Pre-processing command" is a control command® to be
executed before the start of reproduction of a pfogram
chain. |
A "Post-processing command" is a control commands to be
20 executed after the end of reproductign of a program chain.
Pre-processing commands and post-processing commands are
commands for reproduction branch control and reproduction
output control. An example of the former is a LINK c@mmand
indicating a next PGC to be reproduced while an example of
25 the latter is a SETSTN coﬁmand.for setting the combination
of audio data and sub-picture data. to be reproduced out of
the plurality of sets of audio data and éub—picture data.

The "route information", as shown by the arrow in Fig.
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-5 information with the other kinds of data is called a VOB ~ouni t

(hereinafter, VOBU). Here, information necessary for I nteractive
reproduction, especially information which enabl es swi t chi ng of
t he audi o data and sub-picture data which is reproduced by the

reproducti on ﬁV' xpAssdd) thE &Fr‘Er 159 5Peth\é' d@nﬁsiﬂghﬁcﬂ S

“included - in nanagenent nt or mat1 on. ach pack Sl ze

which is cohBSsé”&i'@@blﬁhd Eﬁ&lh@éé‘%ﬁﬂnﬁéﬂg‘EB%<Hﬁa£éétﬂhécthe
whi ch is to say the sane size as each |ogical block (sector) on

the optical di36gidals dadreR@WVof Nebicl VOBNEni scHiesstbbefe Hrea | gEertHan
the text. By means of this arrangement, dynamc repr oducti on
control can beopthtcaledimeen byrhe r 2psedust | ¢hese poinligatseivhi ghvensnal |
capacity menory. The above construction for VOBs neans that VOBs
whi ch 5 srep20du¢htqnfo¢demamﬁleachaofinhéuﬁeBsowthhafbrmimhseEEKaI
20 di fferent | anguages and sub-picture data for subtitles in o

several differEer thagexgeplei Anadia.i 5Bt ctheerquteoinfommation folrn REh

a case, efficient use can be made of tihe storage capacity.of the
optical disc bynﬁ%¥m¢ﬁkﬁﬁr#hgl%¢b¢®¢ﬁlP@ynﬁﬁrs which sghavaeachy ofe VOB didans
| i ke conventional techpiques. Fig. 5 shows the data format of :

each of the vi at3. By %EGP% H§t§h1§u859|éP@PEmGE%Qna#a pYOB#1 is

managenent |nfornat which are interleaved in the VOB. Each kind of
data in the #T?EQTEEQEPVCB has been converted into packets and packs

21 10 VOB#2 is reproduced and finally VOB#3 is reproduced. Also,
this route information includes VOB attributes whicﬁ show
whether each of the'VOBg indicated by the pdinters are part
of a multiangle block.\ Here, a multiangle block is a
plurality of VOBs which include video data of a same subject

15 shot at different camera angles or with different views.'
The "title search pointer management information" is the
list of contents for the Video Title Set and, for each“video
title included in the in the Video Title Set, shows the PGC
include in the video title and the first PGC to be
20 reproduced when at the start of reproduction.
The following is a detailed description of the route
information included in each set of PGC information. .
..Fig. 7B shows the detailed data composition of theiroute
information (hereinafter, route information #1) included in
25 PGC - information #1. Fig. 7C is a table which shows
information extracted from route information #1 in PGC
information #1. As _shown in these figures, route

information #1 is an arrangement of VOB information #1-VOB
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.accor di ng to MPE&Q standard. In this enbodi nent, each pack cont ai ns

one packet called a PES (Packetized El enentary Stream) and is nade
up of a pack header, a packet header and- data which take up 2Kbyt es.
The contents of the "pack header" whi ch shows t he start of a pack and

"packet header :.nform?ﬁ:.éﬁﬂ' %el ; t&%“g 1.& §S PRRKER 8 &@n{?‘h% RK#

standatd af t p anation een om tte
fol I owi ng peCXP! i‘ﬂatféﬁr&\ﬁu&ti&‘fuso%f ne | HFABL | Sk uss%it t GEXPESS
the different kinds of data The "stream | D' included in the

- packet header ifféfmation 1§Ixﬂ£ktebm1§ éf%%mmmwﬁ@w&%m@@
Is a video data packet for a video elenentary stream a private
packet, afeaadf MiS VOBl iah P FOREhttHebAte8 WRLCN adlfowakhetbldck datre

whose content can be freely defined under MPE&Q standard. 15 In the
present efbodi andt therblatle madket Heres, dele nelbaks type shoaisdiwheddter atiich
sub-picture data while private packet 2 is defi ned as pack
managenent i nf $eRuaisan elemerdt énpacheltiangle bléckt (erethet udesis angle
substream I D, which is an eight-bit field showi ng whet her the packet
contai ns audi codaratoangl®e) and theiklagle meden shopse thedinengs #1ddhendPhy

private packet 1 has a maxi rum of eight kinds. of settings #O:#7 for
| i near in the multiangle block when the block type is "angle”.

Putting this another way, out of the plurality of sets of

10 VOB information in the route information, this shows from
which set of VOB information to which set of VOB information
the multiangle block is formed. More specifically,;it:shows
whether the position of Fhe VOB informatibn in the.bleck in’
the route information is the start of the block, the middle

- 15 of the block or the end of the block. For roﬁte inforﬁation
#1 shown in Fig. 7C, an example of normal (non-block) fGC
information is shown. As shown in Fig. 8A, by means of this
route information #1, VOB#l, VOB#2 and VOB#3 are reproduced
in that order.

20 An example of route information (route information #2)
which includes a multiangle block is shown in Fig. 7D.
Here, PGC#2 which is reproduced by this route information #2
is depicted in Fig. 8B. For the route information #2 given
in Fig. 7D, the elements of PGC#2 are VOB#4-#8. Of these,

25  the block type for VOB#4-#7 is multiangle, with their
respective block modes béing start, middie and end, so that
they form the multiangle block shown in.Fig. 8B. In this

case, PGC#2 does not have VOBs #4, #5, #6, #7 and #8
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PCM format or AC-3 fornmat. Al so, the sub-picture data has a maxi mum

of-thirty-two kinds of settings #0-#31. The stream I D and substreans
are used by the reproduction device 25 to deternmine what kinds of
packs are present in the retrieved information and how to

_ h Here, f deo dat "data” field
of twpégzresﬁafigsssd TBorthe ey Pk, h2thRE Do, 419 RARFOQICtion”

E 3. f t.
|2:i2n'al ly, for suS prct grlé%fg’rfn a, tc’tarﬁzlr%lggﬁeo JL}?ET"\{EI girglcnggé#‘l :Lsorrep 3 ué)éém
graphi cs data Wﬁ‘tﬁhtm% hean %%'aprb‘iﬁsé“rﬁe Uv?éé‘goﬁ{!”oke%%h gunﬁlang%c%’icf&

5 Data Conposition of the Entire™Di sc

sinplificationyaichheafiata GIAFHGLC HPth %kbﬁ eBhi bReRRliEA Jf S¢
|nnPhe presentwengodlgént SEEy %r&ﬁﬁflnathlg dram?ﬁg, %he regi ons

on the opsi cal remote cBh&goMieh bb@beedabs#eaasbel%gagl ¥epraguddaed i1 o
a lead- 10 In region, a vol une region and a | ead-out region. Here, the

vol une regi on shotildt ber nogda hpref thatokhsevoBNaBeeBntis to beldﬂhplhyﬁﬁia
file region, with this file region being nade up of a video manager
- file (hereinaf férstVidea Mubigangkmdblock (which is to say the default

angle) is the VOB whose block mode is start. For the
example shown in Fig. 7D, the VOB to reproduced after VOB#4

10 is the VOB whose block mode is "start", which is VOB#5.

Data Composition of the Video Manager

Fié. 9 shows the ipternal construction of the video
manager shown in Fig. 6. As shown in thié drawing, the
video manager is made up of videq manager manaéement

15 information and a VOB set. Here, video manager management
information includes a video manager management table('title
search pointer ‘management information, volume menu
management information, a PGC information table aﬁd the
like. |

20 This data construction differs from the composition of
the Video Title Set shown in Fig. 7 in that it includes
volume menu management information but that the PGC
information does not include automatic reproduction branch
informatioh, pause reproduction  information and menu

25 selection information. Otherwise, the data constructions in
Figs. 9 and 7 are identical, with the elements which are not

really necessary having been omitted, so that only the
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-a pldrality of video title set files (hereinafter, Video 15 Title Sets).

I't-should be noted here that although the _ Vi deo Manager and .Vi deo
Title Set are expl ai ned as each being one file for ease of
understanding in the present enbodi ment, due to the extensive

aci : her 00, s ' f le, it is desirable f
The title to biiessrRbblluian, pe SubPEiReri B8 11 ok which are

consecuti vely Thear'(rﬁﬁgg%&@a%c&e i d Shedi S&Ar%e'o[%ggn I QA

managenent by the reproduction device. in.region’ 1s

located at thecbnseriBEioRaldf Ofhe video! hfarid:€ahafh§Emane &trﬁrcﬁﬁn&ﬁ.tcﬁq to
stabilize operation at 25 the start of retrieval by the reproduction

devi ce. whiclheig| ebdl- astiy r eghe®n "cdstdragnt qadnush t kes oWy MEidards
of the optical disc and stores data which shows that the -
23 5 infoxmwa then reghoed as whedder there is a fdiglé Yy dfirthg egiden'
Is | ocated between the lead-in region and the | ead-out region and is
made up -of anmanager management|imfeprmatder. of | ogi cal bl ocks which are
arranged 5 onto a spiral track as a one-di nmensional array. Each
| ogi cal block is rige lUplbke Zaargh nointien mepeigsementf igfiormation” shows
a list of conteﬁts for each video title in the volume,’which
is to say to which video title set each video title beldngs.
10 The "volume menu.management information" includes access
information which is a set of pointers indicating PGC
information for the volume menu. Here,.the volume menu
(hereinafter, the master\menu) is a menu for the settihg and
changing reproduction control of the entire volume and is
15 the menu which is displayed whenever the "menu" key 6n the
remote controller is depressed at any point during the
reproduction of the disc. For the case of a karaoke disc,
the master menu is é menu for selecting a title (which in
this case is é song) recorded in the volume. The data for
'20 expressing this menu is stored as one or more PGCS.E This
volume menu management information is can bé stored, for
example; in a buffer in.the reproduction device and'then
referred to every time a user depresses the "menu" key on
~ the remote controller during reproduction. By doing so, the
25 VOlume menu can be reproduced in accordance with the
refefred to access information.

The "menu PGC information table" is a table which stores

at least one entry of PGC information for a menu. As shown
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_each ot her using a bl ock nunber (sector address). Here the | ogi cal

bl.ock size is the smallest unit for retrieval by the reproduction
device, with the size of each set of video 10 data, audi o data,
sub-picture data and nanagenent dat a shown in Fig. 5 being the sane.

The "vol une ag nt I QN Lake up,a_necess er. f bI ks
starting fronagﬁ ?rgfrﬁgocﬁ Ehd-i gh S menu %Fé %gﬁgéga%%ggbn |re %?

It stores 'nf0£ﬁa£%8g%&05yt£@beé§ 1nfdfﬁ§%10drlnéﬂﬁae fid &he KRAWME menu

according to (I'nternational Standards Organization)

or other Sucxhana%emenﬁt andaiflation. It shbhAd \belegobbdapere ithattheHd | e
regi on expresses the ' managenent information for the entire disc.

This volune 2@olumiBnNmgan htekbldess fxyratded dNingxPpr psaLalityV SleumsoENU
which is a nenu for setting/changing the reproduction control for the
entire vobune. indicated iA ‘tWhidedabilel e séetthdatn ithemdy| ber agihdiersirahbdsad
plurality of VOBs and information for reproduction control 25 of these
VOBs, with eacheMides Viotice $ptidemgengnensiger ahmelmu of amny forimntfagely

mul tiple of logical blocks or, in othar words, 2048byt es*n. Here,
when t here arechbser bﬁr%|t¢m1©fdewainner- movie title, these being a
no-cut version, a cinema version 24

Data Construction of Management Information in a VOB .

Fig. 10 shows the composition of each set of management
10 information which is interleaved in the sYstem streams shown
in Fig. 4. As shown iq this drawing, the pack management
information is. made up qf trick play iriformation, higﬁlight
information and standard information.
The "trick play information" is information forltrick
15 plays, such as jump addresses for fast forward reproduction
or rewind reproduction operations. ;
The "highlight" information shows information which
indicates +the reproduction control corresponaing .to a
selection of a menu according to an operation using a key on
20 the,remote controller and the menu display information which
uses the sub-picture data. More specifically, this is made
up of a number of selection items, color.information, and a
plurality of selection items which are themselves each made
up of item display information and a highlight command.
25 This information is for realizing interactive processes with
the usér by-inviting user . selections by'displaying item

images using sub-picture data and receiving user selection
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and a television version, this Video Title Set is made up of the

names of these three versions. Si nce VOBs can' be compon to these
different versions of the title, both common VOBs and VOBs unique to
only one version are recorded in 5 this Video Title Set. The size of

one VOB can be sef. Q.Xthh%he remoté Oéonv@zr Eflflde%ve' PREE llu.glbxfn. ShE o5 ?Jéma'glon

novi e, a whol e e song "kaf a0Re"

Conposi tion Oflkh%rgkgﬁﬁ IhtgﬁcﬁeVOBU so t atFiﬂte€$E§I5gwbé§P %féﬁgqgén

construction of the Video 10 Title” Sef shown i n

this draw ng, hheachleveth@eﬁn}Iben@eHukin&aﬂﬁeUPeBEOthﬁﬁoh'EkeaS?bB
managenent I nformati on and VOB sets ach "VOB set" is
made up of a pl uralthey "aimyéBsof #election Sh@M@"Iékﬁiébséb tﬁéﬂhﬁﬁﬁéﬂaéfa
plurality of sets of audio 15 data and a plurality of sets of

sub- pi ct ube dati&ewsi whishecan be seheetédabydnéagetdifra widdr \Opteratidm. in
The "video title set managenent information” includes a video title
set managenent regppese ttal e seeneh dispibgr. As onanagmmpite,i nthenmiermn,
a programchain information table 20 and the |iKke. The "vi deo
title set rranaaéﬁEFiFYt dpre sadwsbehe displaynt ef naltesondmegesi osuch tdm

video title set enent i nformation” which is to say the contents
(such as the k?ﬁgg on buttons or selection icons which is achieved using

sub-picture data.

10 The "color information" is information forlindicafing a
change of color when an item is selected or confirmea by a
uSer, to indicate tha; this item has been selected or
confirmed. ‘

The plurality of "selection items" are a same number of

15 pieces of information for indiCating items in the menu as
given in the "number of selection items" information. In
this . embodiment, selection :Ltems 1nclude a plurallty of
pairings of audlo data and sub- plcture data, with the free
selection of these by the user being possible.

- 20 The "item display information" of each selectioﬁ item
expresses the area of the sub-picture for which the color
is to be changed when an item is selected. As one example,
if the button or icon showing the item is rectangular, this
can be' expressed using the coordinates of two opposite

- 25 vertices (corners).

:The "commands" in each selection item are the
reproduction control commands to be executed when +the

corresponding menu item is selected and confirmed. LINK
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-of iﬁfornation stored or whether there is a table) of the 25 video title

set managenent i nformation. The "program chain i nformation table”
is a tabl e which stores a plurality of entries of program chain
i nformati on. 25 Her e, each_

entry of progr%\%}%&gﬁidgl forsr%,l&n grﬁl%xa%%% are llr}:fOI‘ITB.tIO fsgro N€ ch

program chai n, 0 say rout

reproduction opdamaghis? p&ﬁkﬁ'&ﬁﬁﬁ@hds re ég?%% 1O BESn ?nd
information relating to the reproducti o e progran1cha|n

thi s enbodi nentinddcate a j dQQE@rPGthQirﬂ (rerai nght §f16118§€és' £hé hiberlof
VOBs which is .. decided by a reproductlon order as descri bed :above.
Her e, by PeCt inFotrhetiont enitiyoimatihen PAO & rFYrmeaion itdle shown
devel oper can freely conbine any nunber of VOBs in their 10 desired
order as & PCCin Figs. 7A ardhch Batuglngfsuchogmmman@@ﬁmfhelfépﬂd&uaﬁmbn

stores reproduction time, a pre-processing conmand, a -post-
processi ng conﬁﬁndcandcanutqan¢ﬁlnrnhe<3meproduction bE@paodmurremmtlnuﬂ,
stores the reproduction tinme of the 15 menu. : A

"Pre- proce55|n§e§§ﬁﬂﬁﬁdth¢sl@dt©@t¢@lPQQnunﬁnrmatinn #n and then commence
the reproduction of PGCHn in accordance w1th the retrieved
information. SETSTN commands are expressed as "SETSTN #i,

10 #j" and indicate the reproduction of a combination of‘audio
data #i and sub-picture data #j. Here, #i and #j are.the
number of the audio data and sub-picture data in the VOBs.
By uéing_such commands,‘the reproduction device switch the
reproduction from the audio data and the sub-picture data

15 currently being reproduced to the indicated audio dafa and
the sub-picture data during the reproduction of a current
PGC. Also, by setting a third parameter #k in such éETSTN
commands_so that they become "SETSTN #i, #j, #k", it is
possible to indicate an angle number in a multiangle block.

20 These commands are common to the pre-proccssing
commands, post-processing commands and highlight commands
described above. Here, the desirable use of these commands
is for the pre-processing commands to be mainly used for
initial settings of combinations of audio daté and sub-

25 picture data to be used in PGC reproduction, highlight
commands ‘to be used for settings and changes in accordance
with user operations and poét—processing commands to be.uSed

for default setting or resetting the entire optical:disc.
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executed before the start of reproduction of a program chai n.
A. " Post - processi ng command” ‘is a control commands to be 20 execut ed

‘after the end of reproduction of a program chain. Pre-processing
commands and post - processi ng commands are commands for reproduction

| e Of
Pormer ToMID) B A R s 841 o wiH BUb1GIRYETK o3 RN Comtabds,
while an exanphgyobingd rell halheind geaa%lizmdccosngagg%gsogn@em&wgg
audi o t at

conbi nati on a and sub-picture & Teproduced out

of t he pkﬁ@glwaylohogebg abksapdiggdat a and sub- plcture data

The "route information", as shown by the arrowin Fig. .

26 7#heeXprtassasd hith feafEils " Otk ST i AkorRatYORS sHdrChas
conpose a PGC and includes pointers for indicating the | ogi cal

address of eactheCBepnodhetionrfeiataes cugdorted by thpt dagh ithSthe GOHE
| irst of these pointers is given in 5 reproducti on order of each of the

VOBs whi ch forangheipgtudes mulRdandie examfpmnatiids g.agB, ohbe kdmide of
i nformation for PGC i nformati on #1 i ncl udes pointers which show each
~of VOB #1 repradya§hona. fwmhs ofMuktarROAE | Abdormaitdont 1staOBg 1 & s

roduced, the
rep Eurallty of VOBs for video of a common subJect which is

shot at different camera angles and so is information which

10 enables the user to switch to their desired angle ﬁuring

reproduction. More specifically, when then are n VOBs

corresponding to angles #i to #n, the multiangle inforﬁation

is ﬁade up of n diffegent jump addresses (logical block

addresses) which correépond to each angle number. . Here,

15 each jump address is a jump address for a different angle

and so indicates the reproduction position of videé data

which is synchronized to the wvideo data in the VOB which
includes this multiangle information. |

Fig. 11 shows a multiangle stream controlled by the

20 multiangle information. In this drawing, VOBs.#4-#8 are

VOBs in PGC#2 shown in Fig. 8B, with VOBs #5-#7 beiﬁg the

multiangle period. The VOBs #5-#7 in this period include

video data for a same subject shot at different angles, with

switching between them during reproduction being possible

- 25 usiﬁg the multiangle information. By doing so, the user can

switch between video clips taken at different angles. In

the, enlargement at the bottom of the drawing, switching

between viewpoints using the multiangle information is
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10 VOB#2 I's reproduced and finally VOB#3 is reproduced. Al so,

this route information includes VOB attributes which show : whet her
each of the VOBs indicated by the pointers are part of a mul'tiangle
bl ock. Here, a nmultiangle block is a plurality of VOBs which

“include video gg{:}anof aAssa(ggsé&bﬂ)g&tﬁééet_ pgttlgg Chff%rf%%aﬁfg%ras &S

or with differ Vi ews Sea 301 N er nanagenen

i nformation” '%héhgump addrE%%Eso&oEogfﬂaﬂi %ehp%éﬂf$ﬁﬁé@ﬂdﬁig§§iﬁﬁghs

for each video title included in the in the Video Title shows

the PGC ihnehddeoBs dherNddte@dta lrerabdnbkeahires. PAs tcﬁhé)%xélﬂble
reproduced when at the start of reproduction. The following is a

detai | ed descrthei amDiidmgle ounFormation ninr rstdtem i noB#dedstdareacryLﬁqi

of PGC i nformation. Fig. 7B shows the detailed data conposition
of the ro&te addressnﬁnfanmaumo@héoelW&B#érandodhmp rfddirests dmfdhmation

I ncluded in 25 PGC i nformation #1. Fig. 7Cis a table which _shows

i nf.ormati on exfeactV@B#7r.om Louttthe nibinvatrabedlexample, VOB#6 nApAntlORHY
#1. As shown in these figures, jroute information #1 .irs an

arr angenent of comkainf gimddesn #formation. An angle menu is displayed 27

i nformati on #3 whi ch shows the VOBs which are el enents of
when the user depresses the "angle" key on the remote

control 91 so fhat the user can indicate his/her désired

10 angle. ane an angle has been indicated, reproduction is_

| commenced at the jump address corresponding to the indicated
angle by the reproductiqn deﬁice.

rﬁaving explained t@e data construction stored on the

disc in the present embodiment, the following is a

15 description of the reproduction device for the optical disc

having this data construction.

Outline of the Reprodﬁction System

Fig. 12A shows the appearance of the reproduction system
of the present embodiment which is made up of a reproduction

20 device, a monitor and a remote controller.
"As can be seen in the drawing, the reproduction device
1 reproduces the DVD shown in Fig. 3 in accordance with
operétion indications made using the remote controller 91
and outputs an image signal and an audio signal. Here, the
25 | operation indications made using the remote controller 91
ére received by the remote control reception unit 92 of

reproduction device 1.
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PGC#L in reproduction order. Here, one set of VOB

i.nformation is made up of a pointer which shows the storage .area of
the VOB and VOB attributes which show the bl ock type 5 and the block
node. Here, the block type shows whether the VOB is an el énent in a

e iy it

node shows t he range I angt e

block type is jaggle'ss pal fr&et %b?goﬁﬁbﬁlaﬂ()tt%ﬁ;ld@yl Uy OhisPfays an

plurality of sets of matron 1nt route information, this
shows from magé«hbﬁhpﬁet aﬁa \AQBadaflw Bt to i shasep18y MEBRitor 2

I nformati on the nmultiangle block is fornme More specifically, it
shows \Ma@zm@é & heopesh tioma Df td ter\EIDri rzféxf.mat ion in the block in
the route information is the start of the block, the mddle 15 of the
bl ock or the end of the block. For route information #1 shown in
Fig. 7C, an exanple of normal (non-block) PGC - I nformation i s shown.
‘As shown % n FiEntBre Gonsieanstidn tdf sthe RepradugtaomiDEwiste on #1, VOB#1,
VOB#2 and VOB#3 are reproduced iin that order. 20 An exanpl e
of route |nfornaI|Ewg(roh23 |ﬁhowaataonbﬂ§pk diagngm chfoncl thes gntire
mul ti angl e block is shown in Fi Here, PGC#2 which is
reproduced by ¥PRStFUREEOR nP@r h@orFQPZ—“CdUCthT} sdgupret et i kg gpresentor
the route information #2 give Fig, 7D, the elenents f PGCH2 are

in
VOB#4- #8. O t?i%%%dl‘“% t'ﬁée bTW?%‘%l‘?’brdm 3y 1A PP QhgPeMOTRE: h

their ective

No b dd| d end
t hey forn1the t?ﬁnﬁpglﬁﬁgcﬁl Eﬁ%PFgégéégaghFﬁ Fﬁ#}réy]unfg ggat

10 signal processing unit 84, an AV decoder unit 85, a system

decoder 86, a remote .controller 91, a remote control

recepfion unit 92 and a system control unit 93. The system

decoder 86 is further composed of a video.decoder 87, a sub-

picture decoder 88, an audio .decoder 89 and an image
15 combining unit 90. '

The mechanism control unit 83 controls the mechanism
which includes the motor 81 for driving the disc and the
optical pickup 82 for reading the signal recorded on the
disc. More specifically, the mechanism control ﬁﬁit 83

20 adjusts the speed of the motor in accordance With the.track
position indicated by the system controL unit 93 while at
the same time hoving the pickup position by driving the
actuator of the optical pickup 82 and, having detected a
desired track through servo control, waiting until <the

25 revolution of the disc has reached the point where the
desired sector is recorded before finally continuously

reading the signal from the desired position.
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Tase, PGCH2 d es not have VOBs #4, #5,° #6, #7 and #8

28. : reproduced in that order, but rather has the reproduction
devi ce perform control so that first VOB#4 i s reproduced, . with this
foll owed by one VOB out of the nultiangle block whi ch can be changed

[ | bef Vi
P Vrer Tk 0 OPREghLE" Undboading " IRLE PO’ ChkEbuBR S iHREL
is to be dlspI§&%@e351ng, flrgﬁchn awﬂylt'%Eghggghﬁ%Koﬁmh'Chwéig-g?%QXnﬁbe_

def aul t ~ "angle) 1S the VOB whose bl oc e Is start

exanpl e shown idemoidglatRont, hendOBrirer' Rrederadmf teyr \f_%#"sz.g]rfél +Sad NSy
VOB whose bl ock node is "start", which is VOB#5 Data Conposition

of the Video Mihegeptical pickupFB8g. 9A£h@%5thﬁ§ | Dt esEckes OLlSd MSLYMAD Dh
t he vi deo manager shown in Fig. 6. As shown in this. drawi ng, the

vi deo man&ger ilogimdd block windés nanager breRfegemmMoryl X not nf DIuetrorea@nd
a VOB set. Here, “video nmanager nmnagenent I nformation includes a
vi deo nmanager nﬁnagehamtcoabrel init ©3. The degachn phenbeffefanagyereis
i nformation, volune menu managenent information, a PGC -
information t agp@dam tthe system control unit 93 in accordance with the
.video title set management information and the video manager
management information and is transferred from the _buffer
10 memory to the system decoder 86 by control by the éjrstem
~control unit 93 for-each VOB. |
Thé AV decoder unit 85 converts the received system
stream data into the original video signal and audio signal.
The system decoder 86 determines the stream iD and
15 subsystem stream ID for each packet included in the VOBs .
transferred from the buffer memory and outputs video d;':lta to
the video decoder 87, audio data to the audio decoder 89,
sub_—picture data to the sub-picture decoder 88 and pack
management information to the system control unit 93. In
20 doing so, the system decoder 86 outputs to 1:_1}51e audio décoder

89 and the sub-picture decoder 88 only thé audio data and
sub—p_icture data whose number correspénds to the numbers
indicated by the system control unit 93, out of the
plu’ré_llj_.ty of pieces of audio dafa and sub-picture data, with
25 the . reinainj.ng pieces of .data being discarded. The
managemént information outpixtted by the system control unit
93is . stored in a different buffer to the aforement:.oned

buffer - Memory. This buffer is updated every tome new

37



.

like. 20 Thi's data construction differs fromthe conposition of
the Video Title Set shown in Fig. 7 in that it includes vol tame nmenu
managenent informati on but that the PGC o i nformati on does not include
aut omati c reproduction branch i nformati.on, pause reproduct.ion

i Af or mat i on a%g aE%R%nE?§nfdg%E%§Eb°9sighgéﬂﬁkean Clhermdse, the_data_

constructions in are’|i ntical, with the el ements which

are not r eal Imenapf&e%araeeﬁéfgsbe Yockiidd ethe 59:688" AR Lifutrea

29 differences w be ex

"vi deo manager freaAgeReNkykaBne dedunsy t 96 iaser nﬁ’év:.ng decoRiptielsdeld Ophef
t he video manager managenent i nformation which Ts to say the

contents (suchdagathesdgpiukofit Bs ar@ﬂgﬂﬁéloﬂlab@rQ&gﬂaﬂmebh%héf&ﬁé@és
a table) of the video " manager managenent i nformation. The
"title seérch pombtiiainganadentOt i nformati on” shows a list of
contents for each video title in the volune, which Is to say to
whi ch video title Wbeneathe viside ttiictthurebellatigs.inphitted £rome thel usgestamu
managenent information” includes accesg : informati on which is a set

- of pointers indeeaderg 86GGs run-lepgbhmeomprelssed Hanags udatapnikhe s,

t he vol une nmenu
_ picture decoder 88 decodes it, decompresses it and outputs

it in the same format as the video data to the‘ image
10 combining unit 90. In doing so, it is possible for the
colors in the image.data to be changed in accordance with
the color information. Also, when the supricture decoder
88 includes a graphics prqcessing unit and the sub-picture
data includes a program for indicating a graphics pfoCess
15 and data to be used by the process, the data can be
processed by the graphics processing unit before being
outputted. By doing so, visual effects which were not
conventionally possible can be created. - “ |
The audio decoder 89 decédes the audio data inpufted
20 from the system decoder 86, decompresses it and outpﬁts.it
as digital audio data. -
The image combining unit 90 combines the output of the
video decoder 87 and theloutput of the sub-picture decoder
88 according to proportioné indicated by the system control
25 unit 93 and outputs the result as a v;deo signal. This
éignal is converted iﬁto an analog signal and is then
inputted into a display device, such as display monitor 2.

The remote controller 91 receives reproduction control
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= |
(hereinafter, the master nmenu) is a nenu for the setting and .
changi ng reproduction control of the entire volune and is 15 the nmenu
whi ch is displayed whenever the "nenu" key on the _ renot e cpﬁtroller
i s depressed at any point during the reproduction of the disc. For

t
e e Ok o aa0KR18hSCnage by ullF SRSLEL:JRRY | AENN L oo BLATALE
data for 20 %Xpér?é%aﬁ?fta' ARG 115t § %eq.sassﬁgﬁnorlr{mf‘fg PO, Th]!'l’?e

vol ume nenu managenent 1 nformation 1s can be store ex arrpl e, in
a buffer in theolepwefyctisOna doviee @Ebltahfm:mn of ‘bRl etk  ReGuephidyre

a user depresses the "nenu" key on the renote controller during
reproduction. BpedoEngasly rbeatdbto WHeINEre@sni f@@e@@mﬁepr@%cedneﬁd\-
accordance with the referred to access information.

"menu PGC5i nf okemt i e teddd®" tbs @al abl#hahieiiveir®aaSs menu ﬁhlbﬁaséazﬁm%e
entry of PGC information for a nmenu. As shown .
30 dispjayeé artr oy npéigt ﬁuruhgsna@nmd%aﬁudﬁcnnmheomdmﬂﬁal|s
i ndi cated by access information included in the volune nenu -

managenent i nf%eWat ABA. annowHiryY drenvsed Haw malsing hwenu Selenﬁmmns

elf is_expressed ysing a plurality 6f PGCs
menu its Th eprenter key'%s uged for gonflrmlng a selected menu. item.

Finally, the "angle" key is used for sw1tch1ng angle eurlng
10 hultiangle reproduction. |
The remote control feception unit 92 receives the key
signal infrared transmitted from the remote controller 91
in response to the dep\ression of a key and informs the
system control unit 93 of the key data using an interrupt
15 process. |
The system control wunit 93 controls the entire
reproduction device. It is composea of a program memofy for
storing a program for realizing the functions of the eystem.
control unit, a buffer memory for storing data for 1ogical'
20 blocks and a CPU for executing the program. - More
specifically, when the deta read from the buffer memerylis
video title set management information or video ménager
management information, the system control unit 93 stores
the information in another buffer (not illustrated, but
25 hereinafter called the "first buffer") and performs
reproduction control for the signal processing unit'84 in
accordance with the content of this information; while when

the data is a VOB, the data is directly transferred from the
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N

5 i‘ndi cated in this table, so that it may be a hierarchical . nenu,
a.voi ce guidance nenu or a nenu of any formfreely chosen by a title
devel oper. Dat a Construction of Managenent | nfor rrat ion in a VOB
Fig. 10 shows the conposition of each set of managemnent i nfor rratlon
whirch is inter st mstr 0 F 4.

in this drawi n%%q#%g lf)“%(':"l?l}%a?ége q#%ﬁ"nﬁq "on ﬂf Wg%em %‘Plsm

trick play inf %B%%Qnunh}t%@ g ysterd el Yhang st fhtes the
ﬁ ormaton 1or

i nf ormati on. nformation"” 1S 1 nf

trick 15 pl aymbegUdE aﬁmé Uﬁiaaéﬂdbﬁsm fPfsd a3hidRT B@Egeéﬁah@gucﬂd Othe
or rewi nd reproduction operations. The "highlight” Information

shows i nf or mat nextwhbglical blockn€bCioé efedde 1rediesitsd i€me Cﬂfﬁcﬁl@'pos:.tn.on
corresponding to a sel ection of a nenu according to an operation -
using a k8y onangl0indibtatesnplack oradingcoatitolheonthe mbcipdmysh Eaxitidl on
whi ch - uses the sub-picture data. Mre specifically, this is nade .

up of a nunber upfts8Bect A0t oms bedoigointeraupkeidoby die axemote quntmdlty
of selection itenms which are thensel ves each nade up of itemdisplay
i nfor mati on an¥egeREHANI yhit Wumee syz8em Tongrodf onikit 99nis sirifiormed of
realizing interactjive (i)@ocesses with . t he user by-inviting user

sel ections by PepkeyitRt? carrespondingde Ghendertespedtker and penfprms

31
receiving userrggéggucglon control corresponding to the key data. The

10 system control unit 93 also receives the management
information in a VOBU from the system decoder 86,
temporarily stores it in a buffer (not illustrated, but
hereinafter called thg .“second buffer") énd peiforms

' reproduction control in accordance with the content of this

15 information.

Construction of System Decoder 86

Fig. 14A shows a block diagram for the cbnstruction of
the_systém decoder 86 shown in Fig. 12B. As shown in this
drawing, the system decoder 86 is made up of an MPEG decodef

20 . 120, a sub-picture/audio separétor 121, sub-picture
selection unit 122 and an audio selection unit 123.

The MPEG decoder 120 determines the kind of péck by
referring to the stream ID.in the pack header of each data
paék included in the VOB transferred from the buffer memory

25 and, depending on its determination result, outputs the
packet data to the video decoder 87 for a video packet, to

the sub-picture/audio separator 121 for private packé;-l, to
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‘made with the renote controller. This highlight information IS
present in each VOBU, so that interactive operations can be-achi eved
at any point during the reproduction of a VEB The "nunber of
selection itens" expresses the nunber of items which can be sel ected

by’ means of a Jc'ﬁérsQQ%lﬁ‘t&gHt}ﬁ@l JUREE 9:@‘5‘%8%”591{7&8 gSBHF‘é' 5PLAY to '%%eone

exanpl e, the ere can drs i tem i mages such

as sel eghd £ é&'ié&%&ruéﬁé 6033 Ofby AN MPHY Cehxdfo geduiemed using
sub-picture data. 10 "color information"” is information.for

i ndicating a Th@rmmepﬁtlﬁﬁéﬁ&ud/mrase@fanatm 12 1S deteirad ness el kimed
by a user, to indicate that this item has been selected or -
confirned. of packethdyplngfardningftd sehecsubstirbams Tharin atbampacketter
-of 15 pi eces of information for indicating itens in the nmenu as.

gi ven in %he "memder of sthectpmivatenpackatorZratinputteldn from theni MPEG
enbodi nent, selection itens include a plurality of pairings of
audi o dat a anddecdder cll@fe alxd a, depehdihg foreeits detewmiimtion oresudds by
the user being possible. 20 The "itemdisplay information” eof each
sel ection iterputputs Eherdatesa mubnpdgtore seleghipncupdd 82 Wil di¥ fle

col or is to be changed when an itemis selected. As one exanple,
sub-picture data or to the audio selection unit 123 if it is

audio data. As a result, the audio data and sub-picture

10 data of each number is outputted to the sub-picture
selection unit 122 and to the audio selection unit 123. |

The sub-picture selgction unit 122 outpﬁts to thé sub-

picture decoder 88 only\the sub-picture data which haé the
number indicated by the system control.unit 93, - out of all

15 the sub-picture data sent from the Sub-picture/audio
separator 121. The remaining sﬁb-picture data is discarded.

The audio selection unit 123 outputs. to the audio

decoder 89 only the audio data which has the " number.
indicated by the system control unit 93, out of the MPEG

20 audio inputted from the MPEG decoder 120 and the audio data
inputted from the sub-picture/audio sepérator 121. The

remaining audio data is discarded.

Detailed Construction of the System Control Unit 93

,Fig. 14B is a block diagram which shows a detailed
25 example construction of the system control unit 93 in the
present embodiment.

As shown in the drawing, the system control unit 93 is
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if the button or icon showing the itemis rectangular, this can be
expressed using the coordi nates of two opposite 25 vertices (corners).
The "conmands"” in eaeh selection item are the reproducti on

control commands to be executed when the : correspondi ng menu |ten1|s

sefected and ¢ d
commands and Sq%g#NE?ommnd% ar%rs"pl)%"(‘:? c93e1>(arrplféLer(1):f bgiﬁéﬁr 932, ac%ﬁﬁ‘ﬁﬂﬁs.

LINK comrmands @i @%Po83sed Asmotd ﬁ%?ﬁ Lrfhft interpre g@&ca q an b&g&&&

PGC #n. Here, #n |nd|cates t he nunbe orma
the PGC InfOf”&bh&&oﬂathtsbgﬂﬂ a GommhAdFifBerdfefed éxeéﬂtﬂ%ﬁn@nﬁﬁc

commands, the reproduction devi ce can cancel the reproduction o
current PGC, a systemri£terd haanddiemahed fbei f3y ”%hﬁona#%@ﬁhdodlk@f'lon
commence t he reproduction of PGCHNn in accordance with the retrieved
i nformati &n. SESSEModonmmmnd938re expressed as "SETSTN #i, 10 # " and

i ndi cate the reproduction of a conbination of audio - data #i -and
sub-picture data #[he Hef€er#memody#93dr ecporarily suorey tMe tderauchad
data and sub-picture data in the VOBs., By using such commands, the

: reproducti on dévpme thei topitiided disc by ephedstgynahb broce*SBEngudm.tdE&@ Hmnd

the sub-picture data
logical block units and, under the control of . reproduction

control unit 938, outputs its content to the system decoder '

10 86 when a VOB has been read, while when a non-VOB has been
read, which is to say when the v:.deo manager management
information or the video title set management information
has been read, it outpu:ts its content to the first iﬁuffer
932.

15 The first buffer 932 stores the video manager management
information and the video title set management information.
Here, it is possible for the first buffer 932 +to nave a
storage oapacity which is merely sdfficient for storing a
minimum of a one piece of PGC information. |

20 ~-The second buffer 933 stores the management information
in t_he VOBU outputted from the system decoder 86. The
content stored in the second buffer 933 is overmritten each
time new management information in a next VOBU is outputted.
Accordingly, a storage capacity of one or two kllobytes is

25 sufficient. Here, the aforementioned buffer memory 931,
first buffer 932' and first buffer 932 may be formed of
different storage areas of a same memory, with F:Lg. 14B

merely showing the buffers separated in terms of funct:.on.
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-15 'currently bei:ing repkoduced to the indicated audio data and ' t he

sub-picture data during the reproduction of a current . PGC. Also, by
setting a third parameter #k in such SETSTN commands so that' they
beconme " SETSTN #i, #j, #k", it is possi ble to indicate an angl e

nunber in a mul tiaggle AL cdlhrol p%gimgs%’c‘é rRigs J4f rgg%gﬁ?gsghhtht

the pre-processing contran rocessrng conmands an

commands I8 CHE DEdy BOUE - e Cnd NRfIAN RRLE dISG Rlar1RRP TS

is for the pre-pfocessing coman y use Initia

settings of coghteabiebs Whidwdigeyahdsansbetbaep2Essed @rd €i8862nk0 ti
used in PGC reproduction, highlight commands to be used for . settings

and changes i nbaetohdesserol unidi 935 USErtRNEr BfpeONSE ddly POSt - processi ng
comands to be used for default setting or resetting the entire

optical Hisc.  The button control unit 935 perfd3ms control to dddides
al so possible to use a plurality of other conmands, but since these
bear no rel at i vhetbet heo presarite isnhéghildght commandtdmy whethewttdhehange
descri bed. The "standard i nformation" stores infornation such as
-5 the reprodacdispleavinepilonsbagpfornedhpy mapageaeati andipgmgbron storedyind

includes multiangle information as one kind_ of repr.oducti on
function.  MARIEMRILGMDPvETEEH 9$80orRd @n the button type notification

from the remote control input interpreter 934. = More.
10 specifically, when the button notification is that a cursor
key or numeral key has been depressed, the button cbntrol
unit 935 outputs an indication to the AV decoder unit 85 to
change the color of thg indicated selection item to the
selection color based on the management information. This
15 indication of display color is.outputted in_accordancé with
the color information shown in Fig. 10 and the item display
information for each selection item. When the button
notification is that the enter key has been depressea, the
button cdntrol unit 935 outputs an indication to change the
-20 display of the item with the selection c¢olor tb the
confirmation color and, if a highlight command is_set for
that selection item, notifies <+the command intefpreter
execution unit 936 of the corresponding highlight command.
When the button notification is that the menu key has been
25 depressed, the button control unit 935 outputs an indication
of a command to reproduce the volume menu to the command
interpreter execution unit 936. Alsb, when the button

notification is that the angle key has been depressed, the
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- plurality of VOBs for video of a common subject which is . shot at
di-fferent camera angles and so is information which 10 enables the user
to switch to their desired angle during reproduction. Mre
specifically, when then are n VOBs . corresponding to angles #1 to

#n, the nultiangle inf on.. i fon diff | unp .
Addresses (| bt EsPRbsETor hit, 35 GREPRE #F Ehefellund BF anitumt

nunber.  Her g:hgnéé ccgaﬁha' ugp agdr ortshe? L HODrBHdEESS ]gf}c%'bu%i@irﬂc fenept

angl e n o indicates the reproduction position of video data

which is synchegni ze@hko ddieri B88t8A5a veart heo VEBrehitChrelation | kel Uges
this multiangle information. Fig. 11 shows a nmultiangle stream
control |l ed bypktbeen20invenitibAangh@ s6f @ilBthed.be dasthiBsedlawi ng, VOBs

#4-#8 are "VOBs in PGCH2 shown in Fig. 8B, with VOBs #5-#7 being the
mul ti angbe peri odTheTheonvfEdisd #S3ntérpretters gescwciomchunde 936 recdalicwresiata
for a same subject shot at different angles, with swi tchi ng between
t hem duri ng r bpgbddghitocommeamds porsiivre meph repspdycthenneonmamds e title
Informati on. By doing so, the user can switch between video. clips
taken at diff mesnt repypdectiom commandshendeahgilgeswhtching (eomeandsn fsfom he
drawi ng, smﬁtchin% bet ween vi ewpoints using the nultiangle '
i nffornmati on i §he button control unit 935, interprgis these command and
then executes them. More specifically, on interpreting that
10 a highlight command is "SETSTN #i, #j", the command
interpreter execution unit 936 writes the audio number #i
and the sub-picture number #J into the specified registers
in the'system state management unit 937. The values in
these specified registers are then directly sent to the
15 system decoder 86, so that an immediaté switch +to
reproduction of this combination of audio number #i and sub-
picture #j can be executed. Alternatively, on interpreting
that a highlight command is "LINK PGC#n", the .cdmmand
.interpreter execution unit 936 gives an indication to the
20 .reproduction-gontrol unit 938 to read PGC#n. Alternatively,
on interpreting an angle switching command, the command
interpreter execution unit 936 updates the angle number
which is stored in a specific register and gives an
indication to the reproduction control unit 938 to read a
25 jump address for a different angle which is indicated by the
updated angle number. A similar procedure is also executed

when a SETSTN command includes an angle number.

The system state management unit 937 includes a group of
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-shown. As described above, nmultiangle information stores the junp
addresses for synchroni zed reproduction positions in the VOBs of
video data for othér angles. As one exanple, the nul tiangl’e
information in system VOB#5 stores junp address information - for

. |
' | [ | f V oo he i | trat
exampl o, \VCB#G* it “sengy U ide the, bBReYFRA, regbeliits qedGhieE

nmenu is displaygdye, ang i é&“%éfg%opngﬁésgﬁg%bﬁaia ?ﬁgﬁ YEt

renot e control 91 so that the user can Indicate his esire

10 angle. Opepraguak§bf BRvibesn iAwli gaterinégPrBAYE! | ¥hdse specified
comenced at the junp address corresponding to the indicated . angle

by the reprodugktgiBtdesi Gtore the audidaviigb&xpliai nath t BRedaiub-picture
construction stored on the disc in the present enbodinment, the

foll owi ng5i s anumbér #gscrwpthonteéit hestepsddusdntentievimeidpr diyectly
optical disc havi ng this data construction. Qutline of the
Reproducti on Spetputted to theFiandil?Asshewsibdhe wapifcal2Bcarad the sub-
reproduction system ~of the present enbodi nent which is nade up of a
reproducti on péctugevsekechiomniniy 122d in tbeospstentdetdder 86, as well As
can be seen in the drawi ng, the reproduction device ] 1 reproduces the
DVD shown in FR§. StPRiRgcoth&ncangleh number opsr areaniiredi cdurimg nethe

using the renote controller 91 . and outputs an image signal and an
audi o si gnal . F@pggdyﬁglon of a multiangle block.

10 The reproduction control unit 938 controls the mechanism
control unit 83 and ‘the signal processing unit 84 in
accordance with the Vidgo title set management inforﬁation
and the video manager management information stored in the
first buffer 932 and, by doing so, controls the. entire

15 reading process of the multimedia optical disc. As one
example, on receiving “LINK PGCH#n" either as a post-
processing command stored by the first buffer 932 or as an
'indicatiqn from the command interpreter execution unit 936,
the reproduction control unit 938 controis the reading of

20 . the newly-indicated PGC#n. The'reproduction controi unit
938 also controls the reading of a series _of VOBs in
accordance with the route information stored by the:first
buffer 932. This control of the reading of a series of VOBs
is performed as described below for the case when, as

25 described in Fig. 7B, a VOB to be reproduced next belongs to
a mulfiangle block (which is to say its. block tfpe ié-
"angle"). First, if the block type of the VOB is angle and

the block mode is "start", and an angle number is already

45



25 'opération i ndi-cati ons nmade using the renote controller 91 are

received by the renote control reception unit 92 of . reproduction
devi ce 1. 35 -Di spl ay
nonitor -2 receives the inmage signal and the audi o signal from

reproduct’i on dgyj 1;and,di . ¢ et TRGR 0 s g
output. This d?ggfgﬁlﬁgngP%r§§Eé¥§laa ggﬁlggeg’p%ﬁ&e%%?%%ﬁ?ﬁﬁéégbiS|J%9§H.
5 Entire ConghidcCdz@nrddidd Renh RO dHCthe8 DRY1ECnumber. Howdwdkr, 128 an
shows a bl ock diagramfor the entire construction of the

reproduction dgMgte mimbée i¥ Qﬁ:ﬂﬂblready sesbedi iRnthe 'Epédiﬁﬁréﬁiti@ﬁi@ter
device is nmade up of a notor 81, an optical pickup 82, a nechanism

control unit 8Bsuéh &€& wlikirgnthe PAAGESSNAGbER tisB470a), Avhdeaeddioduttiicib,
a system détoder 86, a renote controller 91, a renpote contro

recepti onsuni tcédtaol aniys?®en o=ads othaiidB ShosEndloedd emode is "stheodder
86 is further conposed of a video decoder 87, a sub- - picture decoder
88, an audi o défoddve S9lecki mndenwe "tiddlednisimi hgndhjt @n since theThe
mechani smcontrol unit 83 controls the mechani sm

reproduction of one VOB in the multiangle block is completed
on suqh reproduction, the next VOB to be reproduced is-found
from the VOB information which follows tﬁe VOB information

10 whose bldck mode is "end". Accordingly, for the example in
Fig. 7B, reproduction is performed in the order qf VéB#4 -
VOB#5 - VOB#8.

LY

Simplified Operation of the System Control Unit 93

Fig. 15 shows a flowchart for the processing content of .
15 the system control unit 93 shown in Fig. 12.

First, on detecting +that a disc is set in the
reproduction device, the system control unit 93 controls the
mechanism control unit 83 and the signal processing'uhit 84
and has disc rotation control performed until stabilized

20 retrieval from the disc can be performed, at which point the
optical pickup is moved, the volume management region shown
in Fig. 6 is read and, based on the ihformation in the

- volume management region, the volume information file shown
in Fig. 7 is read (steps 121, 122). Next, the system

25 cbntr§1 unit 93 reproduces the program chain for theﬂYolume
.menu, based. on the volume menu management information in the

volume information file (step 123). During the reproduction
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“whi ch includes the motor 81 for driving the disc and the opfical

pickup 82 for reading the signal recorded on the disc. More
specifically, the mechanismcontrol unit 83 20 adj usts the speed of the
notor in accordance with the track position indicated by the system

ComL oL UL Sge Ly fhean ot FAPSl Vo lTd il BlCHBPIL Y
desired track Eﬂrﬁ?ﬂﬁi‘cﬁﬁié{ﬂ_89“%8':&&(%}'6@ %d{eﬂ"siére e aud @Y Yadtd AhPf

t he di sc has reached the point ere t sector is recorded

before finallysganpiaears! data. nHerR2dicha &agréaqaehoﬁr@m tHe WEBinie thenu
posi tion. 6 _ The
signal procespr8@grannchaifi4 atexiieart SbfnBéproductidh 06€S They,optixslh
as anplification, wave- shapi ng, denodul ati on, and error
correctiof, foditbemaygbael ureatedsgary depdrtbrgptornathei waypif2whitherthe
this, it stores the signal in 5 | ogi cal bl ock units in the buffer
menory (not ilhudtimeéild data is afsesl;stienwhbohrodsensuctd ephitvelutsition carhe
buffer nenory is read by the systemcontrol unit 93 in accordance
with the bevpdéttedt| e set nanagenent information and the video

manager managenment information and is transferred fromthe buffer
10 nenory to theNe¥ti efPBe¥gEPM3CaRFTOINtUHIt KIS t AESBYBYEnithe program

chain for the title menu in accordance with the set of
.10 titles management information in the volume information file
(step 124) and, based on the user selection (step:125),
reads the file management information for the wvideo file
which includes the selecFed title (step 126) and branches to
the program chain at the start of the selected.title'(step
15 127). The system control unit 93 reproduces the'éet of
program chains and returns to step 124 on completing the

reproduction (step 128).

'Reproduction Process of the System Control Unit

Fig. 16 shows a detailed flowchart for the rebrodﬁction
20 process of a set of érogram chains by system control unit
93. This process includes the same processing as.steps 123,

124 and 128 in Fig. 15.
In Fig. 16, the system control ﬁnit 93 first reads the
apprbpriate PGC information from the program information
25 table in either the video manager or the video title set
(step 131), and then executes the pre-processing command

(step 132). If the cdmmand is a SETSTN command, the audio
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-control unit 93 for each VOB The AV decoder unit 85 converts
the received system streamdata into the original video signal and
audi o signal. The system decoder 86 determines the stream|D and
15 subsystem stream I D for each packet included in the VOBs

transferred frggyt Qﬁbbﬂié’é‘ﬁra‘i‘ﬂ%ﬁei‘gdﬂUEHHt% Vh%‘icﬁ%ba 4% the corf¥hd
vi deo decoder 87, audio data to the audio decoa 9, sub-picture

data to the SUErQI gbpbetaacederch2s a’ifﬂicpaé‘é{l.ectlon mmagezsnhnanmwumn
to the systemcontrol unit 93. In 20 doi ng so, the system decoder 86
outputs to thepaotudedsebeetion unit 8R2Znih tihe |ystEc idacodac@ler 8.l y
t he audi o data and sub- pi cture data whose nunmber corresponds to the
nunbers wheni atangly numbegy diseinddoatefl imi the BETEAN gfommand, the
plurallty of pieces of audio data and sub-picture data, with 25 “the
remai'ni ng® pi e8R8Cifies RGLSIRY AF s@itsvgipgdthe irhgial setﬁménhg%%fwmgle

I nformati on outputted by the systemcontrol unit 93is stored. in a
di fferent buf fBRMPRTt he aforenentloned buffer nenory. ThIS buf f er
I s updated every tonme new

managenent i nf or meY¢Hh- |§Z§Hﬁﬁﬂ?@ﬁ¢r°l unit 93 eonfreds d@@%d@PQ??nlsm

decodes the Vlggﬁtgo auhggu%%eand the signal processing unit 84 and so

reads the system streams in order of the pointers written in
10 the system stream information shown in Figs. 7 end_g (step
133). The retrieved system streéﬂs are separated and
reproduced by the AV decoder unit 85. At this point, the
separated video and sub—?icture are displayed on the display
screen (not illustrated), with audio. output also: being
15 = commenced using the audio data. After this, the system
control unit 93 receives +the management information
separated by the AV decoder unit 85 (step 134), decodes the
standard information and trick play information in the pack
management information shown in Fig. 10 and executes cOntrol
20 in accordance with the decodlng result (step 135).

Furthermore, the system control unit 93 decodes the
highlight information in the pack management information
(step 136) and, when there has been e reception from the
remote control reception unit 92 of key data corresponding
25 to a cursor key or numeral key, changes the selected 1tem on\
the display screen and its selection color (steps 137 1138),
or when there has been a reception of key data corresponding

to the "enter" key, changes the color of the selected item
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-fromthe system decoder 86 and, having deconpressed the dat a,
outputs it as a digital video signal to the inmage 5 conbining unit 90.
When the sub-picture data inputted fromthe system decoder 86 is
run-1 ength conpressed i mage dat a, the sub- pi cture decoder 88

dectodes it, deconpr es it and out n the ane fQr t he
video data to ?rhga? %’esmﬁy St n aﬂﬁncton&drmatllﬁmd Q-'ep 1§§
possi ble for t

accordance w tJT:EO)’ as v{%e)'l coﬁsor}& n onr%:?:?‘ kﬁ‘ahﬁ engtg%gﬁﬁl Bpltg EP&
decoder &1 ARAAIOEER O580HI £81 PI OCRRS| PPomB1AGIoENens U cRinglmEe
data includes a programfor indicating a graphics process 15 and data to
be used by thei$reaessamd hasddHor Coie Ppre-procepsosgs Eshivnd hdegtanbeds
processing unit before being - outputted. By doing so, visual effects
whi ch wer® notabove. conventionally possible can be created. : The
audi o decoder 89 decodes the audio data inputted 20 fromthe system
decoder 86, deconmNeagtsesthé aggtemt pontrdl unit 93sreéitgirhal tadsteplatdl
The i mage conbi ning unit 90 conbi nes tjhe out put of the vi deo decoder
87 and t he outyh#n othéhe d$sbapimEzl evOBctdebe reprdRigstofsitey 142:no),

proportions indicated by the systemcontrol 25 unit 93 and outputs the
result as a vivieolesiwpen . thedi s no VOB dealbs sremmduqestl (when abhan&G6g

signal and is then - |nputted into a display device, such as disp Ia¥
nonitor 2. has beenrionpdified )c d ftted Lé2: §959e0§h§e§yﬁ§$WOGBEFFSA EBAtr ol
10 93 decides the PGC which is the branch address (step 142)

and executes a post-processing command (step 143). The
processing of this post-processing command is the same for
the pre-processing command described above. Also, whén the
branch address is a title menu, the system control unit 93
15 returns to step 124 shown in Fig. 15 (step 144:no),:while
when this is not the case, the system control unit 93

returns to step 131 (step l44:yes).

Volume Menu Display Process of the System Control Unif 93
Fig. 17 is a flowchart for the wvolume menu displ'ay
20 reproduction process performed by the system.control unit 93
when the "menu" key is pressed on remote cqntroller 91.
Here, system control unit 93 performs the process in
this drawing when there is an interruption process due to
the "menu" key being depressed. After the interruption has
25 occurred, the system control unit 93 saves the PGC number
béing reproduced at that point and the logical block address

which shows the present reproduction position of the VOB in
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- 38 ' I ndi cati ons nmade by user operations. An exanple kéy Iayout

of- the renote controller 91 is shown in Fig. . 13. The followng is
a brief explanation of only the keys which - .specifically relate to
the present invention. The "nenu" 5 key is used to call the universal

nmoral o eBS, mempay, LR A £ o RL sRARE, i NG HER REHRRRE okt

The "enter" keygg ?é}ﬂsﬁ% oI amel 3'1r @fnghi‘ssﬁ$fﬁﬁ§qn§€é%bf LY bleo performed

Finally, the "ang ~Key is used for swtching ang uring _
mul tiangl e rephpdeeblifhg the optical T8EsECiR! €he08aME! whA9CEB! Lo staiph 192

recei ves the key signal infrared transmtted fromthe renote
controller 91 in Fig.i D5] espoaseeinatieeligpthesinfoohasibnymagdbenistored he

. systemcontrol unit 93 of the key data using an interrupt 15 process. .
The syst efn coninothenmem®3ycdorings thee revtirileral in steprb2i2csoothdeviide.
It is conposed of ;a program nmenory for storing a program for
real i zi ng the ¢amche onsadffidme systmemory in thentpmdsent tstep buffer nenory
for storing data for logical 20 blacks . and a CPU for executing the
program Mor e After this, the system control unit 93 reproduces the
set of PGCs for the volume menu based on'the volume managexr
(step 147). This reproduction of the set of program chains
10 is the same as -the process in _Fig. 16 so will not be
described in detail. By reproducing this volume menﬁ, the
user can select a combiqétion of audio data and sub-picture
image. As one example,\if the command corresponding to the
selected item is "SETSTN #2, #3", the system control unit 93
15 indicates the selected audio data #2 to the audio selection
unit 123 and tﬁe selected sub-picture data #3 to thé sub-
picture selection unit 122.
After the reproduction of the volume menu PGC has been
completed, the system control unit 93 has a return éf the
20 saved PGC number and the légical block address which shows
the original reproduction position in the VOB (step 145) and
leaves the interruption process (step 149). By doing so,
reproduction can be recommenced from the reproduction
position in the VOB for the original PGC. However, at this
25 point the reproduced sub-picture data and audio dataﬁswitch
to those indicated by the numbers which were set according

to the user's wishes using the SETSTN command.

The following is an explanation of the operation of the

50



-specifically, when the data read fromthe buffer nenory is - vi deo

title set managenent information or video nmanager managenent
i nformation, the systemcontrol unit 93 stores the information in
anot her buffer (not illustrated, but 25 hereinafter called the "first

buffer”) and . ﬁf&@ion de'virc?eord%wiib%%t Ea%%rrec’l for the signal
84 1n Wi

processi ng unit accordance e ‘content of this

i nformation, whi '8N the £diNSwIANA 1isS aasmﬁlﬂﬁeada&glhﬁa@&bﬁcbkythe
transferred fromthe 9 :

buffer menory disd heetysdwi der@deep8bduct@bnt bpeithanisSor fiveCBALLE! -
unit 83, the systemcontrol unit 93 cal cul ates the nunber of the

track on the dpmsrathiorh ex@EmpAsEonds dho drike explainedebelloagi cal bl ock to be
read, indicates the track position 5 and indicates block reading

control tH the nedrae san ddacr dlas been sett i83.thél seprodustion i devicept ed
by the renote control reception unit 92, the systemcontrol unit 93
is infornmed ofdisc rotakeidwey dabtirodrréspompdimfiprimed heundepk esstabkéyzadd
per forns reproduction control qorresponding to the key data. The
10 system. g®imigivalygien bg3achieveds exeivhish pednthkhggeptical pickup
information in a VOBU fromthe system decoder 86, tenporarily stores
it in a buffedg Aoved ppst Fthecwolupgmanagemene ragigm shown L8dFige 6si€ond

buffer®) and Qs%g o.r.ms This wvolume management region stores the file_
10 information for the inside of the file block, with the
volume information file shown in Fig. 7 being read based on
this information. Fo:_: this example operation, J.t is
supposed that a karaoke% disc is to be reproduced.; The
volume menu for this disc is a title selection menu for
15 karaoke (the titles in this case being songs). Here, if a
song is a duet, the title menu can be a part selection menu

for the duet as shown in Fig. 20. |
As shown in Fig. 9, the title search pointer management
information stored at the start of the video file which
20 includes this title is read at the start of reproduction of
this title. Here, for thé case when the title is é duet
song, this title search -pointer management information
stores PGC numbers corfesponding to the title menu for
selecting a part to be reproduced out of the plurality of
25 parts stored in the video title set. The PGCs for the title
are read and reproduction control is performed in accordance

with the PGC information shown in Fig. 9.

An example of a wvolume menu program chain to be
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-reproduction control in accordance with the content of this 15 .

I nf ormat i on. Construction of System Decoder 86 Fig. 14A
shows a bl ock diagram for the construction of t he system decoder 86
shown in Fig. 12B. As shown in this drawi ng, the system decoder 86

| s~ made up of 98?%’5&&&0%% £0 s t Jﬁam b-pg Ct Urehaudice:  SRPARALOT

121, sub-picture selectlon -uni 2°afd an audi 0 selection unit

123. drdRendPES 8e0GRInul XL RHEIJH NeS ahet kkaéaekep%cilell@/ with

referring to the streamID in the pack header of each data pack

i ncluded in thenY6Bptcaneingr addér ap bifeohuf yoB#oenme 238 deca3dO-BS0endi ng
on its determnation result, outputs the packet data to the.video

decoder 87 forthigiuep gasplhysta backgrbbadsihagecforeithad mense paizigoanl 21
for private packet 1, to 40
t he systef conMPBG whill OBndge, prhikd echpachdi-Picingd g d Stheén the dragding)
selection unit 123 for an MPEG audi o packet. The
sub- plcture/au@abaséﬁﬁréﬁﬁremnmaﬁﬂeﬁrWQb@rth@fbrmétlon forf apinicetcapT
referring to the substreamID in _the packet 5 header of the private
packet 2 ,nput@@@roeggrtﬁ@erE@electlon item which is to be overwritten
onto the background image, changlng the backgrounds color in
accordance with the color information in the highlight
10 = information of the management information 300-350.  The
audio data 300-305 and 310-315 is for aural guidance to help
the ﬁser make a selection. Note that here, LINK commands
are stored corresponding\to selection itemo-in'the highlight
information in the pack management information. Hero, the
15 video data and sub-picture data are outputted by the
| reproduction device having first been combined. |
1f, after viewing the menu and hearing the "aural
guidance, the user makes a selection by pressing button nan
on the remote controller 91, +the information for this
20 operation of remote controller 91 is sent from the remote
control reception unit 92 to system control unit 93. The
process corresponding to this button -selection "2" is
interpreted as the command "LINK #PGC#11" corresponding to
button "2" in the highlight information in the control data'
25 of the system stream, with reproduction oontrol advancing to
progrom chain #n. The reproduction of program chain #n is
then.commenced as described above. |

The following is an explanation of the operation when
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-decoder 120 and, depending on its determ nation result, out puts the
data to sub-picture selection unit 122 if it is sub-picture-data or

- to the audio selection unit 123 if it is audio data. As a result,

" the audi o data and sub-picture 10 data of each nunber is outputted
to the sub-ppgtuge , election unit, 122 and. .t e |0 selection
unit 123. {:ﬁé"£°lﬁvélr§%b-}f)?£ %?% %%I%%:if? o%r%n"f lﬁ#oﬂ?ﬂ% %(‘)é-c?he. sub-
pi.cture decoder 88 | Y. -picture data which has the hunber
i ndi cated by the s§g?é%$%%ﬁ¥§g$°€ %t 93, out of all 15 the sub-picture
data sent from {he asUBapl LN AW Sion less@eparator 121. The.
remai ni ng sub-picture data 1s discarded. The audi o sel ection
unit 123 outputs tp3jhe Guiko decoder 89 only the audi o data which
has t he numnber i ndi cated by the systemcontrol unit 93, out of the
MPEG 20 5 audio i (pytéaegolf ogamde MPEG decoder 120 and the audi o data
I nputted fromthe sub-picture/audi o separator 121. The remai ni ng
audi o data i s di scéBleal.baseball bifwddradsid Construction of the System '
Control Unit 93 Fig. 14B is ja bl ock di agram whi ch shows a
detailed 25 exanpl e construction of the systemcontrol unit 93 in the

present enbodi nent. . As shown in the drawi ng, the system contro
unit 93 is (1) Operation for a Disc Containiyyg Karaoke Songs

Fig. 19 shows an example of a karaoke reproductibn VOB

(setaas VOBH#K) fdr explaining the presént example oper;tion.

10 In tﬁis VOB#K, one set of wvideo 400-500 for a background

image is interleaved with three different kinds Qf.audio

data #1-#3 and three different kinds of sub-picture data #1-

_#3. In the sub-picture data, the male parf is displayed

using blue text and the female part using red text, wifh the

15 lyrics for any vocal part already included in the audid data

being displayed using white text. In'reality, the display

colors change in time with the reproduction of fhe“song,

although here, for ease of.explanation, the dolors in the

presént operation do not change as the song is reproduced.

20 In the audio data, the symbols oA denote that only the

accompaniment for male or feméle part is included in the
audio data.

The following is an explanation. of the reproduction

procéss and operation of a karaoke disc which includes the

25 VOB#K described above. -~
First, when a disc is set in the reproduction device and

reproduction is begun, the volume manager shown in Fig. 6 is
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made up of a buffer nmenory 931, a first buffer 932, a second buf f er
933, a renpte control input interpreter 934, a button control wunit
935, a conmand interpreter execution unit 936, a system state
managenent unit 937 and a reproduction control unit 938.

5
> ff | t t he ta read fromthe,
optical disc brond Hnd PEPERGM tYed| REES A e  E8Reroy gl Y WRich o

and, - under t he tgRM ltOfa MRV GdEi¥bauctio %3% Yot Nite IARe 1 LU P Gmb S
content to the system de(?oder 10 %é?v\%cer% e;lVOB as %een read’,’ .wh'|+ae V\%en

a non-VOB has beeed on theadoluhéchndri tﬁaﬁa?eiﬂeﬁe tHer kRO SRRN A0 SMore
managenent I nformation or the video title set managenent infornmation

has been read, specdftipaldyi, t Theontainimd anéme PECSkpbuikeed by thd3oludd
The first buffer 932 stores the video nanager nanagenent ~information
and the vPdeo menuemgpagemenyehefornatomeits avproduced.HeThisi volsmeassnd! e
for the first buffer 932 to have a storage capacity which is nerely
sufficient foristoreprpduced by rhe nbitde seleetpicremehuPEENt asmethat.
20 The second buffer 933 storesithe nanagenent information in
t he VOBU out puBkRdaipefh abevey sindn shewnieingBig. M  Also, cwheent siumied
in the second buffer 933 is overwitten each . ti me new managenent

i nformati on i ntathexDagoRPey Beipeteddin the title selection menu, the

title menu for.part selection in the duet is reproduced.
10 | Fig. 20 shows the content of the karaoke part seléction
VOB (set as VOB#L) included in the part selection title menu
PGC in the present examp;e. It is composed in the same way
as the volume menu (VOB#K) for title selection shqwn in Fig.
18, although there are differences in the content of the
15 management information. In the management information of -
the VOB#L, the command "SETSTN #i, #j" is stored in the
highlight information shown in Fig. 10. Here, the selection
Jitems #14#3 correspond tb the buttons "1"-"3" on the remote
controller 91. By doing so, when the female part is
20 selected by pressing the "2" key on the remote controller
91, the reproduction control command "SETSTN #3, #3" is
executed so fhat an indication to switch the audio data and
sub-picture data is sent to the system decoder 86. 'Aftef
this indication has been executed, the appropriate auéio and
25 sub-picture are outputtéd before the reproduction of the
song shown in Fig. 19 is commenced.
‘It should be noted here _that in order +to avoid

undesirable results due to commands being executed
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*Accordingly, a storage capacity of one or two kilobytes is 25
sufficient. Here, the aforenentioned buffer menory 931, - first
buffer 932 and first buffer 932 may be forned of di fferent storage
areas of a sane nenory, with Fig. 14B nmerely showi ng the buffers

separated in teqABEaPE+EIVCHiONs also Bossn.ble for the system controX4nit
The renote control I nput” i nterpreter 934 receives an I nput of key

data fromthe ggnpbewsoat £8k éﬁCSEbtéﬁrﬂaté 9éngth of ikAhel.Pr aisoihisahdeey
has been depressed and inforns th button control unit 935 of this

type of key. <the execuﬁ’immﬂmmmatsrmb Hottlosbteeriorik ceprodudidon
deci de whet her to execute a highlight command and whet her to change

a di spl ay col opebisédHdidre memuzgesettingf nayebe gestarmsl during ianyt lof
second buffer 933 and on the button type notification fromthe
renot e cohitrolthénpG€s, i mekipgetbe s68#ing opbretion flepdbilki enmough fean
the button notification is that a cursor key or nuneral key has been
depressed, theusexsbmeeds ol unit 935 outputs an indication to the
AV decoder unit - 85 to change tihe color of the indicated selection
itemto the The| aevereiasimke RpRuptuien hesarnibeendhe comgeReingn of
This 15 i ndication of display color is outputted in accordance with

the col or i nf oFPRFPHHC IRV rﬁlﬁ%faQR?zﬁﬂ?Qlﬁ§ﬁeFéﬁl&P@BP&? ion of audio

data and sub-picture data have been selected dur:n.ng the

10 .reproductlon of the wvolume menu, although :Lt is still
possible for the user to change the combination oOf . audio

data and sub-—pidture dafcg during reproduction of the karaoke

song. In this case, al\l of the management information in

the VOB#K for karaoke reproduction shown in Fig. 19, may

15 inciude the same highlight information as the highlight
information shown in Fig. 10. This storing of the same
hlghllght 1nformat:x.on is because the menu VOB#L and the
karacke VOB#K have the same data construction. By do:mg so, '
during the reproduction of the karaoke song, a SETSTN

20 command corresponding to the pressing of one of the buttons
."1"—"3" on the remote controller 91 is exécuted_. By‘ doing

so, a switch to the desired audio data and subépicture data

can be performed without halting the karaoke reproduc'tion..

By means of this example operation, the optical disc and

25 reproduction device of the present embodiment can allow a
user to easily select his/her desired audio data ar;i' sub-
picture data without needing to know beforehand the numbers

of the aud:Lo data and the sub- pJ.cture data. It J._s also
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‘information for each selection item When the button noti fication

I s=that the enter key has been depressed, the button control unit
935 outputs an indication to change the 20 di spllay of the itemwth the
selection color to the confirmation color and, if a highlight

comand is setphb@kible for! ARl WWACHOeAdElY BRAAGSCEnENELAIE RIMLa and

I nterpreter
conmand.

execution unit 936 of the “correspondi ng highlight

subbplictlieebabtanoneéi fepabaedtiont haé hdguiipnu key has been
25 depressed, the button control unit 935 outputs an 1ndication of

a command to reproButehéhrore| ube ikl de poeiblenindthe abovatetamslierof

“execution unit 936. Al so, when the button notification is that the

angl e key has keeaoKeprfzasedepbhete VOB for different background wvidko
button control unit 935 outputs an indication of an angle change

command t8 theimagesndad rierprevidedxaesuta amulimiangle blo8B6. Ithesathera
no direct relation to the present invention and so wl|
not be descri bedse, by using SETIDNmeomhands rhetuger assuengoyu@ vaadety

but t ons bear

recei ves
title

hi.ghl i ght conmands, vol une nmenu reproducti on conmands,

nefRucPapipationsn cfomiginds dakh anndicewiatai agdc swhmpdsttunem

. the button control unit 935, interprets these conmand and -

10

15

20

25

data.

(2) Operation for a Disc Containing

An English Conversion Lesson

While +the first example operation deals with the
issuance of cqmmands gccording to menus, the -pfesent
operation example will describe an example when reproduction
mode is automatically switched-as repfoduction procee&s, so
that, for one VOB, different combinations of audio dafa.and
sub-picture data are successively displayed.

Normally, Eﬁglish conversation teaching videos shéw the
same example conversations a number of times, ﬁifh the
content of the audio and subtitles changing as the iesson

progresses. Here, as described in prior art section

relating to conventional video CDs, it has been necessary to

record all of the different patterns as separate VOBs on a
disc, with the multiple recording of video data which
reqqires a large amount of data posing a serious problem.
The present example operation is for a case 'where a
conversation scenarid to be repeatedly reproduced can be

stored in just one stream using post-processing commands of
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“then executes them More specifically, on intérpreti ng that 10 a

highlight comand is "SETSTN #i, # ", the comuand I nt-erpreter
execution unit 936 wites the audi o nunber #i and the sub-picture
nunber #J into the specified registers in the systemstate

managenment unif§ Y3iier ThRcal Uefetd, Fig. LHES8hSRECI &k ChiARH T Chiheded
then directly sent to the 15 system d%coder 86, so that an-’

i mredi ate sSW $EProdi@ction udEy odnet i 8amel ¥OB S (a@EDi VOBESN) Oisaueh 0 be
nunber #i and subs;, picture #j can be executed. Alternatively, on
interpreting perforhsdl tirde JtHndd tuLHFaIic fdrend NenEXationsh & £ eyt

I nterpreter execution unit 936 gives an indication to the 20

reproducti on céataolanti sud3pittureadd®EHn.In Althdsnafigetg, three @6Cs
interpreting an angle sw tching comand, the commuand i nterpreter
execut i onBuni t (BGGHLPEGEES) t raangindimatiesk in thewhsahei ssat oraftl ineute
specific register and gives an i ndi cation to the reproduction
control unit 9Rsfepmatien 0f MOBHN nhddIys iroFig-didf ft CamgHadimiden
is indicated by the .updat ed angle nunber. A siml|ar procedure is_also
execut ed - Pﬁﬁéﬂr%C%ﬁﬁ%ﬁgl “PrOcEgSi ngncangrBARuntfekrst, for the

Ize system st a}rgp{*}g 1".1i {Tgrrll tofj nlértoggrsz-z?m icr}?alil'rlldels, al:h%r %li%-%frocessing command
"SETSTN #1, #1" is executed so that audio 1 and sub-picture
10 1 are reproduced along with the main video image. Once the
reprodu'ci:ion of program chain 1 is complete, the post-
processing commands of program chain #1, "SETSTN #2, #2" and
"LINK PGC#2", are execuifed and the process advances to the
reproduction of program chain #2. Based on the settings,
15 the reproduction of' program chain 2 is composed 6f the
reproduction of audio 2 and sub-picture 2 along with the
main video image, with once this is complete, the ‘post-
processing commands of program chain #2, "SETSTN #3, '#3'; and
"LINK PGC#3", being executed and the process advancing to
20 the reproduction of program chain #3. Once the reproduction |
of program chain #3 is complete, the post-processing command
"SETSTN #1, #1" is executed so that the original (default)
settings of audio 1 and sub-picture 1 are restored.
By providing PGCs with pre- and post-processing commands
'25 which give indications but at the same time still or:ly use
the one VOB#M as described above, a variety of different

reproduction combinations can be achieved autdmatically. In

the present example, only three program chains were used,
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‘regi sters which include the specified registers described above, and
Is-used to store the internal condition of the repr oducti on devi ce.
As descri bed above, these specified regi sters store the audi o nunber
#i and the sub-picture 5 nunber #j, wth their stored -contents

being directlyue since M Ukt Ot BEAUHEQaSE! £S5 1dWrd!N tpr%giaﬁﬂ%faﬂ%

sub- picture selection unit 122 in the system decoder 8 as well

as storing thei@angb@l IWHHEE wiserd SBgbdWd Rhd R ze of a LeRtedueidreamf a

mul ti angl e bl ock. 10 The reproduction control unit 938 controls the

mechani sm an tmprovémenttc8i dedrnidde SirgndHe pstorsge ngfibcieBdyi of a

accordance with the video title set managenent information and the

vi deo nanager dbeagmedhtimi ninoradkditoiorst boedhen inproved efféctivenégssr oF32

and, by doing so, controls the entire 15 readi ng process of the

mul ti medi®@ optrmo@n@tmn wirigiheuses one &QBwl e, on receiving "LI NK PGC#N"

either as a post- processi ng conmand stored by the first buffer 932
- or as-an i ndication fromthe conmand interpreter execution unit 936,

t he reproduction control uni t 938 contwols t he, readln%. 20 t he

new y- i ndi cat 2 &R : £ aiss 938 al so

I's th di “of VOB
A AL S Y W %ffz{ 'hils’? ?F§t i ¢ pat” SAF LR el Sl o
the reading ofy #4274 58n OkoY Re samer dyeBoh’ 1o 85 sea.bsgrgs@owo&or

t he case whén descri ed I'n F reproduced next

belongs to  rears g ! 389Le BERCK JWAULaAEat QiiRh 'ﬁéo@k&&% tli/ﬂ?;é Sis

10 interleaved with a variety of pieces of audio data whiéh are

aural explanations to help the user solve the quiz and a
number of pieces of sup—picture data which differ in the
area and ‘degree to which they mask the video data which
provides the hints. By doing so, the content of the.audio
15 data which gives an aural explanation to help the user solve
the quiz and the size and area of the sub—picture:image
which masks the video image will chahge accordiﬁg to the

level set by a user using an interactive menu.
As can be seen in this. example operation, +this
20 arrangement enables +the realization of new kinds of
multimedia software such as game-like quizzes which are
based around video élips and therefore require expanded use

of DVDs.

(4) Operation for a Disc- Containing A Golf Game
25 The following is an explanation of an example operation

which effectively generates sub-picture data when the sub-
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‘t"angle"). First, if the block type of the VOB is angle and t he bl ock
node is "start", and an angle nunber is already '

45 stored in the specified register, the reproduction contro
unit 938 reads the VOB of this angle nunber. However, if an angl e

nunber s not ed;i S [ f4l. r e@list e : a en
erélﬁgldé( o Y 1h81h853u%é‘1{fé§5 @Al €hnd a p Foph

the angle nu " , the repro control unit 9 reads the

VOB whose bl ockr-dmsiesirfy " @l t graphics ddtd e bragk rmganpe " HAd egatie

"end", then since the. reproduction of one VOB in the nmultiangle

bl ock is conplEigtides a fRARcTIGOh IR 0gisHlORing hehae tutdGhd Olbee when
reproduced is found fromthe VOB information which foll ows the VOB

‘informati on  IfuttivMpsen bfleclgraste. i s "end". Accordingly, for the exanple
in Fig. 7B, reproduction is performed in the order of VOB#4 -
VOB#5 - \EDB#8. For th&iapstémedtOpemauised din ttheSystampldnt the wideo93
Fig. 15 shows a flowhart for the processing content of 15 t he system
control unit SBthowis i rfdi g.a 1moving picturs r dmagen wbicbti showsat the
disc is set in the reproduction device, the systemcontrol unit 93
controls the undulating green from different angles. The sub-picture
data includes a three-dimensional representation of the
green, data showing pin position, a program calculatihg-and

10 displaying putting- line. and viewpoint positioh data
corresponding to the video data. The.former thrée are
regiétered at the start pf a VOB and are set in the graphics
processing unit in the sub-picture decoder 88 at the. start
éf reproduction. The remaining viewpbint positioﬁ data

15 which corresponds to the video data is data which shows the
changes in the viewpoint position as the moving picturé data
changes the viewing angle of the green, with the viewpoigt
position data being stored in the VOB so as. to correspbnd to
the video data.

20 The aforementioned putting line program includes a
function which moves a ball mark display in accordancé with
user manipulations of the cursor keys, so that when a ball
mark display is positioned at an arbitrary putting poSition
and the enter key is 'depressed, the three4dimensiona1

25 display of the green is shown with the line as far as the
hole being displayed in_accordance with the undulati@ns of

the green shown by the three-dimensional representation.

By means of the above operation, a user who wishes to
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mechani sm control unit 83 and the signal processing unit 84 “and has
di-sc rotation control perfornmed until stabilized 20 retrieval fromthe
di sc can be perforned, at which point the optical pickup is noved,
the vol une managenent regi on shown in Fig. 6 is read and, based on

the informati ofnbe EH@ correct Xwﬂlt%&ﬁg”ﬁﬂﬁge@ﬁtviéﬂ'ﬂ{h ddi®etd UiRe from
I nformation file shown in Fig:- 7 is read (steps 121, 122). Next ,

the system 252 p&ONifsk dlishb199 peRLeduAetotHite M1 s dyn pbel tibaing
vol une menu, based on‘the volunme nenu nanagenent information in the
vol une i nforrr&trh@nbéillle naxke pdLBiiouatngnt herbigpraagucpudbing position.
46 of the program chain for the volune nenu, the user can

gi ve ardexe] cahi dmagé whéchughersofa tfeslimeof coeingli ondéhe spot
sub-picture data. Here, the reproduction of the volunme nenu . program
chain at $he samdt of represhdimensicdnalicypwhdah was dngvaidpble for
unnecessary depending on the way in which the multinmedia data is
used, in whichcenpentietak ¥ cdtagescambe achievssl.onitt ed.

Next, the systemcontrol unit 93 displiays the program chain for the
title menu in accordance with the set of 10 titl es managenent
information in the volune information file (step.124) and, based on

B Broad
t he user sel e t;qggﬁqr a Disc Containing A Baseball Broadcast

The following is an explanation of an example of VOBs in

a multiangle block in which the audio data and sub—picture

10 data can be dynamically changed in accordance with a
switching of angle. .

The multiangle bloc? is.made up of three VOBs #1-#3

which include video data for a baseball broadcast shot at

the following three angles; (1) behind the backstoﬁ, (2)

15 first base, and (3) third base. In such a case, VOB#l1l is

made up of video data 1 showing the action viewed'from

behind the backstop and audio data #1-1 which is a standard

commentary. VOB#2 is made up of video daté 2 showiﬁg the

action viewed from the first base stands, audio daté #2-1

20 which is the standard commentary and audio data #2¥%;which

is a commentary from the first base stands. VOB#3 is made

up of video data 3 showing the action viéwed from the third

base stands, audio data #3-1 which is the standard

fcommentary and audio data #3-2 which is a commentary from

25  the third base stands. Here, the'standard commentary in.

audio data #1-1, audio data #2-1 and audio dafa #3-1 is the

' same. Audio data #2-2 and audio data #3-2 are separate

60



‘reads the file managenent information for the video file whi ch

I ncludes the selected title (step 126) and branches to t he program
chain at the start of the selected title (step 15 127) . The system:
control unit 93 reproduces the set of program chains and returns to

step 124 on cogB!' Lng . 89Hft' t 128)k ;

Repr oducti on rocrgés% oﬁ%ﬁ%mﬁ/hst%onﬁr% ro {?glr}tl{é it .tl-lé{eg.a%es%'ovxs a

detail ed flowchartyfoy ?f@wiﬁg?rQﬁé’CSEGPemé’:Qtioﬂé@Cﬁﬁit?énﬁléebeﬁ.oﬁﬁOgﬂh@n
chains by system control -unit . 93. This process inclTudes the sane .

processing as $d&@PScdr3select thdif A86i2E8 &bOmmkHtaip. when switchlihgFite
16, the systemcontrol unit 93 first reads the appropriate PGC

i nformati on frarndhgemaogiananglgation 25 table in either the-video
manager or the video title set (step 131), and then executes the
pre- procdssi ng corAmnexamples(swbhenl13hp. biacksttopcanglal is seBETERd, the
command, the audio ' 47 and
sub- pi cture nwtandard gaEmentandi dat edeprodueed ormdffen the f£iest epaseed
to the audio selection unit 123 and the sub- Eicture selection unit .
122 in the sysqr@gﬂ,ejei&,d%@l%t;edq sbhe standard commentary or the separate

first base commentary can be selected using the master-menu.
The séme is true for the third base angle.
10 Also, by adding the respective commands “SETSTN #1; #o",
"SETSTN #2, #0" and "SETSTN #3, #0" to the management
. information for VOB#1-#3 and performing automatic
confirmation as the rgproduction progresses, automatic
switching of audio data and angle can be achieved. 1In this
15 case, too, it is still possible for the user to Seleét the
standard commentary by means of menu selection. |
For this kind of multiangle data, whenever theré is a
switching of angles, it is possible to also switch audio
data/sub-picture data, which enhances the viewer's-féeling
20 of being on the spot. |
The following is a simplified. explanation of the
construction of an optical disc in the embodiment of the
presént invention.
Fig. 22 shows a flowchart for the manufacturing process
25 . of the optical disc in the present embodiment.
First, the data in the volume region shbwn'in'Fig. 6 is
generated by a logical data stream generation devicgﬂ(step

191). This logical data stream generation  device uses
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when an angl e nunber is indicated in the SETSTN conmand, the 5

specifies register is set using the initial setting of angle nunber .
Next, systemcontrol unit 93 controls the mechani sm control unit 83
and the signal processing unit 84 and so ‘reads the-systemstreans in

order of the @gjfﬁ(ﬁﬁéaﬂiaéﬁ{‘ %%%z’l.@g srélflewéi‘é_t&m at pEAELHAI OEBRPLRBLS Bewn

in Figs. 7 and 9 (step e retrieved system streans are

separated and yworkstat&iH OGHEd B t Bend¥adeCcogsiundi tadta Af t hihe Paiaith,
t he separated video and sub-picture are displayed on the display

screen (not ildotsdtmiceth)on skdwh dmdiFdgauisput TAisovbeung dita ieomeencddd
usi ng the audi o dat a. After this, the -system .~ control unit.93

recei ves the nemagerettansfer megdium, such asspaagnetibdytébe, Awndetsdéhenni t
85 (step 134), decodes the : standard i nformation and trick play

i nformatif%on i rcanwentark into a physjemdntdatd osheeamnbyhavwphysitygl detand
executes control 20 I n accordance with the decoding result (step 135).
Furthernore, tstresmtgenedationr device3 (¢demdek94he This ml@m#@mf data
information in the pack mapagenent infiormation (step 136) and, when
there has beerf&reat GBS AR t§€ (errOFeﬁﬁﬁ@k%ﬁﬁn?%@e?ec@% Rofofknttheg2
of key data carrespondi ng, 25 to a cursor_key or nuneral ke chagges t he

sel ected itemi§pd-in regiony Aty L% e JRe T%uEeT%Q:"t‘P%naE | Ghe(tEfs
T 58 g i Shaln! 15 Sphet RS2 GESPU) O GACKEY RIS cuening,

Item 10 process then cuts a master disc for the optical discs.using

this physical data stream (step 193). Finally, optical

discs are manufactured from the master disc by a pressing

device. ‘

The aforementioned manufacturing process can be

15 achieved, with the exception of the part about the lbgical

data stream generation device using the data cohstrﬁction

of the present invention, by +the same manufacturing

equipment as conventional CDs. = This 1is described in

"Compact Disc Readér" by'Heitaro Nakajima and Hiroshi Ogawa,

20  Ohm Books and in "Optical Disc Systems" by the Applied

Physics Society/Optics Discussion Group, Asakura Publishing.

It should be noted here that in the first operation

example (karaoke) the SETSTN command which indicates the

combination of audio data and sub-picture data was executed

25 during the reproduction of a title menu for part selection

which precedes the commencement of repfoduction of a song,

although the present invention should not be construed as

being limited to such timing. As a different example, when -
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~48 on the display screen to the confirmation col or (steps
139, 140), as well as executing the conmand corresponding to the
confirmed item (step 141). The processing of this command is the
sane as for the pre-processing command descri bed 5 above. ‘

Next, the syst C I ' [ L.NS epn 133 « t s a’
next VOB toybe&rq%’ap?%%ﬂ@%d“%é@egglf%&%gg \ bS'O £He p'v{%é}ﬁ'% v%%% ?ﬁ/gr%glei E%;]“%#CB
to be reproduc ¥$Tib hg,P . ~ha | gt.e 142;

t he syst gm con?‘?%f uni t{‘ ?6’6%933%152%13%3%%%%%63%% g %?sr‘{vh&tﬁ aﬁ%ﬁy%
address (step d¥dde combindFheXEsWEfow Agdd O SEH T nBITEL diS!t ep

143). The : processi ng of this post-processing coomand is the sane
for . t he prerprs@ssd Nk GRGEN thedes ahaed nakbee prefkest, enwod imeat,
branch address is a title nmenu, the systemcontrol unit 93 15 returns to
step 124 Shownthe sl pildtist elptil hiaw)beashidescribed ashbeingi ade wp ofhe
case, the systemcontrol unit 93 * returns to step 131 (step 144:.yes).
Vol une Menu Dibpres Rajmessuch t Be SyubbhtDesir @lihougln3 it is  equagily
.17 is a flowhart for the volume nenu displa 20 reproducti on process
performed by tBrssiktefepreyeh sgptpibgture data to be made up of vector

graphics.or three-dimensional computer graphics (CG). If
such images are used, video games can_be realized uéing a

10 combination of compressed moving pictures for actualfvideo
footage and computer graphics.

The present invention is not just a video disc which can
be used as a digital vi@eo disc (DVD) and instead can also
be used as a multimedia disc, and whilé the number of audio

15 tracks and sub—pictures for movie subtitles or for karaoke
song lyrics may be iimited to between a few and several
dozen for a video disc, the present disc can still operate
effectively even if between. sevefal hundred and several
thousand audio tracks and sub-pictures are interleayea.

20 - Also, the audio data is not limited to compressed audio
and may instead be made up of non-compreésed PCM data and
computer audio, such as MIDI data.

The present embodiment describes the case when control
data interleaved in VOBs is interleaved in each GOP which is

"25 used as the unit of compression. Here,.VOBs on the DVD have
variable bit rates, but since a pointer for the previous 6r
succeeding GOP is necessary to performltrick plays such as

rewind and fast forward, such pointers also end up being
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*when the "nenu" key is pressed on renote controller 91. Her e,

system control unit 93 perforns the process in this drawi ng when
there is an interruption process due to the "menu" key being-
depressed. After the interruption has occurred, the system control

o0l cal Bl ook l}%?r P@Wl K as‘ﬁ‘fél{%%le preseﬁc’?{?% ]gat FBirBberlhis

| ogi cal bl ock ess duction position

of the VOB inynit for the interleaving of the con#fol data packet i8€not
menory (step 145) and reads the vol unme manager (step 146). The -

retrieval of tiHinfited we arworger may be performed - by reading the
optical disc in the sane way as in step 122 i'n Fig. 15, or

al ternatively theAlsicgr nite @rasentheiaiioknt Mescmilide aeneadg-aolynhvbhe
retrieval in step 122 so that it can be read fromthe nmenory in the
present step. although <thafteffetts, ofie thast emesemtr oinyentti®® r @peodnees
t he set of PGCs for the volune nenu based on the vol une nmanager
(step 147). TWiif femanddddt isorepritableedist gsoygsam-chains 10 is the
sanme as the process in Fig. 16 so w ltl not be described in. detai
By reproducing tthélrm%H\?rl?enLth h@onceptloﬂsélf ML chERd  RexfntishahBn

of audio data and su | As .one exa I f_the co nd
corr espondi ng“le@nFnepo‘P £in nd%@?e(,at e‘bs?Y e%???c*:SE’FS'ﬁQd#;P o yghoulfle NGk Bf,

control - unit %%nstrued as being limited to a selectlon given u51ng the

10 numeral keys on the remote controller 91 used in the
embodiment. As other examples, indications inputted using
a mouse or voicé inputé are eqﬁally possible. Also, VOBs in
the present invention are based on MPEG standard, alfhough
shoﬁld- this standard be expanded, dr should a differ

15 standard emerge in the future, such a new standard maf also
be ﬁsed provided that a plurality of pieces of data are
interleaved and reproduced in a time series.

The present embodiﬁent was also expiained using the case
where only one set of compressed video data is interléaved,

20 although there need not be any limit on the numbér of sets
| of such video data.

Finally, +the commands included in the management
information may be automatidally executed during the
execution of reproduction for that part of the title,

25 regardless of whether there has been a user indication. By
doing so, reproduction control can be performed for a:finer
time division. |

It should finally be noted that although the present
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*15 i ndi cates the selected audio data #2 to the audi o sel ection

unit 123 and the sel ected sub-picture data #3 to the sub- pi cture
selection unit 122. After the reproduction of the volune nmenu
PGC has been conpl eted, the systemcontrol unit 93 has a return of

the 20 Save&ﬂg"‘%d::hc |oﬁ&%%§?%ggs 3 C@A%Q%é?g%d&@ gfﬁgq&é&m&él écgfes

the original repro ron inthe WV .
the interrupti oL PACeRKa(i CRNEBreseRY SRVt $0n is not UVRAMAHIGYY Quckan

be recomenced fromthe reproduction _ position in the VOB for the
original PCC digyeyaim 8 $HH andp stdi@igdl nleld uineRia@auaed oFuktbirahidl eedat a
and audi o data switch to those indicated by the nunbers which were

set accordi ng of vidd® ddwa Usardis \lade ands isth® -pietSrESiltaowiEni. can be
The following is an explanation of the operation of the
50 5 selecpivelct reprddviced despr ileed usiedve. Also, showHid stthet he
followwng is a sinplified explanation of the disc retrieval and
reproducti on opEpridunisidrorddvioe esiable to recpdwet modtémedphedawhi Ebroar e
expl ai ned bel ow. 5 Once a disc has been set in the reproduction
devi ce, anli extevnal i spuzent r dthd stpansfenedfumuch srabtinedta data
need not be restricted to having a storage medium as its
source, so that the reproduction device may alternafively

10 receive broadcasts of digital data. In such a case, the
reproduction device shown in Fig. 12B would include a
receiver for such digital broadcasts in place of the motor
81, optical pickup 82, mgchanism control unit 83 and signal
processing unit 84.

15 '~ Although the presént invention has been fully described
by way of examples with reference to the accompanying
drawings, it is to be noted that vapious changes ' and
modifications will be apparent to those skilled in the art.
Therefore, unless such changes and modifications depart from

20 the scope of the present invention, they should be construed

as being included therein.
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Tetrieval can be achleved at whi ch point the_QpLLcaL—p+ckup 's
-mpved and the vol ume managenent region shown in Fi

. 6.is
This volume managenent region stores the lnul ﬂ““ umhiﬂlnatlon for _
the inside of the file block, with the on file shown
in"Fig. 7 belnahg%aqsbgiggmga is this |nfornat|on For this.
exanpl e operation, supposed that a karaoke disc is to be

reproduced.  fhea multméalwvomlf %1 b Gh¥bRC ihe1aakkt lae ERiLké@lon
menu for 15 karaoke (the titles in this case being songs). Here, If a
song is azduet forhetbirihg ERNLeadR Rl dbjcts WHEWGH dhdRdes video fddata e
duet as shown in Fig. 20. As shown in Fig. 9, the title search
poi nter n@nagesedtio data ahff submpietustodataatwhéeeshart of the video file
which 20 includes this title is read at the start of reproduction of
this titld. Here, ther ddim casgivherns headét up i sf aadysturality sofig,snalk
title search pointer managenent information st ores PGC nunbers
correspondli ng regthesti wherednu drorobject el stored anpacnsesuid veepsralied
out of the plurality of 25  parts stered in the video title set._ The
PGCs for fhe tkepéons andgwhereid aﬁﬁhr%@abauéﬁgbﬂncbﬂﬁl@¢e$s performed in
accordance with the PGC information shown in Fig. 9. An
exanpl e of a vol un@ HeREtPFUBFEELERatATt §tAEING a set of video data of a

51

8 certain reproduction period;

9 a plurality of second subregions which each store an set
10 of audio data, wherein sets of audio data stored in
11 different second subregions express different reproduction"
12 audio to each other and gach set of audio data is data to be
13 reproduced at a same time as the set of video data in a
14 first subrégion;

15 a plurality of third subregions which each store'a_set
16 of sub-picture daté, wherein sets of sub-picture data stored‘
17 . in different third'subregions express different images to
18 each other and each set of sub-picture data is data to be
19 reproduced at a same time as the set of video data in the
20 first subregion; and

21 a fourth subregion for storing a set of control
22 information, wherein each set of control information is
23 valid for a reproduction period of data ih a same small
24 region and wherein said.control information includes an.
25 indication to a reproduction device for a combination of one
26 set of audioc data out of the second subregions and one set
27 of sub-picture data out of the third subregions which are to
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reproduced here is shown in Fig. The PGC in this drawing is

far menu sel ection of duet kar aoke t| tle, Hm““ llUIMﬂmmPGC bei ng nmade

up of one VOB#J. The video 300- 50 in: lays a -

background i mage for the nenu using an MPEG st | f I mage, mhlle t he
ses c

b- h
;sgf olrmrrgtlLé n §§ :anlf"\"t&f% ‘fcoervg g‘)’geth%ﬂaw?ig‘er%‘?orsea s‘g% Xi‘?%ﬁ | vﬂ’ﬁ‘cﬁh?s

to. be ovegwittgn.oy subre%&%% t he background i mage, changing the
backgroun s color 1In accordance with the color information in the

hi ghlight -10 I nformati on of the managenent information 300-350. - The
audi o data 300-305 and 310-315 is for aural guidance to help t he
user nekeia selecttd. muleigcdhiat setfcal | BkseodBNEGIaim 1, ANR1SKINRD a
corresponding to selection itens in the highlight information in the
pack mana@enentplumbdbingt ich. se¢esrs whechlare almeed dithaa apdraslubtpackpre
data are outputted by the reproducti on device having first been
conbi ned. 3 wherein| achabmeillvregiog ishmademnp afchesecuglvdesectons
gui dance, the user nakes a sel ection by pressing button "2" on the
renote codtrol bed ghereinethef videaoi dataorftbhe fLoOst gpewegiom, othe cpete
controller 91 is sent fromthe renote control reception unit 92 to
system coRtrol OfniAud® dafe in th&nﬁﬁﬁﬂ?d(§#b¥%3kﬁﬂﬁﬂg he o sefss o uglen
selection,_ "2" copmand

correspondi ng P&ciure dBﬁFt%ﬁrgé ﬂlf%esﬂ? I ARSI ?4#kf#ﬁﬂ§%ﬁl?£i??ﬁ?r°l

COntrO' dgta information in the fourth subregion are recorded on the

8 optical disc using at least one sector each.

3. The multimedia optical disc of Claim 2, being formed of
a first transparent substrate and a second trénsparent
‘substrate of an approximately equal thickness of between 0.5
mm andl0.7mm which are joined together with at least one

information layer between them, +the information layer

o S | T O A S R

including the plurality of small regions.

1 4. The multimedia optical disc of Claim 2, wherein each set
2 of'cpntrol information stored in a fourth subregion is of a

3 unit length for storage by the reproduction device.

1 5. The multimedia optical'disc of Claim 4, wherein some sets
2 of cbntrol information include flags for prohibiting one of
3 storage and updating of a set of control information by the
4

reproduction device.
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25  of the systemstream w th reproduction control advancing to

comenced as descri bed above. - he.roil ow ng i SN MbIERAN AN

the operation when . 52*
fel | ow ng exang| eﬁhéfmﬁf‘%ﬁné’&fa Whtish AiddeoiSGin 2,

songs (2) an English conversion | esson

*t he
(1) karaoke

(3) aquiz

5

(4) a golg game  wherein dau®nd ﬁéﬁ%ﬂ&ﬂdtﬁ&paﬂﬁ%Shultlangle by eRer atneon

for a Disc Containing Karaoke Songs Fig. 19 shows an exanpl e of

a kar aokesr epresheto Dninfdimation ihedudes aﬁfﬁmaléc&ommqﬂduﬂmrngnﬁheapﬁa@ent
exanpl e operation. 10 In this VOB#K, one set of video 400-500 for-

backgr ourd a chamgegeof sangterteavbd wephodhctiodi fevieat hlmdétobngmm o]

data #1-#3 and three different kinds of sub-picture data #1-

t he sub- p¥ ct urebirgt being malpdyraldtys of 9@0@5@@ which ipgilugdepdid feaentand

#3.

the female part using red text, with the érICS for any vocal part

al ready ificl udRlts rof neidei @abat which arebéehgc

In

iepluysgrysrngedh @E’é’ltnéxt

-In reallty' t he dl%f

8
9
10
11
12

13

14

15
16
17
18

W O ® N U s WON

a sam legbroductlon perlod
- wherein each of the regions storing one of the objects
in the multiangle object stores a set of video data using a
plurality of consecutive first subregions,
and whérein fhe angle command reflects an interactive
process for the reproduction device and is a branch
reproduction command fr9m a small region currently being
reproduced to a small region of a different object in the
multiangle object, the angle command indicating a braﬁch to
a small region which has a set of video data which is

synchronized to follow a set of video data in the first

subregion of the object from which the branch is performed.

7. The multimedia optical disc of Claim 1, wherein at least
one éet of sub-picture data in the third subregion includes
a plurality of display item images for expressing a
combination of a set of éudio data in a second subregion and
a set of sub-picture data in a'thirdﬁsubregion; and wherein

the control information includes a plurality of commands

. each of which is related to a display item image, with one

of the commands being sélected and executed in accordance

with an interactive process for the reproduction device.
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tolors change in time with the reproduction of the song, al t hough
here, for ease of explanation, the colors in the .present operation
do not change as the song is reproduc ﬂﬁ HM lm audi o data, the
synbols o[err] denote that only the B ‘““ H“l nt for mal e or female
part is included in the audi o datas |l owi ng i s an
expl anation of the reproduction process and operatlon of a karaoke

di sc which inclgides fhifi&inaia ¥HEKa qeaﬁgbbgﬂléﬁoﬂicludeﬁ an. ingéﬁsﬁe YgEn
a disc is set in the reproducti Oon device an reproduction Is 8 un,
the vol une managrRy $@awa i fefidn, 6thé data region storing a pluralit of

53 read and transmtted to the Systemcontrol unit 93
then sets3a compjectepr aHiehi OthdDitte f iddde @ALA!C H9UIHE data anB@SgdbON
t he vol une menu managenent i nformation. Mor e specifically, the -
vol ume nedu PGpisymemief idata)y wheeeds umre 5 menu managenent |nformat|on
I s reproduced. This volune nenu i's reproduced by the title
sel ectiondnenu suclthas détda region edpl mbded wybowe andpblivabity DR sk81l
Al so, when a duet title has beemn selected in the title selection
menu, the6 regionise wbewefior epaht obgkett isnstoréedeinusdnsscuepve dsmel
7 regions and wherein each small region includes:
8 a firsf subregion for storing a set of wvideo data of a
9 certain reproduction period;
10 a plurality of second subregions which each store an set
11 of audio data, wherein sets of audio data storéd in
12 different second subregions express different reprédgction
13 audio to each other and each set of audio data is data to be
14 feproduced at a same time as.the set of video data in a
15~ first subregion;
16 ' a plurality of third subregions which each store a set
17 of sub-picture data, wherein sets of sub-picture data stored
18 in different third subregions express different images to
19 each other and each set of sub-picture data is data to be
20 reproduced at a samé time as the set of video data:in'the
21 first subregion; and
22 a fourth subregion for storing a set of control
23 information, wherein. each set of control information is
24 valid for a reproduction period of data in a same small
25 . region and wherein said control infqrmation includes an
26 indication to a reproduction device for a combination of one
27 set of aﬁdio data out of the second subregions and one set
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10 Fig. 20 shows the content of the karaoke part selection - VOB
(set as VOB#L) included in the part select ,"m”mlr”m PGC in the
present exanple. It is conposed in the sa 3 Ithe-volune menu
(VOB#K) for title selection shown in Fig. 18, &l though there are

di-fferenggs in_th ont f e 5 na t_J ' c b
manageme%? i nf%%n’%ﬁﬁbﬁl%{g&rgdétm tc}lujl(lat \9&3%@? ?ﬁ?@o%%%%%%% S
stored iggthe ' #le] ' d kN 7 4,4 , 1then

el ectiont - b FeRrRUifendtode it IOl FhE"Batr ons iih, AEE B e
control gy 9lrir8Y §@bPEgsSen, When the female part .is 20 selected by
pressing the "2" key on t%e renote controller 91, the reproduction
control gonmmand " SEH&SFELA3th&3indéx regionexeerbedaspluiall ity oFdisedisd @E to
switch the audi o data and sub-picture data is sent to the system
decoder 8B. Afthein informatien) ndherdimreduws deemfexdairednfidmation is
appropriate audio and 25 sub-picture are outputted before the =
reproducd8on aohaddeup of asormpitshofinrontEi ginfi®rmasticormeacgade-processingt .

should be noted here that in order to avoid undesi rabl e
resul ts 34ue conmzpdmamdsa peshrpresesing command,
54 I medi ately, it is also possible for the systemcontro
uni t 35 93 to ¥RE¥eiRr &n Sf{pr Ofr i APEtPendbfopratioR. Wsa diifle of
36 addresses which shows storage positionsrof a plurality of
37 objects in the data region and said liét of addresses
- 38 expresses a reproduction order of the plurality of objects,
39 | ~wherein the pre-processing command is executed by the
40 reproduction device just before reproduction of the
41 plurality of objects (hereinafter referred to as a chain) to
42 be reproduced in a ‘row in accordance with the list of .
43 addresses and the pre-processing command includes an
44 initialization command indicating to the reproduction aevice
45 an initial setting of a combination of a set of audio data
46 and a set of sub-picture data to be rep;oduced at a same
47 time as a set of video data, and |
48 wherein the post-processing command is executed just
49 after the reproduction of a plurality of objects Which are
50 reproduced in a row and which'includes a default setting
51 command indicating to the reproduction device é default for
52 the coﬁbinatioﬁ for a chain to be reproduced next.
1 9. The multimedia optical disc of Claim 8, whereiﬁ.at=least
2 one set of sub-pictﬁre data in the third subregion includes
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the'execution of commands is not limted to the reproduction - period
of.-di sc nenus, setting may be perfornmed during any of 5 t he PGCCs,
maki ng the setting operation flexible enough for users' needs.

The above exanpl e operation describes the comenci ng of reproducti on
of-"a karaoke sapg fi.L0 o] Nadsi I Ha apd SHRsRihGt uLe
dat a have%een selrgic%e 2; ri n@t%sg}(?gj ?L:at%r olejf:nta gﬁ of?' he VS? 5 m@l

al though ig is cscsmﬂlnauon oﬂ0%5§blé| 8zf Shaidadeerid & cbaoaa tshsregsmhnahaon
of audio data and sub-picture data during reproduction of the

-karaoke 5 S@HEL of mikkpictAse dlta @h khehipgagabesayibnf oanat wherefin
the VOB#K for karaoke reproduction shown in Fig. 19, may 15 I ncl ude the
sanme hi ghlé ght th¥ ocoatiroh aimfdmmatighi | ghtludes a i plarabitpn cthowetiting
Fig. 10. This storing of the sane hi ghlight information i s because
t he nmenu VOB#L cownarithts each ofkartmiokte MOBH#K dnbad tdea sdhspliayaitem image,
construction. By doing so, during the reproduction of the karaoke
song, a SBISTNwizh oneopfaileceetbbpoebimpnds bedny sedieciedf andeesecuted
butt ons "1"-"3" on _the renote comtroller 91 is executed. By doin
so, a swi tkh tdn heageardarcqudidthat @randinterartivee papgess Q@an kee
performed w t hout haltlng t he karaoke reproduction. By neans of
this exam e oFERRAVICLIONe S8l disc and 25 reproduction device of
t he present enbodi ment can allow a user to easily select his/her
desired audi o data and sub- picture data w thout needing to know

beforehanq the yiMlSnuitimedia optical disc of Claim 9, wherein at least

2 - one of said chains is a movie title chain, and whereih, for
a list of objects which compose the movie title chain, one
plurality of second sub{egions in consecutive small regions
which store each of the objects stores a soundtrack in a
different language to another plurality of second subregions
and one plurélity of third subregions in the consecutivé

small regions which étore each of the objects stores

O 0 N o g » W

subtitles in a different language to another plurality of

10 third subregions.

1 11. The multimedia optical disc of Claim 10, wherein one of
the chains is a menu display chain for selecting one movie

title, wherein objects which form the menu display chain

(=S /S I N

. have a set of video data which is a menu background stored
in the first subregion, wherein a set of sub-picture data
which expresses at least one item image corresponding to a

movie title is stored in one of fhe third subregions and

Q@ 3 o O

wherein a fourth subregion of a menu object stores a branch

A
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of the audio data and the sub-picture data. It is also

55~ possi ble for the user to easily change the audi o data and
sub- pi cture data once reproducti on has begun. Furthernore, it is
al so possible in the above exanpl e of kar aoke for separate VOB for

different gback%[?ggmd\/hﬁgeh iRdichfB985rd e ¢ M\Mﬁt@: Bulhbi280t £t1e

bl ock. In suc ~ case, by using SETSTN comman the user can enjoy
a varietywp chadhn @@&Eb@@bh@ﬁﬁgof:oyaﬁeﬁtéi@ti%\ag’é'dh(igﬂét Bhépd SUBre§LoHl e

dat a. (2) Operation for a Disc Containing
An English Conversion Lesson _ VWhile the first exanple operation
deals wth the . | ssuance of commands accordi ng to nenus, the present

oper at i onlexanji2e Whel midtdmeHdéaanpeiaapl dinbeofrepaimug} i winerein somodefi s
automatically switched as reproduction proceeds, so 15 that, for one
VOB, diff @ ent thensihadmnisomreokanadike ddtedrend with, foulm pligturef debieate

successi vely di spl ayed. Nornal |y, English conversation teaching
vi deos shéw t h@hich foraggachxkappekeoaheiBat ipneonsecwbive o3mal hexegipny
t he content of the audio _and subtitles changing as the | esson

which store an object, a plurality of second subregions
storing a different soundtrack which is one of a song with
no vocal, the song complete with the vocal and the song with
only a specified part of the vocal, and a plurality of third

subregions storing subtitles which are for one of a set of

\0 (o) N (1} 1=

all 1yrics for the song and a set of only a part of the

10 lyrics for the song.

13. The multimedia optical disc of Claim 12, wherein one of

1

2 the chains is a menu display chain for selecting one karaoke
3. chain, wherein objects which form the menu display chain
4 have a set of video data which is a menu background stored
5 in the first subregion, wherein a set of sub—picturé data
6 which expresses at least one item image corresponding to a
7 karaoke song is stored in one of the third subregions and
8 wherein a fourth subregion df a menu object stores a branch
9 command which indicates branch reproduction to a karaoke
10 chain corresponding to an item imége.in the third subregion.
1 14. A reproduction device for reproducing a multimedia
2 optical disc, wherein the multimedia optical disc includes
3  a data region for storing at least one object which includes

I
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20 progr esses. Here, as described in prior art section

rekFating to conventional video CDs, it has been necessary to . record
all of the different patterns as separate VOBs on a disc, with the
mul ti ple recording of video data which requires a |l arge anount of -

dafa posi a sgrd ous, nroblem. Th esent . -exanple ration is
for a ca'ga’g \/\/31’2%390 éiéﬂ:a, 8 clg&r?v§r5a5t5t i ﬁ é?gléngl;f%utr% gg%laépea%g 1317
reproduced; can be 4 r 51 st £amirus| Ng1 LS 3 RHOESSERLG11
tialione gsf o e astareddidn UBL fBRe &;?SQE o NP18Pas iy 3 Ca%fﬂer
PGC. ' Herge, Rdyiondl ROMSIn adneyBiate WBelRored in EMSSLICti 98 Habng
the same VOB (the VOB#M) is to be performed three tinmes using

di f f er ent wonbirerjiicenrs a@id ad@ireéin each Ghladlafegivh- Rhefludesdata. In this
figure, three PGCCs 5 (PGCH1-PCC#3) are indicated in the sanme set

of route8 | e cidrett ubofegu@id MorAs tdrdwy ian daty.oD, vid&s dabai ofl ade
pr e- processi ng and post-processi ng conmands. First, for the |
repr oduct i%n ofceutegmamephraduct ionhgegiedpr ocessi ng conmand " SETSTN

#1, #1" is executed so that audio 1 ang sub-picture 10 1 are reproduced
al ong wi 9 t he mai @ Plyzslifiigef seperdtsubregions mdyicbdgechosterepaagsain
chain 1 is conplete, the post- . processi ng. commands of program_chai n
#1, "SETSEN #20fypeuddg data, wherein sets of audio data stored in

12 different second subregions express different reproduction
13 audio to each other and each set of audio data is data to be
14 .reproduced at a same time as the set of video data in a
15 - first subregion;

16 a plurality of third subregions which each store a set
17 of sub-picture data, wherein sets of sub-picture data stéred
18 in different third subregions express different imaées to
19 each other and each set of sub-picture data is data to be
20 reproduced ét a same time as the set of video data in the
21 first subrégion; and

22 a fourth subregion for storing a set of cbntrol
23 information, wherein each set of'control'informafion is
24 valid for a reproduction period of data in a same small
25 region and wherein said contfol information includes an
26 indication to a reproduction device for a combination of one
27 set of audio data out of the second subregions and one set
28 of sub-picture data out of the third subregions which are to
29 be reproduced together with the set of video data in the
30 first subregion, | |

31 wherein the reproduction device comprises:

* C L M S5 *



" LI NK PGCH2", are executed and the process advances to the

reproducti on of programchain #2.- Based on the settings, 15 t he
reproduction of programchain 2 is conposed of the reproducti on of
audio 2 and sub-picture 2 along with the mai n video i mage, with once

this is gomlete. LOga0R5" nepps, 2oz GHRRRkIGL RO, ol PHARLABARAI Ghd'2

"SETSTN #3" elng execu € process

advanC|ng to ﬂQltlﬁ?SléeBﬁeﬂHE%'QESQf program chain #3. Once the’
reproductlon progfam chain #3 is conplete, the post-processing
command 34 "SET§EBEF&t1#&"mé§n§X§6HtQQpEQaEbﬁﬁ BthQer'%ihekﬂQﬂfﬁﬂt)a
settings of audio.l and sub-picture 1 are restored By prOV|d|ng
PGCs wi tB5pre- paﬁﬂapﬂsy PFf LI5S 0T avd@InadEa, 28 plmbamtﬁldf: stk anft isais-
but at the same tinme still only use the one VOB#M as descri bed above,
a varietgéof dpifetueatdata and eprasitiocdf arorctorddi natficomsatcam Hroac Hitey enkad
automatically. In the present exanple, only three program chai ns were
used, 37 data; 57 "~ but since the amount of
data needed to store a programchain i's negligible when conpared
to the sB@e of a syedém sedeafing means femn sepeoténgnonearsée efd@udia he
storage efficiency of a disc nediumin addition to the inproved
ef fecti v@Pess @@ta fromsthe gepawrited cluwrkity et spls @B audio data;

40 : sub-picture selecting means for selecting one set of
41 sub-picture data from the separated plurality of .sets of

42 sub-picture data;

43 control means for controlling the audio sélecting_means
44 and the sub-picture selecting means based on the set of
45 contfol information separated by the separating means; and
46 output processing means for decoding the separated set
- 47 of wvideo data, the selected set of audio data aﬁd the
48 selected sét of sub-picture data and outputting an image
49 signal and an audio signal based on a decoding result.

1 15. The reproduction device of Claim 14, wherein the control

2 means includes: |

3 buffer means for storing a set of cohtrdl information

4 which is updated every time a new set of control inforﬁatibn

5 is separated by the separating means; and

6 a selection control unit for controlling a selection

7 made by the audio selecting means and the sub-picture

8 selecting means to select a set of audio data and a set of

9 sub-picture data which area indicated by a command in the

_—
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(3) QDeratlon for a D sc Containing AQJIZ ' For a quiz, it is

cormon to set different |evels of hints even for the sane
guestion. In a systen1strean1for realizing this, the video data
whi ch prOV|des hlnts IS interleaved with a variety of pieces of
audi o datg, A& rﬂé{:{ﬁrl atPHU %p%g; S el Cf'-éé‘% sol ve
t :ﬂ?ﬁ
the quiz and a% con rori""o pl eces S(l% gtcture at rh differ
in the area and degree to which they mask the video data which
provides the hints. By doing so, the content of the audio 15 dat a
whi ch gives an mgir alhe®teptoalic®ioh0dBeiset € ¢ieim S¥ Veherein the EBAtEBILZ
and the size and area of the sub-picture i mage whi ch masks the
video i mage w linfimigeiccondia@eso 4 hplurality of egehman@sbyiaicisetach
using an interactive nenu. As can be seen in this exanple
operation,3 t hi corresibnd atso aag@mnhnaaﬁfml esf aheetr coff | aalion datfa iwewa
ki nds of mul timedi a software such as gane-|ike quizzes which are
based arouhd viskwml ipH-ardyitdreraidre seguwt esuxpaictiedireis@éata in a thdird
DVDs. : (4) Operation for a Pbisc Containing A Golf Gane 25
The fol | o ng istbaragdgmnanidn of an exanpl e operation whi ch
effectiveuy gener ates sub-picture data when the sub-
58 " wherein the reproduction device -further includes a
7 operation receiving means for receiving a selection
8 indication made by a wuser operation relating to a
9 combination of a set of audio data and a set of sub-picture
10 data, wherein the selection control unit specifies the
11 combination based on the selection indication received by
12 = the operation receiving means and controls the selection
13 made by the audio selecting means and the sub-picture
14 selecting means in accordance with a corresponding command.

17. The reproduction device of Claim 16, wherein a
multiangle object is stored in the data region of the
multimedia optical disc, a multiangle object being a
plurality of objects which include differenf sets of video
data which are selectively reproduced during a same
reproduction period, |
wherein each of the.regions storiﬁg one of the objects

in the multiangle object stores a set of video data using a

O @ NN T WN

plurality of consecutive first subregions,

[y
o

wherein the set of control information further includes

=
=

an ,angle command, said angle command being a branch

AR



pi cture data includes graphics data and a program for processing the

gr.aphi cs dat a. Thi s exanpl e gol f gane I ncl udes a function for

di splaying the putting |ine when putting on the green. 5 “For
the system streamused in this exanple, the video data is for a
novi ng pi.cf ure 'gﬁg l.ch S . un | green..k | rent
angl es. 1Cil'he sllu -pledc urlgg1 Eg&ﬁcégf?%ni r‘fvallféle.sgga?%%gggd!anpﬁg%%%g} Wi 8
representi | on HaiNGegion todWAtlh £ ASHYY RBnRIrBIPEREDIRARLIBnPHRILAGS
cal cul ati ng an 10 gisplaylng putting line an vi ewpol nt  position

data 14 Corgesponghny +8giHs ¥irdao AR rent!Mhf¥tBin tBh€EmaLleiangle
registered at the start of a VOB and are set in the graphics - :
processi ng uni todfedtle ewd- Bhlar ectfeaderinfi itie a Shebhch to aObmall
r epr oducti on. %he remai ni ng vi ewpoi nt position data 15 whi ch .

correspongs to rddpfion detidlntias s dede obhiehdedhodstd hehich is shashesninetihe

Vi ewpoi nt . position.as the noving picture data changes the view ng

angl e of lIthe grEerfoldicwh a lsetviofwedideb data inpthet fhnstasabbeghgnsodr €Hei n

the VOB so as to correspond to tthe . vi deo data. 20 The

af or enmentlifoned ghitetdtn f dom evhgichg redve bracichdds pgrformed,f uncti on which
nmoves a ball mark display in accordance with user mani pul ati ons of
the cursd® keys, s&herginnidie Posgation recefpingyingnng 35S oseeedyed ar

an arbltgﬂfy p%ﬁﬁhﬂQSQS Eh&%g indication made by means of a user operation

21 and wherein <the reproduction means further includes a
22 reading control means fdr.controlling the reading means,
23 when an angle switching ;ndication has been recéived énd an
24 angle command is includeg in the set of control informafion
-25 in the buffer means, to read data from consecutive‘small
26 regions starting from a small region indicated by the angle
27 | command . |

one set of sub-picture data in the third subregion includes

a plurality of item images for expressing a combination of

BWN e

a set of audio data in a second subregion and a set of sub-
picture data in a third subregion,

wherein each of the plurality of commands is related .to
an_item image,

and wherein the operation receiving means receives a

O O N o O

selection of an item image by a user operation, when a set
10 of sub-picture data which éxpreéses the plurality of item

11 images is outputted by the output processing means.
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18. The reproduction device of Claim 16, wherein at least



‘and the enter key is depressed, the three-dinensional 25 display of
the green is showmm with the line as far as the hol e bei ng di spl ayed
i n accordance with the undul ati ons of the green shown by the

t hr ee- di nensi onal representati-on. By neans of the above-
operation, 'a user who wi shes to 59
know t he correct puttlng line can view the correct line from _a bal
mark di sphay. pesi,t el LRJA e Wlvide F&é'éi%“% whereliRe baé.ét B K
position at an arbitrary putting position. Here, an | nmage which

gives a fgelingogtrbei NGn¥drinddi®Pot indiludedd a Of préhiBetihgenFieRal i £or
which was unavail able for conventional TV inmages can be achieved..

(5) OperaBi on pophabbtingGupdaitimagep A aBasalbabll Bnfadeation storage bulihfer
following is an explanation of an exanple of VOBs in a mul tiangl e
bl ock in 4hi chbyhdheudiepreductinh sdevipce; uaad Mhereadat atheabuféer means
dynam cally changed in accordance wth a .swi tching of angle.
The nul ti Bngl etempexarilyagtopp bhe twpdatiraBwhan ghe prohibgtigtg iflddidies
video data for a baseball broadcast shpt at the follow ng.three
angl es; (%) befifRd the backstop, (2) :

1 20. A reproduction device for reproducing a multimedia
2 optical disc, wherein the multimedia optical disc includes
3  a data region for storing at least one object which includes.
4 video data, audio data and sub-picture data, wherein the
5 data fegion is made up\of a plurality of small regions,
6 wherein an object is stored in consecutive small regions and
7 wherein each small region includes:
8 a first subregion for storing a set of video data of a
9 certain reproduction period;
10 a pluralify of second subregions which each storemén set
11 of audid data, wherein  sets of audio data stoféd in
12 different second subregioﬁs express different reprodﬁction
13 audio to each other and each set of audio data is data to be
14 réproduced at a same time as the set of video data in a
15 first'subregion;
16 a plurality of third subregions which each store a set
17 of sub-pictufe data, wherein sets of sub-picture data stored
i8 in different third subregions expresé different images to
19 each other and each set of sub-picture data is data to be
20 reproduced at a same time as the set of video.data in the

\
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15 first base, and (3) third base. In such a case, VOB#1 is ' made
up-of video data 1 showi ng the action viewed from behi nd the
backstop and audi o data #1-1 which is a standard comentary. VOB#2
'is made up of video data 2 show ng the action viewed fromthe first
base st angs, algxgtdag@f%l%n.zgnd which is the standard commentary and
audi o data #2-2 which s a commentary fromthe first base stands.
VOB#3 i s amde a Worwrfthvi debrédgtiond FoHew Bfolrhagacai osevi ewed Eonkrbhe
third base stands, audio data #3-1 which is the standard

coment ard8 and imfiimmaddton ,#3wBenbinh dascha sebtmerft acgntroln i2Eormatsiarhi id
base st ands. Here, the standard conmmentary in audi o data #1-1,

audi 0 dat2d #2- veddd afel oad mepreRUTtion merlOG ofad@ta Alri 8 dame #smalind
audi o data #3-2 are separate 60
soundt r a@8s whitegiesy r eBPontRereirhesald eapptivgd ahgfermation includggenpan
view ng the aforenentioned nultiangle period, the user can sel ect

their dedifred dOWHEREOR fReR SOPFeRvFELeR device £o7 & cePRAPRFAORNGELORe 5
As exanpl es when ‘the backst op ang{H_'ee i 5 selected,  the st apdard
comrent a @Bio A 9 (e RGend SUbr%GFchPré'Sl%n cPREt 88t

st . bas conng ry _cap: be
22$e§§23 ;?ngo ukgéﬁggaﬁégaa%gpgﬂglg% the thlrd'subregions g.gre Qo

29 be reproduced together with the set of wvideo data in the
30 first subregion, |

31 | wherein the reproduction device comprises:
32 reading means for qonsedutively féading data from the
33 | multimedia optical disca

34 separating means for separating a set of video data, a

- 35 plurality of sets of audio data, a plurality of sets of sub-

36 picture data and a set of control information from the read
37 data; |

38 first detecting means for detecting a type of a éet.of
39 audio data to be reproduced and a type of a set of sub-
40 picture data to be reproduced, based on the séparated set of
41 _ control.information; '

42 sub-picture selecting means for selecting a set of sub-
43 picture data. of the aetected type from the separated

44 plurality of sets of sub-picture data;

45 audio seiecting means for selecting a set of audio data
46 6f the detected type from the separated plurality of sets of
.47 audio data; and

48 output processing means for decoding the separated set
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The sanme is true for the third base angle. 10 Al so, by adding the

respecti ve conmands "SETSTN #1, #0", "SETSTN #2, #0" and "SETSTN #3
, #0" to the nmanagenent i nformation for VOB#1- #3° and
perform ng automati c- confirmation as the reproduction progresses,

rf or m tie - confirn ! ! | .
15 *Teasd 00.0% ¢ V1088, Mo atfal STIRRE 385 08 Bufiel TpEH “tnd "eh' S
standar d gomeniae i NEESqe! dHRbAlAE! | Bl outputiilhd Ut Khageo'

. a and
mul ti angl e dat a, enever there 1s smntcﬁrng of “angl es,

possibl e 40 al 50 it QiheP] Budio sigiAlMBUBEP LR W BcdBngieshaganances

the viewer's feeling 20 of being on the spot. he followng is
a sinplified explanation of the construction of an optical disc.in’
t he enbodi nent of the present invention. ' ~Fig. 22 shows a
- flowchart 1f or thie nEIfBEprEdNgGtRBOCE@S8icddof Cllatihe 200t ividdrdlirscatnltast
present enbodi nent. First, the data in the volune region shown in
Fig. 6 is2 omgenssat 68 kybaplieguce difts dichidegeacpluralidsyice {semp
191). This | ogical data stream generation device uses
61 3 images each of which shows a combination of a set of audio
4 data and a set of sub-picture data and each set of control
5 information includes a first indication relating to each
6 item image,
7 wherein the reproduction device further includes
8 operating means for receiving a selection indication of an
9 item image by means of a user operation when the set of sub-
10 picture data is outputted by the output processing means,
11 wherein the first detecting means specifies a first
12 indication related to the item image received by the
13 operating means and detects the type of a set of audio data
14 to be reproduced and the type of a set of sub-picture data
15 . to be reproduced based on the first indication.
1 22. The reproduction device of Claim 21, wherein a table
2 iﬁcluding a plurality of sets of reproduction route
3 information is recorded on the multimedia optical disc, each
4 set of route information including a set of route
5 information, a set of pre-processing command information and
6 a set of post-processing command information, wherein each
7 set of route information expresses a réproduction order of
8  objects for having a list of objects reproduced, each set

79 I —
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imul ti nmedia data editing software on a personal conputer or

wor kst ati on and can generate volune data of the data : construction
shown in Fig. 6. This volune data is recOrded onto a transfer
medi um such as magnetic tape, and is then converted into a physi cal

dafa stregm by & RS EGAcelie comnan t&s%g}gggl{)ﬁt 83 J54h OBt SLEndSE).

Thi s physical streaminc eS an error eck ' ng

data for jighe procedsaagr meﬁ\SﬂBoﬂnféﬁﬂé’t{c% :irtad@ééi aQPEnﬁg.&h‘E@.o%n‘éot %ﬁe |
i ke, in addition to the vol une data. A master disc cutting :
process tuhen Culepradiedion @evickobst Recembifatifhses #5688 of audléhdéta .
physi cal data stream (step 193). . Finally, optical di scs are

manuf act ured f apid tdhesaBSbEr stbspibyuttepd@@dd h be repfloduiéeéd at a same
The aforenentioned manufacturing process can be 15 achi eved, with

t he exceal on dfimehaspar sedbedt viideol dgiteal and data stream generation.
devi ce using the data construction of the present invention, by the
sane nandfact uri ngwherein ¢hei peprbduatioonmeansofimkth€bsincliiflies: i s
described in "Conpact Di sc Reader” by Heitaro Nakajim and Hirosh
Qgawa, 26  Chm ByeRdiagdcentropt meahsDEsr Byading"a t@etrrefwzrwction
Physi cs SOC|ety/Cpt|cs Di scussi on Group, Asakura Publishing.

shoul d bé note6°H§ﬁelPﬁ9Fm?ﬁlPﬁeaﬂﬂr§Pn556¥%}F@nthe read%ﬁ@uﬁﬁ%ﬁikﬁ?dﬂﬁ@q

t he SETS nd whi ch i ndica nbi nati on of_ audi o data, and
sub- pi ctly Jﬁé@:se){‘ébu“f“é‘a“‘%%ncedw%’chgttbr‘r’e $€br 8HuERPFRHCH N tT RN
;Ogoﬁgrt1§eleCEh%Brmatlonmh'Ch precedes the commencenent of reproductlon of

19 second detecting means for detecting the indication of
20 a combination of a type of a set of audio data and a type
21 of a set of sub—picture\data to be reproduced for'each set.
22 of pre-processing command informatibn and each set of post-
23 processing command information included in the reproduction
24 route information read by the reading méans;

25 pre~processing command executing means for indicating to
26 the audio selecting means and to the sub-picture selecting
27 means a detection result of the second detecting means for
28 a set of pre-processing command information before a start
29 of reproduction of objects in a corresponding set of route
30 information; and |

31 | post-processing command executing means for indicating
32 to the audio selecting means and to ‘the sub-picture
33 selecting means a detection result of the second detecting
34 means for a set of post-processing command information after
35 a completion of reproduction of objects in a corresponding
36 set of route information.
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al t hough the present invention should not be construed as bei ng
limted to such timng. As a different exanple, when

62 : the volune nmenu is called by the "nenu” key on the renote
controller 91, a setting button may be provided for the above

coffbi nation to all ow changes to the conbination. It should be
noted here that in the present enbodi nent, 5 ‘'the.sub-picture data has

been descrq bed \0g gﬁgg e | TROG a s$UC tit ,

al t hough it is %‘ﬁﬁ? v d%%é?b?%v%%? BRIR 18T 22 e ?o_g & SLde
up of vectpr  contrdl aPHEScRitidH ee-4li nBdei opal £PEPYESEcHEPRE! Ceolnfrhd

| f such i mages are used, video games can be realized using-a 10
conbi nati @ of irtAGmessieth BRd 80s@t G E S -Proaidsdngy cémmand infobnataga
“and conputer graphics. The present invention is not just a video
di sc whi clt can each inbkudsed asranch giihdlicatdea dicsca( AiFfereht nprogtaman
al so be used as a nultinmedia disc, and while the nunber of audio 15
tracks and sub-giiainur ethdrgimothe Sutat tand secénd detecking meanssdegect
lyrics may be limted to between a fewjyand several dozen for a video
di sc, the %reséntself sef canpsefirtiper zoute inforgeftden @mdiqakad |y beagken

several hundred and several . )
7 branch indication and the reading control means performs

8  reading control of the detected set of réproductionjroute
9 information and reading control of objects in accordance
10 with the detected set of reproduction route information.

1 24. The reproduction device of Claim 22, wherein a set of
2 sub-picture data includes an image and a pfogram which
3 applies graphics processing to the image, and wherein the
4 output'processing means includes a graphics processing unit
5 .for executing the program using the image. "

25, The reproduction deviée of Claim 22, wherein the data
region of the multimedia optical disc stores a multianglé
object, a multiangle objeét being a plurality of objects:
which include different'.sets of video data which are
selectively reproduced during a same reproduction period,
wherein each of the regions storing one of the objects
in the multiangle object stores a set of video data using a.

plurality of consecutive first subregions,

O O N G N WON e

wherein the set of control information further ihcludes

an angle command, said angle command being a branch

=
o
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thousand audi o tracks and sub-pictures are interleaved. 20 Al so, . the

audi-o data is not limted to conpressed audio and nmay i nstead be nade
up of non-conpressed PCM data and conput er audi o, -such as M DI data.
The present enbodi nent describes the case when control data

nrer| cavpfl | n HOBSASNLET L EAYEACh BaCaGN FOPBLERebS | LSpralaRd Ao he

unit of corrpreSS| on. var a rat es,
but sincela poidhLery fﬁgltd}?t@f AUEBHStRE set of VHAERA Aa f%aﬂoe%a&%a@%

to performtrick plays such as rewi nd and fast forward, such pointers
al so end 1® beity a small region of a different objed3 in the multiangded
as control data packets for trick play. However, the unit for the

i nterl eavidg ofoljecttonthel adglle mermeind simdicating al bmehet ttw aa GERall
Al so, the present enbodi nent describes a read-only DVD 5 al t hough the
effects 1 therqgierwhicmveas imnsetref wbdeo datadwhiehehs sfneghronized

rewitable disc is used. Furt hernore, the conception of nenu
used herelbs ario follow eames fofr viided dgta doetheefarstonubnggionshulthe
not be construed as being limted to a selection given using the 10
nunmeral Keks @biert riman ohich rdig &drangh dsedenformed,
' 18 wherein the operation receiving means also receiﬁes an
19 angle switching iﬁdication made by means of a wuser
20 operation, and
21 wherein the reading control means controls the reading
22 means, when an angle switching indication has been received
- 23 and an angle command %s included in the set of cbntrol
24 information in the buffer meaﬁs, to read data from
25 consecutive small regions starting from a small region
26 indicated by. the ahgle command.
1 26. A reproduction device for reproducing multimedia data,
2 wherein the multimedia data is made up of a plurality'of
3 objects which . include wvideo data, audio data and subf
4 picture data,
5 wherein each object includes a sef of wvideo data.for a
-6 reproduction time period whicb is interleaved with a
7  plurality of sets of audio data, one of which is reproduced
8 at a same time as fhe set of video data, a plurality of sets
9 of sub-picture data, one of which is reproduced at the same
10 time as the set of video data, and a set of control
11 information,

_
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enbodi ment. As ot her exanples, indications inputted using a nouse or

voj-ce inputs are equally possible. Also, VOBs in t he present

i nvention are based on MPEG standard, although shoul d this standard
be expanded, or should a differ 15 standard energe in the future, such a
new standasd may al s ; e used provided th a plural.t f, pigces. of
Gata are 20 "™ 0 @ferain pany 195 RAE Siqutilds Yalid RiShe
present egfhodi plLai US| . . ol QL
set of cp?rgr esrsrggbl\:_/l ec(:)lE g‘?as?sgi r?{tagr(r}leg\?eg,ltn%gé ) 2?1% h%t%%g\?ﬁé‘reg n?éd not
be any |1t ONrbPLcAUELEn 0Tt Hfd S period OhndUCIn¥1 #8503 2.command which
Finally, the conmands i1ncluded in the managenent . I nformati on nmay be

autonmati cably expauEgtedUtd Nehd Neeproducted@t Wdwitdfa rtadiatic dora tdead
part of the title, 25 regardl ess of whether there has been a user

i ndi cati ong Byof audidod&fa Séndr£ps@tiust | Sub-geidtwte catde perforned for a

finer time division. I't should finally be noted that
~al t hough 1he presenftherein the reproduction device compriges:
enbodi nent describes the case when a DD is used as the ' storage

medi um the presentacquiettionisearnd forvideghimirgyoiultimediaa detthium so

t hat any storage nedi um capabl e of storing sets
19 separating means for separating a set of video data, a

20 plurality of sets of audio data, a plurality of sets of sub-
21 picture data and a set of control information from the
22 acquired data;
23 audio selecting means for selecting one set of audio
24 data. from the separated‘plurality of sets of audio data;
25 sub-picture selecting means for selecting one éet of
26 sub-picture data from the separated plurality of sets of
27  sub-picture data;
28 control means for controlling the audio éelecting means
29 and the sub-picture selecting means based on the set of
30 control information separated by the separating means; and
31 output processing means for decéding the separated set
32 of wvideo .data,_ the selected set of audio data and the.
33 selected set of sub-picture data and outputting an image
34 signal and an audio signal based on a decoding result.
1 27. A reproduction method for rebroducing a mﬁltimedia
2 optical disc, whérein the multimedia optical disc which
3 includes a data region forlstoring at least one object which
4 includes video data, audio data and "sub-picture data,
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6f video data, audio data and sub-picture data which can be 5

sel-ectively reproduced may be used. Al so, should the repr oducti on
device be able to receive nultinedia data from an external source,
the transfer of such nultinmedi a data need not be restricted to

dovi oo may’ al t OMRTIAI P A8 zeqion Y oifiacle' OF o) BFpARRASPLCE Shps

such a casg, th&gions, &ﬁé’f&ﬂ&'céhoebg@é'tc%swéd“ Y gcoﬁggc&“@ﬂbg b&%&ﬁde
a recei ver for 'such digital broadcasts in place of the notor.

81, optical pi lapidis dFRTRAEIERE QU sndlil 1@ v ivicgR@es:
processing unit 84. 15 Al t hough the present invention has been fully
descri bed 8 by avafjirdt exsrgegson £dir reterang ea t et hef actdspadsgtagof a
drawings, it is to be noted that various changes and nodi fications -
wi || be ampar erdertmirhasspraddudteicdn pediodgrt . Ther ef ore, unl ess such
changes and nodifications depart from 20 the scope of the present
i nventi or,0t hey shaulpduralddysbfusdcond sulmsedidmg whicthidedh Isdogienan set

)

11 of audio data, wherein sets of audio data stored in
12 different second subregions expréss different.reproduction'
13 audio to each other and each set of audio data is data to be
14 reproduced at a same time as the set of video data in a
15 first subregion;
16 a plurality of thirq subregions which each store a set
17 of sub-picture data, whe;ein sets of sub-picture data stored
18 in different third subregions express different images to
19 each other and each set of Sub—picture data is data to bé
20 reproduced at a same time as the set of video data in thé-
21 first subregion; and |
22 .a fourth subregion for storing a set of control
23 information, whereiﬁ each set of control information is
24 valid for a reproduction period of data in a same small
25  region and wherein said control in%ormation includes an
26 indication td a reproduction device for a combination of one
27 set of audio data out of the second.subregions and one set
28 0of sub-picture data out of the third subregions which are to
29 be reproduced together with the set of wvideo déta in the
30 first subregion, '
31 ;wherein the reproduction method comprises:
32 a reading_step for qonsecutively reading data from the
84

* c L M s *



65 Wat is claimed is 1 1. A nmultimedia opti

which includes a data region 2 for storing at |ea ' |.gh

i ncl udes vi deo dat a, 3 audi o data and sub- pi ct ureﬂmmml’ m 4’_
H

the data region is nade up of a MLwath M small ~ 5* ¢eg Oms, e
an obj ectzd s st,rgjlqgj_,ﬂéa (‘aogﬁ,ecqtgglv% regi ons and wherein each
smal | region includes > 1'f%@ast subreglon for storing a set of

video datzm of a & se(ﬂ%rﬂa%'l'i‘lgr arepdyel gapa%wﬁlg a et of vadebudath! yaof
second subregi ons which each store an set audi o data, wherein

sets of 3mudi @1@dNA tysbdr 8dtsi 6Ff addio dhﬁé,erae@uu&%qu o¥hEBEE08E sub-
express different reproduction 12 audi o to each other and each set of
audi o dat3® i s geictture kdata 33d ar eptodiicednatrod safilermabtPoasfidte thé peéad

video data in a 14 first subregion; 15 ~a plurality of third
subregi 08 whi dateach store a set 16 of sub-picture data, wherein sets
of sub-picture data stored 17 in different third subregi ons express

di fferenB8 mages t@n alglio swdlecdting step wh ssEteaifinguions telk cofiazudis
data to be 19 reproduced at a sanejtine as the set of video data in the
20 firse subdedofrogndhe separated plurality of sets of audio data;

40 a sub-~picture 39lecting step for selecting one set of
41 sub-picture data fréﬁ the separated plurality of sefs of
42 sub-picture data: |
43 a control step for controlling'the audio selecting means
44 and the sub-picture selecting means based on the sef of
45-' control information sepgrated by the separating means; and
46 an output processing step for decoding the separated set
47 of videb data, the selected set of audio data and the
48 selected set of sub-picture data and outputting an image
49 signal and an audio signal based on a decoding resulf.

1 28. A'repréduction method for reproducing digitél.data,
2 wherein the digital'data is made up of a plurality of
3 objects which include video data, audio data and Sub-
4 picture data,

5 wherein each object includes a set of video data for a
6 reproduction time period which is interleaved with - a
7 plurality of sets of audio data, oﬁe of which is reproduced
8 at a same time as the sef of video data, a piurality of sets
9 of sub-picture data, one of which is reproduced &t the éame

time as the set of wvideo data, and a set of control

=
o
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21 a fourth subregion for storing a_,seL——e%~=conr”‘T' 22

i nfFormati on, wherein each set of control |nfornat|on valid for a
erein sai d
UGtIOﬂ devi ce

reproduction period of data in a same small ﬂn“‘
control information includes an 25 i'ndi cati

for a compj nati QrPEmPon, 26 set of audio dat a out of the second
subregi ons and one set 27 of sub-picture data out of the third

subregi ons2 whi ch arghdfein each set of control information i86valid durd®g

" be reproduced together with the set of video data in the 29 first
subregi orn3 Ireprzbduldieion| 4 nedtarepispoatiidgseetfl of ariden datca ufongthe 2
plurality of sectors which are forned in a spiral - track, 3 wherei n each
smal | . redidn i sremamiugtioin cdrisecupevdéodectnds ircludesl whewcemmande whdeb

- data of the first subregion, the sets 5 of audio data in the second
subregi onsy t helrgbicatss sih-thes repricduptd cdadevileet he combidaddbne gifons seftd
the set of control 7 information in the fourth subregion are recorded on
the 8 Iptic@f Audlqdaty &and enfetof sadrpicdagie datay 3. The

mul timedi_a optical disc of Claim2, beitng forned of
. 17 wherein the reproduction method comprises:

18 an acquisition step for acquiring the digital daﬁa;

19 - a separating step for separating a set of video data, a
20 plurality of sets.of audio data, a plurality of sets of sub-
21 picture data and a set of control ini:;ormation from the
22 acquired digital data;’

23 | an audio selecting §tep for selecting one set of audio
24 data from the separated plurality of sets of audio data;

25 a sub-picture selecting step for selecting bne_éet of
26 sub-picture data from the séparated plurality of sefs of
27 sub-picture data; |

28 ~a control step for controlling the audio selecting means
29 and the sub-picture selecting means based on the set of
30 control information separated by the separating means; and
31 an output processing step for deCoding the separated set
32 of video data, the selected set of audio data and the
33 | ISelected set of sub-picture data and.outputting an image
34 | signal and an audio signal based on a decoding result. |
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2- a first transparent substrate and a second transparent 3 substrate
of .an approxi mately equal thickness of between 0.5 4 . nmmand 0. 7nm which
are joined together with at |east one 5 information |ayer between
them the information layer 6 .including the plurality of small

regi-ons. 1 4. The nultinedi g,opLh&al ofli 65e Ohi &b BbShZe Wherein each set
2 of control information stored T a fourth subregion is of a 3.  unit

length for storage by hkPr{medoalusptPaTieqise. which inbludée aubibitaediegion
optical disc of Claim4, wherein sone sets 2 of control information

include flags fofopratitiid Rgpeneadfity3of olsjettygestaich Upddnidey vilden dettagf
control information by the 4 repr oducti on devi ce.

67 1 #udiidadatd tamedivb-qpidtoede diag@,owhéreim he gdata regimer disn
during reproduction of a nultiangle object, the 3 control information

i ncl udes arb angleompesrhd offorai mdivealiiiy af smaldharggiepsangihexein hgach

reproduction device, a nultiangle 5 object being a plurality of objects

whi ch include digkigehtisestoredt dnofcopspsytddica Slch ZRELQRT oBPHVY prein

reproduced during ) .
each small region includes a first subregion for storing

video data of a certain reproduction period, a plurality of
second subregions which each store audio data, wherein audio
10 daté stored in different sedond subregions express different
reproduction audio to each other and each set of .audio data
is data to be reproduced at a same time as the video data in
a first subregion, a p}urality of fhi:d subregions which
each store sub-picture data, wherein sub-picture data étored
15 in different third subregions express different images to
each other and each set of sub—picturé data is datéuto be
réproduced at a same time as the video data in the first
subregion and a fourth subregion for storing control
information, wherein each set of control information- is
20 valid for a reproduction period of data in a same.small
region  and wherein the control information includes an
indication to a reproduction device for a combination of one
set of audio data out of the second subregions and one set
of sub-picture data out of the third subregions which are to
25 be reproduced together -with the video ‘data .in the first

subregion.
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7 a sane reproduction period, 8 wherein each of the regions

stqQring one of the objects 9 " in the nultiangle object stores a set of

video data using a 10 plurality of consecutive first subregions, 11

and wherein the angle command reflects an interactive 12 process for

t he.s reproduction device and is a branch 13 reproducti on commuand

froma small region currently being 14 reproduced to a small region of a

different object in the 15 mul ti angl e object, the angle command

indicating a brgnghsto 16 a sn&]\b}r egi on whi ct§ $.a set of video data
f

which is 17 ﬁ%gﬁ hroni zed to w a set of é&data inthe first 18
subr egi on of thga bgéct from whic ﬁbe branch isé% r nmed. 1 7. The
mul tinedi a optiBaf disc of Oaim B Hwerein at lea 2 one set of '
sub-picture data the third subregion includes . a plurality .of
display item indges for expressing a 4 conbi nati on of a set of

audio data in a second subregion and 5 a set o -picture data in a
third subregion, and wherein 6 the control inffewmation includes a
plurality of commands 7 each of which is relatfed@¢ a display item
imge, with one 8 of the commands bei ng sel ec dgbmd executed in
accordance 9 wth an interactive process for t r ¢pr oducti on devi ce.
68 :
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1 8. A nmltinedia optical disc which includes an index region . 2 and

a data region, the data region storing a plurality of 3 obj ects whi ch
i ncl ude video data, audio data and sub- 4 pi cture data, wherein 5
the data region is -made up of a plurality of small 6 regi ons, wherein
each object is stored in consecutive small 7 regi ons and wherein each
smal-I" regi on includes: 8 a first subregion for storing a set of

vi deo data of a 9 certain reproduction period; 10 a.plurality

of second subregi ons which each store an set 11 of audio data,

wherein sets of audio data stored in 12 di fferent second
subregi ons express different reproduction 13 audi o to each other and
each set of audio data iis data to be 14 reproduced at a sanme tinme as the

set of video data in a first egi on; _ a plurality of-
third subregi ons which store a 17 qub- pi cture data, wherein
sets of sub-picture dat ored 18 n differ third subregi ons express
different images to 19 ach ot he d each det Jof sub-picture data is
data to be 20 reprod at a sa i me as tlhe fset of video data jJgathe
21 first subregion;~a 22 e\ fourt ln @ egion for storijngf a
set of control 23:2 rnaticzg erei ns3g set of control
information is < < < | = '
4] 53] .
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24
and -wherein said contro

reproduction device for a conbi nation of one

t he second subregi ons and one set
28 -

reproduced together with the set of video data in the

subregion, 31
32 chain infornmation
up of a set of route information,
post - processi ng command, 35 wher ei n
is a list of 36 addresses which sho

plurality of 37 objects in the data regi
38 expresses a reproduction order of the
wherein the pre-processing conmand i s exec
device just before reproduction of the
(hereinafter referred to as a chain) to; 42
accordance with the list of 43 addr esses
command i ncludes an

avdad

valid for a reproduction period of data in a same snal |
i nformation includes an

of sub-picture data out of the third subregi ons which are,tb

25 region

26 indication to a

set of audi o data out of
69

29

27

be

30 first

wherein the index region stores a plurality of sets of
wherei n each set of
a pre-processing 34
a set of

chain information is 33 made
command and a

route infornmation

of objects, 39
P 40 repr oducti on
141 pl uhal ity of objects

be reproduced in a rowin
and

t he re-processing
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44 initialization command indicating to the reproduction device 45 an
initial setting of a conbination of a set of audio data 46 and a set of
sub-picture data to be reproduced at a sanme 47 time as a.set of video
data, and 48 wherein the post-processing command i s executed just

49 -° after the reproduction of a plurality of objects which are 50
reproduced in a row and which includes a default setting 51 comand
indicating to the reproduction device a default for 52 t he conbi nati on

for a chain to be reproduced next. 1 9. The nmultimedia optical disc of
Claim8, wherein at least 2  one set of sub-picture - data in the third
subregi on i ncl udes ' ' 10 [T
plurality of display item inages for expregsi ' ngt i on
of a set of audio data in a second subregion and|[™5 cture
data in a third subregi on, and whgrei 6 the ¢on
I ncludes a plurality of setting s"'gslnands ea¢h gl eq to.a
display iteminage, 8 W tiyon f—th¢ setting]|co fectled
and executed 9 in accordgnce g%g}ke4¥l——LnLeLap ' er | t he
10 reproducti on dgwtq =
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1- 10. The multinedia optical disc of Claim9, wherein at least 2- one
of said chains is a novie title chain, and wherein, for 3 a list of

obj ects which conpose the novie title chain, one 4 plurality of second
subregi ons in consecutive small regions 5 which store each of the

obj ects stores a soundtrack in a 6 different |anguage to another
plurality of second subregions 7 and one plurality of third subregions
in the consecutive 8 smal|l regions which store each of the objects
stores © 9 subtitles in a different | anguage to another plurality of 10
third subregions. 1 11. The multinmedi a optical disc of O aim 10,
wherein one of 2 the chains is a nenu display chain for selecting one
novie 3 title, wherein objects which formthe nmenu display chain 4
have a set of video data which is a nmenu background stored 5 in the
first subregion, wherein a set of sub- plcture data 6  which expresses at
least one itemimage corresponding to a novie title is stored in one
of the third subregions and 8 vvherelﬁlgféurth subregi on of a menu

obj ect stores a branch 71 9
command whi ch |nd|cates branch reproductlon to a novie title.

1 PACK(2048 BYTES)
1 PACKET

-

Y

A
\j

PACK |PACKET | -
HEADER | HEADER DATA FIELD - I

)
!
[BR)
]

STREAM ID(8 BITS) N

—VIDEO PACKET :11100000| _ : i
— MPEG AUDIO PACKET :11000X X X | Private 2/Video/MPEG Audio

_ #0”#7:]:;
—PRIVATE PACKET 1 :1011 1101 |
(AUDIO/SUB-PICTURE) %

—PRIVATE PACKET 2 :1011 1111
(MANAGEMENT
INFORMATION)

SUB STREAM ID(8 BITS)
[:SUB PICTURE#0~#31 :001 X X X X X
AUDIO - fo~#t31-2
LINEAR PCM# 0~ #7:1010 0X X X,
#0~#73 :
AC—3H#0~#7 1000 0 X X X
' #0~H#7

-
b e - e e .- -—-—-—---

Audio/SP(Private' 1)




10 chain corresponding to an iteminage in the third subregion. 1

12. .The multinmedia optical disc of daim9, wherein sone of 2 t he chai ns
are karaoke chains, with, for a list of objects 3 which form each

kar aoke chain, in consecutive small regions 4 which store an object, a
plurality of second subregions 5 storing a different soundtrack which is
one of a song with 6  no vocal, the song conplete with the vocal and the -
song wi.th 7 only a specified part of the vocal, and a plurality of third
8 subregions storing subtitles which are for one of a set of 9 al

lyrics for the song and a set of only a part of the 10 lyrics for the
song. 1 13. The multinmedia optical disc of Caim1l2, wherein one of 2
the chains is a nenu di ' ' ain,
wherein objects which formthe penu display chan 4 have a set ‘vi deo
data which is a nmenu ba:kgro&‘nd stBred |5A in fthe first subr egi on,§} wherei n
a set of sub-picture dafa 6y pigEh exprgsses ft | east one item i fgage

corresponding to a 7 kar afke sqmg is sqgred n one of the third
subregions and 8 whefei® & f purth subregji on of a.renu object st@res a
branch 9  conmmand whi ¢h cht g5 ®f apchiiyyeprioduction to a karao 10
chain corresponding to &n mgQe n|t | Bhifrd subregi on. 1 14. A
reproducti on device for re;Br ufpi F 5% mul tgngdi 2 optical di.sc,j wherein
the mul timedia optical ¢isc incfudes . o
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3" a data region for storing at |east one object which includes

72 .« 4 vi deo data, audio data and sub-picture data, wherein 5

the data region is nade up of a plurality of small”.6 regi ons, wherein an
object is stored in consecutive small 7 regi ons and wherein each snal
region includes: 8 a first subregion for storing a set of video data
of a 9 certain reproduction period; 10 a plurality of second
subregi ons whi ch each store an set 11 of audio data, wherein sets of
audio data stored in 12 di fferent second subregi ons express different
reproduction 13 audi o to each other and each set of audio datg is data

to be 14 reproduced at a sane tine g 15
first subregion; 16 a pluralit ch store
a set 17 of sub-picture data, wher ¢i st ored

18 in different third subregions exp di fferen each
ot her and each set of sub-picture datagg jata to K ceéd at a
sanme time as the set of video data in 21 > Tt and 22

a fourth subregion for storing a of con
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23 I nformati on, ~ wherein each set of control information is 24 valid
for.-a reproduction period of data in a sane small 25 regi on and wherein
said control information includes an 26 i ndication to a reproduction
device for a conbination of one 27 = set of audio data out .of the second
subregi ons and one set 28 of sub-picture data out of the third
subregi ons which are to 29 be reproduced together with the set of video
data in the 30 first subregion, 31 wherein the reproduction '
devi ce conpri ses: : ' 32

readi ng nmeans for comsecutively from
optical disc; 34 Fk separati flor Jseparpti .
data, a 35 plural PRy of sets ap sub-’
36 picture data ang=a set of ¢onftm tion
data; 38 audi pg sel ecti ng} medas ) ectin 39
data fromthe separagzd pluralify [ audi o
sub-pi cture sel ecti ng=neans for |sej=¢ti set dat a
fromthe separated pEirality of %t% f sub- bz}
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43 control -neans for controlling the audio selecting neans 44  and
t he..sub-pi cture sel ecti ng neans based on the set of 45 control

i nformati on separated by the separating neans; and 46 out put -
processi ng neans for decoding the separated set 47 of video data, the
sel ected set of audio data and the 48 sel ected set of sub-picture data
and outputting an i nage 49 signal and an audi o signal based on a - '

decodi ng result. 1 15. The reproduction device of Caim 14, wherein
the control 2 means includes: 3 - .- buffer nmeans for storing a set of
control information 4  which-is updated every tinme a new set- of contro

i nformation 5 I s separated by the separating neans; and 6 "a

selection control unit foregontrolling a selection 7 made by the audio
sel ecting neans and the sulgpicture 8 sel ecting nea to select a set of
audi o data and a set of pd 2ub pi cture data which anl cated by a

command in the mo= 74LTJ (D = 10 set of
control information stor Cb t he buffer means The reproduction
device of Caim 15, wher e controI| 2 |nfornaé5 cludes a-

pIurallty of conmands mhw '
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3 correspond to a conbination of a set of audio data in a 4 second
sub-~region and a set of sub-picture data in a third 5 sub-region, and 6
wherein the.reproduction device further includes* a 7 operation
receiving mneans for receiving a. selection 8 i'-ndication made by a
user-” operation relating to a 9 conbi nati on of a set of audio data
and a set of sub-picture 10 data, wherein the selection control unit’
specifies the 11 conbi nati on based on the selection indication received
by 12 the operation receiving neans and controls the selection 13

made by the audi o selecting nmeans and the sub-picture. 14 sel ecting nmeans
I n accordance with a correspondi ng connand ' gproduction

device of Cdaim 16, wherein vrem e is stodQd in the
data region of the 3 nultlnedlaz opt i clag ' dDj ect
being a 4 plurality of objecti2wh deo 5
data which are selectively refgod a<< :
reproduction period, 7 whelBi n egf dghs storing oneof
the objects 8 in the multiangl [Sgh] ect gt bf video data dsing
a 9 plurality of consecutive f|&&] sub wherein the set
of control information further injiy@ps comrand, saif
angle comand being a branch [&&e .
S .
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| east 2
a plurality of
a set of audio data in a second s
picture data-in a third subregion,

command.

17

further

24

reproduction indication which indicates a branch froma 13
regi-on to which the set of control
region of a different object
command indicating a branch to a snmall 16
vi deo data which is synchionized
the first subregion of the
‘wherein the operation receiving neans al so receives an 20
switching indication nade by nmeans of a user operation 21
t he reproducti on neans
for controlling.the readi ng neans,
has been received and an
i nformation 25
consecutive small 26

t he angle
wher ei n at
i ncl udes

I nformati on belongs 14
15 object, the angle
regi on which has a set of
to follow a set of video data in
obj ect fromwhich the branch is perforned,
angl e
and wherein

in the nultiangle

i ncludes a 22

23 ~when an
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6" wherein each of the plurality of conmands is related to 7 an

itemimge, 8 . and wherein the operation receiving neans receives a
9 selection of an itemimge by a user operation, when a set 10 of
sub-pi cture data which expresses the plurality of ‘item 11 inages S

out putted by the output processing means.

76 1 19. The reproduction device of Caim1l6, mhereln a set of
2 control information includes a prohibiting flag for 3

prohi biting updating of a control information storage buffer 4 by the
reproduction device, and wherein the buffer neans 5 - tenporarily stops

t he updating when the prohibiting flag is 6 set. 1 20. A
reproduction device for reproducing a nultinedia 2 optical disc, wherein
the nultinedia optical disc |ncludes a data region for storing at

| east one object which includes F g dEZ data, audio data and sub-picture.
data, wherein the 5 data region ; up of a plurality of snal
regions, 6 wherein an object is stored in consecutive small regions and

¥

MULTIANGLE SYSTEM STREAM

VO s

VOB#4 / VJB#L \ VOB#8

MULTIANGLE PERIOD

JUMP ADDRESSES WHEN CHANGING ANGLE
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7" wherein each small region includes: 8 a first subregion for
stording a set of video data of a 9 certain reproduction period; 10

a plurality of second subregi ons which each store an set 11 of audio
data, wherein sets of audio data stored in 12 different second
subregi ons express different reproduction 13 audi o to each other and
each set of audio data is data to be 14 reproduced . at a sane tine as the

set of video data in a 15 first subregion; 16 a plurality of
third subregi ons which each store a set 17 of sub-picture data, wherein
sets of sub-picture data stored 18 in different thigd subregions

express different inmages to 19 each other and each fse§y of sub-picture
data is data to be 20 reproduced at a sane tinme a$ tRe set of video
data in the : 77 .Kj 21 first
subregion;, and 22 a fourth subregion for st®ing a set of
control 23 information, wherein each set of contiol finformation is 24
valid for a reproduction period of data in a sanme smal\_/ 25 regi on and
wherein said control information includes an 26 ingycation to a
reproduction device for a conbination of one 27 setqu i o data out of

t he second subregi ons and one set
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28 | of sub-picture data out of the third subregi ons which are to 29 be

repr-oduced together with the set of video data in the 30 first
subregion, 31 wherein the reproduction device conprises: 32
readi ng neans for consecutively reading data fromthe 33 mul ti medi a
opttcal disc; 34 separating nmeans for separating a set of video

data, a 35 plurality of sets of audio data, a plurality of sets of sub-
36 pi cture data and a set of control information fromthe read 37
data;- 38 first detecting neans for detecting a type of a set of 39
audi o data to be reproduced and a type of a set of sub- 40 pi cture data
to be reproduced, based on the separated set of 41 control I nformati on;

42 sub-picture spmu= - e vj wpe 43
picture data of the det ed typegg separated 44 plurgtity
of sets of sub-pictysq alta; |, 46 hudi aaxseflecti ng means fd s@ cting
a set of audio datac046%0 [off4t rer-atgP>pfuEal ity
of sets of 47 auayo tég : &pt ut proceSS|ng pans r
decodi ng the separatlef] sef 00 B <€ O
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49 of video data, the selected set of audio data and the 50 selected set
of sub-picture data and outputting an imge 51 signal and an audi o signal
based on a decoding result. 1 21. The reproduction device of C aim 20,
wherein at |east 2 one set of sub-picture data includes a plurality of -
item 3 i mages each of which shows a conbination of a set of audio 4
data and a set of sub-picture data and each set of control 5 i nformation
includes a first indication relating to each 6 itemimge, .7

wherein the reproduction device further includes 8 oper ating neans
for receiving a selection indication of an 9 iteminmage by neans of a
user operation when the set of sub- 10 picture data is outputted by the
out put processing neans, 11 wherein the first detecting neans specifies a
first 12 indication related to the iteminmge received by the 13
operating neans and detects the type of a set of audio data 14 to be
reproduced and the type of a set of sub-picture data 15 to be reproduced

based on the first indication. 1 22. The reproduction device of Caim
21, wherein a table 2 including a plurality of sets of
reproduction route 3 information is recorded on the nultinedia optical

di sc, each 4 set of route infornfrE§EL including a set of route
5 information, a set of pre-processing é d information and .

f




6 a set of post-processing command information, wherein each 7 set of
roug.e i nformati on expresses a reproduction order of 8 obj ects for having
a list of objects reproduced, each set

79 9 of pre-processing command |nfornat|on and each set of post -
10 - processing command i nformation includes an indication to the: 11
reproducti on device of a conbination of a set of audio data 12 and a
set of sub-picture data to be reproduced at a sane 13 -tine as a set of
video data, and 14 wherein the reproduction nmeans further includes: .
15 _ readi ng control neans for reading a set of reproduction 16

route information and controlling the reading neans to read 17 obj ect s
in accordance with on; 19

second detecting ne for détecting the indication of 20 a fFonbi nation
of a type of a se}s ¢pfsaudi o data and type 21 of a set . of Ib- pi cture
data to be reprodu (égfor each set 2 of pre-processing co nd
i nformati on and each{getcof postOl 23 processi ng command i nf of mati on
i ncluded in the rep 2§uc$ion 'ﬁ@ i nformati on read by thegreading
means; 25 py &=pro d:? executing neans for indgcating to
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26 the audio sel ecting neans and to the sub-picture selecting 27 means

a dstection result of the second detecting neans for 28 a set of-
pre-processing command i nformation before a start ' 29 of . reproduction of
objects in a corresponding set of route 30 information; and 31 .
post= processi ng command executing neans for indicating 32 to the
audio selecting neans and to the sub-picture 33 - selecting neans a

detection result of the second detecting 34 ,neans for a set of
post - processi ng conmand i nformation after 35 © a conpletion of .
reproduction of objects in a corresponding 36 R set-of route information.

80 1 23. The reproduction device ofQC aim 22, wherein a Set of
2 control information, a set of pre-pro sing command 3
i nformation and a set of post-processing coma information 4 each

i nclude a branch indication to a different progRam 5 chain, wherein the
first and second detecting neans detect 6 - a®et of reproduction route
i nformation indizated by each 7 branch indi cati-on and the reading-5§

control neans pégforns 8 readi ng contyrol of detected set of -
reproducti on roudiens 9 I nformati on and readi ng cogntrol of objects gpgg
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10 with the detected set of reproduction route infornmation. 1 24.
The.-r eproducti on device of Caim22, wherein a set of 2 sub-pi cture data
i ncludes an inage and a programwhich 3 . applies graphics processing to
the image, and wherein the 4 out put processing neans includes a graphics
proeessing unit 5 for executing the programusing the inage. 1 25.
The reproduction device of Caim22, wherein the data 2 regi on of the
mul ti medi a optical disc stores a multiangle 3 object, a nultiangle .
object being a plurality of objects 4 which include different .sets of
video data which are 5 sel ectively reproduced during a sane
reproduction period, 6 wherei n each of the regions storing one of
the objects 7 in the nultiangl e $ljcecl Sstores a set of video data using
a 8 plurality of consecutive first subregions, 9 wherein the set
of control information further includes 10 an angle command, said
angle command being a branch 81

11 reproduction indication whi rrarcatess\a branch froma 12 smal
ol SFARBt i g -

region to which the set Qf cont bel ongs
_ STEP121
: HAS A DISK
BEEN INSERTED

Yes STEP122

VIDEO MANAGER MANAGEMENT INFORMATION
READ BY CONTROLLING MECHANISM CONTROL
'UNIT AND SIGNAL PROCESSING UNIT

No_

REPRODUCTION OF SET OF PROGRAM || STEP123
CHAINS FOR OLME MENU

STEP125

HAS USER SELECTED
A TITLE ?

STEP126

VIDEO TITLE SET MANAGEMENT INFORMATION
INCLUDING SELECTED TITLE READ

| BY CONTROLLING MECHANISM CONTROL

UNIT AND SIGNAL PROCESSING UNIT

BRANCH TO PROGRAM CHAIN AT | STEP127

START OF TITLE

|STEP128

REPRODUCTION OF SET OF PROGRAM
CHAINS WHICH COMPOSE TITLE




13 to a small region of a different object in the nultiangle 14

obj ect, the angle command indicating a branch to a snmall 15 regi on which
has a set of video data which i.s synchronized 16 to follow a set of
video data in the first subregion of the 17 obj ect -from whi ch the branch

Is perforned, 18 wherein the operation receiving nmeans al so receives
an 19 angle switching indication nade by neans of a wuser 20
operation, and 21 wherein the reading control neans controls the

reading 22 means, when an a ig jéEtChi ng indication has been received
23 and an angle comuand is i d in the set of control 24
information in the /ygft rsnn INdata from 25
consecutive small regf ¢ % ) - §@p¢f egion 26 i ndi cat ed by
t he: angl e commuand. o . I ce for reproducing

mul tinmedi a datg,— 2 WHer el fhe nmultinedia data is nade up of a
plurality of PROERAMIBAIN INFORMATION RBAD | SITHERiMdat a and sub- 4
picture data, | 5 set of vi deo data for
a 6 r epr oduct o=t Ok th a 7
plurality of s tw& < : Em ce 8 at a same
tine as the set[or—vraeo dara, apyurality of sets 9 = of STERI33ure
data, one of i BREADT RUER MEISWRBTTEN IN THER(AISIE hefset of video

data, and a skt IRFORMATION BM CONTROLIING MECHANISM CONTROL
| glﬁrg) %11::112 SIGNAL PROCESSING UNIT.DATA SENT TO AV

MANAGEMENT INFORMATION INTERLEAVED l STEP134
IN VOBU RECEIVED FROM AV DECODER '

_ Y ____
STANDARD INFORMATION, TRICK PLAY | STEP135
INFORMATION DECODED AND CONTROL }
EXECUTED APPROPRIATELY
Y

TIGHLIGHT INFORMATION DECODED | STEP136

ST EURSOR KEZ T STEP138
CURSOR MOVED AND |
N [SELECTED ITEM CHANGED
STEP140
COLOR OF SELECTED TTEM

CHANGED TO CONFIRMATION COLOR

- {EXECUTION OF COMMANDS WHICH
ACCOMPANY (,ONFIRMED ITEM

STEP141

IS THE BRANCH
ADDRESS A TITLE




122~ = ‘wherein each set of control information is valid during 13
repr.oduction of a corresponding set of video data for the 14 e

reproduction time period and includes a command "which 15 -indicates to
the reproduction device a conbination of a set 16 of audio data and a
set ~of sub-picture data, 17 wherein the reproduction device
conprises: 18 acquisition neans for acquiring nultinedia data; 19

separating nmeans for separating a set of video data, a 20 plurality of
sets of audio data, a plurality of sets of sub- 21 pi cture data and a
set of control information fromthe 22 acquired data; 23 audi o
sel ecting neans for selecting one set of audio 24 data fromthe '
separated plurality of sets of audio data; 25 sub-picture sel ecting
means for selecting one set of 26 sub-picture data fromthe separated.
plurality of sets of 27 Sub-picture data; 28 control neans for
controlling the audio selecting neans 29 and the sub-picture selecting
means based on the set of 30 control information separated by.the

separating nmeans; and 31 : outpuLEprOQE?sing means for decoding the
separated set 32 of video data, thE1fslbkdted set of audio data and the
33 sel ected set of sub-picture data and outputting an inage

STEP145 -

PROGRAM CHAIN NUMBER, REPRODUCTION POSITIO
(LOGICAL ADDRESS)OF VOB SAVED -

[VIDEO MANAGER | STEP146
MANAGEMENT

INFORMATION READ

[[REPRODUCTION OF SET OF | | STEP147
PROGRAM CHAINS FOR THE
VOLUMEMENU -~

STEP148

PROGRAM CHAIN NUMBER, REPRODUCT JON POSITION
 (LOGICAL ADDRESS)OF SYSTEM STREAM RETURNED

TEP149



oy ® he ke
34" si gnal and an audi o signal based on a decoding result. 1 27. A
repr-oducti on nethod for reproducing a multinedia 2 optical disc, wherein

the nultinmedia optical disc which 3 i ncludes a data region for storing
at l'east one object which 4 - includes video data, audio data and
sub-picture data, ' - 83 -5

wherein the data region is nade up of a plurality of snmall -6 regi ons,
wherein an object is stored in consecutive small 7 regi ons and wherein
each small region includes: gz ~ —a first subregion for storing a set of
vi deo data of a certain produgti on period; 10 - a plurality of
second subr egi ons-hi ch each %Eor R set 11 of audio__data__ wherein

sets of audio data stored{ in8SHE different secénd subrg:gi ons express
di fferent reproduEPi on &ldi.gg each ot her and each setgof audi g data
is data to be 141, reproducefflat a ain a
15 “first subregion; 16 S aﬁ

store a set 17 of sub-pictgme nga, wherein sets of sub@ieture datja

me tine as the $et of Wdeo dat

t
0 @urality of third|subregfiydns whi ch each

stored 18 - in different thiL?Dd s@RrEgi ons express di {feremd g mges tj
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19 :'zeach ot her and each set of sub-picture data is data to be 20

reproduced at a sane tinme as the set of video data in the 21 first
subregi on; and 22 . a fourth subregion for storing a set of
control 23 i nformati on, wherein each set of control information is 24
val kd for a reproduction period of data in a same snmall 25 region and
wherein said control information includes an 26 I ndication to a
reproduction device for a conbination of one 27 set of audio data out
of the second subreqioffS_arn§ one set 28 of sub-picture data out of the
third subregi ons whi £h @% o 29 be reproduced together with the set of
video data in the 30 | c4&2fst subregion, 31 wherein the
reproducti on nethod ¢o +s¢s: 32 a reading step f@r consecutively
readi ng data fromthe = ' _ 33
mul ti media optical d Zhs) a separating step for s rating a set
of video data, a 35 % lity of—sets of aud data, a %zrali.ty of sets
of sub- 36 pi cture nd a3et of control'JFnformationZfromthe read
37 data; 38 o-s@qti ng istep fokd sel ecting @ne set of audio
39 data from'the S¢ep @c plylity of set€ g'audi o datm;
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40¢ a sub-picture selecting step for selecting one set of 41
sub:picture data fromthe separated plurality of sets of 42 sub-picture

data; .43 a control step for controlling the'audi o sel ecti ng neans
44 and the sub-picture selecting nmeans based on the set of 45 control
I nfer mati on separated by the separating neans; and 46 an out put

processing step for decoding the separated set 47 of video data, the-
sel ected set of audio data and the 48 = selected set of sub-picture data
and outputting an i mage 49 signal and an audi o signal based on a
decoding result. 1 28. A reproduction nmethod for -reproducing digita
data, 2 . wherein the digital data is nmade up of a plurality of 3

obj ects which include video data, audio data and sub- 4 pi cture data,

5 wher ei n.each object includes a set of video data for a 6
reproduction tine period which é;ﬁpi.nterleaved wth a 7 plurality
of sets of audio data, one of whichy & reproduced 8 at a sane tine as
the set of video data, a pluralsty efgsets 9 . of sub-picture data, one of

which is reproduced at the sang;ﬁgoa‘cjime as-the set of video data, and a
set of control - T, %E—* 85
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41 “information, 12 wherein each set of control information is
valid during 13 reproduction of a corresponding set of video data for
the 14 reproduction time period and includes a comuand which 15

i ndi cates to the reproduction device a conbination of a set 16 of audio
data and a set of sub-picture data, 17 wherein the reproduction

nmet hod conprises: 18 an acquisition step for acquiring the digital
data; 19 a separating step for separating a set of video data, a 20
plurality of sets of audio data, a plurality of sets of sub-- 21 pi cture

data and a set of tirol _1Ihformation fromthe 22 acquired digital data;
23 an audi o sdl e aodl step for sel ecy ' '
fromthe separated ply of sets af, auflio data; 25 a su igture
selecting step for slelf&g one set of 2p sub-picture data frorfgt
separated plurality |of & of 27 §ﬁb-p cture data; 28 a ggorg rol
step for controllingt i 0 sel ectimlg npans 29 and the sub-pisst ge
sel ecting neans basgd e set. of control information s by
t he separating neans B1 . out put processing step &ﬁf é% i ng
the separated set c§2 =0T /i de ot hef sel ect ed seKDo+ﬂaudﬂQ3d nd
the 33 sel ect ed%et : Jub-p ur e (fat aj and out put“Dl pgmn | eE3
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Fig. 22

START
STEP191

DATA FOR VOLUME REGION GENERATED BY
LOGICAL DATA STREAM GENERATION DEVICE

STEP192

CONVERSION INTO PHYSICAL DATA STREAM BY }
PHYSICAL DATA STREAM GENERATION DEVICE

STEP193

[ MASTER DISC CUT BY MASTER
DISC CUTTING DEVICE

STEP194

OPTICAL DISC MANUFACTURED FROM §
MASTER DISC BY PRESSING DEVICE




