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e 1- DESCRI PTI ON 78 026/85 -6
" LARGE- CAPACI TY RECORDI NG MEDI UM METHOD AND APPARATUS FOR
REPRODUCI NG DATA FROM A LARGE- CAPACI TY RECORDI NG PUNWEAND
:» METHOD AND APPARATUS FOR RECORDI NG DATA ON A
LARGE- CAPACI LY. RCORDI-NG MEDI UM' 5 Techni cal
Field - The present invention relates to a large-capacity
recordi ng medium a nethod and apparatus for reproduc- i ng
information from a Iarge capacity pegogdeng replimny 019 and a net hod
and apparatys for riecording i nformation on a |large-capacity

recording medi um Nbre “DPARGECCARALYTY RECORDING IME®I @ pMETHGD AND i cal di sk
on which at least ¢ne APPARATUSDYOR, REHRODUCIN®'DRETA OFROMMK esent i ng

vari ous- . anguages - LARGEREAPACWIY CRECORD e et mroed AND NEEHODVI e, a
plurality 15 § of SANDPAPPRRAFUSNHOR RECODRIING BATA OMtA eans are

recor ded, and froms+ | chARCE-CheACoTYI RECORBIN®IMEDIUM" recorded can be
r epr oduced, to a qe hod and appar at us whi ch reproduce information
from such an optigal disk, ' and to a method and apparatus for
recordi ng |nfornat|on 20 on an optical disk of high recording

density. : ] Backgi cah & ¥ Xd
‘ The present invention relates to a large-capacity
recording medium, a meéhod.and apparatus for reproduc-
ing information from a large-capacity recording medium,
10 and a method and apparatus for recording information on
a large-capacity recording medium. More particularly,
it relates to an optical disk on which af least one
movie, audio information representing various languages
one of which can be selected for the movie, a plurality
15 of sub-pictures and a number of audio streams are
recorded, and from which any item of infofmation
recorded can be reproduced, to a method and apparatus
which reproduce information from such an optical disk,
and to a method and apparatus for recording information
20 on an optical disk of high recording density.
Background Art
Optical disks, generally known as compact disks
(CDs), have been developed. It is considered difficult
to record movie information on or reproduce it from a
25 CD, because of the limited storage capacity of the CD.
Researches have been conducted on optical disks of a

new type capable of recording movie information at high



Optical disks, generally known as conpact disks (CDs), have been
devel oped. It is considered difficult to record novie information
on or reproduce it froma 25 CD, because of the limted storage
capacity of the CD. Resear ches have been conducted on opti cal
di sks of a ~ new type capabl e of-recording movie information at high
-2- density. Optical disks are now at devel opnent stage.
It is well expected that several novies, not one novi e only, can be
recorded on an optical disk of the new type, which has a | arge
recordi ng capaci dgnsgbg. SOptical hdisleacremmowe atedevdédpuentbetpbyayed back
fromin various ways. For instance, am Anerican novie recorded
can be played back, npt tisibbell iewpecnd diter seargadgmovies, not one
Alternatively, the American novie can be reproduced, dubbed into
any ot her |anguagevie.gnly)apamese)rechoiayl oh0an opkiichlEdgskshfstbeit| es
wi |l be superinposed on the | mges reproduced. Still
al ternatively, thewnbype, mlyich has a Hrgedasackding eapashtyar pBds
"versions,"” which the user has selected; for exanple, it may be
pl ayed bask, that. each movie recorded can be played back from in
various ways. For instance, an American movie recorded
can be played back, not dubbed into any other language.
Alternatively, the American movie can be reproduced,
dubbed into any other language (e.g., Japanese), along
10 with English subtitles will be superimposed on the
images reproduced. Still alternatively, the movie may
played back in one of various "versions," which the
user has selected; for example, it may be played back,
except the violent scenes, if the user does not wish to
15 see such scenes,
To play back a movie from the optical disk in
various ways, it is necessary to record various infor-
mation items representing the movie such that any
information item may be selected and reproduced. To
20 select and reproduce one or some movie information
items among the may recorded on the optical disk,
selection information for use in selecting desired
movie information items must be recorded on the optical
disk, as well.
25 The existing CDs comply with the ISO Standards

which were made on the assumption that it suffices for

an optical disk to have a storage capacity of 4 GB at



except the violent scenes, if the user does not wish to 15 see such
scenes. To play back a novie fromthe optical disk in

vari ous ways, it is necessary to record various infor- mat i on
itens representing the novie such that any information item may be
sel ected and reproduced. To 20 sel e@ and reproduce one or sonme novie
I nformati on I tens anong the may recorded on the optical disk
selection information for use in selecting desired movi e
information itens nmust be recorded on the optical di sk, as well.
25 The n@xdtst i MohiE@Dsi ot ynositt ltDshevh$Dablanatrpsesent havewhi ch

were made on the assunption that it suffices for an optical disk
to have a storage swapanjd cafaditgBodft less than 1 GB. Inevitably, data
- 3- nost. This is why npst CDs available at present have
a storage capacidmowitiresstd haorel tEBRn 4n©B cabhygt datmanaged byawdimding to
nore than 4 GB cannot be managed by using t he conventional opti cal
di sk. Lar ge- capachd \captérdaiionadl optidiadkslilskve bargerespactiyydepti d,
each capabl e of
5 disks have been recently developed, each capable of
recording a data item which exceeds 4 GB. It is not
demanded that a system be provided which can
efficiently manage a data item more massive than 4 GB
(e.g., movie information) recorded on a large-capacity
10 optical disk and which can reproduce the data from the
optical disk at high speed and in various ways.
An object of the present invention is to provide
a large-capacity recording medium on which recorded
are information items at least one of which can be
15 selected, and selection information items for use in
selecting at least one of the information items.
Another object of the invention is to provide a
method and apparatus for reproducing information from a
large-capacity recording medium.
20 Still another object of this invention is to pro-
vide a method and apparatus for recording information
on a large-capacity recording medium.
Disclosure of the Invention
According to an aspect of the invention, there is
25 provided a recording medium with information recorded

in high density, comprising: at least one title set

area including at least one data file consisting of



recording a data item which exceeds 4 GB. It is not demanded that a

system be provi ded which can efficiently manage a data itemnore
massive than 4 GB (e.g., novie information) recorded on a

| arge-capacity 10 optical disk and which can reproduce the data from
t he optical disk at high speed and4i n-vari ous ways. An
obj ect of the present invention is to provide a | arge-capacity
recordi ng medi um on whi ch recorded are information itens at | east
one of which can be 15 sel ected, and selection information itens for
use in scpdatiadd tyt olfedataonelds ébaehistariret idata ttenthe

Anot her object of the invention is to provide a nmet hod and

appar atus for remepdodungdi ahdr mamaoagément afile storimy gerfoamediion
recording nmedium 20 Still another object of this invention is
to pro- fiode managtihgd aandrdppaint wsicl adrthe eladradiaw] lisnfaorendioi be

on a | arge-capacity recordi ng nmedi um Di scl osure of
the I nvention reproduced; Acodomdvodunhe managgexit dfrdahestiandent i on, there
is 25 provided a recording mediumw th information recorded

in high density, iofopmating: for mensyingethéttitlsetset and infgmmatiipal udi ng
at | east one data file consisting of

about a volume of the recording medium, wherein the

data cells of the data file are reproduced in

accordance with the information stored in the volume

management area, and the data file, the title set area

10 and the volume management area are aligned on a

boundary on logical sectors.

According to another aspect of the invention,
there is provided an infbrmation-reproducing apparatus
comprising: reading means for reading volume management

15 information from a recording medium and reading
information-repfoducing procedure information from
the recording medium in accordance with the volume
management information, the recording medium having
information recorded in high density and comprising at -

20 least one title set area including at least one data
file consisting of a plurality of data.cells each
storing data to be reproduced and a management file
storing information for managing an order in which the
data cells are to be reproduced, and a volume

25 management area storing information for managing the
title set and information about a volume of the

recording medium, wherein the data cells 6f the data



-4- a plurality of data cells each storing data to be
reproduced and a nmanagenent file storing information for managi ng
an order in which the data cells are to be reproduced; and a

vol une managenent area storing 5 i nformati on for managing the title
set and information about a volun® of the recording nedi um
wherein the data cells of the data file are reproduced in
accordance with the information stored in the vol une - managenent
area, and the data file, the title set area 10 and the vol unme
managenent area fiideabirgnedpondaced in accdolanda widh thg dalfoseetdps.
According to another aspect of the invention, there is provided an
i nf or mati on-repr s8acedginppheavatume managemmtprirsiangandeddiengateans f or
readi ng vol ume managenent 15 i nformati on froma recordi ng nedi um and
r eadi ng fihtor bhei bhtiepsotiuarer anddduurve liureo magrigenehtoarea

the recording nediumin accordance with the vol une managenent

i nformation, thearecaidgngdnedi ankeuandaxy between liogficednsestor&cor ded in
hi gh density and conprising at 20 _least one title set area including
at | east 6ne dat ftorage means| EOEoFEPBIRN LN Vo Lymgr Mlanagedengat a cel | s

each
information read from the recording medium and also the

information-reproducing procedure information which the
reading means has read from the title set in accordance
with the volume management information stored; and

10 output control means for reproducing the data cells in
accordance with the information-reproducing procedure
information stored in the storage means and for
converting the data cells into signals.

According to still another aspect of the

15 invention, there is provided a method of -reproducing
information, coﬁprising the step of: reading volume
management information from a recording medium and
reading information-reproducing proéedure information
from the recording medium in accordance with the volume

20 management information, the recording medium having
information recorded in high density and comprising at
least one title set area including at least one data
file consisting of a plurality of data cells each
storing data to be reproduced and a management file

25 storing information for managing an orxrder in which the
data cellé are to be reproduced, and a volume

management area storing information for managing the



storing data to be reproduced and a nmanagenent file storing

I nformati on for managi ng an order in which the data cells are to
be reproduced, and a volunme 25 managenent area storing information for
managi ng t he title set and information about a volune of the
recordi ng nedium wherein the data cells of the data

file are reproduced in accordance with the information stored in

t he vol une managenent area, and the data file, the title set area
and the vol une managenent area are aligned on a boundary between

| ogi cal sectors;titbe set ahar agfofmatSon Mb&Eiton rgluhe vdl URE Managenent

i nformation read fromthe recordi ng nedium and al so the

i nf or mat i on-r epr pduordgngreaediun e wihdos mtilon datiacbellle of the dat&adi ng
means has read fromthe title set in accordance with the vol unme
managenent i nf or fhleoaret peprodaned if) accomidnget wicht the dmfosmbdion
reproducing the data cells in - accordance wth the

i nformat i on-r epr stocedgipr bhedwobure managenarftormrati, oandt bheddabat he
storage neans and for converting the data cells into signals.

5 file, the title set area and the volume management area
are aligned on a boundary between logical sectors;
storing the volume management information reproduced
from the recording medium; reading the information-
reproducing procedure information from the title set

10 in accordance with the volume management information
stored and storing the information-reproducing
procedure information; and reproducing the data
cells in accordance with the information-reproducing
procedure information stored, converting the data cells
15 into signals, and outputting the signals.

According to further aspect of the invention,
there is provided an information-recording apparatus
comprising: means for generating first file data
consisting of a plurality of data cells each containing

20 data, and reproduction management data defining a
procedure of reproducing the first file data; means for
storing the reproduction management data as second file
data and inserting file management data relating to
the first file data and the second file data into the

25 second file data, thereby to generate a title set;

means for combining information about the title set and

information about a volume of the recording medium,



According to still another aspect of the 15 I nvention, there is

provided a method of reproducing I nformati on, conprising the step
of : readi ng vol une managenent information froma recordi ng nedi um
and readi ng i nformati on-reproduci ng procedure information
fromthe recording nediumin accordance.wth.the volume 20 managenent
i nformation, the recording medi um having I nformation recorded in
hi gh density and conpri sing at | east one title set area including
at |east one data file consisting of a plurality of data cells
each _ st ghépebfata gendeatepd cblnatk Pidey meaagetfiont récbediRd
storing information for managi ng an order in which the data cells
are to be reprodygredvonideaf Y0bUsRd the titlmnagerent daea areaiof the

i nformati on for managi ng the - 6-
title set and i nfecoriiing mbdiima suwdlunehaf tthee title set wéddrHengeaddi um
wherein the data cells of the data file are reproduced in
accordance W th abpeernthemadiame file. stored in the vol une nmanagenent
area, and the data 5 file, the title set area and the vol une
managemnmenk area According to still further aspect of the

invention, there is provided a method of reproducing
information, comprising the step of: generating a
first file data consisting of a plurality of data cells
each containing reproduction data, and reproduction

10 management data defining a procedure of reproducing
the first file data; storing the reproduction
management data as a second file data and inserting
file management data relating to the first file data
and the second file data into the second file data,

15 thereby to generate a title set; combining information
about the title set and information about a volume of
the recording medium, thereby to generate a volume
file; recording the volume file and the title set in a
data area of the recording medium, such that the title

20 set will be read after the volume file,

Brief Description of the Drawings
FIG. 1 is a block diagram showing an optical disk
system according to an embodiment of the present
invention;

25 FIG. 2 is a block diagram illustrating in detail

the mechanical section of the disk drive section

incorporated in the system shown in FIG. 1;



are aligned on a boundary between | ogical sectors; storing the

vol ume managenent information reproduced fromthe recording

medi um reading the information- reproduci ng procedure information
fromthe title set 10 i n accordance with the vol une managenent

I nformation stored and storing-thg information-reproducing
procedure information; and reproducing the data cells in
accordance with the information-reproducing procedure information
stored, converting the data cells 15 into signals, and outputting the

signal s. _ FI6¢cardisng perspetbeve apiaeto Oft Hh@grivant uesk
there is provided an infornmation-recordi ng apparat us conpri si ng:

neans for generalloagetii iat thel @igRta@rive sectidiOngicwn g efrga plhurality of
data cells each containing 20 data, and reproducti on nanagenent data

defining a PFUGeddr £s0h depgoamctawrddentfingttHd l1@gdat #ornmans for

storing the reproducti on nmanagenent data as second file data and

inserting file nefaghseoptiadd debRhtibpusorated in FIche 3f;irst file data and

the second file data into the 25 second file data, thereby to

generate & title set;FIG. 5 is aepdisgfan depdntiimy tihef etracitareabdfiuthéhe

title set and I nformati on about a volune of the recording nmedi um
volume information file which corresponds to the file 0
included in the logic format shown in FIG. 4;

FIG. 6 is a table showing the parameters of the

volume information file management table (VMIFMT)

10 contained in the volume information file manager
(VMIFM) in the volume information file (FIG. 5) and
also the contents 'of these parameters;

FIG. 7 is a table showing the parameters of the
title search pointer table (TSPT) contained in the

15 volume information file manager (VMIFM) in the volume
information file (FIG. 5) and also the contents of
these parameters;

FIG. 8 is a table showing the parameters of the
volume menu program chain information block table

20 (VMMPGCIBT) included in the volume information file
(FIG. 5) and also the contents of these parameters;

FIG. 9 is a table showing the parameters of the
volume menu program chain information block table
information (VMMPGCIBTI) contained in the VMMPGCIBT

25 (FIG. 8), and also the contents of these parameters;

FIG. 10 is a table showing the parameters of the

volume menu language block search pointer’ (VMMLBSP)



-7- thereby to generate a volune file; neans for recording

the volune file and the title set in a data area of the recordi ng
medi um such that the title set will be read after the volume file.
5 According to still further aspect of the i nventi on,
there is provided a nethod of reproducing 9 - I nformation, conprising
the step of: generating a first file data consisting of a plurality
of data cells each contai ni ng reproduction data, and reproduction
10 managenent data defining a procedure of reproducing t he
first file data; eontained hien ridpe JAMRGAYBT (FIG. 8ranagdnedsodahe as a
second file data and inserting file managenent data relating to the
first file data contentgmf tthesequarhretarsgata into the second file data,
15 thereby to generate a title set; conbining information

about the title set antlGnfbkneg idtautshowisigubeoparameters pfie
recording medium thereby to generate a volune | file, recording the
volume file and tHeetvelunegeeny kanguage blogk 4nipsaasfiophd VMMEBLYi ng

medi um such that the title 20 set wll be read after the volune file.
Bri ef Deschi pti orfRtaedyidhithg VMMLB (FIG. 8) gpgthe VMMRGEIBTK @nPdgram

showi ng an optical_ di sk
also the contents of these parameters;

FIG. 12 is a table showing the parameters of
the volume menu program chain information (VMMPGCI)
described in FIG. 11, and also the contents of these

10 parameters;

FIG. 13 is a diagram representing the structure of
the title set information search pointer table (TSISPT)
included in the volume information file (FIG. 5);

FIG. 14 is a table showing the parameters of the

15 title set information search pointer table (TSISPTI)
shown in FIG. 13 contained in the TSISPT (FIG. 5), and
also the contents of these parameters;

FIG. 15 is a table éhowing the parameters of the
title set information search pointer (TSISP) contained

20 in the TSISPTI (FIG. 13) contained in the TSISPT
(FIG. 5), and also the contents of these parameters;

FIG. 16 is a diagram showing the structure of the
title set attribute table (TSATRT) contained in the
volume information file shown in FIG. 5;

25 FIG. 17 is a table showing the parameters of the
video title set attribute information described in the

TSATRT (FIG. 16);



system according to an enbodi nrent of the present I nvention; 25

FIG 2 is a block diagramillustrating in detail t he mechani ca
section of the disk drive section i ncorporated in the system shown
in FIG 1; - 8 -

FIG 3 is a perspective view of the opticalqgdisk | oaded in the

di sk drive section shown in FIG 2; FIG 4 is a diagram
representing the | ogic format of the optical disk illustrated in
FIG 3; 5 FIG 5 is a diagramdepicting the structure of the

vol urme information filpggyhiighjgopr eamadghwlﬁ@etﬁé ::]]gazgameters of 1#)gd uded
in the logic format shown in FIG G Is a table

showi ng the par angiteiipuek &h@ormatlon olofﬂéﬁamdﬁéﬂfﬁﬁiéﬁbéﬁ|§Nﬂ?ﬁagenent

table (VM FMI) 10 contained in the volune information file manager
(VW FM in the veleseriedf ahnmeheomshirRe (FEGG 16) @hftained in tHSordaAIRT
contents of these paraneters; FIG 7 is a table showi ng the

paranmeters of thqFIG. 5); title search pointer table (TSPT) contained in
the 5 FIG. 19 is a diagram depicting the structure of
the title set menu program chain information block
group (TSMPGCIBTG) contained in the volume information
file shown in FIG. 5;
FIG. 20 is a diagram depicting the structure of
10 the title set menu PGC block table (TSMPGCIBT) contain-
ed in the volume information file shown in FIG. 5;

FIG. 21 is a table showing the parameters of the
video title set menu program chain information block
£ab1e information (VTSMPGCIBTI) contained in the

15 TSMPGCIBT (FIG. 20), and also the contents of these
parameters; -

FIG. 22 is a table showing the parameters of the
VTSM language block search pointer (VTSMLBSP) contained
in the TSMPGCIBT (FIG. 20), and also the contents of

20 these parameters;

FIG. 23 is a diagram illustrating the structure
of the video title set menu language block (VTSMLB)
contained in the TSMPGCIBT (FIG. 20), and also the
contents of these parameters;

25 FIG. 24 is a table showing the parameters of the

VISM language block information (VTSMLBI) contained in

the VISMLB (FIG. 23), and also the contents of these



15 volume information file manager (VM FM in the vol une

information file (FIG 5) and also the contents of t hese

par anet er s; FIG 8 is a table showi ng the paraneters of the
vol ume nmenu program chain information block table 20 (VMVPGECI BT)

i ncluded in the volune information file- 11 - (FIG 5) and also the
contents of these paraneters; FIG 9 is a table showi ng the
paraneters of the vol unme menu program chain information bl ock table
i nformati on (VMMPGCI BTl) contained in the VMWGCI BT 25 (FIG 8), and
al so the cont ent pafaridtasss par anet er s, FIG 10 is a table
showi ng the paraneters of the vol ume nenu | anguage bl ock search
poi nter (VVMM.BSP) FIG. 25 is a table showing the parameBers of the
contained in the VMWGCI BT (FIG 8), and also the contents of

t hese paranet ers;VTS menu progranFicBaihl iinfoambalhbe $WDBMPGI) heopansneder s
of the volune nenu | anguage bl ock i nformation (VMMBI) 5

contai ned i-n the MVMI® (VISHLE)(HIG t 28 )VMRRGCRBF the contents afsthese
contents of t'hese paraneters;
5 parameters;
FIG. 26 is a diagram illustrating the structure of
the video object included in the volume information
file and the title set, both shown in FIG. 4;
FIG. 27 is a diagram representing the structure
10 of one of the packs which constitute the video object
illustrated in FIG.'26;
FIG. 28 is a diagram showing the structure of the
video title set shown in FIG. 4;
FIG. 29 is a diagram illustrating the relationship
15 between an video object and cells and the relationship
between each ceil and various packs;
FIGS. 30 and 31 are a flow chart explaining how a
volume menu is displayed;
FIGS. 32 and 33 are a flow chart explaining
20 various operations, from the displaying of a title menu
to the selection of a title;
PIG. 34 is a diagram illustrating title menus
which can be displayed in the monitor section shown in
FIG. 1 and can be cyclically switched;
25 FIG. 35 is a block diagram of an encoder system

designed to encode video data, thereby to form a video

data file;



FIG 12 is a table showi ng the paraneters of t he vol une nenu
program chain information (VMWPGC ) described in FIG 11, and al so
the contents of these 10 par amet er s; FIG 13 is a

di agram representing the structure of the title set information
search pointer table (TSI SPT) Lncipded in the volume information
file (FIG 5); FIG 14 is a table showi ng the paraneters of
the 15 title set informati on search pointer table (TSI SPTI)

shown in FIG 13 contained in the TSISPT (FIG 5), and al so the

contents of these para@metess; is a flow chartléxpldiring thablepefarsiong t he
paraneters of the title set information search pointer (TSI SP)

contained 20 ofi khehendSi8PTEysEefs; 13) contained in the TSI SPT
(FIG 5), and also the contents of these paraneters; FIG 16
I s a di agram show ng Flig.sBfudsuaefbdwtbirart explaininige st tat thorute tabl e
(TSATRT) contained in the volunme information file shown in FIG 5;
25 FI G videbsdathaliiéeshpwtombihiengarlerstieted afattahe audio vi deo
title set attribute information described in the TSATRT (FI G 16);
5 data and sub-picture data which the encoder system has
generated;
FIG. 38 is a block diagram showing a disk
formatter system designed to record a formatted video
data file on the optical disk;
10 FIG. 39 is a flow chart explaining a method of
generating logic data to be recorded on the disk, by
the disk formatter shown in FIG. 38; and
FIG. 40 is a flow chart explaining how to generate
physical data from the logic data.
15 Best Mode of Carrying Out the Invention
An embodimént of the present invention will now be
described, with reference to the accompanying drawings.
FIG. 1 is a block diagram showing an optical disk
system designed which is designed to reproduce data
20 from an optical disk and which is an embodiment of the
invention. FIG. 2 is a block diagram showing the disk
drive section incorporated in the optical disk system.
FIG. 3 shows the optical disk loaded in the disk drive
section illustrated in FIG. 2. |
25 As shown in FIG. 1, the optical disk system

comprises a key/display section 4, a monitor section 6,

and a speaker section 8. When a user operates the



- 10 - FIG 18 is a table showi ng the paraneters of the
attribute information of the audio title set (ATS) descried in the
TSATR (FIG 16) contained in the TSATRT (FIG 5); 5

FIG 19 is a diagramdepicting the structure of the title set menu
program chai n i nformation bl ock - 9{pup. (TSMPGCI BTG contained in
the vol une information file shown in FIG 5; FIG 20
is a diagram depicting the structure of 10 the title set.nmenu PGC

bl ock table (TSMPGCI BT) cont ai n- ed in the volune information file

shown in FIG 5 key/display sectién 2] the ali@blrecthi@edont ke pptaeaiers of
t he video title set nmenu program chain information bl ock

tabl e i nformati odi6WTHYPCEl Bdprodatéai neThe nidtwe intiudes TIMRSCUHBEa(FI G
20), and also the contents of these par anet er s; FI G
22 is a tabl e sheubrpgitherpadatatend addideaata, whld%TSMblaﬂgw@geehlock
search pointer (VISM.BSP) contai ned in the TSMPGCI BT (FIG 20), and
al so the content $nbtd v28eo sighels padaaedisy signals. The videG 23 is a
diagramillustrating the structure of the video title set nenu
| anguage gl ock (¥ighvaBy are supplied atmeche mdriccISHREEILBR GF| €&nd26he and
also the audio signals to the speaker section 8. The monitor
section 6 displays the images represented by the video
signals. The speaker section 8 generates the sound
represented by the audio signals.
10 As known in the art, there are optical disks
of various structures. The optical disk 10 is, for
example, a read-only disk shown in FIG. 3 which has
been recently developed and on which data is recorded
in high density. As shown in FIG. 3, the optical disk
15 10 comprises a pair of composite layers 18 and an
adhesive layer 20 interposed between the composite
disk layers 18. Each disk layer 18 consists of a
transparent substrate 14 and a light-reflecting layer
(i.e., a recorded layer). The disk layers 18 are
20 positioned such that the light-reflecting layers 16
contact the surfaces of the adhesive layer 20. The
optical disk 10 has center hole 22. The disk 10 also
has two annular clamping areas 24 on both surfaces,
each around the hole 22. It is in the center hole 22
.25 that the spindle of a spindle motor 12 shown in FIG. 2

will be inserted when the disk is loaded in the optical

disk system. It is at the clamping area 24 that the



contents of these paraneters; 25 FIG 24 is a table show ng the
paraneters of the VTSM | anguage bl ock i nformati on (VTSM.BI)
contained in - the VISMLB (FIG 23), and also the contents of these

- 11 - par anet er s; FIG 25 is a table
showi ng the parameters of the VTS, jrenu program chain information
(VTSMPA ) cont ai ned in the VTSNLB‘?EIG. 23), and al so the contents
of these 5 par anet er s; FIG 26 is a diagram
illustrating the structure of t he video object included in the

vol ume _informati @isk 10 remafihkec2Bfpbdcyhild cisals pAkhizown in FIG 4
FIG 27 is a diagramrepresenting the structure 10 of one of the packs

whi ch constitute the XsdgRcRRI ¢8t FIG. 3, tod) |t rptadaln dik® 186has
FIG 28 is a diagram show ng the structure of the video title set

shown in FIG 4; two annular dathlfecdfdifgaafha0r@mon beth surfackBe
relationship 15 bet ween an vi deo object and cells and the rel ationship
each around the clamping area 24, Each data-recording
5 area 25 is comprised of a lead-out area 26, a lead-in
area 27, and a recorded area 28. The lead-out area
surrounds the clamping area 24 and is surrounded by the
recorded area 28, which in turn is surrounded by the
lead-out area 26. No data is recorded in the lead-out
10 areas 26 and the lead-in areas 28 in most cases.

Each light-reflecting layer 16 has a track on its
outer surface. The track is a continuous spiral track,
as in most optical disks of this type. The track is
divided into a plurality of sectors. Data is recorded

15 in units, each in one sector. The track corresponds to
the recorded aréa 28, in which management data, video
data, sub-picture data and audio data are recorded in
the form of pits (i.e., physical changes). Since the
optical disk 10 is a read-only one, a spiral train of

20 pits has been formed by a stamper in the surface of
each transparent substrate 14. On the surface of the
transparent substrate 14 there has been vapor-deposited
the light-reflecting layer 16, which serxrves as a
recorded layer 16. No groove (for a track) is formed

25 in the surface of the transparent substrate 14, and
only a train of pits is formed as a track in the

surface of the transparent substrate 14. This is



bet ween each cell and various packs; FIGS. 30 and 31 are a
fl ow chart expl aining how a vol unme nenu is displayed;

FIGS. 32 and 33 are a flow chart explaining 20 vari ous operations,
fromthe displaying of atitle nenu to the selection of atitle;
FIG 34 is a diagramillustrating title nepus whi ch can be

di splayed in the nonitor section shown in FIG 1 and can be
cyclically switched;, 25 FIG 35 is a block diagramof an encoder
system designed to encode video data, thereby to forma video

data file;
because the optical k 10 is adlénly disk.
FIG 36 is a flom/cﬁart expl a ?n%%% t %foperéilgnre nHy o%sthe encoder

system AE! Showd IR Bré! oW i hpviphal allaﬁ Bowtba forma
video data file by conbining the video data, audio data and

sub-picture datafﬁ@tﬁ@rtggmﬁﬁfgg§ra3&§§E”Bf¥¥% section 39?nﬁr§§§dem
FIG 38 is a block diagram'show ng a
CPU section 50, a system ROM/RAM section 52, a system
5 processor section 54, a data RAM section 56, a video
decoder section 58, a audio decoder section 60, a
sub-picture decoder section 62, and a D/A and data-
reproducing section 64.
As shown in FIG. 2, the disk drive section 30 has
10 a motor drive circuit 11, the spindle motor 12, an
optical head 32 (i.e., an optical pickup), a feed motor
33, a focusing circuit 36, a feed motor drive circuit
37, a tracking circuit 38, a head amplifier 40, and
a servo processing circuit 44. The optical disk 10 is
15 mounted on the spindle motor 12, which is to be driven
by the motor drive circuit 11 and is rotated by the
spindle motor 12. - The optical head 32 is located below
the optical disk 10, for applying a laser beam onto the
disk 10. The optical head 32 is mounted on a guide
20 mechanism (not shown). The feed motor drive circuit 37
is provided to supply a drive signal to the feed motor
33. The motor 33 is to driven by the drive signal to
move the optical head 32 in the radial direction of the
disk 10. The optical head 32 has an objective lens 34
25 which faces the optical disk 10. The objective lens 34
can be moved élong its optical axis in accordance with

a driven signal supplied from the focusing circuit 36.



formatter system designed to record a formatted vi deo
the opti cal

of

the disk formatter shown in FIG 38; and
chart explaining how to generate

dat a.

An enbodi nrent of the present invention will now be
reference to the acconpanyi ng draw ngs.

di agram show ng an Op@bC%prbaﬁce the dat&yst@inuiesioptddathiddilski 40desi gned
to reproduce data froman optical disk and which is an enbodi nent

of the

15

di sk;

gene

rating logic data to be recorded on the disk, by

- physical data fromthe logic
Best Mbode of Carrying Qut the Invention

ld@‘é%&tlb@a- abb®e, 2thé epblegk Hbapri@mapipdviesg at hasdirsk

drive section incorporated in t he optical disk system FIG 3
shows the opti calbedmskmkggdad bptibel di &k dr0 vehrough the sbédgecadve

illustrated in FIG 2.
system

and a speaker section 8  \Wien a user operates the

13 -

5

10

15

20

25

direction of the disk 10 in accordance with a drive
signal supplied from the tracking circuit 38. The lens
34 is also minutely moved along its optical axis in
accordance with a drive signal supplied from the
focusing circuit 36, such that its focal point is
located at the recorded layer 16 of the disk 10.
Therefore, the laser beam forms the smallest beam spot
on spiral track (i.e., the train of pits) and the
spiral track is traced by the laser beaﬁ spot. The
laser beam is reflected from the recorded lgyer 16 and
applied back to the optical head 32. The head 32
converts the beam into an electric signal, which is
supplied via the head amplifier 40 to the servo
processing circuit 44. The circuit 44 generates a
focusing signal, a tracking signal and a motor control
signal, which are supplied to the focusing circuit 36,
the tracking circuit 38 and the motor drive circuit 11,
respectively.

The objective lens 34 is thereby moved along
its opticai axis and in the radial direction of the
disk 10, having its focal point located at the recorded
layer 16 of the disk 10. The laser beam forms the

smallest beam spot on spiral track. In the meantime,

FIG 40 is a fl ow

: - As shown in FIG 1, the optical disk
qQemgr 3ges @hkeyéfsspl ays seiritel vl moredpiint dcheseatiied 6,

_ data file on
10 FIG 39 is a flow chart explaining a nethod

descri bed, with
FIG 1 is a block



key/ di spl ay section 4, the data recorded on an opti cal disk 10 is
reproduced. The data includes video data, sub-pi cture data and
audi o data, which are converted into video signals and audio
signals. The video 5 signals are supplied to the nonitor section 6,
and the audi o signals to the speakk? section 8. The nonitor
section 6 displays the inmages represented-by the video si gnal s.
The speaker section 8 generates the sound represented by the audio
signals. 10 As known in the art, there are optical disks

of various struct thesmotffpe dpiveatinfekt 101 idgivfas the spindlexawpbe, 13,
read-only di sk shown in FIG 3 which has been recently devel oped
and on whi ch dat awhicheibrtiegn rotates the mrfhicddngisk lAsashéwn in FIG 3,
the optical disk 15 10 conprises a pair of conposite layers 18 and an
adhesi ve | ayer 20PFafetpeatachesnRe%. t WS corfisilite the beamdsprt| fyarks18.
Each disk |ayer 18 consists of a transparent substrate 14 and a
light-reflecting FR§efPiral train @f the pikt ddd If@reeramphe disk | ayers 18
are 20 positioned such that the |ight-reflecting | ayers 16

contact thé surfateBSEEntnbingmesiRRedayer 20. The optical disk 10

has center hole 22. The disk, 10 al so has twq annul ar. _cl anpi ng areas
24 on both surfaces, Meanwhile, the system CPU section 50 (FIG. T?

supplies a control signal (or an access signal) to the
servo processing circuit 44. Upon receipt of the con-
trol signal the servo processing circuit 44 supplies a

10 head-moving signal to the feed motor drive circuit 37,
which supplies a drive signal to the feed motor 33.

The feed motor 33 is thereby driven, moving the optical
head 32 in the radial direction of the optical disk 10.
The optical head 32 has access to a specified one of

15 the sectors formed on the recorded layer 16 of the disk
10. The data is thereby reproduced from the specified
sector, supplied from the head 32 to the head amplifier
40, amplified by the amplifier 40, and output from the
disk drive section 30.

20 The data reproduced is supplied to the data RAM
section 56 through the system CPU section 50 and the
system processor section 54. The section 50 is
controlled by the programs stored in the system ROM/RAM
section 52. The system processor section 54 processes

.25 the data into video data, audio data and sub-picture
data. The video data, the audio data and the sub-

picture data are supplied to the video decoder section



each around the hole 22. It is in the center hole 22 25 t hat the
spindle of a spindle notor 12 shown in FIG 2 wll be inserted when
the disk is | oaded in the opti cal di sk system It is at the

cl anping area 24 that the - 14 -

di sk 10 remains clanped while it is spinniyg. - As shown in FIG
3, too, the optical disk 10 has two annul ar data-recordi ng areas
25 on both surfaces, each around the clanping area 24. Each

dat a-recordi ng 5 area 25 is conprised of a |lead-out area 26, a

| ead-in 58 ethe? Audiyl deddiy dast tdloga 628 andheéhkeadboplicaned
surrounds the clanping area 24 and is surrounded by the recor ded

area 28, which idedader isectiigrolBBathdydddmeled by theskeddeoderarea 26. No
data is recorded in the | ead-out 10 areas 26 and the |ead-in areas 28
in nost cases. sections 58, @&adnd igght -resfeettivedyl.ay®helb/Raand track on
Its outer surface. The track is a continuous spiral track
as in nost opticddtatsrafuding deqidonltéd toavkrits the vide davadetdhento a
plurality of sectors. Data is recorded 15 in units, each in one
sector. §he travkdiowrdaspamnt tthe sub-picture data, all decoded, to a
video signal, an audio signal and a sub-picture signal
which are énalog signals. These signals are mixed in
the D/A and data-reproducing section 64. The video
signal and the sub-picture signal are supplied to the
10 monitor section 6, and the audio signal to the speaker
section 8. The monitor section 6 displays an image
generated from the video signal and the sub-picture
signal. The speaker section 8 generates the sound
represented by the audio signal.
15 The operation of the optical disk system (FIG. 1)
will be explainéd later in more detail, with referencel
. to the logic format of the optical disk 10.
The recorded area 28 of the optical disk 10, pro-
vided between the lead-out area 26 and the lead-in area
20 27, has the volume and file structure shown in FIG. 4.
This structure complies with specific logic format
standards, such as Micro UDF and IS0 96%0. As seen
from FIG. 4, the volume and file structure has a
directly structure and consists of a volume management
25 information area 70 and, a file area 80 which includes,

a volume information file 82, video title sets 84

and/or audio title sets 86. These areas, files and



the recorded area 28, in which managenent data, video
sub-picture data and audi o data are recorded in

(i.e., physical changes). Since the optical disk 10 is a read-only
one, a spiral train of 20 pits has been fornmed by a stanper

dat a,

the formof pits

in the

surface of each transparent suhstrgfe _14. On the surface of the

transparent substrate 14 there has been vapor-deposited

t he

light-reflecting | ayer 16, which serves as a recorded- | ayer
groove (for a track) is formed 25 in the surface of the transparent

substrate 14, angitle sets Gittey &l igried &f fld doundheymeetasea tbgekaln the

surface of the transparent substrate 14. This is

- 15 - sediesrsise The aphineamalisdenkht dndotrmadion ¥0dsskres

As shown in FIG 1, the optical disk system further conprises a

di sk drive sectioont¥nts wyitlerare definddPUrsediel above, daessyibedh ROM RAM
section 52, a system 5 processor section 54, a data RAM section 56, a
vi deo destomiedaskect iThe 58i la aneh BUetodes sédeoodadd, audio

sub- pi cture decoder section 62, and a D) A and dat a-

5 data, and data for managing the video data and the

audio data. That is, the video title set 84 stores

16. No

video, audio and sub-picture data, the audio title set

stores audio data and the file 82 stores management

data related to the video and audio title sets.

10 The volume management information area 70 is

equivalent to the root directory which has been

prepared in compliance with both Micro UDF and ISO

9660. Described in the area 70 are a path table and

directory codes. The video title sets 84 and the audio

15 title sets 86 exist in the root directly and have

directory names assigned to them. Each of video title

sets 84 consists of a plurality of video files 88, and

each audio title set 86 consists of a plurality of

audio files 88. Each of the video and audio files 88

20 has a size not exceeding 1 GB (230 bytes).

Edch of the

title sets 84 and 86 consists of at least one files 88,

maximum ten files, and therefore has a size equal of at

least 1 GB or more, maximum 10 GB.

The volume information file 82, which is read out

25 through the volume management information area 70 in

which the path table and directory codes are described,

has regions, as shown in FIG. 5, each region being



reproduci ng section 64. As shown in FIG 2, the disk drive
section 30 has 10 a notor drive circuit 11, the spindle notor 12, an
optical head 32 (i.e., an optical pickup), a feed notor 33, a
focusing circuit 36, a feed notor drive circuit 37, a tracking
circuit 38, a head anplifier 40, and _. 20 a servo processing circuit 44.
The optical disk 10 is 15 nmounted on the spindle notor 12, which is to
be driven. "by the notor drive circuit 11 and is rotated by the
spindle notor 12. The optical head 32 is | ocated bel ow t he opti cal

di sk 10, for apyidied didSthe IaRindatp Hdtveen logicdilsket@orshe Mprecal
head 32 is nounted on a guide 20 mechani sm (not shown). The feed

notor drive circgpécBfically, the svdlnme daddrmasippl ¥idedBRvéssdgmatedo t he
f eed notor 33. The nmotor 33 is to driven by the drive signal to
nmove the optical ifeadcwd® main heegiatiss) idig.gcta canegemeat region 8drdk 10.
The optical head 32 has an objective lens 34 25 whi ch faces the
optical disk 10.andhe mémecdatve tenio882-2. The cegiba Bdvddcamprngsess
optical axis in accordance with a driven signal supplied fromthe
focusing eircui tod®.file manager, three tables and one table grogp.
which are provided for managing the entire volume
information file. The region 82-2 comprises of one
menu and one menu group, which are provided for forming
a menu by using video, audio and sub-pictures or the
10 ~like. To be more precise, the management region 82-1
is formed of a volume information file manager (VMIFM)
91, a text information table (TXTIT) 92, a title set
information search pointer table (TSISPT) 93, a title
set attribute table (TSATRT) 94, and title set menu
15 program chain information block table group 95
(TSMPGCIBTG) , wﬂile the menu data region 82-2 is
formed of a video object (VOBVMM) 96 for the volume
menu and a video object (VOBTSM) for the first to n-th
title sets #1 to #n. As will be described later, video
20 data, sub-picture data and audio data which constitute
a menu are stored in the video object (VOBVMM) 96 and
each of the video objects (VOBTSMs) 97.
The menu data region 82-2 comprises audio objects
in addition to the video objects 96 and 97. Of these
25 audio objects, some are used as audio data items for

title set menus, some other are used as video data

items for playing back the stories of the titles stored



To reproduce the data fromthe optical disk 10 descri bed above, the
optical head 32 applies a | aser beam onto the optical disk 10

t hrough the objective |l ens 34. The lens 34 is mnutely noved in the
radial 5 direction of the disk 10 in accordance with a drive

signal supplied fromthe tracking circuiLt 38. The lens 34 is also
m nutely noved along its optical axis in accordance with a drive
signal supplied fromthe focusing circuit 36, such that its focal
point is 10 | ocated at the recorded |ayer 16 of the disk 10.

Therefore, the |aserpHeeamther Betsh@4sanbl 661 ReAM P Ofemaining dHesRireAl
track (i.e., the train of pits) and the spiral track 1s traced by

the | aser beam sp@ed Hi€audio dathaseembBeasriplaging Bbask ftwad hef recorded
| ayer 16 and 15 applied back to the optical head 32. The head 32

converts the beamaddilonsamiellectric signal, which is supplied via
the head anplifier 40 to the servo processing circuit 44. The
circuit 44 generates &he volumef andsirmgtsbgnfille a82 rivaski angf Slerailzeamdbta
notor control 20 signal, which are supplied to the focusing circuit
36, 5 the texadddiggcilr GBi.t F8eamdltine informaftior £ikeundnager
respectively. The objective lens 34 is thereby noved al ong
its optical axis (aMiFM) OHeofadhel vdinmet infoofatien file 82 is
referred to, in order to acquire the title sets 84
and 86.
As shown in FIG. 5, the volume information file
10 manager (VMIFM) 91 consists of three tables, i.e., a
volume information file management table (VMIFMT) 101,
a title search pointer table (TSPT) 102, and a volume
menu program chain information block table (VMMPGCIBT)
104, each table being aligned on the boundary between
15 logical ‘sectors.
In the volﬁme information file management
table (VMIFMT) 101 there are described various
information items concerning the volume information
file 82. Among these information items are: a volume
20 information file identifier (VMIFID); the size of the
volume information title, which is described as number
of logical sectors; the start and end addresses of each
table; and attribute information provided on the video
object (VOBVMM) 96 for the volume menu and representing
25 the attributes of the video, audio data and sub-picture

data for the volume menu. To be more specific, the

identifier (VMIFID) identifying the volume information



25 di sk 10, having its focal point |ocated at the recorded

| ayer 16 of the disk 10. The | aser beamforns the smal | est beam
spot on spiral track. In the nmeanti ne,

- 17 - the notor drive circuit 11 drives the spindle notor 12,
which in turn rotates the optical disk 10 g3 a pr edet er m ned
speed. As a result, the beam spot tracks the spiral train of the
pits at, for exanple, a 5 constant |inear speed. .

Meanwhi | e, the system CPU section 50 (FIG 1) supplies a control
signal (or an acge$e,sthsakize&0(EHeMIF) expresHnO thie0ease BE ¢hecuit 44,

Upon recei pt of the con- trol signal the servo processing circuit
44 supplies a 1l@olumehéadepmutignstibeal it otdis fofedhednamber vE Circuit
37, whi ch supplies a drive signal to the feed notor 33.
The feed notor 33ecsorberehy doiuee, cavegogy t{WICAM)i dadicating whhehdr32 in
the radial direction of the optical disk 10. The optical head 32
has access to a specdhtedobnehbds vdbume cameesecipdesl bar med .onAllke recor ded
| ayer 16 of the disk 10. The data is thereby reproduced fromthe
specifieds described in the volume information file management
table (VMIFMT) 101 are: the start address (SATXTIT) of
the text information table (TXTIT) 92; the start
address (SATSISPT) of the title set information search
pointer table (TSISPT) 93; the start address (SATSATRT)
10 of the title set attribute table (TSATRT) 94; the start
address (SATSMPGCIBTG) of the title set menu program
chain information block table group (TSMPGCIBTG) 95;
and the start address (SAVOBVMM) of the video object-
(VOBVMM) 96 for the volume menu.
15 Further described in the volume information file
management table (VMIFMT) 101 are: the end address
(EAVMIFMT) of the volume information file management
table (VMIFMT) 101; the start address (SATSPT) of the
title search pointer table (TSPT) 102; the start
20 address (SAVMMPGCIBT) of the volume menu program chain
information block table (VMMPGCIBT) 104; the end
address (EAVMMPGCIBT) of the volume menu program chain
information block table (VMMPGCIBT) 104. Still further
described in the volume information file management
25 table (VMIFMT) 101 are: the video attribute (VMMVATR)

for the volume menu, such as the attribute of the video

compression mode; the number (VMMNAST) of  the audio



sector, supplied fromthe head 32 to the head anplifier 40,
anplified by the anplifier 40, and output fromthe di sk drive
section 30. 20 The data reproduced is supplied to the data RAM
section 56 through the system CPU section 50 and the system
processor section 54. The section 50 is. 23 - controlled by the programs
stored in the system ROM RAM section 52. The system processor
section 54 processes 25 the data into video data, audio data and
sub-picture data. The video data, the audio data and the sub-

pi cture data areggypRhselolOthBevyl @R menpdahes@adiionstream attribute
58, the audi o decoder section 60 and the sub-picture decoder

section 62 and deggsiadThy EFbesehdeesl@fie menu, sucheasi the B8Lr6bBubedof?,
respectively. The D/A and dat a-reproduci ng section 64 converts the
vide data, the the audauvdtodiayamadel; ttiee submbeirct(VMMNGAER) elfl tHecoded, to
a vi deo signal, an audio signal and a sub-picture signa
whi ch are anal ogssbgpdbsurdébese thegmabdkuree enaringedthien sub-picturghstpeamand
dat a- reproduci ng section 64. The video
5 attribute (VMMSPATR) for the volume menu, such as the
attribute of the sub-picture coding mode; and the sub-
picture palettes (VMMSPPLT) for the volume menu. In
the volume information file management table (VMIFMT)
101, start addresses and end addresses are almost
10 expressed as the relative'logic sector numbers, each
indicating the position which one logic sector assumes
with respect to the first logic sector of the volume
information file 82. However, start addresses (SATSPT,
SAVMMPGCIBT, EAVMMPGCIBT) are expressed as the relative
15 logical bytes. If no start addresses exist in the
table (VMIFMT) 101, this fact is described.
Described in the title search pointer table (TSPT)
102 is search information for setting any title that
the user has input by operating a remote controller,
20 i.e., the key/display sectioh 4. The search
information is concerned with the selection of
a program chain which corresponds to the number the
user has input by operating the remote controller. In
the title search pointer table (TSPT), there are
25 described the number of titles which can be selected,

title set number corresponding to a number which is

selected and input by the user, program chain number



signal and the sub-picture signal are supplied to the 10 noni t or
section 6, and the audio signal to the speaker section 8. The
nonitor section 6 displays an inmge generated fromthe video
signal and the sub-picture signal. The speaker section 8 generates
t he sound represented by the audigysignal. 15 The
operation of the optical disk system (FIG % w Il be explained
later in nore detail, with reference to the logic format of the
optical disk 10. The recorded area 28 of the optical disk 10,

pro- vi degdrbekeear ingeal eagrodicei®R htaid 1 faeld eMe istartea 20
27, has the volune and file Structure shown in FIG ) Thi s

structure conpli egdweklB sEeehbi €ik0gi Sef Or Mdre speclfl%taquqe}r @S shewn as
M cro UDF and | SO 9660. As seen fromFIG 4, the volunme and file

structure has a in FIG. diracthiylet typéfic bt G ea0ntindles aSNG WOty ram
managenent 25 I nformation area 70 and, a file area 80 which includes,

a vol ume i nf or machadnf nbeb82, (PGANY, t ahd etlsetstadit address q3ATS) addi o

title sets 86. These areas, files and

- 19 - 5 the title set selected are described in the title
search pointer table (TSPT) 102. The number (TSN)
represents the type of the title selected, either a
video title or an audio title, or the number assigned
to the title selected. The program chain number PGCN

10 is 'the number assigned to the program selected first by

the user.

In the volume menu program chain information block
table (VMMPGCIBT) 104, there is described volume menu
program chain information (VMMPGI) for generating

15 volume menus for various languages. In other words,
this table (VMM?GCIBT) 104 contains the title menus fér
selecting one of the tities available, each menu for
one language (e.g., English, German, or Japanese), and
also control information required to playback and

20 select a language menu for use in selecting a language.
The word "program chain" means a sequence of steps for
playing back a video tile, an audio title, a wvideo
title set menu and a volume menu, which will be
explained later with reference to FIG. 28. Stated

'25 in another way, a program chain (PGC) is a group of

selected programs for achieving a sequence or story.

More correctly, the program chain (PGC) consists of



title sets are aligned on the boundary between | ogi cal sectors.
The vol une nmanagenent information 70 stores contents which are
defined in the above descri bed standard. The file area 80 stores
vi deo data, audio 5 data, and data for managi ng the video data and

t he audi o data. That is, the Wdeg title set 84 stores

vi deo, audi o and sub-picture data, the audio title set stores
audi o data and the file 82 stores nmanagenent data related to the
video and audio title sets. 10 The vol une managenent information
area 70 is prRffanlcantpricyddies 1 eeichdinadet apyodhond dasmbeen
prepared in conpllance wth both M cro UDF and | SO 9660. Descri bed
in the area 70 adlectpal Mdtableeldiyd, The prodiramst foymindes. pFbgram deo
title sets 84 and the audio 15 title sets 86 exist in the root
directly and hawshain (PGCdilact arndimsaie siuadsirgn@dtooit Asaigradhtef vi deo
title sets 84 consists of a plurality of video files 88, and

each audio titletls®mi, 86 consists of a plurality of audio files 88.
Each of the video and audio files 88 20 has a size not exceeding 1 GB
(2[err] bytes). Eacthofshdvn in FIG. tdt [dessaibed4inngh86vednae sianyf at

| east one files 88, maximumten files, and_therefore has a size

equal of at progﬂ&mﬁnhauﬂiinﬁOHmﬁﬁaonnbéoﬁﬁnﬁ§91€B(VMMPGCIBT) 104 The
volune information file 82, which is read out 25 t hrough the vol une
managenent i nf oravee i drhearigesf opgnation (VMMPGCIBTI) 111 concerning the
table (VMMPGCIBT) 104; volume menu language block
pointers (VMMLBSPs) 112 provided for the languages
10 contained in this volume; and volume menu language
blocks (VMMLBs) 113 provided for the languages
contained in this volume 104. The information
(VMMPGCIBTI) 111 consists of the number of volume menu
languages (NVMMLANG) and the end address of the table
15 (VMMPGCIBT) 104, as is illustrated in FIG. 9. Each
volume menu lanéuage block pointer (VMMLBSP) 112
consists of the volume menu language code (VMMLCODE)
for the language designated by the pointer (VMMLBSP}
112 and the start address (SAVMMLB) of the volume menu
20 language block (VMMLB) 113 corresponding to the
language code (VMMLCODE), aé shown in FIG. 10.

As shown in FIG. 8, each volume menu language
block (VMMLB) 113 is constituted by a volume menu
language information (VMMLBI) 108 and a volume menu

25 program chain information (VMMPGCI) 109 for one

language. As seen from FIG. 11, in the volume menu

language block (VMMLB) 113 there are desctribed the end



whi ch the path table and directory codes are descri bed, has
regions, as shown in FIG 5, each region being

- 20 - al i gned on the boundary between | ogical sectors. Mre
specifically, the volune information file 82 is divided into two
main regions, i.e., a managenent regi on-8226 - and a nenu data region
82-2. The region 82-1 conprises 5 one file manager, three tables and
one tabl e group, whi ch are provided for managi ng the entire vol une
information file. The region 82-2 conprises of one menu and one
menu group, whi caddressr (BAUMMLB prof othé ntpnguage blpaker(YMMLA)sildg,vi deo,
audi o and sub-pictures or the 10 like. To be nore precise, the
managenent regi ohhg2namber of the tibthedredu of NI )ued itbfeorsamdguagef i | e
manager (VM FM 91, a text information table (TXTIT) 92, atitle
set i nf obhBEkohVEMEBENhL bdi nthe inkPmngtiSISHIVMUPGCL M)t I(uch

set attribute table (TSATRT) 94, and title set nenu 15 program chain

i nformati on bl ocRSt EReesSERrBLpaddress) of thergigdmmepmenu WROIEamhehgdAu dat a

region 82-2 is formed of a_video object (VOBVMM 96 for the vol une
5 information (VMMPGCI) for the title menu which can be

expressed in the language, the number of the language
menu (NLM), and the information (IVMMPGCILM) (such as
the start address) of the volume menu-program chain
information (VMMPGCI) for the language menu.

10 As shown in FIG. 12, described in the menu program
chain information (VMMPGCI) are: the relative start
address (CFPLSN) of the volume menu contained in a
menu object; the number (SELTSN) of titles (i.e., sub-
pictures) which can be selected from the menu; the

15 serial numbers (TSNs) of the title sets #l1 to #n; and
the start addresses (SATSs) of the title sets #1 to
#n (i.e., the numbers (SPNs) of the first to n-th
sub-picture streams).

In the text information table (TXTIT) 92 shown in

20 FIG. 5, various information items about the titles
compiled in the volume, such as the names of the titles
(albums), the performers’ names, the producers’ name,
the dates of production, are described in the form of
text data. The text information table (TXTIT) can be

25 utilized in personal computers of general type.

The title set information search pointer table

(TSISPT) 93 shown in FIG. 5, too, provides information



menu and a video object (VOBTSM for the first to n-th title sets
#1 to #n. As will be described |later, video 20 data, sub-picture data
and audi o data which constitute a menu are stored in the video

obj ect (VOBVMV) 96 and each of the video objects (VOBTSMs) 97.

The nmenu data region 82-2 conprises audj o @bj ects in addition to
the video objects 96 and 97. O these 25 audi o obj ects, sone are used
as audio data itenms for title set nenus, sone other are used as

vi deo dat a items for playing back the stories of the titles stored

- 21 - _ iterhd dpBut Idne mahs epHédB8n andnt Betlemsesi ng ones are
used as audio data itens for playing back tunes of various title.

The vol une i nf ord@hpored iire € haslund i | aninge theke ihformaexoredtags 1 GB.
The volune information file manager (VM FM 91 of the volune

information fil ea®®: ithe menu of rgferriad d Geti;nthedetak® adquesse ihe title
sets 84 and 86. As shown in FIG 5, the volune
information fil ethe attribute table for the title set; the start
5 address in the program chain block table for the title
set menu; and the start address of the video object for
the title set menu. More precisely, in the title set
information search pointei table (TSISPT) 93, the
information (TSISPTI) of the title set information
10 search pointer table (TSISPT) and the title set
information search pointers (TSISPs) of the title sets
1 to #n are described as illustrated in FIG. 13. The
information (TSISPTI) of the table (TSISPT) includes
the number of title sets (NTS) and the end address of
15 this information (TSISPTI) as illustrated in FIG. 14.
In the title set information search pointer (TSISP),
there are described the title set category (TSCAT), the
stért address (SATSATR) of the title set attribute
table (TSATRT) 94, the start address (SAVISMPGCIBT) of
20 the title set menu program chain information block
table group (TSMPGCIBTG) 95, and the start address
(SAVOBTSM) of the title set video object (VOBTSM) are
for the title set, as illustrated in FIG. 15.
The title set attribute table (TSATRT) 94 shown in
25 FIG. 5 provides the titles compiled in the volume and
the attribute information of the title menu. The

number of each stream made of video data, audio data



10 manager (VM FM 91 consists of three tables, i.e., a vol unme
i nformation file managenent table (VM FMI) 101, atitle search

poi nter table (TSPT) 102, and a vol une menu program chain

i nformati on bl ock table (VMWGCI BT) 104, each table being aligned -
on the boundary between 15 | ogi cal smetars. In the

vol unme information file managenent table (VM FMI) 101 there are
descri bed vari ous i nformati on itens concerning the vol une

i nformation file 82. Anong these information itens are: a vol une
20 i nf or matamd $ub-idtanted fdeda (\Ad-Idhe ihferaateonf répeesenting
volume information title, which is described as nunber of 1 ogical
sectors; the st athe angkeiish ttekdreeS sgte aftreaeh (such as thél eompnesaidn i but e

i nformati on provided on the video obj ect (VOBVMM 96 for the volune
menu and represamideiand®data cdrifi qudatiilut)earef debervbddoinathe ot italea and
sub-picture data for the volune nenu. To be nore specific, the
identifier (VM EKd) meantprfogrem tdta ivolinfermatdonmabilook table group
- 22 - file, the size (SZVM F) expressing the size of the
5 (TSMPGCIBTG) 95. State more precisely, the title set
attributes (TSARTs) 117 are described for the title
sets as shown in FIg. 16, and the parameters shown
in FIG. 17, for the attributes of each video title
set (VTS) and each video title set menu (VTSM) are
10 described in each title set attribute (TSART) 117.
These parameters are: video attribute.(VTSVATR); number
of audio streams (VTSNAST) for the video title set
(VTS); audio stream attributes (VTSAATR) for the video
title set (VTS); number of audio steams (VTSMNAST) for
15 the video title set menu (VTSM); audio stream attribute
(VTSMAATR) for the video title set menu (VTSM); number
of sub-picture streams (VISNSPST) for the video title
set (VTS); sub-picture attribute (VTSSPATR) for the
video title set (VTS); number of sub-picture streams
20 (VISMNSPST) for the video title set menu (VTSM); sub-
picture attribute (VTSMSPATR) for the video title set
menu (VTSM); and sub-picture palettes (VTSSPPLT).
For the attribute information of each audio title
set (ATS), parameters are described in each title set-
25 attribute (TSATR) 117 as shown in FIG. 18. These

parameters are: the video attribute (ATSVATR) of the

sub-picture; number of audio streams (ATSNAST); audio



volume information file in ternms of the nunber of sectors, and
vol unme category (VMCAT) indicating whether the data of this volune
can be copied or not. Also 5 described in the volune information
file managenent table (VM FMI) 101 are: the start address
(SATXTIT) of the text informatiomgahle (TXTIT) 92; the start
address (SATSISPT) of the title set information search poi nt er
table (TSI SPT) 93; the start address (SATSATRT) 10 of the title set
attribute table (TSATRT) 94; the start addr ess ( SATSMPCCI BTG) of
the title set nmestrpamgattribute (ATSHPAATRNS qrumieroio fblsabk pliakheegr oup
(TSMPCCI BTG 95; and the start address (SAVOBVMM of the video
obj ect (NCENSRTPH §ob-phetwod unetribute (RTSSPATR); ahdr shbr
described in the volume information file managenent table (VM FM)
101 are: the endpadtinesspalettes (ATISPREMI) of the volune information file
managenent table (VM FMI) 101; the start address (SATSPT) of the
title search pointer TheleitISPIet I@2nu tpreogtar tchad® inforaddiessblock
(SAVMWPCCI BT) of the vol une nenu program chain i nf ormati on bl ock
tabl e (VMSPGCI BTFakd4d,; groep e((BSMPGCIBTG) affursdwwn( BEAVEVEGCEBEF ef grbepvol une
menu program chain information block table (VMVWPGC BT) 104. Stil
further ofletttlpeset Mmeme pEPgMan Hidmrdniiegmptionnkaagknent 25
table (VM FMI) 101 are: the video attribute (VMWATR)
tables (TSMPGCIBTs) 119 provided for the video title
sets (VISs), as is illustrated in FIG. 19. Each
block table (TSMPGCIBT) 119 serves to select and play
10 back the video object listed in the title set menu
prepared in the volume. Described in the block table
(TSMPGCIBT) 119 are the number of languages provided
for each title, the codes for these languages, the
number of menus for each language (e.g., sub-picture,
15 audio, angle and program), and control data. for playing
back these menus.
To be more specific, the information of the video
title set menu program chain (VTSMPGC) for playing
back the video title set (VTS) in various languages is
20 described in each title set menu program chain block
table (TSMPGCIBT) 119. Namely, in each title set menu
program chain block table (TSMPGCIBT) 119 there are
described, as shown in FIG. 20, a video title set menu
program chain information block table information
25 (VPSMPGCIBTI) 121, video title set menu language
block search pointers (VTSMLBSPs) 122 for the various

languages, and video title set menu language blocks



for the volume nenu, such as the attribute of the video
conpressi on node; the nunber (VMVWNAST) of the audio

- 23 - streans for the volune nmenu; the audio streamattribute
(VMMAATR) for the volunme nenu, such as the attribute of t he audio
codi ng node; the nunber (VMWSPST) of the 3p - sub-pictures or the
vol ume nmenu; the sub-picture stream 5 attribute (VMVWSPATR) for the
vol une menu, such as the attribute of the sub-picture.codi ng node;
and the sub- picture palettes (VMVSPPLT) for the volune nenu. In
the vol ume i nforwrsnDBE) | 28BR8gEtROt vaabbes (MYldddhes . 101, start
addresses and end addresses are al nost 10 expressed as the rel ative
| ogi ¢ sector nunbers,Aeaghown in FIGNO2LAttig rdxbgiosift vdaeshitdhlene | ogic
sector assumnes with respect to the first logic sector of the volune
information fil es8f. mébweVanguagar { NeTSEks sasl (tPATSRAR address SAVNWPCCI BT,
EAVMWPCCI BT) are expressed as the relative 15 | ogi cal bytes. [If no
start addresses ¢RAYTSMPGCIRT) of the bhddle {alMleFNMfokhatibimi s fact is
descri bed. Described in the title search pointer table (TSPT)
5 (VI'SMPGCIBTI) 121 are described in the video title set

menu program chain information block table information
(VISMPGCIBTI) 121. As shown in FIG. 22, the video
title set menu language code (VTSMLCODE) and the start
address (SAVTSMLB) of the VISM language block search

10 pointers (VTSMLBSP) 122 are described in each of the
video title set menu language block search pointers
(VISMLBSPs) 122,

Each of the video title set (VTS) menu language

blocks (VTSMLBs) 123 is provided for one language. As

15 shown in FIG. 23, VTS menu language block information
(VISMLBI) 124 and VTS menu program chain information
items (VISMPGCIs) 125 are described in the VTS menu
language block (VTSMLB) 123. AS shown in FIG. 24,
described in the VTS menu language block information

20 (VISMLBI) 124 are: the end address (EAVSMLB) of the VTS
menu language block (VITSMLB) 123; the number of author
menu (NATM); the information (IVISMPGCIATM) of VISMPGCI
for the author menu; the number of sub-picture menu
(NSPM); the information (IVTSMPGCISPM) of VTSMPGCI for

25 the sub-picture menu; the number of audio menu (NAM);
the information (IVTSMPGCIAM) of VTSMPGCI for the audio

menu; the number of program menu (NPGM); and the



102 is search information for setting any title that t he user has
| nput by operating a renote controller, 20 I.e., the key/displ ay
section 4. The search information is concerned with the selection
of a program chain which corresponds to the nunber the
user has input by operating the renote corgrolder. In the title
search pointer table (TSPT), there are 25 descri bed the nunber of
titles which can be sel ected, title set nunber corresponding to a
nunber which is sel ected and i nput by the user, program chain
nunber information (IVITSMPGCIPGM) of VISPRGCI for the prbgram
executing a reproduction control, and the start address of the
title set. Mre seecifizalillustsrasttmivin FIG. 25,i deBb@ibed ant ikhkeVTs
type/title set nunber TSN, a program chai n nunber (PGCN), and the
start address (S#@S) pfogrdm chaimeinfadmatden dékast d¥TaMEGEES)r lBEd in t he
title search pointer table (TSPT) 102. The nunber (TSN)
represents the tgpe:othe eelative stianht egldrsissh¢ CFELSM) of thejmeputitle or
an audio title, or the nunber assigned tothe title sel ected. The
progr am chai n nupbeyigegtNin the menu object; the number n (SELSPN) of
sub-pictures which can be selected in the menu; and the
serial numbers (SPNs) of sub-picture steams #1 to #n.
As indicated above, the menu data region 82-2
shown in FIG. 5 has the video object (VOBVMM) 96 for
10 the volume menu and the video object (VOBTSM) for the
title set menu. Stored in the video object (VOBVMM) 96
are data items constituting a title menu which is
used to select one title and whiéh is expressed in a
specific language, and data items constituting a
15 language menu which is used to select a desired
language for the title selected. Stored in the video
object (VOBTSM) are as many menu blocks as the title
sets available, each block consisting of data items
constituting a menu which is expressed in in each
20 language and which is used to select a sub-picture,
audio data and program.
Both the video object (VOBVMM) 96 for the volume
menu and the video object (VOBTSM) for the title set
menu have a structure identical to that of a video
25 object 130 shown in FIG. 26. As shown in FIG. 26,

video packs 131, sub-picture packs 132, audio packs

133, video blanking (VBI) packs 134, data search



10 I's 'the nunber assigned to the program selected first by

t he user. In the vol unme nmenu program chain information bl ock
table (VMWGCI BT) 104, there is described vol ume nmenu pr ogram
chain information (VMMWGE ) for generating 15 vol ume nenus for various

| anguages. | n other words, this gable (VMVWPGCI BT) 104 contai ns
the title nmenus for sel ecting one of the titles avail abl e, each
menu for one | anguage (e.g., English, Gernman; or Japanese), and

al so control information required to playback and 20 sel ect a | anguage
menu for use in sefechabtfor (BIDUagEcks 135 arelhaidoodt” phoghamselabn”
nmeans a sequence of steps for pl ayi ng back a video tile, an audio
title, a video object 130! e Blet wniztao adjextvaB0mesmeomprivkedhodi | | be
explained later with reference to FIG 28. Stated 25 I n anot her way, a
program chai n ( PEEpgramasgreans qgirescribed dal ¢hbedypteogr pastf of &héi eving a
sequence or story. More correctly, the program chain (PGC) consists
of . MPEG standards (ISO/IEC 1381825)- a program or

prograns, each made up of one or nore
5 Each of the packs 131 to 135 has the structure
shown in FIG. 27, which complies with the MPEG
standards. As shown in FIG. 27, the pack 139 consists
of a pack header 137 and a packet 138; it has a length
of 2048 bytes and is equivalent to one logic sector.

10 The pack header 137 contains control data (e.g., time
data). The packet 138 contains video data, audio data,
sub-picture data, video blanking information (VBI) or
data search information (DSI), and information for
controlling these data and information items.

15 The video title set (VTS) 84 will be described,
with reference to FIG. 28. As shown in FIG. 28, the
video title set (VTS) 84 has five regions aligned on
the boundary between logical sectors. The five regions
are a video title set management information (VTSMI)

20 141, a video title set time search map table (VTSMAPT)
142, a video object for title set (VOBTS) 144, a video
object title set menu (VOBTSM) 145, and a video object
for volume menu (VOBVMM) 146. Described in the video

" title set management information (VTSMI) 141 are

25 management information of the video tifle set (VTS) 86

| (e.g., the attribute information of the VTS 86), and

the program chain provided in the video title set (VTS)



sel ected data cells. The programs form ng a program chai n (PGO)

have ordi nal nunbers O to i assigned to them 5 As shown
in FIG 8, described in the volunme nenu program chai n i nformation
bl ock table (VMWGCI BT) 104 are: the information (VMWCC BTI) 111
concerning the table (VMWCCI BT) 104A; volunme nmenu | anguage bl ock
pointers (VMMLBSPs) 112 provided for the l'anguages 10 contained in
this volunme; and vol ume nenu | anguage bl ocks (VMWBs). 113 provi ded
for the | anguages contained in this volune 104. The information

(VMWPCCI BTl) 1llggonsisne Phfdheatibie) s Od‘heV‘i‘%:'é@?af?{‘?nUDescribedI SHOLREES
(NVMMLANG) and the end address of the table "15 (VMWPCCI BT) 104, as is

illustrated in Rrfged titBehset time SEAXHIE mEPNYabaagyeosmhbogklppi nger
(VMWLBSP) 112 consists of the volunme nenu | anguage code (VMVLCODE)

for the |anguage;jdesianaiad dich s RHNIRICALYWNL BEPEthe the viddd @agathe
start address (SAVM\LB) of the volune nenu 20 | anguage bl ock (VMWLB)

113 correspondi ngf t@a¢Meprogram chdiaN@faghec et VOVLEEDE] VOBBSEHOWN i N
FIG 10. As shown in FIG 8, each volune nenu | anguage

bl ock (VMHLB) 11Bhe svidestobjdead for & iwdleu®etngMOBTS) 144 hasgtlkgesane
I nformati on (VMWBI) 108 and a vol une nenu 25 program chain
i nformati on (VVMEIQtUf® dorttmebject 130 whdghahes Psesedaséried| G 11,
in the vol ume nenu
with reference to FIG. 26. The video object title set
menu (VOBTSM) 145 corresponds to any video object
(VOBTSM) 97 for the title set menu (shown in FIG. 5).
10 In the volume information file 82, the video object
(VOBTSM) 145 for the title set menu, provided in each
video title set 84, is collgcted in the menu data
region 82-2. Similarly, the video object for volume
menu (VOBVMM) 146 corresponds to the video object
15 (VOBVMM) 96 for the volume menu (shown in FIG. 5), and
has the same structure as the video object (VOBTSM) 97
for the title set menu.

The relationship between an video object and cells

and the relationship between each cell and various
20 packs will be explained with reference to FIG. 29.

As has been indicated with reference to FIG. 4,
each of the title sets 84 and 86 consists of at least
one file 88, not exceeding 10 files. Each of the title
sets 84 and 86 is comprised of five logic sectors, as

25 described with reference to FIG. 28. The management

information (VTSMI) 141, search map table (VTSMAPT)

142, and video objects (VOBTS, VOBTSM and VOBVMM) 144,



Ianguage bl ock (VMWB) 113 there are described the end

- 26

t he nunber of the title menu (NTM of the |anguage
113, the information (I VMWGCI TM (such

address (EAVMWLB) of the | anguage bl ock (VMW.B) 113,

bl ock (VMVLB)
as the start address) of

t he vol une nmenu program chain 5 | nf oggration (VMWPGClI) for the title
menu whi ch can be expressed in the | anguage, the nunber of the
| anguage menu (NLM, and the information (I VMWGCILM (such as

the start address) of the volume nmenu program chain

(VMWPGCCI) for theglsagadagesneay- bel8tored filefS8Bhawspertiv@lyl?,
described in the nenu program chain information (VMWGCl) are:

rel ati ve start

menu obj ect; the nunber (SEL

i nformati on

t he

Alternat&d@ﬂ?%stﬁg:ﬁhﬁ efént hin fomat orenWISMI)aildad in a
SN) of titles (i.e., sub- pi ctures)

whi ch can be sel geidedhtr eenairbd maputabbeé (IBSMAPT )seld Z2lmayuibeessoc®ENSh of
the title sets #1 to #n; and. the start addresses (SATSs) of the

title sets #1 toa single #iléi,. and the nmidbercbi<RNs)(WBTHe 1ididr s@yt ben-

sub-picture streans).

5

10

15

20

25

stored in one or more files 88. The video object
(VOBTS) 144 is stored in two or more files 88 if the
data reproduced is movie data.

As shown in FIG. 29, the video object 130 consists
of a number of video cells 150, and each video cell 150
consists of a plurality of GOPs (Group of Pictures)
139. Among the GOPs 139 are a DSI pack, a VBI pack,
video packs, sub-picture pack and audio packs. A movie
story is a sequence of four major chapters, i.e., "in-
troduction," "“development," "turn," and "conclusion."
These chapters correspond to programs. Thus, each
program is defined as a group of video cells 150, and
each object 130 consists of a plurality of programs.
Serial numbers are assigned to these programs. A group
of such programs is a program chain (PGC). Each object
130 may contain either program chain or two or more
program chains.

It will be described how movie data is reproduced
from the optical disk 10 which has the logic format
shown in FIGS. 4 to 29, with reference to FIGS. 1, 30,
32 and 33. In FIG. 1, the arrows in solid lines
indicate data buses, and the arrows in broken lines

indicate control buses.

th



In the text information table (TXTIT) 92 shown in 20 FIG 5, various

I nformation itens about the titles conpiled in the vol une, such as
the nanes of the titles (al buns), the perfornmers' nanes, the
producers' nane, the dates of production, are described in the form
of text data. The text informatiomgahle (TXTIT) can be 25
utilized in personal conputers of general type. The title set

i nformati on search pointer table (TSI SPT) 93 shown in FIG 5, too,
provi des information - 27 -

I tems about the menu peepalBdfifseasd dipleimel how to dispapi khd in the
vol unme. Anong these information itens are: the nmenu of the title

set; the start addlesé ménu, with réferaide idoithet dllow thartheftitle set;
the start 5 address in the program chain block table for the title
set nmenu; and thpissar30 ashid e35. of Thdepowete swalyjcdcb ff ahe optical thektitle
set nmenu. More precisely, in the title set I nformati on search
poi nter table (TSySEE) $Bown hin FIG. 1 is rfwmest ioon @78l SREl ppoficahe title
set information 10 search pointer table (TSISPT) and the title set
5 disk 10 is loaded in the disk drive section 30. In

Step S10, the system CPU section 50 starts reading the

initializing program from the system ROM/RAM section

52, thereby driving the disk drive section 30. Data is

thereby read from the read-in area 27 of the optical

10 disk 10. In Step S11, data ié read from the volume
management information area 70 which follows the lead-
in area 27 and which has the volume and file structure
which complies with I50-9660. More precisely, the
system CPU section 50 gives a read command to the disk

15 drive section 30, whereby the data is read from the
volume managemeht information area 70. The data thus
read is supplied via the system processor section 54 to
the data RAM section 56 and is temporarily stored
therein. 1In Step S12, the system CPU section 50 re-

20 trieves management information, such as the recorded
position of each file and the volume of each file, from
the path table and directory code stored in the data
RAM section 56, transfers the management information to
the system ROM/RAM section 52, and stores the informa-

25 tion at the prescribed storage locations in the system

ROM/RAM section 52.

In Step S13, the system CPU section 50 acquires



I nformati on search pointers (TSISPs) of the title sets 1 to #n are
described as illustrated in FIG 13. The I nformation (TSI SPTI) of
the table (TSI SPT) includes the nunber of title sets (NTS) and the
end address of 15 this information (TSISPTI) as illustrated in FIG

14. In the title set information gearch pointer (TSI SP)

there are described the title set category (TSCAT), the start
address (SATSATR) of the title set attribute tabl e (TSATRT) 94,
the start address (SAVISMPCGCI BT) of 20 the title set nmenu program

chain informati obthdél wskume informdeide BB TOMPEELBAGIngS5toatiket he start
addr ess (SAVOBTSM of the title set video object (VOBTSM are

for the title sefilas#0) | fasdriatlesl $ystdnGROMYRAM section 52, The title set
attribute table (TSATRT) 94 shown in 25 FIG 5 provides the titles
conpil ed in the aotambarmreE with the irdwmidd ipostie ibnf of rabchnfdietdedtitl e
menu. The nunber of each stream nmade of video data, audio data
- 28 - thand ke pLteach dabile windh havenbeenatrebnieead esrent i ng
the attributes of the stream (such as the conpression
5 Step S12. More correctly, the section 50 refers to the
recorded position of the file and the volume thereof,
gives a read command to the disk drive section 30,
acquires the volume information file 82 corresponding
to the file #0, and stores the file 82 into the data
10 RAM section 56 throuéh the system processor section 54.
" The volume information file manager (VMIFM) %1, i.e.,
the first table contained in the volume information
file 82, is retrieved in Step S13.
| In Step S14, the system CPU section 50 retrieves
15 the volume information file management table (VMIFMT)
101. In Step SlS, the section 50 acquires the start
address (SAVMMPGCIBT) and end address (EAVMMPGCIBT)
from the volume menu PGC information block table
(VMMPGCIBT) 104 described in the volume information
20 file management table (VMIFMT) 101, and also acquires
the start address (SAVOBVMM) of the video object
(VOBVMM) 96 for the volume menu.
In Step S16, the system CPU section 50 acquires
the numbers of video streams, the number of audio
25 streams, the number of sub-picture streams and the

attributes of these streams -- all described in the

volume information file management table (VMIFMT) 101



node and data configuration) are described in the title set nmenu
program chain information bl ock table group 5 (TSMPCCI BTG 95.

State nore precisely, the title set attributes (TSARTs) 117 are
described for the title sets as shown in Flg. 16, and the
paranmeters shown in FIG 17, for 3tshe_attri butes of each video
title set (VIS) and each video title set nenu (VISM are 10
described in each title set attribute (TSART) 117. These paraneters
are: video attribute (VISVATR); nunber of audi o streans (VTSNAST)

for the video titdersdied in Sted \61F). Badicd dhrenm attributes tMISAATR)
for the video title set (VTS); nunber of audio steans (VTSMNAST)

for 15 t he adglerdd t | theajedElon (\OTSMEs padamesersafioat repbadec-
(VTSMAATR) for the video title set menu (VISM; nunber of

sub- pi cture strenigp €N SNORMHY reru t hen Whdewitdebl decoder sec$éon(¥49) ;
sub-picture attribute (VISSPATR) for the video title set (VTS);
nunber of sub- pit¢heiraudio ebamoddd secticnvVEOVEBASThef enbtpéctideo titl e set
menu (VTSM; sub- picture attribute (VISMSPATR) for the video title
set 5 menudddddN) ;seridieuibdi cture pal ettes (VISSPPLT).

For the attribute information of each audio title set (ATS),
paraneters are describedtiep edch ttihd sysdem 25U secgiepni bt acgTSAIR) 117 as

shown in FIG 18. These paranmeters are: the video attribute
(ATSVATR) of thethe volume menu PGC information block table (VMMPGCIBT)

104 from the start address (SAVMMPGCIBT) and end
address (EAVMMPGCIBT) of the volume menu PGC

10 - information block table (VMMPGCIBT) 104, both acquired
in Step S§15. Then, in Step S18, the section 50
acquires the number (n) (NVMMLANG) of volume menu
languages used in the volume menu, from the information
(VMMPGCIBTI) 111 concerning the volume menu PGC

15 information block table (VMMPGCIBT) 104 acquired in
Step S17. 1In Stép $19, the system CPU section 50
retrieves the m-th (m = 0) pointer from the volume menu
language block pointers (VMMLBSPs) 112 provided for the
n languages contained in the table (VMMPGCIBT) 104, the

20 number n having been acquired in Step S18. Further,
the volume menu language code (VMMLCODE) for the
language designated by the pointer (VMMLBSP) 112
retrieved is acquired in Step S19.

As shown in FIG. 31, the system CPU section 50

25 determines in Step S$20 whether or not the volume menu

language code (VMMLCODE) acquired in Step S19 for the

m-th pointer (VMMLBSP) coincides with the'language code



sub-pi cture; nunber of audio streans (ATSNAST); audio
- 29 - stream attri bute (ATSSPAATR); nunber of sub-pictures
(ATSNSPST), sub-picture attribute (ATSSPATR); and sub- pi cture
pal ettes (ATSSPPLT). The title set nmenu program chain
I nformati on bl ock 5 tabl e group (-TSMRGCIBTG 95 shown in FIG 5 is a
group of title set nmenu program chain information bl ock
tabl es (TSMPGCI BTs) 119 provided for the video title - sets (VISs),
as is illustrated in FIG 19. Each bl ock table (TSMPGCI BT) 119
serves to sel ectpassepl iy tHéd optidmkldidie syistenm.obf&cNol ist 8epnSEhe title
set nmenu prepared in the volune. Described in the block table
(TSMPGCI BT) 119 the o per avidiergods | amiegesS2drodndwtiich the se¢piorath
title, the codes for these |anguages, the nunber of nenus for each
| anguage (e.g., sedupéestuihe numlter (npuafl danguggesahyt pregraf) acawirednt rol
data for playing back these nenus. To be nore
speci fic, the intbenaelwne ofenmelangeage code (VMMLLCEDE}t AREALLIBEBgr am chai n
(VTSMPGC) for playin
5 in the (m+1)th volume menu language block pointer
(VMMLBSP) 112. 1In Step S22, it is determine whether or
not the number (n) of languages has been reduced to
zero. If Yes ih Step S22, it is determined in Step S23
that there are no language codes which coincide with
10 the preset one, and the system CPU section 50 retrieves
the m-th pointer (i.e. the first pointer} 112 again.
Also in Step S23, the section 50 acquires the start
address (SAVMMLB) of the volume menu language block
(VMMLB) 113 described in the pointer (VMMLBSP) 112. 1In
15 the optical disk system shown in FIG. 1 there is set
the code for the language spoken in the country or
region where the system is to be used. Thus, the code
for Japanese is set in the system ROM/RAM section 52
if the optical disk system is to be used in Japan.
20 Alternatively, the code for English is set in the
section 52 if the system is to be used in the United’
States.
If Yes in Step S20, that is, if the language code
(VMMLCODE) acquired in Step S§19 coincides with the
25 language code preset in the optical disk system, the

operation jumps to Step S24. In Step S24, the system

CPU section 50 acquires the start address’ (SAVLMMLB) of



back the video title set (VTS) in various |anguages is 20 described in

each title set nmenu program chain bl ock
Nanely, in each title set nenu
(TSMPCGCI BT) 119 there are

title set nmenu

tabl e (TSMPGCI BT) 119.
program chai n bl ock table
descri bed, as shown in FIG 20, a video
program chai n i nf or3gati-on bl ock table information

25 (VISMPCCI BTl ) 121, video title set nmenu | anguage bl ock
search pointers (VISM.BSPs) 122 for the various | anguages, and
video title set menu | anguage bl ocks

- 30 -

thé Wiiis )merd8 Yarguaye \ddcdug VMMR$)adas. described in

showmn in FIG 21, the nunber of video title set nenu | anguage
(NVTSML) and t hetkadvalignessenu languageEAESWPEOILBERrofl VMMEBBP)Ck1Rabl e

i nformati on

5

As

(VTSMPCCI BTI') 121 are described in the video title set

menu program chavhi¢hf rednden thedkengusge iovder (NMMERODE) , and

(VISMPGCI BTI) 121. As shown in FIG - 22, the video title set nmenu

| anguage code (ViSMIGEDEBCc@mirehetha arqlume menu daaguesdge( BAGTEMIBIMEB)t he
VTSM | anguage bl ock search 10 poi nters (VISMLBSP) 122 are described in

each of the

10

15

20

25

113 from the start address (SAVMMLB).

In Step S25, the system CPU section 50 determines
the volume menu PGC information (VMMPGCI) 109 from the
number of the title menu (NTM) and the title menu PGC
information (IVMMPGCITM) corresponding to the number
(NTM). The number (NTM) is provided in the volume menu
language information (VMMLBI). 108 included in the
volume menu language block (VMMLB) 113 acquired in
Step S24. The section 50 acquires the relative start
address (CFPLSN) of the video object for the volume
menu which constitutes the first title menu described
in the volume menu PCC information (VMMPGCI) 109.

In Step S26, the system CPU section 50 determines
the volume menu PGC information (VMMPGCI) 109 from the
number of the language menu (NLM) and the language
menu PGC information (IVMMPGCILM) corresponding to the
number (NLM). The number (NLM) is provided in the
volume menu language information (VMMLBI) 108 included
in the volume menu language block (VMMLB) 113.

The sectidn 50 acquires the relative start address
(CFPLSN) of the video object for the volume menu which
constitutes the first language menu described in the

volume menu PGC information (VMMPGCI) 109



video title set menu | anguage bl ock search pointers : (VTSMLBSPs)
122. Each of the video title set (VTS) nenu | anguage

bl ocks (VISM.Bs) 123 is provided for one | anguage. As 15 shown in FIG
23, VTS nenu | anguage bl ock information (VTSMLBI') 124 and VTS nenu
program chain information items (YFSMPCClIs) 125 are described in
the VTS nenu | anguage bl ock (VISMLB) 123. AS shown in FIG 24,
described in the VTS nenu | anguage bl ock information 20 -(VISMLBI ) 124
are: the end address (EAVSMLB) of the VTS menu | anguage bl ock
(VISMLB) 123; the nuniier Sbepa82figr the systemefRU (d¢&HMan t9% addsorthet i on

(I VTSMPCCI ATM of VTSMPCGCI for the author nenu; the nunber of

sub- pi cture nenurelative ENSEW) adtiheskas oo frathenvqlWwiESMREDN SAMecof VTSMPGC
for 25 t he sub-picture nmenu; the nunber of audio nmenu (NAM;

the information EPJESVRECWANFhohavEShPerl ad¢quitdre jauditep S25 andmStep t he
nunber of program nenu (NPGV); and the

- 31 - . S2enf serprertAVElYTSMPGEhE@Ghanf AATSNBGEC! ( SASIOBRWY )pr ogr am
menu. As illustrated in FIG 25, described in the VTS
5 which pertains to the volume menu video object (VOBVMM)

96 and which has been acquired in Step S15. A volume
menu program chain is thereby obtained from the volume
menu video object (VOBVMM) 96. The data cells forming
this program chain are supplied to the video decoder

10 section 58, audio decoder section 60 and sub-picture
decoder section 62 through the system procesgor section
54, The decoder sections 58, 60 and 62 decode the data
cells into digital data. The D/A and data-reproducing
section 64 converts the digital data to an analog video

15 signal and an analog audio signal. The video signal is
supplied to the monitor section 6, and the audio signal
to the speaker section 8. The monitor section 6
displays a visual volume menu, and the speaker section
8 generates an oral volume menu. The monitor section 6

20 can display a volume menu which consists of, for
exampié, the trademark of the movie production and a
caption "Collection of Movies Starring Mr. A: Volume I"

It will now be explained how to display the title

menu and how to select one title from among those

25 displayed in the menu, with reference to the flow chart
of FIGS. 32 and 33. Assume that the volume information

file 82 (FIG. 5) contains a plurality of title menus,




menu program chain information itens (VISMPGCls) 125 are: the
relative start address (CFPLSM of the nenu 5 provided in the nenu
obj ect; the nunmber n (SELSPN) of sub- pi ctures which can be
selected in the nmenu; and the serial nunmbers (SPNs) of sub-picture
steans #1 to #n. As indicat edilabeve, the nenu data regi on 82-2
shown in FIG 5 has the video object (VOBYM) 96 for 10 t he vol une
nmenu and the video object (VOBTSM for the title set- nenu. Stored
in the video object (VOBVMM 96 are data itens constituting a
title menu whi chfps example thmeel titlselmsgtusone Ini thésandsehi ¢h is
expressed in a speci fic | anguage, and data itens constituting a

15 | anguage ﬁ@harmhn@% in Sep S s@lot 33 )débatethe file 82| gagunage
for the title selected. Stored in the video obj ect (VOBTSM are as
many nmenu bl ockstagnghehree|eitle menus (T zv i)l aBne, léa&heﬁléaﬁ
consisting of data itens constituting a menu which is expressed in
in each 20 tharguare aeauirrEHhs tidde mengePEEt iafeumapienur e,

audi o data and progﬁﬁ Bot h the video object (VOBVMM 96 for
the vol und PEC R thﬁ%wq}mgec,tp (%Bfrrsm?erowmhé tﬁhénget
menu have a structure identlcal to that of a video obj ect 130 shown
in FIG 26. As ER8wrolwneg | eenygGC lnf°rm%ﬁ¥8§o(Hggﬁgclé1°°§EBsBPE ing

ks 132 i ks 1 | ank ks 134
gggrih 32, audio gaghe 1nformatlé§3(ldﬁﬁ%%é%T%q In%o( iécgagng tgtle9ata

VMMPGCI#1, VMMPGCI#2 and VMMPGCI#3 are cyclically
switched by operating the key/display section 4,

10 thereby to switch the menus displayed. VMMPGCI#1
describes the start address (CFPLSN) of the video data
item, the number (SELTSN) of titles which can be
selected, the title set serial number (TSN) and the
start address (SATS) of the title set -- all for the

15 title menu 151 shown in FIG. 34. VMMPGCI#2 describes
the start address (CFPLSN), the number (SELTSN) of
titles, the title set serial number (TSN) and the title
set start addresses (SATS) -- all for the title
menu 152 shown in FIG. 34. VMMPGCI#3 describes the

20 start address (CFPLSN), the number (SELTSN) of titles,
the title set serial number (TSN) and the title set
start addresses (SATS) -- all for the title menu 153
shown in FIG. 34. To select the desired title menus
from among the three, the user operates the key pad

25 provided in the key/display section 4, thereby
inputting the number assigned to the desired title

menu. To select one of the sub-pictures or one of the



- 32 - information (DSI) packs 135 are laid out in the video

obj ect 130. The video object 130 is conprised of program streans
prescribed in the systempart of the MPEG st andards (I1SQ'I EC
13818-1). 5 Each of the packs 131 to 135 has the structure
shown in FIG 27, which conplies with the APEG standards. As shown
in FIG 27, the pack 139 consists of a pack header 137 and a
packet 138; it has a length of 2048 bytes and is equivalent to one
| ogic sector. 10 The pack header 137 contains control data (e.g., tinme
data). The packawdiggdabat btessyidebchlaaze imgdiudedatia, the title set,
sub-pi cture data, video blanking information (VBI) or data search
i nformati on (DSI§he awge¥ operatesntherkey/displaycggetdpni Ag t Fash dbta and
information items. 15 The video title set (VIS) 84 will be

descri bed, the withermeenent?liolF @nddS3ashowowan FIEL G3428s the
video title set (VTS) 84 has five regions aligned_on t he boundary
bet ween | ogi cal EeR¥efentea@ebyQre reginare data cellgre Anvpaeb title set

managemnent infornation,(VTSN1& . )
5 - menu displayed, the background may be either a still

picturée or a moving picture, signs, symbols and title
names are displayed in the form of sub-pictures and, it
required, an audio is reproduced for voice navigator.
The data representing each title menu, which is defined
10 by one or more data cells, is treated as a program
chain.
The selection of a video title set 84 or
an -audio titie set 86 is started in Step S31 as shown
in FIG. 32. At first, in Step 832 the system CPU
15 section 50 acquires the number (NTM) (n) of the title
menus and the volume menu PGC information (VMMPGCI) for
the.n title menus. In Step S§33, the first title set
menu 151 (m = 1) is displayed, from the menu start
addfess (CFPLSN) provided in the first volume menu PGC
20 information (VMMPGCI#1l). In Step S34, the system CPU
section 50 waits for any input from the key/display
section 4. In Step S35, the section 50 determines
whether or not a menu-switching command has been input
from system CPU section 50 the key/display section 4.
25 If Yes in Step S35, the operation goes to Step S36, in
| which the section 50 determines if m = n.- If Yes in

Step S36 (m = n), the operation returns to Step S33,



20 141, a video title set tinme search map table (VTSMAPT)

142, a video object for title set (VOBTS) 144, a video obj ect
title set nenu (VOBTSM 145, and a vi deo obj ect for vol une nmenu
(VOBVMV) 146. Described in the video title set managenent
information (VISM) 141 are 25 managehent- i nf ormati on of the video
title set (VTS) 86 (e.g., the attribute information of the VTS
86), and the program chain provided in the video titte set (VTS)
33 86 or the information of the program Described in the

video title set @ﬁnﬁoséar§heﬂa§3§abﬂe"(%me#ﬂﬁjoﬂﬁﬁ?9¥9n goes to iSHEH nati on
such as the location at the the_video d each program chain

of the video obj &37-( VEBTSKFP S3%, theTﬁ%ﬁ%@%kﬁ?QﬂﬁﬁﬁﬁlQQnsq|%q egses
(VOBTS) 144 has the sane structure as the ohject 130 mhlc@ has
been descri bed the valugj pf MeP¥reiRe(Ro- M E Y. Ry ddb BRI it e
(VoBTSM 97 for mévﬁgﬁ“héfgm%%ﬁrr?é Rovi? 1 deairas) Tep e mapy e
;/lolt :Jgesngsg';gE:[ ! ggafgi:ljg ﬁsgaZﬁFPLdEI\?) O}?J:OVlded in the (Il\ég:?{:T%l\Qlu%t\AéS nre%ru the
PGC information (VMMPGCI#m). In Step S39, the system
CPU section 50 determines whether or not the serial
number of a title set 84 has been input from the
key/display section 4. If No in Step §39, the
10 operation returns to Step S35. If Yes in Step S39%, the
operation goes to Step S40 (FIG. 33), in which éhe
section 50 acquires the title set number (TSN) from the
number (SELTSN) (n) of titles which can be selected in
VMMPGCI#1, VMMPGCI#2 and VMMPGCI#3, and holds the start
15 address (SATS) of the title set 84.
In Step S41, the system CPU section 50 obtains
the video title set PGC information block table
(VISMPGCIBT) 121 of the title set number (TSN),.from
the title set number (TSN) acquired in Step S40 and
20 the title set menu PGC information block table group
(TSMPGCIBTG) 95, and selects a sub-pictures, an audio
stream and a program in the same way as a tile menu is
selected.
In Step S42, the system CPU section 50 obtains the
25 information of the title set number (TSN), from the
title set number (TSN) acquired in Step 5S40 and the

title set information search pointer table (TSISPT),



video title set 84, is collected in the nmenu data regi on 82-2.

Simlarly, the video object for vol une menu (VOBVMM 146
corresponds to the video object 15 (voBVMM) 96 for the volume nenu
(shown in FIG 5), and has the sane structure as the video object
(VOBTSM 97 for the title set nerid - The rel ationship
bet ween an vi deo object and cells and the relationship between
each cell and various 20 packs will be explained with reference to
FIG 29. As has been indicated with reference to FIG 4,

each of the tit|eheé@lgysqcmwr%%@f*ei%‘%%rfofad&treﬁéaétSATSATR Oénkhei| e 88,
not exceeding 10 files. Each of the tit ets 84 and 86 is

conpri sed of flveltb%|%e§eétbﬁsb“5% tQH#e (Taﬁgﬁgﬂlﬁéd Whenstarér ence to
FIG 28. The managenen formation 141, search map table
( VTSMVAPT) addness h%T%MBG%I%'-B) Rf stha/dd ée \?@ﬁT@ﬁP&n&rV@BWW 144,

- 34 - 145 and may be stored files spective

Al ternatively, tﬁEah%n%b%ﬂ%nFaP%?o?%%%?qg; Rird %) heStart aﬂér?ﬁé

rch I VISVAPT) 142 r
searc "ag table gAVS%%gM; oé tﬂgytfﬁiétééé“$ldéo object (VOBTSM). 1In

Step S43, the section 50 acquires the attribute infor-
mation of the title set (sub-pictures, audio data
items) selected in Step S43, from the title set
attribute table (TSATRT) 94 and the start address '
10 (SATSATR) thereof acquired in Step S42. 1In Step S44,
the section 50 sets parameters in the decoder sections
58, 60 and 62 in accordance with the attribute
information acquired in Step S43. These parameters are
necessary in reproducing the title set. In Step 545,
15 the system CPU section 50 makes access to the title set
84 in accordancé with the start address (SATS) of the
title set 84, which is held in Step S40. As a result,
a title menu is obtained. In Step S46, a movie title
is selected from the title menu obtained in Step 545,
20 whereby the movie is played back.
The system CPU section 50 reads the video title
set management information (VTSMI) 141 of the title
set 84 from the optical disk 10, stores the information
(VISMI) 141 into the system ROM/RAM section 52, and
25 acquires information for managing various data items
about the title set 84, such as the size of the title

set 84. 1In accordance with the management information,



a single file, and the video object, (VOBTS) 144 may be 5 stored in

one or nore files 88. The video object (VOBTS) 144 is stored in
two or nore files 88 if the data reproduced is novi e data.

As shown in FIG 29, the video object 130 consists of a nunber of
video cells 150, and each video cell 150 4% - consists of a plurality
of GOPs (G oup of Pictures) 139. Anpong the GOPs 139 are a DS

pack, a VBI pack, vi deo packs, sub-picture pack and audi o packs. A

novi e story is a sequence of four mmjor chapters, i.e., "in-
troduction," "defBPopREREON SPurmadsafigom cehr|QRiGal digk 10 the,pre-
chapters correspond to prograns. Thus, each , pr%%%an1is defi,ned as
a group of videod&em shagp cgrgesponding Rcthe e tadiGmalactess 12
plurality of prograns. Serial nunbers are assigned to these
prograns. A grouptep S46. Fhakydif,pERYr ek ieESr % i PEPEER™ Each
object 20 130 ,may contain either program chaip or two or r
program chaj ns. Chain selected arg; reagef ch%é’o“pﬁﬂNormﬂcé" c‘é'{é%'r%s)
r epr oduced fron1t?e opticah di sk O.Mhicq:hgﬁlth t}o ' f%rqat
shown in Bl GS. 41f828nenpfReFefBPEARE: t 3NFIHBPUY TR Fhe a F€8nd 33.
In FIG 1, the arrows_in_solid. |ihes I ndi cate data ses nd the
arrows in broken tiPReg® tRrough #ﬁﬁiﬁ&?%e%oﬁﬁ?Qﬁsﬁﬁﬁxﬁsc tidh B4°° mrid
data cells are supplied to the video decoder section
58, audio decoder section 60 and sub-picture decoder
section 62, in accordance with playback information.
10 The decoder sections 58, 60 and 62 decode the data
cells into digital data. The digital data is input to
the D/A and data-reproducing section 64. The section
64 converts the digital data to an analog video signal
and an analog audio signal. The video signal is sup-
15 plied to the monitor section 6, whiéh displays the
movie. The audio signal is supplied to the speaker
section 8, generates sound and speech.
A method of recording data on the optical disk 10
such that video data and audio data can be reproduced
20 in the logic formats shown in FIGS. 4 to 29, and a
system for recording data by this data-recording
method, will be described with reference to FIGS. 35,
36 and 37.
FIG. 35 shows an encoder system designed to encode
25 video data, thereby to form the video data file 88 of
the title set 84. As shown in FIG. 35, a video tape

recorder (VTR) 201, an audio tape recorder 202 and



- 35 - It will first be explained how to display the

vol unme nmenu, with reference to the flow chart of FIGS. 30 and 31
The power switch of the optical disk system shown in FIG 1 is
turned on, and the optical 5 disk 10 is loaded in the disk drive
section 30. In Step S10, the syst4m €PU section 50 starts reading
t he initializing programfromthe system ROM RAM secti on

52, thereby driving the disk drive section 30. Data is - thereby read
fromthe read-in area 27 of the optical 10 disk 10. In Step Sl11, data
is read fromtheavetlrpicture sourgeaddidemire nbednasi oPuEees b Wdeh
follows the |ead- in area 27 and which has the volune and file
structure dayi caudbopdates and [subsoigsege dete, preepserivelrne

system CPU section 50 gives a read command to the disk 15 drive
section 30, wherBhg réroxders 20k andl A0dmandethe sourcqofQdegpReEdierent
information area 70. The data thus read is supplied via the system
processor sectionid@otdpta, audiq iiatfENdRANPsBEETORE 582 bRhd FRSEFmorarily
stored therein. In Step S12, the system CPU section 50 re- 20
trieves nanagenehivekyformdeBthe fantaok 9 pes¥sbem controller (Sys

Con) 205. The video data, the audio data and the sub-
picture data are supplied to a video encoder (VENC)
206, an audio encoder (AENC) 207 and a sub-picture
encoder (SPENG) 208. The encoders 206, 207 and 208

10 perform A/D conversion on the input analog data items
and encode them in data-compression mode, under the
control of the system controller 205. The encoded
video data (Comp Video), the encoded audio data (Comp
Audio) and the encoded sub-picture data (Comp Sub-pic)

15 are stored into memories 210, 211 and 212, respective-
ly. The system controller 205 reads the video data
(Comp Video), audio data (Comp Audio) and sub-picture
data (Comp Sub-pic) from the memories 210,.211 and 212
and supplies them to a file formatter (FFMT) 214. The

20 file formatter 214 converts the input data items to
a video data file, containing management data items
such as the setting conditions and attributes of the
video, audio and sub-picture data items. The system
controller 205 stores the video data file into a

25 memory 216.

| A standard method in which the system controller

205 forms a video data file will be explained.



position of each file and the volune of each file, from t he path
table and directory code stored in the data RAM secti on 56,
transfers the managenent information to t he system ROM RAM secti on
52, and stores the informa- 25 tion at the prescribed storage

| ocations in the system ROM RAM-sef1i on 52. In Step
S13, the system CPU section 50 acquires

- 36 - the volune information file 82 corresponding to the

file #0, fromthe system ROM RAM section 52, in accordance with
the recorded positionFdfstachhei édanddata and thHehauwdloumateal aaech fil e
whi ch have been retrieved in 5 Step S12. More correctly, the
section 50 referentodefeinto encodedcvided ¢usi t({G@mpfVides )f iang and t he
vol ume t hereof, gives a read command to the disk drive section 30,
acquires the voIéﬁﬁoﬁﬁﬂoandtpodataléCQQPC@ndxgmymam sglown in thet dlolwe file
#0, and stores the file 82 into the data 10 RAM section 56 through
the system proceSBartseétFoG.546. More speamief igdldive iimf Stegt iSI9,f the

manager (VM FM 91, i.e., the first table contained in the vol une
i nformati &n parameters for encoding the video data and the audio

data are set. Some of the parameters are stored in
the system controller 205 and are used in the file
formatter 214. 1In Step S71, the video daté is pre-
encoded in accordance with the parameters, thereby
10 calculating the optimal size for codes into which the
video data should be distributed. In Step §72, the
video data is encoded based on the code size obtained
in Step S71. The audio data is also encoded in Step
S72. 1In Step S73, a part of the video data is further
15 encoded, if necessary. Namely, the video data and
the audio data are encoded in the sequence of Steps S70
to S§73.
In the meantime, the parameters for encoding the
sub-picture data are set in Step S74. Some of these
20 parameters are stored in the system controller 205 and
are used in the file formatter 214. 1In Step S75, the
video data is pre-encoded in accordance with the
parameters.
To be more specific, the encoded video data
25 (Comp Video), the encoded audio data (Comp Audio) and
the encoded sub-picture data (Comp Sub-pic) are

combined into a video data file which has the format



file 82, is retrieved in Step S13. In Step S14, the system

CPU section 50 retrieves 15 the volune information file managenent
tabl e (VM FMI) 101. In Step S15, the section 50 acquires the start
address ( SAVMWPCCI BT) and end address ( EAVMVPGCI BT) fromthe

vol unme nmenu PGC i nformation block table- 48 - (VMVWPGCIBT) 104 descri bed
in the volunme information 20 file managenent table (VM FMI) 101, and
al so acquires the start address (SAVOBVMV) of the video object
(VOBYMV) 96 for the vol unme nenu. In Step S16, the system CPU
section 50 acqui séown in FIG.t R8,nasbwidlobevexfelakngdansth trefananse of
audio 25 streans, the nunber of sub-picture streans and the
attributes of thé®etder ddew chazt| ofeEEGibéd-in the vol ume
information file managenent table (VM FEMM) 101

- 37 - retrilevbg marst §pesifiicpaspdS P thid atd rdahis €ellhd$o
acquired, the section 50 sets paraneters for reproduc- I ng the

vol ume nenu, in tife FeNGEBLEEcAGettheepindfurngunit of the idapidstdec ddel

section 60 and the sub-picture . .
5 the cell information (CI) about the data cell 150 is

formed. 1In Step S$77, the configuration of data cells
constituting a program chain and the attributes of the
video data, the sub-picture data and the audio data
are set, and management information (VTSMI) 141 and a

10 search map table (VTSMAPT) 142 are generated. (Some of
these attributes are information once used in encoding
the video, audio and sub-picture data items. The
information (VTSMI) includes information about the
program chain.) 1In Step S78, the video data, audio

15 data and sub-picture data (Comp Video, Comp Audio and
Comp Sub-pic) are divided into packs, and control (DSI)
packs are inserted, each for one IGOP, so that the data
items may be reproduced'in the order of time codes. As
a result, a title set 86 having the format shown in

20 FIG. 28 and including one or more video files is
provided.

The information about the program chain is

described in Step S77 as program chain information
(PGCI), either by using the data base provided in the

25 system controller 205 or by, if necessary, inputting
the video data,.audio data and sub-picture data again.

FIG. 38 illustrates a disk forhatter"system which



5 decoder section 62. In Step S17, the system CPU section

50 acquires the volune nenu PGC i nformation bl ock table (VMVWGEC BT)
104 fromthe start address (SAVMVWPCCI BT) and end addr ess
(EAVMWPCCI BT) of the volune nenu PGC 10 i nformati on bl ock table

( VMVPGCI BT) 104, both acquired in4dtep S15. Then, in Step S18, the
section 50 acquires the nunmber (n) (NVMWLANG of volune nenu

| anguages used in the volune nenu, fromthe information :

STt Ll op L3 8,2
votune menu - S0eiheg ahowe A ireRiint Ren ORNERSFRPE LG8 RbSRALl T or ¢ he
navi ng been acqui? cibeh BaE Al e ritle 888 plCapdlbheann o "
(Aiieon 115 « PHEHRS e are read O AGRoLPE; 3920 SAndYabaRE) 1 ©1
shown i nogl G 31 téﬁéfTéd' st&n qodi\ﬁrfetho(}'?r‘a%QerngFMT df%em%s@hﬁﬁgp S20

whet her not t ol unme nenu anguage code acquired

in Step S19 for fdgnatter 226 %é&hi&%é%r%&xa@éh(%@sﬂfSP:hé‘EiS'ﬁSf%xh hegde

| anguage code
title sets 84 and 86 and generates a volume information

file 82. Namely, logic data items are formed in the
order shown in FIG. 4 so that they ﬁay be recorded on
10 the optical disk 10. The logic data formed by the
volume formatter 226 is supplied to a disk formatter
(DFMT) 228. The disk formatter 228 adds error-
correcting data to the logic data and converts the
logic data to physical data. The physical data is
15 input to a modulator 230, which modulates the
physical data to data which can be actually decoded
on the optical disk 10. The data output from the
modulator 230 is supplied to a recorder 232. The
recorder 232 récords the data on the optical disk 10.
20 A standard method of generating data to be
recorded on the disk 10 will now be explained, with
reference to FIGS. 39 and 40.
FIG. 39 is a flow chart explaining how to generate
logic data to be recorded on the optical disk 10. As
25 shown in FIG. 39, various parameters, such as the
number of video data files, the order in which the

files are arranged and the sizes of the files, are set



- 38 - preset in the optical disk system If No in Step S20,

the operation goes to Step S21, in which the section 50 reduces the
nunber (n) of |anguages by one and acquires t he vol une nenu

| anguage code (VMMLCODE) described 5 in the (mHl)th vol ume menu

| anguage bl ock pointer (VMWLBSP) 442.-1n Step S22, it is determ ne
whet her or not the nunber (n) of |anguages has been reduced to
zero. If Yes in Step S22, it is determned in Step S23 - that there
are no | anguage codes mhlch coincide with 10 the preset one, and the
system CPU secti &R §G9Pe§39eve§henr in Step %3¥¢1ﬂﬂﬁuﬁﬁéﬂﬂﬁor@atﬂﬁé fi8r st
pointer) 112 again in Step S23, the section 50 acquires the
start adHP€§§a(SﬂV®ﬁEB)tBF PﬂEaW%F%ﬁ% ich Fhea MGRAGE™ GG k

SYQELS;532§1Sﬁgaahgggﬁ%g%gge ELE ig Fatd gjlﬁ%meéﬁhgtﬁgrs%ﬁe gg%bﬁgge
spoken, |1 Uhe COURL O oo s SHACOLAIS! ol Fa Bkl s
iﬁternati@el;f EEE OgﬁggggfgéigP§éat$¥ ﬁﬁ? ﬁﬁ gﬁ%%ﬁ hunBR e§5cf Sﬁggﬁdif
the systemis tOto tngg iﬂmghgnkgrmaglon and the video data files,
thereby forming logic data to be recorded on the
disk 10.
Thereafter, physical data to be recorded on the
10 disk 10 is generated as will be explained with
reference to FIG. 40. First, in Step S83, logic data
is divided into units each consisting of a prescribed
number of bytes, and error-correcting data items are
generqted. Next, in Step S84, each logic data unit is
15 combined with one error-correcting data item, providing
a physical sector. In Step S85, the physical sectors
are combined into physical data. The physical data is
modulated into data which can be actually recorded on
the disk 10, in accordance with specific rules as has
20 been described with reference to the flow chart of
FIG. 40. Thereafter, this data is recorded on the
optical disk 10.
Industrial Applicability
As described above, on a recording medium with a
25 large storage capacity of the present invention, one or

more title sets and the volume file information that

manages these title sets are recorded, each title set



St at es. If Yes in Step S20, that is, if the |anguage code
| anguage code

(VMMLCODE) acquired in Step S19 coincides wwth the 25

preset in the optical disk system the operation junps to Step
S24. In Step S24, the system CPU section 50 acquires the start
address (SAVLMWLB) of - 51 - - 39 -

the vol une nenu | anguage bl ock (VMMLB) 113 described in t he vol une
menu | anguage bl ock pointer (VMWLBSP) 112 whi ch incl udes the

| anguage code (VMMLCODE), and further acquires the volunme menu

| anguage bl ock (AiDting of a plyunaldhw wd $idpe Bagritioped\imLB) .

In Step S25, the system CPU section 50 determn pes

, nn th
PGC i nf or mat i on XQEMPECI9SCF § 1 oM it @ach title,gRfer the Fth?

vol une menu

i£%% nenu

NT and the title menu PGC ) information, (IV GCI TM .
gor?%sponding tcﬂﬁqﬁggﬁﬁﬂﬁwanRFmatloﬂr&ﬂwﬂ?“a?ﬁethénﬁggﬁ%hﬁﬁgofgs%}%vided

DT e R AR

08 i
Bei

plyged in

Step S24. 5 The fl‘? Cs:[époanra5t0e atci.oll.uelsr .es nhea rseela?:'%:h\{ggsgggion with such a

10

15

20

25

recording medium, first, the volume information is read
to acquire information on the desired title set in the
entire volume. Thereafter, the management information
on the desired title set is acquired and the data is
reproduced. Although the storage medium has a large
memory capacity, the desired playback data can be
reproduced reliably and swiftly, because the volume
file information manages one or more title sets and
each title set has management information.

Furthermore, as for select information, the volume
file information includes select information on the
reproduction of the volume, such as an object for
displaying a volume menu for language selection. It
also includes select information on the selection of
each title set, such as a title set menu for selecting
a title, a sub-picture’s lanquage, and a type of audio.
Accordingly, the desired playback data can be selected
swiftly, just referring to the volume file information.

As has been described, one or more title sets and
volume file information for managing the title set or
title sets are recorded on the large-capacity recording

medium according to the present invention: Each of the



address (CFPLSN) of the video object for the volune 15 menu whi ch
constitutes the first title nmenu descri bed in the vol une nmenu PGC
i nformati on (VMWGCI) 109. In Step S26, the system CPU
section 50 determ nes t he vol une nenu PGC information (VMWGEC)
109 fromthe nunber of the Ianguaaé nenu (NLM and the | anguage
20 menu PGC i nformation (I VMVWGCI LM corresponding to the

nunber (NLM. The nunber (NLM is provided in the vol-unme menu

| anoage bilook ( brinile, Seig consises SR8 Bnrabite et e S AEL v
oy oh CATeSS Poawidetin phe: Roch Bo i fi0e FRT e iy el g%
Yoo T PEC CRRRTRE SRepyNESON) £4% haraging she ithe S5%ERS (e
hve: been saqui & SR tE b8 cbBEMACHET IRTEn "4t %¢pred dn SRR WO CR

obyect (Vv 1PN ToPecrigrtCRR BERET AR Y USRI
vol une recording medium, the volume information file is first
read from the medium, thus acquiring the information
about the desired title set from the volume information
file. Then, the management information for the desired
10 title set is obtained. The volume information file
manages at least one title set, however large is the
storage capacity of the recording medium, and each
title set contains title set management information.
Hence, any desired data can be reproduced from the
15 medium reliably and quiékly.

The volume information file, which is used to
select one of tﬁe volumes recorded on the medium, has
selection information useful in reproducing the volume,
such as a language menu, and also selection information

20 useful in selecting one of the title sets, such as a
title set menu which helps a user to select a title, a
sub-picture language, and a type of audio data. The

desired data can be quickly selected and reproduced

quickly, by referring to the volume information file.



menu program chain is thereby obtained fromthe vol une menu vi deo
obj ect (VOBVMM 96. The data cells formng this programchain are
supplied to the video decoder 10 section 58, audi o decoder section 60
and sub-picture decoder section 62 through the system processor
section 54. The decoder sections 58, 60 and 62 decode the data
cells into digital data. The DA and dat a-reproduci ng section 64
converts the digital data to an analogg&ideo 15 signal and an anal og
audio signal. The video signal is supplied to the nonitor section
6, and the audi o signal to the speaker section 8. The nonitor
section 6 di spl ays a visual volunme nenu, and the speaker section

8 gener at g§ a3fygoral vol ume menu. The nonitor section 6 20 can di spl ay
a volume menu which consists of, for exanpl e, the trademark of the
novi e production and a caption "Coll ection of Mwvies Starring M.
A. Vol une 1" It will now be expl ained how to display the
title 1. Mena arebdyono neeliect vdrtd tirnfcemhtbdonarengréédsén Iggh

di splayed in the nmenu, with reference to the flow chart of FIGS

32 and 33.deAssgye thwprisiengrol une i nfornmation file 82 (FIG 5)

contains a plurality of title nenus, . . .
at least one title set area including at least one data file

comprising a plurality of data cells each storing data to be
reproduced; and

a volume management area including a volume management file
comprising a volume information file manager portion, and a
video object menu portion containing video objects, comprised
of at least one menu data cell, for presenting menu information
pertaining to the contents of title sets stored in the title
set areas of the recording medium, the volume information file
manager portion comprising:

a volume information file management table, a title search
pointer table identifying the start address of each title set
area, the start address of the title search pointer table being
identified in the volume information file management table, and

a volume menu program chain information block table, the
start address of the volume menu program chain information
block table being identified in the volume information file
management table, the volume menu program chain information
block table comprising:

volume menu program chain information block table information
identifying the number of languages available for the menu
information,

a volume menu language block search pointer table, and

—_—

I

*



- 41 - for exanple three title nenus. In this case, it is

determned in Step S24 (FIG 31) that the file 82 con- tains three
title nmenus (NTM = 3), and in Step S24 there are acquired the
title menu PGC information 5 (1 VMWCGCI TM corresponding to the
nunber NTM (= 3) and t he vol une menu PCGC information (VMWGC)
correspondi ng to the information (I VMWGCI TM. To sel ect one
title, VMVPCCI #1, VMWPGCI #2 aqﬂ VMWPCCI #3 are cyclically

swi tched by operating the key/display section 4, 10 thereby to switch

t he menus displ .V | descrihgsdihensgt
X 8n§t arin RAMR3
(CFPLSN) of 3 hegélﬁg%% dgqtgg@ %.Janguagleten}% t he nunbt-:-:irl (g LTSI@ of titlnes

whi ch can ‘o ot -
%&t ing tSChEChedert B Linike @l S@mhaldavarbeslYsTSh ahe t he
start addr ssa(lgATg) of the title set -- all for the 15 title nenu 151

shown i n R Gled34op dWRGGh# 2 ieseiddiesobject menut perstant azddiosspuf CEPLSN) ,
the nunber (SELTSN) of titles, the title set serial nunber (TSN)
and the tiptesent the mesmf istfarmadddnesths ¢iSamS)addregs| oforthenerqliumee
menu 152 shown in FIG 34. VMWGCI #3 describes the 20 start address
(CFmI;LSI\I), thémmu nUArgUagSELIBNK ofbeding eddentified dRe EPe| VBT oA
nunber (TSN) and the title set ) start addresses (SATS) -- all for
the title hapgpragsgblock sea%ﬂbﬁﬁnpﬁeﬁlﬁﬁbgit To sel ect Ehe désired title
menus

2. The recording medium according to claim 1, wherein the
volume management area further comprises a text information
table containing information about the contents of the

recording medium.

3. The recording medium according to claim 1, wherein the
menu information stored in the video object menu portion of the
volume management area includes information used to select at

least one of the title sets for reproduction.

4, The recording medium according to claim 3, wherein the
menu information stored in the video object menu portion of the
volume management area also includes information used to select

which language the menu information is to be provided.

5. The recording medium according to claim 1, wherein the
volume management area further comprises first attribute data
defining conditions for reproducing the data from the at least

one title set area.

6. The recording medium according to claim 5, wherein the

S

L



fromanong the three, the user operates the key pad 25 provided in the

I nputting the nunber assigned to

the desired title menu. To sel ect one of the sub-pictures O one

- 42 - audi o data
the user operates the

the title nenus 151, 152 and 153

shown in FIG 34 is repr esent by one or nore data cells. In each

key/ di spl ay section 4, thereby

of the

Items, which are included in the title set,
key/ di spl ay section 4. Each of

title

picture Or &ﬁew@g%agﬁe%%ﬂ rghd Plreitd) %nﬁzﬂ@gst kLiSnd attribuf@MRiaAre

requi red, an audio

i's reprodu&éf&ﬂfﬂg\6Bﬁaitﬁﬁﬁbg§59rreprodu01ng1%ﬁéckﬁﬁhriﬁﬁéﬁ%ﬁﬁﬂd&@tﬁﬁﬁh
title nmenu, which is defined by one or nore data cells, is treated

as a progrest selectingChaiith _portlons of théhaasel eat ithe aft d esistemrts t | e
an audio title set 86 is started in Step S31 as shown

di spl ayed In

set 84 or

menu dlsplayed t he background may be either a stil

pl C ures an

in FIG 32tifle fadatstarernaftst efpo IR2 repeodysedm CPU 15 section 50
acquires the nunmber (NTM (n) of the title

7. The recording medium according to Claim 1, wherein the
volume management area also stores program information
representing a procedure of reproducing the data cells in the

at least one video title set.

8. The recording medium according to claim 1, wherein the
data cells are video data cells to be reproduced in the form of
video data, and the at least one title set area includes a
management file containing management data describing a

procedure for reproducing the video data cells.

9. The recording medium according to claim 1, wherein the
volume management area further comprises volume category
information defining whether information stored on the

recording medium can be copied.

10. The recording medium according to claim 1, wherein the

recording medium is an optical disk.

11. The recording medium according to claim 10, wherein the
optical disk has a lead in area at an inner peripheral
portion, a lead out area at an outer peripheral portion and a

data recording area including the at least one title set area

A AL




menus and the vol unme nenu PGC i nformation (VMWGCl) for the ntitle
menus. In Step S33, the first title set menu 151 (m= 1) is

di spl ayed, fromthe nmenu start address (CFPLSN) provided in the
first volunme menu PGC 20 i nformati on (VMWGCI #1). In Step S34, the
syst em CPU section 50 waits for any input fromthe key/display
section 4. In Step S35, the section 50 determ nes whet her or not a
menu- swi t chi ng command has been i nput from system CPU section 50

t he key/display section 4. 25 1f>%es in Step S35, the operation goes

to Step S36,, in i section 50 determines if m=n. If Yes in
Step S36 (atﬂdzvﬁ}?m? hnftlaanoa[ﬁ;\egfrgn ggﬁgogr%?g%turns to Step S33.

- 43 - If No in Step S36 (m=n), the operation goes to Step
S37. In Step S37, the system CPU section 50 increases t he val ue of

m by one (mM33 M thd) reddi@find heditR &S&rding to cléémm1h Whddednsettheenu is
di spl ayed, fromthe nenu 5 start address (CFPLSN) provided in the next
vol ume nmenrtblume manaB&gentf areat ionptOIMRGE #rd . then Btaph B39arede @pdtem
CPU section 50 determ nes whether or not the serial nunber of a
title set 8% s leesh Pnputifi®nsatherea is between volume management

area and the lead out area.

13, An information-reproducing apparatus for reproducing
information from a recording medium that includes at least one
title set area having at least one data file comprising a
plurality of data cells each storing data to be reproduced, and
a volume management area including a volume management file
comprising a volume information file manager portion, and a
video object menu portion containing video objects, comprised
of at least one menu data cell, for presenting menu information
pertaining to the contents of title sets stored in the title
set areas of the recording medium, comprising:

reading means for reading a volume information file
management table contained in the volume information file
manager portion of the volume management area;

storage means for storing the volume information file
management table;

a processing section that controls reproduction of
information from the recording medium,

wherein the processing section accesses the stored volume
information file management table to cause the reading means to
retrieve a volume menu program chain information block table

from the volume information file manager portion of the

[




key/ di spl ay section 4. If No in Step S39, the 10 operation returns to

Step S35. If Yes in Step S39, the operation goes to Step S40 (FI G
33), in which the section 50 acquires the title set nunber (TSN)
fromthe nunber (SELTSN) (n) of titles which can be selected in
VMWPCCI #1, VMWPCCI #2 and VMWPCCI #3, and holds the start 15 addr ess
(SATS) of the title set 84. In Step S41, the system CPU
section 50 obtains the video tit]e set PGC information bl ock table
(VTSMPCCI BT) 121 of the title set nunb (TSN), from the title set

runber (TSGR GNP R0 2B ot SHLe BELomER PR

|nfornat|dﬂ & grolp ects a
Sub- pi ct ur £56,,30 34dl BlOfk table S eaM:EHER 191r Qﬁéagftd)fhééwﬂe%@@? Vay as a

tile menu Ts ected In Step S42, the system CPU
section 50 opiaidis thee §§ocessm§ OEEBtiGN abcédsed | the SebradmbarluiEsN),
fromthe title set nunber (TSN) acquired in Step S40 and the

title set rhedorpeddrm sarich pfortratidbabbko¢H StBHB ,to retrieve volume
R menu program chain information block table information
identifying a number of languages available for presenting the
menu information and a wvolume menu language block search
pointer table, and
wherein the processing sections causes the reading means to
access a volume menu language block stored in the volume
information file manager portion and containing information
pertaining to an order in which the menu data cells in the
video objects in the video object menu portion are to be output
to present the menu information by comparing a language code
set in the processing section to a language code associated
with the volume menu language block stored in the volume menu
language block search pointer table; and
a reproduction section that receives the menu data cells in
accordance with the information contained in the volume menu

language block and converts the data cells into signals for

presenting the menu information.

14. The information-reproducing apparatus according to
claim 13, wherein the processing section also accesses a text
information table stored in the volume manager portion of the
volume management area, the text information table containing

information about the contents of the recording medium.

L




thereby acquiring the start address (SATSATR) of the title set
attribute table (TSATRT) 94, the start address ( SATSMPCCI BT) of the
title set nmenu program chain bl ock table (TSMPGCI BT) 119 and the
start address 5 (SAVOBTSM of the title set video object (VOBTSM.

In Step S43, the section 50 acquires the attribute infor-

mation of the title set (sub-pictures, audio data Itens) sel ected
in Step S43, fromthe title set attribute table (TSATRT) 94 and
the start address 10 ( SATSATR) t i eof acquired in Step S42. In Step

S44, the section 50 sets paraneters in_the decoder segtion
56, 60 and 651 n accliahBR M PHeeRrErT b 2Pper i BreBRaipen o
acquired im SLeP1$43,nLhess %ga%rgagiﬁf%nation std¥eESHA ¥nk video

‘
reproducing the tifle sét. In

tep the system CPU section 50
nmakes accesgidst thenhi Po?t38h of the vB4uhd %ﬁaﬁé@é‘ﬁ@ Wil the-midd
address (SATS) of the title set 84, which is held in Step $40. As
a result, informatioa tisklde tenisliestohiailradr bheSbEp th46 tialeD\det tidd e
is selected fromthe title nmenu obtained in Step S45, 20 wher eby t he
nmovi e i s preyssfiysadlon and the proceBsdngystamniCRU cautdonthe resaibinche
video title set managenent information (VISM) 141 of the title

set 84 froneame bptiacdesgesk MO sdafes cehds| meeprhtteR therewith(\fpgMm )

141 into the system ROM RAM section 52, and 2% alcqui res infornation
for nanagiPEF%EﬂQQQ@S“ﬁ&?alpfgﬁﬁatlon used to select at least one of the

title sets.

16. The information-reproducing apparatus according to
claim 15, wherein the menu information stored in the wvideo
object menu portion of the volume management area also includes
information used to select which language the menu information
is to be provided by changing the language code set in the

processing section in accordance with a selected language.

17. The infomation-reproducing apparatus according to claim
13, wherein the volume management area further comprises first
attribute data defining conditions for reproducing the data
from the at least one title set area, and the reproduction
section outputs the data from the at least one title set area

based on the conditions defined by the first attribute data.

18. The information-reproducing apparatus according to claim
17, wherein the volume management area further comprises
second attribute data defining conditions for reproducing the
menu information used for selecting which portions of the data

in the at least one title set area are to be reproduced and the

T



about the title set 84, such as the size of the title set 84. In
accordance with the nmanagenent information,

- 45 - the section 50 reads fromthe optical disk 10 the pro-
gram chain corresponding to the novie title selected in Step $46.
That is, the data cells form ng the program chain selected are
read fromthe video object (VOBTS) 5 144, one after another, and

i nput to the data RAM sec- tion 56 through the systen1processor
section 54. The data cells aré“%upplled to the video decoder
section decoder 60 and e_decaqder

b-
section 62reP¥Pd é%ﬁﬁdaﬁgg ﬁPPh an$E Ct%%%fdf %?J é&#ﬁé”pﬁ$ﬁeé}1%%kﬂ

sections S 60.A00; 621eA9dR ARAIZLA ce1 atgl%c%m%ﬂ Uil e data. The

digital data I S I nput a-repr cl ng section 64.
The sectiOBata in th§4a€0ﬂ¥§ét§ Soh&er St T L bt At te@:eart@d@é ogerlyf@lﬁfbea gnal

and an anal og audi o signal. The video signal is sup- led to the
moni tor sephs&d ¢n tiMel ebndisiby fdfifed by the ER¢bad a'hermldja) &itgnal is
supplied to the speaker section 8, generates sound and speech.

19, The information-reproducing apparatus according to

claim 13, wherein the wvolume management area also stores
program information representing a procedure of reproducing the
data cells in the at least one video title set, and wherein the
processing section causes the data cells in the at least one

video title set to be reproduced according to this procedure.

20. The information-reproducing apparatus according to
claim 13, wherein the data cells are video data cells to be
reproduced in the form of video data, and the at least one
title set area includes a management file containing management
data describing a procedure £for reproducing the wvideo data
cells, and wherein the processing section causes the video data

cells to be reproduced according to this procedure.

21. The information-reproducing apparatus according to
claim 13, wherein the volume management area further comprises
volume category information defining whether information stored
on the recording wmedium c¢an be copied, and wherein the
processing section prevents copying of the information if the

category information indicates that copying is not permitted.

22. The information-reproducing apparatus according to



A met hod of recording data on the optical disk 10 such that video

data and audi o data can be reproduced 20 in the logic formats shown
in FIGS. 4 to 29, and a system for recording data by this

dat a-recordi ng met hod, will be described with reference to FIGS
35, 36 and 37. FIG 35 shows an encoder system

desi gned to encode 25 video data, thereby to formthe video data file
88 of the title set 84. As sho in FIG 35, a video tape

recorder (VTR) 201, an audi o tape recorder 202 and

- 46 - claim 13,2wRHPs B&Céﬁge &'ﬁgn Ofe @i li§egna5p§9é'£f ] €0
e

data, audio data and su plcture espectively recorders
201 and 2GAeaRdnt %é%hagngo%eaﬁse&a&@udes an opallccéqo flakap aedo data and

sub-picture data, respec- 5 tively, under the control of a system
control | erdif®®ing a readizan)beddb atThRe Viogteixzadatiaskt he audi o data and the
sub- picture data are supplied to a video encoder (VENC
206, an audi o encoder (AENC) 207 and a sub-picture encoder ( SPENG
208. The encoders 206, 207 and 208

23. The information-reproducing apparatus according to

¢laim 22, wherein the optical disk has a lead in area at an
inner peripheral portion, a lead out area at an outer
peripheral portion and a data recording area including the at
least one title set area and volume management area, and the
reading means includes a servo processing circuit adapted to
move the reading beam relative to the optical disk to access

the lead in, lead out, and data recording area.

24, The information-reproducing apparatus according to
claim 23, wherein the volume management area is proximate to
the lead in area and the at least one title set area is between
volume management area and the lead out area, and wherein the
processing section causes the reading servo processing circuit
to first move the reading being to the lead in area to read the
volume management area prior to reading the data recording

area.

25. A method of reproducing information from a recording
medium that includes at least one title set area having at
least one data file comprising a plurality of data cells each
storing data to be reproduced, and a volume management area
including a volume management file comprising a volume

information file manager portion and a video object menu
_ T 7T
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10 perform A/ D conversion on the input anal og data itens and

encode themin data-conpression node, under the control of the
system control | er 205. The encoded vi deo data (Conp Vi deo), the
encoded audi o data (Conp Audi 0) and the encoded sub-picture data
(Conp Sub-pic) 15 are stored into nmenories 210, 211 and 212,
respective- ly. The systemcontroller 205 reads the video data
(Conp Video), audio data (Conp Audi 0) Qd sub-picture data (Conp
Sub-pic) fromthe nenories 210, 211 ang 212 and supplies themto a

file for Midel ohPEMafithg TiBeo?Bbjects 'dorBri0LA™E S ALLAOBKE' hdnhhe

input data rtems to a Vi 80 dapa.P‘ e, contalning nanagenent data
| tems data &MAN agot hors@ddding GRA tindRsnabthdt betbateml tdnene :
vi deo, audi o and sub-picture data’itens. The system controller 205 -

stores thedwdeesdakaaf ithelenbotd s@Sred idMMRr %iZlé. set areas of thé
standard nethod in which the system controller 205 forns a video
data fil e seddrdiegexpdaimediomprising the steps of: - 47 -

First, the video data and the audio data are
reading a volume information file management table contained

in the volume information file manager portion of the volume
management area ;

storing the volume information file management table
reproduced from the recording medium;

accessing the stored volume information file management table
to identify a location of a volume wmenu program chain
information block table;

retrieving the volume menu program chain information block
table from the volume information manager portion of the
recording medium at the location;

storing the wvolume menu program chain information block
table;

accessing the stored volume menu program chain information
block table to retrieve volume menu program chain information
block table information identifying a number of languages
available for presenting the menu information and a volume menu
language block search pointer table;

accessing a volume menu language block stored in the volume
information manager portion and <containing information
pertaining to an order in which the menu data cells in the
video objects in the video object menu portion are to be output
to present the menu information by comparing a language code to

a language code associated with the volume menu language block

—
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encoded into encoded video data (Conp Video) and encoded audi o

data (Conp
speci fi cal

in

Audi 0), as shown in the flow chart of FIG 36. Mre

y, in Step S70, the 5 paranmeters for encoding the video
data and the audio data are set. Sonme of the paraneters are stored

the systemcontroller 205 and are used in the file

formatter 214. In Step S71, the video data is pre- encoded in

accor dance

size for codes into which the

with the paraneters, thereby 210 cal cul ating the optinmal
deo data shoul d be distributed

| o whi cf _ o data_ i bute
bt ni ned’  tored i, capg kBT hind 5 SIRRCE LRBRRCe Ol AR iP5

S72. In Stey,$H73, a part of the video data is further 15 encoded,

necessary.

Nanely, the video data and

in the sequeR®RsbhgpPst’y0 menu datal 0c&l3 in accordance | Wit the

nmeanti ne, the paraneters for encoding the

in Step S74nfSomatdbnt heskaild@d in pahaneicdnseafenst orathuaye helsgist em
205 and are used in the file formatter 214. In Step S75,

controller
t he
par amet er s.

(Conp Vi ded)faetdaBoded audi o data (Conp Audi o) and

corivéay didtea datapreekheodntioi signabs ddorepwesentirg the menu
To be nore specific, the encoded video data 2

sub-picture data (Conp Sub-pic) are

26. The method according to claim 25 further comprising a
step of accessing a text information table stored in the volume
manager portion of the volume management area, the text
information table containing information about the contents of

the recording medium,

27. The method according to claim 25, wherein the menu
information stored in the video object menu portion of the
volume management area includes information used to select at
least one of the title sets for reproduction and the method
includes accessing menu data cells associated therewith for
presenting menu information used to select at least one of the

title sets.

28. The method according to-claim 27, wherein the menu
information stored in the video object menu portion of the
volume management area also includes information used to select
which language the menu information is to be provided, and the
method includes changing the language code set accordance with

a selected language.

AL
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t he encoded

In

the audi o data are encoded

sub-picture data are set



conbined into a video data file which has the format

- 48 - showmn in FIG 28, as wll be explained with reference
to the flow chart of FIG 37. To be nore specific, in Step
S76, a data cell 150 is generated as the minimumunit of the video
data, and 5 the cell information (Cl) about the data cell 150 is
formed. In Step S77, the configuration of data cells constituting
a program chain and the attributes of t&y vi deo data, the
sub-picture data and the audi o data are set, and nmanagenent

i nformation (\g%ﬁgﬂ ij’ﬂ'él rdRfoad ?égordin% ?ﬁ%rﬁgi{{aaﬂ a%gréfﬁrwnoljcﬁh% are

generated. ( ese at utes are information once used in

encodi Ny managemenkthe atedeo, gt ancorpgiiRisCt Wigsdat adth@®ate Th@lata
information (VISM) includes information about the program chain.)

In Step S7@&fidiggvicdaditbdms fuiflireprdBucing daile @adasfbeni chielret dataast( Conp
Vi deo, Conp Audi o and Conp Sub-pic) are divided into packs, and
control (DStg title setpaskeaar eandiseheedpetdach fonclwies | GBE, step hatf t he
dat a items may be reproduced in the order of tine codes. As
outputting the data from the at least one title set area based

on the conditions defined by the first attribute data.

30. The method according to claim 29, wherein the volume
management area further comprises second attribute data
defining conditions for reproducing the menu information used
for selecting which portions of the data in the at least one
title set area are to be reproduced, and wherein the method
includes the step of converting the menu data cells presenting
the menu information used for selecting which portions of the
data in the at least one title set area are to be reproduced

based on the conditions defined by the second attribute data.

31. The method according to claim 27, wherein volume
management area also stores program information representing a
procedure of reproducing the data cells in the at least one
video title set, and wherein the method includes the step of
reproducing the data cells in the at least one video title set

according to this procedure.

32. The method according to claim 27, wherein the data cells
are video data cells to be reproduced in the form of wvideo
data, and the at least one title set area includes a management

file containing management data describing a procedure for
-
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aresult, atitle set 86 having the format shown in 20 FIG 28 and

I ncl udi ng one or nore video files is provi ded. The
i nformati on about the programchain is described in Step S77 as
program chain information (PGCl), either by using the data base
provided in the 25 systemcontroller 205 or by, if necessary,

I nputting the video data, audio data and sub-picture data again.
FIG 38 illustrates a disk formatter system which

- 49 - S deS|gned to format $he title sets 84 and 86 as de-

scribed abgy eepeﬁ ﬁ&l%lhgcoEﬂ n’Hée El?@aOpéélci%l, di 5k _:m’lergln the A%etdfeR from

FI G 38, ets ata 1tens) are read

from ”E”Dri&fl&?e% apd %%épaaf' reproducidPPhé e&fjide% Aa¥8l 88E1 4 AfdEiAEmg( VFM)
226. The vol une formatter 226 acquires managenent information

fromthe o this pgridck@usets 84 and 86 and generates a vol ume information
file 82. Nanely, logic data itens are forned in the order shown in
FIG 4 so that they nay be recorded on 10 the optical disk 10. The
| ogic data forned by the
33. The method according to claim 27, wherein the volume
management area further comprises volume category information
defining whether information stored on the recording medium can
be copied, and the method includes the step of preventing
copying of the information if the category information

indicates that copying is not permitted.

34. The method according to claim 27, wherein the recording
medium is an optical disk, and the method includes the step of

directing a reading beam at the optical disk.

35. The method according to claim 34, wherein the optical
disk has a lead in area at an inner peripheral portion, a lead
out area at an outer peripheral portion and a data recording
area including the at least one title set area and volume
management area, and directing a reading beam at the optical
disk includes moving the reading beam relative to the optical

disk to access the lead in, lead out, and data recording area.

36. The method according to claim 35, wherein the volume
management area is proximate to the lead in area and the at
least one title set area is between volume management area and
the' lead out area, and wherein the step of directing a reading

beam at the optical disk includes moving the reading being to

RRN )




volune formatter 226 is supplied to a disk formatter

The di sk
data and
data is

physi cal
di sk 10.
recorder
10. 20

recorded
FI GS. 39
generate
shown in

in Step S80. 3ThendniinfSireptsen - reodudimg appanatiomdmprising:

fromthe

15 i nput to a nodul ator 230, which nodul ates the

(DFNT) 228.
formatter 228 adds error- correcting data to the logic
converts the | ogic data to physical data. The physica

data to data which can be actually decoded on the optica
The data output fromthe nodul ator 230 is supplied to a

232. The recorder 232 cords the data on the optical
A standard net hod of genherating data to be

di sk

h ksk »1 Ll e l.Aj , M ce to
gﬁékél%egﬂs KnlQr s ton%‘l@&la é:gl)ép v%'lﬂ?xg mdhbBement p?]é?én ?}fﬁg{tﬁg €o

is a flow chart ex
reading| O dadal debOr@eng &a@aded on the optical disk 10. As

wto

25

FIG 39, various paranmeters, such as the nunber of video
data files, the order in which the files are arranged and the sizes
of the files, are set - 50 -

paranmeters and the managenent i o
means for generating at least one title set containing at least

one data file comprising a plurality of data cells each
containing data;

means for generating a volume management file comprising a
volume information file manager portion, and a wvideo object
menu portion containing video objects, comprised of at least
one menu data cell, for presenting menu information pertaining
to the contents of title sets stored in the title set areas of
a recording medium, the volume information file manager portion
comprising:

a volume information file management table, a title search
pointer table identifying the start address of each title set
area, the start address of the title search pointer table being
identified in the volume information file management table, and

a volume menu program chain information block table, the
start address of the volume menu program chain information
block table being identified in the volume information file
management table, the volume menu program chain information
block table comprising:

volume menu program chain information block table information
identifying the number of languages available for the menu
information,

a volume menu language block search pointer table, and

a volume menu language block «containing information

0 Uil
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i nformation for the video data files. In Step S82, the vol une

I nformati on and video data files are nerged in 5 the order indicated
by the | ogic block nunbers assigned to the volunme information and
the video data files, thereby formng logic data to be recorded on
t he di sk 10. Thereafter, physical data to be
recorded on the 10 disk 10 is generated as will be explained with
reference to FIG 40. First, in Step S8 5 | ogi ¢ data i s divided
into units each consisting of a prescribed nunber of bytes, and

error-Corr%@&kggngﬁéﬁgthQF %g) r in whi%ﬂegﬁéahgﬁu ﬁ%%h’ééllgtgg%sgﬁe each

| ogic data“unit 1s Ined wth one error-correcting ailtem
providing video objdcP8Y$hCaheS&GHEH. obfeSt EReBBSpottEoPhysd Caht SEEL 86S
are conbined into physical data. The physical data is nodul at ed

I nto dat a witieebntanhbemantuahfyrti®civnjedhen start addréfe dfskhdOwvoltme
accordance with specific rules as has 20 been described with

ref erence trentthelfhgwagshamtlogk being iddnBif4ed fihertdef t eolumki smeata i S
recorded on the optical disk 10.

| ndust ri al 1Apghpgabbleqly search pointer tablgesardbed above, on a recording

mediumwith a 25 | ar ge st orage capacity of ],Hie present invention, one
or megpRe foxt recoEfdngndhendty disasE fAnee Gt Sr el offt t hibtle set

manages t h%?:‘teaat IJI.A etﬁgt sre%roq:dri%%mngee 1’umeaaczbdt IfE)lre rseectording the volume

management file in a separate portion of the recording medium
such that the at least one title set is read after the volume

management file.

38. The information-recording apparatus according to claim
37, wherein the means for generating a volume management file
also provides a text information table containing information
about the contents of the recording medium in the volume

management file.

39. The information-recording apparatus according to claim
37, wherein the means for generating a volume management file
also provides menu information in the video object menu portion
of the volume management area that includes information used to

select at least one of the title sets for reproduction.

40. The information-recording apparatus according to claim
39, wherein the means for generating a volume management file
also provides menu information in the video object menu portion
of the volume management area that includes information used to

select which language the menu information is to be provided.

T




- 51 - consisting of a plurality of files partitioned in

| ogi cal sectors. Wth each title set, the title set managenent
information to nmanage the title set itself and the playback data as
a playback object are stored 5 in separate files. In a searching
action with such a recording medium first, the volune information
Is read to acquire information on the desired title set in the
entire volune. Thereafter, the nanageneg% |nfornat|on on the
desired title set is acquired and the data is reproduced. Al though

the storage megjum haspg, | 3196 mar son - JOBERG Ny %g%‘ggxusfﬁcc%%

pl ayback data can be repro Uced Y, be%%use t he

vol une claimfbe Wﬁgfgﬂﬁﬂﬂﬂg1d@%ﬁ@g%éroaéné%aﬂgﬂgaé'Jal%méehﬁnﬁggment
each title set has' managenment information Furt her as for

sel ect inf@inatidiso t BRoVOHYSE in the fidRundf eaABGEMHhY NGhedes select
I nformati on on the reproduction of the volune, such as an object

for attirtiphtay i dgta \delfumdngerneonddar ibasgfage wehreducing Itthe data

al so includes select informati on on the sel ecti on of
from the at least one title set.

42, The information-recording apparatus according to
claim 41, wherein the means for generating a volume management
file also provides, in the wvolume management area, second
attribute data defining conditions for reproducing the menu
information used for selecting which portions of the data in

the at least one title set area are to be reproduced.

43. The information-recording apparatus according to
claim 37, wherein the means for generating a volume management
file also provides, in the volume management area program
information representing a procedure of reproducing the data

cells in the at least one video title set.

44. The information-recording apparatus according to claim
37, wherein the data cells are video data cells to be
reproduced in the form of wvideo data, and the means for
generating at least one title set provides, in each title set,
a management file containing management data describing a

procedure for reproducing the video data cells.

45. The information-recording apparatus according to claim

37, wherein the means for generating a volume management file



20 each title set, such as a title set nenu for selecting a

title, a sub-picture's | anguage, and a type of audio. Accordingly,
t he desired playback data can be sel ected swiftly, just referring
to the volume file information. As has been described, one or
nore title sets and 25 volume file information for nmanaging the title
set or title sets are recorded on the | arge-capacity recording
medi um according to the present inventig . Each of the

52 title sets consists of a p?urality of files which are

provi ded i %1%%313&8’{/%8&, ! iEhéefcgﬂfn?e ehEBEea§§%, volume c&OBYSHNS

i nformation r“managing the title set an ata to be reproduced,
which are stebeflat fonli fE8FBMng Swhether | | BForml@ibRt I isR¥eeany LS figsl

title set fromthe recording medium the volume information file
is first recordingemdiifumorahhiee Meshiiwd. t hus acquiring the information
about the desired title set fromthe volune information file.
Then, the nmanagenent information for the desired 10 title set is
obtai ned. The volunme information file manages at | east one title

set, however 4bar ge The fhEormation-receraies capridiatitsorCEAEIERE oF i AtRHRdI um
and each
37, wherein the recording medium is an optical disk.

47. The information-recording apparatus according to claim
46, wherein the optical disk has a lead in area at an inner
peripheral portion, a lead out area at an outer peripheral
portion and a data recording area including the at least one

title set area and volume management area.

48. The information-recording apparatus according to claim
47, wherein the recording means provides the volume management
area proximate to the lead in area and the at least one title
set area is between volume management area and the lead out

area.

49. A method of recording information in a recording
medium, comprising the steps of:

generating at least one title set containing at least one
data file comprising a plurality of data cells each containing
data;

generating a volume management file comprising a volume
information file manager portion, and a video object menu
portion containing video objects, comprised of at least one

menu data cell, for presenting menu information pertaining to

A A




title set contains title set managenent information. Hence, any

desired data can be reproduced fromthe 15 medi um rel i ably and

qui ckly. The volune information file, which is used to

sel ect one of the volunes recorded on the nedium has sel ection

I nformati on useful in reproducing the volune, such as a | anguage
menu, and al so selection information useful in selecting one of the
title sets, such as a title set nu which hel ps a user to select a
title, a sub- pi cture | anguage, %g a type of audio data. The

desired datg, %Bn@g oy K s S8l %%t‘:gd?@?ge& S fUCeHt1e set a MYLIFEY £nBY

referring to the vo une 1 nformation
53 CLAI MRcordind- medfuhecendi 0e10R4 uRFdbddt ilonf arimat inhabeeodediba hi gh

density, conprising: at least one title set area including at | east one
data file pmpeikshgg a plurality of data cells each storing data to be

a volume information file management table, a title search
pointer table identifying the start address of each title set
area, the start address of the title search pointer table being
identified in the volume information file management table, and

a volume menu program chain information block table, the
start address of the volume menu program chain information
block table being identified in the volume information file
management table, the volume menu program chain information
block table comprising:

volume menu program chain information block table information
identifying the number of languages available for the menu
information,

a volume menu language block search pointer table, and

a volume menu language block containing information
pertaining to an order in which the menu data cells in the
video objects in the video object menu portion are output to
present the menu information, the start address of the volume
menu language block being identified in the volume menu
language block search pointer table; and

recording the at least one title set in title set area in the
recording medium and recording the volume management file in a
separate portion of the recording wmedium such that the at

least one title set is read after the volume management file.

50. The method according to claim 49, wherein generating a

R T




repr oduced; and a vol ume managenent area including a vol une nmanagenent
file conprising a volune information file manager portion, and a video
obj ect menu portion containing video objects, conprised of at |east one

menu data cell, for presenting menu information pertaining to the contents
of title sets stored in the title set areas of the recording nedium the
volunme information file manager portion conprising: a vol une

information file managenent table, a ti o€ search pointer table
identifying the start address of each ti'tle set area, the start address of

the title SEALED PULICEEALAD © SLND i dentifhed.in Lhe, velure Lnf guppt ion

file managenen VOl umé menu program Nl I"ofn ~bl ock

table, the irrcftﬁ{nﬁtilggr@éﬁl@fcémiﬁgn%ﬁn%ﬂda I&Qr%ucth]?::hi%eid%%ﬂ%i o

bl ock table being identified in the volunme Information nmanagement
table, the or weBoRBIMMY MhERAMIGN2HA v&i@&ﬂiaha?em&h@%lteabl e conpri sing:
vol ume nmenu program chain information block table information identifying
t he nunber of |anguages available for the menu information, a vol une
menu | anguage bl ock search pointer table, and
51. The method according to claim 49, wherein generating a

volume management file also includes providing menu information

in the video object menu portion of the volume management area

that includes information used to select at least one of the

title sets for reproduction.

52, The method according to claim 51, wherein generating a
volume management file also includes providing menu information
in the video object menu portion of the volume management area
that includes information used to sgelect which language the

menu information is to be provided.

53. The method according to claim 49, wherein generating
a volume management file also providing, in the volume
management area, first attribute data defining conditions for

reproducing the data from the at least one title set.

54. The method according to claim 53, wherein generating a
volume management file also includes providing, in the volume
management area, second attribute data defining conditions for
reproducing the menu information used for selecting which
portions of the data in the at least one title set area are to

be reproduced.
R
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54 a volunme nmenu |anguage block containing i nformati on pertaining
to an order in which the nmenu data cells in the video objects in the video
obj ect menu portion are output to present the nenu information, the start
address of the volune nenu | anguage bl ock being identified in the vol une
menu | anguage bl ock search pointer table. 2. The recording nmedi um
according to claiml1l, wherein the volunme managenent area further conprises
a text information table containing inﬁgrnation about the contents of the
recordi ng nmedi um 3. The recordi ng medi um according to claim1,

wherein the sgenurhal Aeflid AbRLAEE LB L8100 ARGl TBBHEPALLLEN, Of

the volunme managenent area in i nformati on use ect at " | east

one of thevbiltine &8hSgémdnt epiRUUEIdPMncludesd providiend £COK dtRE FB UK
according to claim3, wherein the nenu information stored in the video

obj ect nmenwapagement ohréde proyiue RfMGgRNEBh acpieadsoOindChugesdcedure
I nformati on used to select which |anguage the nenu infornmation is to be
provi ded. of reproducing the data cells in the at least one video title

set.,

56. The method according to claim 49, wherein the data cells
are video data cells to be reproduced in the form of video
data, and the generating at 1least one title set includes
providing, in each title set, a management file containing
management data describing a procedure for reproducing the

video data cells.

57. The method according to claim 49, wherein generating a
volume management file also includes providing, in the volume
management area, volume category information defining whether

information stored on the recording medium can be copied.

58. The method according to c¢laim 49, wherein the

recording medium is an optical disk.

59. The method according to claim 58, whexrein the optical
disk has a lead in area at an inner peripheral portion, a lead
out area at an outer peripheral portion and a data recording
area including the at least one title set area and volume

management area.

60. The method according to claim 59, wherein the volume

T,

I



5. The recordi ng nmedi um according to claim11, wherein the volune
managenent area further conprises first attribute data defining conditions
for reproducing the data fromthe at least one title set area. 6.

The recordi ng nmedi um according to claimb5, wherein the

55 vol une managenent area further conprises second attribute data

defining conditions for reproducing the nmenu information used for

sel ecting which portions of the data in the at |east one title set area
are to be reproduced. 7. The recorﬁ%ng medi um according to Caiml,

wherein th | t . l, ' i
Fopr csont| REPAOITEoATRE oF PERrbRL e Racaar car EERR A d TSR Tone
video titl 33%% least Scme t-rihﬁc?reaes(\e rdj;ng MRAi Wodeenr $omk OmehadShdnt

wherein th a ce are Vi ata cells to be reproduced inthe form
of video dala, . AN¢nkheedl bS@SirLne title set area includes a

—_—
I
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managenment file contai ning nmanagenent data describing a procedure
for reproducing the video data cells. 9. The recordi ng nmedi um
according to claim1l, wherein the volunme managenent area further conprises
vol ume category information defining whether information stored on
the recording nedium can be copi ed. 10. The recordi ng nedi um
according to claiml1l, wherein the recording nediumis an optical disk.

11. The recording nedium according to claim10, wherein the optical disk
has a lead in area at an inner peri pheral portion, a |lead out area at an
outer peripheral portion and a data recording area including the at |east
one title set area 56 and vol une
managenent area. 12. The recording nedium according to claim11
wherein the volune managenent area is proximte to the lead in area and

- 73 -

LARGE-CAPACITY RECORDING MEDIUM, METHOD AND
APPARATUS FOR REPRODUCING DATA FRQM A
LARGE-CAPACITY RECORDING MEDIUM, AND METHOD
AND APPARATUS FOR RECORDING DATA ON A
LARGE-CAPACITY RECORDING M,EDIUM
ABSTRACT
Recorded at high density on an optical disk are at
least one title set and a volume information file. The
title set consists of a plurality of files aligned on a
5 boundary between logical sectors. The files store
title set management information and data objects to be
reproduced. The retrieve data from the optical disk,
volume file information is read out, thereby acquiring
information about the desired title set. Then, the
10 information for indicating steps or reproducing the
data object and managing the desired title set is

acquired. Using the title set management information,

data is reproduced from the optical disk.

FIG. 5



t he at
| ead out area.
repr oduci ng
title set area having at

13.

data cells each storing data to be reproduc
area including a volune managenment” 11T 7&\" N\

| east one title set area is between vol une managenent
An information-reproduci ng apparatus for
i nformati on froma recordi ng nedi umt hat
| east one data file conmprising a plurality of
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i ncl udes at | east one
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57 recording nedium and stores the volume nenu program chain information
bl ock table to be stored in the storage neans, wherei n the processing
section accesses the stored volune nenu program chain information bl ock
table to retrieve volune nenu program chain information block table
information identifying a nunber of |anguages avail able for presenting the
menu i nformati on and a vol une nmenu | anguage bl ock search pointer table,
and wherein the processing sections 2aeses the reading nmeans -to access
a volunme menu | anguage bl ock stored in the volume information file manager
portion and containing information pertaining tQ an order in which the
menu data cells in the video objedfs in the vi d obj ect nenu portion are
to be output to present the menu fnfornation conparing a | anguage code

set in the pr g SEecl T ot qug ode associated wth the
vol ume menul anguage bl o6& stored in t lune e | anpAPge bl ock search

poi nter table€; i ct3gn veﬁgpgggmgﬂy dat a
cells in accordance w e i pff ' co Hgi ed in nu
| anguage bl ock an%iymlﬁﬂt' fhg_dala | s i I gnal 4_for
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presenting the nmenu information. 14. The i nformation-reproduci ng
apparatus according to claim 13, wherein the processing section also
accesses a text information table stored in the volume nanager portion of
the volume managenment area, the text information table containing

i nformati on about the contents of the recording nmedi um

58 15. The information-reproducing apparatus according to claim '
13, wherein the nmenu information stored i3y22he video object nenu portion
of the vol une managenent area includes information used to select at |east

one of the fitle set for reproductjon and the processing section causes
t he readi ng| neans toﬁgcce ses nenu daéz cells associated therewith for
presenting frenu in#@@ Mo f&§@ed to Jefbct at least one of the title sets.
16. The pnformatton=reproductn pparatus according to claim 15,
wherein thelmenu information stored ijn the video object menu portion of
the vol une Tanag%%ﬁ%%eaW%%a%EE%n&nclkg?ﬁ
Information Area 80
_ 88
File 0 182 . 2
(Volume Information File) 7 File 1
g File 2
Video Title Set
. - File 3
Video Title Set 4 84
R File 10
Audio Title Set + 86 )
(Max. 10Files)
Lead out Area 426

FlG 4



I nformati on used to sel ect which | anguage the nenu information

provi ded by changi ng the | anguage code set
accordance with a sel ected | anguage.
apparatus according to claim 13, wherein the volunme managenent area

further conprises first
fromthe at

t he data

section outputs the data fromthe at

condi tions defined by
I nf or mati on-reproducj ng appar

vol ume managenent

conditions for
portions of the data

reproduced and the

section converts the
for sel ecting which

Information File

Voiume

in the

17.

is to be

processi ng section in

The i nfonmation-reproduci ng

attribute data defining conditions for
| east one title

repr oduci ng

area, and the reproduction
| east one title set area based on the

t=Rre—fi~frst——ai-ty-Bt-e—aqt a. 18. The
atus according|to claim 17, wherein the
area furtther cpnprises] second attribute data defining
reproduci ng t he.g menu.LInforngti on used for selecting which
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data in the

conditions defined by the second attribute data. 19.
i nformati on-reproduci ng apparatus according to
vol une managenent

procedure o

at least one title set area are to be reproduced based on the

area al so
f reproducing the

The

claim 13, wherein t he
stores programinformation representing a
data cells in the at | east one video title

set,. and wherein the processing section causes the data cells in the at
| east one video title set to be reprods2d according to this procedure.
20. The information-reproduci ng apparatus according to claim 13,

wherein the data cells are video data cells to be
of video data, and the at

| east one

reproduced in the form
title set area includes a nanagenent

file containing managenent YMatMTdescribing a procedure for reproducing the
cells, and wherein the proc€psitegtsecti on causes the video data

vi deo dat a
cells to be
i nformati on

vol une nana§ZNgM

VBi gﬁGUCQG accovg

He T fdPma tAoACFIYeC {dent jfief The

Il
PN
A

oaueHrg—appaatus €61 O & —wmwheretra—t he
area furipezeceirvolune BfoimationeEdle i nformati on

def i ni ng Wh¥MGAT i nf or mat i oMo tume el tago nyhe recordi ng nmedi um can be copi ed,

SRAXT AT 0CESSI NOTREET! O Y ABRITeSSCOPYI Ng Of The information if
WWW%WWW

and wherein
the catego

7

SATSATRT

TSATRT Start Address

SATSMPGCIBTG

TSMPGCIBTG Start Address

SAVOBVMM VOBVMM Start Address
EAVMIFNMT VMIFNT End Address
SATSPT TSPT Start Address

SAVEMPGCIBT

VMMPGCIBT Start Address

EAVMMPGC | BT

VMHPGCIBT End Address. -

VMMVATR Video Attribute for Volume Menu
VMMNAST Number of Audio Streams for Volume Menu
VHMAATR Audio stream Attribute for Volume Menu
VMMNSPST Number of Sub-picture Streams for Volume

Menu _
VHMSPATR Sub-picture stream Attribute for Volume .

' Menu

VMMSPPLT Sub-picture Palettes for Volume Menu

TSP

Contents

TSN Title Type/Title Set Number
PGCN . Program Chain Number
SATS Start Address of Title Set

FIG 7



22. The information-reproduci ng apparatus according to

60 claim 13, wherein the recording nmediumis an optical disk, and wherein
t he readi ng neans includes an optical pickup head for directing a reading
beam at the optical disk. 23. The i nformation-reproduci ng
apparatus according to claim22, wherein the optical disk has a lead in
area at an inner peripheral portion, a |lead out area at an outer

peri pheral portion and a data recording aé&& i ncluding the at |east one
title set area and vol une nmanagenent area, and the reading nmeans includes

a servo processing circuit aflapted[to nove the Teading peamrelative to
the optical disk to access t{he |legddn, |ead out; and dpta recording area.
24.  The information-reprogufing aﬁbara&ys accot dithg t claim 23,
wherein the vol ume managenen| @real|is proximfe t¢ ;}he ead in area and
. . [iof .
the at |least one title set afea is|between vpblung sanagenent area and the
| ead out area, and wherein tha2 prdc&ssing section &usep the reading servo
i i i « Tl ' ' b
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to first nove the reading being to the lead in area to read the volune
managenent area prior to reading the data recording area. 25. A
met hod of reproducing information froma recording mediumthat includes at
| east one title set area having at |east one data file conprising a
plurality of data cells each storing data to be reproduced, and a vol une
managenent area including a volune nmarfdd2gnent file conprising a vol une
information file manager poVMMBGCABIla vi deo object nenu

61 portion containing video ObjECtS cog@ﬁt§ﬁ$gof at |l east one nénu data

| | f Ll Il I I I I | Al 11 1 UUIIL CIILJ f
f?t | e sg[spmN m;put Jﬁllug%@i: Og Xﬁ; : ﬂﬁ l:rﬁao 3g 9% nedium o e

-

conpri si ng EMY KPS BT
t abl e cont ai ned
vol ume nanagenent area

management

VMMLBSP
' Contents
VMMLCODE Volume Menu Language Code
SAVNNLB Start Address of VMMLB
FI1G 10
VMMLBI
_ Contents .
EAVMMLB End Address of VMMLB
NTH Number of Title Menu
I VMMPGCITM Information of VMMPGCI for title Menu
NLM . Number of Language Menu.
I VMMPGC I LM Information of VMMPGC! for Language Menu
FILG {4
VMMPGCI
CFPLSN Relative Start Address of the Volume
Menu contained in a Menu Object
SELTSN Number of Titles which can be selected
from the Menu
TSN Seriar Number of the Title Set §1
-SATS Start Address of the Title Set {1
TSN Serial Number of the Title Set #n
SATS Start Address of the Title Set §n

Emda&ddgeasv@fLNNKHGﬁkﬂJhat|on file managenent

volune infornmation

table reproduced frorFt r]e Gecorgi ng medi um

file

FI1G {2

In the volune information file nanager portion of the
storing the



accessing the stored volune information file managenent table

a location
retrieving t
vol une

| ocati on;
t abl e;

table to ret
i nformati on

i nformati on manager

accessing the stored vol une

to identify
of a volune nenu program chain information block table;
he vol une menu program chain information block table fromthe
portion of the recording nediumat the
storing the volume nenu program chain information bl ock
u program chain information
ri eve volume nenu program chain information block table

bl ock

R DO

menu i nf or ne
accessing a
manager pq
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gﬁg il or mat i
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whi ch the
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n_the volume _inforfmation
rtlon alnlng """"""""" or der
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stored in the vol une

processing the nenu d
contained in the volu
signals for presentin
according to claim?25
information table sto
managenent area, the

the contents of the

claim 25, wherein the
portion of t
at | east one_of the

menu | anguage bl ock search pointer table; and

ata cells in accordance wwth the information

me menu | anguage block to convert the data cells into
g the nenu information. 26. The met hod

further conprising a step of accessing a text

red in the volu panager portion of the volune

text information’table containing information about

recwsﬂWRgfadepugo Title2Bet (VT@@ met hod according to

men [ 1.,0n r | vi deo obj ect nenu
h%umaggmq %,eﬁ,j%gui f ma.t_l_gn_us.ed to sel ect

title sets for r &OE@N3si on and the met hod i ncl udes

accessi ng melTiSWATR c

el l Vidsgoﬁ;t@tmtt&er_evm th for presenting nenu

i nf ormati on V?gﬁAS? S

S CRLgBE r| SF AT STrealls for Vasoer s 28.  The

o -H Sat-en—stoered in the

nmet hod accor g3 €
vi deo objectvmg 6T or

] ofud} Or nEreamiAttd ibwiegdREnV Srea also incl udes

i nformati on UESMNABTSs

el eNumber of Audio Streams VTSH

VISKAATR

Audio stream Attribute for VTSM

VTSNSPST

Number of Sub-picture Streams for VTS

VTSSPATR

Sub-picture Attribute for VTS

VTSMNSPST

Number of Sub-picture Streams for VISM

VTSMSPATR

Sub-picture Attribute for VTSH

VTSSPPLT

Sub-picture Palettes

FIG 4T
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whi ch | anguage the nenu information is to be provided, and the nethod
I ncl udes changi ng the | anguage code set accordance with a selected

| anguage. 63 29. The net hod
according to claim?25, wherein the volune managenent area further
conprises first attribute data defining conditions for reproducing the
data fromthe at least one title set , and the method includes the
step of outputting the data fromthe g§ﬁ?éast one title set ar?? based on
the conditionsfdefined Dy the 1irst _atiribute data. $he met hod
accordi ng to c|ai m A dedherictlre tSed HehunBrogeamdehaein area {y/t her ~

conpri ses second at e fyisfa %47 BIGRK ThBYe CPRF f@fof or T eproducing t he
menu i nformati pn use for sel eg&tgﬂ E@ gﬁugort|ons of the dqu-in t he at

| east one tit|le set area are t J F J ed, and wherein met hod

I ncl udes the step—of—eonverting—therent—datacettspresenting the nenu

i nformati on used fo | 1+C r Bheckdata jn the at | east
one title set area W%@qtq;eﬂ%etp\grégqggggéé%@id@%n t he condl,t,lﬁr?s defi ned by
the second attfi but éb ornter i

R ek L L R R I I R el R

S S A L L e I N K e R

e e = - - - T T e W R e e e e = R e e A - == "

Video Title Set Menu Language Block
Search Pointer (VTSMLBSP)

Video TiTLE Set Menu Language Block 'v123.
(VTSMLB)
Video Title Set Menu Language Block
(VTSMLB)
MTSHPGCIBT! -
. Contents
NVTSHL Number of Video Title Set Menu Language
EAVTSMPGCIBT End Address VISMPGCIBT
VTSNLBSP '
Contents ’
VTSMLCODE Video Title Set Menu Language Code
_ SAVTSHLB Start Address of VTSHLB

FIG 22



31. The

met hod according

to claim 27, wherein volunme managenent

area al so stores programinformation representing a procedure of

reproducing the data cells in the at | east one
wherein the nmethod includes the step of
at |l east one video title set
met hod according to claim27, whereinjjjm data cells
to be reproduced in_the form of video

R

and wherein the (WESKbB!) i ncl udes the step

area incl udes
procedure for
vi deo data ce
t he vi deo dat
according to c
conprises vol u
on the recordi

video title set, and
reproducing the data cells in the
according to this procedure. 32. The
are video data cells

| s,
cells_ accordi

data, and the at | east oneq Qgtle set

angus68"bTbik " fEARBR, TLb Ao TR,

24 epr oduci ng

lng to this procedure 33 The et hod

o
e caldsNH

ng nedi um can

WU PEPGEEMo

urther
)rnation stored

th t
R T L o)
(VTSMPGCI)

L I N e

Y I A R R R R I el

VTS Menu program Chain information
(VTSMPGCI)

FI1G 23

VTSMHLBI -
Contents

EAVTSMLB End Address of VTSMLB
NATH Number of Author Menu
IVTSMPGCIATH I[nformation of VISMPGC| for Author Menu
NSPM Number of Sub-Picture Menu
[VTSMPGCISPM Information of VISMPGCI for Sub-picture

Menu
NAM Number of Audio Menu
IVTSMPGCIA®  Information of VISMPGC! for Audio Menu
NPGM Number of Program Menu

Information of VISMPGC| for Program Menu

FI16G 24

[VTSMPGCIPGN

VTSHPGI

CFPLSN relative Start Address of the Menu in
the Menu Object

SELSPN Number n of Sub-pictures which can be
selected in the Menu

SPN Serial Number-of Sub-picture #1

SPN Serial Number of Sub-picture ¥n
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be copied, and the nmethod includes the step of preventing copying of the
information if the category information indicates that copying is not

permtted. 34. The nethod according to claim27, wherein the recording
mediumis an optical disk, and the nethod includes the step ' of directing a
readi ng beam at the optical disk. 35. The nethod according to claim

34, wherein the optical disk has a leggapn area at an inner peripheral
portion, a lead out area at an outer peripheral portion and a data

recording ared including the at] 1'east one {itle set_area and}vol ume
managenent areda, and directing a|readi ng beain at trmDanical di sk i ncl udes
nmovi ng the readi ng beamrelative{to the optiuﬂ__4ﬁém;49—acce§5 the | ead
in, lead out, and data recording |area. B6. 'HVBpethod g;ﬁgzding to
claim 35, wherein the volunme narlagenent area is proxinate to § | ead in
area and the at| least one title|set area is[betrween VoI UTE mEpagenent area
and the lead dut area, and wherdin the step|of diriddéog a repd3ng beam
at the optical {disk includes ananthe reading being to
Video
Sub-Picture 4132
Audio 4133
Video Object Video
(voB)
Video
Sub-piture
DS 135
" VBI
Video
Sub-picture
Audio
< One pack > 139

Pack Header Packe: for Video, Audio, k//
1371+ Sub-picture, DSI or VBl 4138

F1G 27



65 the lead in area to read the volunme nanagenent area prior to reading
the data recording area. . 37. An information-recordi ng apparat us
conprising: nmeans for generating at |least one title set containing at

| east one data file conprising a plurality of data cells each
cont ai ni ng dat a; means for generating a volune managenent file
conmprising a volune information fil ei3yapager portion, and a vi deo object
menu portion containing video objects, conprised of at |east one nenu data
cell, for presenting nenu information pertaining to the contents q%%tltle
sets stored in the tit],e  set ar as.of _a recordlqg medi um t hg
information file |mnag¥dg8r{ithe Sotianagegent g @6W@ﬁé°ﬂnfcrnat|on file
managenent table, a title search poi nfVliSKIgbl e identifying tRelétart
address of each title set _area., the start address of the titlle search

oi nter table beijn t|f in th vol yre i nfgrmati filgq managenent
Pable, and a volune tfgb?a§ﬁt:zﬁmﬁ %ﬁ? %aﬂ?@n%éﬁgék t gbl e, ?he
start address of |the volune menu progr@MSMART) i nformati on bHot&Ztabl e
being identified|in the volume i-nfornmation f||(3 managenent tgbl e, the

vol unme menu progrlam chain v 880 i on 'thﬁktl b%tconpr|5|ng

ject
(VOBTS) 1144
Video Object for Title Set Menu
(VOBTSM) 1145
Video Object for Volume Menu
(VOBYEM) + 146
Video Object 4130
1m0
' 2" 2 ~s
Cell$a Cellth | | Cellfk |- Celldp Cellidq
- 13 T
el 2 S~
DSI [ VBl | Video | Video Sub- Audio Audio
Pack | Pack | Pack Pack picture | Pack |- | Pack
Pack
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vol ume nmenu program chain information block table information identifying

t he nunber of | anguages available for the nmenu information, a vol une
menu | anguage bl ock search pointer table, and a volume nenu | anguage
bl ock contai ni ng i nformation 66

pertaining to an order i.n which the menu data cells in the video obj ect s
I n the video object nenu portion are oq{ggi to present the nenu
i nformation, the start address of the vélune menu | anguage bl ock bei ng

identified in the volune nenu | nguagf ﬁlock earc poi nter table; and
means for recording the at 1easty one ARE set |l e set area in the
recordi ng nmedium and for recordi ' nanagenent fil 1in a
separate portion of the recording nediu such that the at I@€ast one title
set is read pite Tyl 3

i nf or mat i on- rec%nm gﬁ%s %ﬁgg%w.rﬁNFgﬁg?LmNt h
for generatipg e I — -

{ 512

RETRIEVE THE RECORDED POSITION OF EACH FILE AND

THE VOLUME THEREOF, FROM THE PATH TABLE AND THE
DIRECTORY CODE

neans

U

| S13
ACQUIRE THE VOLUME INFORMATION FILE.

(514

ACQUIRE THE VOLUME lNFORMATION FILE MANAGEMENT
TABLE (VMIFMT )

, - 515

ACQUIRE THE START AND END ADDRESSES (SAVMMPGCIBT ,
EAVMMPGCIBT ) FROM VMMPGCIBT DESCRIBED IN THE
VOLUME INFORMATION FILE MANAGEMENT TABLE (VMIFMT),
AND ACQUIRE THE START ADDRESS (SAVOBVMM) OF VOBVMM

| /516

SET THE PARAMETERS FOR THE ATTRIBUTES OF VIDEO,
AUDIO AND SUB-PICTURE DATA IN VARIOUS DECODERS

1 . fSiT
ACQUIRE THE INFORMATION BLOCK TABLE VMMPGCIBT
‘ (Si8 -

ACQUIRE THE NUMBER (n} (NVMMLANG) OF VOLUME MENU
LANGUAGES , FROM VMMPGCIBT! PROVIDED IN VMMPGCIBT

m=0 —~519

FI16G 30



al so provides a text information table containing information about the
contents of the recording nediumin the volune managenent file. 39.
The information-recordi ng apparatus according to claim 37, wherein the
means for generating a volune managenent file also provides nmenu
information in the video object nmenu portion of the vol une managenent area
that includes information used to seleg at least one of the title sets
for reproduction. 40. The i nf or mallsQn-r ecor di ng apparatus according to
claim 39, wherein the neans for genery g a vol ume nanagerent file also
provides nmenu information in the videoaoohfect nenu portion of the vol une
managenent area that jncludes informatién used to select which | anguage
the nmenu information is to be provided.
67 41. The information- reco cHa apparatus
37, wherein|the nmeans for geners Ranageney

provides, i the vol une_nermageneh$ WM&CODErQF at T T

LANGUAGE CODE PRESET IN
THE SYSTEM ?

Eﬁfording to claim
file al so
e data defining

YES

S21
[_/

ACQUIRE THE VOLUME MENU LANGUAGE BLOCK (VMMLB) FROM
THE START ADDRESS (SAVMMLB) OF VMMLB OF VMMLBSP#m

524}

ACQUIRE THE RELATIVE START ADDRESS OF VOBVMM FROM
THE NUMBER OF TITLE MENU (NTM) IN VMMLBI AND THE
VOLUME MENU PGC INFORMATION (VMMPGCI) »

1 5257

ACQUIRE THE RELATIVE START ADDRESS OF VOBVMM FROM
THE NUMBER OF LANGUAGE MENU (NLM) AND THE VOLUME
MENU PGC INFORMATION (VMMPGCI)

| 526

ADD THE RELATIVE START ADDRESSES TO THE START
ADDRESS OF VOBVMM,AND DISPLAY THE DESIRED MENU

527)
Q Erlm )»vs 28
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fromthe at | east

one title set.

42. The information-

recordi ng

apparatus according to claim4l, wherein the neans for generating a
in the vol une managenent area,
second attribute data defining conditions for reproducing the menu

vol une managenent

I nformati on used for selecting which portions of the data in
one title set area are to be reproduced
i nformati on-recording

for generating a
managenment area

file al so provides,

appar at us accor di

43. The

the at | east

d@ to claim37, wherein the neans

§3 procedure of

vol ume manageneny” Tile also pnovides, in the volume
program i nfor rlat i orfSTART esent
reproducing the data cells in th video titleg§3get. 44,
The information-recordi ng apparatus accofding to claim 37, (wherein the

st 55 o TR R e e

b form of
b set
bent dat a

describing a prog§ggre for reproducing

i nformati on-recor

lappar at us accor di

he V|deo data cells

45. The

ng to claim 37, wherein the means

for generating 4

vV ISPE ARIREEMEIRST I TETLE SET MENU ,FROM THE
MENU START ADDRESS (CFPLSN) PROVIDED IN

VMMPGCI # 14 (m={)

|

WAIT FOR ANY INPUT FROM KEY/DISPLAY SECTION

S36

MENU-SWITCHING
COMMAND INPUT ?
S35 |

)
S34

m=m+ 1 ~S37

1 838?

START ADDRESS (CFPLSN)

DISPLAY THE m-TH TITLE SET MENU , FROM THE MENU

PROVIDED IN VMMPGCl#m

I

THE SERIAL
_THE TITLE

S39

NUMBER OF
SET INPUT 7
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68 also provides, in the volune nmanagenent area, volune category

I nformation defining whether information stored on. the recording
medi um can be copi ed. 46. The information-recordi ng appar at us
according to claim 37, wherein the recording nmediumis an optical disk.

47. The information-recordi ng apparatus according to claim 46, wherein
the optical disk has a lead in area at an inner peripheral portion, a |ead
out area at an outer peripheral portiogygpd a data recording area
including the at | east one title set area and vol une nmanagenent area.

48. The information-recordi ng appara ccording to claim 47, wherein
the recordi ng neans provides the volu agenent area proxinmate to the
lead in area and the at |east one title et area is between vol une

managenent area and the | ead out area. 49. A nmet hod 840 recording
information in._a recording

ACQUIRE THE TITLE SET NUMBER (TSN) FROM SELTSN
PROVIDED IN VMMPGCi#1{, VMMPGCI#2 AND VMMPGCI#3 ,
AND HOLD THE START ADDRESS (SATS) OF THE TITLE 'SET

S44,

OBTAIN VTSMPGCIBT OF THE TITLE SET NUMBER,FROM
TSN AND TSMPGCIBTG,AND SELECT A SUB-PICTURE , AN
AUDIO STREAM AND A PROGRAM IN

THE SAME WAY AS A TITLE MENU IS SELECTED

S42)
OBTAIN THE INFORMATION OF THE TITLE SET NUMBER,
FROM TSN AND TSISPT,THEREBY ACQUIRING THE START
ADDRESS (SATSATR) OF TSATRT THE START ADDRESS

(SATSMPGCIBT ) OF TSMPGCIBT AND THE START ADDRESS
(SAVOBTSM) OF VOBTSM

! S43)

ACQUIRE THE ATTRIBUTE INFORMATION OF THE TITLE SET
SELECTED FROM TSATR AND SATSATR

S44,

SET PARAMETERS IN THE DECODERS IN ACCORDANCE WITH
THE ATTRIBUTE INFORMATION ACQUIRED

545,

ACCESS TO THE DESIRED TITLE SET IN ACCORDANCE WiTH
THE START ADDRESS (SATS)

(e uses
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medi um conprising the steps of: generating at |east one title set
containing at |least one data file conprising a plurality of data cells

each containing data; generating a volume managenent file conprising a
volune information file manager portion, and a video object nenu portion
cont ai ning video objects, conprised of at | east one nenu data cell, for

presenting nenu information pertaining to18/22
69 the contents of title sets stored in the title set areas of the

recordi ng medium the volune information file nmanager portion conprising:
a volunme information|file managenent taljle, a title search pointer table
identifying the star addressPUFﬂﬁﬂﬂrT+T+e—set—-arei, the start address of
the title search poipter table being identified in ffhe volunme information
file managenent tabl e, ands? Jd.a volume nenu program ¢hain i nformation bl ock
table, the start adfress & fhe vol ume menu programjchai n i nformation
bl ock table being identified jn the vglung Thformati dnefile management
tabl e, the volune mehu program chain gnfobpggiCN1 =
= o> —
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bl ock table conprising: volunme nenu program chain information block table
information identifying the nunber of |anguages available for the nenu

i nformation, a volunme nenu | anguage bl ock search pointer table, and a
vol ume nenu | anguage bl ock containing information pertaining to an
order in which the nenu data cells in the video objects in the video

obj ect menu portion are output to praggst the nenu information, the start
address of the volune nenu | anguage bl ock being identified in.the vol une
menu | anguage bl ock search pointer_table and recording the at |east one
title set intitle set area in th=5ysqqudk9205ediun1and recordi ng the

vol ume managenent file in a sepatatepartion of the recording medi um
such that the at |east one title sét 15 Feads fter the vol une managenent

file. 50. The net hod acgefdlqg to c{alnrﬂQ wheneln generating a
70 volunme nmana nt fIJréz Jionyg) udes pI‘OVLdI ng ~a-~ Lext
information tabl € Qpntarﬂlng QT ¢ o?natlo the contents of ™3
1 1
VTR VENC | COMP : ;
l T VIDEO J \ | 216 |
202 | 207 +  2H4 1214
1

2 .
S VTN D

ATR -1 AENC COMP FEMT
: AUDIO

|
2Q§E 208 ! 212 |

- SPENC COMP
O SUB-PIC) -

SUB-PICTURE SOURCE
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the recording mediumin the vol une managenent file. 51. The met hod
according to claim49, wherein generating a vol.une nanagenent file al so
i ncl udes providing nmenu information in the video object nenu portion of
t he vol une managenent area that includes information used to select at

| east one of the title sets for reproduction. 52. The net hod
according to claim51, wherein generating/ze volume management file also

i ncl udes providing menu information Q object nmenu portion of
t he vol une managenent area that i clud§ B@forna ion used to select which
| anguage the nenu information is Yo be iﬁ | ded. 53. The net hod

according to claim49, wherein gene une rmanagenent file
also providing, in the volume nmanagenent area, first attribute data
defining conditions for reproducing the data fromthe at |east one title
set. 54. The nmethod according to claimb53, whereiph generating a
vol ume managenent file als includes ?r viding, in the Vol une qgnagenent
area, second attribute dat deflnlng 6ﬁd|t|ons for produ0|nggthe menu

i nformation eo—for—stt ort o T € a] | east
i S FTERS FOR ENCODING SET’ PA#EME?‘E% IR’
N i ﬁo AUDIO DATA, || ENCODING SUB-PICTURE
SORE SOME OF THE PARAMETERS, DATA, STORE SOME OF
AND USE THEM IN FFMT THE PARAMETERS, AND
USE THEM IN FFEMT
ST1
r { S75
PRE-ENCODE VIDEO DATA, Y {

THEREBY CALCULATING AN n_
OPTIMAL SIZE FOR CODES ENCODE SUB-PICTURE DATA

INTO WHICH VIDEO DATA
SHOULD BE DISTRIBUTED

St72
{

ENCODE VIDEO DATA.BASED ON
THE CODE SIZE, AND ENCODE
AUDIO DATA AT THE SAME TIME

3753 '
\
FURTHER ENCODE A PART OF

. VIDEO DATA , | NECESSARY




be reproduced. 71 55. The net hod
according to claim49, wherein generating a volunme managenent file also

i ncludes providing, in the volune nanagenent area, programinformtion
representing a procedure of reproducing the data cells in the at |east one
video title set. 56. The nethod according to claim49, wherein the
data cells are video data cells toﬁgf eproduced in the formof video
data, and the generating at |least o 4?%t|e set includes providing, in
each title set, a managenent file containing nanagenent data descri bing

a procedure for reproducing the/Vvideo data c® I s. 57. The net hod
according to claim49, wherein enerSTAR@ a vplunme nmanagenent file al so
i ncl udes providing, in the volu area, volune category

i nformati-on defining whether informatijon stored on the recordi ng nmedi um
can be copi ed. ‘

GENERATE A DATA CELL
(MINIMUM UNIT OF VIDEO DATA) , ~.S76
AND FROM CELL INFORMATION

|

SET CONFIGURATION OF DATA CELLS
FORMING A PROGRAM CHAIN, SET

ATTRIBUTES OF VIDEO DATA, ~ST77
SUB-PICTURE DATA AND AUDIO DATA,
AND GENERATE VTSMI AND VTSMAPT

]

DIVIDE COMP VIDEO ,COMP AUDIO AND
COMP SUB-PICTURE INTO PACKS, AND
INSERT CONTROL PACKS ,EACH FOR ONE  |~ST78
GOP,SO THAT DATA ITEMS MAY BE
REPRODUCED IN THE ORDER OF TIME CODES

1

()
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58. The nmethod according to claim 49, wherein the recording
medi umi.s an optical disk. 59. The net hod according to claimb58,

wherein the optical

disk has a lead in area at an inner peripheral

portion, a lead out area at an outer peripheral portion and a data

recording area including the at |east g

managenent ar ea.
vol une

provi ded proximte to the |ead

o title set area and vol une
60. The metbad 4 A1 -'-- to claim59, wherein the

T managenent area i s
ar ea Lﬁg the jat | east one title set area

I s between vol une managenent area and ead out area.

FI1G.
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SET PARAMETERS ,SUCH AS NUMBER OF
VIDEO DATA FILES,THE ORDER IN . 580
WHICH FILES ARE ARRANGED AND e
THE SIZES OF FILES -

GENERATE VOLUME INFORMATION

FROM PARAMETERS AND MANAGEMENT |~.S8i
INFORMATION FOR FILES

MERGE VOLUME INFORMATION ,VIDEO DATA
AND FILES IN THE ORDER MENTIONED
THEREBY FORMING LOGIC DATA TO BE
RECORDED ON THE DISK

~ 3582

39 (e )
(st )

DIVIDE LOGIC DATA INTO UNITS EACH MADE
OF A PRESCRIBED NUMBER OF BYTES, AND }~583
GENERATE ERROR-CORRECTING DATA ITEMS

Y

COMBINE EACH LOGIC DATA UNIT WITH ONE
ERROR-CORRECTING DATA ITEM , PROVIDING |~-S84
A PHYSICAL SECTOR

|

COMBINE PHYSICAL SECTORS
INTO PHYSICAL “DATA 385
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