- 1--TRANSLATIONDE SCRI1 PT I ON "LARGE-CAPACI TY RECORD NG MEDI UM
‘'VETHOBD AND APPARATUS FOR REPRODUCI NG DATA FROM A LARGE--CAPACL TY. RECORDI NG
MEDI UM AND METHOD AND APPARATUS FOR RECORDI NG DATA @N A "LARGE-CAPATI TY
RECORDI NG MEDI UM' 5 Technical Field The present inveéentiron crl-atessia a

| arge-capacity recording nedium a nethodi and apparatus for reproduc- ing
I nformation froma |arge-capacity recording nedium 10 and a net hod and
apparatus for rermaNSIgrigN ormation on a | arge-capacity recordi ng nedi um
More particularly, it relates to an optical disk on which at |east one
novi e, audi o information represem i\ V@IR dusP AMyuages one of which can
be selected for the novie, a plurality 15 of sub-pictures and a nunber of
audi o streanms are r etlGRIERECARRL FIYo REGORIN NhWEREM 0 fMETHQD nAlND on
recorded can be repr o ARRARATUS &F Qi tRERRCQINC IYH DARAISSRAMIAN reproduce

i nformation from such ARt GARACIEYS IRECORRING MEIMEMo AN MERFRR at us for
recordi ng i nfornation &P § FAR REGORRING MR A ng density.
Background Art Opti calldf&k=CA o IRECORRMNG 2 act di sks (CDs), have
been devel oped. It is considered difficult to record novie information-on
or reproduce it froma 25 CD, because of the linited storage capacity of
the CD. Researches have been condu%;qu?n ph;c | . disks of a new type
capabl e of recording novie informati'o l?ﬁ%; 1e density. Optical disks

are now at Qevel Opnenf'hétp%GSent invention relates to a large-capacity

recording medium, a method 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 at 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 information
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, generaily known as compact disks
(CDs), have been developed. It is considefed 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



lt is.well expected that several novies, not one novie only, can be
rrecorded on an optical disk of the new type, which has-a |arge recording
capacity, and 5 that each novie recorded can be played backs fy-om izn -
vari ous ways. For instance, an Anerican novie recorded’-Canide.pladyerd back
not. dubbed into any other |anguage. Altermati-vely, the Anerican novi e can
be reproduced, dubbed into any other |anguage (e.g., Japanese), along. 10
with English subtitles will be superinposed on the inmages reproduced.
Still alternatively, the novie may pl-ayed back in one of various
"versions," whi cldensd tyuseOptdsadelddsiksd arieo mowx afpldeveilopmenthes tplgayed
back, except the violent scenes, if the user does not wish to 15 see such
scenes. To play back Fthdd &eldo@xpRetest ithat geyerad mexiesus npdyonet is.
necessary to record,va&%gys infor- mation itens representing the novie such-
that any infor m@PVdRF PN mSFhdesEeE0rdedand r8pPreticed. drskoefsdbhect and
r epr oduce one or songpﬁnvie i.n ornatiog i tens an%nggthe may . recorded on
the optical di skPVs&YEEri FRiCh bafafi JATAS T85QF A NG CERALREYde & Fed
novi e infornatioQ [ ensc%rstvbe Eeco&%gg on tg% %ﬁtic%;g d&ig, as .well. 25
The exi st Png CDs ‘COMEF N 1R Vife TIPSO SFEn G5 PR WEPAE X NEFET o™ he
assunption that | fi for n. i.cal. disk have a _storage c city
of 4 GBat TH'S ghéa'%uﬁA%%%EEN 53 é??%a?%%%q ﬁépﬁ‘k%ébgé“omﬁ"beo SgEReR o D
PpO O00O0O0DPLOQ Wallelh BaAL Bof BuBrld0 i Re03 anPPeknelNhsinl \y%é
nost CDs availabFenat p eggﬁt %gve’a gtorgge caﬁacPt?ng? Iegs P%ghﬁf .
Inevitably, datapjternatively, 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 IS0 Standards

which were made on the assumption that it suffices for

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



anounting to nore than 4 GB cannot be nanaged by using the conventi onal

optical disk. Large-capacity op Vie been .kacent .y deveLoped
each capable of recording a di?g@?@&ﬁ@?{gﬁﬁ%ﬂ Eeds 4 GB. ‘Ptsebs Tot -
demanded that a system be provi fi crresitly nanagﬁ‘ﬁ,data
item nore nmassive than 4 GB (e.g., novie gnformation) recorded on a

| ar ge- capacity 10 optical disk and which can reproduce the data fromthe
gptical disk at high speed and in various ways. An object of the present
invention is to provide a l|large-capacity recording medi umon which
recorded are infosmati Thikt @eswhiy heast CDacaohibhblé aanpbeséhtshheet ed,
and selection infornmation itens for use in selecting at |east one of the
information itene. stamegkerapbféty of ilaesi hhant lofBis Toepibvebdy,adatahod
and apparatus for reproducing information froma |arge-capacity recording
medi um 20 Still aBABPRERIobPeBOref thanséd| GBenanbati Bet Bapagedvbyeuaingt hod
and apparatus for_recording informtion a large-capacity recording
medi um Di sclosuFEeoFoﬁﬂﬁnghQEﬁilBﬁtﬁﬁéﬁrﬁiﬂb toLaﬁgﬂsﬁéEPCé¥YtﬁEtlcal

i nvention, there s BFOVIded a rec rdi.n mw th informtion
recorded 5in hlgﬁlﬁﬁﬁsp? B8RBr FEFAgt ﬁtd?g%gg % e efthecarpblgref

I ncluding at least o data f| e c nsi s 9000 T4 15 SHEET HAS
BEEN Q D aQ®p O EFEPEﬁb“ﬂJpap Fe C% %X‘E?‘Bd% 903%0 Bto® B 8 4 J

O00O0O0ap aP ggggggegxghgt 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 iteﬁs_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 recbrding medium,
20 Still another object of this invention is to pro-
vide a method and apparatus for recordlng information
e e
on a large-capacity recording medium.
Disclosure of the Invention
Accoxrding to an aspect of the invention, therxre 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



a plurality of data cells each storing-da bp reproduced and a
nanagenent file storing infor ﬂggq§8HE§THW§ N an.ordes i.n whigh.the
data cells are to be reproducdd; anggp A0EDune nhnagereent dfeq-st@ring 5
i.nformati on for managing the ti et—ard™T T or mat i"odf *.abats °.a° val usre of
the recording nedium wherein the data-celdds-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 une
managenent area are aligned on a boundary on | ogical sectors. According to
anot her aspect ofa pHaradidyt odndatbeheed liss epchvisdediag data to be

I nformati on-reproduci ng apparatus conprising: reading neans for reading
vol une nanagenenﬁepxydmﬁﬁgr#@ﬁi@nmﬁmGﬁﬁmeP@céﬁd?ngtnﬁghsnﬁaﬁ@rme&dbng

i nf ormati on-reproduci ng procedure information from the recording nediumin -
accordance with fe& yenggdingnanagadent innwbight thbe, dake ceddsdiame wedbem
having information recorded in high _density and conprising at 20 | east one
title set area | KePFOONGe: PRESsf JRAUNG RANAUPBERSNEKSA KEOSANS plurality

of data cells each_ stori.n ata to be reproduced and a nagenment file
otorng | 8 or mat AOOROR G g TaRGRAEr ChA WAELR PRE 208 SEGERELAPE o

b duced, | une_ 25 t toring i tion f

managing the. t GPEUted SRYUPR BEnElPoReEBoHing USRANE: oFPERELA, EBr di ng
di wh in the_d | f t.he_data THI SHEET .HAS ,BEEN

REPLACED 00 0 02585235005 6% §9%30200°086505°86°0C8< F1i ¢ ar e

reproduced in aC%@EQ@ﬁgﬁc@'%Ethh%hbngﬂﬁggﬁhegon 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 information-reproducing apparatus
comprising: reading means for reading volume management

15 information from a recording medium and reading
information-reproducing 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 of the data



stored in the volume managenenji_area...and. the ta file, the title set
area and the vol ume managenent | #HEASHEFTCHAS IRFERD on a. beundary,.bet.wegn

| ogi cal sectors; 5 storage neahs foREPLACEMY thg volure mardgesent .
-information read fromthe recora-ng-rettum-ane-al s6.11e.° .2.%..° 2. 3

I nf,or mati on-reproduci ng procedure infornmatison-which the reading neans has
read fromthe title set in accordance wth the vol unme managenent
i=nformati on stored; and 10 output control neans for reproducing the data
cells in accordance with the information-reproduci ng procedure

i nformati on st or dd lien amiee repaodye ade dms agedridenceomidht ithg tndodmed iow | s
into signals. According to still another aspect of the 15 invention, there
is provided a netsteresk Lnefhed yoilvne mahggemensn areanpeingi ffet datst ep of :
readi ng volune nanagenent information froma recordi ng nmedium and reading -
i nf or mat i on-r epr &dd@n§her dddder Sethrgesatngn ther yelure Fessgemegtmadieam in
accordance wth the vqQlunme 20 managenent informatigon, the recordi ng nmedi um
havi ng i nf or mat i3%% P§Ed O an g NdeRYi PRURENcdRGAraingestorPéast one
title set area ingluding at |egst one data,  file.consisting of a plurality
of data cdl|s ealtOrég6r MG fa Ii5tﬁélpgpFaﬁuggéuﬁﬁdménﬁﬁﬁﬂﬁgﬁent file 25
storing informati.on. for managin norder. in l.ch the. data .cells e to
e r eproduced. - ts GARE 28Rt JerinE g EEOSE Gt PRSP RRT foR PG the
managi ng the THI JAS | (o TN IR o1 Y ' .0 0 V.A O e0 O
0O ovo O0rago §§§EE glsgt§§E§°?§F§?§apféﬁegg%étggfbgﬁggéggfwﬁﬁgh the

recordi ng medi “”Fﬁ‘é({aﬁg@; ﬁl}g{g?ﬁ%ﬁ?&?gﬁr@%hl ¥r8h tHe 93t3e Gbkeidr ScbBREAMHUEEd

i n accordance w
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, comprising the step of: reading volune
management information from a recording medium and
reading information-reproducing procedure 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 leaét 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 order. in which the
data cells are to be reproduced, and a volume

management area storing information for managing the



.stored in the vol une managenent ab5file, the title set
area and the vol une nmanagenent af 84S SHEETaHAGMBEENGN a. beundar y..betwegn

| ogi cal sectors; storing the volume REPRAEERNt i rlf gr pat tonsrepp oduced
fromthe recording nmedi um readi hg—the i nformatT on- “r€Pradubi hg® prrocedur e
information fromthe title set 10 in accorgance with the vol ume nmanagenent

I nformation stored and storing the information-reproducing procedure
i-nformati on; and reproducing the data cells in accordance with the

i nformati on-reproduci ng procedure information stored, converting the data
cell's 15 into sitdndles seanandutipifiolrimagd iohe adogralas voAuimer difnghieo furt her
aspect of the invention, there is provided an information-recording
apparatus conpr irsicogd imgamediom ,geheratinnghiel dattaf cled ldaf thendiasi ng of .
a plurality of data cells each containing 20 data, and reproduction ‘
managenment data déflieniang aepypodasedr é noacceopdadgei wgthhéhlel deotf ofrimad idat a;
means for storing the reproduction managenent data as second file data
and inserting fi.|sgomﬁlag@n§#e yelamee panaggmestt BEeni r ands the data and t he
second file data into the 25 second file data, thereby to generate a title
set: meads for &dASinithg tAtdensetoArssoand: kbet volumgemagagempatoARaai on
about a volune of the_recording ng@iugl TH S, SHEET HAS BEEN 0 0o mo a o0 v m
a REPLACED 0 9 @r¢ 4ld9ped §npaoPpupdagyobstyegnolegisad segtersio o ' 7
C00 00 000 00 000,00 ./ thereby.to generate a volune file; neans for
recording the véﬁﬁﬁénﬁiFgeaﬁﬁleg FPPFgeQEPtiﬁngoﬁﬂﬁﬁlgpeﬁeBFogﬁged

recording nEdlunEr%%Fthh%%c%g ihbtk%digk;wkggdgggr%ﬁg 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,



after the volunme file. 5 Accord tler aspect of the

=i nvention, there is provided a xaghgv§$fhh§6#§QUC|ngmuhnfopnaLlon,mwu
conprising the step of: generat{ng a REPLAGED 1 i | e {data “conslgtpmg of a®
plurality of data cells each containing reproductldnﬁdaraﬂ@and°wsgg
reproduction | O managenent data defining a7pracedure of reproducing the
first file data; storing the reproduction managenent data as a second file
data and inserting file nanagenent data relating to the first file data
and the second file data into the second file data, 15 thereby to generate
atitle set; conttiheiredpy rnoogenerate abwofilumee fiilel;emeensadori meoomdingn
about a volune of the recording nedium thereby to generate a vol une

file; recording the volume fiille and the tiitle set in a ddiraazeeaodf thre
recordi ng nmedium such that the title 20 set will be read after the vol une
file. Brief Des&ECRECARIomedRumpy SRCAgShRtGEhE tdtdepFEsk WaildgPEnrsR8wi ng
an optical disk s stem accordi ng to an enbodi ment of the present

i nvention; 25 FI @fterj ¢he BP&BWedﬁééPan1llIustratlng in detall t he
mechani cal section of _the %g%k drive gﬁctlon i ncor orat bn the system
shown in BIG 1; | oséGCPr 8o5C S61¢10tyrEhET026PECE BLokBS0 0 00 0 9 O

O OF0O0O, 900,.BO 000 .
SlgM/of t he opt|&3we §ﬁn'I%§8§8 ﬁﬁ PESV& E 8rp$ggéec?FoﬁeE%ers C%kYg. 2;

FIG 4 is a diagigp [ eRiGSSN! LBkokRS:h89khe! QBB 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; storiﬁg 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;



of the optical disk illustrated in FIG 3; 5 FIG 5 is a diagram depicting
t'he steructure of the wvolune information file which GOFheSand& to, t.he file
0 included in the logic format shown in FIG 4; FIG $ ¢S 3 fabl & shdw ng
t.he parameters of the volume information file nanageaent® tdbfe° (MM EMT) 10
contained in the volunme information file ngnager (VMFM in the volune
information file (FIG 5) and also the contents of these paraneters; FIG
7~ is a table showing the paraneters of the title search pointer table
(TSPT) contained in the 15 volune information file manager (VM FM in the
volume information fFIE.(Bl Gs B) pandpetsaveheiewnbéntheobptibhaliedisk
paraneters; FIG 8 is a table showi ng the paraneters of the volunme nenu
program chai n i nfordedi 6n bhecRiskbfeize semmvRoal BipwhnithuBi&@.i A;t he vol une
information file (FIG 5) and also the contents of these parameters; FIG -
9 is a table showi ng FBE-par afepefiagraphsepseanatipguthrodpaircharnat
information block table information (VMWGCIBTI) contained in the

VMVWPGCI BT 25 (FP& tBp, ophdcals8ifkellidbnbbrateds inhBIE- pdvaneters; FIG 10
is a table showing th 5Ear meters,of the  volupe nmenu Iangggge bl ock search

poi nter (YMVLBSP) Biaft déaﬂrﬁm0d8ﬁﬁﬁEFHgOtbeoﬁﬁ erenog phe D D

O a000O0OD O S coptained in BT (

8), and also the" éBﬁfeﬁngSPagﬁééx%bé?aﬁgf% sEOFFEEPIY Fstg g 1ﬁo

the paraneters Ozncluded 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 paramefers 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 poinﬁer (VMMLBSP)



t he vol une nmenu | anguage bl ock information (VMWBI) 5 contained in the
VMLB-(FIG 8) in the VMWGCI BT, and also the contenis.-ef these . ....
paranmeters; FIG 12 is a table showi ng the paraneters pf°ofbe}vglﬁneoﬁhnu
program chain informati on (VMWGCI) described in FI'a” %45 -antk.al 86 the
contents of these 10 paraneters; FIG 13 igs a diagramrepresenting the
structure of the title set information search pointer table (TSI SPT)
i-ncluded in the volune information file (FIG 5); FIG 14 is a table
showi ng the paranmeters of the 15 title set information search pointer
table (TSI SPTI) comdadned EnGthe3 VMMPGEIIBSd (FIGt.h&@ ) TSRSET alEbGth8), and
al so the contents of these paraneters; FIG'15 is a table show ng the
paramet ers of theontents ot theser pariesetexsich poi nter (TSI SP) cont ai ned
20 in the TSI SPTI (FIG_ 13) contained in the TSISPT (FIG 5), and also the
contents of these par &F&t-efdd; isppGtabde shgwinggthe pREAEGeTrEeodt r uct ure
of the title set attribute table (TSATRT% contained in the volune

i nformation fil et&RoNRLvpermenys lasguege blecks igfezppt ioRodVEYLBEY

TSATRT (i 16) FomERoRpe, 15 TR VR |oRG" B ng 0 the0BHYRRCaE8 020 o 0
OO0 0000 0_qn 00,000 0 M0 O, 10 FEIG 18 is a table show ng the
paranmeters of t h&158 PGP |g%8rﬁ§t|§ﬁ 6t PRRAMGEBFSititl e set (ATS)
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 showing 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 strﬁcture 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);



descried in the TSATR (FIG 16) contained in the TSATRT (FIG 5); 5 FIG
19 is-a diagramdepicting the structure of the title.sat.nenu..,progr.an
chain information block group (TSMPGCI BTG contained jnefhé yol ufe .°
i.nformation file shown in FIG 5; FIG 20 is a di agram.depiscti.ng,d.he
structure of 10 the title set nenu PGC bl oalp table (TSMPGCI BT) contain- ed
in the volune information file showmm in FIG 5; FIG 21 is a table show ng
t-he paraneters of the video title set nenu program chain information bl ock
table information (VISMPGCI BTlI) contained in the 15 TSMPGCI BT (FI G 20),
and al so the contentsFdG.t A8sds patabdeeshowing the psrameseie sifowheg t he
paraneters of the VISM | anguage bl ock search pointer (VISM.BSP) contai ned
in the TSMPGCI BTatitrdabute) infpamatient RE &brt anddootikdet Bese (PIBAnet ers;
FIG 23 is a diagramillustrating the structure of the video title set
menu | anguage bl §06W¢QNEB)th@o%ﬁéﬁﬁeﬁpﬂﬁ~tHé)TSNPG@iB¢d(ﬁne&hgofﬁAQR@

al so the contents _of these paraneters; 25 FIG 24 is a table showi ng the
par anmet ers of théFIgTS@)Panguage bl ock information (VISMLBI) contained in

the VISMLB (FIG 23), d sQ the . contentg of these vav v Dave - vv v -
00 0 ov 05bocCoo0 Bl Zbclﬁ 6 61pIgay éePéc%%nﬁthSOSEEEPEPIE1°f

parameters, FIGEh%StE%l% E%Ql%e%ﬂoﬂgggrgﬁeCRQE%HEB%E§mg¥igﬁeblock
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
table 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 (VISMLB)
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



VTS nenu program chain information (VISMPG) contained in the VISMLB (FI G
23), and also the contents of these - 5 paraneters; FLG..26 i.s a di.agram
ill'ustrating the structure of the video object included-]nsthe val ures
information file and the title set, both shown in FLG" .4 BlG.°2£,is a
diagramrepresenting the structure 10 ef qne of the packs which constitute
the video object illustrated in FIG 26; FIG 28 is a diagram show ng 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
rel ati onship betpme@amedzats;cell and various packs; FIGS. 30 and 31 are a
flow chart explaining howa volunme nenu is displayed; FIGS. 32 and 33 are
a flow chart expl ai ni #F%20 2%adiso@s tapdeashowing the pacamedgirsyofg te a
title menu to the selection of a title;, FIG 34 is a diagramillustrating
title menus Wwhi FSc@fe PROGSREY SQailn dndomution JVISMEFIohemntadined g 1

and can be cyclically swtched; 25 Fl 35 1is bl ock di agram of an encoder
system desi gnedlt“o%ﬁ?c&rfé%ladég Fat &S)t'héf‘éibfi&ﬁB f mcé”\%ieﬂ’é?é ofatthess e;
voao b o vo 0 _ao %O OOChap vOOOaO O 0000OCO0O0OO0OO0 po

00 000 00%00 p PPFAMETETSI6 js a flow chart explaining the operation of

the encoder system 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 cell 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;
FIG. 34 is a diagram illustrating tiile 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 37 is a flow chart explaining howto forma video data file by

conbi ning the video data, audio 5 data and sub-picture data which fhe.,
encoder system has generated; FIG 38 is a bl ock dihgxamfsﬁbgﬁﬂg'§ disk
formatter system designed to record a formatted viden.”Hatacffl.e on the
opt.ical disk; 10 FIG 39 is a flow chart-. exy aining a nethod of generating
| ogic data to be recorded on the disk, by the disk formatter shown in FIG
38; 'and FIG 40 is a flow chart explaining howto generate physical data
fromthe |logic data. 15 Best Mbde of Carrying Qut the Invention An

enbodi ment of the presEit. i¥bveid iaorf Maw Icheovt lexpladdsdmidyadhe wigdratefaar ence
to the acconpanying drawings. FIG'1 is a bl ock diagram showi ng an opti cal
di sk system desigfhethersingdrder dasitawsd to reproduce data 20 from an
optical disk and which is an enbodi ment of the invention. FIG 2 is a

bl ock di agram showi ng EHe dikids o ifew chdsn axrdaripema doW- ta Hexptd cal

di sk system FIG, 3 shows the optical disk |oaded in the disk drive
section illustratefleq datg Liledpcoaining thegvideq gatgyt amiali sk

system conprises, a key/displ ay. section 4, monitor section 6, and a
speaker sdction éi.a%éy{‘da SR ISR éj'?ttané’%\elrég\/ﬁé‘eoe@‘f%ﬁl) SysFegy hesy e

OO0 woevp DOO a 0,000 OOV O ..YW 90G40 COOO0 13
key/ di spl ay sect i 5'SF2%SH data recorded on an optical disk 10 is

repr oduced. _The data iFnlrd.u%s iVsi dae%l%%tka’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 embodiment 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. PFIG. 2 is a block diagram showing the disk
drive section incorporated in the opticalldisk system.
FIG. 3 shows the éptical disk loaded in the disk drive
section illuétrated 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



Sub-picture data and audi o data, which are converted into video signals
and audi o signals. The video 5 signals are supplied to _t-he nonitor .section
6, and the audio signals to the speaker section 8. fhe qu|EQfo s&ct j«0n 6
di spl ays the images represented by the video signal§..°The sheakeuo§ept|on
8 generates the sound represented by the aigli o-signals. 10 As known in the
art, there are optical disks of various structures. The optical disk 10
is, for exanple, 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 dik&y/idisplapngedisian o paihe ddatnpaitded areran ptimalan
adhesive layer 20 interposed between the conposite disk layers 18. Each

di sk | ayer 18 corsisk sl‘gfl%l repredyredent Bimsdata elnoluders avideo data, -
light-reflecting |ayer (i.e., a recorded |ayer The disk |ayers 18 are 20 -
posi ti oned such t§-Rictyratarandtaydio a, MhighmreCaneriad aces
of the adhesive layer 20, The, optical_ disk 10 has center hole 22. The disk

10 al so has two ?Rul‘é%d%‘?aﬁl’rﬁ ae%% andifh HiEM sy f vigagh around
the hole 22. It is,i h t that, th dl d
rmte_orolg shown i ?ﬁ’%fieégﬁerqg et}q e‘é’m&’tt}%recﬁs & elsga(ﬂ-;"ﬂis ‘#r}% hg
OB ea titio - de B W %h"l R Rt & 03'3’% 95600 14
di sk 10 remains Cé&?@e&"@ Alsﬂfaj}ss S YHdes ?ep?b@’&déh By erd 4120 t he

optical disk 10 ha
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 layefs 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



4{wo annul ar data-recording areas 25 on both surfaces, each around the
clanpi-ng area 24.' Each data-recording 5 area 25 is conprised dfza:leédiout

©

area 26, a lead-in area 27, and a recorded area 28. The Eead-out: area °
surrounds the clanmping area 24 and is surrounded by the °°retor &f&d “ar éa” 78,
whi.ch in turn is surrounded by the |ead-out4 area 26. No data is recorded
in the | ead-out 10 areas 26 and the lead-in areas 28 in nost cases. Each
l-ight-reflecting layer 16 has a track on its outer surface. The track is a
continuous spiral track, as in nost optical disks of this type. The track
is divided intodigH urlaldemaiofs sdetrgresl wWhetle it riscepdethiifg.i n units, each
I n one sector. The track corresponds to the recorded area 28, in which
managenent data, videds ddirwn sigb-FJiGt Brre tdwt a thed antdicrldatiskarld hasor ded
in the formof pits (i.e., physical changes). Since the optical disk 10
is a read-only of®° arapilay dat@-resersing Brass fean tatfedunfacestanper
in the surface of ach transparent substrate 14. On the surface of the

transparent subs ap rtg‘enﬁslaﬁ@éﬁg\/m@ ddposifdEdh dat@-recording
(Tor a Lk | o TEAas 36 SRR SEH Pl deadrout Aemohn % Jeatdde 14,
and onty @ L el O i WL AR g, e RSl o
310 000 . SR, 0 B HRT A 8 BRI S,
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 area 28, in which management data, video
data, sub-picture data and audio data are recoxrded 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 vépor-deposited
the light-reflecting layer 16, which serves as a
recprded 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



further conprises a disk drive section 30, a system CPU section 50, a
system ROM RAM section 52, a system 5 processor section,54r°"a dat.d8 RAM " -

section 56, a video decoder section 58, a audio decodef $eckion:6Q a
sub-pi cture decoder section 62, and a DA and data- reproduti ng'°s&tti‘dn 64.
As.shown in FIG 2, the disk drive secti-on 13 has 10 a notor drive circuit
11, the spindle notor 12, an optical head 32 (i.e., an optical pickup), a
f:eed nmotor 33, a focusing circuit 36, a feed notor drive circuit 37, a
tracking circuit 38, a head anplifier 40, and a servo processing circuit

44. The optical diegause ithe ptimal ebisdn ke s miaslreotly dizkwhich is to
be driven by the notor drive circuit 11 and is rotated by the spindle
notor 12. The optical Aed&hoyn jip Bt do Bdiowprtiralopgtidalstitam 10, for
applying a Iaserﬁ?ean1onto the disk 10. The optical head 32 is nounted on
a guide 20 necharfiShGOCTRIAPES thé e g Saftian cibc d SYsten g

provi ded to suppl drive signal to the fe motor 33. The notor 33 is to
driven by the dri#fﬁ%m’t , 'M@Y%%&q%@m&aﬁf%r}é hé S¥Htem

direction of the_disk 10. The .optical _he 3 S. an .obj ive l.ens 34 25
which faces the SPICE>H sﬁ?c%(}.dpnﬂ?gq 0l5) é@atdc‘laﬁ/éﬁq’gr?sec}i‘mt%’bg rYD‘\f%’P al ong
Its optical axis j or ce. W a drj.ven, sigpal supplie romthe

focusing circuit df%o%f;e%ag%%%%n é?;f a aaéldr‘f'o éieé:ogﬂad: 59\%%’ f)ka "%h 0000

00 ODB8 0o Qf0QQ:kR WRAder stEribh 63 WS H)a WP ddyn the

optical disk 10
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 dri%e 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 along its optical axis in accordance with

a driven signal supplied from the focusing circuit 36.



descri bed above, the optical head 32 applies a | aser beamonto the optical

@: @voo

disk 10 through the objective lens 34. The lens 34 is arnufeﬂy novedesi N e
the' radial 5 direction of the disk 10 in accordance with & drqve «sggmal“
supplied fromthe tracking circuit 38. The lens 34 is ano‘ﬂ1ﬂﬂt€1y woved
along its optical axis in accordance wi+h Bsdr+ve 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 | aser beamforns the
smal | est beam spot on spiral track (i.e., the train of pits) and the
spiral track is tracedTpyrepeoducertiveadatpofrommche |epicakbadisk 1@f| ect ed
fromthe recorded | ayer 16 and 15 applied back to the optjcal head 32. The
head 32 convertsd?ﬁ%rb’é%%ﬁll?ﬁ‘beant@ RPFicakihpad 3wprmlies aubieed via
the head anplifier 40 to the servo, processing circuit 44. The circuit 44

generates a focu3Pdy SRERable PRYHeA} i 3 ghthl LRERE SN iidroR Ak Y 20
cifouit 38 and tnbRBLat drfle Sne ot S’:S_Tq"f"?lréts tt"i:‘)"g‘éﬁ’?tﬂ?‘h%ﬁ%g‘}'( tbe
l}llechf)ldfolns%]E hteLgb%B ggoﬂ)gpgra}i’/ ﬁ?tiqo’créﬁg%%fﬁ‘?a’?%%a?’e a? ck’ﬁ’ev? ecor ded
| ayer 16 of th?ndst';fé %rgan‘tqi) géefr@xgatrﬂe‘; Otg%ﬁsgbg é%ftstﬁ)ear@ﬁeoofe

spiral track. a 0 aov a a oa
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accordance with a drive signal supplied from the
focusing circuit 36, such that its focal point is
10 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 layer 16 and
15 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
20 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 optical axis and in the radial direction of the
25 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,



the notor drive circuit 11 drives the spindle notor 12, which in turn
rotates the optical disk 10 at a predeternined speed. As.atesul.t; the
beam spot tracks the spiral train of the pits at, for &xanpke,c:a % 3

°
a o a

constant |inear speed. Meanwhile, the system CPU sectione50°% FFG °1) °°
supplies a control signal (or an access sidifal >to the servo processing
circuit 44. Upon receipt of the con- trol signal the servo processing
circuit 44 supplies a 10 head-noving signal to the feed notor drive circuit
37, which supplies a drive signal to the feed notor 33. The feed notor 33
i s thereby driverkhaynatar e veptdigguithddd B2 vies the rspdingdledimodetyd A2 ,of
the optical disk 10. ~The optical head 32 has access to a specified one of
15 the sectors foMHER dif tHEY &Bdes Ithpeoptdcorl Wdisklildk ati®@ The data is
t hereby reproduced fromthe specified sector, supplied fromthe head 32 to-
the head anpl ifié’rreiﬂie%% iSRS t RS anplastildr Ade bedmdaah thashs he

di sk drive secti 30. .20 .The data roduced i.s supplied to the data RAM
section 56 throug"ﬁ‘et e gzrﬁaélﬂf’s{eg:ll?ﬁeo l%(f & tff?é:p eXAMB S prlocessor
section 54, The secti.on .50 .i.s contralled by the prograns stored in the
system ROM RAM scé)é’tsltgaﬁl%gilnﬁ? rs}'&set%gm processor section 54 processes 25

the data into video dq,feaa A ieo q:qi%agi%g_e%u%—l,@ %t%%ggq}atﬁt H-egi&'vielgeo dat a,

the audio data and the sub- picture ar e suppli d decoder

section nnaa "'a%gxéiﬁgol%% 3 BrierHf Bighal PR AU ARRN A had)0td the? 2 O
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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 driye 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



18 58, the audi o decoder section 60 and the sub-picture decoder section
62 and decoded by these decoder sections 58, 60 and 62 “resnecilv&lyp e
DA and dat a- reproduci ng section 64 converts the vide ﬂaﬁa ath§~5 ﬁudI@
data and the sub-picture data, all decoded, to a video Slgﬂﬁl”“aﬁ audr o
signal and a sub-picture signal which are;ﬁpaLog signals. These signals
are mxed in the DA and data-reproduci ng section 64. The video signa
and the sub-picture signal are supplied to the 10 nonitor section 6, and
the audio signal to the speaker section 8. The nonitor section 6 displays
an image gener atE, fthmmaudrbo/iddsmdsy e tamoh téde asub-ykiec tsbe-pisitgad . The
speaker section 8 generates the sound represented by the audio signal. 15
The operation of denodsgn isedtigin|éd pnddecmdad Dy thidsle Idecodsimi ned | at er
in nore detail, with reference to the logic format of the optical disk 10. -
The recorded ar e 8 ol @d diZek TREPEFdvalivied Ther Rddn ante

| ead-out area 26 and the lead-in area 20 27, has the volune and file
structure shown idRtA-geprodugiing Saqidan &4 SRRviesssuithe ¥ide data odihe
format standards, sych as Mcro UDF and I SO 9660. As seen froanIG. 4, the
volume and file ﬁ Lﬁ%etanésnda ylﬁ rsé’é’t‘lf’s*cé:t‘ﬁrl?ctd&t@'aﬁﬁﬁc ro ftog

vol ume managenent 25 inf.ormation aqﬁg 70 .,and,. a file area.8

i ncl udes, a vol Uif qqﬁ%ﬁ%ﬁﬁ ot {§UE18, signgd, and; B, sIRPig ur&h&ﬁ@Pa&udlo
title sets 86. Th Segxarl%%:ae[s anglg%s&a%glacx‘s T éaseag.l(gn)ags a%e mlxed 1.91 eno

e 00 o m(c) (r) C00
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 B generates the sound
represented by the audio signal.
15 The operation of the optical disk system (FIG. 1)
will be explained later in more detail, with reference
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 ISO 9660! As seen
from FI1G. 4, the volume and file structure has a
directly structure and consists of a volume ménagement
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



19 title sets are aligned on the boundary between |ogical sectors. The
vol une nanagenent information 70 stores contents which, age deti néd i-h t'Re
above described standard. The file area 80 stores vided dat, agdip 5 3
data, and data for nanaging the video data and the audio dta°THat °7S,”
the video title set 84 stores video, audi ggand sub-picture data, the audio
title set stores audio data and the file 82 stores nmanagenent data
related to the video and audio title sets. 10 The vol unme nanagenent
information area 70 is equivalent to the root directory which has been
prepared in conpltinice settsh dre falNlgrreal dDF tded Hod@dadGgo e teser ilwed dal t he
area 70 are a path table and directory codes. The video title sets 84 and
the audio 15 tit|sect@rs 86 Tha stoliume managsmeditr datflopmartd omavid sdiorest or y
names assigned to them Each of video title sets 84 consists of a
plurality of vid&E®wiands siciheresafingg dn ithee absweg@leseadibads of a
plurality of audio fi]es 88. Each of the video and audio files 88 20 has a
si ze not exceedi fifandard-23Fhe tfdde arean 89 sitpees; villdeos gad-ag4 andd o6

consists of at least one files 83, maxinumten files, and therefore has a

si ze equal® of at dateysiand @ate Gk dandgdnduh £0 V&R SOTRHE b adde BhEF or mat i on
area 70 in whi cRIRE SRR 1 Al T TS PR o G SarE Taddc SHBEEE  has
(e ons, a8 STOMIBE! Gugly SRR IR Bgtay H TRA1D k18 R (O
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 Microc 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 B8
20 has a size not exceeding 1 GB ‘230 bytes). Eadch 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 regibns, as shown in FIG. 5, each region being



al i gned on the boundary between |ogical sectors. Mdire specifically, the

.o acew

volume information file 82 is divided into two main regirons: iz’ a: _°

managenent region 82-1 and a nmenu data region 82-2. The EgdkonE&?ﬂl S
conprises 5. one file manager, three tables and one tabfe grooups® °Whi¢h "are
provi ded for managing the entire volune _information file. The regi on 82-2
conpri ses of one nenu and one nenu group, which are provided for formng
a nmenu by using video, audio and sub-pictures or the 10 |like. To be nore
preci se, the managenent region 82-1 is fornmed of a volunme information file
~manager (VM FM &lligreed et tihe Gromidaxy thadtlweenl {blgi)cad?2 sexrtorid.e Ipire
I nformati on search pointer table (TSISPT) 93, atitle set attribute table
(TSATRT) 94, and spedie igetl Iiyen - hkb vierlagrea mndivaima tiloho fridiel &2 llsodk vtialelde
group 95 (TSMPGCI BTG, while the nenu data region 82-2 is formed of a
vi deo obj ect (VOEVMY) B f@in regidingne i-fenu daam@nagengad aglggion BEBTSM
for the first to n-th title sets #1 to #n. As will be described |ater,
video 20 data, s@ithixmaw dita H9iondiéed -dat a Thiei eegdensBi2Jt compnises are
stored in the video object (VOBVMM 96 and.  _each of the video objects
(VOBTSMs) 7. Th&Mferfd Ifaf@nag§iton Wree tehless 88dagaro tabilec gxoum
addition to the videq objects 96€%F& 97. O these. 25 aydi o ohjects, sone
are used as audi ylﬂfﬁ’aai SREPdAed dor Tanagings theofotdtRe o4 B eysed as
video data itens ffor l.ayi n%iq%ck e srt or.ioes gf the tit.l es stfor ed s 1313
0000 Oas v dao. W% O(fn%&l;%‘ 13 TGS 756498 827 §9BPF15%6 OE(PPS e o e
000 otl of Oonggméég%.%ne %e%u group, which are provided for forming
a menu by using video, audioc 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), while the menu data region 82-2 is
formed of a video object (VOBVMM) 96 forxr 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



inthe title sets 84 and 86, and the remaining ones are used as audio data
i‘tems-for playing back tunes of various title. The voluﬁem?afdggﬁgi@@ Tile

o

82 has a file size not 5 exceeding 1 GB. The vol ume infokpati on:fides

c9o9 -0

manager (VM FM 91 of the volune information file 82 i refefted td)°i'n
order to acquire the title sets 84 and 86. ¢ shown in FIG 5, the volune
i nformation file 10 nanager (VM FM 91 consists of three tables, i.e., a
vol une information file managenent table (VM FMI) 101, a title search
poi nter table (TSPT) 102, and a volunme nmenu program chain information

bl ock table (VMVPGEl e tilfle ssicd 8abded b6 Noamd | e drdita imEnd adskarare
between 15 | ogical sectors. In the volune information file managenent
table (VM FMIN) l1l0iseheaare audicedaxta biccemmrfaousplanioy nedalontunesrso £
concerning the volune information file 82. Anong these information itens
are: a volume 20Vaniuseiioiefile identifier (VM FID); the size of the
volume information title, which is described as nunber of |ogical sectors;
the start and end addrER® e Bimeabhfonnaiion shidleitd inar @ i kil mitzomot
provi ded on the video _object (VOBYMM 96 for the volune menu and
representihg 25 t$EFRYITPUt B of ThRe KR iRkRonatdon drde manaaatr e

dent i 1yi ng the VETEHEN 18 braci i wo PO S b Lie 7 (19— & o 0o
vaaoa O-Q 0 erevfer_areod n%a/’ Oiﬁfjl rrcierevtoo aaocoqvuia:ryev tehe 6]l:oitvlae sets B84
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 volume information file management
table (VMIFMT) 101 there are described various
information items concerning the volume information
file 82. Among these information items aré: 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



22 file, the size (SZVM F) expressing the size of the volune information

v @Goov-s

file i-n ternms of the nunber of sectors, and vol ume cat ggorys(MVGAT) -z -
i ndi cating whether the data of this volume can be copiédégfgnog.;;% S
described in the volume information file managenent tabte tvMEMI] 101 °
are: the start address (SATXTIT) of the test information table (TXTIT) 92;
the start address (SATSI SPT) of the title set information search pointer
t-abl e (TSI SPT) 93; the start address (SATSATRT) 10 of the title set
attribute table (TSATRT) 94; the start address (SATSMPCGCI BTG of the title

set menu programgiqkai rtHenfsqrz@t(ismm!rgcléﬁp&!élsMWgOlthe( EIMRCIBtRe 95; and
the start address (SAVOBVMM) of the video object (VOBVMW) 96 for the
vol ume menu. 15 modtirer idefectatddn rfitllee ivoltermsi Bfortet inmmbled ©f
managenent table (VM FMI) 101 are: the end address (EAVM FMI) of the
vol ume i nf or nat | eectidos ,managewdngne tcaltlegoyM(FMTAT)O Indiilva timay whaddieass
(SATSPT) of the title search pointer table (TSPT) 102; the start 20
addr ess ( SAYMVPGEhBTHada e thdisu ive lvgeu cgno dhea wopligidn oxi micdr-nmatilese bl ock
table (VMWPGCI BT) 104; the end address (EAVMWPGCI BT) of the volunme nmenu
program clai n i SeSCHRitesh i dhie vadnae \imfpompgipn ¢4 lesmanagenenter
described in the volune _information file managenent 25 table QVM FMT) 101
are: the video at@PlSut@MITMINATR)YL are: the $&PEte afdFesss {SATETIMeof
attribute of the id%% cqQnpr essi.gn _nod N t he _nunber (V ST) of the audio
an 60 DO o as ¢ Xty 1ptormagion Va% & (TEET)o g p o skaFt- DD
(r)(r) 6(r)o oU 2%4:3ss (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



23 streans for the volunme nenu; the audio streamattribute (VMVAATR) for
the vel ume nmenu, such as the attribute of the audio cogper-sode;."t he: *° =
nunber (VMWNSPST) of the sub-pictures or the volune nenb;ggﬁg sull“ @ cture
stream 5 attribute (VMVBPATR) for the volume menu, sucfeease®t hes® attrfbute
of .the sub-picture coding node; and the subyzpicture palettes (VMVBPPLT)
for the volume nenu. In the volunme information file nmanagenent table

(VM FMI) 101, start addresses and end addresses are al nbst 10 expressed as
the relative logic sector nunbers, each indicating the position which one

| ogi ¢ sector asswiEseans tior eseciolvnd hterfu y Ehd afidi & e ¥afattei Bipdaime
information file 82. However, start addresses (SATSPT, SAVMVPGCI BT,
EAVMVPGCI BT) ar e EryMaskry for ties redlaine andlrfu | agidtalasdiles .attfritmtss arg
addresses exist in the table (VMEM) 101, this fact is described.

Descri bed in the the |audiearaid ey made t difie rundiel) (VMINSPSBearfcithe

I nformation for setting any title that the user has input by operating a
rempte control | ersulppictaires tpr Ky Moipimg megeti dhel suthe istamsh stream
information is concerned with the selection of a program chain which
corresponds to tREHURES t HAMSRASRhLOL fhe VIRA Wise M@nhg sueh eemdthe

controller. In the title s%grﬁghpointer table (TSPT), there are 25
described the nufddr™iRuts (9% LhfhiUP-RIF 1S Qaskingg mods it [ands ghen sher

corresPonding L0 & It d = AUSALRS 09 PYo Dl e dSer P 00 e
ObQOa OB che 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 section 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 descfibed 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



88 fIF3 (r)fle r) OO0 O - 24 for executing a reproduction control, and
the start address of the title set. Mre specifically, as Shown:. i :Fl G
7,"a title type/title set nunmber TSN, a program chaingn@qpég ¢PECH) 3 ahd
the start address (SATS) of 5 the title set selected aree descrbed in'the
title search pointer table (TSPT) 102. _Thggnunber (TSN) represents the
type of the title selected, either a video title or an audio title, or the
nunber assigned to the title selected. The program chain nunber PGCN 10 is
t he nunber assigned to the program selected first by the user. In the

vol ume menu progrR exdich tiiiigdhmiepgadacedlon tabiteol YMMACItBE) st@4t t here

I s described volunme nmenu program chain information (VMWG ) for generating
15 vol une nmenus fa@dréds @fs thanguages seltn otMoee wpeds ficeily,t alsl ehown
(VMVWPCGCI BT) 104 contains the title nenus for selecting one of the titles
avai |l abl e, each nmnwifcor 7,ore tiddguigpel/cigle Begl numbeteDivdin, aopProgram
Japanese), and also control information required to playback and 20 sel ect
a | anguage menu fodvaims aumpese (ESCNg andatd@ageartTRadnsss (SRF§adichai n”
means a sequence of steps for playing back a video tile, an audio title, a
video titde set thentidde sefolsekeckequ arfhiigscribedpdn &g &iitd® | ater

with reference to FIG 28. Stated 25 in _another wa a pr%%&§n1chain (PGO)
is a group of s&eancdd BdFEaEaRde {A%FdVi A§2a sé’&‘@eﬁ(‘,‘é‘ 4TSN, more

gog (e(r:'; on;\ 'E?he/\.piroefgi’rna?n;&%&%i %h{@P%)@e? %%S :*ﬁ;[@s t%ftleogeqe%%()e'd, Ieiq:%e%ogo v (r)o
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 éolume menu
program chain information (VMMPGI) for generating |

15 volume menus for various languages. In other words,
this table (VMMPGCIBT) 104 contains the title menus for
selecting one of the titles 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 video
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
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LY 20

up of -one or nmore selected data cells. The programs for= rgza.pr-0hram -
chain (PGC) have ordinal nunbers O to i assigned to thénggggAg shownzirt
FIG 8, described in the volume menu program chain i nf orenats off°bPbckt dbl e
(VMWPGCI BT) 104 are: the information (MMVRXCIBTI) 111 concerning the

tabl e (VMWGCI BT) 104; vol une nenu | anguage bl ock pointers (VMVLBSPs) 112
provi ded for the |anguages 10 contained in this volune; and vol ume nmenu

| anguage bl ocks (VMWLBs) 113 provided for the |anguages contained in this

vol une 104. The ianfpyomtamor EAIRGERISETIdachl haeenvipsiof @nd ke moreer of
vol ume nmenu | anguages (NVMMLANG) and the end address of the table 15

(VMWPCCI BT) 104, sadleictead ldastar atedd si.n Ahe progranis feadmimey neprdgaagliage

bl ock pointer (VMWBSP) 112 consists of the volunme nenu | anguage code
(VMMLCODE) for thaimnri@fige hdes grstio@lbynumbensoidntter i WediR®R)d tbl2 and
the start address (SAVMWB) of the volunme nmenu 20 | anguage bl ock (VMWLB)
113 correspondi ngh&H -t he |anguage code (VMVWLCODE), as shown in FIG 10. As

shown in FIG 8, each _volune nenu_| anguage bl ock (VMWB) 113 is
constituteéd by a vol uf€ FERWR Handd&ge Sirndesraibsst AAviiis Wolgmes Mgna

hol e e 25 DO ATC IS | 0 QTR 0 YRR L 000 kit SRS,
are described the end . 50, (¢) 68,90 DuifARcBe RiCRRETY BE A ©
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 language 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), a§ 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 described the end



DuAf49 O00 nmo oo A OE3 6Q 26 address (EAVMMLB) of the | anguage

bl ock -(VMWLB) 113, the nunber of the title menu (NTM of.ttte Lanflage = .°
bl ock (VMMLB) 113,'the information (I VMWGCI TM (such ?szgﬁe s{art: : =
address) of the volune menu program chain 5 information {*VMWPEI) °f or’"t He
title menu which can be expressed in the Igguage, the nunber of the

| anguage nmenu (NLM, and the information (I VMWGC LM (such as the start
address) of the volume nenu programchain information (VMWGCI) for the

| anguage nenu. 10 As shown in FIG 12, described in the nenu program chain
i nformation (VMVREdjesy e EAVMMIBS| atfi whestlamguaagdndssK GRREN) af13 he

vol ume nmenu contained in a nenu object; the nunber (SELTSN) of titles
(i.e., sub- pictutes)nugherh afarthee tsidllec ehd r( VM )he frerhe ltdragugeseri al
nunbers (TSNs) of the title sets #1 to #n; and the start addresses (SATSs) -
of the title set Pkerck d VMHR) 1d3, tthe dufisama tiSeN) VMRACI T ) sisuah n- t h
sub-picture streans). In the text information table (TXTIT) 92 shown in 20

FIG 5, various i3ff Sl Tt cdfreasouch fda Malame aan IREPgHan iehaigl une,
such 25 08 1S Lt Sigp BV, 8 ASHLOLECE, e e
{oxt data, The el il Wt alhe LK D sahbe 25 Wl 1ol
poinier table (188D S b FhGosfiaei®h WAL T 30 ©2
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 #1 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



Aotl U. R PO8QOaU@D O t~08QBas 8 / _ 27 items about the
menu prepared in each title set conplled in the voluna“HAﬂnhgathesew e
information itens are: the nenu of the title set; the stggt a&dseﬁs Jdn:
the attribute table for the title set; the start 5 address %n the’ pr 6gr am
chain block table for the title set menu; and the start address of the
video object for the title set nenu. More precisely, in the title set
Lnformation search pointer table (TSISPT) 93, the information (TSISPTI) of
the title set information 10 search pointer table (TSI SPT) and the title

set information SEAELRAINUHS ek FiBpdiled h (dddie Salre dkd 0 #n are

described as illustrated in I nformation (TSI SPTlI) of the

table (TSI SPT) i nsdmsered tie ﬁh&%lxﬁfe i nforie tthe( ¥l Yn M tivore it agidlr ess
of 15 this information (TSISPTI) as illustrated in FIG 14. 1In the title -

set informati on sessChhminder THHEP) it daret ;arhalestamtbatidiesd idd e set
category (TSCAT), the start address (SATSATR) of the title set attribute
tabl e (TSATRT) 94thd hettstidntteadohbeles fBATSVRGEIIET )sedf; Ahe tetantt | e set
menu program chain information bl ock table group (TSMPGCI BTG 95, and the
start addrgss . (8AU@ESESMn dthe pragname dwiniddaskbjaddie (fraptdg ‘tirtdle f or
the title set, as illustrated in FIG 15. The title set attribute table
(TSATRT) 94 showsdth mexBiFland he @tiants address (afs thampiidae igbiast Visttune
and the attribute information of the title nmenu. The nunber of each

stream made -of vitd® ke SRIINEHRt a Mofie BRIV dndde £iEp SaE e
information search pointer 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
start address (SATSATR) of the title set attribute
table (TSATRT) 94, the start address (SAVTSMPGCIBT) 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

nunmber of each stream made of video data, audio data



go.040a aoas(c) osoom 66T fT O608 0O 099 9 K 88 , 28 and
sub-pi-cture data, and the information representing the_ aterizbig es® of: tT1é-
stream (such as the conpression nopde and data confi guratkory ay 6 deserizbed
i.n the title set menu program chain information bl ock fabfe geroupes°°° °
(TSMPGECI BTG 95. State nore precisely, the 4gtle set attributes (TSARTs)
117 are described for the title sets as shown in Flg. 16; and the
paranmeters shown in FIG 17, for the attributes of each video title set
(VTS) and each video title set menu (VISM are 10 described in each title

set attribute (TSHA)sub+picthiles e ATBEN thell & f OO i tfdgtient ing
(VTSVATR); nunber of audio streans (VTSNAST) for the video title set
(VTS); audi o stregte attribitess (O TRt feim tfEoh @80 tHe tddinpaads 6S) - ;
nunber of audio steans (VISMNAST) for 15 the video title set nenu (VISM;
audi o stream att mdiig eand \AESMAKTER) £ fprrathieon) deme tdddoriteid mENtHVESMLe
nunber of sub-picture streans (VISNSPST) for the video title set (VTS);
sub- pi cture attrissh e IBRATRKRIM fadra iithelnfidmkad: itdn bd.osdt H@AWIS) ;grmuugber  of
sub-picture streans. 20 (VISMNSPST) for the video title set nenu (VISM;
sub- pict e att riTRMRSGABRNSPATR) State mong deeaisely sdthe famle WESM ;
and sub-picture palettes (VISSPPLT). For the attribute informati on of each
audio title set FATIHOLERF ARHARES Jarld WS idnsgnibeshdipn ithee tddile 25

attribute (TSATR) 117 as shown in FIG 18. These paraneters are: the video
Attribute (ATSVARSEDAR RIOWLEEhGr 6 i @RSbrt i PR 6T SHOWPATSNAST) :

audi o exec in FIG. 17, for the attributes of each video title
set (VIS) 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 wvideo
title set (VTS); number of audio steams (VISMNAST) for
15 the video title set menu (VTSM); audio stream attribute
(VISMAATR) for the video title set menu (VTSM); number
of sub-picture streams (VTSNSPST) for the video title
set (VTS); sub-picture attribute (VTSSPATR) for the
video title set (VTS); number of sub-picture streams
20 (VTSMNSPST) for the video title set menu (VTSM); sub-
picture attribute (VTSMSPATR) for the video title set
menu (VTSM); and sub-picture palettes (VISSPPLT).
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
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(r). 8- 08 $9 886 6(r) 989 8 29 streamattribute (ATSSPAATR};.:nufbes: of.*
sub-pictures (ATSNSPST), sub-picture attribute (ATSSPAT , Jand sul- =z 3
pi cture palettes (ATSSPPLT). The title set menu programeehai*n ff 61 néti on
block 5 table group (TSMPGCI BTG 95 shQwnsign EIG S5 is a group of title
set nmenu program chain information block tables (TSMPGCIBTs) 119 provided
for the video title sets (VISs), as is illustrated in FIG 19. Each bl ock
table (TSMPGCI BT) 119 serves to select and play 10 back the video object

listed in the titdteesi aMAIbUREERATSEPAATR)E YRmbER. ofesab-padthtdshe
bl ock table (TSMPGCIBT) 119 are the nunber of |anguages provided for each

title, the codes (MDPSNSPSYY | anguadesurehattaibhee QATESSPATR)GN a@@CRub-
| anguage (e.g., sub-picture, 15 audio, angle and program, and control data -
for playing backithese palesteso (AFSspPeTypecific, the information of the
video title set nenu program chain (VISMPGC) for playing back the video
title set (VTS) in vafiheugitdegeagemeny poodrssy chedni Andachatiione bdecknenu
program chain block table (TSMPGCIBT) 119. Nanely, in each title set nenu
program cliai n bl &&kleasreupTSHSMECSTETE) o 96hehewar én HaGer Sbdd, aagrohpwn in
FIG 20, a video title set menu programchain infaormation bl ock table

i nformation 25 (VEStp&iepser menu praggyam chaigedinfenmatingukdecknl ock

search pointers VT?NLBSPS 122 for the various | anguages, and video title
set menu | ariguagé?d &§68k4 TSMPGCIBTs) 119 provided for the video title

sets (VTSs), 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 (VISMPGC) 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 (VISMPGCIBTI) 121, video title set menu language
block search pointers (VITSMLBSPs) 122 for the various

languages, and video title set menu language blocks



.. 0000 00 O v(r)O(r) _att voOn Daap @oOL' aO0O00e O0O0 a
E0OC000O0O0 Oy 94 000 60 30 - (VISM.Bs) 123 for {de-waripus® .z °°°s
| anguages. As shown in FIG 21, the nunber of video titbe: set @éﬁ% s =
l.anguage (NVTSM.) and the end address (EAVTSMPGCI BT) ofesf he bkocket &bt &
information 5 (VISMPGCI BTI) 121 are describgd in the video title set menu
program chain information block table information (VISMPGCIBTI) 121. As
shown in FIG 22, the video title set nmenu | anguage code (VTSM.CODE) and
the start address (SAVISMLB) of the VISM | anguage bl ock search 10 pointers

(VISMLBSP) 122 aner@efds)Pa® 3 kracheolvari®usViideQuleigelse set nmenu | anguage
bl ock search pointers (VITSMLBSPs) 122. Each of the video title set (VTS

menu | anguage bl ocks alsVERMWES)inl 23 d.S 20r,0\thde cuPer0bF hidauwagar1as 15
shown in FIG 23, VIS nenu | anguage bl ock information (VISM.BI) 124 and VTS -
menu program chaiset RMemulangiaget MVTSVYIIVEGA thel 2ndaadddessr i bed in the
VTS nmenu | anguage bl ock (VTSMLB) 123. AS shown in FIG 24, described in

t he VTS nenu | andB&yaSMPGER BT f orfmihieob 12 k( YableBlin fb2hasien t he end
address (EAVSMLB) of the VIS nenu | anguage bl ock (VISM.B) 123; the nunber
of author 5 menu ((NABMPGCIRE Ii)nfl@dmatieo deSCVIBRHEGINATRE videPSHRETE skdr t he
aut hor nmenu; the nunber of sub-picture nmenu (NSPM; the information

(1 VTSMPGCI SPM)  oftewpspragrafipchain dpdogmation blecketablehd niormation
audio nenu (NAM; the information (IVISMPGCI AM of VISMPCCI for the audio
menu; the number (STSHPEGIBHRINed?1(-NP&R) shawd dReFIG. 22, the video

title set menu language code (VTSMLCODE) and the start

address (SAVTSMLB) of the VTSM language block search

10 pointers (VITSMLBSP) 122 are described in each of the
video title set menu language block search pointers
(VESMLBSPs) 122.

Each of the video title set (VTS} menu language

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

15 shown in FIG. 23, VTS menu language block information
(VESMLBI) 124 and VTS menu program chain information
items (VTSMPGCIs) 125 are described in the VTS menu
language block (VISMLB) 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 (VISMLB) 123; the number of author
menu (NATM); the information (IVTSMPGCIATM) of VTSMPGCI
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 (IVISMPGCIAM) of VTSMPGCI for the audio

menu; the number of program menu (NPGM); and the
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illustrated in FIG 25, described in the VIS nenu progﬂa@k6haip; e 5 e
information itens (VISMPGCIs) 125 are: the relative start addresg®(CEPLSM
of .the nenu 5 provided in the nmenu object; {he nunber n (SELSPN) of
sub- pi ctures which can be selected in the nmenu; and the. serial nunbers
(SPNs) of sub-picture steans #1 to #n. As indicated above, the nenu data
region 82-2 shown in FIG. 5 has the video object (VOBVMM 96 for 10 the

vol ume menu and tiherokindR0 D) @oirSMEdEhIdM f &t WisMedde it tRNprogr@med in
the video object (VOBVYMVW) 96 are data itens constituting a title menu

which is used tonsahect e Hliddraaiell Wi Gd.s 2xpiResad bad dn YRCIVDS.

| anguage, and data itens constituting a 15 | anguage nmenu which is used to
sel ect a desired mdmnguagardnorchdim tiinfloermsse ient dctenfst qESMRAEATs Mi2deo

obj ect (VOBTSM are as many nenu bl ocks as the title sets available, each
bl ock consi sti ng afe:ddtre ixtedra: iveo retarttutadelres sngF RUSMh afs tdepmegsed in
in each 20 | anguage and which is used to select a sub-picture, audio data
and progr&m . Bot lpradwidadda ddjee denuw@iaqt ;o6homunkhen, gl (HELSFIU ofnd t he
vi deo object (VOBTSM for the title set nenu have a structure identical to

that of a video Bhkstiicuresy WHeh gan hecsed@cted dioiihg menug angl the deo

packs 131, sub-picture packs 132, audioipacks 133, video bl anking (VBI)
packs 134 dat a S8fid} 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 which 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 avaiiable, 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 progfam.

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
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av 99-32 information (DSlI) packs 135 are laid out in the, vi‘ted 6bjecf°"
130. The vi deo object 130 is conprised of program streang, pges&rlued |m
the system part of the MPEG standards (1SQO | EC 13818- 1%“ BeEath of the®
packs 131 to 135 has the structure shown |{?Iq33 27, which conplies with
the MPEG standards. As shown in FIG 27, e pack 139 consists of a pack
header 137 and a packet 138; it has a Iength of 2048 bytes and is

equi valent to one logic sector. 10 The pack header 137 contains control
data (e.g., tineiffdmatibif (PEelpakd® QFY @S 1didedutatiy thgdivagdat a,
sub-pi cture data, video blanking information (VBI) or data search

i nformation (DSI objaet iV800r MaHeo v ifdeso cbojidtollIong s kesprdatedl 3T
information itens. 15 The video title set (VIS) 84 will be described, wth:-
reference to Fl Gp2firahs ssthesms prelsGri2@d time the cdge tient lparteiof ‘EBS) 84
has five regions aligned on the boundary between | ogical sectors. The five
regions are a viMPEG tstianglagets ndiSQydBENtl 38ifBerlyat i on (VISM ) 20 141, a
video title set time search map table (VISMAPT) 142, a video object for
title set S(VOBTS) 144 Eaghyiodedheptmasds 113l &0s 23 5mbas (theBRIMuctage and. a

vi deo object for volunme nenu (VOBVMV) 146. Described in the video title
set nmanagenent . |ﬁ?6%ﬂhﬂ@bﬁTFVT ﬂh)W@4Ehaﬁ@m2§lﬁﬁn&§éﬁeﬁpelNP@Fnatlon of the
video title set VTS 86 t he attrlbut i nf the VTS 86),
and the progranl dar SFOVI&%dSmWWPhénVIdgb EIU|§ %9 consists

of a pack header 137 and a packet 138; it has a length
of 2048 bytes and is egquivalent 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 boundéry 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 title set (VTS) 86
(e.g., the attribute information of the VTS 86’, and

the program chain provided in the video title set (VTS)
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000 0- co v6 33 86 or the infornmation of the program pDeseribed.rh the
video title set tinme search map table (VISMAPT) 142 is nlhfﬁmndilom sgcht as
the location at the the video data of each program chais’ ofe't bre 9% d€d° °
object (VOBTSM. 5 The video object for tlgle set (VOBTS) 144 has the sane
structure as the object 130 which has been~described wth reference to
FIG 26. The video object title set nenu (VOBTSM 145 corresponds to any
vi deo object (VOBTSM 97 for the title set menu (shown in FIG 5). 10 In

the vol une i nfor ggt ib@N thiel & n¥drmalg ol @80 tAR pcbgra¥BTBMcI4Beliofint Ree

title set nmenu, provided in each video title set 84, is collected in the

nMenu data regioni@do2 il lsatl timeheenird®omalj eéablbor vaghare) manuis
(VOBVMV) 146 corresponds to the video object 1 (VCBVNW@ 96 for the volune -
nmenu (shown in FiGfornatdot shah lakethentoshruohuae ahet kbevivideocohaeat '
(VOBTSM 97 for the title set nenu. The rel ationship between an vi deo

obj ect and cel | sofapdchherpgiram ohalinpolfettiveeridachobgkekbtangyoBasMous 20
packs will be explained with reference to FIG 29. As has been indicated
with refebence t &hel @ideo objektofforhgitilel setef{ ¥OBFSAnd486hesnshet same at
| east one file 88, not exceeding 10 files. Each of the title sets 84 and
86 is conprised SETRFFETRogSC thecPbisctad 395whashr hpsdbaenhdestaibade to
FIG 28. The managenent _information (VISM) 141, search map table

(VTSMAPT) 142, B{ﬁﬂhv?:&éSrSBFéctt? W@BT%G voﬁﬁ‘swaﬁaoveem tizle 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 e&ch
video title set 84, is collected 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 felationship 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,
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dd 66P d - 34 145 and 146 nmay be stored files 88, respgctrvely .°° -: vl
Al ternatively, the nmanagenent information (VISM) 141 ?nyofbe seaarcchs ngp
table (VISMAPT) 142 may be stored in a single file, anc<the vited® oBfect,
(VOBTS) 144 may be 5 stored in one or nmyesf4les 88. The video object
(VOBTS) 144 is stored in tw or nore files 88 if the data reproduced is
rRovi e data. As shown in FIG 29, the video object 130 consists of a nunber
of video cells 150, and each video cell 150 10 consists of a plurality of

GOPs (G oup of Pilctsurer) 1439 magiTbied sttideeQORS 1639 8@, € raspilc tiaeiy a2 VB
pack, video packs, sub-picture pack and audi o packs. A novie story is a

sequence of four Alsjeomatfiaptlgr,s the @anagementtr ddifotrivan.ion’ edsMIpMaAt,
“turn,” and "conclusion." 15 These chapters correspond to prograns. Thus,
each program i s aghef ithed sesirahgmapp tablel &FTSMAPITY 13Q, maryd becativrel) dex
130 consists of a plurality of progranms. Serial nunbers are assigned to
these programs. A §isgde dfileuclangr theanddes abjecdrartVOBIS) (IRGCHmayEdeh
object 20 130 may contain either programchain or two or nore program
chains. 16 will S&ogescAdnpeachew mevee fddes 88 -r ePhedyddgo Pbaecthe opti cal
di sk 10 which has _the logic format shown in FIGS. 4 tQ_ 29, with reference
to FIGS. 1, 30, A¥O¥FSind44ais stered in twe g BREe {1465 §8 ilfeshe

I ndi cate data buse%, and tge ar.r Quws in.brgk%n lines indicate control
buses : 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
10 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.™
15 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}). anh object
20 130 may contain either program chain or two or more
program ;hains.
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,
25 32 and 33. In FIG. 1, the arrows in solid lines
indicate data buses, and the arrows in broken lines

indicate control buses.
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0Q 'nyc~0v(r)(r) 0000 0o - 35 It will first be explzi‘hed how tp .-
display the volume nmenu, with reference to the flow charg, ot Fl G5z 30 and

31. The power switch of t he optical disk systen1shown|7ﬁF3%a°T’°% £ur ned

on; and the optical 5 disk 10 is | oaded- n3she_disk drive section 30. In
Step S10, the system CPU section 50 starts reading the initializing
program fromthe system ROM RAM section 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 Shlk, wddfla fiiystede fexphatimedybowreo rHspdeyethe
i nformation area 70 which follows the lead- in area 27 and which has the
volume and file §pﬂu@ﬁuN@nuwhwuthG#ﬁEWQQCW|&b tBe F66%. chiard ifeci sely,
the system CPU section 50 gives a read conmand to the disk 15 drive
section 30, wher E8GSthé0dangd 34 -r eZher powerhewikeshyed ffagpbdsal disk
information area 70. The data thus read is supplied via the system
processor sectloﬁY§EeWoShPH@ d&thﬁAMlséétFHﬁngé 2Rd P& ERgoPRLiELR st or ed
therein. In Step % hh n1CPU gﬁﬁtlon 53 rre 20 trleve% managenent
i nformati 8n,- sucA*8% ¢ lPe 38 1Bode; 8isks drieR F?F@lHHd One 8 ume of
each file, from the bIe and di,rectory.code st I n tﬁg da RAM
section 56, trang%gpsg?hé %&ﬁaagﬁgﬁp F% ofﬁﬁ¥ﬁ8 58 ? Sy&F8 ﬁ@w%gﬁ
section 52, and nE% 5 h R R?&
| ocations in theiégé gl&QEEﬁT ﬁgﬁgétf%n SEﬁE 5 % m E@g/ e§§§§?8§1cpu
section 50 achI5§§ thereby driving the disk drive sectlon 30. Data is
thereby read from the read-in area 27 of the optical

10 disk 10. 1In Step S11, data is 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 ISO-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 management 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. In 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 déta
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
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Qr) 99(r) 499900 36 the volune information file, 82°corsesponding.to
the file #0, fromthe system ROM RAM section 52, in atcdrdgnce iwitthstlte
tecorded position of each file and the volune of each f4l esswhfth>hav&® Been
retrieved in 5 Step S12. Mre correctly, thg section 50 refers to the
recorded position of the file and the volune thereof, gives a read command
to the disk drive section 30, acquires the volune information file 82
corresponding to the file #0, and stores the file 82 into the data 10 RAM

section 56 throughd kel dRPAGEISN £3Q6! 80N chtresPoRAMAIGUAR itheor mati on
file manager (VM FM 9.1, i.e., the first table contained in the vol une

information fil&€if2 #0s rfetom ehed siystSie ROMYRAM BeStépnSEL, time system CPU
section 50 retrieves 15 the volune information file managenent table ,
(VM FMI)  101. | mcStepiadte, wih s$het recoxdedc goisi¢donhefskeach fddedr ass
(SAVMWPCCI BT) and end address (EAVMWCCI BT) fromthe vol une nenu PGC

i nf or mati on bl ockhealylod umeviiPearBTf ile4 whidshr howe perenheetalieved in
information 20 file. managenent table (VM FMI) 101, and al so acquires the
start addbess (SARYEBVEWE -of Moge ¢odsecsByecthe( veBYimR 86 freferise teolthee
menu. In Step S16, the system CPU section 50 acquires the nunbers of video
streams, the nunB&FO eQﬁ@P§125°§tP§aﬁ§? fadenandethef vedbmgi &hgreosyr eans

and the attributes of these strean% -- all gesiribed in the valume
infornation'fiIegﬁﬁﬁégénﬁﬁﬁthBW@aP MEEMPre1 84Sk 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) 91, 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 S15, 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
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37 retrieved in Step Sl4. Based on the attributes thusvvaeqﬁ|££d°°thé°‘"
section 50 sets parameters for reproduc- ing the ol ume:ngnug i the V|deo
decoder section 58, the audi o decoder section 60 and the’ Sub- pisctur &°%5”
decoder section 62. In Step S17, the systefgyCPU section 50 acquires the
vol ume nmenu PGC i nformation bIock table (VMWGCI BT) 104 fromthe start
address (SAVMWPCCI BT) and end address (EAVMMPCCI BT) of the vol unme nenu PGC
10 information block table (VMVWGC BT) 104, both acquired in Step SI15.

Then, in Step SlEettrievedctinogtep sagqui Basethenndrbeater) buEEMANG) of
vol ume nmenu | anguages used in the volunme nmenu, fromthe information

( VMVPGCI BTI ) 111acqndeedunghbhsemmhunesﬁeaatEGﬁatémenéﬂsnﬁbromebhaa&ctab|e
(VMWPGCCI BT) 104 acquired in Step S17. In Step S19, the system CPU section
50 retrieves théng the( Fpubde pennbennftbe1vhdewoaaaedgtnaectabguage bl ock
pointers (VMMLBSPs) 112 provided for the n |anguages contained in the

t abl e ( VMVPGCI BTrhe0audihedegodanbeechinnvbfigapdebhacqubrpdcitnrst ep S18.
Further, the volune nenu | anguage code (VMMLCODE) for the |anguage
de5|gnated by théeﬁ8ﬂﬁFe§e€VNNQBgﬁ) 112 retrieved is acquired in Step S19.
As shown in FIG 31, the system CPU section 50 25 determ.nes in Step S20
whet her or not the voFBn§t9€n§l7kaﬁbﬁa@gsESBeCFVNWEQEEE¥ algaraBdTrPE Step

Sio for the M tBnBOuBYShe! Meni Boe SREDERIETon' blotR®raBld" {9fdREsr)”

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 S15. Then, in Step S18, the section 50
acquires the numper (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. In Step S19, 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 S20 whether or not the voiume menu

language code {(VMMLCODE) acquired in Step S19 for the

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



mv ~dco0OO nO n ~tl .,6 994 vOO Usn 38 preset in the optical disk
system If No in Step S20, the operation goes to Step S2l1s°°tn.whi’ch-3 HéZ-
section 50 reduces the number (n) of |anguages by one and_ dequi ces thé

WO 9

vol ume menu | anguage code (VMVLCODE) described 5 in the-m#E)t1r°vdl uf® menu
| anguage bl ock pointer -(VMWBSP) 112. In3gtep S22, it is determne

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 which coincide with 10 the preset one, and the system CPU section 50

retrieves the mpdesed nirerhd optiche Uikk speiteher) 1¥lNcAdd BtepAss@,in
Step S23, the section 50 acquires the start address (SAVMWLB) of the

vol ume nmenu | angudge dpleaak ionVifded) tbl3tdgserilhedn whiilkd Roieniseic ti¥MMsBSP) -
112. In 15 the optical disk systemshown in FIG 1 there is set the code -
for the | anguage rsgaicers ithet mambeunt(ny of laaguageshdye onke afids aekpuiiselso be
used. Thus, the code for Japanese is set in the system ROM RAM section 52
if the optical ditde spdume menuo lsagyaee cedgaf¥NMMLEZODER)t desatribeldy, t he
code for English is set in the section 52 if the systemis to be used in
‘the United Statd® the Y&¢l)thsvedusgomepnadanguage bleckapgidagercode
(VMWLCODE) acquired in Step S19 coincides with the 25 | anquage code preset
in the optical di(¥MMBSPIMLllZhe IBpSEEPI §4 2 uhps i6odstesmspe. whetbeapos24,
the system CPU secti%h 50 %cquires th% start address (SAVLVMLB) of ,0000 a
mp- mv 0 0 A ongtpthe number (n) of languages has been reduced to

zero. If Yes in 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 520, that is, if the language code
(VMMLCODE) acquired in Step S19 coincides with the
25 language code preset in the optical disk system, the
operation jumps to Step S24. 1In Step S24, the system

CPU section 50 acquires the start address (SAVLMMLB) of



s mO0OOe O0OO0Ov 090 39 the volune nenu | anguage bl ock (VMWB) 113
descri‘bed in the volume menu | anguage bl ock pointer (VMWBSE).112" whiTh-

i ncl udes the | anguage code (VMMLCODE), and further acqpiﬁg§;tﬁ§£§qjuaez
menu | anguage bl ock (VMMLB) 5 113 fromthe start address*(SﬁVNNtBTf I°A” St ep
S25, the system CPU section 50 determ nes 4ghe volunme nmenu PGC information
(VMWPCCI) 109 fromthe nunber of the title menu (NTM and the title nenu
PGC information (I VMMWGCI TM corresponding to the nunber 10 (NTM. The
nunber (NTM is provided in the volume nenu | anguage information (VVMWWBI)
108 included in the wdlure @iy laangiaee Blloesk ((MMYIES) 11583 RedHinRG iih
Step S24. The section 50 acquires the relative start address (CFPLSN) of
the vi deo obj ect ther vdiameolmemn lbmguage blicck Eoistterut(@MMIBSH) ngt2 title
menu described in the volunme nmenu PGC information (VMMWPGCI) 109. In Step -
S26, the system ®GPUedncdmdss ddieel@ngeiget icodeo | { VMMLEODE )PGEnidnf or mat i on
(VMWPCCI) 109 fromthe nunber of the |anguage nmenu (NLM and the | anguage
20 menu PGC i nf orfgttiher @odawimss| the veluaepswediund anguaige biloede r( VML),
The nunmber (NLM is provided in the volunme nmenu | anguage infornmation
(VMWLBI) 508 i ncllddedram thge sk@in@dsdaRs sl dSGYAYEBI-ock (VMWB) 113. The
section 50 acquires the relative start address 25 (CFPLSN). of the video

object for the vol ume ‘RefterhiSdR: EhRs SYEHERSs CBNe SPEEdOT 20gfaFermenes
described in the jvolye reny PAE ntormaton (VWEGREE} %0s £- B 0Ene?® 0
number of the title menu (NTM) and the title menu PGC
information (IVMMPGCITM) corresponding to the number
10 (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 S524. The section 50 acquires the relative start
address (CFPLSN)} of the video object for the volume
15 menu which constitutes the first title menu described
in the volume menu PGC information (VMMPGCI) 109.

In Step S26, the system CPU section 50 determines
the volumé menu PGC information (VMMPGCI) 109 from the
number of the language menu (NLM) and the language

20 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 section 50 acquires the relative start address

25 (CFPLSN) of the video object for the volume menu which

constitutes the first language menu described in the

volume menu PGC information (VMMPGCI) 109.



40 In Step S27, the system CPU section 50 adds the relative start

addr esses of the vol une nenu vi deo obj ects, which have -beenzacquiT ed: iM_-
Step S25 and Step S26, respectlvely, to the start address CSAQCBVMN} 53
whi ch pertains to the vol ume menu’vi deo object (VOBVMV) =~ 96 atfd ®hi CH Ras
been acquired in Step S15. A volune nmenu pg@gram chain is thereby obtained
fromthe volunme nenu video object (VOBVMV) 96. The data cells form ng

this programchain are supplied to the video decoder 10 section 58, audio
decoder section 60 and sub-picture decoder section 62 through the system
processor section 54.I17het€@CORR] SloStspeELPHOsREi bR 5P Codlds tfige dat a
cells into digital data. The D/ A and data-reproducing section 64 converts
the digital data telaviesasogryiadddrdSsss gnfil tlee dvahumen ahegu axildeo Si gnal .
The video signal is supplied to the nonitor section 6, and the audio
signal to the spekkesrtsecvhibnh ghavécbemmiacquisesd i on Btepli 3P agrsd aSvépsual
vol ume nenu, and the speaker section 8 generates an oral volune nenu. The
moni tor section 6520, ceeseReplegly, vior Uble near W ddiresm s{ SAVORNMMY or
exanpl e, the trademark of the novie production and a caption "Collection
of Mbvies Btarri rf‘gh%ﬁh Peripingete "the @lymedieme eidaqiskirdfou Y@BWED| ay

the title nenu a to, select one title from anpng those 25 dlsplayed
in the nenu, hglg éﬁb’e‘ﬂ? J‘Q‘ﬁeb??rbvé‘%‘ﬂb’r’feé)o‘fn Fﬁf@? and® 3P 1us une

na the'volums oL (11,92 (RIS, ) cana ey o plurgld Ly of (111
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 processor 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
example, the trademark of the movie produgtion 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,



for exanple three title nenus. In this case, it, is determned in Step 824
(FI.G *31) that the file 82 con- tains three t|tIe menus, fbﬁ%@ &3)°°aﬁd T
Step S24 there are acquired the title menu PGC informalidp’s .= : :

(1 VMVWPGCI TM corresponding to the nunber NTM (= 3) and “hessvotune° néﬁU”PGC
information (VMWGCI) corresponding to thgjnformation (IVMWCC TM. To
sel ect one title, VMWCGC #1, VMWGCl #2 and VMMWPCCI #3 are cyclically

swi tched by operating the key/display section 4, 10 thereby to switch the
menus di spl ayed. VMMPCCl #1 describes the start address (CFPLSN) of the
video data itemfdihexanfier Hhafeel SNt lef rdnses win ahicarads®, da4] det ed, the
title set serial nunber (TSN) and the start address (SATS) of the title
set -- all for tketéntindd imeftelbB2dhqiId.n 3B)Gthadt. tWeVEGTe? B2desar- bes -
the start address (CFPLSN), the nunber (SELTSN) of titles, the title set
serial nunber' (T3irendhdee ttittlle meausst(iMM addiesses (BABSep S2dl | for
the title menu 152 shown in FIG 34. VMW #3 describes the 20 start

addr ess ( CFPLSN) there mrtbacquimensiheoit itile aenu Pﬁ@ tinflogrmadtioser i a
nunber (TSN) and the title set start addresses (SATS) -- all for the title
menu 153 Sshown i{f BPMECCHAM)TGIesPONHEYILES tEE @IhﬁﬂW%(‘fﬁdnﬁ%ﬁbng

the three, the u 0 rates the k d 25 provided in_the key/displ.ay
section 4, theretsﬁl Vp ﬁ%&PrE§§ﬁgﬁeévnyFﬁé)dEQFFéﬁPPPﬂ%§9

T | ect f th b t he 0
20 20 000 ag oarto. thP @?rﬁta&ﬁbil (o huagtih o, b9 senRabaony B481800) o
set. the user opgaies hhe eyl spl SR TR
FI

151, 152 and. 153
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 titie 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 theltitle 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



represented by one or nore data cells. In each title 5 nenu displayed, the
background may be either a still picture or a nmoving picturesc=signs;® .o "
synbols and title nanes are displayed in the formof sub-pittates aid, it.”
required, an audio is reproduced for voice navigator. The «dalsa” -2« ss” === -
representing each title menu, which is defigwed 10 by one or nore data
cells, is treated as a program chain. The selection of a video title set
84 or an audio title set 86 is started in Step S31 as showmn in FIG 32. At
first, in Step S32 the system CPU 15 section 50 acquires the nunber (NTM
(n) of the title awmkivisdaiel idwms/0lwhif-eire A Iudet nat ithe (MMMIRGEat f or
the ntitle nenus. In Step S33, the first title set nmenu 151 (m= 1) is

di spl ayed, from tttee nesrr Sipatatesdrhes sceyOreRls§N)ayprsmadtdech idn t IBadh resft

vol ume nmenu PGC 20 information (VMVWGCI#1). In Step S34, the system CPU
section 50 waits fhe witle mmnud rldn t HS kaeandlilhd showgedt @IGh 340 iSt ep
S35, the section 50 determ nes whether or not a nenu-sw tching command has
been input from sieRRERCHed &Y iane 30° mer«aatd seldys sedin @ach tizgdf Yes
in Step S35, the operation goes to Step S36, in which the section 50
determ ness i f m Fenu |displayed, dhe b@%%‘mqﬁ)‘“ﬁﬁ I?@ @pé?r}@ﬁ énh stdtldrns to
Step S33. ppddarr ppad dpQopr poOd ppOBab, dd
CoOoddaddp @t £ a43“°"|’fn9\ld’licr¥‘3t%p sg,;%xS(,msgmbplst adgditdid on
goes to Step S37. In Step S37,. the, syst CPU sectlon 50 increases, the
val ue of m by ondJIF< GRe: dySPIAYEL it gogggof 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 title set 86 is started in Step S31 as shown
in FIG. 32. At first, in Step S§32 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 S33, the first title sét
menu 151 (m = 1) is displayed, from the menu start
address (CFPLSN) provided in the first volume menu PGC
20 information (VMMPGCI#1). 1In Step S34, the system CPU
section 50 waits for any input from the kgy/display
section 4. In Step 535, the section 50 determines
whether or nof 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 536 (m = n), the operation returns to Step S33.



the mth title set nmenu is displayed, fromthe nmenu 5 start address '
(CEPLSN) provided in the next volune menu PGC infornmations¢\AMMPGE #m) . ;2 I°n:
Step S39, the system CPU section 50 determnines whether or: nbt “the §¥rial -°
punber of a title set 84 has been input fromthe key/display -sectror 4s-°|t
No-in Step S39, the 10 operation returns tqgs3Step S35. If Yes in Step S39,
the operation goes to Step S40 (FIG 33), in which the section 50
acquires the title set nunber (TSN) fromthe nunber (SELTSN) (n) of titles
whi ch can be selected in VMWCC #1, VMWGC #2 and VMWGCI #3, and hol ds t he

start 15 address IfSABS)irofstichpe St36t (@ $€tn)§4 thien opesfa t34h gdes s istiagCPU
section 50 obtains the video title set PGC information block table
(VITSMPGCI BT) 121 S3f7 .t hdrnt iStlep $87 ,nahecisystsh) CPir sractiiba 50t lidcsetasrignber
(TSN) acquired in Step S40 and 20 the title set nenu PGC i nformation bl ock
tabl e group (TSMPECVEBIGe 93 mabhy Selecdis =amsub-lpi.ct Mhesn, dm Sueipo S38L,r eam
and a programin the sane way as a tile nenu is selected. In Step 542, the
syst em CPU sect i &Resm-3ix &iifd et set menunfigr ddisipdayed t Haom tthe semununber
(TSN), fromthe title set nunber (TSN) acquired in Step S40 and the -title
set infor®ati on §&&c¢h asldsesr (€ N)Teropifdedying thepnext volugeomen® nn
n0O0O+ 000voOtl noOONNnnNnanOonom - 44 thereby acquiring
the start addres&CCSAPSRFRAtIPTY HYMMPELIEMN et I SR §3Pabltde( TIATRT 94,

h r r AT I.BT), of ' nu_progr ar
the start add e%%u(gec %E%CS% %e%er%g%egla ot %& oF not the Serial

number of a title set é4 has been input from the
key/display section 4. If No in Step S$39, the
10 operation returns to Sfep S§35. 1If Yes in Step 839, 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 S40 and the

title set information search pointer table (TSISPT),



chain bl ock table (TSMPGCI BT) 119 and the start address 5 (SAVOBTSM of the
title set video object (VOBTSM. In 'Step S43, the sectiqr<50-acguires.ihe:
attribute infor- mation of the title set (sub-pictures, audib datd :Ttend) -’
selected in Step S43, fromthe title set attribute table TSATRFP-=9% and -
the start address 10 (SATSATR) thereof acqujjed_in Step S42. In Step 544,
the section 50 sets paraneters 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 S$45, 15 the

system CPU sect i oth&PeBpkesqaceens tRetdeatt ta@is®ls BIaTIRAPRFOSHaEE Wi th
the start address (SATS) of the title set 84, which is held Iin Step $40.

As a result, a ttitbensou astebbaieectable SISHTIPAP, 94, MONeestatte s
selected fromthe title nenu obtained in-Step S45, 20 whereby the novie is -
pl ayed back. The sgdtess CEEABSMPGCOIBBD o Latlse thiet Mé deot théhe pBejram
managenent information (VISM) 141 of the title set 84 fromthe optical

di sk 10, stores t¢traimfblockitomble¢ THNHGALAT) nt 10 tdamed shise esit KB KRiddess
section 52, and 25 acquires information for managi ng various data itens
about the 3itle se$AVABTSMohsthectsile 28t thideg tdkjecet (WABTSM) . In
accordance with the managenent information, ggq pOOO 00 Osa(r) OGODp ao
ocvea Oo o bBBeP ¥é GFhe)sertion SOy NGRS dr@oattrimte himfext i on
50 reads fromthe optical disk 10 the pro- gramchain corresponding to the
movie title sel edt@eiem o5t Subtlergt | @%T@%@%el@@#%r%% t he

program chain se]Jected are read fromthe vidgg obj ect (VQBTS
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 accordance with the start address (SATS) of the
title set 84, which is held in Step S40. As a result,
a tifle menu is obtained. In Step S46, a movie title
is selected from the title menu obtained in Step S45,
20 whereby the movie is played back.
The system CPU section 50 reads the video title
set management information (VISMI) 141 of the title
set 84 from the optical disk 10, stores the information
(VTSMI) 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. In accordance with the management information,



5 144, one after another, and input to the data RAM sec- tion 56 through
the system processor section 54. The data cells are supplweﬁatp,ﬁhe’V|dBO"
decoder section 58, audio decoder section 60 and sub-picture &ecgdet s s

o

section 62, in.accordance with playback information. 10 The-decoder == == -
seetions 58, 60 and 62 decode the data celd{s into digital data. The
digital data is input to the DA and data-reproduci ng section 64. The
section 64 converts the digital data to an anal og video signal and an
anal og audi o signal. The video signal is sup- 15 plied to the nonitor
section 6, which thepeytsidhesomeais Theomuthe spgitall idi Supp I8k tprd-he
speaker section 8, generates sound and speech. A nethod of recording data
on the optical digkardGChaichrdahaspordbingldia tars raudien tdiatle carldicted in
reproduced 20 in the logic formats shown in FIGS. 4 to 29, and a system
for recordi ng datstey S4f s déhat riscordiengatrmetdeid,s viiddmiyey dese rpdyegkam t h
reference to FIGS. 35, 36 and 37. FIG 35 shows an encoder system desi gned
to encode 25 vi dé@mﬁ?qumtﬂrq ggask fingre thelou dea oYjdat FAATS )t he
title set 84. As shown in FIG 35, a video tape recorder (VIR 201, an
audi o t apé r ecor deté Q(PZ‘%rﬂ)ﬁ'\ﬁﬁ ARRF NS0 -andn InBH ta o ERRy 61943 \RAMN S m o
mv a0 0 o v nD 000 3g§q2 qgo O 46 a sub-picture source 203 are used
as sources of vide® h 08 SYRHES BE e(ﬁ% SRAECONT dyectiffel .

The recorders 201, and 2 and the s urc 20 ener vi deo. dat a,. audl 0
data and sub- pi ctCEﬁ'qéa Ojil & DI WRS adddlfty Wkid

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 dafa 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, which 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 fitle set 84. As shown in FIG. 35, a video tape

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



5 tively, under the control of a systemcontroller (Sys Con) 205. The
video'data, the audio data and the sub- picture data are suppi-red:tgorra .2 *=:
vi deo encoder (VENC) 206, an audio encoder (AENC) 207 and & stb- @i Etare -~
encoder (SPENG 208. The-encoders 206, 207 and 208 10 perf'@fme<Al Dee o cov -
conversion on the input analog data items 43nd_encode themin

dat a- conpr essi on node, under the <control of the systemcontroller 205. The
encoded video data (Conp Video), the encoded audio data (Conp Audio) and

t he encoded sub-picture data (Conp Sub-pic) 15 are stored into nenories

210, 211 and 212a sepppititvee bpurtbe28yshed agatr akl ebuz8dsr eFdsitae Vi deo
data (Conp Video), audio data (Conp Audi o) and sub-picture .data (Conp

Sub-pi c) from thhdarepoaudio2#i@ta?ihdasdb2pictare duppl,i eespeemively.file
formatter (FFMI) 214. The 20 file formatter 214 converts the input data
items to a vi deoTHet aetbkrdprso@Dai andg2finagdmehe datacet 808 genelrase t he
setting conditions and attributes of the video, audio and sub-picture data
items. The syst emideondadblepudds davaesndheubi-géotdaeadkihe raspea-25
menmory 216. A standard nmethod in which the systemcontroller 205 forms a
video data file WiVPlFe uRPPAi fiba. coptspbech aosystempcgnprolped ¢BYs00 o a
ao o0000O0OOO0OONOQO0O0 OO0 OO OO0 a 47 First, the video data and the
audio data are EARYdEHSInt Bhen¥dden dplige 8hEaaredfpdetacandakhe &nboded

audi o data (Conp Audioé, as shown in Rhe flow chart of Flg. 36. More
speci fical |y, inpSFEBr 76§t§h§re supplied to a video encoder (VENC)

206, an audio encoder (AENC) 207 and a sub-picture
éncoder (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 (Comé 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 @ata 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.



5 paraneters for encoding the video data and the audio data are set. Sone
of thé paraneters are stored in the system control l er 205-and-are used.d
the file formatter 214. In Step S71, the video data is pne-aeﬁcoded”hne 5
accordance with the paraneters, thereby 10 cal cul ating the=ephrn&k°svze For
codes into which the video data should be,distributed. In Step S72, the
video data i s encoded based on the code size obtained in Step S71. The
audio data is also encoded in Step S72. In Step 573, a part of the video
data is further 15 encoded, if necessary. Nanely, the video data and the

audi o data are encodegiirtt,h@ heequaRee daft aSheRs tRE0 audd oS Gata Adde
meanti ne, the paraneters for encoding the sub-picture data are set in Step

S74. Some of thesgicodedpdmnaneeticddede videoedaita t(ltonpy Mid@aQonrin! | er 205
and are used in the file formatter 214. In Step S75, the video data is
pre-encoded i n aenodexc @udibh dafte (Compmalelis.) , Tasbehowre ispetief ifQow he
encoded video data 25 (Conp Video), the encoded audi o data (Conp Audi o) and
t he encoded sub- ghetrir @ fd&I& .( G6np Vohrepisppcdrfdacaddiyhi ned Sitetpo ST 0y dde dat a
file which has the format 1 pa 0000 a0 ao - 6 CO0 a 000 as aOddOOO
O 0 (c) 050 - an®axameisys0dosCengoddngsiben viidep datag angs tivel laugd o
explained with reference to the flow chart of FIG 37. To be nore

specific, in Steflatrearg ggta cérre1od the paxaretedsagreh&ter@dmim unit of

the video data, and
the system controller 205 and are used in the file

formatter 214. 1In Step S71, the video data is pre-
encoded in accordance with the parameters, thereby
10 calculating the optimal size for codes into which the
video data should be distributed. 1In Step 872, the
video data is encoded based on the code size obtained
in Step S71. The audio data is also encoded in Step
§72. 1In Step §73, a part of the video data is further
15 encoded, if neéessary. Namely, the video data and
the audio data are encoded in the sequence of Steps S70
to S73.
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. In Step 875, 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



5 the cell information (Cl) about the data cell 150 is fornmed. In Step S77,
the configuration of data cells constituting a program chatJeeand:tbe .:
attributes of the video data, the sub-picture data and tHe audi o:dat'a -ar
set, and managenent information (VISM) 141 and a 10 searcheap table -
(VISVAPT) 142 are generated. (Some of thesgyattributes are information
once used in encoding the video, audio and sub-picture data itens. The
rnformation (VISM) includes information about the programchain.) In Step
S78, the video data, audio 15 data and sub-picture data (Conp Vi deo, Conp
Audio and Conp SiHuwai Cin ams ding deds iwitio RREksup1aihd PR ¥ PendCks
are inserted, each for one 1GP, so that the data itens may be reproduced
in the order of tHoretleodEow Ahart reBSEHIG. @870 tle set 86 having the format
shown in 20 FIG 28 and including gne or nore video files is provided. The -
i nformati on about the Tw der amxshapedis iaesior iSisxp ISV 65t ep diita ase]dr Aggtam
chain information (PGCl), either by using the data base provided in the 25
syst em control | eri2@Engrdhed ids rdeegsiariyqun maittt iafy theher idetealatat ,a,aradidi 0
data and sub-picture data again. FIG 38 illustrates a disk formatter

syst em whisch- o Dtbe celd igfipymatgoay r((d JEIPata they data weslilgidd tis f or mat
the title sets 84 and 86 as de- scribed above and record them on the

optical disk 10. fommegeen Iy than §7738 theheanfiamrsdiiomrfhwates qglls |

file data itens) are read fromnenories 220 and 221 and 5 supplied tQ a

vol une for metter CRNRDTYLET B PRAI5HTE Chdfrnde t i e tdddhutes mfhdddhent

information fromth tjtle sets 84 and 86 an enerates a val u
information fil é“f?%o 'y,tq']eogfi“g"é’dtcémirtee t%r &y ai“ﬁhtongﬁ"ta

are set, and management information (VTSMI) 141 and a

LX)

L] n(D.

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 S§77 as program chain information
(PGCI)}, either by using the data base proﬁided 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 formatter system which



order shown in FIG 4 so that they may be recorded on 10 the optical disk
10. The logic data formed by the volume formatter 226 is, supplkied £0 a- =l
disk formatter (DFMI) 228. The disk fornmatter 228 adds egrorf;coanécging:
data to the logic data and converts the logic data to phy&ieal ¥t d: The °
physi cal data is 15 input to a nodul ator. 23@, which nodul ates the physical
data to data which can be actually decoded on the optical disk 10. The
data output fromthe nodulator 230 is supplied to a recorder 232. The
recorder 232 records the data on the optical disk 10. 20 A standard net hod
of generating datig designededer dedman the ditkel@ewisl B4nandb@sexsl diered,
wth reference to FIGS. 39 and 40. FIG 39 is a flow chart expl ai ni ng how
to generate | ogiscrddied taboye medordedrdnthee opt ithal ogitdkal0odisk 125 shown
in FIG 39, various paraneters, such as the nunber of video data files, the’
order in which te skidnesrome FiG-adGed thed tikdesiseds 8¢t and Bl dd-eare set
s(r)y 09000as_aO00(r) QY0OO0OO0OOQ00®O 00800000 0000 ane
00 000 0 - 50 ifdlst €gtssd-temsan aren reagy IEom NeBrEAEs RR6r ARG 441 and
generated fromthe paraneters and the managenment __information for the video
data files |n SE&ppded trea V8 ifﬁFB\a%é‘Firorfvgﬁa')viz o dadtg FeruRe;re

merged in 5 the aorder .indigated by .the | ogic bl ock . nynbers .assigned,.to the
vol ume i nf or mat i FRTHFHEFe ﬁd@&qﬁéngfma IETEREr &6y © iRG 5GP & a to

be recorded‘on tQﬁéTé“éé%s 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 may 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 records 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



Thereafter, physical data to be recorded on the 10-disk 10 is generated as
Wl be explained with reference to FIG 40. First, in S{ep<883.,:1.0gic: *°°:
data is divided into units each consisting of a prescribgdgsﬁynb§r§Tﬁ s -
bytes, and error-correcting data itens are generated. Nexts, tn Step-S84; °
each logic data unit is 15 conbined with ogg error-correcting data item
providing a physical sector. In Step S85, "'the physical sectors are

conbi ned i nto physical data. The physical data is nodulated into data

whi ch can be actually recorded on the disk 10, in accordance with specific

rules as has 20 baeptdgssgobedrnehh iﬁfSEGEC§8§9 {BeukhbOWnebRAt9bn EEG
40. Thereafter, this data is recorded on the optical disk 10. Industrial

Applicability Asgdaseatbadfabmveheopagamnetarsi agdaneHeumanaibmént25 | arge
storage capacity of the present invention, one or nore title sets and the
volune file infoimibrmatibat forahhgesitdhesdatat fklests AneSteposdRd, thach
title set vaoaos... aveOQaoV 40 (r) 6v O OO .. 00 00 00O 49
Sao e 51 consisvpohgmef infpkruatlionyanfl vitles gatai fibeedare meéogedalin
sectors. Wth each title set, the title set nmanagenent information to
manage the t.itl etbet ordss| indijagtedebyl bhpatradat bBlackanprbgbacassbgeed are
stored 5 in separate files. In_a _searching action with such a__recording
nmedium first, the tBePuMBlPmeoLiRAPEBAtionraRd the wideprdataf 6i#@Eron on
the desired title set_in _the, entire volume, Thereafter, .the panagenent
informati on” on thergl¥ fegming| dogif fatachaiPedranardre 63t thes

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 583, logic data
is divided into units each consisting of a prescribed
number of bytes, and error-correcting data items are
generated. Next, in Step $84, each logic data unit is
15 " combined with one error-correcting data item, providing
a physical sector. 1In 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



10 reproduced. Although the storage nediumhas a |large nenory capacity,

t'he desired playback data can be reproduced reliably and sw {tt{y,- becayse--:
the volume file information manages one or nore title sets and. €ach.title
set has management information. 15 Furthernore, as for sel’eet”skhfGemati on, -
the volume file information includes selegt information on the

reproduction of the volune, such as an object for displaying a volune nenu
for | anguage selection. It also includes select information on the
selection of 20 each title set, such as a title set nenu for selecting a

title, a sub-picooneistiangedoa plugdad ityPerofidvdi partAeiendanghy, the
desired pl ayback data can be selected swiftly, just referring to the

volume file infoloaticadl. séstoas .bedntiesachbedtlensetr, nhee tiitlleeseet s and .
25 volume file information for.managing the title set or title sets are .
recorded on the manggesgpiciinforsatidnngo medagm sbeotditig sett hespilésent

I nvention. Each of the 00 oc o N9 O4 00 &r)9c NOB OO 0"" 0O 52 title
sets consi sts of a&dpltheaPilaybarki dpés @i ehprapybagkovbdedti arehstpoes of

| ogi ¢ sectors. Each title set _contains information for nanaging.the title
set and &ata tolﬁesﬁ@ﬁFéﬁﬁcéé}eﬁhicﬁnaPeS§P6F§&anaﬂFﬂP§r@thSSPFPe§. To

retrieve any desired title set from,th recording nedium the vql une
i nformation fil e PSOFALDE mediymy ﬁFPﬁe ﬁgﬁiﬁﬁﬁugﬁu%néeﬁﬁPFFﬁg fheTread

informati on about the desired title s m t.he .vol.une iLnforpation, file.

Then, the mdnage nFcﬁHFGPnéP'8ﬁmﬁgﬁopﬁ%ngggﬁrgﬁsi6e9iFFEigeFerleFQFned.
The volume infor jgtigl (o) fne ™ 3085k tb83°Lna" fahbbbheRE! 1nBBIRKELOh?" 9°
on the desired title set is acquired and the data is

10 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.

15 Furthermore, aé 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

20 each title set, such as a title set menu for selécting
a title, a sub-picture’s language, 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

25 volume file information for managing the title set or

title sets are recorxded on thé large-capacity recording

medium according to the present invention. Each of the



storage capacity of the recording nedium and each title set contains
title'set managenent information. Hence, any desired data-gan-per == = =--:
reproduced fromthe 15 mediumreliably and quickly. The val unre"i nfoftati-on:
file, which is used to select one of the volumes recorded-on °the=meti um: °
has selection information useful in reprodcing the volune, such as a

| anguage nenu, and al so selection information 20 useful in selecting one of
the title sets, such as a title set nenu which hel ps a user to select a
title, a sub-picture language, and a type of audio data. The desired data
can be quickly sdliddteededisd comsrisdsced aqguileiday itlyy ofeffdleisnghticht lecevol une
information file. THHS SHEET HAS BEEN ' o (r) o oa n REPLACED (r) o a a o

0 0 0 BA AQ 000ro®vigiesl im thel form of) lppit] sectszys.c Eachititielsetl A |
MS 1. Arecording nediumw th information recorded in high density, ‘
conprising: at | &2atadds dinfloamadiog £91 managiing dhe dd3dSoset andata file
consisting of a plurality of data cells each storing data tqQ be reproduced

and a managenent 98%% 9 & FEPERYCHSi BRICY a%en 8§PR§%ad to fddterenkhi ch
th dat |1 e tob d d; .vol : t tori
nformat; 6 Tor LG SRanagong Ad Se: PetodeShias ARstBnerin LIBBIETE vol uno.
f th di i wh in the dat |1, f the d fil,
eproduced | n acBSEREAREdAERI e EFoPSatEn B GrBATRA™ fRdo drutdEst
managenent area, .2 tfri%md‘?%x% %Je'd‘iumt,h hﬁ% tc?ﬂﬁh'hﬁri?l 82 133% A 1 %@l ue

managenent area are aligned on a boundar ogi cal sectors.
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 lea$t 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 quickly.

The volume information file, which is used to
select one of the 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.



2. The recording nmediumaccording to claimJl. AmbﬂLfin said data file for
reproducing data is aligned on abgyodHPFTHEASBEEN the date celdl 57 20 35 °7°C
The recordi ng_nedi um according to clalnRgp#Agggarein sai d volsun® nbndgemsnt:
area stores first nenu data for uUse—in-selectng—the title'set area® £ °

The recﬂmumﬂ'[ n ording to claimz3, gawherein the first nenu data

i ncl ude m Hm,t’gm 25 whi ch can be sel ected and which can be

di spl ayetl i 'di Mfesent |anguages. 5. The recordi ng nedi um according to
claiml, This Sheet Has Been Fe laced [IIli~11(11l |1 as ve ao TH S SHEET
HAS BEEN a oo eou c 0 a e o a e Ct 11CSi-A54 M 80 as nNDO 0S oas S
Fitlririffihdjiflgdjjf REPLAC ED |f wherein the vol unme managenent area
stores vol unme- sel ectilng Anfrecodiog dedinmngichndntfoemation reeprdedci ng a
volume. 6. The recording medium according to claim5, 5 wherein said vol une-
management area $fohdghsdessdtyengompatigiagscri bi ng conditions for

sel ecting the volune- selecting information.' 7. The_recordi ng nmedi um
according to claim 1, atwdepsitnosg §i¥deusetnanagebaludiag atolesspr ogeam
10 information representing a procedure of reproducing the data cells. 8.
The recor & ng neddtfm ddd6r GPRGLEE18GarH & Pligaldty P%edéﬁﬁacééﬂﬁseépé

video data cells to he
s orgng 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 management area storing information for

10 manéging the title set and information about a volume
of the recording medium,

wherein the data cells of the data file are
reprbduced in accordance with the information stored in
the_volume management area, and the data file, the

15 _title.set area and the volume management area are
aligned on a boundary on logical sectors.

2. The recording medium according to élaim 1,
wherein said data file for reproducing data is aligned
on a boundary between the data cells.

20 3. The recording medium according to claim 1,
wherein said volume management area stores first menu
data for use in selecting the title set area.

4. The recording medium according to claim 3,
wherein the first menu data includes menu data items

25 which can be selected and which can be displayed in
different languages.

5. The recording medium according to claim 1,

This Sheet Has Been Replaced -
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reproduced in the formof video data. _and the 15 managenment file included
in said t|tIe set ~area- -contai ns manap@RESHERAY LS desg i bi ng- a--pt ogedur e, pf-=:

reprodu0|ng ata cells. 9.1y The g nmedi umactordirigs e =
elaimi, IH' tion i HEPLAGED. codes" 20° desi gmati-ng
a Ianguage |n* 0 be repraducgd. 10. The recordi ng nmedi um

according to cIa|n11 wher &i n sai d recordi ng nediumis an optical disk.
11. The recording nedium according to claim10, 25 wherein said opti cal
disk has a lead in area at inner side, a lead out area at pheripheral side

and a data recordiexgai ethd REd Lithe gnfrigbridrit @reel shalwoumgy s Sheet
Has Been Re laced 11111111121211111 11111 i1 0 o a oa~ 0 CL KS *
o(r)(r)~aa~ (r)oczde{aing)arsformtatnmmginiintinmy esmditionkhearecor di ng

medi um according to claim1l, wherein said volune managenent area is
arranged at the naﬁmnduqmngaamwniwmatsaud title set area i-s arranged 5

bet ween sai d vol unme managenent area and said |l ead out area. 13. An

i nf or mat i on-reproduci fy affer aaeerdagpmedivn aceadidiggrdansliagm Seadi ng
vol ume managenent = 10 information froma recordi ng medi um and readi ng

i nf or mat i &n-r epr SNRIHG e FPlamen MENAFSN Y BFea SreOTas: Gegiong Medwum i n

accordance wth the vo] une  _managenent information, said recordi.ng nedi um
havi ng i nf or mat 98 SSFFEPLING K %ﬁhd‘éﬁélst JFoIh FedOmHing fieaivolume-

selecting information.-
7. The recording medium according to claim 1,
wherein said volume management area stores program
10 information representing a procedure of reproducing the
data cells. |
8. The recording medium according to claim 1,
wherein the data qells are video data cells to be
reproduced in the form of wvideo data, and the
15 management file included in said title set area
contains management data describing a procedure of
reproducing the video data cells.
9. The recording medium according to claim 1,
wherein said information includes a language code
20 designating a language in which data is to be
reproduced.
10. The recording medium according to claim 1,
wherein said recording medium is an optical disk.
11. The récording medium according to claim 10,
25 wherein said optical disk-has a lead in area at inner
side, a lead out area at pheripheral side and a data

recording area including said title set and volume

‘This Sheet Has Been Reﬂlaced
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15 | east one title set area including at |east one data file consfsting of

a.pluralit lisggach st prirgss fre—mepr oguceerzand A° o3 7T
mnagemntﬂlmmﬂﬂﬂnm"ﬁf or mat iEg %%i%%;@ir%gﬂr order Eign"gV\hECEi"‘:the :
a0 | 0 na

data cells areto be reproduced, ahe—a agemerd af ed°st°oriTig °
i nformati on of managing the title set-angsintormation about a vol une of
the recording nmedium wherein the data cells of the data file are

-reproduced in accordance with the information stored in the volune

managenent area, and the data 25 file, the title set area and the vol une
managenent ar eamaapgemengynedeaa.a boundary between | ogi cal sectors;.
storage neans for storing the vol une managenent This Sheet Has 1111Repl aced
11111111111111 . 11132311 Zbe(rpeprdpngyvmedium ageording soaglai® SHEET HAS-

BEEN O 0 O ~ oOQpa ~LCS{ ACEDVY oo Ov Om1l ~00- ~~0~ (r)(;{%O~OQo oQdO
m LII1~11 |J!wheyein"paidfvelyne napagenent| axeaiis grrangedr aht LA read

fromthe recording nmediumand also the  information-reproduci ng procedure
i nfor mat i on whi éR2dsaPdareadfngentlfdssaidd tiher e ereat 18| arsanged
accordance wth the vol une nan?ﬁenent I nformati on 5 stored; ggd outgut

control Aeans fBFTFEEPoTALANYOLHBS (RRAAIRBEPE PR4CRBAJSALE WPRR PH

I nformati on-reproducing procedure information stored in said storage neans
and for converFFﬁa‘the data cells into signals. 10 14. The

i nfor mati on-reprodughng ARPRARLMAat B6ROFEhRSakE; R 2k hasatiber ei n said data

file for
comprising:

reading ﬁeans for reading volume management

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

15 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

éo management area storing information of managing the
title set and information about a volume of the
recording medium, wherein the data cells éf thé data
file are reproduced in accordance with the information
stored in the volume management area, and the data

25 file, the title set area and the volume management area

are aligned on a boundary between logical sectors;

storage means for storing the volume management

This Sheet Has Been Replaced
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reproducing data is aligned on a boundary between the data cells. 15. The
i nf.or mat i on-reproduci ng apparatus 15gg et ngst e pi m 13- whey gbn,saig -
vol une managenent area stores first memngeglabgnfor use inisel eCtidg:the: .~

title set. ' ion-rep] accordi ng” teg° civai e -
15; wherei “mmé"mmumm data 20 includeg nenu data itens which can be
sel ected anll whi ¢h ®an®be*di spl ayed in different |anguages. 17. The

i nformation-reproduci ng apparatus according to claim 13, wherein the

vol une managenment area stores volune-selecting information defining 25
condi tions for redmfeduatigrn readifonl & hel e doyiddmip et i-une pmd Wlistg the
apparatus according to claim17, wherein said volunme managenent This
Sheet Has Been Remlfaoad tibhtreprobihtlihll brbcedurel ihifokbda% iShERhiAS SErtt
.... gmoo 11 REPLACED "  oa o 0 0 0 00 O(r) 000 00 Gov * CL M3 57
area stores secos@ifemeadding deans Biasg reqddifiriconsheortitdel setti g t he

vol unme-sel ecting information. 19. The information-reproduci ng apparatus
accordi ng to cl aid®cerdanes siithsdhe volyme masagemnent inforaatdoores
program informati on representing a procedure of reproducing the data cells.
20. The iﬁfornatﬁ&ﬁgFﬁgréﬂﬁking apparatus according to claim 13, wherein

the data cells are vide ata cells to be reproduced i.n the form of video
dat a ' od%pd% control means forprepro%ucing t%e %ata

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

10 14. The information-reproducing apparatus
according to claim 13, wherein said data file for
reproducing data is aligned on a boundary between the
data cells.

15. The information-reproducing apparatus

15 according to claim 13, wherein said volume management
area stores first menu data for use in selecting the
title set.

16. The information-reproducing apparatus
according to claim 15, wherein the first menu data

20 includes menu data items which can be selected and
which can be displayed in different languages.

17. The information-reprodﬁcing apparatus
according to claim 13, wherein the volume management
area stores volume-selecting information defining

25 cohditions for reproducing a volume.

18. The information-reproducing apparatus

according to claim 17, wherein said volume management

This Sheet Has Been Replaced
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10 and the_nmanagenent file includedp i i area contains
management data describing a procedyf8iHBHEFBEPABARESPNG t he-wi-deo dara .3 -=-:

cells. 21. eproducing aRERLACEB acclordi gt o°«cl @idffd3s -~
wher ei n saulmﬂlfflmmﬂﬂM[l ncl udes desi §nat’bng <& leanguage
in- which data°‘is'to"be®reproduced. 22. _Theg5i nfor mati on-reproduci ng

apparatus according to claim 13, wherein said recording nediumis an
optical disk. 20 23. The information-reproduci ng apparatus according to
claim?22, wherein said optical disk has a lead in area at inner side, a

| ead out area at arphesitphesakesond mafduaddabadeseiding eboditiohedirag
said title set and vol une managenent areas. 25 24. The

i nf or mat i on- r epr sélecndnapparavoldunaceseldicngnyoialfairmazionwher ei n sai d

vol ume nmanagenment area is arranged at the |lead in area side and said This
Sheet Has Been Repl ad@€d 1Th&linfoimatiohitéprodadingl hpphickikthsChl | 111 fl hi
THIS SHEET HAS BE a a e o o fl CL 111E mo a REPLACEDa s A9 0 O' va o
116 o0 58 title gecozdaagi §oarlanfed3herwherainasdidovokumenmaaggemantar ea
and said | ead out area. 25. A nethod of reproducing infornmation,

conpri si n§ the sB&foFLorefeRIPHFFoLBARTRARAGRNERPIPALBEARGI 8n from a
recordi ng medi um and readi ng i nformati on-reprqduci ng. _procedure information
fromthe recordi RGORFBERER Ph rSPEBHHSARE ®hEhdpka ¢BLdFe nmanagenent

informati on, said

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,

10 and the management file included in said title set area
contains management data describing a procedure of
reproducing the video data cells.

21. The information-reproducing apparatus
according to claim 13, wherein said information

15 includes a language code designating a language in
which data is to be reproduced.

22. The information-reproducing apparatus
according to claim 13, wherein said recording medium is
an optical disk.

20 23. The information-reproducing apparatus
according to claim 22, wherein said optical disk has a
lead in area at inner side, a lead out area at
pheripheral side and a data recording area including
said title set and volume management areas.

25 24. The information-reproducing apparatus
according to claim 23, wherein said volume management
area is arranged at the lead in area side and said
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rrecor di ng mmedi-um-havi ng i nformation recorded in high 10 density and

conpri sing one title set a T ar-jl east-Qre-cdat acfile ~=-:
consi sti ng’%’!“(ﬂﬂ g wm f data cgﬁlssé% r}ggg%ﬁ*ﬂg data o be : :°; %
r epr oduced c W file st Linq%_ b tionjfor renagi ngearcorder:

in-which the data cells are to be 15 repraguced, and a vol ume managenent
area storing information for managing the title set and information about
a volune of the recording nedium wherein the data cells of the data file
are reproduced in accordance with the information stored in the volune 20
nmanagenment area, tidd hReuairkd iilse arddadiddd RetsRlendlsedd adunke Vol une
managenent area are aligned on a boundary between | ogical sectors; storing
t he vol une managewesEgemsndr rdeaondr spricdlead fouamatdea .r ecor di ng medi um 25
readi ng the information-reproducing procedure information fromsaid title
set in accordance wi t2%.t hé& medlhode ofaregeoeuc ing’ dnfetrimart istngr ed and
storing the This Sheet Has Been Replaced 11111111121112112112111111 ODv U
UOILIl Iftl n o morpwising the sttep ©fisf 11 111K liii THASBNo OO o aD
REPLACEDDD* 004 O0OUOODM CLMS™* fJOiQ(r)90 DO Doe - 59 -
i nf or mat i &n-r epr oduci AFIHEGe FPlanen FGNRYerGRt oxrp@kiofu e ©he data .
cells in accordance with the information-reprqduci ng procedure information
stored, convertiHRFANHE Waledddm &ndh £&agiggaiatoznatdonyaepregucs Nohe
signals. 26. The nethod accor in% t.0 clain1%i, wherein said

- mation from e

T

procedure infor recording medium in
accordance with the volume management information, said
recording medium having information recorded in high

10 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 storing information
for managing an order in which the data cells are to be

15 reproduced, and a volume management area storing
information for managing the title set and information
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

20 management area, and the data 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;

25 reading the information-reproducing procedure
information from said title set in accordance with the

volume management information stored and storing the

This Sheet Has Been Replaced
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data file for reproducing dat a is aligned on a boundary between the data
cells. 27. T h sai d _«d0G-¥0l pnpe- .z ---:
managemnent ar !Hﬂgﬂj ﬂ! nu d tmsngg%gﬁgﬁm B%EQ dl ecti: ng the 6il1Te set.”
28. The net hod aeccot | ai m 2%,-—wh fb {%p ilr st ey =efat-ae ncl wdes
menu data itens which can be selected and gahi ch can be displayed in
different 15 | anguages. 29. The nethod according to claim25, wherein the
vol une managenent area stores vol unme-selecting information defining
conditions for reproducing a volune. 20 30. The nethod according to claim
29, wherein sai d infuret isanagprducdingd prioietiu ree GHTd reitidigt and

descri bing conditions for selecting the volune- selecting information. 31.
The met hod accordi ng trepdogiuniiy thieedaita sailds i \@elcwrelameagahntthar ea
stores programinformation representing a procedure of reproducing the
data cells. 32. Thnfomatderaceprdiduying praiced2te \imdogimation storedsheet
Has Been Replaced i 11111fll11 I+ | { | BEEN aaao 0000 aoo -n~= THI S SHEET
HA 0 o v v REPLACRyextdng (he dafg-cgdts (ater pé anads owadeGutgartsiog | s
are video data cells to be reproduced in the formof video data, and the
managenent file ith@ Fd&Rals. said t|tIe set area obt ai ns managenent data
describing a procedyre of ro C|n .video data cells. 5 33. The

met hod according to g|&lﬁl?? gﬁﬁgP §8F ing to claim 25, whérein said

data file for reproducing data is aligned on a boundary
between the data cells.

27. The method according to claim 25, wherein said

10 volume management area stores first menu data for use
in selecting the title set.

28. The.method according to claim 27, wherein the
first menu data includes menu data items which can be
selected end which can be displayed in different

15 languages. |

" 29. The method according to claim 25, wherein the
volume management area stores volume-selecting
information defining conditions for reproducing a
volume.

20 30. The method according to claim 29, wherein seid
volume management area stores second menu data
describing conditions for selecting the volume-
selecting information.

31. The method according to claim 27, wherein said

25 volume management area stores program information
representing a procedure of reproducing the data cells.

32. The method according to claim 27, wherein the
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i.nformati on includes a | anguage code desicnating a language in which data

'rZcé‘r’df’ﬁgrmﬂmmmﬂﬂlm&{méf‘iﬁ PR S BTG aciord n foic aim

34, wherein*sard toptical *di sk has awLea

out area at pheripheral side and a data.eg@rdi.ng area including said

title set-and vol une managenent areas.

36. The nethod according to claim

ea_at]inner-si'de, oa Jead-- -

35, wherein said 15 volune managenent area is arranged at the lead in area

side-and said title set area is arranged between said

area and sai d | eddtauicedi®saard/ video dhtamekilds- tecbedregroppacd s the

conpri si ng:

data defining a procedure of

nmeans for generating first file data consisting of 20 a

plurality of dat&oowl lof eddeocdatai,nend dheamaaademeptodide dncladadeimnt
reproducing the first file data; nmeans for

vol une managenent

storing the repr&aict itdtlenselemane Qhﬁalnasmseaqﬁmehtldadatdeandlbnﬁgrtlng
file managenent data 25 relating to the first file data and the second

file data into tRePFocesyrei pé ggpzodurdpgbyheovienrer dasaacelilsle set;
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vva ao 51 neans faqr conblnln%Flnfornatéon about tge title set and

i nformati on about-P&oFBRHe o f

10

15

20

25

e designating a

hUAPEcBr

language in which data is to be reproduced.

pRguage co

34. The method according to claim 27, wherein said
recording medium is an optical disk.

35. The method according to claim 34, wherein said
optical disk has a lead in area at inner side, a lead
out area at pheripheral side and a data recording area
including said title set -and volume management areas.

36. The method according to claim 35, wherein said
volume management area is arranged at the lead in area
side and said title set area is arranged between said
volume management area and said lead out area.

37. An information-recording apparatus comprising:

means for generating first file data consisting of
a plurality of data cells each containing 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 second file data, thereby to generate a

title set; - :
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medi um thereby-to generate a vol um recording the vol une

p—fob @B RSO
file and thegtd by a dat af &HiGaSOEET HAS BEENr{di ng ,medrum.s sweh Lhat:
the title s%&ﬂblﬁ'@l%ﬂ!&fter the vol WEPLACER. 38.} The: :_°s 5 37z = =
information- t us accordrmmg—to-ctarmSs7, wher ern sa& d°dara -
file for reproducing data is aligned on agioundary between the data cells.
10 39. The information-recordi ng apparatus according to claim 37, wherein
sai d vol ume nmanagenent information includes first menu data for use in
selecting the title set. 40. The information-recordi ng apparatus according
15 to claim 39, whereimeanse forr sombemi ndatia fionrmatdes mdbont ddiea tiittdes whi ch
can be selected and which can be displayed in different | anguages. 41. The
i nf or mat i on- r ecomsgitn@nab javfamma tdono adong a & odiuaremoF7 thehaesiorkimg vol une -
managenment includes 20 vol ume-sel ecting information defining conditions for *
reproduci ng a vomgddum? thexebynter genesiatee dovgilgeafddSit us according to
claim4l, wherein said volunme managenent information ,inc%g%?s secqnq menu
data describing condi fiegR$ fOr Xecoadddg the volygeyfd-1& ithg title
i nformation. 43. The .inforpmation-recqrding apparatus_acgcordin tqQ.claim
%c§b%ﬁat

37, wheredn sai d SFH dife REFE © FEGT T IHRGs ETI A g

Replaced 2111 1TTILITT A 111111 .Q000 H S, SHE

1111111111111111H‘ﬁﬁ%ff%1wﬁég %ﬁcé%a%noﬁétﬁoﬁﬁng’&?@%* %ﬁ% MS * -

62 includes programjnforpati.Qn renr Nt r.0 I f Jen i ng

the data cells. 44. e i nfor r%‘é]tr%iogﬁt-%rtgﬁlréjie%r?ﬁ% r%% slérggél%r mgrQﬂ%%l
to claim 37, wherein said data file for reproducing

data is aligned on a boundary between the data cells.

10 39. The information-recording apparatus according
to claim 37, wherein said volume management information
includes first menu data for use in selecting the title
set.

40. The information-recording apparatus according

15 to claim 39, wherein the first menu data includes menu
data items which can be selected and which can be
displayed in different languages.

41. The information-recording apparatus according
to claim 37, wherein the volume management includes

20 volume-selecting information defining conditions for
reproducing a volume.

42. The information-recording apparatus according
to claim 41, wherein said volume management information
includes second menu data describing conditions for

25 . selecting the volume-selecting information.
43. The information-recording apparatus according

to claim 37, wherein said volume management information
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to claim37, wherein the data cell re video data 5 cells to be reproduced
in thHe formof video data, and  thq TrHYEMFEHAYS RESy flat a storeg jsn said ---:

title set dat 4 descRﬂqug a pro,edun£ of °s r §pEvduci ng’
-t he video daﬁﬂlﬂﬂr‘lmm%mmrl nf orrret-+of-r wn”*' ng.hpparatUs-accerdi ngg> 10
to claim37, wherei A sti s selection infornggion i ncl udes a | anguage code
designating a |l anguage in which data is to be reproduced. 46. The
“information-recordi ng apparatus according to claim37, wherein said
recording nmediumis an 15 optical disk. 47. The information-recording
appar at us accor dimgludes cpedograltd, i ntrerna thi s xbmd s et i 10l SK presceddead in
area at inner side, a lead out area at pheripheral side and a data
recordi ng area iotlxeprededcing st datem ¢el 0. which said title set is
stored and vol une nmanagenent area in which said vol une managenent
information i's stor¥d: 4@he1ini¢ﬂwiﬁxﬁﬂ1¥ﬂGQEﬁxnghagp%x&k#%uaﬁﬁqndxnghng
to claima47, wherein said vol une nana ment area is 25 arrangenent at the
lead in area si de® PR 3 ¢ (Whereig € é%ﬁ"i% ekl quee pekdeedata d vol une
managenent area nd sai cL&ead out ar ea Thi s Sheet s, Been_ Repl aced
111111111511111119@418 189 1he Fgproguged qoin fhies

EPLACED v v v éhé’ﬁ%éé%éﬁ%é%“&f¥z\@%ta sébged in said title set

o]

contains management data describing a procedure of
reproducing the video data cells.

45. The information-recording apparatus according

10 to claim 37, wherein said selection information
includes a language code designating a language in
which data is to be reproduced. |

46. The information—recording apparatus according
to claim 37, wherein said recording medium is an

15 optical disk.

47. The information-recording apparatus according
to claim 46, wherein said optical disk has a lead in
area at inner side, a lead out area at pheripheral side
and a data recording area including title set area in

20 which said title set is stored and volume management
area in which said volume management information is
stored.

48. The information-recording apparatus according
to claim 47, wherein said volume management area is

25 arrangement at the lead iﬁ area side and said title set
area is arranged between said volume management area

and said lead out area.
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' M$ 53 49.—A-method of reproduci nginformation. ..caonprising the step of:
generating a rst file data consi sTHIRISHEETRHARIBREI ty of--datg cl.F5 each™
cont ai ni ng rH ﬂuu U"uyl ta, aphd regﬁgﬂgggmon nanagenén@ dat e défg neng”

a procedure e firSt—fte—data—stering e f%pFﬁdﬁ&thﬁ“
managenent data as a second file data andgnserting file managenent data
relating to the first file data and the second file 10 data into the second
file data, thereby to generate a title set; conbining information about
the title set and information-about a volune of the recording nmedi um

t hereby to generate &9%0l Wremeftilogt of5 negomdsiciggt e fvaimarbdoni,l e and t he
title set in a data area of the recording nmedium such that the title set
will be read aft@omprdsigiduthef isitep BE: The et hod according to clai m49,
wherein said data file for reproducing data is aligned on a boundary 20
bet ween the data cel | gensrating ﬁetHéﬁ%aéédﬁdﬂﬁﬁatGoéﬁaﬁmlmg athérein said
vol unme managenent |nfornat|on I ncl udes flrst menu data for use in

sel ecting the tiBlQraddityset gt £8CS FORY AR 10 AP PAUGHAOS n t he
25 first nenu data . nclu es nmen ata itens which can b sel.ected and

whi ch canibe,dlsﬁf d 309 FeRrerdGtion, JRageement, date, def 10i29pgen

TTOIEE 11 [ o TP ouesicaRe Tiret 1318 diges %% 0 a |
(0]

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

10 data into the second file data, thereby to generate a
title set;

comblnlng information about the title set and
lnformatlon about a volume of the recording medium,
thereby to generate a volume file;

15 | recording the volume file and the title set in a
data area of the recording medium, such that the title
set will be fead after the volume file.

50. The method according to claim 49, wherein said
data file for reproducing data is aligned on a boundary

20 between the data cells.

51. The method according to claim 49, wherein said
volume management information includes first menu data
for use in selecting the title set.

52. The method according to claim 51, wherein the

25 first menu data includes menu data items which can be
selected and which can. be displayed in different

languages.
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z Ms 64 53. The-nethod according to claim49, wherein the volune

managenent i nf n_incl udes v)ﬁHﬁpgﬁ 'Y q%Ewl formaticon.:defi ning-°:
conditions for Tﬂﬁmw ﬂ t u———»ﬁ-@mg&i.u hod: atcGF dizn§” 0 <l al m
53, wherein s cl udes -second nenu dat a

descri bi ng condltlons for selectlng t he .volgyne _sel ecting i nformati on. 55.
The nmet hod according to claim49, wherein said 10 vol unme managenent
informati on includes program information representing a procedure of
reproducing the data cells. 56. The nmethod according to claim49, wherein
the data cells are \63ideo Tihat aetdiods aicaore ingprtadedadm @ 9t,herhel® ifnortieof

vi deo data,.and the nanagenent file included in said title set contains
managenent dat a dedemebimagagemendc daifoemaft ioapiadicdes tiod umedse leattdng
cells. 57. The nethod according to claim49, wherein said selection

i nf or mati on i ncl dddoraatiegudes indag zgnde§n@n§tﬁng xepangusdad @ whi ch
data is to be reproduced. 58. The method according to claim49, wherein
said recording VOdW®is an optlcal di sk. 59. The nethod according to
claim58, wherein said 25 optic di sk h a lead.in area at inner side, a
lead outSarea at ph@fi-phdhg meit deaﬂ&cgr ang FQCS#EHWQ5éweWhﬁﬁ@PﬁdFﬁ@dsald

title set area in %hlch said title,s Shee s Been Re 'l ac

d
VILLIprrep 1frni¥e “m?HPgnéﬂﬁﬁ‘?“ﬁAén%EENau\‘?nJ\}“& Pog5u SEFeng menu data

describing conditions for selecting the volume-

selecting information.
55. Thé methoa according to claim 49, wherein said
10 volume management information includes program
information representing a procedure of reproducing the
data cells.
56. The method according to claim 49, wherein the
data cells are video data cells to be reproduced in the
15 form of video data, and the management file included in
said title set contains management data describing a
procedure of reproducing the video data cells..
57. The method according to claim 49, wherein said
selection infoimation includes a language code
20- designating a language in which data is to be
reproduced. '
58. The method according to claim 49, wherein said
recording medium is an optical disk.
59. The method according to claim 58, wherein said
25 optical disk has a lead in area at inner side, a lead
out area at pheripheral side and a data recording_are

including said title set area in which said title set

This Sheet Has Been Reﬁlaced

AT



LITIII2d 1222220011 11122111111 REPLACED (c) o L s 55 is stored and
vol unme managenent area in whi'ch ScilMlsgﬂEmAW nt-Jd1foraati‘on.d $°°:

stored. 60. |ng to c erejnsaid’svel gire ¢ =
.,rranagerrent Elmﬂ T@Hmfﬂm m t the ?REEL%%?QG 5 de' ‘and saf d°°ti t1°e® set

area i s arrang e tweens Sad d vol urre managarent area and said | ead out
area. This Sheet Has Beenl lIRe Jaced I 11111 111 1111

is stored and volume management area in which said
volume management information is stored.

60. The method according to claim 59, wherein said
volume management area is arranged at the lead in area
side and said title set area is arranged between said

volume management area and said lead out area.
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