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DESCRI PTI ON . - OPTI CAL DI SK;. ' REPRODUCTI. ON APPARATUS, AND REPRODUCTI ON
METHOD 5 WO 9%082BICHNI CAL FI ELD - The present i nvBETABIB/3&%L es
to an optical disk for storing digital data of nultinmedi a data
i ncluding - audi o informati on and noving imge information that are 10
associated with each other, as well -as an apparatus and a nethod for
reproduci ng the sane. BACKGROUND ART Conventional ly,
CDs (conpact disks) and LDs 15 (l aser disks) are known as optical disks
for storing and - - reprodu0|ng auskScrbeLoRt i on _and/ or noving. i mage
infor- -~ - mtion. - - ~- A CD is..an optical. di sk havi ng a
di-anet er of 20 12 cm A CD carries audio information stored thereon
whi ch-has beeorwueAti zZerEXy HEPRODECTIORAARARAEINOIAND REPRIDRIGIEON dely
preval ent as ﬂ“@ﬁBﬁage medi um for nusi c- oriented applications.

5

TECHNICAL FIELD
The presenf invention relates to an optical disk
for storing digital data of multimedia data including
audio information and moving image information that are
10 | associated with each other, as well as an apparatus and
a method for'reproducing the same.

BACKGROUND ART
Conventionally, CDs (compact disks) and LDs

15 (laser disks) are known as optical disks for storing and
reproducing audio information. and/or moving image infor-
mation. '

A CD is an optical disk having a diameter of

20 12 cm. A CD carries audio information stored thereon

which has been gquantized by using a linear PCM method.

CDs are widely prevalent as a storage medium for music-
oriented applications.

25 S An LD is an optidal disk having a diameter of
30 cm. An LD carries moving image information stored
thereon in the form of analog signals. LDs are widely
prevalent as a storage medium for image-oriented applica-
tions such as movies.

30 _ L o

In addition to such uses, applications which |
cannot be distinguished to be either simply music-orient-

ed or image-oriented have emerged, e.g., operas and the
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25f An LD is an optical disk having a di ameter of 30 cm

-An LD -carries noving image information stored thereon in the form of
ahal og si gMAPY082BDs are wi del y preval ent as a st or agePOQROPISro3$0Or
Jnage oriented applica- tions such as novies. 30 In -
jaddition to such uses, applications which cannot be distinguished to
“be either sinply nusic-orient- ~ Zeck or i mage-oriented have energed,
e.g., operas and the WO 99/08281

PCT/ JP98/ 03509 - 2- recently-evol ved
"musi ¢ clips fecentlfievelaeOmRaniedlys (i.e.,MY8%: accompanied by
“Herein, those uses which cannot be dlstanU|shed 5 as é€ither

musi c- orlenté‘H‘a 96’ i mage-oriented will be referred to as being
directed to "inage acconpani ed musi c" ~In the case of

applications of imag cconpani ed 10 C, each ser pr ef
di fferent node of V|gﬁgeln %RPﬁ&/P§§§eHPﬁ§ §8RBOfs Psdﬁﬁy Pﬁﬁ t t he

usual vbdeo as either music-oriented or image-oriented will be

referred to as being directad +to "image-accompanied
music". | |

In the case of applications of image-accompanied

10 music, each user may prefer a different mode of view-

ing/listenihg. Some users may think that the usual video

reproduction is sufficient, while others may wish to only

enjoy high quality sounds/voices without any images, and

yet a number of users may wish to enjoy music in high

15 quality sounds/voices while being able to eﬁjoy inter-

views and the like along with images. .

DISCLOSURE OF INVENTION

20 ' According to the present invention, there is
provided an optical disk including: a data region; and a
management region, wherein the data region stores: at
least one audio object containing audio information; and
at least one video object containing video information

25 and audio information, and wherein the management region
stores a p;urality of first management information units
for managing progress of reproduction of the at least one
audio object and a plurality of second management
‘information units for managing progress of reproductibn

30 of the at least one video object, each of the plﬁrality
of first management information units including audio
reproduction attributes and first path information

indicating a reproduction order of the at least one audio
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reproduction is sufficient, while others may wish to only enj oy high

ualirty sq [yoi ces W thout any inmages, and yet a nunber of users
?ray_ Wi Zh ?‘g%ﬁo lhusic in high 15 qual ity sounds/voi ces RGHIPESBINg
able to enjoy inter- views and the like along with inmages. -
DI SCLOSURE OF | NVENTION 20 According to the present invention,
there is provi ded an optical di 3k =i ncl udi ng: a data region; and a
managenent regi on, wherein the data region stores: at | east one audio
obj ect containing ‘audi o i nformati on; and at | east one video object

cont ai ni ng viakiethf oremch oroR25 the a@dtmadiid.;y nfodfr netecond amdn\ai_ge:cmint t he
‘managenent regql : I L L\ i na nt._l. rmation
inita T P emation Rl ES B W dlo reptp BN Bt "
audi o obj ect apdl segiamdal bayhofindermetimmagedénating ai meproduiciiami ts
for managin e r gRr | 1,4 f t S{Qne .yl

obj ect, gac% C’S’?&ﬁeé% S%SI ?}t&y@'@é%ttI %é&ﬁ%%gn%%ig%ﬁén%génkgrg%% | ogc%%pi ts
i ncl udi Rg audianagementFe@GieR tFWrthex rstones afddst sonpedtiian dakdid on

i ndi cat i a l-on r t..le o) '
'93/ 6828‘1 Ng a ¢OREAENEhEONFORder ebrnitdlod 3%5&%%%%5 ognd seciia

-3- FpRRectigrchnEPTRAELiRRyr Ehet fisptscopnechinrgdmEprmation
indicating a relationship c¢f connection between the
plurality of first management information units and the

10 plurality of second management information units, and the
second connection information indicatiﬁg a relationship
of connection among the plurality of first management
information units.

15 In one embodiment of the invention, the manage-
ment region further stores a second connection table
consisting of the second connecfion information indicat-
ing the relationship of connection among the plurality of
first management information units.

- 20

In another aspect of the present invention, there
is provided a reproduction apparatus for reproducing an
bptical disk, the opticél disk including a data region
and a management region, the data region storing: at

25' least one audio object éontaining audio information:; and
at least one video object containing video information
and audio information, wherein the management region
stores a plurality of first mahagement information units
for managing progress of reproduction of the at least one

30 audio object and a plurality of second management
information units for manéging progress of reproduction
of the at least one video object, each of the plurality

of first managemént information units including audio
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I nformation units including video reproduction attributes and second
path information indicating a reproduction order.. of the. at. |east one
vi deo obj HP98R8 wherein the 5 management regi on furt hECTaPSNO3s09a
first connection table containing first connection information and-
second connection information, the first connection information
indicating a relationship of connecti én-between the plurality of
first managenent information units and the 10 .plurality of second
managenent information units, and the second connection information

i ndi cating a fegprddweshbn attrlﬁtzté@.nn%td Ore ¥ EPNY. ;]§£'€h Pl ghabbh¥tQbafirst
managenent |nforrrat|on u n_one enbadinment. of

the inventi o3} reprc&u%mn r%‘c}?% 9%t Rts L6RSE SnscBYAEO

connecti on ta:ktbjeot e@@ﬂsmu Rgheof p}l'ﬁ&aﬁ.@.&@ndo@ngéébhﬁn haﬁaggﬁbh%n
or con ectl on

I ndi cat - e relatjionshi.p n urality of
first nanager?erh#o’lqﬂ?\g %t‘f!b’nt%ﬁﬁcsl TRg v 1deo rePrOduF’%lgﬁ’oﬁﬁ*éFlﬁklﬁ@@t of
t he p8e§ent|an&mseonndrmm?h 1nfonﬁ$ﬂmﬁvlﬂﬂ?lgatfﬁgod?Cgepﬁoaﬁg%&ahus for
r epr oduci ng ic Lk the optjcal disk inclydi a,data region
and a nanageﬁ%h% reg?ogﬁe %5 g???*réﬁﬁon &5 i MR SAE- Z%ng'wggﬁ§?noﬁ§eaudlo
obj ect cont aimdnRgeneht rejiomutunthenstores a &uﬂs&aebnmmb@heeaameect

cont ai ni ng vigeo, t dioJ rein th
nmanagenent re@(néiﬁfﬂaa ?%?gg aCSP%%%tl%/cﬁ17é geﬁ@ﬁt PRFBPffat i on
units feannrebionginfognations tbprﬁdnstlounnécthenainfenma taoe 30

audi 0 1@bj ecti n Kkt ing! Lﬁalfe%l%tfgns ?O% %Q’%%%% bat é&g{ orgﬁat i on

units for managi ng progress o i on e at 1 € vi deo
obj ect, each R}fUE ?Nu@ﬁlf@?St managemﬁnﬁﬂlnﬁnnmﬁﬁmnm qmibs nandotrheni t s

i ncluding au@rurality of second management information units, and the
second connection information indicating a relationship
of connection among the plurality of first management

15 information units, the reproduction apparatus including:
a reading section for reading at least one of the plural-
ity of first management information units from the
management region; and a reproduction section for
reproducing the audio information contained in the at

20 least one audio object in accordance with the at least
one first management information unit that has been read.

In another aspect of the present invention, there

- is provided a reproduction apparatus for reproducing an

25 optical disk, the optical disk including a data region
and a management region, the data region storing: at
least one audio object containing audio information; and

at least one video object containing video information

and audio information, wherein the management. région

30 stores a plurality of first management :x.nformat:.on un:n.ts
for managing progress of reproduction of the at least one.

audio object and a plurality of second management
information units for managing progress of reproduction
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PCT/ JP98/ Q350 . - -4- ... . . reproduction
attribut eyggﬁﬁmsh rst path information i ndi-cati ng BCTEP&PSEX i on
order of the at |east one audio obj ect, each of the plurality of -
second managenent information units including video reproduction
at‘tributes 5 and second path i nf'pF’nat lon indicating a reproduction
order of the at |east one video object, and wherein the ~ management
region further stores a first connection table containing first

connection i rdHromeiah 2edsseonnd video mw@;..immhncfxﬂrﬂnféi Qmurhh.f[i_tfj rst
between the Of TEel fithgaspiit drittmdin ShRE! dha SiadRe T S5aE | ne
plurality of sepoeduathagenettribudesat iangd unfisst anpla-tlhfe i’roztrf]ggrcnﬁ&&gﬂgmng_
oo L0, AU SS SRSl R, o, aBes R BT,
appar at @s i ncbhiey: each @f edthieng pdestaldty oof eadongdat mbeagemens: of
mnapenen  HERAELEh LSS SRMEIN P BN LT,
audi o i nf or @@ seend reAthn infermatien indiceting audrepsbdection
accordance widHRadPeoft theaak least one video object, and wherein the
management region fﬁrther stores a first connection -t_able
10 containing first connection information and second
connection information, the first connection information
indicating a relationship of connection between the
plurality of first management information units and the
plurality of second management information units, and the
15 second connection information indicating a relationship
of connection among the plurality of first management
information units, the reproduction apparatus including:
a reading section for reading at least one of the plural-
ity of second management information units from the
. 20 management region; and a reproduction section for
reproducing the video information and audio information
contained in the at least one video object in accordance

with the at least one second management information unit
' that has been read.

25
In another aspect of the present invention, there
is provided a reproduction apparatus for reproducing an
optical disk, the optical disk including a data region
~and a management region, the data region storing: at
30 least oné._ audio object containing audio information; and

at least one video object containing video information
and audio information, . wherein the management region

stores a plurality of first management information units
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one first managenent information unit that has been read.

I'n another: aspect of the present invention, there is provided a

repr oduct (V9P 9%PF38% at us for reproducing an 25 optical di SRCT/APES/GHI cal

di sk including a data region and a managenent region, the data region
storing: at | east one audi o object containing audio information; and
at | east one video object containim &ideo infornmation: and audi o

i nformati on, wherein the managenent regi on 30 stores a plurality of
first managenment information units for managi ng progress of

“reproduct t onfolr hhaagtingeprbgeees of repudiitctbbacbratiedad| 1Eadt tondf

'second nmanagghent. . Jdnfaormation units for agin ogress of

. repr.oduct i.on_g%lo ~object .cn.rga_ a pliu@é?ﬁ T% %%%FP‘{R gnaggment
WD 99/ 08281 - information units for managing progEG’E/ﬁJ B&B/I%ﬁﬂﬂiuctictm

- 5- th t, least one video ohject, ea e urgl _
of first nanggfce)tr%ln eﬁﬁfjb??rsa i TA u'ﬁfégoi ﬁgphﬁi%nge . g’l (?%f t&'x_e IH :Io'afﬁct I on
attribudes apd ffisstpaEnsgemeniatinformation iurditmat ingladiegr asludio on

order of the Qb leastes ¥ AU Qihutes and first path information

-indicating a reproduction order of the at least one audio

object, each of the plurality of second management
information units including video reproduction attributes
10 and second path information indicating a reproduction
order of the at least one video object, and wherein the
management region further stores a first connection table
- containing first connection information and second
connection information, the first connection information
15 indicéting a relationshi? of connection between <the
plurality of first management information units and the
plurality of second management information units, and the
second connection information indicating a relationship
of connection among the plurality of first management
20 - information units, the reproduction apparatus including:
a reading section for reading the first connection table
from the management region; and a reproduction section
_foruselectively reproducing either the audio information
contained in the at least one audio object or the wvideo
25 information and the audio information contained in the at
- least one vide object in accordance with the first
connection table.

¢ In one embodiment of the invention, the manage-

30 ment region further stores a second connection table
consisting of the second connection information indicat-

ing the relationship of connection among the plurality of

first management information units,_the reading section
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5 object, each of the plurality of second managenent

information units including video reproduction attributes and
second patWOi9083at i on i ndicating a reproduction ~or der PaT/IPagosLY | east
one video object, and wherein the managenment region further stores
a first connection table 10 containing first connection information
and second connection inforn#&tion, the first connection

i nformati on indicating a relationship of connection between the
plurality of first managenent information units and the - plurality

of ‘second nMarggESEel v DYy OrSBd 1 0§ cbt'i‘étc§= B 4iiet Fonneci8AN¢-8ARNGHE ON
information i r]:?' cating_.a rel atiqgnshi of connection anong the

plurality of 3¢ sPefaRdgeRBRECtion tahlrﬁ GERRE | BRe URRR_JSRRB T EFEd@T0t i on
appar at us i ncindli 886 reproduc&:zb(ﬁa@é’éﬁ:mtpé’ﬂféﬁﬁlﬁgaﬂéﬁﬁoahch-%%t iepe of

the plural - second managenent_information units fromthe 20
management r%"‘@?%’ﬁdanﬁ%d"uﬁh RO PRQT e Sdastoronpgetion tableg andyuci ng
the vi dso i nfetenséoondndoandteionf eatae.on contained in the at

| east one video object in accordance with the at | east one second
managenent information unit that has been read. 25

I n anot her aspect of IheampoEsentaspaentodrthd peesent inventddi,owhéad a

| th t |
(eLOuct on 2R Bed o MO E Sl oancing AP gl "GipR! ' o®

region stori r@ptmal%ilsk | st uding aadidr ] eegmnntandwmgmu@g@ment

i nformag on; Andion, galtgas oske: V'Sd!%)r %ﬁ%‘ecrﬁ égg@' %tu%”'é’m on

i nf or mati on Lo in Fein rranage
stores a pl ur%‘l’j%Vtopoﬂqas'ltnlmag'e@%m unﬁmm:;qm uands at least one

SUBSTI TUTE SHefdedRUE§&E% containing video information and audio
information, .wherein the management region stores a
"plurality of first management information units for

15 managing progress of reproduction of the at leas't one
audio object and a plurality of second management
information units for managing progress of reproduction
of the at least one video object, each of the plurality
of first management information units including audio

20 reproduction attributes and first path information
indicating a reproduction order of the at least one audio
object each of the plurality of second management
information units including video reproduction attributes
and second path information indicating a reproduction

© 25 order of the at least one video object, and wherein the
management region further stores a first connection table
containing first connection information and second
connection information, the first connection information
indicating a relationship of connection between the

30 plurality of first management .information units and the
plurality of second management information units, and the
second connection information indicating a relationship
of connection among the 'plurality of first management
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- 6- for managi ng progress of reproduction of the at |east one. . .
audi o objweresmazBia plurality of second ‘nanagenment i niPoTYREDS/EASOUNI t S
for managi ng progress of reproduction of the at |east one video
object, each of the plurality 5 of f irst managenment information units

I ncl udi ng audi o reproducti on-a@t < butes and first path information

i ndicating a reproduction order of the at |east ohe audio obj ect,

each of the plurality of second managenent i nformation units

i ncl udi ng vi ct t t.d d d rogption .. . .
I ndi cating a&!ﬁgoﬁ.—ggf&% thq_l%sa Lerﬂeblgg&f‘a%ﬁ 3§§§8§néﬂglﬁ.§%ﬂ%ﬁj em'(i;lt ~and.
wherein the step Qﬁﬂéﬁg@h@;ﬂucxwl thef @udier -'blllimélsa'éi@flwpn@éﬁﬁ@ét idgh tabl e

contal ning 18! a£o0agEH! Oile! AL AlANth SHKhence whEINAC KL

i nformati on i TSt connection infornation I ndi cat i ng

rel ati onshi poBe c@findde oplpealeby tofe first pﬂ‘%ﬁ%ﬁ?‘t‘?nﬁf iﬁfwmemnt
informed i on ypitsg . and the plurality of second managenent information
units, and the second connection information indicating a

rel ationship of connection anong the plurality of first managenment 20
information units, the éﬁBEﬁéﬁcﬁéﬁéc%péﬁrﬂﬁélsoféﬁéﬂﬂl:‘ﬁﬁrentlon Q:H%I ng
section for reading.,the first cgnpection t fromt ement
region; and &Sr Qﬁf’%&f}?a BrMeERPH FOT TepTe ‘l‘céﬁge%’t‘l%?jf? pif ei t her

the audi o i nbpramialordisk inelntdnged i dathe reigienséndne aaachageaﬁmeet or

the wﬂ?o region, the data region storing: at least one audio
object containing audio information; and at least one
video object containing video information and audio
information, wherein the managément region stores a
plurality of first management information units for
15 managing progress of reproduction of the -at least one
audio object and a plura'lity. of second management
information units for managing progress of reproduction
of the at least one video object, each of the plurality
of first management information units including audio

20_ reproduction attributes and first path 'information. _
indicating a reproduction order of the at least one audio
o_bjept, each 'of the plurality of second managemeni:
information units including video reproduction attributes
and second path information indicating a reproduction
25 order of the at least one video object, and wherein the
management region further stores a first connection table
containing first connection information and second
connection information, the first connection information
‘indicating a relationship of connection between the
30 plurality of first management information units and “the
Pplurality of second management information units, and the
second connection information indicating a relationship
of connection among the plurality of first management
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25 i nformati on and t he audio'infornation contained in the at | east

one vide 0obj.ect in accordance with the first ~connecti-on table. .

| n.one enBOMMEM! of the invention, the manage- 30 ment PCI4PSB03509 ¢ her
stores a second connection table consisting of the second connection
I nformati on indicat- ing the relationship of connection anong the
plturality of first managenent- ihf-ormation units, the reading section
SUBSTI TUTE SHEET (RULE 26) "D 99/ 08281 ' :

PCT/ JP98/ 03509 : -7- sel ectively

:egldl n]g Onet %ﬁfbﬂﬁdfthbﬁ ttﬁﬁ"t@?Ct'ttw fé‘@f@dgﬁtﬁlon methga ti@ib]ﬂdi:ﬁggm%t ion .
abl e from the managenent re LT an r epr.educ sect.i pn |
performng r 85PBdGE FEPH ucing’ e oY i8R e 1P °8n€Q#”%qﬁ3???§?

connection tahkgraad: on contdaanwamtn@naecleaatt eéhtevideo object in
accordance with at least one of the plurality of second
5 management information units.

In another aspect of the present invention, there
is provided a method for reproducing an optical disk, the
optical disk including a data region and a management

10 region, the data region storing: at least one auvdio
object containing audio information; and -at least one
video object containing video information and audio
information, wherein +the management region stores a
plurality of first management information units for

15 managing progress of reproduction of the at least one
audio object and a plurality of second management
information units for managing progress of reproduction
of the at least one video object, each of the plurality
of first management information units including audio

20 reproduction attributes and first path information
indicating a reproduction order of the at least one audio
bbject, each of the plurality of second management
information units including video reproduction attributes
- and second path information indicating a reproduction

25 order of the at least one video object, and wherein the
management region further stores a first connection table
containing first connection information and second
connection information, the first connection information
“indicating a relationship of connection between the

30 plurality of first management information units and the
plurality of second management information units, aﬁd the
second connection information indicating a relationship
of connection among the plurality of first management
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I n anot her aspect of the present invention, there is provided a
nmet'-hod for-reproduci ng an optical disk, the optical disk including a
dat a r egi dMORA@8281 nranagenent 10 regi on, the data regi onrPeTaPsNB50%8L

| east one audi o obj ect containing audio information; and at |east one
vi deo object containing video information and audi o i nfornmation,
wherei n the managenent region stores X0 - plurality of first managenent

i nformation units for 15 managi ng progress of reproduction of the at

| east one - audio object and a plurality of second nanagenent

i nf-or mat i on - UkkSr-hati BRNEAIRE Py ;fe}:;qadce@w@%éﬂgg?lmcma&n be zat

‘l'east “one 'vi dep obj ect;  each of t St management
i nf ormation uRFeR i A& ucﬁ%%%lm r€PF—‘@§P§éB§t i @ithax riboeesauvdde

first path m‘fefﬂaﬂeﬂ contaih8fi ﬁ“ﬁ'@ £t D uld %d%ﬂ% jeledd Be at
| east one audjo ect each o he plurality of second managerrent

i nformati on uRPEsVIGRP ddﬁfbm{'ﬁ‘d’é?}'lr@ﬁ G'dlﬁ:ﬁ“@ﬁoa?-i‘ifplﬁ‘@?ﬁﬂn contgdaesgecond
pat h i nfeor mat ianthediseatlidista &epr 9duet tdjedt in BEEsrdintbewathl eyl one

vi deo obj ect, _and, wherein_ the managenment region further stores a
first connectfoh® Faﬁ?@neetloncfiﬁpé'tﬁm ng first connection information and
second connection information, the first connection information

e el orh B! HARISAL A" PP A lon, B L
managenent i nhentatiegiami ferthed t&kores a sseocﬂdcarhu;ﬁ:zf%%tln:x ?mglﬁ : ?gt
'ngﬁggg%d"? a LEhat 503D B the Sgéoﬁanﬁﬁé{??t?—%}énsﬁﬂg%r@ﬁ%ﬁg%g at-
ing the relationship of connection among the plurality of
first management information units, the reproduction
method further including: a step of selectively reading
one of the first connection table and the second connec-
15 tion table from the management region, the reproduction
being performed in accordance with the one of the first
connection table and the second connection table.

Thus, the invention described herein makes
20 - -possible the advantage of providing a multimedia disk
capable of switching, in accordance with various modes of
viewing/listening as desired by a user, between exclusive
re;;roduc‘cicn of audio information, reproduction of both
video information and audio information, and selective
25 reproductioh of either wvideo information or audio
information without the creation of malfunctions, as well
as an apparatus and a method for reproducing such an
optical disk, as well as an apparatus and a method for
reproducing such a multimedia disk.
.30
This and other advantages of the present inven-
tion will become apparent to those skilled in the art
upon reading and understanding the following detéiled
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-8+ - _information units, the reproduction nethod including: a

step of rewpc?c?{?&sﬁg the audi o i nformation contained in PIOTEIPSS/03500 S t
one audi o object in accordance with at | east one of the plurality of
first managenent information 5 units. I n anot her aspect
of- the present invention, there =~ 11 i% provided a method for reproducing
an optical disk, the optical disk including a data region and a
managenent 10 region, the data region storing: at |east one audio
‘obj ect ‘cont alescgipbito vitbrnafénancantdoathkeastompenying fliglaesnbj ect
“containing video information and audio information, wherein the
-managenent region stores a plurality of first managenent information
units for 1FERIENPEBGERIPPICYr@SsDRAWINASoducti on of the at | east one

audi o object and a plurality of second managenent information units
for nanaglng progress of reproduction of the at | east one video

obj ect 5 each of the Plaguxeily is a(ﬁpéispmctﬂmagemfaw iﬂmowﬂﬁgioanunits
including a r attribut r path

i nf or mat i on%&hc')lgé)l & csg?l %gag}zrig%?odu‘%:tl gln %’?ﬁmgﬂ f ?%e%«%’ﬁ | BREET®BFe audio
obj ect, eachimfer®iomiurality- of second managenent information units
i ncluding video reproduction attributes and second path information

i ndicating a reproductlon 25 order of the at |east one video ebject, and
wherein the : Figure 1B is a cross-sectional view of an optical

10 disk according to an example of the present invention.

Figure 1C is an enlarged cross-sectional view of
an optical disk according to an example of the present

invention.
15
Figure 1D is a diagram showing the shapes of pits
formed on an optical disk according to an example of the
present invention.
20 Figure 2A is a diagram showing the track struc-

ture of an optical disk according to an example of the
present invention.

Figure 2B is a diagram showing the sector struc-
25 ture of an optical disk according to an example of the
present invention.

Figure 3 is a diagram showing the track structure

of an optical disk according to an example of the present
30 ° dinvention.

_ Figure 4 is a diagram showing the data structure
of a video title set according to an example of the
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nanagenent'region further stores a first connection table cont ai ni ng
first connection informati on and second connection information, the

first conrfé@eP/B¥8t nf or mati on i ndi cating a rel ati onshi pCDfiPasmasmct i on -

between the 30 plurality of first managenent information units and the
plurality of second managenment information units, and the second
connection information indicating & A& ationship of connection anong
the plurality of first nmanagenment - WO 99/ 08281

PCT/ JP98/ 03509 - 9- information units,

the reproductjtedethogentshudi ng: a step of reproducing the video -

I nformati on and the audio I nformati on contained in the at |east. one"
vi-deo object in accordance with at |east one of the plurality of _
sfecoRd 5 rranagerrerftlgxnf@rsraiéoa @idgcam sh%wzang 'h'owh aldrt;ﬁaiéﬁ h:eén'SSpect' -
of the present_inv t|o th ovi ded a net hq or, repro uci ng
an optical di%fe% o %Bt |e€%ﬂ’“%]r%k‘:’|fchBﬁl rﬁ"?f’%if a PGPSO

managendnt Mﬁlsplaxp®n, the data region storing: - at |east one audlo

obj ect containing audio information; and at |east one vi deo obj ect
contai ning video information and audlo I nformation, wherein the
managenent regi on st iguee 6 is pldiagrany sﬁowimgtthendgEaeatructnreat|on

units for 15 ¢ meNAGIAY REAGILSSeL! AoRRLedYs 08 ¥n t&@a&blgeaosg eng

present invention.

10
Figure 7 is a diagram showing the data structure
of a video manager according to an example of the present
invention. '
15 Figure 8A is a diagram showing the data structure

of an audio title set of an AOB point type according to
‘an example of the present invention.

Figure 8B is a diagram showing the data structure
20 of an audio title set of a VOB point type acdording to an
example of the present invention.

Figure 8C is a diagram showing the data structure
of ATS address information of an ATS management table of

25 an. audio title set according to an example of the present
invention. '

‘Figure 9 is a diagram showing the data structure
' ofr an audio manager according to an example of the
30 present invention.

Figure 10 is a perspective view showing a DVD
player according to an example of the present invention
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audio object and a plurality of second nmnagenent I nformation

units for pmnaging progress of reproduction of the at | east one video
obj ect, ea 99388%8ﬂe plurality of first managenent i nf &CTAPPEHBSANI t S

I ncl udi ng audi o 20 reproduction attributes and first "~path -

I nformation i ndi cating a reproduction order of the at |east one audio
obj ect, each of the plurality of setoh¥ mTmnagenent I nformation units

‘including video reproduction attributes and second path infornmation

i ndi cating a reproduction 25 order of the at |east one video object, and
wherein the and amsedgeteibn e@ndRokUddigilc aitRSrattd) St _connection table
containing first connection information and..second ..... .. connecti.on . _
information, the first connection information i ndicating a

rel ati onshi p of conneEigomebgfiveien dhe&idd shpkingl id yréhotér So@asgement
i nformati on unj h | ural ity .of second managenent information
units, and theé&éogag?écgﬁd a@oﬁﬁ‘pggﬁl(?n 9 f‘g‘f"fmﬁﬁ"cﬁf-%d‘r‘b‘g?ﬁl hy°3-

Tel ati orfship - of connection anong the plurality of first managenent
WD 99/ 08281 P, : . P98/ 03509
- 10 - i nf or nit PeRSUAZ & s &hé lroe%}?o u%??gg%?ﬁgagi %%eucﬁ?a'.‘c'é

step of selberevelfy ar 8FPocdridyer ast Aediskherepuddoction apyearadais on
contained in {88 §Eih§a%5 %E?e&%ﬂ@ eP?faﬁhé” ese ttfﬁ§¥lgf ! Nformation
? ain % B Vi

and the audi o I nfornmafli on cont at |'éast one Vi de obj ect
i n accordance with the first connection table. _
10 Figure 13A is a flowchart showing the flow of a

reproduction process in a video-oriented. reproduction
mode according to an example of the present invention.

Figure 13B is a flowchart showing the flow of a

15 process of reproducing a title in a video-oriented
reproduction mode according to an example of the present
invention.

Figure 14A is a flowchart showing the flow of a
20 reproduction process in an audio-oriented reproduction
mode according to an example of the present invention.

Figure 14B is a flowchart showing the flow of a

- process of reproducing a title in an audio-oriented

25 reproduction mode according to an example of the present
invention. )

Figure 15 is a diagram showing how a start menu
stored in a video manager according to an example of the
30 present invention is displayed.

Figure 16A is a diagram showing an exemplary
structure of an application according to an example of
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I n one enbodi nent of the invention, the nmanage- ment region further
stores a second-connection table 10 consisting of the second connection
i nf or mat i IMOI9HE8$284t - - ing the relationshi p of connecti poraresngsishe
plurality of first managenment information units, the reproduction .
met hod further including: a step of selectively reading one of the
first connection table and the secend4cennec- 15 tion table fromthe
managenent region, the reproduction - bei ng perfornmed in accordance
with the one of the first connection table and the second connection
table.. - - the present WMSyedbfohnvention. described herein makes 20
possi bl e t he -advant age of - prOV|d|ng a nul timedi a. di sk capabl e of
switching, in accordance with various nodes of ~ viewing/listening as
desired by a user, b%tlvﬁ%%ua?évé alagrahearlq%aoemg i Gpera-

i nf or mati on, reproductlon of both deo information and audio

i nformation, WP sefed @5&912519?’1'?@&%69& iapPaxAtusp| aREPTA§ngedo an

i nf or magi on éuamﬁmghéf the prés&rBBLhPEAn®ibAQUt the creation of

mal functi ons, as wel as an apparatus and a method for reproducing
such an optlcal di sk, as well as an apparatus and a net hod for

reproduci ng such a m.#:tgumllmdmka d0agram showing thi SpesitLsMEr on
advantages of the_p!e%FnI i.nven- beco ¥gaéent to.those

skilled in tHHRY IR0 P SRR W%ﬁe$§?3nﬁ?ﬁf?‘ qF g
detail ed ing to an example of theBSTesehit SHEEhtiBHLE 26)

10

Figure 18 is a diagram schematically showing the
relationship between various reproduced information and
objects according to an example of the present invention.

15 Figure 19 is a flowchart showing the flow of a
reproduction process by an audio player with wvideo
functions according to an example of the present inven-
tion.

20 : Figure 202 is a diagram showing a specific
example of +title search pointers of audio manager
information and video manager. information of an optical
disk according to an example of the present invention.

25 : Figure 20B is a diagram showing a specific
example of a PGC structure of an ATS of the AOB point

typé of an optical disk according to an example of the
present invention.

30 - Figure 20C is a diagram showing a specific
example of a PGC structure of an ATS of the VOB point

type of an optical disk according to an example of the
present invention.
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MD 99/08281 PCT/ JP98/ 03509

11 description with reference to the acconpanying figures.
BRI EF DESMPBYPEY OF DRAWNGS 5 "Figure 1A i sPCRIBRS/360t i ve
view showi ng an optical disk according to an exanple of the present
I nventi on. Figure 1B is a cross-sectional view of an
optical 10  disk according to an-eddéhpl e of the present invention.
Figure 1C is an enl arged cross-sectional view of - an optical disk
according to an exanpl.e.of.. the present i nvention. 15

‘Figure -1D-is-a di agrm@hwnmtbncﬁbaaﬁ&mgua&yt fata to fxd nedop8dadn

- J.nvention.
optlcai d|3k5§xé§ 1cglt81 %ﬁ% réi %oean exam rese@: the present
'~ invention.
5 ' Figure 21B is a .diagram showing the reproduction

order by a reproduction apparatus according to an example
of the present invention.

Figure 21C is a diégram showing the reproduction
10 order by a reproduction apparatus according to an example
of the present invention.

Figure 22 is a diagram schematically showing the

relationship between various reproduced information and

15 objects according to an example of the present invention
in the case where PGC blocks are present.

Figure 23A is a diagram showing a specific
example of a title search pointer table according to an
.20 example of the present invention.

Figure 23B is a diagram showihg a specific
example of a PGC structure of an ATS of the AOB point
type according to an example of the present invention.

25
Figure 23C is a diagram showing a specific
example of a PGC structure of an ATS of the VOB point
type according to an example of the present invention.
- 30 Figure 23D is a diagram showing a specific

example of audio attributes of an ATS management table
according toc an example of the present invention.
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20 Figure 2Ais a diagran1shomdng the track struc- ture of

an optical® disk according to an exanple of the present |nvention.

Fi gure 2B Y9908 gr am showi ng the sector struc- 25 t ur e PGIr/JR9B/EBS09 Cal

di sk according to an exanple of the present invention. .
Figure 3 is a diagramshow ng the track structure of an optical disk
according to an exanple of the preserkb 30 I nventi on.

Figure 4 is a diagram show ng the daIa structure of a video title set
according to an exanple of the ' SUBSTI TUTE SHEET
(RULE 26) WFHSUDB283E is & diagram showing a specific

PCT/JP98/035q§xamn‘e of audio attributes of a%?AmS management table 7

according to an example of the present invention. '

5 Figure 24A is a flowchart showing the flow of a
process of reproducing a title in an audio-oriented
reproduction mode according to an example of the present
invention in the case where PGC blocks are presenti

10 Figure 24B is a flowchart showing the flow of a
process of selecting a PGC in a PGC block according to an
example of the present invention.

Figure 25 is a diagram schematlcally showing the
15 relatlonshlp between various reproduced information and
obJects according to an example of the present invention.

Figure 26 is a diagram schematically showing the
relationship between various reproduced information and
20 objects according to an example of the present invention.

Figure 27 is a diagram schematically showing the
relationship between various reproduced information and
objects according to an example of the present invention.

25
Figure 28 is a diagram schematically showing the
relationship between wvarious reproduced information and
objects according to an example of the present invention.
¢ .
30 . Figure 29 is a diagram schematically showing the

relationship between various reproduced information and

objects according to an example of the present invention.
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present | nvent I on. Figure 5 is a diagram show ng how a

vi deo nen according to an exanple of the present inventionis 5 _.
di spl ayed. WO 9908281 Figure 6 is a diagram showi ng thBCEH?%B/(@EQSUct ure
of a video title set according to an exanple of the pr esent

I nvention. 10 Figure 7_[,s a diagram show ng the data

structure of a video manager a?:kof‘di ng to an exanple of the present

i nventi on. 15 Figure 8A is a diagram show ng the data

structure of an audio title set of an AOB point type according to

an exanpl e of the prd&d@ure Blerds endiagram schematicalilgurshdfing theli agram
show ng the %’aaﬁgﬁ&h a%%&qe?nt aﬂ‘o&&d&:&‘:b&h@gﬁﬁﬁ&ﬁ%ﬂnéﬂ%r@é&é“'t'ype-

according to an resent -1 nven

Fi gure 8C i s apjéiciy @mognﬁmngg tphendaxampleucf uthe preserdf iAMerddidmess

I nformati on of an ATS managenent table of 25 an audio title set
according to an exanple of the present I nventi on.

Figure B is a di agrafishew i tiseaddiagsemushovéng the dﬁtaansmmmnager

according to g3 a8XalBie Rhnk§er3for pd¥FSEMnd WMEBAO e reproduction

at the time of inserting a disk according to an example
of the present invention. '

10 BEST MODE FOR CARRYING OUT THE INVENTION
Hereinafter, the present invention will be
. described by way of examples, with respect to the accom-
panying figures. |

15 (Example 1)
Hereinafter, the structure of an optical disk

according to one example of the present invention will be
described.

20 (1) Physical structure of the optical disk

| Figure 1A is a perspective view showing a
DVD 100, which is one type of optical disk. Figure 1B is
a cross-sectional view of the DVD 100 taken along line 2
25 - A' in Figure 1aA. Figure 1C is an enlarged cross-
sectional view of portion B shown in Figure 1B.

As shown in Figure 1B, the DVD 100 is formed by
laminating a first transparent substrate 108, an informa-
30 tion layer 109, an adhesive layer 110, a second transpar-
ent substrate 111, and a print layer 112 (on which a
label is to be printed) in this order.
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Fi gure 10 is a per spective V|em15homnng a DVD player accordlng to an

exanpl e of  the resent I nvention. - : . SUBSTI TUTE

SHEET ( RUL\¥O28/fps28 WO 99/ 08281 PCT/JP98/03509

PCT/ JP98/ 03509 ' - 13 - and a tel evision
nmoni t or coupl ed thereto. Figure 11 is a view showi ng a
renote control - according to- a8 exanple of the present invention. 5.
Figure 12 is a block diagram show ng the struc- ture of .a DVD pl ayer
as a di sk reproducti on appar at us according to an exanple of the
present invention. - dfe- first tFéQEeréﬁé i suBstlawehabk shaw ngnkhe
flowof a - - -~reproduction ocess i nh-a videog-oriented, reproduction

mode accor di mFEE*aAn &ﬁ%ﬂﬁﬂ?é%nqhesbP§§EﬁFelﬁ%énUQﬁ? reinforcement

substrates that are formed of the same material. In the
example shown in Figure 1B, these substrates each have &

5 thickness of about 0.6 mm. These substrates can each
have a thickness in the range between about 0.5 mm and
about 0.7 mm.

The adhesive layer 110 is provided between the
10 information layer 109 'and the second transparent sub-
strate 111, thereby adhering thé information layer 109 to

the second transparent substrate 111.

On the face of the information layer 109 ih
15 contact with the first transparent substrate 108 is
formed a reflective film (not shown), which is formed of
a thin metal film or the like. By using a molding
technique, a high density of convex and concave pits are
formed on the reflective film.
20 _

Figure 1D shows the shapes of pits formed on the
reflective film. In the example shown in Figure 1D, each
pitjhas a length of 0.4 ym to 2.054 um. A helical track
is formed on the DVD 100. The pits are formed alongside

25 the helical track so as to be at a distance of 0.74 um
from the helical track along a radial direction of the
'DVD 100. Thus, an array of pits are formed along the
helical track. |

30 B ' As shown in Figure 1C, when a light beam 113 is
radlated on the DVD 100, a light spot 114 is formed on
the information layer 109. The information stored on the
DVD 100 is detected as vafiation in the reflectance of
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Figure 13Bis a flowhart showing the flow of a 15 process of _

r epr oduci tittle-in avideo-oriented reproduction node according
to an exaﬁgpés'B?z 8t he present i nventi on. - PCTHPWGBéOS‘MA i's
a flowhart showing the flow of a 20 reproducti on process in an

audi o-ori ented reproduction node according to an exanple of the
present inventi on. -Fildur-e 14B is a flowchart show ng the
flow of a process of reproducing a title in an audio-oriented 25
reproduction node according to an exanple of the present i nventi on.

Figure 15 i's shdli g85480 SHOWMAY 1oV alﬁf@fxﬁaﬁfaﬂ la¥er5§.9§6dwhﬂcﬁ vijdeo
“manager acconafghto an_exanple of the 30 . - _present invention is

di-splayed. . . inated by g, L19Bk FE°§ &Fégran1shomnng an exenplary
structure of an appljcatlon accordlng to an exanpl e of WO 99/ 08281

- 14 -
PCT/ JP98/ 03509 The diameter of the light spot 114 of the DVD 100

5 is about 1/1.6 of the diameter of a light spot on a CD
(compact disk) because the numerical aperture (NA) of an
- object lens for DVDs is larger than the numerical aper-
ture (NA) of an object lens for CDs and because the
wavelength A of a light beam for DVDs is smaller than the

10 wavelength A of a light beam for CDs.

A DVD having the above-described physical struc-
ture can store about 4.7 Gbytes of information on one
side. A storing capacity of about 4.7 Gbytes is nearly

15 8 times the storing capacity of a conventional CD. Such
large storing capacity of DVDs makes it possible to
greatly improve the quality of moving images. It is also
possible to greatly improve the reproduction time length
of moving images. In contrast to the reproduction time

20 length of a conventional video CD being 74 minutes, a DVD
boasts of a reproduction time length of 2 hours or more.

The fundamental technology which realizes such

large storing capacity lies in reduction of the spot

25  diameter D of the light beam. The spot diameter D is
calculated from the formula: Spot diameter D = Laser
wavelength A/ Numerical aperture NA of the object lens.

~ Accordingly, the spot diameter D can be minimized by
dedreasing the -laser wavelength A and increasing ‘the

30 .. numerical aperture NA of the object iens. It should be
noted, however, that increasing the numerical aperture NA

of the object lens can result in coma aberration due to

'the_ relative slant (i.e., "tilt") between the disk
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t he present I nventi on. ' Figure 16B is a diagramillustrating

t he opera-’ tion of a disk reproduction apparatus according to an 5
exanpl e of VOB &sent i nventi on. Fi gure 17 PCI/3R98103509 am
showi ng the positions on an optical disk at which various data are-
stored accord- ing to an exanple of the present invention. 10,

Figure 18 is a diagram schemati cal -y 26hewi ng the rel ati onshi p between
vari ous reproduced information and - obj ects according to an exanpl e of
t he present invention. 15 Figure 19 is a flowhart show ng the

flow of a  surfafs odheit00 BHREE8F A%iaNcRUdnR Als %ﬁg i, V"dz‘?o‘the

functions accordlggato an exanple of the present in tTon... 20
Figure 20A (&S% h&) RE%RYy ak@r%%’é't‘iﬂlll%s minimpzedphy %’deﬁq:'t'l e

sear ch p0|nt&mg(ﬁhéumhibmﬁéﬁgebf a trandpirtitl Qurit-H&e0 RBG3EEAg )
pt.ica di sk accordin 0 an exanple of the present

:Ecgap?ghon(%ﬂéﬂ%thkness ?#d%f%?%ﬁﬁ?a¥§nta$§%$55?5ﬁ1c@ﬁoﬂ?ﬁﬁlva+ns§eC|f|c
exanpl e5of a de@Ersdtalcpuoblem a@fA‘i%wa‘r th@cﬁ%z.@ﬁt}.ntstrengtﬁiYIéﬁ othan
opti cal d|Skcf%§9rd&%9t%% %gs%¥g¥p£$D He streng%h o ”%hén¥§gﬁé82
ent substrate is reinforced by attaching another sub-
strate to the transparent substrate, thereby overcoming

the problems associated with the mechanical strength of
10 the disk.

A red semiconductor laser having a short wave-
length of 650 nm and an object lens having' a large
numerical aperture (NA) of about 0.6 mm are used to read

15 out the information stored on a DVD. By employing these
and additionally a thin transparent substrate having a
thickness of about 0.6 mm, it is possible to store about
4.7 Gbytes of information on one side of an optical disk
having a diameter of 120 mm.

20 ' |

Figure 2A schematically 1llustrates a helical
track 20 being formed from the .inner periphery toward the
outer' periphery of the information layer 109 of the
DVD 100. The helical track 20 is divided into predeter-

25 mined units referred to as sectors. In.Figure 28, the
respective sectors are denoted by numerals S1, S2,...,
S99, and S5100. The reading of the information stored on
the DVD 100 is performed on a sector by sector basis.

30 Figure 2B shows the internal structure of a -
sector, where the sector includes a sector header re-..

gion 21, a user data region 22, and an error correction
code storage region 23.
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30 Figure 20C is a -diagran1 showng a specific

exanpl e of _a PGC structure of an ATS of the VOB point type.of an
optical di¥R°¥P8ding to an exanple of the present i RGEAPIENIS09
SUBSTI TUTE SHEET (RULE 26) WD 99/ 08281 -
PCT/ JP98/ 03509 . - 15 - Fi gure
21A shows exenplary data to be storeé&lormr an optical disk according to
an exanpl e of the present i nventi on. 5 Figure 21B is a
di agram showi ng t he reproduction order by a reproduction apparatus

according to an exanmit®e . sectodf hb&dﬁ&eSQ&bibﬁVentiﬁﬁoreg .ab sector
Figure 21Cis di agram show,ng the reproducti-on 10 order _by a .. .
reproduction aﬁﬁﬁ‘ﬁtﬁ"a?@%’?@’ e éﬁ‘%f&ﬁ%"é and anFrIRE ‘B‘?'é%‘éﬁi—on

invention. code thereof. Based on these sector addresses, a disk

- reproduction apparatus will determine which one of a
5 plurality of sectors information shouid be rt_.=._ad from.

The user data region 22 stores a data string
which is 2 Kbytes long.

10 The error correction code storage xregion 23
stores error correction codes for the sector header
region 21 and the user data region 22 within the same
sector. A disk reproduction apparatus will perform error
detection by using the error correction codes and per-

15 forms error correction based on the error detection
‘results, thereby securing reliability of data reading.

(2) Logical structure of the optical disk

20 - Figure 3 shows the logical structure of a DVD 100
as an optical disk. As shown in Figure 3, the regions of

the.. DVD 100 are divided into a lead-in region 31, a
volume region 32, and a lead-out region 33. These

- regions can be identified by the identification informa-

25 tion included in the sector addresses of physical sec-
tors. The physical sectors are arrayed in an ascending

order based on their sector addresses.
) ! -In the lead-in region 31, data for stabilizing
30 the operation of a disk reproduction apparatus at. the
beginning of a read and the like are étored:

No meaningful data is stored in the lead-out
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Figure 22 is a diagran1schenaticélly show ng the rel ati onshi p between

various reproduced information and 15 .. objects according to an exanpl e of
the presenVOi%%088ti on in the case where PGC bl ocks ar BCPORZS#3509
Figure 23A is a diagram show ng a specific exanple of a title search
poi nter table according to an 20 exanpl e of the present invention.
Figure 23B is a diagram showi ng 22 -specific exanpl e of a PGC
structure of an ATS of the AOB point type according to an exanpl e of
t he present invention. 25 Figure 23C is a diagram show ng a

specific  regR@B3. ofTie REadldwel2ESi Oh -39 Y usdd tier B ohdhg
type accordi ng .t.o.an exanpl e of - the present. inventi-gn.

30 o
Fi.gure 23D i%935¥ geagPMMcidmwARpacatusef the end of KeprpdugFighdi o

attributes of an ATS management tabl e .according to an exanple of the
present invention. STI.T SHEET (RULE 26)

The volume region 32 storessg%glté{”%ata corre-

5 sponding to each application. The physical sectors
included in the volume region 32 are managed as logic
blocks. The logic blocks are identified by the sequen-
tial numbers (logic block numbers) respectivély assigned
to the physical sectors after the first physical sector

10 (designated as the 0™ physical sector) in the volume-
region 32. A portion 34 shown in Figure 3 .shows a group
of logic blocks in the volume region 32. In the por-
tion 34, #m, #m+l, #m+2, #m+3, ... denote the logic block
numbers assigned to the respective logic blocks.

15
As shown in Figure 3, the volume region 32 is
subdivided into a wvolume file management region 32a, a
video zone region 32b, and an audio zone region 32c.
20 . The volume file management region 32a stores file

system management information for managing a plurality of
logic blocks as files in accordance with IS013346. The
file system management information is information
indicating the correspondence between the name of each of
-25 a plurality of files and the addresses of the logic
blocks occupied by that file. A disk reproduction
apparatus achieves file-by-file access to the optical
disk based on the file system management information.
Specifically, the disk reproduction apparatus will refer
30 to the file system management information to obtain the
addresses of the logic blocks corresponding to a given
file name, and accesses the logic blocks based on these
addresses. As a result, the digital data contained in

SUBSTITUTE SHEET (RULE 26)



WD 99/ 08281 . PCT/ JP98/ 03509

- 16 - - Flgure 23E is a diagram showi ng a specific

exanpl e’ oﬂwwmm%wkutrlbutes of an ATS managenent table PCEIRIB0FI0Ag t O
an exanpl e of the present invention. 5 Figure 24Ais a -
flowchart showing the flow of a process of reproducing a title in an
audi o-oriented reproducti on Ap@@8 according to an exanple of the

pr esent i nvention in the case where PGC bl-ocks are present. 10
Figure 24B is a flowhart showing the flow of a process of selecting
a PGCin-a P@Eebb%%Kféaﬂiﬂiéﬁldéhfﬁb read &X¥ample of the present
“inventi-on. - - -~ Figure 25 is-a diagram schematically show ng the
15 relatlonshlp ‘bet ween vari ous reproduced information and obj ect s.

according to an exaﬁﬁhé(ﬁldéﬁfQbﬁée@égﬂﬁﬁ”BZENEtores v1deo manadegure 26
s a dlagran1schenat|call showj ng at i onshi vari ous
reproduced i ﬁf‘@ﬂ?ﬁﬁ%ﬁr‘arﬁ)%@nd Qflﬁ’e%’fs‘“%%oYﬂﬁiﬁB Fb“éﬁ @?5 WEgr&of t he
presentsi nvention..

A video title set 600 contains a plurality of
video data and management information for managing the
order of reproducing the plurality-of video data. The

_ video title set 600 has a data structure that allows

10 ~ management of the video data in units which are referred
to as video titles. For example; if the video title
set 600 is a videc application, the video titles may
correspond to a plurality of video versions, e.g., @&
theatrical version, ndn-abridged version, and the like.

15 The specific data structure of the video title set 600
will be described later with reference to Figure 6.

The video manager information 700 contains

information representing a table of contents consisting

20 -of a plurality of video title sets 600. Typically, the
video manager information 700 includes information
required for diSplaying a video menu for allowing a user

to select a desired one of a plurality of wvideo title

sets 600 and the management information thereof. The

25 specific data structure of the wvideo manager informa-
tion 700 will be described later with reference to Fig-

ure 7.

f

The audio zone region 32c stores audio manager
30 information 900 and one or more audio title sets 800.

The audio title set 800 contains a plurality of
audio data and management information for managing the
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Figure 27 is a diagram schematically show ng the rel ationship between
various reproduced i nformati on and obj ects according to an exanple of
the preseWYOPHO&BLi on. 25 Figure 28 is a di agreumpys/o3sos
schematical |y showi ng the rel ationshi p between various reproduced .

I nformati on and obj ects according to an exanple of the present

I nventi on. 30 Figure 2924 s-a di agram schematically show ng the
rel ati onshi p between various reproduced information and obj ect s
according to an exanple of the present invention.

"SUBSTI TUTE SKEEd»( ' . [ . _
BCT/ P98/ 03586 r(BELgéﬁyoduclng thg[b§8£g§§%%7q§ audio data. Thﬁ?gure'.

30 is a di aghdficcHehieke capty88foiiar enhdlata stohetugestipabeeddewsvarious
reproduced i fiABABREAR 8R0the auBPbeBhta®dnOLAliRE LA12R 8XAMRLeRhdde

present invention. ) . ) ] . _
to as audio titles. Typically, an audio title corre-

5 sponds to a music album containing one or more. songs.
The audio title set 800 can also contain management
information defining the order of reproducing the video
data éontained in the video title set 600. The specific
data structure of the audio title set 800 will be de-

10 scribed later with reference to Figures 8A and 8B.

- The audio manager information 900 contains
information representing a table of. contents consisting
of a plurality of audioc title sets 800. The specific

15 data structure of the audio manager information 900 will
be described later with reference to Figure 9.

In Figure 3, the wvideo title set 600 and the
audio title set 800 are each illustrated as one file. In
20 practice, however, the video title set 600 6r_the audio
title set 800 is very often composed of a plurality of
consecutive files because moving image data has such an
enofmous data size that trying to accommodate the entire
moving image data into one file may result in a file size

25 of more than 1 GB.

(3) Data structure of the video zone region 32b (Fig-
ure 3) '

€

30 _ The video zone region 32b stores_video manager
information 700 and one or more video title sets 600.

(3.1) Data structure of the video title set 600

SUBSTITUTE SHEET (RULE 26)



5 Figure 31 is a di ag'ram showi ng the data-structure of an

audi o manager for performing automatic reproduction at the tine of
I nsertingWO #/esR8laccordi ng to an exanpl e of the presePETIRASORSMS0ON.
10 © BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON : Her ei nafter;
t he present invention will be descri bed by way of exanples, wth
respect to the accom panyi ng £5gur es. 15 (Exanpl e 1)

Herei nafter, the structure of an optical disk according to one
exanpl e of' the present invention will be descri bed. 20 (1)

Physi.cal -struct UrehOfFitdi&é)mli?;ﬁJ)wgl $ke data structureFogurthdAviges . _
perspective view show. n DVD 100, pe pt.i cal -
di.sk. Fi gure UifF4g set %Qi cr osSB€ecYERR V%}féﬁ oFet%n§°It9¥/ Tﬁé en®al ong -

line A 25  pluyxalicyi @8r e—l%o o]:Fj&bHE@ (kei6inafearargsfbratedbsto as

[ I f h
Froure 16, RIS LAPTe A8 natldsp CLELS oeta: HRECERREASE EOMefRPont |

substr age 108narﬁdgirli§ Or'alie 36rdert | @f | a3y rddiGimn alhesluealayer X0, a

second trans ent substrate 111, and a print layer 112 (on which a
label is to E@%ﬁ 89%24) in this order.

- In the discussions to follow, a "video title set"
may occasionally be referred to as "VTS".

10
(3.1.1) bata structure of the VOB 602
A VOB 602 is a piece of multimedia data. A
VOB 602 contains digital moving image data, digital audio
15 data, sub-picture data, and management information for.

the management thereof.

The VOBs 602 have a data structure in accordance

with MPEGZ (Moving Picture Expert Group, IS011172,

20 IS013818), and are referred to as MPEG2 stream data. A
VOB 602 includes a plurality of VOB units (hereinafter
referred to as "VOBUs") 603 which are arranged in' a
chrbnological_ order. A VOBU 603 is a reproduction data
running about 0.4 seconds +to about 1.0 second, and

25 includes a plurality of kinds of pack data 604 (e.g.,
management information packs, moving image packs, audio
packs, and/or sub-picture packs), as indicated ahead of

the arrows in Figure 4. 1In the example illustrated in
Figure 4, the managemént information packs are denoted by

30 numerals .such as Pl and P2; moving image packs are
denoted by numerals such as video 1, video 2, vxdeo 3

and video 4; audio packs are denoted by numerals such as

audio A-1l, audio B-1l, audio C-l1, audio A-2, audio B-2,

SUBSTITUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (RULE 26) ' WD 99/ 08281 '
PCT/ JP98/ 63509 18 .- ... .. The first

transparenwoswmustate 108 and t he second transparent sghﬁpﬁmbgwlll
are reinforcenent substrates that are formed of the same material.

t he exanpl e shown in Figure 1B, these substrates each have a 5
“thickness of about 0.6 nmm These sul®8 r-ates can each have a

t hi ckness in the range between about- 0.5 nm and about 0.7 nm

The adhesive |layer 110 is provi ded between the 10 i nformati.on | ayer 109
and the Semmﬁhdréﬁﬁiﬁféﬂﬁ Sg@b- ¢cturét%§Eﬁ51&}e &Q@BEQ% ﬁ?hﬁﬁh%%aige

I nformation | ayer 109 t second t.ransparent.. su

On the face (ﬁ‘gl"?rheaq; n‘?‘%rﬁﬁ%roﬁplﬁyér $892-g, and SP B-2

Each pack data has a data size of 2 Kbytes. By

5 reorganizing a plurality of pack data belonging to each

kind of data, a digital data sequence only containing

moving image data, a digital data sequence only contain-

ing audio data, a digital data sequence only containing

sub-picture data; or a digital data sequence only con-

10 taining control data can be obtained. A digital data se-

quence obtained by thus reorganizing a plurality of pack

data belonging to one kind of data is referred to as an
elementary stream.

15 A VOB 602 may also be referred to as a program
‘stream or system stream containing a plurality of
elementary streams. One VOB 602 can include one moving
image elementary stream, up to 8 audio elementary
‘streams, and up to 32 sub-picture elementary streams. A

20 moving image elementary stream may be referred to as a
main stream of a system stream, while an audio elementary
stream and a sub-picture elementary stream may be re-
ferfed to as sub-streams of the system stream.

25 . The pack data includes a header section and a
data section. The header section of a pack data stores
identification information for indicating the kind of
that pack data. By referring to the identification data,
itris possible to identify the pack data as a "moving

30 image pack", an "audio pack", a "sub-picture pack", or a
"management information pack". | |

The data section of a moving image pack stores
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15 contact with the first transparent substrate 108 is formed a

reflective film(not shown), which.is.formed of. a thin nmetal filmor
the |i ke.wo9Bpsissi ng a nol di ng techni que, a high dens’m‘;ams/oasomvex
and concave pits are formed on the reflective film 20

Figure 1D shows the shapes of pits forned on the reflective film In
t he exanpl e shown in Figure 1D, eaeh27 - pit has a length of 0.4 pmto
2.054 [errJm A helical track ‘is formed on the DVD 100. The pits are
fornmed al ongsi de 25 the helical track so as to be at a distance of 0.74
pm - frogutae \J}?idr?a&st TS Ab 980 @ i dh BboShaREE Qﬁ.tﬂf the wmpeg DVD
100. -Fhus,--an-array pi ts-are formed- al ong the . helical track. 30

As shown in BeghPe- 1@%89351 fOghEtesn PRYing image Oatfien el P98 DvD
100, a light b?p@bPliLérﬂn‘ézf or e (groupt 88 baERLEFBE)0A Y BEHinkD.adhe

informati on stored on the DVD 100 |s %é%ECted as variation in the
refl ect ance amage data equivalent to ebo ?RULE 26)
WO 99/ 08281 _ PCT/ JP98/ 03509

The data section of an audio pack stores audio

data corresponding to the moving image data in A VOBU 603

which contains that audio pack. The moving image data

and the audio data contained in the same VOBU 603 are

10 reproduced in synchronization. Examples of audio data

include 1linear PCM data or Dolby-AC3 data (see ATSC

-standard Digital audio. Compression (AC-3)(Doc.A/52,20

Dec., 1995). The header section of an audio pack further

stores audio sub-stream identification . information

15 indicating which one of 8 or less audio sub-streams the
audio pack belongs to.

The data section of a sub-picture pack stores

graphics data which has been subjected to run length

20 = compression. The header section of a sub-picture pack.
further stores sub-picture sub-stream identification
information indicating which one of 32 or less sub-

picfure sub-streams the sub-picture pack belongs to.

25 . . The data section of a management information pack
stores address information for trick play modes (e.g.,

- high-speed playback) and control data for accepting user
interactions. One example of control data for accepting

- user interactions is menu information for displaying a

30 menu. The menu information includes information indicat-
-ing the positions of up to 32 menu items, informatioh
indicating the colors of the menu items, and information
indicating a control command to be executed when one of
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reproduction tine | eng
f undament al trepreduesd vikext. r &bt ze@scBuefi the 8 memgeitemsi By tapd8ity

spot di anst er hy | enu | PRESHRELESD qefaAtE Read e oo S8 OSRGE, o'
WiRel AgtA FeRFTPINgREmREdl tapde wxeqwted vm@n objhatt menus.

Laser

the portion of the information |ayer 109 which 1is

i1-lum nated by the |ight spot 114. The di aneter of the

| i ght spowd9stosag: t he DVD 100 5 is about 1/1.6 of the dpyypiogjosstd 2

i ght spot on a CD (conpact di sk) because the nunerical aperture (PMQ
of an object lens for DVDs is larger than the nunerical aper-

ture (NA) of an object lens for CDs ggd because the . wavel ength [err]
of a light beanlfor DVDs is snaller -than the 10 wavel ength [err] of a

| i ght beam for : A DVD havi ng the above-descri bed
‘physical str ur-e can store _ahout 4.7 CGoytes of information on one
side. A storﬁh égﬁg%I% oF %50%?£ﬁc763b§¥e§ P&®hearly 15 8 tinmes the
.st.oring capacity of a conventional CD. Such - | arge storing.capacity
of DVDs makes it pos reat | rove the ty of V|ng

I mages. It is also Sé;p&l%)éogjslsdpwﬁ %rbrgé' %}?%Pmth 15%?0%’6%‘[‘ PO tine
| engt h igfluymvraied nayatigure chnt thetméout 5@ hagr 8duehu ohtenses20
length gf a

Vggtgggﬁs(ﬁl rggkggezilggn%ﬁg’ing¥E%tio?héR9a8&S of a

urs-or

Accor di nigl y, {6 Ml NGURIL! BrieddHeriE B FoA1kns 51 tdesgeRs)

| aser
t he obj

15

20

25

30

veIe

Eﬁ t he
erré and increasing the 30 nuneri cal aperture of

s lected Py Bouser.

The graphics data for displaying a menu is stored
in a sub-picture pack. ~When a user selects one of the
plurality of menu items or confirms such a selected menu
item, the color of a graphic corresponding to the select-
ed menu item is changed in accordance with the position
information and color information in the management
information pack.

" When a user confirms a selected menu item, a
control command associated with that menu item is execut-
ed. Thus, a diversified reproduction control is realized
in accordance with instructions from a user.

For conciseness, the pack data included in the
VOBUs 603 are shown to be arranged with some regularity
in the example of Figure 4. However, the pack data need

not be arranged with any regularity except that the

management information pack needs to be located at the
beginning of each VOBU 603. For example, the pack data

- need not be arranged so as to form bundles each contain-

ing only one kind of pack data. Rather, the pack data
may be shuffled or arranged irrespective of the kinds of
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not ed, however, that increasing t he numeri cal aperture NA of the

obj ect lens can result in coma aberration due to the relative slant
(i.e., "t¥WQ9%0838t ween t he disk BOBSISOEE SHEET
(RULE 26) WD 99/ 08281 .
PCT/ JP98/ 03509 ' - 20 - surface and the
optical axis of the light beam In<i209 -~ case of DVDs, the coma :
aberration is mnimzed by reduc- ) ing the thickness of a transparent
substrate. Reducing the thickness of a transparent substrate can :
result in a gack 88RA!AUSGhAN Ol oI CEpPBaNARLEA! aridAReld ghithe -
disk. In the case of DVDs, the stren he transpar- o
substrate is FSHF é?lb-e‘%ﬁlbyﬁbﬁ RAHF P eh e ashyffer secgipn enﬁotbﬁé
transparent stiied rahe ﬁQ&kO‘d%{@”fﬁgm the’ E@Ef@fogb@ﬁdﬁsoc*rﬁhed
with the rrechanl cal strengt h

seni conduct ortPtRkr WRRST) 9fsRATK wapda lnc}-uliéﬁgtil‘f‘oﬁaﬁt) Hmaynéﬂgn
obj ect Bens hegryd Ngie @ fﬁégﬂl.xmber of pack data of each kind need not be

a constant number because the moving image data, audio
data, and/or sub-picture data may be variable-length
compressed' data. In practice, each VOBU 603 will include
a different number of pack data.
10
Two moving image packs are shown to be included
in the exemplary VOBU 603 of Figure 4. However, the
number of moving image packs included in an- actual
-VOBU 603 can be on the order of several hundred because
15 the transfer rate of moving image data to a disk repro-
duction apparatus is about 4.5 Mbits.

(3.1.2) Data structure of the video title set informa-
tion 601

20 The video title set information 601 includes
information for managing the order of reproducing the
VOB.'s 602. Herein, the data which designates the order of
reproducing the VOBs 602 is referred to as a program
chain (PGC). Different PGCs can define different orders

25 by which the VOBs 602 are reproduced.

Figure 6 shows the data structure of the video
title set information 601. As shown in Figure 6, the
viGeo title set information (VISI) 601 includes a VTS

30 management table (VTSI_MAT) 611, a video title set
section title search pointer table (TT_SRPT) 612, and a
‘PGC management information table (PGCIT) 613.
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nuneri cal

aperture (NA) of about 0,6 mmare used to read 15

I nformation stored on a DVD. By enploying these. ... and _addi ti onal
thin tran¥2e%xeses8isubstrate having a t hi ckness of abowcKHIIPs/0¥809
possi ble to store about 4.7 CGoytes of information on one side of an
optical disk having a di aneter of 120 mm 20 Figure 2A
schematically illustrates a helicat 80 - track 20 being formed from
i nner periphery toward the outer periphery of the information |

109 of the

mned units referredrhg %ﬁréeﬁhﬁééemeh@: Rawe efe té'@:ves

sectors are denoted by nunerals

'_readlng of

sector by segqirgr n@ﬁd@emen@otable 611 idd i Ss 28

DVD 100. The helical track 20 is divided into predet

S99, and.. SlOO The.

out the

ly a
it is

t he
ayer
er- 25

fve

t ABECRIGHAEN GF $her ¥ddee title met PRSCHBTiOM&Ier mkhon a

structure of _a ctor, where the sector |ncFu des a sector head

gion 21, a udbe gasi fﬁ&g} G 2‘2*%&% ELEeP LditlecEedn section Jitis

regi on 23.

search pBOnt2r083B8le 612 is stored and a pointer J.ndJ.Cat-—

-PCT/ JP98/ 035Q9
‘sector headefrP% EgRoROFE LN &F VRigk ithe PGC m@ﬂﬁﬁ%ﬁﬁ??(ﬁ“ﬁ?ﬁﬂﬂ?*??ng t he

sector and
addr esses,

15

20

25

30

arrableo 6 ldetiac tdtired. code thereof. Based on these sect
a disk '
The video title set section title search pointer
table 612 includes the number of pointers 621 and a
plurality of start .PGC numbers 622. A start PGC num-
ber 622 is an index indicating the PGC information 631 to
be executed first among the plurality of PGC information
units 631 stored in the PGC management information table
613. A start PGC number 622 is designated for each
title. For éxample, if the value of the start PGC
number 622 corresponding to title#l is "3", it indicates
that PGC information#3 is to be executed first for
title#l.

The PGC management information table 613 includes
a plurality of PGC information units 631 (i.e., PGC
infbrmation#l to PGC information#in). The PGC informa-
tion 631 defines the position at which one or more
VOBs 602 are stored on the disk and the order of repro-
ducing such VOBs 602. It is possible for different PGC
information units 631 to describe the reproduction of the
same VOBs 602. Therefore, it is possible to designate a

shgwer tih@idderagl

er re-
or age

or

plurality of reproduction orders for the same VOBs 602.

For example, if +the PGC 1nformatlon 631 defines
‘reproduction of VOBs 602 in the order of- VOB#l VOB#2,

VOB#3, and VOB#4, the VOBs 602 will be reproduced in the
order of VOB#1l, VOB#2, VOB#3, and VOB#4. 1If the PGC
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reproduction apparatus will determ ne which one of a 5 plurality of

sectors information should be read from. .. ... The user data

regi on 22 WO3pPRRBL data string which is 2 Kbyt es | ongPCT/JP98/03509

The error correction code storage region 23 stores error
correction codes for the sector header region 21 and the user data
region 22 within the sane seet &L -A di sk reproduction apparatus wll
perform error detection by using the error correction codes and per-
15 forms error correction based on the error detection results,

t her eby securl-rm:fﬁéw&hlasy Q&s8ak3 H.—%%%cnon of. &@ésL@m‘:ﬁh gheucture

of 'the optlcai I-sk u 3 shows I cal._structure of -
a -DVD 100 dd o N&ﬁﬂéal WPB%2. Aé’%@}#éwm and FV&EQ& '3, tg{Fhe VPESi BRS of
the DVD 100 aJﬂIiIHé degprobacad! eadthe REaN G4, vesE3, VOBSRUNROBKEgi ON

32, and a le egi on 33. These regions can be i1dentified by
the |dent|f|c§§gj¢&gﬁéorna- tion included in the sector addresses of
physi cab sec- tors. The physical sectors are arrayed in an ascending

egi on 31, data for Sabi{FS: AGTSOREEiPR, SFhe TG B0G SROPBBFARCt i on
apparatus at #rgormatiobe§dhnang cheaoremdranoEhadddesst=e 6420 ed. -
No neani ngful data is stored in the |ead-out
"The PGC connection information 641 stores - the
10 indices of the PGC information units 631 to be jointed
before and after the PGC information 631. . For example,
the PGC connection information 641 of PGC information#3
stores the index of the PGC information 631 (e.g., PGC
information#l) to be jointed before PGC information#3 and
15 the index of the PGC information 631 (e.g., PGC informa-
tion#5) to be jointed after PGC information#3. Once the
reproduction of one PGC information 631 is complete, a
disk reproductidn apparatus determines the next PGC
information 631 in accordance with the PGC connection
20 information 641 and continues the reproduction control in
accordance with the next PGC information 631.

The VOB address 642 is informatioh indicating the -

position (on the optical disk) of the VOB 602 to be
25 reproduced. The order of the VOB addresses 642 within
‘the PGC information 631 represents the order by which the

VOBs 602 are reproduced by a disk reproduction apparatus.

- (3:2) Data structure of the video manager information 700

30 _ The video manager information 700 is information
for reproduction control. that is to be first referred to
when the optical disk is reproduced by a disk reproduc-
tion apparatus in a video-oriented manner.
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MD 99/ 08281 PCT/ JP98/ 03509

-22- 7 . region 33. The lead-out region 33 is used for informng

a di sk repWOP@818n apparatus of the end of reproduction. PCT/IP98/03509

The vol une region 32 stores digital data corre- 5 spondi ng to each

appl i cation. The physical sectors included in the volune region 32
are managed as | ogic bl ocks. -TI® I|-ogi ¢ bl ocks are identified by the
sequen- tial numbers (logic block nunbers) respectively assigned

to the physical sectors after the first physical sector 10 (desi gnat ed

‘as” the O[err]- physicariesd 0f ) shBwkNenedldiEa struckBBeOBB%nhd PORELON 34
shown in- Fi'gure 3 shows. EFgrou of logic blocks in the volune region

32, In the pgeReger infopRationyfPOumi1, #m+2, #m3, ... denote the |ogic
bl.ock nunbers assigned to the respectlve | ogi ¢ bl ocks. 15

As shown in Figure 3,_the. volume region | S subdivided into a .
volune file rmgagemerwl ¢ bn sstucture Of EP%é%FQ%ﬂem?%ﬁg%ﬁ 8§5°r§ﬁd an

audi 0 z8ne regiam B2C.is 20 compliance ﬁhe?vﬂh@n@afa}§tﬂﬁﬁﬁﬂﬁéeﬂf €R4i on
ea stores [ faeo 1ygty" bRl THRSSEM LA SYTECOR (O lmagad 2ace 11
between the VOBs of the video manager information 700 and
the VOBs of the video title set 600 is that the VOBs of
the video manager information 700 are specialized ' for
10 volume menus.

Herein, a "volume menu" is defined as a menu for
displaying all of the titles stored on an optical disk to
-allow a user to select one of the titles. A volume menu

15 is displayed on screen immediately after an optical
pickup has moved from the volume file management re-
gion 32a to the video zone region 32b of the optical
disk, following loading of the optical disk into a disk
. reproduction apparatus. '

20

As shown in Figure 7, the video manager informa-~
tion (VMGI) 700 includes video object 703 for a menu, a
PGC‘management information table (PGCIT) 701 for a menu,
and a title search pointer table (TT_SRPT) 702.

25

The video object 703 for a ﬁenu is, as its name
indicates, a VOB which is specialized for use in a volume
menu. The video object 703 for a menu includes a sub-

' picture pack for displaying a volume menu and a manage-

30 ment information pack for performing 'a reproduction

control in response to a cursor manipulation and/or
confirmation operation for the volume menu.
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file system managenent information is information i ndi cating the
cor respond; 8 bet ween the nanme of each of 25 a plurality of files and
t he. addr es‘(é@? B¥28L he 1 ogi c ' bl ocks occupi ed by that fi PETAPISHNIFO%K
reproduction apparatus achieves file-by-file access to the optical -
di sk based on the file system managenent i nformation. - Specifically,
the di sk reproduction apparatus wilt 32fer 30 to the file system
managenent information to obtain the addresses of the |ogic blocks
corresponding to a given file name, and accesses the |ogic bl ocks
"based on these Thdr PssesnarsyeandeS ulihfoirhetiog tablntBorombe ed in

SUBSTI TUTE S (RUL 6). .. WO 99/ 08281 e 9 .
PGT/JP98/0355E£gﬁ 1g EG% information é%léh_1%SSPEClallze?hgoaé§§Fb6J¥i|es

can be read catvolume file. In Tie PEEomZnagementoinEdirmatdioes tabdeo
manager £ Y "REREN 7620 Ak OB AT Ca¥! L t kRS H5a800 or
5 ject 703 for a menu is stored is described so that the
video object 703 for a menu will be read when the optical
disk is loaded in a disk reproduction apparétus. This
PGC information is read immediately after an optical
pickup has moved from the voiume file management re-
10 gion 32a to the video zone region 32b,.following loading
of the optical disk into a disk reproduction apparatus.
As a result, a volume menu is displayed on screen.

The title search pointer table 702 includes the

15 number (i.e., a VIS number 721) of the video title set to

which each title belongs and an index 712 for specifying

the title number (i.e., an intra-VTS title number 722)
assigned to each title within that video title set.

20 (4) Data structure of the audio zone region 32c

The audio zone region 32¢c stores audic manager
information 900 and one or more audio title sets 800.

25 (4.1) Data structure of the audio title set 800

Figure 8A shows the data structure of the audio

title set 800. The audio title set 800 includes a
plurality of audio objects (hereinafter referred to as

30  "AOBs") 802, audio title set information (ATSI) 801 for
managing the order of reproducing a plurality of

AOBs 802, and audio title set information backup
(ATSI_BUP) 804 (which is backup data of the audio title
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A video title set 600 contains a plurality of vi deo data and
managenent™ i nformation for nmanagi ng the . order of reproducing.the. =
pluralityW?99/8380 data. The video title set 600 has BcTiates/sdopuct ure
that allows 10 managenent of the video data in units which are referred
to as video titles. For exanple, if the video title set 600 i-s a

vi deo application, the video titl es Bay- correspond to a plurality of
vi deo versions, e.g., a t heatrical version, non-abridged version, and
the Iike. 15 The specific data structure of the video title set 600
will be descgibBednletatt4iohh gference to Figure 6.. . ... .. The
video rmanager Information ?8 contai-ns . information representi ng a
tabl e of contents consisting 20 of a plurality of video title sets 600.
Typically, the Tl et TBDSGRESHBLA R | 201 108, 1 6l Udggal B Bl On
required for displaying a eo _nenu low ng & u ect a
desired one 8fta PRYr sCcepienalilyede ingferred teas B?Gﬂ;‘ﬁand t he managenent

i nformeg i on t hereof. The 25 specific data structure of the video _
manager i nfor tion 700 will be described later with reference to
Fi g- ﬁga% 1) Data structureriof Fhe A RPZ egi on 32c stores audio
nmanager 30 I nf or mEhieoRORO@02NG é@rfneadpackéEbed¥N2kB¥¥és.
urallj of audi o _data and

The audi o “H‘ ﬁgﬁa %?Pgr contai ns_ a
nmanagement Gr Froret e the the’LBCM format, AC3 format,
MPEG Audio format (see ISO/IEC DIS 13818-3: July, 1996),

10 DTS format (see DTS Coherent Acoustics "Delivering high
quality multichannel sound to the consumer" presented at
the 100" Convention, 1996 May 11-14, Copenhagen AES) or
SDDS format (see SDDS Specification for Disc (Version
1.0)~Digital audio multi-channel coding, Sony Corpora-

15 tion). In the case of LPCM, the sample bit is 16, 20, or
24 bits, with a sampling frequency of 48 kHz, 96 kHz,
192 kHz, 44.1 kHz, 88.2 kHz, or 176.4 kHz.

(4.1.2) Data structure of the audio title set informa-

20 tion 801 ' o

The audio title set information (ATSI) 801 in-

- €ludes information for managing the order of reproducing

the AOBs 802. The order of reproducing the AOBs 802 is

designated by a program chain (PGC), as in the case of

25 VOBs 602. Different PGCs can define different orders by
which the AOBs 802 are reproduced.

As shown in Figure 8A, the audio title set
information (ATSI) 801 includes an ATS management table

30 (ATSI_MAT) 811 and an ATS program chain information table
(aTs _PGCIT) 812.

The ATS management table 811 serves as header
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24 - order of reproducing the plurality of..audio.data..  The
audJ otit |V§0§31P82§b0 has a data structure that allows ﬁﬁﬁé@%ﬁ#@ﬁw of
the audio data in units which are referred to as audio titles.
Typically, an audio title corre- 5 sponds to a nusic albun1conta|n|ng
one or nore songs. The audio ti®Pe~set 800 can al so contain
management . - information defining the order of reproducing the video
data contained in the video title set 600. The specific dat a
structure of ihfoamditdohi bifethet aBGRowitliftllee séda ihFormaetdiorb@bil.at ethani t h
ref erence togg% ures _8A _an audi

i nformation qﬁ%%ﬂ?ﬁ¥E¥%b+%f8Fﬁaﬁgﬁ%WQ§ﬁé§eﬁFﬁﬂge§ ﬁgaﬁggﬁing

‘contents cohsthéei negion 1nfwqudntﬁet$TSfpmubramlbhaxsehmﬂﬁﬁhatldme

specific 15 a the nage rnatl L 900)M||
be descri bed Faﬁgé ﬁ|?% ref ence ﬂ# $%Hg lndlc 1ng t Qﬁ%ﬂwe 3,
the viddo titins whicBOGhendOBh802 lS snnhediltle set 800 are each

illustrated as one file. In 20 _practice, however, the video title set
600 or the audio title set 800 is very often conposed of a plurality
of consecuti ve FheeADRcaanagemeniy tabje Blh Haclages aan ATS
enor nous dat a; §k38;4 Eggg, E¥s5R01h9 8640 i | mage
data into onelfll * rtésuF ana ?lg‘ gﬁgﬁg&&%&gﬁ*}}fa@%ﬁ% n@_giggé_h
ATS vers;on number 823, - audio attributes
10 (AOTT_AOB_ATR) 824, and a downmix factor 825.

The ATS identifier 821 stores a string of letters
indicating the title set being an ATS.

15 | The ATS address information 822 will be described
' later.

The ATS version number 823 stores the version
number of the standard defining the data structure of the
20 audio title set information 801.

The audio attributes 824 store 8 kinds'of audio
stream attributes. Each AOB 802 included in an audio
title set B00 is to be reproduced in accordance with one

25 of the 8 kinds of audic stream attributes. The audio
- attributes 824 include an audio coding mode 841, a
quantization bit number 842, a samplihg frequency 843,

and a multi CH (channel) attribute 844.
30 The audio coding mode 841 describes a code
representing LPCM or a compreééioﬁ method. The
quantization bit number 842 describes a code representing

16, 20, or 24 bits. The sampling frequency 843 describes
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(3) Data structure of the video zone region 32b (Fig- ure 3) 30

The -vi-deo--zone-regi on 32b stores video nmanager - information 700 and

one or nor&¥owMeRsItitl e sets 600. (3.1) Data struct pce/neés/gste vi deo -
title set 600 WD 99/ 08281 _ .
PCT/ JP98/ 03509 - 25 - Figure 4
shows the data structure of the videade - title set 600. The video title
set 600 includes a plurality of- video objects (hereinafter referred to
as "VOBs") 602 and video title set information 601 for 5 managi ng

the-—order --of JLapr %é&n‘@ln& gai{h%ltlﬁ kl-{z,, yﬁskﬁgz 44.

In the-di scussions-t occaS|onéIIy be
referred to a88+¥TEHZ,100r 17644, liHZ.H DaThestmyttir £€ibHf attﬁe‘l??w%@zu

A VOB 602 is éeEbEEBegf dHdddrbfrd8tAting” for example, how to use

each channel in the case of a multi CH systen. Any
5 unused field in the aud:.o attributes 824 stores the value
"0"

The downmix factor 825 stores 16 kinds of factors
to be used in downmixing the respective channels of a
10 multi CH system into 2 CH. One of the 16 kinds of
factors stored in the downmix factor 825 is selectiveiy
::eferred to by ATS program.information (ATS_PGI) 862 of
program chain information (ATS_PGCI) 833 (described
later). Thus, the downmix factor can be changed from

15 program to program.

As shown in Figure 8A, the ATS program chain
information table 812 includes ATS program chain informa-
tion table information (ATS_PGCITI) 831, a plurality of

- 20 ATS program chain information search pointers
(ATS_PGCI_SRP) 832, and a plurality of ATS program chain
inf__ormation (ATS_PGCI) units 833.

The ATS program chain information table informa-
25 tion 831 describes the number of ATS program chain
information search pointers 832, and the last address of
the ATS program chain information table 812. The ATS
program chain information table information 831 is used
- for assisting in. the search of the .ATS program chain

30  information search pointers 832. .

Each ATS program chain information seérch pointer
832 includes ATS_PGC category (ATS_PGC_CAT) 851 describ-
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VOB 602 contains digital noving imge data, digital audio 15 dat a,
sub-pircture data, and nanagenent information for t he managenent

t hereof . WO99/08281 The VOBs 602 have a data struct ur ePCHAJRISMISEANCE
with MPE&R (Moving Picture Expert Goup, 1S011172, 20 1 S013818), and are
referred to as MPE&Q streamdata. A VOB 602 includes a plurality of
VOB units (hereinafter referre@%t o as "VOBUs") 603. which are
arranged in a chronol ogi cal order. A VOBU 603 is a reproduction data
runni ng about 0.4 seconds to about 1.0 second, and 25 i ncl udes a

“plrurat ity of ifighckheoftipebk maiberddvithin, the ATS nandgehendataeforpabiEon

Pk o P PR, 88 e, IS ue LT B R e PRek) -

il lustrated iimdicatikggthe ppstitdomresgeniehchi ther ANS @rggcds ehaidenot ed

by 30 nunerad s h_as, Pl P2; noving i mage packs are -denot ed
by nuner al sng'lﬁ:%o asél‘?/nl‘oeolg,“gtpg%%'z, vi deo 3, and video 4; audio
packs abe denoted by nunerals.such as . audio A-1, audio B-1, audio

PCT/ P98I 03500 . Te “aTS. progrant HAA HHrernation 833 inciydes.
sub- pi ct ure PRKFCR egenaceddibformediging (ATS_PGQR (B hsB&P AimclgpiBgl, SP
A-2, and SP Bag playback (reproduction) time and address information
concerning this program chain), a plurality of ATS cell
10 playback (reproduction) information units (ATS_C PBI) 863.
(including'the addresses and attributes of cells, which
are minimal reproduction units of an AOB 802), and a

plurality of ATS program information units (ATS_PGI) 862.'

15 . Each of the plurality of ATS program information
units 862 includes a stream number 881, a downmix factor
number 882 indicating the number of the downmix factor
(i.e., index for one of the 16 kinds of factors included
in the downmix factor 825 of the ATS management ta-

20 ble 811) used when downmixing multi CH into 2 CH, an
entry cell number (ATS_PG _EN CN) 883 indicating the ATS
‘cell number to be reproduced first among the plurality of
ATS cells included in the program, and PG (program)
playback time (ATS_PG_PB_TM) 884.

25 _

The stream number 881 is a number for specifying

one of the 8 kinds of audio streaxﬁ attributes defined by

the audio attributes 824 of the ATS management table 811.

The audio stream is reproduced in accordance with the

30 audio _attributes 824 specified by the stream number 881.
. Thus, an audio stream can be reproduced in accordance

with different audio attributes,' depending on the pro-
gram.
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Each pack data has a data size of 2 Kbytes. By 5 reorgani zing a

plurality of pack data bel onging to each kind of data, a digital data
sequence o FVP ai ni ng novi ng i mage data, a digital PARIRIGESFENCE :
only contain- ing audio data, a digital data sequence only containing
sub-picture data, or a digital data sequence only con- 10 taining

control data can be obtained. A digi3&l-data se- quence obtai ned by

thus reorganizing a plurality of pack ' data bel ongi ng to one ki nd of

data is referred to as an el enentary stream 15 A VOB 602

may also be referred tBugs atREOOARE prograhl CBRRSL SYREEEmALieANaas
cont ai ni ng aglurallt\é | emen g/ streans. One VOB 602 can. I ncl ude
one novi ng escTiig ET‘Gn%?i‘Fh’F%foétf‘é’anT— apiisky afuatsich él&antcé-'r jore

streanms, and NpB50882 S&&épg%b%a eé:&ﬁre%h@r YoSdéLARE FepFboduciRyi Rhd MROE
el enentary Strﬁﬁs §§¥ be referred to as mai n stream of a system
a v]

stream whi |l el ErkhRassible f%"t’ B enfhta AR PFoSm@ cbigdfent ary |

% ream rkmé be:.ﬁﬁo:lrmat:.onf ﬁﬁﬁ.gd 893%@%@%i@énﬁmé)fré St R Fdﬂ‘?_.ﬁia 25
e pack data_inc s a.hea section an ata secti.on e
header secti oficOf gggﬁcgsgat agéﬁﬁﬁ ore, it ifeRPPFADAE R PREFORRGSR f or

i ndi cating thplurallitf of reprR@udifitdn datderByfoLfl €hei B@mbOAUB% 802.
‘moving S0 Fohasdemeie. i, MsiBESgRep. Chelt iatdidfiinotedt 3 °
managenent i nﬂefnaesonrepaokmctz.on of AOBs 802 Tie tlnéaosderrl of @foB#IyoVvi ng
i mage papk StR6§§2 AOB#3, and AOB#4, the AOBs 802 will be reproduced
in the order of AOB#1, AOB#2, AOB#3, and AOB#4. If the
ATS program chain information unit 833 defines reproduc-
tion of AOBs 802 in the order of AOB#3, AOB#2, AOB#l, and
AOB#4, the AOBs 802 will be reproduced in the order of
15  AOB#3, AOB#2, AOB#1, and AOBH#4. | |

The audio title sets 800 can be classified into
those which point to AOBs 802 ("AOB point type") and
those which point to VOBs 602 ("VOB point type") instead

20 of AOBs 802. The data structure shown in Figure 83 is
the data structure of an audio title set 800 of an AOB
point type.

Figure 8B shows the data structure of an audio

25 title set BOO of the VOB point type. The data structure

shown in Figure 8B is identical with the data structure

shown in Figure BA except that the audio title set 800 of

Figure 8B does not include a plurality of AOBs 802.

o - Moreover, the respective attribute information units
30 include descriptions which are specific to VOBs 602.

Specifically, the address information of the
VIS 600 to which the VOB 602 belongs and the address
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- 27 - weeagdata which is conpressed in accordance with the MPEG _
method. &YR%3B 603 stores noving inmage data in a GOP-  PCTHESE3R09
manner. A GOP (group of pi ctures) is defined as i mage dat a equi val ent
to about 12 to 15 franmes. 5 The data section of an audi o pack
stores audio dat a correspondi-nd% ot he noving i mage data in A VOBU
603 whi ch contains that audi o pack. The noving i mage data and
t he audio data contained in the sane VOBU 603 are 10 reproduced in

synchroni zat i Rforkxeiphe ool taudivoslaéaz are. deekndedd near ¥¥M dasa or

Dol by- AC3 dat a ATSC di.o.Co (P
(AC %) (Doc. Asasers Tntomeciof B o8, bl b, ALaeBeBRTE: Sah 8,813 pack

further 1_:st ehes awliib Oztsubbatesasr4 dent thecaurnsonnammementi ta-15
oo bnge. 13, ""bEb! B1F, °bnd ShabEtiati ger HoathReA o, Bhe. eor. AR

bel ongs to. tores
gr aphi c$ dat aindpi whibhsobheenf stihg estibdstoenns h.ang’ukleﬁo in tbenﬁfl’@s &0n.

Ihe header ScEl: £, BL, RoRUSRL S Mtk ionan o' LRELLARAT B8 R e
| ess sub- thepaudmoeamﬂrxhutasmﬁeﬁﬁnedbaplmMQ1¥QBuﬁOmeloﬁge tsam-
: pling fregquency 843 of the audio attributes 824 is
limited to either 48 kHz or 96 kHz. A code represénting
10 LPCM, AC3, MPEG Audico, DTS or SDDS can be described in
'~ the audio coding mode 841. The downmix factor 825 of the

ATS management table 811 is filled with "O"
that the downmix factor 825 is not used.

s, indicating

15 An audio coding mode 875 of the ATS_ PGC catego-
ry 851 describes a code defined in the VOB 602.

An ATS cell start address (ATS_C_SA) 893 and an

ATS cell end address (ATS_C EA) 894 of the ATS cell

20 playback information 863 describe the address of a cell
of a VOB 602. | |

Figure 8C shows the data structure of the ATS

address information 822.
25 '

The ATS address information 822 includes the last
address 822a. of the audio title set 800, the last ad-
dress 822b of the audio title set information 801, the
last address B22c of the ATS management table 811, the

30 start address 822d of a video title set 600, the start
address 822e of an objeéf région, and the start ad-
dress 822f of the ATS program chain information table
812. In Figure 8C, the arrows from the ATS address
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25 The data section of a managenent information pack

stores address information for trick play nodes (e.qg., hi gh- speed

pl ayback) WRAMOE#H rol data for accepting user i Nt er ac PCEABIS/35¢9
exanpl e of control data for accepting user interactions is nmenu

i nformation for displaying a 30 menu. The nmenu information includes

I nformati on indicat- I ng the podt+ons of up to 32 nenu itens,

i nformati on i ndicating the colors of the nenu itens, and information
i ndicating a control comand to be executed when one of WO
99/08281 - - jinformation §22 represent  the MeEatRe¥e03889 which the
=28 = ~-the penu itens is selected by a user. Fi gure

5 shows an éxﬁﬁﬁ?ﬁ?§lﬁﬁn3§§Fﬁsﬁﬁ§ eedRt-e
the menu 50 has 8 nenu itens 51 5

illustrated in Figure 5,
to 58 respectively representing the

information to be reproduced next. For each of the 8 nenu items 51 to
58, the menu i nfBr FBEi GRSGeMDREE ithe RIGIP ol 5@ E8FoPCOads of

wel | as ;. conanOACBOpPOBAE t9pke(Fxgtvbedayherhbhataf®Nuddress 0@ ioF

sel ected. One_pf the. 8 ny. tens, b o058 is to 1 be selected by a
user. the Vlaeﬁ'ﬁ%%ﬂ‘fph?%? égba ¢ rtg‘iesp*%% RAGFSRS U TPEOTEed
in a sub-pictuienp82R. Mhefidledewittl etdssone ni the case where the

10

15

20

25

30

audio title set 800 is of a VOB point type (Figure 8B),
the start address 822d ¢f the video title set 600 stores
the start address of the video title set 600 to which
VOBs 602 belong. Therefore, the audio title set 800 is
of an AOCB point type if the value "0" is stored in the
field 8224 of the ATS address information 822; otherwise
the audio title set 800 is of a VOB point type.

| Thus, an audio title set 800 can be identified as
either an AOB point type or a VOB point type by referring
to the field B224 of the ATS address information 822.

In the case where the audib title set 800 is of
an AOB point type, the start address of AOB#1 is stored
in the start address 822e of an object region. In the
case where the audio title set 800 is of a VOB point
type, the start address of VOB#1 is stored in the start
address 822e of an object region.

Thus, +the reproduction order of AOBs 802 or
VOBs 602 can be determined based on an audio title set as
one unit.

| (4.2) Data structure of the audio manager information 900

The audio manager information 900 is information
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pIuraIity of menu itens or. confirms such a selected nmenu 15 item the
~color- c corresponding to the select- ed nenu itemis
changed |W g’ g‘?‘s&ance with the position i nfor mati on XETRY/BI509
informati on in the managenent i nf or mati on pack. 20 Wren
a user confirns a selected nenu item a control command associ at ed
with that menu itemis execut- - 4&d- Thus, a diversified reproduction
control is realized in accordance with instructions froma user. 25
For conci seness, the pack data included in the VOBUs 603 are shown to

“berarranged- m&hrsgmdmwb@r idofitrol tHdt tie wwlﬁﬁrﬁmw@ frdonever,

a, ne ot, b ranged MA regu exce t hat
k1 R PR RS et I A g U
teanh aypddaAis irfen awvdideoridntedckanata. need not be

as to form bundl es each contai n- ing only one kind of
pack data. Rather, the pack data may be shuffled or arranged

t he pack  dat
t he

begi nni ng of
arranged so
i rrespestive
PCT/ JP98/ 035

because a di
into a buffe

10

15

25

30

of the Figidseo® shows  theOdHD&RBIucture of the audio
- 29 - pack dat a,

g‘% gprod‘uéc'tolrc’)nr?téﬁ%ra %’s wi || first buffer the pack data

r section and then

The audio manager information (BMGI) 900 includes
an audio manager information management .%able
(AMGI_MAT) 201, an audio title search pointer table
(ATT_SRPT) 902, an audio-only title search pointer table
(AOTT_SRPT) 903, an asudio manager menu PGC management
information table (AMGM PGCI_UT) 904, and an audio text
data manager (ATXTDT_MG) 905.

The audioc manager information management ta-
ble 901 stores the attributes of the audio manager
information 900, the address information of warious
tables, and the like.

The audioc title search pointer table 902 includes
audio title search pointer table information
(ATT_SRPTI) 911 and a plurality of audio title search
pointers (ATT_SRP) 912.

The audio title search pointer table informa-
tion 911 stores the number of audio titles and the last
address of the audio title search pointer table 902.

¢

The audio title search pointer 912 stores differ-
ent kinds of information depending on whether to desig-
nate the title of an ATS or the title of an VPS. When
designating the title of an ATS, the audio title search
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read out the pack data fromthe buf f er section. The total nunber of
pack data-included in each VOBU 603 5 and/ or the nunber of pack data

of each kiWf)9%e881 not be a constant nunber because theCTrorasngstonmage
data, audio . data, and/or sub-picture data may be vari abl e-1ength
conpressed data. In practice, each VOBU 603 will include a different
nunber of pack data. 10 ~ 42Two novi ng i mage packs are shown to
be incl uded _in the exenplary VOBU 603 of Figure 4. However, the
number of noving image packs included in an actual VOBU 603 can be on
the order of peRvaier JNNE R @IS numbd B34 Ana] antd-ATE fDMAY

i mage data to a_ dis pro-. _ ducti on ar at is abaut_4.5 Nbﬂts.”f;'__fj
(3.1.2) Dat a™¥PEH &%‘e o0 a™ MISoS ErrPoadlters §3fn. When designabl 20
The video thi gy sme]icﬁiﬁwagifo_ra GWﬁ,i Releldasdio ’é%)glef @@aaﬁmr%dm*c-' S
managi-ng the order, of .reproducipg.the S ., Herei t he, dat a

whi ch designﬁ?bgﬁﬁ%esﬁFE%F of Vs ?B$P85u8¥%§ t A% Vﬁkzr%ﬁgT§s Fettfred to
as a prdgrannumber @%8,n 4§ PACS. shiskfteraaidre¥i's94an defli na dridley emtmeor der s

25 by whi q_ VOBs 602 are reproduced. Figure 6 shows
the data strdcture of the video title set information 601. As shown
in Figure 6, the video title set information (VTSI) 601 includes a

VTS 30 management qg* . i d it tes

section title search Aﬁ%i n %%otﬁ?%g?%t%%ﬁy ?1321 ggdtae a%discg(fttle

managenent i ife@nah bointey 812PEocindess an AOTT/AVIT flag 961, a menu
10 regression flag 962, and an ATT group number 963.

When designating ' the +title of an  ATS, the
AOTT/AVTT flag 961 stores a code representing AOTT. When
designating the title of a VTS, the AQOTT/AVTT flag 961

15 stores a code representing AVTT.

The menu regression flag 962 stores a flag
indicating whether or not to return to a menu after the
reproduction of a designated title.

20

The ATT group number 963 stores the number of a
title group to which the designated title belongs.
Heréin, a title group is defined as a concept under which
it is ensured that a plurality of titles belonging to the

25 same title group are consecutively reproduced. The ATT
group number 963 is provided in order to allow consecu-
" tive reproduction of a plurality of titles without
performing a reproduction control based on complicated
nayigation information.
30

The audio title search pointer :tabié'902 is
referred to by an audioc player having a video function.
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PCT/ JP98/ Q%
management

set

a%f’%’%n serves -as header

i nformati on 601. The
I ndi cati ng
search pointer table 612 is stored a

- 30 - The VIS
i nfornat i on of PEREPYSARSH tit| e
VTS managenent table 611 includes a pointer
the position at which the video title set section title
a poi nter indicat- I ng the

5

position at which the PGC managenent’ i nformation table 613 is stored.
The video title set section title search pointer 10 tabl e 612 includes
t he nunber of poi nterwhé%um-mly tithé Wedrdly pefirstear tealPG@ rB0mdrss 622.

A start PGC n

631 to .
units 631 stosedrch phinbEf habhhgefBAL |mbmwar;cuheatﬁ.’elé&f aems is A -

start PGC nu
t he val ue of
n 3".,

TRkef DeipanThy, nliplC3 pppachha® 1 ERE HERRTL

Wosm, rRAER BeAbhoSh PURECALTSHES e

if

it 3 ndi cpogster tabilea®CBGC i nformati on#3 is to be executed first for

10

15

20

25

30

The audio-only title search pointer table 903 is
referred to by an audio player having only an audio
output.

The audio manager menu PGC management information
table 904 describes the reproduction order of menus.

The audio text data manager 905 stores informa-

. tion for displaying text information.

Hereinafter, a disk reproduction apparatus for
rebroducing the information stored on the DVD 100 will be
described.

Figure 10 shows a DVD player 1 as a reproduction

apparatus for the DVD 100, a television monitor 2 coupled
to DVD player 1, and a remote control 91.

The DVD player 1 has an opening in the front face
of its body. A drive mechanism (not showri) for loading
the DVD 100 is provided along the depth direction of the
opening.

)

In the front face of the DVD player 1 is prov:.ded

a remote control reception section 92 having a photo-

sensitive element for receiving infrared rays from the
remote control 91. As a user operates on the keys of the
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title#l . 20
a pluralit

The PGC nanagenent i nformation table 613 incl udes

of - PGC- i nfor mati-on-units 631 (i.e., PCC I nformation

#1 to

PGC i nf or "EOP¥A%%8) .  The PGC i nfor ma- t| on 631 defi neBCTAIROSI3S0% | ON

at which on
repr o-

i nformation
602. Ther ef
reproductio

e or nore 25 VOBs 602 are stored on the disk and the or
duci ng such VOBs 602. It is possible for different PGC
units 631 to describe thé4reproduction of the sane

ore, it is possible to designate a plurality of
n orders for the sanme VOBs 602." 30 For example, if t

PGC i nf or mitrdegipte3 torfi@idined, an mﬁfeafr:@@u%tagownméhviissl&%ddrdaﬁ:@

of "VOB#1, - VOB#2, VOB#3, - and VOB#4, the

the . or afeTtboft%B#fv Vgt bppdne aﬁae%sﬂ geng¥ated

SUBSTI TUTE
PCT/ JP98/.03
defines rep
and VvOBg4,

10

15

20

25

30

ShiembteREdneH31 91. In %&%x@ﬁ@%@ a received infrared
509 informati o

S8t EOF BRTGERsCBRSTP FREePtion ﬁ?%?“DBf 9?/@%“”
t HevtéaRud2signal indicative of the reception of a key

signal from the remote control 91.

In the back face of the DVD player 1 are provided
a video output terminal 95 and an audio output termi-
nal 96. By connecting an AV (audio-visual) cord to these
output terminals, a video signal which is reproduced from
the DVD 100 can be output on the large television moni-
tor 2 for in-home use. Thus, a user can enjoy the images
reproduced from the DVD 100 by employing a_relétively
large television for in-home use, e.g., 33 inches,
35 inches or the like. ‘

As will be appreciated from the above descrip-
tion, the DVD player 1 is not to be used while being
connected to a computer apparatus such as a personal
computer, but is used as a home electric appliance while
beipg connected to the television monitor 2.

The remote control 91 includes a plurality of
keys on an operation panel on its body surface, the keys
being energized with springs. Thus, the remote control
outputs a code corresponding to a pressed key in the form
of an infrared ray.

_Figure 11 shows the operation panel 9la of the

remote control 91. Various operation keys are provided
on the operation panel 91a:
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2 wll b% reproduced I n



wi ||l be reproduced in the order of VOB#3, VOB#2, VOB#1, and VOB#4. 5
The PGC i nf ormat i-on-631- i ncl udes PGC connection i nformati.on 641 and
one. or moréOVE28dr esses 642. The PGC conn&€ETiIBes/03509

i nformation 641 stores the 10 i ndi ces of the PGC information units 631
to be jointed before and after the PGC information 631. For exanple,
t he PGC connection information 641 of4PEC i nf or mat i on#3 stores the

i ndex of the PGC information 631 (e.g., PGC i nformati on#1l) to be
jointed before PGC informati on#3 and 15 the index of the PGC information
631 (‘eg:, ~PGC infornea - "POWE'Rt'i-ne#S)Lgaoﬂsedsﬁmtmlrmftm DSeirnbgr rad on#3.
Once 't he e Q ‘0RQ,.0f 0 PGC information 631 is conplete, a

~disk reproduc:?VIS i%g Qngfegﬁfnes t he next PGC i nformation 631

i n accordance with the PGC connection 20 i nformati on 641 and conti nues

t he reproduction contfQl i 8 W th the nex PGC i.nf ormation
631. %ﬁ \%ya dress ZE%? mf%??rétl%% aﬁ‘F’g &k
posi ti o® (on akdioperienhtefisiyepfodhetiOB GERid.0 beWkén thepradoBE" The
order of the 4lr t ih infeqr 1
represents th %rggr E%Smf%ég?ﬁne ik TRB 6 Eﬁgg regg'ro ucegf% Sa i sk
r epr oducti on g@@gf%@mgesentlng aQ3aQ¢1@aDalsntadtueproﬁmdtaon¢madanmmager
information 70Qe38yp player 1.The video manager information 700 is

i nformation for reproductlon control that is to be first referred to
when the optical disk is reproduced by a di sk reproduc- tion

apparat@s in a vi deo-RrrenyePEMEREPr 194 is used to designate a video-
' oriented reproduction mode. When the "V-MODE" key 194 is
pressed, . the remote control 91 <transfers a code
representing a video-oriented reproduction mode to the
DVD player 1.
15
A "MENU" key 195 is used to call up a volume menu
of the DVD 100 during the reproduction of video informa-
tion or audio information in accordance with a program
chain.
. 20 _
Ten keys 197 are used to give instructions such
as a chapter jump in the case of a movie, or selection of
a sbng in the case of music.

25 . Cursor keys 198 are used to move a cursor in an
up, down, right, or left direction to select an item.

An "ENTER" key 196 is used to confirm the item
| which has been selected by the cursor. When the cursor
30 _ is on an item, that item is displayed in a “"selected"

color as designated by the item color information of the
management information pack. Once the selection of an
item is confirmed by pressing the "ENTER" key 196, the
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PCT/ JP98/ 035009 - - 32 - | Figure 7
shows t he VMAPYORBt uct ure of the video manager i nf or neRCTYPIBAG509
The data structure of the video manager informa- 5 tion 700 is in

conpliance with the data structure of the

i n Figure 6.

i nformati on 700 and

VOBs of

video title set 600 shown
The difference bedfleen t he VOBs of the vi deo nmanager
the VOBs of the video title set 600 is that the
t he video manager information 700 are specialized for 10

vol une nEnUSltem is dlsFlaFEd HﬁréiHcoﬁflfﬁéaﬂﬁcﬁﬁﬁﬁ"aéSd@bﬁgﬂﬁﬁeaSbﬁ-nEnU_
for dis ayléhz the titles sto r%Vbon an optical. disk t
. ' PRI TR LE £ %‘Pﬁf Y gin °F’§a‘a+%1b| ayed

al-l ow a user

on screen i mypdately after an opti cal
vol une file managenent re- gion 32a to the video zone region 32b of

the opti cal
5

10

15

20

25

30

Keys 199 are used to give instructions such as
"play”, “stop", "pause", "fast forward”, "rewind", and
the like to the DVD player 1. The keys 199 are commonly
used on other AV apparatuses as well.

Figure 12 shows the structure of the DVD player 1
according to an example of the'present invention. As
shown in Figure 12; the DVD player 1 includes a drive
mechanism section 16, a signal processing section 84, an
AV decoder section 85, an audio decoder section 94, a
remote control reception section 92 for receiving signals
from the remote control 91, and a system control sec-
tion 93. '

The drive mechanism section 16 includes a base
(not shown) on which the DVD 100 is to be set, and a
motor 81 for clamping and rotating the DVD 100 which has
been set on the base. The motor 81 can be a spindle
motor, for example. When setting the DVD 1008, the
DVD 100 is moved into/out of the bédy by means of an
eject mechanism (not shown). A user sets the DVD 100 on
the base, with the base having been moved out of the
body. Thereafter, the base on which the DVD 100 has been
set is moved into the body. Thus, the DVD 100 is loaded
inrthe DVD player 1.

The drive mechanism section 16 further includes
a mechanism control section 83 for controlling a mecha-
nism system including the niotor 81 and an optical pick-

SUBSTITUTE SHEET (RULE 26)

pi.ckup has noved fromthe



di sk, follow ng | oading of the obtical disk into a disk reproducti on

appar at us.__. 20 As shown in Figure 7, the video nmanager

i nf.orma- WO98BL, (vmE ) 700 includes video object 703 foPCHJIRISMIS09,

PGC managenent information table (PGCIT) 701 for a nenu, -and atitte
search pointer table (TT SRPT) 702. %? - The vi deo object 703

for a nenuis, as its nane i ndi*¢ates, a VOB which is specialized for
use in a vol une menu. The vi deo object 703 for a nmenu includes a sub-
pi cture pack for displaying a volune nenu and a nmanage- 30 ment

i nformation pEciB2.4 or Ther fantacRl apieprpd8et ixgads sigpshsr othigh rasgonse

to a cursor nERJuY ald a9 100. confirmation operation.for the volume.

nmenu. SUBSTI TUTE SHEET (RULE 26) WO
99/ 08281 - - | PCT/JP98/ 03509 = oo
- 33 - The mechanism control section 83 adjusts the

5 speed of the motor 81 in accordance with the track

position instructed from the system control section 93.
The mechanism control section 83 controls the. travel of
the optical pickup 82 by controlling an actuator (not
shown) of the optical pickup 82. Once the pfécise

10 position of a track is detected through servo control,
the mechanism control section 83 waits for rotation until
reaching a position at which the desired physical sector
is stored, and reads signals from the desired physical
sector in a consecutive manner.

15 _

The signal processing section 84 performs pro-
cesses, e.g., amplification, waveform shaping, digitali-
zation, decoding, and error correction to the signal
which has been read by means of the optical pickup 82.

20 The signal which has been read from the optical pickup 82
is converted into digital data, and stored in a buffer
memory 93a in the system control section 93 in a logic-
block-by-logic-block manner.

25 . The AV decoder section 85 performs predetermined
processes to the input digital data of VOBs 602 and
converts the digital data into a video signal and an
audio signal. The video signal and the audio signal are
output from the AV decoder 85.

30

The AV decoder section 85 includes a system ~
decoder section 86, a video decoder 87, a sub-picture
decoder 88, an audio decoder 89 for an AV decoder, and an

- SUBSTITUTE SHEET (RULE 26)



The PGC nanagenent information table 701 for a menu i s PCC

informati Qn wWhich-is specialized for-use-‘in a volune file. In the
PGC rrariagevﬂ‘éﬂ?/oqzm ormation table for a menu 701, the POSEIPIBHISN

whi ch the video ob- 5 ject 703 for a menu is stored is described so -

t hat the vi deo object 703 for a nmenu will be read when the optical
disk is loaded in a disk reproducttofi8apparatus. This PGC
information is read i Mmedi ately after an opti cal pi ckup has noved
fromthe volune file managenent re- 10 gion 32a to the video zone region
32b, foll ow dgageadiyrthesis  sectiwn i cal di sk into..a disk reproduction
apparatus. =~ As aresult, -a-vol-unme nenu s di splayed on scr.een.

The title search pointer table 702 includes the 15  number (i.e., a VIS
nunber 721) of the viTiheo tsydtensetdécoder sebitdbne86h trededvad onglse and an

e 732) SSHEL U prson [ HMSRARE Lo iR A S,
(4) Data strowt $3@ off the systemzoomtredi secBon 93 in a logic-bIdmk-audio
Fudi o t1t1 e SE Ty DI © (PP packer, | By JRLER) HaRREOTRE ot °
800 - determimgsfihe SATARMSID Rndiaub-sttrran kD oin tte teader
o o) ooy % eEiepar.. thkaebg! BM0aChHE g hacic ALY BN O
set infor mat FORGEATERFasPRIKsF. sub-pimtagiengdehe @asdis of apdgpodirtag a
pluralidy of packs, and management information packs. During this
classification, the moving image data packs are output to
the video decoder 87. As for the sub-picture data packs
and the audio data packs, only the sﬁb-picture data packs
and the audio data packs that have a designated stream
15 number are output to the sub-picture decoder 88 and the
audio decoder B9 for an AV decoder in accordance with a
decode stream designation instruction which is input from
the system control section 93. The management informa-
tion packs are output to the system control section 93.
20 | '

The moving image data packs which are input to
the video decoder 87 are expanded by a predetermined
method in accordance with MPEG2, and output to the image
synthesis section 90 in the form of digital video data.

25 _

The sub-picture packs which are input to the sub-

p;cture decoder 88 are expanded by the run length method,

‘and output to the image synthesis section 90 in the form
‘of ddigital video data.
30 "

After_being subjected to image synthesis by the
image synthesis section 90, the digital video data output
from the video decoder 87 and the digital video data
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AOBs 802, ‘and audio title set infornation backup (ATSI BUP) 804 (which

i s backup data of the audio title - SUBSTI TUTE
SHEET ( RULYEO2¥ps281 WD 99/ 08281 PCT/JP98/03509
PCT/ JP98/ 03509 - 34 - set information
801). In the discussions to follow, an "audio title
set" may occasionally be referred to.é% “ATS". b5 (4.1.1) Data

- structure of the AOB 802 The AOB 802 is grouped into packets
of 2Kbyt es. The AOB 802 stores data in the LPCM format, AC3 fornmat,

MPEG Audi o- fObﬁapuﬁ:seecmSﬂﬁéliﬁlﬂ&&%ﬂ:Q Secdiby , 88 % , cdfvertdd Lt mat_
.'(see DTS Coherent, Acoust "Dellverl hi h, q It It'ch ne
sound to the Bo X&&ﬁg (ﬁﬁeﬁf%ﬁ gYﬁEhlﬁthﬁ%EFv Nhy
11- 14, CbpenhagéaoAEspnmi is oufﬂﬁfo@rﬁhé éerrSBBSOSpmhélnmn|pﬁajﬂr
E{sc (Vbr5|oner 1 v;% Q%é& 'dé% o&%%i%’%éémléﬁf”§§'(f?&hﬂ@ 159?y Cor por a-
5 .

The audio.data packs which are input to the audio
decoder 89 for an AV decoder are decoded in accordance
with the compression audio method (e.g., LPCM or AC3)
depending on their data type, and subjected to. a D/A

10 conversion, whereby an audio signal is obtained. The
audio signal is output to the exterior of .the DVD play-
er 1 via the audio output terminal 86 (Figure 10).

The audio decoder section 94 perform$ predeter-

15 mined processes for the input digital data of AOBs 802
depending on their data type, whereby an audio signal is
obtained. The audio signal is output to the exterior of

" the DVD player 1 via the audio output terminal 96 (Fig-

‘ure 10).
20 e _
The system control section 93 includes a CPU 93b
for controlling the entire DVD player 1 and various work
' memories.
25 : Next, the bperation of the DVD player 1 having

the above-described structure will be described.

..As the "V-MODE"” key 193 on the remote control 91

is' pressed by a user, an infrared signal repreéenting a

30 video-oriented reprodﬁction mode is transmitted from the
remote- control 91 to the DVD player 1. The infrared
signal from the remote control 91 is received and ana-

lyzed by the remote control reception section 92 of the
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15 tion). In the case of LPCM the sanple bit is 16, 20, or 24

bits, wth a sanpling frequency of 48 kHz, 96 kHz, 192 kHz, 44.1 kHz,
88.2 kHz, WP %0884 kHz. (4.1.2) Data structure of tPeT/aRosioasmit| e
set informa- 20 tion 801 The audio title set information
(ATSI) 801 in- _ cludes information for managi ng the order of _

r epr oduci ng the AOBs 802. The ®®@der of reproducing the AOBs 802 is
designated by a programchain (PGC),” as in the case of 25 VOBs 602.
Different PGCs can define different orders by whi ch the AOBs 802 are

reproduced. pyp player 1. alSasbewniih B ghie $6prbblemudio o iilfset
i'nformati on (ATSI) 801 i nclL.udes an ATS’ managenent tabl e 30 (ATSI MAT)

811 and an A §15P5&Flaﬁ?EHQF3HC|tﬁP6‘r FRGEoR St FBtained in @AFSPPOGURLiD.

- The ATS nanagegentréedheiddl S 8@3@6@:@%1:1 't:he W D983 htrol
PCT/ JP98/ 03509 35 i nformati on of

the audio tiPFEtEBR SArormation 801. The  ATS managenent table 811
“includes a pointer indicating : :

Similarly, as the "A~MCDE" key 194 of the remote
control 91 is pressed by a user, a code representing an
audio-oriented reproduction mode is retained in_ the

reproduction mode retention section 93c in the system
10 control section €3.

The system contrcl section 93 iﬁcludes a
reproduction mode determiné.tion section 83d. At the
beginninlg' of reproduction of the DVD 100, the reproduc-

15 tion mode determination section 93d determines whether
the reproduction mode is a video-oriented reproduction
mode or an audio-oriented reproduction mode by referring
to the mode retained in the reproduction mode retention
section 93c. The function of the reproduction mode

20 determination section 934 can be realized by, for exam-
ple, a program executed by the CPU 93b.

It should be noted that the above-discussed
reproduction mode is not always switched in response to
25 an -input from a user.

For example, in the case where the disk reproduc- ,
tion apparatus is a portable device having a liquid
crystal display par}el which can be opened or closed, the

30 reproduction mode may be automatically switched in
accordance with the open or closed state of the liquid
crystal display panel. For example, if the liquid
crystal display panel is in the open state, the reproduc-
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the region in which the ATS prog?an1chaih i nformati on

table 812 is

stored and a pointer indicating the region 5 i n which the AOB 802 is
stored. WO 99/08281 The ATS managenent table 811 i ncl udBET/APISABSHY
identifier (ATSI_ID) 821, ATS address information 822, an ATS

ver si on nunber 823, audi o attributes 10 (ACTT_AOB_ATR) 824, and

a“downmnm x factor 825.

string of letters indicating the title set being an

ATS.

The ATS address information 822 will be descri bed | at er.

The ATS ver si@pmuntds My BéosRitthedversiadrideo-ofidmiesd ofephsdatandard
defining the_ data st&uqture of thﬁ 20 , gggi Iithf seL.Lnforaatigg_8Q1.

The audio at t7iBut B84 IBFRFELRY ndd fof T8Rqiptauid CL¥ysdad 1FPhHE¥es.

Each ACB 802 pamdidisl im theatlloSed stati,! lthesafediiiuction heosepmnaguced

s .of audi.0o st.ream gtt

in accordanc%éM§r1

f the 8 Kki
e ooar e el ad 2o apompilbofe R e FePbRrt kRl

glO

%1,

- '51The ATS identifier 821 stores a

15

" BuLgs.

guanti zat i on dorttmailtbean8d® achiaped ndhyf ragmeticin@48, controlandignaill t i

descri bes a eprese

(Shamel) S AR e B, st Uafoghd

di4"0

SS1 on

g§ﬁ§?%od.

The

10

15

20

25

30

quaitsplay opabiell ntoberhe842egasshididom mode régtessanatigon

section 934 so as to allow the reproduction mode determi-

nation section 934 to operate in. response to that control
signal.

Alternatively, +the reproduction mode  may be
automatically switched in accordance with the connection
of the video output terminal. For example, if an AV cord
is connected to the video output terminal, the reproduc-
tion mode may be switched to a video-oriented reproduc-
tion mode; conversely, if an AV cord is not connected to
the video output terminal, the reproduction mode may be

switched to an audio-oriented reproduction mode. Such

control can be achieved by inputting a control signal
indicating the state of connection of the video oﬁtput
terminal to the reproduction mode" determination sec-
tion 93d so as to allow the reproduction mode determi-
nation section 93d to operate in response to that control
signal.

Alternatively, the xreproduction mode may be
automatically switched in accordance with the pres-
enbe[absence of a video signal. For example, if a video
signal is output to the video output terminal, the
reproduction mode may be switched to a video—ofiénted
reproduction mode; conversely, if a video signal is not
output to the wvideo output terminal, the reproduction

- -SUBSTITUTE SHEET (RULE 26)
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16, 20, or 24 bits. The sanpling7frequency 843 descri bes

SUBSTI TUTE SHEET (‘RULE 26) . WD 99/08281.. . . o

PCT/ JP98/ OWS(p8/08281 - 36 - POTIPE8/03509
representing 48 kHz, 96 kHz, 192 kHz, 44.1 kHz, 88.2 kHz, or 176.4
kHz. The nmulti CH attribute 844 describes a code representing, for
exanpl e, how to use each chamdéi2 i-h the case of a multi CH system

Any 5 unused field in the audio attributes 824 stores the val ue

"0, The downm x factor 825 stores 16 kinds of factors

to be used i mmtoanibyi B téﬁ*cﬁ&é&%bvanﬂa{m@d%ﬁfe@té@ repPBhLEtEEnSystem
into 2 CH. - Ong -of the 16 kinds_of - - factors stored in the downm x
factor 825 i é“%‘g? ect i Y controllef‘%ﬁﬁ chet FEHLevest pPBgrdﬁﬁﬁ‘?ﬁWmeCPGn

(ATSPG ) 862 ;Sbfesence/@b@gﬁ@@ cHai Na i REHSEL iBRyATSREE ) 1833 thdegcr kbed

f n be _chapged from 15 ro ramto
lp?tjgiém Thus on‘prol s:.gna)i :ﬁgélcatgng the ggtectlcn resu"tp g

5 reproduct:.on mode - determination section 93d so as to
allow the reproduction mode determination section 23d to
operate in accordance with that control signal.

Alternatively, in.the case where the disk repro-

10 duction apparatus is a.device to be mounted in an automo-
bile, the reproduction mode may be automatically switched

in accordance with the state of motion of the automobile.

For example, if the automobile is not'moving, the repro-
-duction mode may be switched to a video-oriented repro-

15 duction mode; conversely, if the automobile is moving,
the reproduction mode may be switched to an audio-orient-

ed reproduction mode.  Such control can be achieved by
inputting a control signal indicating the state of motion

-of the automobile to the reproduction mode determination

20 section 93d so as to allow the reproduction mode determi-
nation section 93d to operate in accordance with that
control signal. It can be detected whether or not an
automobile is at rest by detecting, for example, the
state of the parking brake or gearshift. 1In the case of

25 an-automatic transmission car, the gearshift being in the
parking position will indicate that the car is stopped.

Figure 132 shows the flow of a reproduction
‘process in the video-oriented reproduction mode. It is
30  assumed herein that the reproduction mode has already

been determined as the video-oriented reproduction mode.

At step 8131, it is determined whether or not an
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As shown in Figure 8A the ATS program chain I nformation table 812

i ncl udes A am chain - i-nforma--- - .. tion table information

( ATSPGCI T@ég%ﬁs%g plurality of 20 ATS  program chai nPCTARIS3A i on
search pointers (ATSPGCI _SRP) 832, and a plurality of ATS program
chain information (ATSPGCI) units 833. _ The ATS
program chain information table i nf'qr“@a-‘ 25 tion 831 describes the
nunber of ATS program chain i nformati on search pointers 832, and the
| ast address of the ATS programchain information table 812. The ATS

progr am chai eptfaahaiisio iableaded amatheoD@3lpisyasel. suchf@etagsi sting

‘inthe search .of ~ATS mchain.30 - informati.on search pointers
2322t ° e Clﬂu%aé%% E%gﬁprk(%%r%?%%?%%hg’?n i#ﬁ%rﬁﬁ?f“B eseaﬁﬁ] ﬁgﬁﬁ?@r
832 i ncl udes coTSRED cetayboy $ATHRCECATrddhtededat v signal fré® 9RL08281

PCT/ JP98/ 035 - 37 - ing the title
nunber s vm'th% %ihcea]AT%e%sr]%r’t he cat egory of the PGC, and an ATSPCC
start afldress CATSPGCI SA) 852 " indicating the position at which the

ATS program chain If it is determined that an optical disk is

loaded in the DVD player 1, the system control section 93
controls the rotation of the disk by controlling the
ﬁechanism control section 83 and the signal processing

10 section 84, and performs an initialization operation for
causing the optical pickup 82 to seék into the lead-in
region 31 .(Figure 3). Thus, the reproduction process is
started.

15 At step S§132, the video manager information 700
(Figure 3) is reéad from the video zone region 32b (Fig-
ure 3). This reading is performed based on the informa-
tion which is read from the volume file management
region 32a (Figure 3).

20 _

By referring to the PGC management information
table for a menu 701 of the video manager information 700
( Figure 7) (Step S§133), the system control section 93
calculates the address of the program chain information

25 for a volume menu (step S134), and reads the program
chain information for the volume menu based on that
address, and retains the program chain information for
the wvolume menu within the system control section 93
(step S135).

By referring to the retained program dhain
information for the volume menu, the system control
section 93 calculates the address of the VOB 703 (Fig-
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information is stored. 5 The ATS program chain information
833 incl udes. ATSPGC general information (ATSPGCAE) 861 (including

t he. pl ayb ¥R 99P88} oduction) tine and address informati on  PCT/JPSBA3509N| ng
this programchain), a plurality of ATS cell 10 pl ayback (reproduction)
i nformation units (ATS_C PBlI) 863 (i ncluding the addresses and '
attributes of cells, which areb#&i ni mal reproduction units of an AOB
802), and a plurality of ATS programinformation units (ATSPE) 862.
15 Each of the plurality of ATS programinformation units

862 i ncl-udesygestneagppuniies dhu atﬂawnras\ﬁ ft%CtBé renroci\k@@&r B8t
I ndicating the number of the downm X fact I ndex for one of

the 16 ki nds (§tePaStdhs i @Ot gaproduces ﬁﬁ%@%mﬁ F‘?%(ﬂ Flemphagted he ATS
nt Ty coll ngmber AT Ba e £ fasgu | RO redd, B0
entry ce nynber i catin e ce nunber to
be rgproducegsf ﬁfrﬁ% %BI%?‘%@?W 3?1"‘ Vlde%‘l%e%‘él ts pReAUdTI &n the
prograns anduBér( poo@eddct the pleybackati the(AFSrPRiRBeEVSBa&bpis-

The stream nunber 881 is a nunber for specifying one of the 8 ki nds
of audi o str&%Fattributes defined by the audio attributes 824 of the

ATS managenent table 811. The audio streami s reproduced I n

accordance with the attributes 824 speci.fi t.he stre

number 881. Thgggugﬁ g%dlsc}‘%"ﬁe%%%’éﬁmB%a&% ‘é %én ce

with differest videioo meinu, whese thpeudengcan sbé.epmoa desiregt amtle
10 from among "Movie A", "Movie B", and "Movie C".

For example, the user may press a key on the
remote control 91 (Figure 10) that corresponds to the
menu item to be selected from among a plurality of menu

15 _ items being displayed. Thus, one of the plurality of
menu items is selected (step S139).

The system control section 93 receives informa-
tion representing the selected menu item (e.g., the menu
20 item number) via the remote control reception section 92 -
(Figure 12). The system control section 93 receives the
mana_igement information packs included in the VOBs of the
video menu in reproduction from the AV decoder 85. By
referring to the management information packs, the system
25 control section 93 executes a control command correspond-
ing to the selected menu item (step S140).

The control command may be, for éxample, "Ti~

| tlePlay#n”, meaning "reproduce a title having title num-
30 ber n". '

The system control section '93 calls a "REPRODUC-
TION OF TITLE IN VIDEO-ORIENTED REPRODUCTION MODE"
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38 Thus, the ATS program chain infornmation 833
déseri bes WR&/HB81 tion (on the disk) at which one or nore PCT/JPIRRS09802
are stored and the order of reproducing the AOBs 802. It is possible
for different ATS programchain 5 information units 833 to describe the
reproducti on of the same AOBs &%2.~ Therefore, it is possible to
designate a ' plurality of reproduction orders for the sane AOBs 802.
For exanple, if ATS programchain information unit 833 defi nes _
reproducti on sfAfbrASWSLED2 it t hexetddie of tAEB#1! Ti01leP1AGBH2, AEBfdandnd

. AOB#4, the A%%O%%#L be reproduced in the order of AOB#l, AOB#2, .

AGB#3, and A ATS program chain i nformation unit 833.
defines reproduc- tion of AOBs 802 in the order of AOB#3, AOB#2,

AOB#1, and ACB#A4, the 802 n_the or of 15
AOBH#3, AOBH#2, AOB#1, Xhd ﬁ%ﬁf‘z' £ "5! affethP ‘g ﬁﬁt%}eﬁ PFenggt £9300
can be Bl assirfewrn nto the vitdews enevinz chlpostratedAGBs Bilfuxe AUB. poiLft

Lype") and  cpo LAGRSALGH 01 OF TANEHS P2 (" VERLBO! NtufyPEL) oLat ead

20 of AOBs rGct JF & B howr- i i Fi gure 8A
structure of zetuxriotoi steps813800idT the ABBEerminapiomtatypéep S142

Fi gure 8B shaws .trgyﬁu daids Sh& ESHﬁStQEnaBr%E%'s% %'gn tlgzxrd.trla t 800 of the

VOB poi nt type. e’ data st ucture ur.e is identical
with the data structure - shown in Figure 8A except that the audio

title ggt 800 of Figure 13B describes the flow of a reproduction
process in the "REPRODUCTION OF TITLE IN VIDEO-ORIENTED
REPRODUCTION MODE" subroutine.

d_ta

The system control section 93 reads the title
15 search pointer table 702 (Figure 7) from the video
" manager information 700 (step S151).

By referring to the title search pointer 712
(Figure 7) corresponding to title number n, the system
20 control section 93 acquires the VTS number 721 (Figure 7)
and the intra-vTSs title number 722 (Figure 7)
(step S152). '

The system control section 93 reads the wvideo

. 25 title set section title search pointer table 612 (Fig-

ure 6) from the video title set 600 (Figure 6) corre-
sponding to the VTS number 721 (step S153).

N By referring to the start PGC number 622 (Fig-

- 30 ure 6) corr‘esbonding to the intra-VTS title number 722,
the system control section 93 calculates the address of

the PGC information 631 (Figure 6) to be first executed

(step S154), reads the PGC information 631 based on that
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Figure BB does not include a plurality of AOBs 802. Mor eover, the

respective attribute information units 30  include _descriptions which are
speci fi c VO 9UR28502. Speci fically, the addpesspdsnbsgomati on -
of the VTS 600 to which the VOB 602 bel ongs and t he address .
SUBSTI TUTE SHEET- ( RULE 26) WO 99/ 08281 '
PCT/ JP98/ 03509 ' - 56 - - 39 - I nformation of the .
VOB 602 are-described in the ATS * address information 822 of the ATS
managenent table 811. In the audio attributes 824 of the ATS
managenent t - bl d r L | [ s of O
Spoci Ty- 5 | Sudress dhd metyiiie RS PBD Ineod ORI e s
is to be repSYFKEH GANEERE t9eFEley Fhc(sberm 8356 as the audio
attributes defined in the VOB 602. The sam ' pling frequency 843 of
the audio attributes 824 is limted to either 48 kHz or 96 kHz.. A

~ code representing 10 The | gsfemcgoniped ArF6LOIDTES opcgpbEesarthse ¥eBcri bed
n 5 addresses 642 (Figure 6) in accordance with the PGC '

information 631 (step S156), and reproduces a VOB 602
based on that address (step S157).

At step S158, it is determined whether or not the

10 VOB 602 is the last VOB 602 to be reproduced. If the

determination at step S158 is "Yes", the process moves to

step S159; if the determination at step S158 is "No", the
process returns to step S156.

15 At step 8159, it is determined whether or not the
PGC information 631 is the last PGC information 631 to be
reproduced. If the determination at step S159 is "Yes",
the process moves to step S142 in Figure 13A; if -t:he'
determination at step S159 is "No", the process returns

20 to step S154. - -

_ In the case where a VOB reproduced in accordance
with the PGC information corresponds to a menu for
allowing the flow of reproduction to branch out, a menu

25 item is displayed from the video déta contained in the

' reproduced VOB, as in the case of dlsplaylng a menu based
on the aforementioned video manager information.

f A control command which is launched via user

30 interaction is stored in a management information pack of

a VOB. Theréfore, when receiving user interaction

through an operation of the remote control or the like,

the system control section 93 executes +the control
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t he audi o codi ng node 841. The dbmnnix factor 825 of the ATS

managenent. t.able 811 is filled with-"0"s, indicating . that the downm x
factor 82¥Q¥NR#. ysed. 15 An audi o codi ng nodeP@I7EP803509e
ATSPCC cat ego- ry 851 describes a code defined in the VOB 602.

An ATS cell start address (ATS C_SA) 893 and an ATS cell end address
(ATS_CEA) 894 of the ATS cell 20 ~ EVaVback I nformati on 863 descri be the
address of a cell . of a VOB 602. Fi gure BC shows the
data structure of the ATS address information 822. 25

The ATS addresmmanﬁodnatﬂmm~ﬁéﬂa@amén&einﬁurm&ﬁﬁon.pacﬁaddrgSﬁaaﬂﬁ?.of the
audio title get 800 __the last agd- - ._.dress 822b of the audjo tit]e set
infornatLon.é%l,gth%egui ! I%sté%%ﬁﬁ%%%‘%éZdr%ﬁ??$kf£ﬂ%9nﬁﬁgﬁéﬁ%%t t3bl e
811, the 30 readtized.address 822d of a video title set 600, the start .
address 822e of an object region, and the start ad- dress 822f of the
ATS program chain information table 812. In Figure 8C, the arrows
fromt ATS addr essAlthough ne® 8BL98281 Figure 10, the DVD plaver 1

PCT/ JP98/ 03509 provided with a switching key'fég switching between an
audio channel and a sub-picture channel. The audio
channel and the sub-picture channel selected by a user
using this switching key are retained in a register—(not

10 ‘shown) within the system control section 93. When a VOB
is reproduced, the system control section.93 refers to
this register in order to designate a valid channel for
the AV decoder section 85. Such a designation is made by
outputting a control signal from the system control

15 section 93 to the AV decoder section 85. As a result,
only the information in the valid audio channel and sub-
picture channel is output to the exterior along with the
moving image information.

20 . Figure 14A shows the flow of a reproduction
process in the audio-oriented reproduction mode. It is
assumed herein that the reproduction mode has already

been determined as the audio-oriented reproduction mode.

25 i At step S161, it is determined whether or not an-
optical disk is loaded in the DVD player 1. Such deter-
mination can be performed by,'jor example, the system
control section 93 in accordance with a signal from the
optical sensor.

30

If it is determined that an optical disk is
loaded in the DVD player 1, the:system control section 93
controls the rotation of the disk by controlling the
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i nformati on 822 represent the |ocations to which the respective

-addr esses ‘point. - - In the case where the audio title set 800
is of 5 WOASH03%8B point type (Figure 8A), the start addrespcBaduoatos

the video title set 600 of the ATS address infornma- tion 822 is
filled with "0"s. In the case where the audio title set 800 is of a
. VOB point type (Figure BB), the8start address 822d of the video title
set 600 stores 10 the start address of the video title set 600 to which
VOBs 602 belong. Therefore, the audio title set 800 is of an ACB
‘point “type ifethantahieonkrds s&teEni B3t RMa the-§£§h€18%%%d§ééﬂﬁbpws
“address ‘i nformati;on %%2-; ot herw se the aydio tifle set 800 is of a
VGB poi nt tyfBCtign 34, and peTfofffs angdndidied 1Gaions Qperadicm o
identified agausing eifidespticADBpRekib BEP&PseeWCBrbei the! MRRIin

referrin .to e fj.eld 822d of the ATS address information 822. . 20
In the cgse RREME™Y hg éltfjd'lgbmﬁ %12.)6 s &t3U800 tll%e FEPTOduUCtIOMBEOGESR %S pe,

the staft addtestedl. AOB#l is stored in the start address 822e of an
object region. In the case where the audio title set 800 is of a VOB
poi nt type, the start address of VOB#1 is stored in the start 25

address 822e of an oBbjtecdtemdlé?, the audio managéhuinfidrenatdpro®adi on
- order of AOB r ce WV c be determ.ned _based.an audi o
title set as%Fg%r%or‘?g am tlte% £én &?ﬁ. %‘lgbét %g}s‘?r %&%l'}?)g 8%c[ ﬁ%l’eﬁfdi 0
manager i nf ob#gt Bon 90his reading is performed based on the informa-
10  tion which is read from the volume file management
region 32a (Figure 3).

By referring to +the audio-only title search

pointer table 903 (Figure 9) of the audio manager infor-

15 mation 900 (step S163), the system control section 93
acquires the ATS numbers 954 and -the intra-ATS title
numbers 955 in accordance with the entry order within

the audio-only title search pointer table 903
{step S164).

20
The system control section 93 calls a "REPRODUC-
TION OF TITLE IN AUDIO-ORIENTED REPRODUCTION MODE"
subroutine to reproduce a title designated by the ATS
number 954 and the intra-ATS title  number 955
25 (step S165).

- At step 8166, it is determined whether or not the
title is the last title to be reproduced. If the
determination at step S166 is "Yes", the reproduction

30 process is terminated; if the determination at step S166
- is "No", the process returns to step S163.

Figure 14B describes the flow of a reproduction
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The audi o nmanager i nf or mati on 900 Is information

SUBSTI TUTE SHEET (RULE 26) WD 99/ 08281

PCT/ JP98/ WE519¢8281 - 41 - R/ IRO88398uct i on
control that is to be referred to first when the optical disk is -
reproduced by a disk reproduc- tion apparatus in an audi o-oriented
manner . 5 Figure 9 shoP8 the data structure of the audio
manager i nformation 900. ] The audi o nmanager information
(AME ) 900 i ncl udes an audi o manager i nformation managemnent
table 10 gguee.s@mu Yk "REPROSTOTIONt bE SEereh INOIAVIEIO-GREENTED

(ATT SRPT) 9 an_audi o-only title search pointer table ( AOTT_SRPT)
903, an audiBEPEPQ&9T¥9§MyQQ§Srﬁﬂﬁﬁﬁﬂﬁ%ﬁe‘ |

The system control section 93 reads the saudio
5 title set information 801 (Figure 8A) £rom the audio .
title set 800 correspondihg to the designated ATS num-
ber 954 (step S§171).

The system control section 93 reads the.-ATS
10 program chain information table 812 from the audio title
set information 801 (step 8172), and reads the ATS
program chain information search pointers 832 in accor-
dance with the entry order within the ATS program chain
information table 812 (step S173).
15 _
By searching through the ATS_ PGC category 851 of
the ATS program chain information search pointers 832,
the system control section 93 determines whether or not
the designated intra-ATS title number 955 coincides with
20 . the intra-ATS title number 872 of the ATS_PGC catego-
' ry 851 (step S174).

If the determination at step S174 is "Yes", the

process moves to step S175; if the determination at

25 step S174 is "No", the process returns to step S§173. At

step 8173, another ATS program. chain information search
pointer 832 is read.

-t The system control section 93 reads the ATS

30 program chain information unit 833 corresponding to the

ATS program chain information search pointer 852 in which

the designated intra-~ATS title number 955 is found, and

retains the ATS program chain information unit 833 within
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I nformation table (AMGM PGCI UT) 904, and an audi o text dat a manager
(ATXTDTM5). 905. .15 - The audi o nmanager i nf or mat.i on .managenent.
ta-. 997381 st ores the attributes of the audio manageRCT/IP98/03509
informati on 900, the address information of various tabl es, and the
i ke. 20 The audio title search pointer table 902 includes
audi o title -search  pointer -t@®le I nformation (ATT_SRPTI)
911 and a plurality of audio titl.e Search poi nters (ATTSRP) 912. 25
The audio title search pointer table inforna- tion 911 stores the

nunber of augha gygkgﬁ é&ﬂt&@@'@@ﬁklon 93 Jdgs s Pfsyhe audio title search..
poi nter table 902. - The audio-title-search-pointer. 912.. .

stores differ- ent ki nds of information dependi ng on whether to

desi g- nat e t henki tég%tsém oSO 0" Sl log Cﬁc%\hﬁg§ t)ABerATs o

I e audlo title searg
ggfbgggalng égggggk %ﬂ?ornatlon ég qgggqﬁg&§%3gggaccordance

- 42 -5 withoi Gher @Afrgt osesesn Nﬁuﬂun‘oaﬁe 9%rs aprdtram Abhdid | e
nurber - 935, %Rgo%a'%ggnsggg. ggng ss‘§e83217¥\%]_,enaggség':r]§£1ﬁines the cell
' to reproduce based on the cell number described in the
entry cell number 833 of the ATS program information 862.

10 The system control section 93 acquires the ATS
cell playback information 863 corresponding to the ATS
program information 862 (step S177). The address of the
cell at which the reproduction should begin is designated
by the ATS cell start address B93 of the ATS cell play-

15 back information 863. The address of the cell at which
the reproduction should end is designated by the ATS cell
end address 894 of the ATS cell playback information B63.

Based on the ATS cell étart address 893 and the
20 ATS cell end address 894, the system controi section 93
calculates the address of the object to be reproduced as
- well as the offset information for that object
(stép S178), and reproduces the object based on this

address and offset information (step.si79).

25

If the designated audio title set 800 is of an
AOB point type, the object to be reproduced is an.
AOB 802. The position of the AOB 802 on the optical disk
'is determined based on the start address 822e (Figure 8C)
30 of the object'region of the ATS address information 822.
The AOB 802 which has been reproduced from fhe optical
disk is transferred to the audio decoder section 94 by
the system control section 93. The audio decoder sec-
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ing the title of a VIS, the audio title search point- er 912 stores a
VTS nunber_ 942, an intra-VIS title-5 . .nunber.943, a VTS start address
944, and a‘ﬁoaﬁ@?z@l num ber 941. An audPET{IPP8/@3509
category 931 of the audio title search pointer 912 includes an

AOTT/ AVTT flag 961, a nenu 10 "regression flag 962, and an ATT group
nunber 963. Wien dedfmating the title of an ATS,

t he AOTT/ AVTT flag 961 stores a code representing AOTT. Wen
designating the title of a VIS, the AOTT/AVIT flag 961 15 stores a code

representing 139.\6?[- 94 ccnve'ﬁts the -A@Eesmntﬂnﬁ:égtéﬁséha&of ka tn%ﬁ%t %ﬁzﬁh“ 8> a -
flag - I ndi cati ng: whet her or not to return to. a nenu.arter e .
reproduct i on HF %uB%.‘gF\é\ﬂgt Eget PEFETi9F OF “the DVD PLSWRX AYT group number
963 stores the nunber of a title group to which the designated title
bel ongs. Herein,_a title group s defined as a co pt under whi ch :
it is ensured that a {)fu?lé?i‘ﬁ/s’tﬁn?\??che%u%b‘?o%?%ﬁ 5%1:,[%82:55 o &R itle
group ame consetnti vgbg,r apreodiehsct EbebéTEeproducwddmp_snaﬁb?rowﬁlm.sl_
provi ded in r to .allow consegu- i ve reproduciion.of . a urality
of titles wi ?@gﬁt posgtl%%rf’%?mgﬁﬁ aW%p?%%uccﬂ o%%?on?lf’%fcﬁése%"%% s
conplicated determémedabasadiod crraistert Hddress 822e (Figihme BC) @fitle
search poi nt &L alh3ed¥ tégion of L' &S’ Rd¥rdls 24HER R, R4 N9 2
The VOB 602 which has been reproduced from the optical
10 disk is processed so that the beginning data and the
ending data of the VOB 602 are +trimmed -based on the
offset dinformation. The data of the thus-processed

VOB 602 is ti‘ansferred to the AV decoder section 85.

15 _ Prior to the transfer of the data of the VOB 602,
the system control section 93 outputs a decode medium’
restriction instruction to the AV decoder section 85.
Following the decode medium restriction instruction, the

= AV decoder section 85 decodes only the data of the audio

20 packs included in the VOB 602, thereby converting the

data of the VOB 602 into an audio signal. The audio
signal is output to the exterior of the DVD player 1.

Next, the operation of the DVD player 1 in the
25 video-oriented reproduction mode and the operatiori of the
DVD player 1 in the audio-oriented reproduction mode will
be more specifically described with reference to Fig-
ures 16A and 16B.

: £
30 Figure 16A illustrates the content of exemplary
data of an image-accompanied music application. This

application includes a live recording of a concert by a
certain singer. '
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MD 99/ 08281 ' - PCT/ JP98/ 03509

K 3C T TR The audi o-only title search pointer table 903 has
a data StM?WmSI mlar to that of the audio title RGBIRIB/0PSIP Nt er
table 902. However, the title of a VIS is never designated by using
an audi o-only title search 5 poi nter table 903. The
audio-only title search pointer tabl®2903 is referred to by an audio
pl ayer having only an audi o out put. 10 The audio
manager menu PGC managenent information tabl e 904 describes the
- reproducti-on-order Oﬁoﬁﬁmusto VOB#6 are stbR@daUGs0 h@vindAt 3nERyaager
~905 stores infaorm-- - tion for displaying text |nfornat|on

Hereinafter, leBFgﬁtFQBraéﬁbPPb Fhgp PREACHS k. AOB#d,toy ACEYE @Fe
information gtered ag LhaiBVEnioematthibnba62 on t#eS@ameedptd@al disk

Figure 10 shows DVD er 1 reproducti apparatus for the
DVD 100, a tBPeVﬁépgn &P Iﬁg% S“oreél)lDVD player 1, and a renote
‘controls 91. _
' VOB#2 includes the moving image information of
"Song A". Herein, it is assumed that "Song A" shows the
image of the audience entering the concert hall for a
period of time, "t1", at the beginning, followed by:the
10 actual performance and singing of Song A for a period of
time, "t2". VOB#3 includes the mbving image information
of an "Interview with the singer". VOB#4 includes the
moving image information of "Song B". VOB#5 includes the
- moving image information of "Song C". VOB#6 includes the
15  moving image information of "Song D" ending the concert.
It is assumed that "Song D" shows the actual performance
and singing of Song D for a period of time, "t3", fol-
- lowed by the image of the audience leaving the concert
hall for a period of time, "t4".
20 '

VOB#1 includes the moving image information of a
video menu to be displayed at the beginning of repro-~
ducéion. The video menu is used for determining which
one of "Soﬁg A", "Song B", "Song C", "Song D", or

25 "Interview with the singer" to reproduce, and accordingly
diversify the reproduction path of the VOBs.

Each of VOB#1 to VOB#6 includes audio information

in‘ the LPCM format (16 bit-sampled) and sub-picture

30 information for displaying subtitles of the words of the
songs.

Each of AOB#1 to AOB#4 includes audio information
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25 The DVD player 1 has an opening in the front face of -
its body. ‘A drive nmechani sm (not shown) for | oading the DVD 100 is
provi ded a¥BAY%4L depth direction of the openi ng. G T/IP98/03509 In
the front face of the DVD player 1 is provided a renote control
reception section 92 having a photo- sensitive elenment for receiving
infrared rays fromthe rempt e~ c®htTol 91. As a user operates on the
keys of the " SUBSTI TUTE SHEET ( RULE 26)

WD 99/ 08281 ' ' PCT/ JP98/ 03509

- 44 - inremetEPQOEdha® I 24 it samipled py ViIHWE, isadh o g@Edance

W th the key | i h ' d f h .
51 I n rospoReAPETE rHieI UGS APRARLd e forme Ton "B, & HPBSEomern

reception secttzabi®f tbsar ahes af VOB#1 itd GOBHE. si gnal

reception of a key signal fromthe renote control 91

5

10

15

.20

25

30

AOB#1 includes the audio information of
"Song B'". The content of the audio information of
"Song B'" is the same as that of the audio information of
"Song B" except that the audio information of "Song B'"
is of & higher quality than that of the audio inforﬁation
of "Song B". '

AOB#2 includes the audio information of
"Seng C'". .The content of the audio information of
"Song C'" is the same as that of the audio information of
"Song C" except that the audio information of "Song C'"
is of a higher quality than that of the audio information
of "Song C".

AOB#3 includes the audio information of "Song#E".
AOB#4 includes the audio information of "Song#F".

Figure 16B shows reproduction paths for reproduc-
ing the image-accompanied music application shown in
Figure 16A.

In Figure 16B, reference numeral 164 shows a
reproduction path in the video-oriented reproduction

mode, whereas reference numeral 166 shows a reproduction

path in the audio-oriented reproduction mode. The
respective objects stored on the optical disk are
reproduced along a specified reproduction path.

In the video-~oriented reproduction mode, the
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In the back face of the DVD pl ayér 1 are provided a video out put

terminal 95 and an audi o output term - 10 nal 96. By connecting an AV
(audi o- vi V2PY828td to these output termnals, a videBCHEURR803508hi ch
is reproduced from the DVD 100 can be output on the large tel evision
noni - _ tor 2 for in-hone use. Thus, a user can enjoy the inmages
reproduced fromthe DVD 100 by enplo¥éng a rel atively 15 | ar ge
television for in-hone wuse, e.g., 33 inches, - 35 inches or the
like. As will be appreciated fromthe above descri p-

tion, the DViztdayemehu cditedpbi®imgetdovideibei 89 dakplayeinBekgdet 0 a
conput er apparatus such_as alg)ec[éona - .~ ._conmputer, but i's used.as .a. hone
el-ectric applTEHENHRY| ERS TePTRRIGH.2BnnEREeR .ft‘%e?h%nlf_"é'Fei‘r?s?Hﬁlﬁﬁﬁi';or 2.
The renote cmtg@ér%]gnae:lcedﬁmeze dd L&abii.h!‘gmit?5of meRN S dﬁérﬁ’ﬂﬂﬁetﬁé' on -
panel on its. bo surface, the S, ein neygi zed with springs.
Thus, the rerﬁ)‘t%:é%cfﬂ??‘o’r such s%h%/%'ﬁ‘}%nabﬁbﬂg @Bg?eégo’ﬁ’aiﬂﬁefﬁtégﬁrs sed
key in Bhe fanremote @oreurdnf rfsedexayple.30 The pluralifiyguwse hé&nshows
t he operation, panel , [enmpte,cqntr ario eration
keys are prov:lvg%ag agéar%#%agl%%ga??ﬁﬂcﬁgﬁg Bigi‘ Vol %°V\%6§§goé§81
PCT/ JP98/ 0350#dvance. A VOB corresponding to the menu item selected
by the user is reproduced, so that a video signal and an
audio signal corresponding to the reproduced VOB are
10 output. '

The reproduction ~path' 164 is defined so as to

branch into one of VOB#2 to VOB#6 after the reproduction

. of VOB#l. The reproduction path 164 is defined by the
15 PGC information 631 (Figure 6).

In the case where reproduction is performed along

the reproduction path 164, "Song A" corresponding to

VOB#2 is reproduced for a period of time, "T1", without

20 an offset, and "Song D" corresponding to VOE#G is repro-
duced for a period of time, "T2", Without an offset.

In the audio-oriented reproduction mode, VOB#2,
-AOB#1, AOB#2, VOB#6, AOB#3, and AOB#4 are reproduced in
25 this order. However, as for VOB#2 and VOB#6, only the
audio information thereof is reproduced, without
reproducing the video information thereof. As a result,
an audio signal corresponding to the reproduced VOB or
- the reproduced AOB is output.
30

The reproduction path 166 is defined so that
VOB#2, AOB#1l, AOB#2, VOB#6, AOB#3, and AOB#4 are repro-
duced in this order. The reproduction path 166 is
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- 45 - ) . A "POMER' key 192 is used turn.the power of the
DVD pl ayer‘gﬁg%zg{ OFF. An A- MODE" key 193 is used to

desi gnate audi o-oriented reproducti on node.  \WenPEREPISOIHIPE"
key 193 is pressed, the renpte control 91 transfers a code -
representing an audi o-oriented reproduction node to t he DVD pl ayer 1.
10 A "V-MODE" key 194 is B8ed to designate a video-

oriented reproduction node. Wien the "V-MODE" key 194 is pressed, the
renmot-e control 91 transfers a code representing a video-oriented
reproduct i ondedgdaeldo Bethe  ATSDYdyame cRaidd information 8327 (REMNYJ' key

195 is used to call, up .a; ume renu - - --of the -DVD-100 .during.the
reproducti onuEPst&eﬁ%ﬁf%f_ . tion or audio information in
accordance with a program chain. 20 Ten keys 197 are

uocd 1o 01 ve L1511 UC L0085l yerp 2o RLSHREA P HiTpdDeLLga 8 0R] 2

novie, or selection
Cursor %eys t@@ arepwsdicttiomovepazhcA66or I'Soag A" conpesgomdingi ghb, or

Lg‘;g ?iorggm I@’Pﬁ#}?@f{sf?ﬁﬁﬁoéﬁ@@& first.. Howeveié‘,n tﬁMEglrléeby 1%?“ S
period of time of "Song A", which is not suitable for
audio output, is cut off so that "Song A" will be repro-
duced for the "t2" period of time, not the full "T1"

10 period of time. Such omission in the playback time is
performed based on offset information (i.-e., ATS cell
playback information 863 (Figures 8A and 8B). After the
reproduction of VOB#2 is complete, "Song B'" correspond-
ing to AOB#l1l is reproduced at a higher gquality than that

15 of "song B". After the reproduction of AOB#1 is com-
plete, "Song C'" corresponding to AOB#2 is reproduced at
a higher quality than that of "“Song C". After the
reproduction of AOB#2 is complete, "Song D" corresponding
to VOB#6 is reproduced. However, the last "t4" period of

20 time of "Song D", which is not suitable for audio output,
is cut off so that "Song D" will be reproduced for the
"t3" period of time, not the full "T2" period of time.
Such omission in the playback time is performed based on
offset information (i.e., ATS cell playback informa-

- 25 . tion B63 (Figures 8A and 8B). After the reproduction of
VOB#6 is complete, "Song E" corresponding to AOB#3 is
reproduced. After the reproduction of AOB#3 is complete,
"Song F" corresponding to AOB#4 is reproduced.

30 Figure 17 shows an example -of-. specific data

 arrangement on the optical disk. Inth:l.s Ie.xémple, it is
assumed that the addresses of the optical disk are

arranged in &n ascending order from top to bottom.
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whi ch has been sel ected by the cursor. Wen the cursor 30 s on an item

that itemls.di-spl-ayed in-a "sel ected" col or as designated by the

i tem col orWPHPEI®ht i on of the managenent i nfornati on PETKPISMISE t he
sel ection of an itemis confirmed by pressing the "ENTER' key 196, -

t he SUBSTI TUTE SHEET (RULE 26) WO

99/ 08281 _ - 66 - PCT/ JP98/ 03509

- 46 - itemis displayed in a "confirned" color, as designated by
the itemcolor information of the managenent information pack. 5
Keys 199 are-used- tOI@i \ﬁhé tel @!fovﬁﬂclhu EE&.gure 17 play aud S Ofone

" pause™, ™fast f.or\ " g Eu@ like to the DVDV\glFa er 1.

The keys 199 T2%hmfshiys aSSlgﬁ%%deﬁhoPhéFla eérdtﬁ'-‘:?sse g 10

Fl gure 12 shems &hem@w&m@ Ségibe BB6. p| Wetednatively, the audio
zone region 32c may be assigned with a larger address

5 than that of a video zone region 32b.

The audio zone region 32c includes an audio
manager (AMG) and two audio title sets (ATS#1, ATS#2)
arranged therein. The audio manager (AMG) includes audio

10 manager information (AMGI) ‘and an audio manager menu
. (RMG_Menu ).

Since the audio title set (ATS#1) is an ATS of

the VOB point type, the audio title set (ATS#1) only

15 includes audio title set information (ATSI#1). S.ince the

audio title set (ATS#2) is an ATS of the AOB point type,

the audio title set (ATS#2) includes audio title set
information (ATSI#2) and audio objects (ATS#2 AOBs).

20 - The video zone region 32b includes a video
manager (VMG) and a video title set (VTS#1l) arranged
therein. The video manager (VMG) includes video manager
information (VMGI) and an video manager menu (VMG_Menu) .
The video title set (VTS#1l) includes video title set

25 information (VTSI#l) and video objects (VTS#l VOBs).

The audio manager information (AMGI ) includes

'audio—only title search pointer +table information
(AOTT_SRPTI) that is referred to'by an audio-only player,

30 and audio title search pointer table information
' (ATT_SRPTI) that is referred to by an audio player with
video functions. The audio-only title search pointer

table information (AOTT_SRPTI) only points to audio
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according to an exanple of the present invention. As shown in Figure

12, the D 1 includes a drive mechani sm sectign 16, a _signal
pr ocessi n\g&égtlﬁégfn 84, an AV decoder section 85, an aﬁ‘dT’dP Q?er
section 94, a 15 renote control reception section 92 for receiving
signal s fromthe renote controt,91, and a system control sec-

tion 93. The drive nechani smsection 16 includes a base 20
(not shown) on which the DVD 100 is to be set and a notor 81 for

cl anmpi ng and rotatlng t.he. DVD, 100 whi c een set on the base.

“The" ot or - 81tEEheBe 1RGGRE oin ATS%t‘éﬁ*d Aﬁ'§#2exawﬁﬁﬂéeas Phen a4 ng t he
- DVD 100, ‘theitle sedVEnled: mﬁefm&’&ﬁli RirF ia©f od NBO BRBYT MRaHd an 25
- eject nechanls 5§pot ) mn%ﬁ ser sets the DvD 100 on t he base,
with the bask®h "nd"l'}g’é Be@ itlrs but ag&R 2 ThiELEf OF thee base
on whi ch thevwaohaanagarbemc) in or:‘cfér ito m@v@h@a@@éw&x?a%éd the
DVD 10Q i s | gade he drive

t he DVD 1. 30
mechanitm sef??ﬁﬁdfgtflﬁ’ﬁ R@F%eﬁ(ﬁﬁﬂj‘ggi 3. a mechani smcontrol section 83

for controlling a mecha- nlsn1systen1including the notor 81 and an
: Co 6
Opt cal pick The audio title set n.nl%%r-lr-t{a-l;:%En Sﬁ EIES ‘HSU J.nc2l des

ATS program chain 1nformation (ATS_PGCI#1, ATS_PGCI#Z)
for defining the reproduction order of objects. éince

10 ATS#1 does not include AOBs, the ATS program chain
information (ATS_PGCI#1, ATS_PGCI#2) points to the VOBs
included in VTS#l. Specifically, ATS_PGCI#l points to
VOB#2 (see arrow 172), whereas ATS_PGCI#2 points to VOB#6
(see arrow 173).

15

The audio title set information (ATSI#2) includes

ATS program chain information (ATS_PGCI#1, ATS_PGCI#Z)
for defining the reproduction order of objects. Since
ATS#2 includes AOBs, the ATS program chain information

20 (ATS_PGCI#1, ATS_PGCI#2) points to the AOBs in ATS#2.
Specifically, ATS_PGCI#1 points to AOB#l (see arrow 174),
whereas ATS_PGCI#2 points to AOB#2 (see arrow 175).

The video title set information (Vi‘SI#l) includes

25 PGC information (PGCI#1 to PGCI#3) for defining the

reproduction order of objects. The PGC information
(PGCI#1 to PGCI#3) all point to the VOBs in VTS#1.

i Figure 18 shows a reproduction order of objects
30 in the video-oriented reproduction mode arid a reproduc-

tion order of objects in the audio—oriented reproduction
mode.
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- 47 - The optical pickup 82 reads signals which are
stored on ‘E’Ré%?i%lloo The nechani sm cont r ol PEEEPP&IBSSB
adjusts the 5 speed of the notor 81 in accordance with the track
position instructed fromthe systemcontrol section 93. The nmechani sm
control section 83 controls the traved of the optical pickup 82 by
controlling an actuator (not shown) of the optical pickup 82. Once
the precise 10 position of a track is detected through servo control,

t he mechani sm coEt r ofnsehéi eadaa-wnbmfg@r repraduetion mode,. i a v&;@‘dﬂ 39 a ..
position at ich t red. physi cal sector . store nd reads = .
si-gnal s fronf ch&—eg?’f%%idh ;Efle Vléeos@%?%9an(HM§§n§'§cEﬁ %r%?rﬁie

The si gnal pEch&ssagthattaCmt&&tn@ﬁ@réﬁrﬁépondlng w&m#l agdis-
anplification ef or,m COdI n nd

hapi |
error correcPtB¥e \Eéo t A iq dg L2 M?cﬁeﬁﬁgtﬁgeﬁnr 5&5"5 t he
opti cal5 pi ckapug2r 3@put .The’}rmegnlate whe tdchisnbegnar daémfrsdmﬁ:hﬂ@ﬁtsi cal

- pi ckup 82 n e Lgital St oL uf f er
menory 93a |na{iﬁé sy%t \g?rééco% fg%ﬁgg%gpoﬁl’é'%ﬁ}l % are’g b@c%t} of
bl ock-by- | ogtbebvddeondrirtdre set25(VTS#l) is répeodﬂcddca@eramﬁdm&S

perior i P egekel Khicdsere soliRRCBIANI: WABIIR Y drln Al dlal pa/CBS

602 and converts t ainto a vi
audi o si gnal NavyRgafieso :sxf@mammer athl&oVéﬁgnamaaager (VMG).

10 accordance with this navigation information, "Song A",
"Interview with the singer", "Song B", "Song C", and
"Song D" are reproduced.

In the audio-oriented reproduction mode, ATT#1,

15 ATT#3, ATT#4, and ATT#5 are reproduced in this order, in
accordance with the audio-only title search pointer table
(AOTT_SRPT) serving as navigation information for <the

audio manager (AMG). ATT#1 points to cell#2 of VOB#2 of

VIS#1 (via PGC#1l of ATS#1). ATT#3 points to AOB#1 (via

20 PGCH#l of ATS#2). ATT#4 points to AOB#2 (via PGC#2 of
' ATS#2). ATT#5 points to cell#l of VOB#6 of VTS#l (via
PGC#2 of ATS#1).  Thus, the audio-only player will
repfoduce the latter half of "Song A", "Song B'" (high
gquality), "Song C'" (high guality), and the first half

25 "Song D". = The "Interview with the singer", the first
half of "Song A", and the latter half of "Song D" are not
reproduced.

. ‘ As described above, it is possible to selectively
30 reproduce only the data which is approprlate for audio
reproduction according to the present example of the
invention. Specifically, in an audio-oriented reproduc-
tion mode, it is possible to cut off any audio data which
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out put fromthe AV decoder 85. 30 The AV decoder section 85
i ncl udes g decoder section 86, a video decoder
WHSER .

sub:- pictu r 88, an audi o decoder 89 for an AVPE?(:B’HQIPE’SO%md an
WD 99/ 08281 PCT/ JP98/ 03509

- 48 - | mage synthesis sectiaon 90. The system
decoder section 86 receives the~ 69 “digital data which is transferred
fromthe buffer meno- 5 ry 93a of the systemcontrol section 93 in a

| ogi c- bl ock- by-1ogic-block (i.e., packet by packet) manner, and

det er m nes t hehstawiecinotr binthsubitlecaoneDienst hs headéngless wdtheadh

packet, ther t. Vi n dal cks, .
D e BSh PRLABACed 0 AT R M Gl "0 et TG BERRACKS,
packs. Dur i wigp.¢lhi would becta@gdﬁunﬁdcwn ahe’ﬁQOrng*enagé aapaogaﬁks are

output to .y ﬁhx‘ﬁoaédgt?lacli:e%%%ﬁ] :%7 d%QrfﬁEtéP% cE40A P! Eh&rﬁoﬁébao?%

and the audi o data pack pl cture data pac
audi o d& a pal:&svihgt and\;@n@edegrgiwaﬂw tikeam 113'1usr nekeputherogfp @ to

the sub-pict UyeydacedeieBBaANfirbhede an oftdbardpaanenian ah i@k Nrlecoder

I n accordanc de stream nation instruction which is
i nput from repreduectionchfcaritile s taerrTiRnas ¢viidh & SFACTHE GNf-

of the optimum reproduction order for the video-oriented
reproduction mode and the optimum reproduction order for
10 the audio-oriented reproduction mode.

Furthermore according to the present example, a
user can enjoy higher gquality sounds and voices in the
audio-oriented reproduction mode +than in +the wvideo-

15 oriented reproduction mode.

In the present example, it is assumed that it is
determined at the beginning of reproduction whether the
reproduction mode is a video-oriented reproduction mode

20 or an audio-oriented reproduction mode. However, the
reproduction mode may be changed during reproduction; If
the reproduction mode is éhanged to the video-oriented
reﬁroduction mode during reproduction under the audio-
oriented reproduction mode, the reproduction order which

25 was initially established in the audio-oriented
reproduction mode may be maintained after the change of
reproduction mode, so that images and sounds/voices are
output in the case where the reproduced object is a VOB.
In‘ this case, the present embodiment can be arranged so

30 as to prohibit the system control section 93 from
outputtlng a decode medium restrlctlon instruction to the
AV decoder section 85 during reproduction of a VOB.
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tion packs are output to the systemcontrol section 93. 20

The novi ng_i.mage- dat-a-packs whi ch are input to .. the video decoder 87
are expan y&szgl predeterm ned - met hod in accordance R¢THPIRBE®, and
output to the inage synthesis section 90 in the formof digital vi-deo
data. 25 The sub-picture packs which are input to the sub-

pi cture decoder 88 are expanded by-tﬁ@ run | engt h net hod,

to the inage
30

and out put

synt hesis section 90 inn the form of dlgltal vi deo dat a.

After being subjected to image synthesis by the

i mge synt-heqimscamlid @)-90; the-digital. video. data output fromt
" video decoder- 87 and- jhe digiital V|deo dat a
SLBSTI TUTE SHEET (RUEETR§Patter, thgpgpwpdugtion by an audio player

PCT/ JP98/ 035@G8.th video functions will be descr4Bed. The sﬁﬁ?@t’ﬁrér@fﬂ
sub- pi ot ur e derodet S8 COMEL (WAl Aunctiofs 1 S%hs SHRL 40 885"

5

10

15

20

25

'of the DVD player 1 shown in Figure 12 except that the

audio player with video functions is arranged so that the
determination as to whether the reproduction mode is
going to be a video-oriented reproduction mode or an
audio-oriented reproduction mode is not performed béfore
a reproduction process. The audio player with wvideo
functions is defined as an audio player which is special-
ly designed for audio purposes but additionally has an
image displaying function.

_ Figure 19 shows +the flow of a reproduction
process by the audio player with video functions.

At step S191, it is determined whether or not an
optical disk is. loaded in the audio player with wvideo
functions. Such determination can be performed in

accordance with, for example, a signal from an optical
sensor. : '

If it is determined that an optical disk is
loaded in audio player with video functions, the rotation
of the disk is controlled so that an initialization
operation for causing the optical pickup to seek into the
lead-in region 31 (Figure 3) is performed. Thus, the

- reproduction process is started.

30

At step S192, the audio manager information 900
(Figure 3) is read from the audio zone region 32c (Fig-
ure 3).  This reading is performed based on the informa-
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video signal is output to the exterior of the DVD play- er 1 via the

video out nal 95 (Figure 10). 5 The audi o _dat a_packs
whi.ch are%%&&aﬁo the audio decoder 89 for an AV decBGEFPEIEWecoded
I n accordance ' with the conpression audio nethod (e.g., LPCMor AC3)

depending on their data type, and su,%ect ed to a DDA 10 conver si on,

wher eby an audi o signal is obtained. The audi o signal is output to
the exterior of ‘the DVD pl ay- ~"er | via the audio output terminal 96
(Figure 10). ] The audi o decoder section 94 performs
“predet er - 15tionni wichr obessend ofrome thputvelyheal Sidke a MENYEMETE02
‘dependi'ng ons 4l adaby ByRe, F‘Mﬁ‘i{ n audi o signal is obt ai ned.
.The audi o si gnaﬁkfns out put to( ext e)(ral or of the DVD player 1 via
- the audio output termnal 96 (Fig- ure 10). 20 The
system control sectigg %%Aﬁ@llgéestr?e @R d3btitie sE&&cﬁowlqtﬂézngtéhe
entire DVD pl ayer 1 and various work menor.i es. Next ,
the opet ati oRLBf 90ike (BoYTeR)} af hBengudio m%%dﬁ%&#ﬁ%cﬁm’
structure w kk Q@f@@@@dt@ﬁ As the "V-MODE" key 193 on the
renote control 91 ~ is pressed by a user, an infrared signal
representing a 30 vi deo-ori ent ed reproduct lon node is transmtted from
the renote conhioktBp aghetR¥DnotreysvTd. £laghesinbsatied audio :
si gnal from% % renote contr ?4 91 is r ceived and ana- Iyzed by the
remote cont r & o8 SFEFPSe ’or%sazf%ﬂ t he
10 _ _

At step S195, the value of the AOTT/AVIT flag 961
is checked. If the value of the AOTT/AVTT flag 961 is a
value representing AOTT, the process moves to step S196.

If the value of the AOTT/AVTT flag 961 is a value repre-
15 senting AVTT, the process moves to step S198.

At step S196, an ATS number 934 and an intra-ATS
title number 935 in the audio title search pointer
table 902 are acquired.

20

At step S197, +the "REPRODUCTION OF TITLE 1IN
AUDIO-ORIENTED REPRODUCTION MODE" subroutine (Figure 14B)
is called. The details of the reproduction process have
already been described with reference to Figure 143._

At step S198, the "REPRODUCTION OF TITLE IN
VIDEO ORIENTED REPRODUCTION MODE" subroutine (Figure 13B)
is called. The details of the reproductlon process have
already been described with reference to Figure 13B.

30 . . :

Thus, in the reproduction by the audio player
with video functions, the reproduction of a title in the
audio-oriented reproduction mode and the reproduction of
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- 50 ) DVD player 1. As a result, a code representing a video-

or i ent ed r¥P%8E88%i on node is retained in a reproducti on  PCT/JR9RAS509
retention section 93c within the system contr ol section 93. 5
Simlarly, as the "A-MODE" key 194 of the renote control 91 is
pressed by a user, a code representi g an audi o-ori ented reproduction
node is retained in the reproducti on node retention section 93c in

t he system 10 control section 93. The system control

section 93 iackidde &n the mmewuﬁﬂmqmdee@&muﬁmd omodectana 93d.

tiron mode det MR EN Sec EVAT-ORA dRPBPRARAEE \itbi hip vE10&PRE et

repr oduct i on AQE/AVTR f/lai@ogﬁltent ed reproduction ~ node or an
audi-o-oriented reproduction node by referring to the node retained in
the reproduction node retention section 93c. The function of the
repr odubti on m)de 20 At shEper§idht iidn isedeitermddedc whetthereaki nott bhe for
exam r0g e t t £ +thbt

shoul d be not ed Jf%a?'s?hlgﬁglbo%%ggl g%u@eed% ng ro%%%ct:?%n node i S %ot

al ways swit criefttermirabbere atto step S199 is "Yes the reproduction
: process is terminated; if the determination at step 8199
is "No", the process returns to step S193. ‘
10 '
Next, a specific example of reproduction by the
audio player with video functions will be described with
reference to Figure 18. '

15 E ATTH#1, ATT#2, ATT#3, ATT#4, and ATT#5 are repro-
duced in this order, in accordance with the audio title
search pointer table (ATT_SRPT) serving as navigation
“information for the audio manager (AMG). ATT#1l, ATT43,
ATT#4, and ATT#5 are reproduced in the same manner as in

20 the case of being reproduced in accordance with the
audio-only title search pointer table (AOTT_SRPT). ATTH#2
includes a description for causing title#2 of the video
mariager (VMG) to be reproduced. As a result, the audio
player with video functions reproduces only the sounds

25 = and voices of the latter half of "Song A", "Song B'"
(high quality), "Song C'" (high quality), and the first.
half "Song D" as in the case of an audio-only player,
whereas the audio player with video functions reproduces
the start menu (VOB#1') of the audio manager (BMG) and

30 the "Interview with the singer" along with the images.

The difference between the audio title search
pointer table (ATT _SRPT) and the audio only title search
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25 an input froma user. ' For ‘exanple, in the ‘case where

t he di sk reproduc- tion apparatus is a portable device having a =
liquid WO9Ye8I8k o display panel which can be opened or cPEHERPS/03509 30
reproduction node nay be automatically switched in accordance

with the open or closed state of the liquid crystal display panel.

For exanple, if the liquid cry& at display panel is in the open

state, the reproduc- ) SUBSTI TUTE SHEET (RULE 26)

WD 99/ 08281 PCT/ JP98/ 03509

. 51 - - poihBErnogepI@y (omEmidreey tis.a tHdeocwlyennad sEpodie 00
tion node; conversely, .if the ligurid crxsial Ldi _ggla}; L ganel I,s in the
cl-osed st at e,C3PRPIRPERRIFEINGoER Aayitie inyEhe,WitRRyZPGSaFegion -

—audi 0- or i ent eth r epeOdsEAMSTe "TeROwn SUChFigureCWR, I GATT#2 poizaly eyeday

I nputting a control ,sigpal _, indicating the gpen or closed_state of the
liquid cryst a'll"""t:[e inyehe NAeRFOPS t"l?tgirq?ﬂ)‘r od SIPARSRE o2fer ﬁ'itﬁ‘ i on

-5 groups is introduced because of such differences. Titles
within a title group must always be consecutively repro-
duced. ' '

In the example shown in Figure 18, AOT‘f_SRPT
10 includes the title groups AOTT_GR#1l and AOTT_GR#2. ATT#1l
belongs to AOTT GR#1. ATT#3, ATT#4, and ATT#5 belong to
AOTT_ GR#2. The title groups ATT _GR#1l, ATT _GR#2, and
ATT GR#3 are. included in ATT SRPT. ATT#1 belongs to
ATT GR#l. ATT#2 belongs to ATT_GR#2. ATT#3, ATT#4, and
15 ATT#5 belong to ATT _GR#3. Owing to this construction,
consistency with respect to the reproduction order and
the title numbérs is maximized between the audio player _
with video functions and the audio-only player, thereby
preventing the user from being confused as to the
20 reproduction order and the titles. o

Figure 20A shows a specific example of title
search pointer table information. |

25 . The management information concerning the five.
titles ATTH#1l to ATT#5 is described in the audio title
search pointer table information (ATT_SRPTI) and the
audio-only title search pointer <table information

_ (AOTT_SRPTI).
30
ATT#2 in ATT SRPTI points to a title (TT#2 of
VTS#1) of the video manager (VMG). Therefore, TT#2 of
VTS#1 is to be reproduced during the reproduction by the
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section 93d so as to allow the reproduction node determ - nation
section 93d to operate in response.to.that control 10  signal.

Al t er nat i WP 99/0828k r epr oducti on node may be aut omat i cedT/groseBsoohed in
accordance with the connection of the video output term nal. For
example, if an AV cord 15 I's connected to the video autput termnal, the
r epr oduc- tion node may be sw 7éhed to a video-oriented reproduc- -
tion node; conversely, if an AV cord is not connected to t he vi deo
output term nal, the reproduction node may be switched to an

- audi o- orientggdﬁgpPyyyaA(ﬁ}gﬂm&idégu%hggklonﬁontroI can be achi eved by

i nputting a-control- signal . indi.cating the state of connection of the
vi-deo out put termnal to the reproduction node determ nation sec-

tion 93d so as to al pwthe dﬁi&ﬁ%aontﬂﬁd&ﬁﬁhﬁf@f -t:he mardiEhsect i on
93d to operate in response to that cont r ol

Alternati vel yREOFEEEEGJ &@Fr@ﬁsm%y% T#z ah?orﬁq?wlﬁm' wit®hed in

accordasce Whllarikhe Phesefore, T@lﬁ:tzebﬂbwsﬁt 0§ ot Agrsdgisd .deing
exanpl e, |f vi deo 30, .S out ut to the video output ternina

Lhe S PRI e RCHRTORbY S HPUED: or 1 ent ed
reproductlon node; conversely, |f a video signal is not out put- to the

'\élc;'?'?gpgg; gggotgerm ha :Lgtuhe s ug\:[.réoa specific examp£)8281l. the ATS

program chain information table (ATS_PGCIT) of ar; -ATS
10 (ATS#2) of the AOB point type. In th:.s example, the ATS .

program chain :Lnformat:_on table (ATS PGCIT) includes two

ATS program chain information  units (ATS_PGCI#1,

ATS_PGCI#2). The ATS program chain information
_ (ATS_PGCI#1l) includes one program and one cell,
15 designating ‘cell#l of AOB#l. The ATS program chain

information (ATS_PGCI#2) includes one program and one
cell, designating cell#l of AOB#2.

Figure 20C shows a -specific example of the ATS
20 program chain information table (ATS_PGCIT) of an ATS
(ATS#2) of the VOB point type. In this example, the ATS
program chain information table (ATS_PGCIT) includes two
ATS program chain information wunits ( ATS_PGCI#1,
ATS_PGCI#2). The ATS pi'ogram "chain information
25 (ATS_PGCI#1) includes one program and one cell,
designating cell#2 of VOB#2 of VTS#l. The ATS program
chain information (ATS_PGCI#2) includes one program and

- one cell, designating cell#l of VOB#6 of VTS#1l.

f

30 (Example 3) _ _
' Hereinafter, an optical disk that allows switch-
ing of the audio information to be reproduced depending
on the audio reproducing capabilities of the reproduction
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- 52 - node may be switched to an audi o-oriented reproduction

nmode.- - Such control -can be.achi.eved by detecting .the presence/ absence
of a videdOMM8 and inputting a control signal iRETEBIHEH% he
detection result to the 5 reproducti on node determ nati on section 93d
so as to all ow the reproducti on_node determ nation section 93d to
operate in accordance with that cont {8l ~si gnal .

Alternatively, in the case where the disk repro- 10 duction apparatus is
a device to be nmounted in an autono- bile, the reproduction node may

be autonmati: cappgrsm'uischeels well iasacazmrd@paer‘\mmh ahé st anetbbdnuofoon of
"t heaut-onmobi- ..I':ggrf:wduca. For asr%l Jtl]h a&lég ég IS not noving, the
C € ‘swi to a Vi

repro- e nay eo-oriented repro- 15
duction node; conversely, if the autonnblle I S nmovi ng, t he

reproduction node may, %be ac"?n evedt fa'%h%“dfé’% u‘?\gg{:m% appsii Higprgguction

node. Such control can si gnal
i ndi cat® ng t rbestpresentnmianple is othehesa;m omSoI t@ato Ctﬂletbeprlé‘dlact i on

nmode det er mi 0 ! t £ Mode
Bﬁ;tahz%{i'l 40 showtf et 8% 32 Anddpel it 1%‘?ence Wi th t‘%at

determ - on secti on to operate I n accor
control si gnapparatusy®hehteprasantueanplerinarzanged so thdkobhee is

at rest by d%h%@z‘nﬂﬁuaﬁﬁn exa8npis, whBfher thé! Heprfaddieididr kibag biagke or
gearshift. In the case _of 25 an automatic transm ssion car, the

gearshift beBRdNh FRebe & videoRFisntad oReRrPAUCKdPRatBPIRaCT: hePcar i s

st oppeth audio-orientdd HeErdiifcsitamdde {4 vvefpartehiadusétehe
process in the video-oriented regroductlon node. It is 30 assumed _herein

that the repPodifRTUTOH hEEOGPPEady The reproduction apparatus of
the present example is defined as an audio player which

is specially designed for audio purposes.

15 The data structure stored on the optical disk is
.the same as the data structure stored on the optical disk
according to Example 1. '

Figure 21A shows exemplary data to be stored on
20 the optical disk.

AOB#1 is obtained by expressing "Song A" in
éccbrdance with the following audio attributes: LPCM;
sampling frequency (48 kHz); quantization bit number

25 (16 bits); channel number (2). |

AOB#2 is obtained by expressing "Song B" in

accordance with the following audio' attributes: LPCM;

- sampling frequency (96 kHz); quantization bit number

30 (24 bits); channel number (2). AOB#3 is the same content
as that of AOB#2 but expressed in different audio attrib-

utes therefrom. Specifically, AOB#3 is obtained by
expressing "Song B" in accordance with the following
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been det er mi ned as the video-ori ént ed reproduction node. At -
step S131 |s detern1ned whet her or not an WO 99/ 08281

PCTYJP98/8§% optical disk is |oaded in the DESTIRIPES02,

Such deter- m nation can be perforned by, for exanple, the system-
.control section 93 in accordance with a signal fromthe opt i cal
sensor. 5 If it is de&rmned that an optical disk is

| oaded in the DVD pl ayer the system control section 93 ' controls
the rotation of the disk by controlling the mechani sm control section

83 and the siaynnlo pammmumasl:o LPCHect sanpBdngantrdeséneys (48 kHz);
initiralizatian O eration

into the | ead I’ lzatl?%d?ﬁﬁ %HW??$gﬂf§n§}£S$h3§55§ﬁé ICkﬁ%ﬁS??ﬁﬁ B?ggessijw

S started. 15 ' At step S132, the V|deo manager
i nformation 700 urse, 3 . 0 e zQ egion, 32b
(Fig- . ure 3). #é#?ea néb#%‘gbgﬁ %egé%§§ ggsthe§8n§ogna-l§

tion whbch i aoasmigneenm me:moltlwrefbﬂ.ﬂ.ewmgagm:bm attributes: LPCM;
sampling frequency (96 kHz); quantization bit _qpmber
(24 bits); channel number (6). AOB#5 is the same cchtent
as that of AOB#4 but expressed in different audio attrib-
utes therefrom. Specifically, AOB#5 is obtainéd by

10 expressing "Song C" in accordance with the following
audio attributes: LPCM; sampling frequency (96 KkHz):;
gquantization bit number (24 bits); channel number (2).

AOB#6 is obtained by expressing "Song D" in

15 accordance with the following audio attribﬁtes: LPCM;

sampling frequency (96 kHz); quantization bit number

(24 bits); channel number (2). AOB#7 is the same content

as that of AOB#G_ but expressed in different audio attrib-

utes therefrom. Specifically, AOB#7 is obtained by

20 expressing "Song D" in accordance with the following

audio attributes: LPCM; sampling frequency : (48 kHz);
guantization bit number (16 bits); channel number (6).

VOB#1 represents "Song E". VOB#1 includes two

25 audio streams (Stream#fl, Stream$#2). The audio stream
(Stream#l) is expressed in acdordance with the following

audio attributes: DTS; channel number (6). The audio
stream (Stfeam#Z) is expressed in accordance with the

following . audio attributes: LPCM; sampling frequency

30 (96 kHz); quantizétion. bit number (24 bits); channel
number (2). |

AOB#8 is obtained by expressing "Song F" in
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region 32a (Figure 3). 20 By referring to the PGC managenent
infornatigw- /0828
(Figure 7) ?é?gﬁ $133), the systemcontrol section 93 PEATIRAB/BIS0L t he
address of the program chain information 25 for a volunme nenu (step
S134), and reads the program cgﬁin I nformation for the vol une nenu
based on t hat address, and retafnsS the programchain information for
the volunme nmenu within the systemcontrol section 93 (step S135). 30
By referring to the retained program chain information for the volume
menu, the sysceoré@masp|with theecfodhoddngalandix estthdbutesessL?EMt he VOB
703 (Fig- . aamnl N . fa e,
bet Spof gasgampLint” 2RedleRty (48 nz); quagtization bit ‘mymber .
menu t hat is (& bdtsdpr shanmel inumber (2)(step S136), and reproduces the
VOB 703 for a nenu based on that address (step S137). As a result, a
vi deo nenu is displayed (step S138). The video nenu is used by a 5
user todsel ect the tiSMcd t Batat hetgyetuieshedlewsr epreh Tepro@yeeion

Figure 15 shaypaantren aFepsbeptay9ditBBIGNA, sounds of the highest
quality and performance possible with its own audio
reproduction capabilities. For example, different
sounds/voices will be reproduced when an optical-disk

10 having the data structure shown in Figure 21A is loaded
in a reproduction apparatus with audio. reproduction
capabilities such as LPCM; sampling freguency (96 kHz):
channel number (6), as compared to what is reproduced
when the optical disk having the data structure shown in

15 Figure 21A is loaded in a reproduction apparatus with
audio reproduction capabilities such as LPCM; sampling
frequency (48 kHz); DTS.

Figure 21B shows the reproduction order of the
20 . data of Figure 21B by using a reproduction apparatus with
the following reproduction capabilities: LPCM; sampling
frequency (96 kHz); channel number (6). In this case,
ACB#1, AOB#2, AOB#4. are reproduced in this order, as
shown in Figure 21B, followed by either AOB#6 or AOB#7.
25 It is previously determined as to whether AOB#6 or AOB#7
will be reproduced, depending on the preferende between
‘quality and multichannel capabilities. Such a decision
is made in accordance with a user input or the attributes
of+ the reproduction apparatus itself. Thereafter,
30 Stream#2 of VOB#1 and AOB#8 are reproduced. Thus,
reproduction is performed with the highest gquality and
performance that is available given the audio reproduc-

tion capabilities of the reproduction apparatus.

SUBSTITUTE SHEET (RULE 26)
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a video nenu, where the user can select a desired title 10 f rom anong
"Movie A", "Myvie B", and "Mvie C'. . . _For .exanpl e, the user

may.. press@%@ﬁ@n t he renot e control 91 (F| gure 10) REEIPBHRFESponds
to the menu itemto be selected fromanong a plurality of nenu 15 -
itens being displayed. Thus, one of the plurality of menu itenms i s
sel ected (step S139). - 78 The system control section 93

recei ves inform- tion representing the selected nmenu item(e.g., the
menu 20 item nunber) via the renote control reception section 92 '

(Figure 12). The sysFégumenﬂnal sSeid ouhéSre@moidm..tdne order oﬁnagmrrent _

i nf or mation ks-'- | ude e -\((Bs. -of €0 _neny
reproduct | orCRFBrRE Rt HiERcETRAY iy TeProayeiidh SRS A ke ren
“informati on phekfplﬂlwasygstzmpﬁﬁuctmta:apabﬁutmes%wzﬂcutsempdmt rol

conmmand corrgg&n#gggcxaé%a | c}t 0 e seigc{l-ﬁgsnggge' t?%gisg%ds%@gm ng

The contr ol I éxanpl €, /
"reproduce aareﬂnepngdugpduanehhya g0der, bes rehown in Figure 21Che

system cont r gk n88CHGR 9% BolSnAndFRFLC aopsa ahbhNoBE5TlaHE Hdtn
VI DEO- ORI ENTED REP %CTI &I N% ' # SSSETI TUTE

SHEET (RULE 26) kHz, AOB#5 is reproduced by down-converting the sam-
pling frequencies into 48 kHz. Thereafter, AOB#7,

tream#fl of VOB#1, and AOB#8 are reproduced. Thus,

10 reproduction is performed with the highest quality and

performance that is available given the audioc reproduc-
tion capabilities of the reproduction apparatus.

The PGC block data structure is adopted in order
15 to realize such selective reproduction.

Figure 22 shows the data structure of a PGC

block. In the example shown in Figure 22, PGC#l and
PGC#2 of ATS#1:; PGCH#2 and PGCH#3 of ATS#2; PGC#4 and PGC#H#5

- 20 of ATS#2; and PGC#6 and PGC#7 of ATS#2 each constitute a
PGC block. The audio title search _pointer table
(AOTT_SRPT) indicating the reproduction order describes
ATT#1 to ATT#6. Two PGCs in the PGC block are pointed to .
from the-same title.

- 25

' Figures 23A to 23E show a specific example of
title search pointer/PGC structure.

. Figure 23A shows a specific example of the title

30 _search pointer table (ATT_SRPT). An ATS number, an
1ntra-ATS title number " and an intra-ATT program number

are described for each of ATT#1 to ATT#6. From these
descriptions, the PGC which an ATT points to can be
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WO 99/ 08281 | PCT/ JP98/ 03509

- 55 - ubroutine to..execute .the “TitlePl ay#n" conmand
(step 814?}099’08281 At step S142, it i's determ nedPAHERBOSYr not
to 5 return to the video nenu illustrated in Figure 15. |If the
determination at step S142 is "Yes", the process returns to step
S133; if the determ nation at step~ SY&Z‘ Is "No", the reproduction
process is term nated. 10 Figure 13B describes the flow of a
reproducti on process in the "REPRODUCTI ON OF TI TLE I N VI DEO- ORI ENTED

REPRCDUCTPONHMGWELwﬂﬂﬁukuiﬁﬁanobject to be repfbduspdt ém spetrdliegkecti on
93 reads the title 15 - --search  pointer -table 702 (Figure 7) from the
video manager |nfornat|on 700 (step S151). - By

referrlng to the tltmagnrﬂrﬁsmmshb@s H 2specifiCFienampld ofr mespdiding to
t7'2t1' ?FP;E?? 7()9.'1*5%?) SYH 20 aop CQUTA £§gLLON 93 acfbbenrEheLY g number

number, a block mode, a block type, an audio coding mode,
and a channel number are described for each of PGC#l to
PGC#8. The intra-ATS title number is designated by -a
title search pointer. The block mode indicates which
portion of the PGC block the PGC is in. In the block

10 mode, "O" is stored if it is not a PGC block:; "1" is
stored if the PGC is the first PGC of the block; "3" is
stored if the PGC is the last PGC of the block. The
block type indicates the degree of differences between
the PGCs constituting a PGC block. In the block type,

15 "0" is stored if it is not a PGC block; "1" is stored if
the audio coding mode is different; "2" is stored if the
channel number is different; "3" is stored if both the
audio coding mode and the channel number are different.
By referring to the block type, the reproduction appara-

20 tus can easily know which stream is appropriate for its
own reproduction capébilitiesL It will be appreciated
that the program information is omitted from this exam-
ple.

25 . . In. the example shown ‘in Figure 23B, PGC#2 and
-PGC#3 are blocks- having different audio coding modes;
specifically, PGC#2 has a sampling frequency of 96 kHz,

whereas PGC# 3 has a sampling frequency of 48 kHz. PGC#4

and PGC#5 are blocks having different channel numbers;

. 30  specifically, PGC#4 has six channels,’ whereas PGC# 5 has
two channels.:uﬁGC#s'and PGC#7 are blocks having differ-

ent audio coding modes and different channel numbers;
-specifically, PGC#6 has a sampling frequency of 96 kHz
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and the intra-VIS title hunber 722 (Figure 7) (step S152).

The systen1oontro| section 93 reads the video 25 title set section title
search poiHP&¥o#28h| e 612 (Fig- ure 6) fromthe video 1’¢T/{Hé98@é‘509600
(Figure 6) corre- sponding to the VTS nunber 721 (step S153).

By referring to the start PGC nunber 622 (Fig- 30. ure 6) correspondi ng
to the intra-VTIS title nunber 722,- 80 ~ the systemcontrol section 93

cal cul ates the address of the PGC information 631 (Figure 6)_to be
first executed (step S154), reads the PGC information 631 based on

that and two channels, whbBSEETHEEH#SHERs (Rddmplbing rrequendiP
”99f08281 T PCT/ JP98/ 03509

56 - of ﬁdrkég% a%(f’f’ét%ﬁ‘?%“?%% PGC i nformation 631 within the

system control section 93 (step S155).

F:.gure 23C shows a specific example of an ATS
5  (ATS#1) of the VOB point type. In this example, PGC#L
and PGC#2 have different audio coding modes and different
'channe; nﬁmbers;' specifically, PGC#1 has a DTS audio
'cdding'mode and six channels, whe*eas PGC# 2 has a LPCM
auclo codlng mode and two channels
10 |
Figure 23D shows the audio attributes of the ATS
management table of ATS#2. Figure 23E shows the audio
attributes of the ATS management table of ATS#1.

15 - Figures 24A and 24B show the flow of a reproduc-
tion proCess in which the audio information to be repro-
‘Quced is switched depending on the audio reproducing

- capabilities of the reproduction apparatus.

20 The flow up to the acquisition of the ATS number
and the intra-~-ATS title number is the same as in the
reproductlon process in the audio-oriented reproduction

" mode shown in Figure 14A, and the description thereof is

_ omitted. At step S165 in Figure 14A, the. "REPRODUCTION

25  OF TITLE IN AUDIO-ORIENTED REPRODUCTION MODE" subroutine

- in Figure 24A is called instead of the "REPRODUCTION OF

"TITLE IN AUDIO-ORIENTED 'REPRODUCTION MODE" subroutine in.
Figure 14B

30 ”"‘A%‘step S241, the audio title set information 801

(Figure 8a) is read from the audio title set 800 corre-

sponding to the designated ATS number 954. Furthermore,

“Yarious-attribute information is read (steps.S242, S243).
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The system control section 93 acquires the VOB 5 addresses 642 (Figure
in ac with the PGC I nformati on 631 (step S156 and
gﬁég%@gh based on that address (step 81575’(:'17‘“"38’03509

reproduce :
At step S158, it is determ ned whether or not the 10 VOB 602 is the | ast
VOB 602 to be reproduced. If the determ nation at step S158 is
"Yes", the process nobves to §t@& S159; if the determnation at step
S158 is "No", the process returns to step S156. = 15 At
step S159, it is determ ned whether or not the PGC i nformation 631 is

the l'ast PGC i nf ormatAtonst8d 8248¢ by seaephimgcélroubht hehaleBESnPEat i on

2 step SISO dveoby get o HHE BOSRISIIY Sl G oL RSHA:LN ELONCR T3A

i f the 1'on at roCess retdrns 20

to step Sl154.pointers 832, the mw&eﬁﬁmseameyaamm cthckdienan
accordance S Q W

al lowi ng the Jfrf olr/véMo reprocﬁ?‘“ctdlﬂ{(ggrlqﬂr rga;tzrr g:n%c d?&&g%q' o 3% L ?gg&ed
dlsplayEd f r iEpa-AT Rl el tbe aneshexni RBE anethgcatnd. reproduced VOB, as in
the case.of displaying a menu.based - - on the aforenenti oned vi deo
manager i nfornation. A control command which is | aunched

via user 30  interdeki &hei sbieekedyne BHhnafenthe ilecstad | BESpEER of
a VOB. Theipiddsry SBENLS oLl \U, NQ MY szﬁﬁr aﬁrel a7s prog rhi BHERRAN

oper ation of th rempte control or the Tk he system control
10 two ATS nrogram chain information units 833 in the PGC

block that is to be reproduced is selected (step S246).
Such selection is executed by a "SELECTION OF PGC IN THE
BLOCK" subroutine (Figure 24B). -

- Thereafter, +the selected ATS program chain
information 833 is read so as to be retained within the
reproduction apparatus (step S247). The ATS program
information 862 to be reproduced is acquired in accor-
dance with the entry ‘order within the ATS program chain

200  information unit 833 (step S248).

r*A prbgram'is reproauced“in accordance with the
ATS program information B62. 1In the reproduction of the
program, the ATS cell playback information 863 is sequen-
25 = tially acquired (step S249); the address of an object
'~ (RAOB or VOB) which is pointed to by the cell is calculat-
ed (step S250); and the object is reproduced based on -
that address (step S251). ‘Steps '§249 to S251 are repeat-
ed‘ until -reaching the last cell to be reproduced. The
30  title reproduction is term::.nated as "the reproductlon of
~ the last program is completed.

Figure 24B shows ‘the flow of a reproduction.

- 'SUBSTITUTE SHEET (RULE 26)
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PCT/ JP98/ - 57 - . . ....command in the
nanagenen?ﬁigg%?whtlon pack of the VOB. As a result,PCHIRISHRTQi fi ed
reproduction control is realized. 5 _ Although not
shown in Figure 10, the DVD pl ayer k’ Is provided with a switching key
for switching between an audi 2(:hanne and a sub-picture channel.
The audio channel and the sub pi cture channel selected by a user
using this swtching key are retained in a register (not 10 shown)
‘Wi thin the S3&ee@F2ohnr dhesdGRIFCTRON (WeHGE VOB THE - BLQGK! eprbagied, the
- system contrgisection 93 refersto - - this register in order to.
designate a valid channel for the AV decoder section 85. Such a
desi gnation i's made by - outputti-ng a control signal fromthe system

control 15 sect i ofif Yghd e tihe nV e 3@ b@@:.%?\atrﬁ% g 83bks
only the information in the valid audi g channel and sub-

-or the block reproduction designation is directed to the
first PGC (step $261), it is determined whether or not
“the first PGC is reproducible (step S$262).

If the block type is 1 (step S254), the audio
10 coding mode is read (step S265), and it is determined
whether or not the sounds/voices are reproducible
(step S266). If the sounds/voices are reproducible, the.
selection of PGCs is ended after steps S267 and S268. If
the sounds/voices are not reproducible, the next PGC is

15 selected (step S263).

If the block type is 2 (step S269), the channel
number is read (step S270), and it is determined whether
or not the sounds/voices are reproducible (step S271).

20 If the sounds/voices are reproducible, the selection of

PGCs - is ended after steps S267 éhd.'SZGB. If the

' sounds/voices are not reproducible, the next PGC is
selected (step $263). |

25 .+ If the block type is 3 (step S272), the audio
B -~ coding mode and the channel number. are read (step S273),
and it is determined whether or not the sounds/voices are

reproducible (step S274). If the sounds/voices are
reproducible, +the selection of - PGCs is ended after
30 " steps S275 and S276.  If the sounds/voices are not

- reproducible, the next PGC. is selected.

If the block type. is neither 1, 2, nor 3} error -

SUBSTITUTE SHEET (RULE-26) -



pi cture channel is output to the exterior along with the novi ng i mage

i nformati Qn..- - Figure .14A shows ..the flow of a reproduction
process ig’v?ﬂgéoaég’dl o-oriented reproduction node. It is PCT/R herein
that the reproducti on node has al ready been deternined as the

audi o-oriented reproduction node. ég At step S161, it is

det erm ned whet her or not an I Cal disk is |loaded in the DVD pl ayer

1. Such deter- m nation can be performed by, for exanple, the system

control section 93 in accordance with a signal fromthe opti cal

sensor. 30 processing. id fperformefet(sramdizThht aFf ophe ireerk PEC
| oaded in thgg \A%]tpligé(élﬁo&%cﬂ?feSXﬁfie@r@mﬁPfer?@C?b@n1%3 alreadfoﬂﬁém S

the rotation of controlling
SUBSTI TUTE SHEETt (Rggz 23;:ror p*'ocemlgg/ 0g¢ggiperformed because no

PCT/ JP98/ 035g%produc1ble PGCs were found (steéas.??s).
_ 5 . _ | | |
It is possiblé to select which one of a plurality
cf PGCs included in a PGC block to reproduce in accor-
dance with a user operation or command. it will be
appreciated that, in order for a PGC to be reproduced,
10 the reproduction apparatus must be capable of reproducing
that PGC. This function will be effective in the case of
an external decoder, D/A converter, etc., where the
- reproduction apparatus ditself does not know its
reproduction capabilities.
15 |
In the case where the reproduction apparatus is
capable of reproducing any one of a plurality of PGCs
included in the PGC block, the following methods are
available: a method in which the first PGC (PGC#l) is
20 reproduced and a method in __which a flag (precedence
reproduction control information) indicatihg which one of

- a plurality of PGCs must take precedence in reproduction.

'(Ex‘ample 4) -
25 In the case where one disk includes video-orient-
ed contents and audio-oriented contents, or where the
same disk may be reproduced by players having different
reproduction methods, the author of the title wishes to
predict a certain reproduction environment. Such repro-
30  duction environment ‘includes - users' modes of view-
iné/liéténing, e.g. , that. they definitely want to repro-
‘duce 'images or -that they want to give precedence to
sounds/voices over images, for example. Examples. of

~ SUBSTITUTE SHEET (RULE 26)



mechani sm control section 83 and the signal processing section 84,
and performs. an initialization operation for causi ng the opti cal

pi ckup 82 YO %®88linto the lead-in regi on 31 (Fi gure BCT/JPT$eRS0S t he .
reproduction process is 5 started. - At step 162, the
audi o manager information 900 (Figure 3) is read fromthe audi o zone
region 32c (Fig- ure 3). Thissr&hding is perforned based on the

i nforma- 10 tion which is read fromthe volune file nanagenent

region 32a (Figure 3). : By referring to the audio-only title
search - - ( pbayees tedbing03iEFegent %elisfocﬁiilﬁt;aﬁﬂi- GrgBiRper ingfiatde lﬁ
“mation-900 (step S1 L ot system contr ection 93, cquires the
ATS nunber s Q%ﬁgﬁﬂcsf%%%r? %%-%ﬁ%ot'ﬂql@nqceds reﬁaf?gé‘rcglﬁ’gﬁ ?Hgégé'S’Pgé’nce :
with the entrplaydes fiothaudio-oridiited atehrodudyion) idd audisealelrerpoi nt er
table- 903 _ . (Step S164) .. 20 . _The em control,_.section
93 cal I's o FEPHROUE 880 > P ibe, £7m BURoROHN PR ENT EB T RERRGAEETT O
MODE" 5 subioht eme tdspeprpdbie af indrerofexiigptiethdyst he ATS

nunber - 954 and t he intra-ATS title nunber 955 25 . (step S165).
At step S166, it is determ ned whether or not the title is the |ast
title to be reproducedith respesct to repreduchionopmfata stiblglobti < Yes”

the reproduct@ly3lesi-BEACCTD, Sl UMMM &t ddy! BEcfE! £6MHRALLIR Ao StEP
is "NO", the process returns to step S163. .

_ : define a reproduction situation,  in accordance with such

10 - types of players and environmental conditions, so that
the intent of author is properly understood by the view-
ers/listeners. This would promote the creation of even
higher quality titles. In the present example, the data
structure and the operation of a player which makes

15 - possible the creation of such titles. The fundamental
data structure, player structure, and player operation

are the same as those described in Example 1.

1. A case where reproduction by an audio-only piayer
20 is not performed (see Figure 25):

In the case where it is desirable that the images
are always reproducéd, reproduction by an audio-only
‘player can be prbhibited. In order to realize this, for

25 example, a disk structure may be adopted which includes
no ATS's but includes only ATS's indicating VTS titles in

"the ATT_ SRPT of the AMG, as shown in Figure 25. This

disk structure allows an audio-only player to reproduce
-ndthing, while allowing an audio player with video

30 functions to reproduce sounds/voices along with images,
as does a video player (except for navigation commands

- and the like). The sounds/voices which are available in

this case are within the limits of what is defined for

.SUBSTITUTE SHEET (RULE 26)



Fi gure 14B describes the flow of a reproduction

SUBSTI TUTE, SHEET (RULE 26) WD 99/ 08281
PCT/ JP98/ 0%8%/0828 - 59 - . - BCIGEBYOISHD t he
" REPRODUCTI ON OF TI TLE | N AUDI O- ORTENTED REPRODUCTI ON' MODE"

subrouti ne.

The system control section 93 reads the audio 5
title set information 801 (Figure 8APXromthe audio

correspondi ng to the designated ATS num ber 954 (step S171).
The system control section 93 reads the ATS 10 program chain information
-tabl e 812 fronddee siaperds i &hé is mandetorpf doratudicS@laystran S172),

reads the ATS

10

15

20

- 25

30

2. A case where an audio player with videé functions
is intended to perform +the same reprodu'ction as the
reproduction by a video player (reproduction with prece-
dence to images) (see Figure 26):

An audio-only player may be allowed to reproduce
sounds/voices only, while allowing an éudio playef with
video fﬁnctions to reproduce images with precedence over
sounds/voices. In order to realize this, for example, a
disk structure may be adopted which only includes VOB
point type ATS's and further includes ATTs 4in the
ATT_SRPT and AOTT_SRPT of the AMG such that PGCs of VOB
point type ATS's point to VOBs in the video zone region,
and includes an ATS representing a title of a VTS at the
beginning of the ATT_SRPT, as shown in Figure 26. This
disk structure allows an audio4only.pléyer to reproduce
only the sounds/voices of the VOBs in the video zone
region in accordance with the AOTT_SRPT, while allowing

title set 800

and

an - audio player with video functions to reproduce the

sounds/voices of the VOBs in the video zone region along
with images. The sounds/voices which are available in

this case are within the limits of what is defined fbr'

" video players and is mandatory for audio players.

3. A case where an audio player with video fﬁnctions
is intended to vreproduce sounds/voices of the same
quality as, or higher quality than, that provided by a
video player (see Figurés 27 and 28):

An audio-only ‘player is capable of reproducing
sounds/voices of higher quality than. that provided by a

SUBSTITUTE SHEET (RULE 26)
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dance with the entry order within the ATS program chain i nformation

table 812 (step S173). 15 By searching through the ATSPGC
cat egory SN0 93/08281 t he ATS program chain infornation seapciipgs/asses s
832, the system control section 93 determ nes whether or not

the designated intra-ATS title nunber 955 coincides with 20 t he '
intra-ATS title nunber 872 of the AT8BGE cat ego- ry 851 (step S174).
If the determ nation at step S174 is "Yes", the process noves to step

S175; if the determination at 25 step S174 is "No", the process returns:
to step S173.viddo pl %eﬁtepA§1Z§dlé”9h|%§;rerAT§~d@{ QIR CAdhEd HHhOT BB %‘ on

search oi nter 2 is read... he system control. . sec ion 93
reads the AFS FHIOWEH ot HRIGRTIWEH FIREPSRCANFPUBDS/ teiFeSpBAdERg to
t he AT S G Chaidy | B0k 'e(?:na%%@.&%?* pakat, etn8%2pravwaéahby '
t he designated title_nu ound r et a| ns t he

ATS program c,‘:'ha‘lﬁr'lfg??‘lfB AEeFon GRi pr§§§ Wa meplize th*s'\/\ﬁf@@/ B598Rle
PCT/ JP98/ 035Q9 disk structure may be adopted-witfch 1nc_udesth6881¢6‘n‘.ﬁm
control sectign 93 ApdfP D) includes ATTS in the ATT SRPT and
AOTT_SRPT of the AMG such that PGCs of ATS's point to
~AOBs, and includes an ATS representing a title of a VTS
in the ATT_SRPT, as shown in Figures 27 and 28.. This
10 disk structure allows an audio-only player +to reproduce
' sounds/voices of higher quality than that defined for a
video player, while allowing an audio player with wvideo
functions to reproduce sounds/voices of higher quality
than, or the same quality as, that provided by a video
15 - player.

The difference between the reproduction method
illustrated in Figure 27 and the reproduction method
illustrated in Figure 28 is whether an audio player with

20 video functions gives precedence to the reproduction of
image-accompanied sound/voices or the reproduction of
high quality sound/voices. In the example of Figuré 27,
image—accompanied sound/voices are associated with a.
title group bearing a smaller number than that which high
25 quality sounds/voices are associated with. In the
example of Figure 28, high quality sounds/voices are
associated with a title group bearing a smaller. number
than that which image-accompanied sound/voices are
associated with. In the operation with a remote con-
30 trol or the like, title groups are usually reproduced in
the order of t:.tle group numbers, so that title groups
bearing smaller numbers are likely to be reproduced
first. It will be appreciated, too, that it is possible
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The system control section 93 acquires the ATS program i nformation
862 to be reproduced in accordance 5 with the entry order within the
ATS pr ogmames/aszsi n information unit 833 (step S176), pendpabaissgoni nes
the cell to reproduce based on the cell nunber described in the

entry cell nunber 833 of the ATS programinfornmation 862. 10

The system control section 93 acquist ggy the ATS cel |l playback

i nformati on 863 corresponding to the ATS program i nformati on 862
(step S177). The address of the cell at which the reproduction should

ooy 15 DR ERrSAHES ofi e i redibaft Rl Wit iged, 65> ¢
t he reproducthigh sfreal tityngdousddévpdrase@ybyayhefARS megid. end address
894 of the ATS cell playback information 863. " ' "~ Based on the

ATS cell start address 893 and the 20 ATS cell end_address 894, the
syst em cont r of. skcegsg ¥Bere an caidig dlayesheviideresdeof funstdbpscis o be

repr-OdU%ed aS; ntended®lilo afe%ﬁédg%%s%idggg gﬁg%jt?“éc%nééﬁéoféé@t( see

(step SI178), and reproduces ect hi's address and

of fset inforBtgere(3%ep S179). 25 -~ 1f the designated audio
title set 800 is of an - AOB point type, the object to be reproduced
is an AOB 802. The position of the AOB 802 on_the optical disk

is deternined based ORPFRe a8 FAL@UPRLE PAAYT| 0fe 3002830 DJR¥SFe

obj ect regi onyotht ReGBES AEkEeE6ns Nk TBld 081 8dWwed to rdPLodiBe8@dgii ch
has be % r epr odu ed-fron1t9e qQpt i cal disk is tgansfekﬁed to Lh?{audlo
decodeﬁ sect | FRbH TRy Sound/vpioes ot IR QST tRERRLAZE3ENERe AudiiSE

decoder sec- structure may be adopted which includes AOB point type
ATS's and includes ATTs in the ATT_SRPT and AQTT_SRPT of
the AMG such that PGCs of ATS's point to AOBs, and that
the VOBs in the video zone region are never pointed to
15 from. the audio zone region, as shown in Figure 29. This
disk structure allows both an audio-only player and an
audio player with video functions to reproduce high
quality sounds/voices, while allowing a wvideo player to
reproduce image-accompanied sounds/voices.
20 ' _
- 5. A case where a video player is prohibited from repro-
'duqtion.(see Figure 30): .

A video player may be prohibited from reéroduc-

25 . . tion. .In order to realize this, a disk structure may be

adopted which does not include a video zone region, as

- shown din Figure ‘30. This disk structure prohibits a

| video player from reproducing a disk because of lack of

a video zone region; but allows both an audio player with

30 . video functions and an audio-only player to reproduce
high quality sounds/voices alike.

-Thus,-by-selecting an appropriate data structure,
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WO 99/ 08281 ' PCT/ JP98/ 03509

--61 - - . ... tion.94 converts the AOB 802 into an audio signal, which
i s out put wiomeaszsiext eri or of the DVD pl ayer 1. PCT/IPok/03506 S
designated audio title set 800 is of a VOB 5 poi nt type, the object -to
be reproduced is an VOB 602. The position of the VOB 602 on the
optical disk is determ ned basggd on the start address 822e (Figure
8C) of t he object region of the ATS address information 822.

The VOB 602 which has been reproduced fromthe optical 10 disk is

processed . Sothg\at &QSOP e%'fn né n%ﬂﬁt a ?Q cma"e e'@ldé n%ﬁﬂ)%to?tocgtz{ ¢

- 602-are trimied ba I f O e the
t hus- processm@thod by 6052533 pﬁ.aurefrerrazd sudt.be p&&}t&}toﬂethsemdm 85.

55 n f gf thg V t he
system cont roI sect " ort gg?%u%ﬁutsés&%lcgemﬁt‘;ﬁg ﬁgéﬁe hﬁ %S?-I’I ot
i nstructi on becomesApogsidbder ~9e@hﬁ13988‘§1"e repromtmn@thedd%ﬁd@ee nedi um

restricgion bljgyréict 2N, e Eggg | nq{q?'deg S 2 %5 Hegodes onl ypide data

of the audi o 20 packs 1 ncl e VOB'6 ereby converting the
data of the VEBTISSMGHHQR &f AAESKi ghEl 80 aTFangRARHT Such sihial the

output to theieed | @&nobel NeetMhPhédCleikher to behave as a video
o player or as an audio player with video functions or as
an gzudio-only player depending on whether or not a
10 . display is connected to the player or on whether or not

the reproduction of images is allowed.

(Example 5)'
In the case of a video disk, First Play PGC is
15 defined as a region for describing a command which is.
automatically executed when the disk is inserted because
this is necessitated by the use of a menu and the need t6
realize various settings of the piayer through commands.
However, since an audio player does not necessarily
20 require a menu and video attributes can be dispensed
" with , there is no need to fix settings through commands
pric?r to beginning reproduction. However again, if the
audio player did not start reproduction until a "“"play"
key is pressed after insertion of a disk, as in the case
25 of a CD, it would be inconvenient because the. user is
required to perform so much more action. Hereinafter, a
'd'i's'k data structure and a‘ reproduction method for a
'pléyer will be ‘described which contemplates automatic
_ execution while conforming to the aforement:l.oned nature

- 30 of audio players.

‘Since the fundamental data structure and player
'structure are the same as those descrlbed in . Example 1,
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Next, the operation of the DVD player 1 in the 25 vi deo-ori ent ed
-reproducti'on node and the operation of the DVD player 1 in the

audi o- or i N 80828or oducti on node wil | be nore speci f i RGI/IRISHASNIr | bed.
with reference to Fig- ures 16A and 16B. 30 Fi gure 16A
illustrates the content of exenplary data of an i nage-acconpani ed
nusi ¢ application. Thi s appl B8t on includes a |live recording of a
concert by a certain singer. WO 99/ 08281

PCT/ JP98/ 03509 - 62 - VOB#1 to

VOB#6 - are. Sy ¢y 135%idP ¥ede il will beNherERELANt468hanaibecppti cal
di sk. AOB#l1l -to AOB#4 are " stored as audio i nformati on 162 on the sane

optical di skenCeS. on which VOB#1 to VOB#6 are stored. 5
VOB#2 i ncl udes the noving image: |nfornat|on of - . ."Song A". Herein, it

I.s assuned t hat "Son%,A' shaows the %F of the audlenc% entgrlng t he
concert hal | for lguﬁﬁw#*xi%ﬁ°ﬂﬁlﬂ§ha' gatay; stRECkEgenPhg, 2PEtPowed

by the 80 Atdr e FfiERin e g ?I'ﬁeoé.uaﬂbgm&légéra't@ﬂﬁgéﬂeﬁt
S NNERI = i e e O

Example 1, includes an autoplay flag (AP_INF). The value
"1l" of the autoplay flag means that the reproduction will

be started at ATT#1 of title group#l. -

10 S _ _ .

Once a disk is inserted, an audio. player reads
the audio manager and sets various attributes. After
completion of the initial settings, the audio player
reads the autoplay flag. If the value of the autoplay

15 flag is 1, the reproduction will be started at ATT#1 of
title group#l. That is, the disk will immediately start
reproducing sounds/voices upon insertion without requir-
ing the user to perform more operation.

20 : Thus, the need for pressing a “Play" key after
' insertion of a disk can be eliminated while realizing a
reproduction as intended by the author.

INDUSTRIAL APPLICABILITY
25 : According to- the 7present"inveﬁtion,"there is
provided an optical disk which stores a plurality of
first management information units each including audio
reproduction attributes' and first path information
indicating a reproduction order of at least one audio
30 object, and a plurality of second management information
units each including video reproduction attributes and
second path information ihdicating'é reproduction order
of at least one video object, ‘and a first connection
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nmovi ng i mage information of " Son.g B". VOB#5 includes the novi ng i mage

I nformati on of "Song C'. VOB#6 includes the 15 novi ng i mage information
of "Song WO¥MBR#g the concert. - It is assumed that " RGRIHIB/03HOWs t he
actual perfornmance and singing of Song D for a period of time, "t3",
fol - | owed by the image of the audience | eaving the concert

hall for a period of tine, "t4". 26 90 - VOB#l i ncludes the noving
i mge information of-a video nenu to be displayed at the begi nning of
repr o- duction. The video nenu is used for determ ning which

one of "SongtAble' SongalRhingS@igsE conbertildn iorfcdmaticd mnel \dexvorvd t h t he

~singer" to reproduce, and. ccord.ln l.versif tion path
of. the VOBs. ebnnettion 1ntt ’gf%% Iisdc mcé}lud'es audi o &?

i nformation :Lndlcal‘biﬁ.d'le aLPEb/[Liaminsash(LpG bift -sanpéetjcandatwesn ctthe 30

i nformation {qr yl0d: s h

Each of AOB#P™% %&M 6|°{;|nc‘r uydse%s xg%lgg% me#‘or n%\‘% O%a%fl&l Gnits andthe

SUBSTI TRITE SﬁEEifa(]ﬁlﬂdlyEcZG}second _mamggs@/emzsm_formatlon units, and the

PCT/ JP98/ 035%%cond connection information indicating a relationship -
of connection among the plurality of first management

information units.

10 ' By performing reproduction in acccrdance with the
first management information, data containing
sounds/voices can be chosen to be reproduced. By

performing reproduction in accordance with the second
management information, data containing both images and

15 sounds/voices can be chosen to be reproduced. By per-
fbrming reproduction in accordance with the <first
connection table, either data containing sounds/voices or
data containing both images and sounds/voices can be
chosen to be reproduced.

20 _ _

_ Thus, it is possible to perforrﬁ, with respect to
the same optical disk, reproduction of data containing
sounds/voices, reproduction 'of data containing both
images and sounds/voices, or selective reproduction of

25 either data containing sounds/voices or data containing
‘both images and sounds/voices.

In the optical disk of the present invention,

data containing sounds/voices and the reproduction

30 attributes information associated therewith are stored
separately from data containing ~both images and
sounds/voices and the reproduction attributes information
associated therewith. As a result, it is possible by
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- 63 - in the LPCM format (24 bit-sanpled). Thus, each of AOCB#l

to ACB#4 inclu€ § audi o information of a hi gher sound quality than
that of VOB VoBre. 5 AB#1 includes thECTARANGSS
i nformation of "Song B '". The content of the audio information of
"Song B'" is the sane as that of the audio i nformation of "Song B"
except that the audio information of 9 'Song B " is of a higher quality
than that of the audio information 10 of "Song B". AOB#2
i ncl udes the audio information of "Song C". The content of

the audi-o i nxsrimgt izon afdio-only Sphgy€r" tics témd saut dmtehatorofairmngudi o

0T O e AUNeE NECREH R LB ANAl WA o0

of "Song C'. assoclated theremm#asemi‘a’detyt fzoauany Imm@m
"SoHE' . 20 41 or/\ B fel8pbUdeR A RUTLO LA O ORO" 11 500BRF ke o
in e

Fi gure 16B shows repro I on pat reproduc-
i mge- a conp&tEFaEtvurs efoa’ppmceaprswlmom hnother ipfggmatien. Jhhus,

In Figure 16§ éﬁﬁﬁié”%ﬁd“%?é:%eﬂéﬂvéhﬁ‘é&d%are conSPEREUELAORARALHei N the
vi deo-ori ent e%.orn?cngdUCtl on
a

Various other modifications will be appar_eht to
10 and can be readily made by those skilled in the art
without departing from the scope and spirit of this
invention. Accordingly, it is not intended that the
scope of the claims appended hereto be limited to the
description as set forth herein, but rather that the

15 claims be broadly construed.
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advance. A V@B dor ragstpiorrll ndisk ¢ompmbeingtem sel ected

r epr oduced,

10

15

20

25

- 30

wherein the data region stores:

at least one audio object containing audlo lnforma—
tion; and

node, whereas reference nuneral 166 shows a reproduction path in the
audi o-ori énted reproductlon node. The 30 @ respective objects stored
on _the ORP¥MEIdisk are ~ reproduced al ong a speci fPEHIRBPIFAuct i on -
pat h. In the video-oriented reproduction node, the

SUBSTI TUTE SHEET (RULE 26) . mo 99/ 08281

PCT/ JP98/ 03509 - - 64 - start—en
corresponding to VOB#1 is displayed before begi nni

reproduction, and a user input is awaited. A user Eﬂl‘mmmm

plurality of menu itens in the.- - QLEIMSENU,. . such sel ectfon enng

by an operation-of 5 -a renote, -control, for exanple The plurality of
menu itenms are respectively associ ated with VOB#2 to VOB#6 in

‘by the user is

. SO t%agécé”%&g@ﬁ?@%Qﬂagementai‘gb%ﬁ' gnal correspo

to the geproduce

ndi ng

at least one video object containing video informa-

tion and audio information, and
' wherein the management region stores a plurality of

first management information units for managing progress
of reprbduction bf the at least one_audio'object and a
plurality of secona. management information units for
managing progress of reproduction of the at least one
video object,

each of the pluralitf of first managément information
units including audio-reproducfion attributes and first
path information indicating a reproduction order of the
at least one audio object, | _

-each of the plurality of second management informa-
‘tion units including video reproduéfion attributes  and
second path information indicating-a reproduction order
pf the at least one video objéct, and

wherein the management region further stores a first

connection table containing first connection information

and second connection information, the first connection

information indicating a relationship of connection

between the plurality of first management information

units-and the plurality of second management information

units, and the second connection information indicating

'8 relationship of connection among the plurality of first
management information units.
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S to branch into one of
VOB#2 to VOB#6 after the reprodL{ “ [" J‘IEMH{B#I The reproduction path
164 is deMH2UHBH t he 15 PGC i WY Fi gure 6) . PCT/IP98/03509
In the case where reproduction is perfornmed al ong ‘the reproduction-
path 164, "Song A" corresponding to . VOB#2 is reproduced for a period
of time, "T1", w thout 20 an of s&3 -and " Song D' correspondi ng to VOB#6
IS repro- duced for a period of time, "T2", without an offset.
In the audi o-oriented reproduction-node, VOB#2, . *AOB#1, AOB#2, VOB#6,
AOB#3, and A@B#4Aar epiejradudédki maSordingi toordbaim Howwhaxeiss the VOB#2
and VOB#6, o the = i 0 el Lot j Lhere ' duced, '
wthout | “Mahdd¥hent | reBBid SLICRCRT LOreL " CRbopn, CERRECHTEN
an audi o si gri@bl®r copgisding tof t lther epecoudedovoRraiiion  infppmatdgnoduced

AOB i s out put,. fng the _g}i ugid o LGR: | amdeld NefeSO
t hat Vdﬁg&%% %&#fe]%%gé %#g% a%é’ﬂz‘%#% ar e reprEo-

duced i B thi Slexrkity ofhfirsprvanageasngatiniog@aidon units. W 99/ 08281
PCT/ JP98/ 03509 : . - 65 -

The reproduction path 164 is def Wd SO a

3. A reproduction apparatus for reproducing'an optical

disk, the optical disk comprising a data region and a

_ management region, the data region storing: at least one
100 © audio object containihg audio information; and at least
one video object containing video information and audio
information, 'wherein the management region stores a
plurality of first management information units for
maﬁaging.progress of reproduction of the at least one

15 audio object and a plurality of second management
information units for managing progress of reproduction

of the at least one video object, each of the plurality

of first management information units including audio
reproduction attributes and. first path information

20 indicating a reproduction order of the at least ocne audio
object, each of the plurality of second managemeht
information units including video reproduction attributes

and second. path information indicating a reproduction
order of the at least one video object, and wherein the

25 management region further stores a first connection table
containing first connection information and second
connection information, the first connection informatiop
indicating a relationship of connection between the
plurality of first maﬁagement information units and the

30 plurality of second management information units, and the
. second connection information indicating a relationship

- of connection among the plurality of  first management

information units, the reproduction: apparatus comprising:
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defi ned by t he ATS program chal n information ~ ures 8A and
-8B). In the casegwmﬂu m ﬂ lon |s performed along 5
t he reprod‘(ﬁ?ﬂlﬂiﬂﬂpath 166, - "Son

c g to - POAZIRSR/08509
reproduced first. However, the first t1" period of tine of "Song
A", which is not suitable for audi o out put, is cut off so that "Song
A" will be repro- duced for +h&4't2" period of tinme, not the full
"T1" 10 period of time. Such om'ssion.in the playback tine is
performed based on offset information (i.e., ATS cell pl ayback
information 863 (1 gURAINBAARLRR £df! 2bablifiy at 168BEOUME! 0N he CBH2

~i1s. coenpl ete, "Song B"' correspond- ing to AOB#l is reproduced at a

hi-gher qual i tEiﬂ-‘%’Tﬁaﬁ‘ll‘ﬂ‘la‘?‘- 1Eirst d?amfﬁﬁbe@.lrﬁﬁ’%’é?t%ﬁ’é ¥RHEBJEEPPOREBT
AOB#1 i s CcOMmanag em@.lygtee {1S8n0aks” correspondi ng to AOB#2 is reproduced
at ~a hi gher qual i han that of "Song C'. After th

repr oducti on of ﬂB#?H"?y RSB e SCCEIRG Dﬁ"’ﬁor":re‘éﬁﬂﬂ'ﬂﬁln'gg the pYBRu6 i s
reproduged. Howeyfiiatide dostaindd nerdias aﬁ:f 1¥ast chiemauahio SaﬂchB inwhi ch

I S, not swtablefo audi o _out p t off s t "Son Il be
r epr oduced fo?ccf"?t‘e ance  w Jélg‘ pg;’?odan -\:,' n8Pet h "Fﬁ? mﬁa E‘?F‘ d of -

tinme. - Sweformassonnunitt baapl a;babbetu lmalds per f or med based on
offset information (i.e., ATS cell playback .inform- 25 tion 863
(Figures 8A and. 8B). After the reproduction of VOB#6 i s conpl ete,

"Song E" corr‘éspbnd"ﬁ'@g—'qdmm apparatusr éprodepethdutiing ameopdpraduct i on
of Al is n y d ST oduced.
20 OB43 Cé’{F@LI S gh% o%tlca'ioaglg})%a%ﬁ@‘ﬁl%?&gp Qtéo?%‘bm% &R4 04
arrangement JFRRZEERMGRLCcEEIEPBK. the dars eaanrpnestpmng' at leassuPpg t hat

t he addr essesa@didN8p9BERCRbntadfhide audio information; and at least

one video object containing video information and audio.
~ information, wherein the management region stores a
15 plurality of f£first management information units for
managing progress of reproduction of the at least one
audio object and a plurality of second management
information units for managing progress. of reproduction
of the at least one video object, each of the plurality
20 of first management information units including audio
reproduction attributes and first path information
indicating a reproduction order of the at least one audio
object, each of the plurality of second management
“information units including video reproduction attributes
25 - and. second path information indicating a reproduétion
' order of the at least one video object, and wherein the
'manage'meni: region further stores a first connection table
" containing first connection information and second
connection information, the first connection information .
30 - indicating a relationship of connection between the
R " plurality of first menagement information units and the
- plural_ity of second management information units, and the

' second connection information indicating a relationship
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arranged in an ascending order fromtop to bottom

PCT] P08 cueesORs ) |||||||Hﬂ||ﬁ|||ﬂflmﬂll| PCTuPbROBI

exanmpl e shown in Figure 17, an audio® zone" reglon 32c is assigned wth
a smaller address than that of a video zone region 32b.

Alternatively, the audio zone-r2gi en 32c nmay be assigned with a

| arger address 5 than that of a video zone regi on 32b.

The audi o zone regi on 32c includes an audi o manager (AM5) and two

audi o title sgks doghhetsio SéReng the aplapgedtl h‘i‘ﬂ.elﬂs.rs:t"h@n fendypnager
(-AMG) |ncludes audlo 10 nanager I nformation and an audl o, manager

nmenu (A?VE fRERgFion units, “the r*?—@??félé@ﬂ-ﬁénm FRTHT CTREIHHGA) i s
an ATS of. . . the PdRing néeét’:i)@n e areh@ingt e Rad\TSHd) oFithe

plurality of second management information units from the

5 management region; and
a reproduction section for reproducing the video
_ information and audio information ccntained in the at
least one video object in accordance with the at least

one second management information unit that has been
10 ‘read. '

5. A reproduction apparatus for reproducing an optical

disk, the optical disk comprising a data region and a
management region, the data region storing: at least one

15 - audio object containing audio information; and at least
one video object containing video information and audio
information, wherein the management region stores a
plurality of £irst management information units for
managing progress of. reproduction of the at least one

20 . audio object and a plurality of second management
information units for managing progress of reproduction

of the at least one video object, each of the plurality

of first management information units including audio
reproduction attributes and first path information

25 indicating a reproduction order of the at least one audio
object, each of +the plurality of  second management
info:mationuunits including video reproduction attributes

'~ and second path information indicating a reproduction
order of the at least one video object, and wherein thé

- 30 ‘management region further stores a first connection table
' containing first -connection information and second
connection information, the first connection information

indicating a relationship of connection between the
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15 I ncl udes audio title n (ATSI#1). Since the audi o
title set "(ATS#2) is an AT ”ﬂ&l‘ﬁm type, the audio title
set (ATSHWO99828tles audi o t+ t nf ormation (ATSbé&)meswdl 0
objects (ATS#2 AOBs). 20 The video zone region 32b . .

I ncludes a video manager (VM5 and a video title set (VIS#1)
arranged therein. The video marfmer (VM5 i ncludes video manager

information (VM3 ) and an video manager nenu (VMGEvenu). The vi deo
title set (VIS#1) includes video title set 25 i nformati on (VTSI #1) and

vi deo object spf ¥iS¥1it¥OBE) £irst mana ement ﬂﬁﬁbéﬁﬁkobqaﬂﬁﬂéé h350“$ﬁ§'0n”.__1

(AM3 ) include I 0-onl tit search. . poi.nter table.
i af or mati on fura{.%gﬁo F@ﬁ?‘?nfi

30 - and- augt@onﬁlbbﬁne%&ﬁb@hmﬂ@ﬁﬂﬂé¥1c4Eﬁﬁﬁicéﬁiﬂénﬁtb@ﬂatlcnshLéJT
SRPTI). that is referreq_to by an a deo functions.

The audi o- onl §=t FOPREESHM, ?ﬁge%?"‘e giué&,}gyl ﬂforﬂHTBnmé‘W)

only p0|5}”|t s tbnftdination unit¥\D QM Q&%ﬁ:bductlon apparatus complrn.s:.ng~| ded
PCT/ JP98/ 03509 titles include
in ATS#1 and ATS#3, TRASFESs SHRELRR §°r readipg eth% oF LFS Bo LRSI

i nf or mati on (ﬁaﬁlSRﬁfb)\ pbenmanagementto regficen yarglich audi-o titles but also
atitle of the 5 ro( QR0 JANIOCLLYMG, 1#L0TdE]  LO0; 3S %e!%produc1ng

| mage- acconpani ed
either the audio information contained in the at least

10 " ohe audio obgect or the video information and the audio
information contained in the at least one vide object in
accordance with the first connection table.

6. A reproduction apparatus according to claim 5, wherein
15 the managément region further stores a second connection
table consisting of the second connection information
_indicating the relationship of connection among the
plurality of first management information units,
. the reading section selectively reading one of the
20 first connection table and the second connection table .
from the management region, and
the reproduction section performing reproduction in
accordance with the one of the first connection table and
the second connection table.

25
' 7. A method for reproducing an optical disk, the optical
"disk comprising a data region and a management region,
' the data region storing: at least one audio object
cohtaiﬁing audio information; and at least one video
30 | object containing video  informaticn and audio informa-

“tion," wherein the management region stores a plurality of
first m’a_nagement information units for managing progress
of reproduction of the at least one audio object and a
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5 reproduction (see arrow 171) The audio title set

information &@g | #1) i ncl udes ain information (ATS
PGCl #1, AYD P98281) for def mll@m'“{iﬂwm i on or dRCT/@PIsmRSMCt S.
Since 10  ATS#1 does not include* e sAT® program chain .
i nformation (ATS_PGC #1, ATSPCCI #2) p0| nts to the VOBs i ncluded in
VTS#1. Specifically, ATS PGCl #1 poi s 1o VOB#2 (see arrow 172),
whereas ATS PGCI #2 points to VOB#6 ° (see arrow 173). 15

The audio title set information (ATSI#2) includes ATS program chain

i nfornmati on EASHECETY 1 oIATSeLG0# Nanagenefidtr idefdrmantidhe urgrsoddoli on

order o 00 g okcarene A0 b BRHSIRAOT HlE A THFSCBT
Speci fi cal | y,viAEgP@Edrjachei aasht o£fACBL] pllsem ldrovod 783 rst manaybmeea:s _
“ATS. PGCI #2 , titl
set infor ma!tol %Eé(i{]/ﬁT% #15 I NC %gﬁwﬂ%@ feProfinﬁlo(lP?irgighqg GC‘ #3)e
for .def Pni ng @k first pptbdurfermatien G-fn@b}mrw a ThepPoduefkfionmat i on -
(PG #1 to PEAdEd akl ookt Olé%%thﬁ% | BudiS#lobject, each of thedure

18 shows a reproduction order of ects 30 in the Video-oriente
reproduct i on B £F SpeRRE managem%m'énl!@f@émaﬁioab}lééﬁ thcilue-

audi o- ori ent &thg eprgeist | eBproducti®de: attributes and second path
information indicating a reproduction order of the at

10 least one video object, and wherein the management region
further stores a first connection table containing first

.connection information and second connection information,

the first connection information indicating a relation-

ship of connection between the plurality of first

15 .= management information units and the plurality of second

management information units, and _'t'he second connection

- information indicating a relationship of connection among

the plurality of first management information units, the
rep_roduction method comprising: |

20 o a step of reproducing the audio iqfqrmatibn contained

in the at least one audioc object in adcdi‘dance with at

least one of the plural:l.ty of first management informa-
tion units.

25 . 8. A method .for reproducing an optical disk, the optical
disk. comprising a data region. and a management region,
the. data . region storing: at -_le'ast, one audio object
containing audio information; and . at. least one video
- obj gct containing video information and audio informa-

.30 tion, wherein the management region stores a plurality of

' first management '-:ir'.i'fbrmation_ units for managing progress

of reproduction of the at .least one audio object and a

plurality of. second 'm.anagemen_t .information units for
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WO 99/ 08281 | : : PCT/ JP98/ 03509
- 68 - - . - In the yvj ' roducti on node, a video
Obj ect (VME(#?_S/08381the vi deo nman IWML ,Hmroduced PCT/iPo8RB5090 t hat .
a start menu corresponding to MS- s x pl ayed. A desired title
I's selected in accordance with 5 a user input. Once the selection of a
desired title is made, the PGCgignf-or mati on (PGC#Ll, PGCH2, and PGC#3)
of _ the video title set (VTS#1l) is reproduced in accordance W th
the title search pointer table (TTSRPT) servi ng as "~ navi-gation

i-nf ormat i on far gele ( rdang hohbi s.
“mavi gation-i-nf né%%% EFng&QQ % :}@@odu+ ervi gwavcl\ﬁ)h the%satgr%erﬁg "Song -
B, " Song CV1Q§R1ObJec“"sgmghcbfamher@@umagiay of first managem#mntt he
audi'o-ori ent qqif&q‘{ﬂ%gﬁ 2 d 5 5 are
reproduced in this or ' H’t@ acléEE % 8%%68 W %g%%%&a% |o on yé%-%—% e
sear ch pmlﬂe§n4a5P€s* Dat@A@FﬁQﬁﬂaylg@rwnﬁ}Q§$MMW|gmﬁﬁﬁr¢®m©thﬁﬂlon
for thes ol oofmnager oAMAasATHAL POLELS LBjeel, #Zeé?éhv%w %
VTS#1 (via PGCH#1 -of ATSH#H1). ATT#3 points to AOB#I (’VI a 20

ATSH2).  ATTRAYRANWYEY (QFf Aegend mr?mmtﬁnformatmmlt%ﬂ%l%rms to
cel | #1 of Vgﬁﬂb(ﬁviﬂgﬁl fépﬂoductloﬁccﬁ%tgﬁbﬁgaﬂ) and-nﬁébondhggath

audi-o-only pI roduce the latter half of "San "Song
B"' (hi gh r}/fec&a‘éﬁ‘?“t?f} ingig %em (i GRPFQINFEFPR SRR heOfi e hakf 25

"Song D' 'T_h&eésmmrema\aea bbjbhﬂ: skergewhertha théshanagemehtlfegionSong
A", angcthelfﬁﬁéﬂeéuggoégs S%w%st égéhégglon tabie cogtafglng first -

connection information and second connection information,

the first connection information indicating a relation-
'Ship of connection between the plurality of first
management information units and the plurality of second
15 management'informatioh units, and the second connection
information indicating a relationship of connection among
the plurality of first management information units, the
reproduction method comprising:

| a step of reproducing the video information and the.
20 audio information contained in the at least one video
' object in accordance with at leasf;one-of the plurality

of second management information units.

“9.) A metﬁod for reproducing an optical disk, the optical

25 "'disk'compriSing a data region and a management region,
the data region storing: at least ‘one audio object
cdntainihézahdio information; and at least one video
object containing video information and audio informa-

tion, wherein the management region stores a plurality of

30  first management information units for managing progress
- of reproduction of the at least one audio object and a
plurality of second management information units for
managing ﬁrogress of reproduction.of-the_at-least one
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As described above, it is poésibie to selectively 30 reproduce only the
-dat-a-whi ch i s appropriate for audi c“m““ulu]nﬂfuumm/on according to the
present e¥YHAPIe82BY t he i nvent i n anPETIPWAIF%nt ed

r epr oduc- tion node, it is possiletto®cut off any audi o data which
WD 99/ 08281 : PCT/ JP98/ 03509

-- 69 - the author of the ti< |9 consi ders as neani ngl ess w t hout

bei ng reproduced along with inages, ‘e.g., selection nenus - whi ch woul d
be reproduced in a video-oriented reproduc- tion node that require

user interact fﬁbo}@ﬁg&@tseegéhao§ Lhé‘5@“f§hf@@'@@cflr§ﬂdmhhﬁ et

- Thus, -t he aut 0 Iven title can provide an qptical }Dsk whi ch
“al-l ows the lnfo?‘éﬂp?b@lﬁdﬂ’o’?ﬁ smuding q‘%@%é‘&?&&ﬁé‘@%%aaté"é one

of the opti mupd eR:MC! bARNOT defofRhtiba V419&9~@eiﬁ@t@ reprodﬁ%ﬂi:.@dﬂc'[lon
nmode and the opti rrumr Eroductlon order for Pe audi 0- |egt 32
reproduction he at leasFurq‘}f’erﬁBFléoa &ty B85 ec“pr nt

exanples a plur#ﬁﬂtyC@ﬂ §Qbﬁﬂuhm€hégeﬂuﬁ|tl anf&wa&aoandn\mscammd-he
audi o-ori ent ed reproguctlon no an in_ the, video-

reproducti on H3de, V31480 TEPTO “ctllcﬁ‘ t HEE P ERHES exﬁﬂ‘Bl esec‘fmi%t 28 he

that it is information indicating a reproduction order of the at
least one video object, and wherein the management ;egion
further stores a first connection table containing first
10 connection information and second connection information,
the first connection information indicating a relation-
ship of connection between +the plurality of first
management information units and the plurality of second
management information units, and the second connection
15 information indicating a relationship of connection among
the plurality of first management information units, the

reproduction method comprising:
a step of selectively reproducing either the audio
information contained in the at least one audio object or
- 20 the video information and the audio information contained
in the at least one vide object in accordance with the

first connection table.

10. A reproduction method according to claim 9, wherein
25 the management region further stores a second connection
table consisting of the second connection information
indicating the relationship of connection among the
plurality of first management information units,
* +the reproduction method further comprising:
30 a step of selectively reading one of the first
connection table and the second connection table from the
management region, -

the reproduction being performed in accordance with
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determ ned at the begi nning of reproduction whether the r eproducti on
node is a video-oriented reproduction node 20 or an audi o-oriented B
repr oduct MOHOYAS2R.  However, the reproducti on node rrca/iPesiedsasged
during reproduction. If the reproduction node is changed to the

vi deo-ori ent ed reproducti on node during reproduction under the audio-
oriented reproduction node, the repriducti on order which 25° was _
initially established in the audio-oriented reproducti on node nay
be mai ntai ned after the change of reproducti on node, so that inmages
and sounds/ VQireLSoRE€of the O%iPWk |dbidis: whehe tdigar eREOdILSShebj ect
is a VOB In this case, the present e odlnent can be arranged so 30 .
as to prohiogPReqtion fﬁﬂﬁkﬁn control section 93 from outputting a
decode mediumrestriction instruction to the 'AV decoder” section 85 "
during reproduction of.a VOB. ' - WD 99/ 08281 '

PCT/ JP98/ 03509 : .- 70 - - (Exanpl e 2)

Herei nafter, the reproduction by an audlo pl ayer wi th video functions
wi |l be described. The structure of an audi o player with video
functions is the sane as that 5 of the DVD player 1 shown in Figure 12
~except that the audi o player with video functions is arranged- so that
t he determ nation as to whether 'the reproduction node is goi ng
to be a video-oriented reproduction node or an audi o-oriented

. reproduction node is not perfornmed before :

AR YRR A
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10 a reproduction process. The audio player with video g functlons,
.I's defined as an audi o player which is special- |y desgiaigesd f or audio-
pur poses but ntional | ywbas IrﬁﬁLLBCTUALPHOﬁRQQOEhASI[ZI'\'HW ng f uncNgg 15 '
JFigure 19 the flow of a"FESrddIREi on process by the audio

© pl ayennmiiATIONSL. APRIICATION PUBLISH:ED UNDER mMTM§mAnQN TREAZY PETned
whet jggiitﬂ-nahongé) i’aten TClassification L | Cal fl{) letegr‘?‘ onal biich t&l% PM 0 p| aYWb 9008281

Vi det on can be perfornmed_+
ac %{0%}3@% ﬁ; 10 @W | (49 ExaRaREaRbicaRh Date: 18 S&:ﬂﬁx@ 1999 (18.02.99)

If d fh:\t an_ant 1 ~b] ale 1.- adla
-

o opPptToTTd eS¢ S L\J TUaU’W I 1 G.UUI U PI ay’Tl

Wi { ¥ DGk BB S Nurdb B rME:hﬁ’leossog B1PDesibidRe S ALSAM,QI K0 AZ2HA 5B, BtaHR,
an ah):&%tgrg%oéaa? ?pt(l)hr? g operation dausi tCheCH) PN @& CZ,JEC RK: 5. Efe@k GE,

i Nt G2)tiivernational Fitthgelath: | D~ 1 egAUSHH @Meq:qsgar e 3) § ?ﬁﬂ) gﬁ@ LK
reproduction process is started. 30 NZ PL PT SI. ﬁ, @ﬂ Om
rran@g,q,rnml,@;,g;rrat i on- 900 (Figure 3) i s mad da, Um\nheuazydlmmnmm:[@gmm
32¢ (Fi gr2i2828 ur e7 Bgust Tt @7.08aadi ng P9 pe &V SB.S8d, UShZWh Burisial pfeptgAM, AZ,

28829 7 August 1997 (07.08.97) Ir BY KG APT patent (BF, BJ, CF,
Vo 99{ 0%/2%2.%30 / 7 August 1997 (07.08.97) ‘/ P : CG, Ci, chﬁrg? %5@% %[R. NE, SN, TD, TG).
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An optical disk includes: a data region; and a management region. The data region stores: at least one audio object containing audio’
information; and at least one video object containing video information and audio information, wherein the management region stores a
plurality of first management information units for managing progress of reproduction of the at least one audio object and a plurality of
second management information units for managing progress of reproduction of the at least one video object, each of the plurality of first
management information units including audio reproduction attributes and first path information indicating a reproduction order of the at
least one audio object, each of the plurality of second management information units including video reproduction attributes and second
path information indicating a reproduction order of the at least one video object, and wherein the management region further stores a first
connection table containing first connection information and second connection information, the first connection information indicating a
relationship of connection between the plurality of first management information units and the plurality of second management information
units, and the second connection information indicating a relationship of connection among the plurality of first management information
units.




tion which is read fromthe volume file managenent I nformati on 32a

(Figure 3). At step S193 the audio title search pointer ta-
5 bl e Y29YMR¥Yure 9) of the audi o manager infornmati on 90RCT/IPIB/A3IFM
referred to. At step S194, the AOTT/ AVIT flag 961 of the

audi o - title category 931 is reﬂ;zl1 10 At step S195, the

val ue of the AQIT/AVIT flag 961 %s checked. If the value of the

AOTT/ AVTT flag}afisisfgq_ val ue ‘representing AOIT, the process noves to
step S196. I f the val u¢ e AOTT/ AVTT f| 400961 is a val ue repre-

15 senting AVTT,
S196, an ATS nu r
audio title gearfch pointer
At step S197, " REP T TLE IN
REPRODUCTI ON bres e.(Figure 14B) i$ call ed. The details of
t he reproduction prot — een described with reference
to Figure 14B. 25 - - At step S198, the "REPRODUCTION OF TITLE IN
VI DEO- ORI ENTED - REPRODUCTI ON MODE" subrouti ne (Figure 13B) is called.
The details of the reproducti.on process have al.ready been descri bed
Wi th referenceﬁ'j@gﬂBlSB_GO __ : Thus, in1t0r6e reproduction by

OCess noves

SX98 At step
nintr .

/S {itle nunber 935 in the
le 902 _are acguirted. 20
“AODI O ORI ENTED

t he audi o pl ayer

FIG.1C
Surface Li “(4 Light spot | 112'
\ i’g,m
# \ 110

éurfcc’e 'A |
FIG.1D
' 0.4zm

2 © D

0.74 um

Yo 77

| ) |
! 1.87um - '
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wi th video functions, the reproduction of a title in the
audi o-ori ent ed. reproductlon node and the reproduction of

SUBSTI TUTWGPEASESY RULE 26) WD 99/ 08281 PCT/JP98/03509

PCT/ JP98/ 03509 - 72 - atitlein the
vi deo-oriented reproducti on node ar e%/“ automatically sw tched dependi ng
on the val ue of the AOTT/ AVTT ftlag 961. = 5 At step S199,

it is determn_?ﬂ \@bt or not the- title is the last title to be
7 24 is the last

reproduced determ nation at step S199 is "Yes", the
reproduction - .. process is terminated; if the determination at step S199
is "No", the Dmeobeﬁsofr elslgrmtoﬁlm] step. S193. 10. ' Next, a
i fi e} audi o player with video
+—Tefereqnce to Figure 18.

) ~

functions will be descrlb

..
N\
\
N\
sS85 \\
594 A
| \
S93 |
59 /‘
S91 ' /
. _ /
/
S89 _ - '//
20 T
FIG.2B
. Sector
Sector header . IE tion cod
region User data region s{g?'::gcgn;%%i'g?\ coge
| { ] | 7
21 2 23
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15
in - this ofder

ATT#1, ATT#2, ATT#S, ATT#4, and ATT#5 are
n accordance with the audio title

t ahl e (ATT@?QM”?erVi ng as navi gation

manager (AMG).
sane nmanner. as in 20

ATT#1, ATT#3,

description for causing title#2 of the video

reproduced. As a result,
-r-eproduces onlyizhe sounds. 25

FUFoiauality),
~half "Song D' as in the case/d
audio player with video fundti
of the audi o manager (AMS

" Song-B" " _

with the i S.
sear ch n%? |

SUBSTI TUTE -SHERT Legdrift Jef
PCT/ JP981/ 03509} Tedion
100
S
Volume
region
v
32
.~ 'Le'géi Té)nUt
33 L=

the audio =

and voices of the latter
(high gquality),

-only player,

ons reprogeuces - -

ong
f an audi

i nformati on
ATT#4, and ATT#5 are
the case of bpfumg reproduced in
audi o-only title search pointer table” (AOTT_SRPT).

r epro-

ATT#2

duced

search pointer

f or PERIPNIFQY
reproduced in the
accordance with the

i ncl udes a

manager (VM5 to be

hal f
and

pl ayer with video functions

of "Song A", .
the first

wher eas t he

- the start menu (VOB#1')

ng 30 the "Intervi he singer" al ong
r The - di feLenp j__e. en dio tLtLe
(A__T%I;%I’%ag y t08g u t@,@lg:o\ft:tﬁ,ﬁj_f earc
A file : - |Logic block #m-3
3ad"|"pesenetl 7\ Togi Bock Jm=2
o Logic block #m-1
b Logic block #m
< = Logic block #m+1
~—————1 Logic block #m+2
Logic block #m+3
Logic block #m+4| |
Logic block #m+5 /
Vid
32b~ Fegion A >
_ ~ | : 700
~ Video manager /
~information |
600
_ Video title set T
32c\ .
Aﬁdio, zone _
~region Audio manager |/ 500
information
1800
Audio title set
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- 73 - pointer table (AOIT-SRPT) is that only ATT SRPT is

capabl e of pointing to.a title in the video zone region. In the
exanmpl e s obd3sf1 gure 18, ATT#2 points to a title i "IEJ'E/ i deo zone
regi on. e concept of title 5 groups is introduced berc]% g?gém@ach -
differences. Titles within a tj,“{,‘he group nust al ways be consecutively
r epr o- duced. I n™t e anpl em in Fi %}48, ACTT
SRPT 10 includes the ftfe Yroups De@ﬁgm anp~AOTTIGR#2. PNFT#L
bel ongs to AOTTGR#L. ATI#3, AlIT#4, hnd ALT#H5 b ACRIGRA#2.
The title groups ATEGRAL| 24§ 2y | arseh | e ingsddeld in ATT
SRPT. ATT#1 bel ongRta. < NIRRT ATTH2Del eRIZT ATTHS,
- ATT#4, and 15 ATT#5 be¢l®@nd to AT L | OM™Tig sELUctl on,
consi stency with respect 'nggn 2 I epl otgeton ord Ege—Hitle
nunbers is maxi m zed betwe&1t he aufdio=hliayer efgﬂﬂn:ct I ons
and the audi o-only playern  eby g"’p event j- "Lgmn bei ng
confused as to the 20 rgrodlucti ph Gged an =Y
Figure 20A shows a speédjf H-EBxanpish| pf SFtle 3 _ e i B |t abl e
information. 25 o ’-;‘?hé mERpgeER | n rn%qem ccnnerp%qg the five
titles ATT#1 to ATT#5 % ldSssr i be& ud Li®le | | [seBech pointer
tabl e information _(ATTS{IPI_@ and the § audi o#o_@ly titlg s@rch poi nt er
table information . ASKEE_BRPTI ) | "Sw | S S
= ' = = =
“S=r =l TS =
S Ss HS S s
SSa SSg SEa 53
E’; T p=1 Ex =4 g.x gg_x
ESS SE8 €SS SES8
==& Yi=E3 =c & ==&
A - A — | -— ) — |
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30 ATT#2 in ATT SRPTI points to a title (TT#2 of VTS#1)
of the video mana (VM5 . Therefore, TT#2 of VTS#l is to be o
r'epr oduced" BV the reproduction by the - WD 99/ 08DgH/JP98/03509
PCT/ JP98/ 03509 - 74 - audi o pl ayer -
wth video functions, 'S/Gm.the ot her hand, the colum of the
managenent information corresponding to ATT#2 in AOIT_SRPTI is 5
bl ank. Therefore, TT#2 of VIS#1 is 'not reproduced during t he
reproductionnp&;[gg di o-only pl ayer. _ Fi gure 20B shows a
specific exa e ATS _program chai n infornmgpi on table
(ATS_PGCI T) of an ATS 10 (ATS#2) of the AOB point type... In this
exanpl e, the ATS . program chain-information tabl e} ATS PGCIT).
i ncl udes tyo ATS Frogran1 charn Tnformatron units (ATSRCC #1,
ATSPGCI #2) You wre thenhbuse.i nf or mat i on (ATS_RCCI #1)
i ncl'udes o &»’haregwau’ndagrddoh!ee del Beoﬁ:ﬂh#@d&&@g?&ti ng cel | #1 of AQ@B#l. The
(ATS PCCl #

ATS progr chai n i nf or mat i-on - i ncl udes one prggram and
one cel |, designating celds1l of 2.

1. dstignating celgpl of AgBs2 54
@ Staircase| | @ Kitchen| | @ Hallway| | ® Guest Room

| ® Washroom| | ® Study| | @ Bedroom| | ® Not search anywhere|
{ T 7

5 - 5 . 577 58’
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Fi gure 20C shows a specific exarrpl e of the ATS 20 program chain

information table (ATS _PGCIT). of an ATS . . (ATS#2) of the VOB point
type. |n MQW/0838Inpl e, the ATS progr am chai n i nf or matAcMrPosihdses ( ATS
PGCI T) includes two ATS program chain information wunits -
(ATS_PCCI #1, ATSPGCI #2) . T f ATS program chain information 25
(ATS_PGCl #1) I ncl udes one program and one cell, desi gnati ng
cel | #2 of VOB#2 of VIS#1. The ATS progra@ o sh&n Enformation (ATS
PGCl #2) includes one program and cabl ,=d&Si gRati ng cel | #1 of
VOB#6 of -VTS#1. 30 . (Exanple 3). N\ igafter, an optical
~disk that allows switch- - ~-ing of th§ .éaud.o nt TTion tp be
reproduced dependi ng ~_on the audio [eprodgi &9 ghilitjes of the
reproduction ‘WD 99/ 08281 l1eslS5|S £
PCT/ JP98/ 03509 §*s B2 B [appaf atus, as
wel | as an apparatus and a nmethod for i ' cohte sape, will be
descri bed. The structure oéﬁﬂé:-r i on apparatus of 5
the present .exagple (s the sage as t hat &F~th EvE- pteyer 1 shown in
Figure 12 ex8Bep&Sthalythe repwoductlor';; ;}5\ ;@-m:;a@t us_ o The present
[4~20r ¥l w o //
exanple is arIanQed s? t hat tr% N =X .
g sl 05 | - ovnll vl e ol PR
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determ nation as to whether the reproduction node is going to be a

Vi deo-ori énted-reproducti-on node or an 10 audi o-oriented reproduction

mode i s noYO PR ned before a reproducti-on process. PQFgP98/03509

reproducti on apparatus of the present exanple is defined as an audto

pl ayer which is specially desigpgﬂ for audi o purposes. 15

The data structure stored on the optical disk is .the sane as the data

structure stored on the optical disk according to Exanple 1.

Figure 21A shows exenplary data to be stored on 20 the optical disk

ACB#1 is-obtained by expregsing Song A" in . accordance with the

“followi ng audio attributessLREMSS ° - sanpling frequency (48 kHz);

guanti zation.bit nunber 25 2 _(FG its); channel nunber (2). '

AOB#2 i's obtained by expressmm ng B" in . -.accordance with the

followi ng audio attributest LPGV ' sanpling frequency (96 kHz);

quanti zation bit nunber 30 '-ﬂgp ts); ‘channel.. nunber (2). AOB#3 is the
B2

—

same content as that} of i but expressed in different audio
attrib- utes therefrom|= pPeegifically, AOB#3 is obtained by, _
expressi ng "Song B" |niaccoggagga wfth the following WO 99/ 08281
PCT/ JP98/ 03509 B $ = ' ' :
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ACB#4

ut es

(48 kHz);
guanti zation -bit
expressing "Song C'

AOB#5 is the sane content

audio attrib-
eg- by 10

(2).

accor dance w tPCT/mR9sfoasdoowi ng -
sanmpling frequency (96 kHz);

channel

nunber

rent

S— Rt &b N

(6).

LPCM sanpling frequency
inb5

channel

et

nu
eessed in d

(16 bits);
"Song C"

| &S  AOB#5 i

p

LPCM

audio attributes:

&t ids &al

(24 bits);

p

of AOBHd bit 8X

76 -
i s obtai n&¥0 BY/0&kbHr essi ng

audi o attri butes:

quanti zatiron bit nunber
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(2).

sanmpling frequency (48 kHz);
nunmber

channel
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Fi gure 21B shows the reproductioh order of the 20
using a repr.oduction apparatus with.
capabi I'i t i ¥Q29086M sanpli ng

In this case,
shown in Figur
previ ously det

mul ti channel c
a user input o

1

AOB#H1, AOB#2, AOB#4 are
e 21B, followed by eit
erm ned as to whether
apabi {g
r thegdg tri

S of

fréquency (96 kHz);

Q%QCB#G or AOB#7. 25

; or. ACB#7 wi |

reproduced, dependi ng on the preference between

Igfles...ouch a.decision ..
rBule

t.he

data of .Figure 21B by
he foll ow.ng reproduction
chanRET/IRAAI3609 (6) .
reproduced in this order, as
It is
be

quality and
i's made in accordance with
1 reproduction . apparat us

itself.  Thergafter T80 ——Stream#Zqf) VCBW#l;'.. and. AOB#8 are r..eproduced'.
Thus, = &r gucth onjis perlarndd 8§ th thp hi ghest quality and
per f or manc% D plrarabie-give e aud] of'reprodus- ti on
capabi | i ti espofit] &_e'" aGettion appay atus.} | 99/ 08281 ..
PCT/ JP98/ 03509 | [ S R C I  Figure
21C shows -the radut & on orden bff Qg_ i data & Figure 21B by using
a -reproducti nﬁ %mrgg wift h ol | opi ng reggoduction
capabi liti esf. sgn:@iﬁgs fir dfPency 48 kHzE DTS. In this case,
AOB#1 and ACBE: ;%,: Al e répggodudep ji | thistokder, assshown in Figure 21C.. -
Si nce. sanpl i hg |2 peldbtBes |fdr |AQBK4 and.ACB#F are bggh 96 kHz, AOB#5
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48 KkHz. Thp?ea?t?r; 5 ‘_'@c:..i | et
| - |g|g|Bgls|sgSe | =
Sl IB A RIS e K=
- t e
—) SNy = ’,’
i:) S |
) .
el a |
=5 2 |
Sl IBE Bl | |= -
=18 o'.:<<l = Q §
ElIElsl=a Q- : -
= A< R =t=] 2% o ] E
=282 E = -
i nin B = - - ==}
S22 = _ ‘:" ; S
- === g IS
= |8 EB= 2 | 8
s=|g ga‘ - i ‘@
S| E 5 s LA} =2
£ e | O e “1 .\ -~
B2 E P =
= a - 3 I
m% cn'E_'g -~ . \} )
==l=E5E /’S = "\\/l
N ey /&/g = < 1\ 8 o -
\ S TS 1 2 I W S
izl - k=2 =%
et e - CF ‘D\.—- — 3
=, 12s - |85 A a=
=S = =1 . P — N
S El=lain| e oE; 28| . 2.8
oo b R SHe Tt Se=] 22 — ] =om
L [B2EEE| 2328 (el [sEd
= EI2|2|2 2= SE5[SS| |S55
Q \ " SERe| IE==
= 2} o |
E 8 le = SE2
<Ll U -y

SUBSTITUTE SHEET (RULE 26) -



e & 3z @ o s
58 Syefopt Eeis
—_—Bc T2 m X 0
SSB-psg3PF ° 80
T ®© T S5 O — oo o .
= m &r° P32 -qEfs "(/5"SIv) ssappo Yo SIvh
“58% g% N (N1 oquinu apy siy-ou\ _
o g % 2 (Ns1y) equinu spyf Y, N _,,
3820 O T Npg T 4 LA 110Y) s oogfoid 1040y 110V} et (efus110w) f Jeuod | 606
GE-S EBE=r g_%@ Eslt 9" 1107) Joqunu woibod jjoy-big| Y Uoiwas opy Ao-opny [} 1 T
£S5, 3 m%@@.@@ Mwnm (v~ 110v) FioBoya oy Aio-oipny|zz6 (1fa¥s™Liov) ﬁ auod| | | (LG ST
8= Nu o O £ _ RN yol0as o)y Auo—-opny | =
820 B2 2 9k (VS"SIA) ssaippd Yois SIAN iz (s nov)| i Dod o) _,
3 Z558" Eommm Ww_%\m 5 (NLCSIA) Joqunu o Sjp-onufy uopuLiot 3Dy ﬁsa hi yatabounw 99| |
S S_U§S %Hm %w. %yﬂ(] R (NS1A) Joquinu SiAf Y L Uoivas oy Ao-Opny |5y nuaw sﬁgm..mww ,_
mm S mm. % & mwm__ww_ g wlm%nmn_..zs oun yoogloyd ooy Lyl . ,/, 8)q0) _s___om Yoinas :
osga . - IR %g@mm (nov) Jequnu afuy) N 1 1N oy Huo-opiy (iomy)
022872 mmmm Doy p Ll __%&..:s Joquinu wouboud Jy-baur} f° (SfddSTLLY) £f Jejuiod |06 (Lus~11) aiqop Joquiod| [*EoIoRd
% o9 GEA™  (vo7Lly) Mobyoo opy opny] _ 4 U065 O OPY) ljoines ajyny oipny oipny
@3 g-dfs Y Ji— ——— 76| (@hdSTLY) gf amod fooe T S gy T
8- %5 ® gogllec (VSTSIV) sseuppo s Slyf .4 - 4oioaS oy oﬁ. 1| wousbououy loppuiop) 006
LG . = RS = N _ - Jajulod _ Jabpuptd olp _
o£8 Bgy rgr ] g (MUTSIV) Joqunu ) iy-oiy s, er%__uﬁw MW_Z_E 5 ——
"zS §%g b 7Eos sly) it sivz g " wsw)| w0
o2 3 um\_ , U,Nu ~ a4 LY) owh Yoqlold 010} WV /f yopouuiopy gigo oued |1 694
mmw ® 4% B0 mm o [NEad1LY) Jequinu wosbod |)y-paurl / (I o_f oipny |/ .o
STS = MM OV #8013 - (1v9TLLY) Kiobayoo apy oipnyl/ | g
s3E 0o N T JIBEIoES
o . - kgmwBPHSO.mO
1dm m OMMS %.mPZ/tTh o0
thmttewmwe%aeAmT%
C O C MrP ChWMhMEMJ
°c-28 55TRECB- S
B oedeanlea-Sirdsslca

- SUBSTITUTE SHEET (RULE 26)



-79 - known. Thus the object to be reproduced is specified.

Fi gure 23B shows a specific exanple of an ATS (ATS#2) of the AOB
point typdyo99/@g28intra-ATS title 5 nunber, a bl ock node, per/tosmbisooype,
an ‘audi o codi ng node, : and a channel nunber are described for each -of
PCCH1 to PGC#8. The intra- AJESt? he nunber is designated by a

title search pointer. The block nod di cat es whi ch portion of the
PGC block the PGCis in. 1In the block 10 .nmode, "O' is stored if it is
not a PGC block; "1" is stored if the PGC is the first PGC of the

bl ock; "3" is stored if the PGC is the | ast PGC of the bl ock. The
bl ock type indicates the degree of differgngces between . t he PCCs.

constituting a PGC block. In the blog§ t 15. ""O" is stored if it is
not- a PGC block; "1" is stored if audi o coding node is different;
"2" s stored if the channel nunbe ) dlffe -nt "3" is stored if
both the audi o codi ng node and the e ber are di fferent-.

By referring to the bl ock type, the reproduc -soara- tus can

own reproductlon

easily know which streamis appropriate. fori
' brograminformation is

capabilities: It will be appre0|ated

omtted fromthis exam ple. -25 - t he exanpl e shown in
Fi gure 23B, PGC#2 and PGC#3 are bl # | fr di fferent audi o coding
nodes; specifically, PGCH2 has a 4 li ghyency of 96 kHz,

whereas PGC# 3 has a sanpling frequenc“ RGCH4 and PGE#S are

bl ocks having different channel # -uerl

icahly, PGC#4 has si x
channel s, whereas PGC# 5 has

Ves }-{Ho

FIG.10
N

SUBSTITUTE SHEET (RULE 26)



two channels. PGC#6 and PGC#7 are bl ocks having differ- ent audio

codi ng nodes. and di fferent channel nunbers; specifically, PGCH6 has a
sanpl i ng fYWERP08281 of 96 kHz - WD 99/ 08281 PCT/JP98/03509

PCT/ JP98/ 03509 - 80 - and two :
channel s, whereas PGC# 7 has a sanpl yagyf r equency of 48 kHz and si x
channel s. Fi gure 23C shows a specific exanple of an ATS 5
(ATS#l) of the VOB point type. 1In this exanple, PGCHL. and PGC#2
have different audi?ﬁ‘f@i 19 nodes and different channel nunbers;
specifically, PGC#_Tl as *a’ DTS audi o - codi ng node and si x channel s,

whereas PGC# 2 has a LPeV g;g;_;g;g;ggggggggaygf- two channels. 10 =
Fi-gure 23D shows the agdia_afiributes of the AIS. - managenent tabl e of
ATS#2.  Figure 23E shoys|POWERIWL 092 at tyjiputiés the ATS managenent = -
tabl e of ATSH| . 15 Fi gures_ 24A ‘ere—24B Show the flow of a
r epr oduc- tion process i-n which the audio_ infa tion to be repro-
duced is sw tched depgend g or;':;Z?;a;Em 037e rodt&fl') ng capabilities of
t he reproduction appaf at Al ' ~ ' :
| A 5 [ : ~pi~— 91a
197< 1114.777; /115111'1; //1§/1 1-
7 B 8 @l 9
P22l P2 T A III/7/II.' g‘i
0 gl+10f :
g ollll ) B2 2Tl 196
~ | §
| AN  [enTeR] |
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1. v
| (=[O [
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| [ ][>
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20 The flow up to the acquisition of the ATS number and

the intra-ATS title nunber is the sane as in the == .reproduction process
in the aud¥Q999828ht ed reproduction . mode shown in Fi gurer/iros/3smnd the
description thereof is omtted. At step S165 in Figure 14A
t he. " REPRODUCTI ON 25 CF TITLE IN f\%lﬁ O- ORI ENTED REPRODUCTI ON MODE"
subroutine in Fi-gure 24A is cal ' . | ON OF
- TITLE I N AUDI O- ORI ENTER, REPRCDUCTI ON ODE" s ubgguj--he—-A Fi gure 14B.
- 30 At step-&241, the audiojtitle sef@j Hf_grm%i pbn 801 —
(Figure 8A) is read frgmthe audio. title s-et-—&,)‘Of:%re,—-o ~spohdi n@€to
the designated ATS nur@er 954. Furthednore,. .| . \@récﬁs attribute %
i nformati on s read (sEeps S242, S243) .o N, & B8 ReL i
PCT/ JP98/ 03509, 2 il IS = At Sep
S244, by searching thréugh t he ATSnPG(: | _ catepeBy 851 & the RTS 2
program chai n i nfrerratt-or—seqr ch \/\ pol qBer $ 832 TN AT Cht egory
851 that includejan ~ infra-ATS tiitl e rgan:ﬁg}?zgcgi ng¢iding Mth the
designated 5  ilntra; ATS ti{le nunber 955 Qi@ || OFat§dS - | f
the block type 874 ofG@ he |ogated ATS{PEC| ~G =3 i =
s 5 g s =3 = o £
.2 %; | 7 oD S o A=
o 218 >SSl 6
S | & |m— >3
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category 851 is not 0, (step S245), the ATS program chain I nformation
833 has a-PGC bl ock structure. One.of.the 10 two ATS program chain

- i nformati 8¥O80P8281 833 in the PCC" bl ock that i's to be repupshmssed i s
sel ected (step S246). Such selection is executed by a "SELECTI ON OF
PGC I N THE BLOCK" subroutine (I-}Sgyfe 24B) . 15 '
Thereafter, the selected ATS program chain I nformation 833 is

read so as toﬂ?%% within the reproducti on apparatus (step
S247). - The r _ i nformati on 862 to be r.eproduced is acquired’
... dast T

i - . ] , - he ATS hai n 20
: Ef g(r?--ﬁ‘g'[-i on unit m}@q _;gﬁ?hk¥Rgbﬁm%FQbB@psogrampirggigg)nr-gdﬁl:gd I n

accordance with the n 862. In the reproduction -

of the ~© program i@ﬁ Fmati on 863 i s sequen-. 25
tially acquired (step 249)t - hj ect (ACB or VOB)
which is pointed to by t 1 ed (step S250); and the
obj.ect is reproduced base refls (step S251). Steps S249
to S251 are repeat- E ing the last cell to be reproduced.
The 30 title repr&d&&tﬂon is tejyadspated as the reproduction of t he
| ast programis co cH fi-gt-g¢ 248 shows the fl.ow of
a reproduction Reathovides ofrtiger information
PCT/ JP98/ 03509 - - ' : =

5133 1

\— Refer to menu PGC management

information table

S134 _ ¥
\ Calculate address of program
chain information for menu

S135+,

Y

Read and retain program
chain information

S136y I
* Calculate address of first VOB
.. R |
Reproduce VOB based on address
-, Display video menu
| !
| 7| Select from menu
- S140 ¥
Execute control command
.

- $141~J[REPRODUCTION OF TILE IN
~ || IDEO~ORENTED_REPRODUCTION MODE

S142 '

No
@nd of reproductiorD

S137
B

S139
o

1
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- 82 - process in the "SELECTION OF PGC I N THE BLOCK" subrou-

~tine. If there is no reproduction deslgnatlon of bl ocks 5
or the blomkgm@pgpductlon designation is directed to the . .E%b%ﬁ%gPGC
(step S261), it is determ ned whether or not the fi rst
reproduci bl e (step S262). If the block type is 1 (step
S264), the audio 10 codi ng node |§@Fﬂad (step S265), and it is
det erm ned mhether or not the-sounds/voices are reproducible
(step S266). dfﬁ(' : fgs/ voi ces are reproducible, the sel ection of
PGCs is ende ter steps S267 and S268. If - t he sounds/voices are

- not--réproduci bl e, step S263) .
-If. the bl ock ty eeREPROEBGHﬁNSEEQﬁHLEhBQchannel number is read (step

.S270), and it. qﬁ&ﬁ@“fm$ﬂiﬂﬂ?m RQDUCHOﬂrMﬁﬂ t e sounds/voi ces are

repr oduci bl e (ste S-SR ¢es are reproducible, the
sel ection of - PGcs S ende@ after steps 826§15?nd S268. If the

sounds/ voi ces are ng dueTbter—tihe-mext—PS sel ected (step
S263). 25 ReG&f{Iﬁ%es%tf@ kpw&r %gblg (§“t ep S272), the audio

codi-ng nmode and the BREM Ni0eq UREBATEF e read (st p S273), and it is
determ ned whether or not the soupds/v0|ces are :

- Acquire VIS number and _S152
intro-VT_S title number T

‘l

Read title search pomter ,.\/3153
table from VIS |
! _S154
Calculate address of PGC information |

| | -
Read and retain PGC informationjS199

: Y
Calculate address of VOB |~ S156

t
Reproduce VOB based on oddress —-5/1 57-_

S158
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repfoduci ble (step S274). | f the sounds/voices are r epr oduci bl e,

the selection of PGCs is ended after 30 steps S275 and S276. If the
sounds/ vowes/esesl not reproduci bl e, the next PGC is sai-gstoed3ses

If the block type is neither 1, 2, nor 3, error WD 99/ 08281

PCT/ JP98/ 03509 - 83 - processing is
performed (step S279). If the currem/‘ﬁGC i's not reproducible and the
current PGC is already the | astt PGC, error processing is perfornmed
because no reprgglfca;] were found (step S278). 5

It is possible to se i eofaplurallty of PGCsmcIudedln.

a PGC-bl ock to repr odyee—r—acco user operation or
command. It will bel AUDIO- Qﬁtﬁl‘&ﬁ’ht%PRWCTiON MODE) for a PGC to be . -
r epr oduced, 10 -t he o US_NMOST —Db& Capabl e of reproducing
that PGC. This function will be effecfive in the case of an external
decoder, D/ A converter, etc. repr(%%gcti on apparatus itself
does not know its reprod Ltie In the
case where the reproducti bpr oduci ng any
one of. aplurallty of PGCs the foll ow ng
met hods are :

Yes -
Y — S162
Read audio manager information |~

| :
Refer to audio only title search )163
pointer table

i S164

Acquire ATS number and intra—ATS
title number .

l | S165

REPRODUCTION OF TITLE IN o
| AUDIO—ORIENTED REPRODUCTION MODE

S166

Last title? =

(End of reproduction)
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avai lable: a nmethod in which the first PGC (PGC#1) is 20 repr oduced and
a nmethod irn which a flag (precedence repr.oduction control

i nformat i W|®99vaszblcat| ng whi ch one of a plurality of RSgspakiaised ake
precedence in reproduction. - (Exanple 4) 25 In the case
wher e one di sk includes video-orient- ed contents and audi o-oriented
contents, or where the sanme dié&/hhy be reproduced by..players having

di fferent r od i on met hods, the author of the title wi shes to
predict a cerlggkﬁﬁeiﬂgagttion environnent. Such repro- 30 duction

envi ronment i ncl ude ~ing/listening, e.g..;
REPRODUCTIGN CGF TITLE

that they definitel rduce |nage ~or that they want to
gi.ve precedence to | g or exanple

Deampl es. of D{gﬁogq / ﬁmﬂ REF’F@{RICT'I@N RODE -

PCT/ JP98/ 03509 ¥ - 84-- pl ayers haV|ng
di fferent reproduction nmefthgas— et Vi Lecs p)l ayers for

vi deo-oriented reproducti eﬁddﬁ?dﬁhﬁ b set pllayer's for audi o-oriented
reproduction, or audio pl giformation §iam Aleo |f uncti ons for

audi o- orlented reproduction 5 hch are al so capabl e of reproducing

| mages. _ vthzrﬁ ect=toreprqdugt | f atitle, it .is
ea I> program cnain ’_~§Q72 :
information _table . :

Read ATS program chain __9517'3
information_search pointer '

S174

designated title number
coincide with ATS title number

of ATS_PGC category?

S175

Read and retain ATS = |
program chain information
1

]
Acquire ATS program_information ~S/1 76

. | $177
Acquire ATS cell playback informationt—"

Calculate address of object -S178
! S179

Reproduce object based oﬁ address [~

Y

(. Return ) |
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very desirable for an author of ény title to be able to define a

reproduction. situation, in accordance with such 10.. types of players and
envi r onmen*?0% %4 ti ons, so that the intent of aut hoPCT&PP¥EA5e |y -
under stood by the view ers/listeners. This would pronote the .
creation of even -~ higher quality titles. In the present exanple, the
dat a structure and the-operatidﬁ/ﬁ* a player which makes 15

possi bl e the creation of such titles. The fundanental dat a
structure, player structure, and player operation are the sane as

t hose described in- Exanple 1. C 1. A case where reproduction by
an audio-onla&pL _ rj%g-- is not -perforned (see Figure. 25):

In the case w It i*8 desirable that the inmages are al ways
reproduced, reproduction by an audio-only " player can be prohibited.
In order to real fZzetTnts,Tor 25 exXanpre, —a orsk—strocture may be
adopt ed whi ch in¢l udes no ATS s but includes only JATS s indicating
VIS titles in the ATTSRPT of the AMG as shown in fFigure 25. This -
di sk structure all ows an audi repr oduce not hi ng,
while allowing an audio pI%yer Wid\he VA deo 33 functions to reproduce
sounds/ voi ces al §ng wi th indges as_dges a video pl ayer (except for
navi gat i on. conmahds ~and the like). The sounds/voifces which are

avai l able in fhis case ar ; +=ts of what s defined for
WO 99/ 08281 : . Movie B PCT/ JP98J 03509
[ Moiec |
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- 85 - . video players and is mandatory for audi o pl ayers.

2. -A case"where an audi o player with video functions is intended to
per f or m t YO 84PR28% eproduction as the 5 reproducti on by aP@E/aRI8/0BS0aYEr
(reproduction with prece-- dence to inmages) (see Figure 26):

An audi o-only player nmay be all owed 2@/4 eproduce sounds/ voi ces onIy,
whil e all owi ng an audi o player with video functions to reproduce

i mges With precedence over : sounds/voices. In order to realize this,
for exanple, a di sk structure may be adopted which only includes VOB
point type ATS s- and -further includes ATTs in the ATTSRPT and
AOTT_SRPT of the AMG such that PGCs of VOB 15 point type ATS s point to
VGBs in the video zone region, : and includes an ATS representing a
title of a VIS at the ~}4Repi nning of FRe]ATT SRPT, as shown in Figure
26. This di sk striuct U | I ows an audlq-only pl ayer to reproduce
only the sounds/voices jof tite VOBs in thg video zone 20 region in
accordance with the AOEKT SRRT, {while allgw nd an audi o player with
video functions to reprjogude the ' sdqundd/ voi ces of the VOBs in the

vi deo zone region al @ £ ||w h i maggq.w- The sounds/voices which are
avail able in tH2q &hd¢ afe withi rEgherllinits of what is defined for
25 video players and is {fanfatory fdg |a&lijo pl ayers. 3. A
case where an audi o pl gyer {With video furctidns . is intended to
reproduce sounds/voiceg off4thg sane gyality as, or higher quality

t han, that provi ded by [a—3f ~vi deo pl ayler (jsee Figures 27 and 28):

VOB#5
Song C
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An audi o-only player is capable of reproducing | sounds/ voi ces of.

‘hi gher qudljty than that provided by a

SUBSTI TUT%"@?%E"FS{ RULE 26) WO 99/ 08281 - PCT/JP98/03509

PCT/ JP98/ 03509 - 86 - vi deo pl ayer.  An
audio player with video functions gy be allowed to selectively

r epr oduce sounds/voices of the sane quality as, or higher quality

t han, that provided by a video player. In order to realize this, for
exanple, 5 a disk structure may be adopted which includes AOB poi nt
‘type - ATS's and includes ATTs in the ATTSRPT and AOTT SRPT of
“the. AMG such that PGCs of ATSTs point to AOBs, and includes an ATS
representing a title of a VIS in the ATTSRPT, as shown in Figures 27
and 28. This 10 di sk structure allows an audi o-only player to reproduce
sounds/ voi ces of higher qual ity than that defined for a vi deo pl ayer,

whil e all owt ng an audi o playgr with video functions to reproduce
sounds/ voi ces of higher qualifty '

|
voBf6 j _

Song D

/AR

g

Song C
Song F

Song B -
Song E

L
ith singer -
L
ot H{ st }H{ o
Song D

Wi

-1 | |
jJ{ VOBf3 ‘}L' VOB4 J{ VoB#5 )J{
Interview |

T
VOBf2
Song A
Song C

Song B
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than, or the sane quality as, that provided by a video 15 pl ayer.
The dlfference bet ween t he reproductlon nmet hod . illustrated in_Figure

27 and t heWP&B{8ict i on net hod illustrated in Figure 28TiX®98W8s0her an -

audi o player with 20 vi deo functions gives precedence to the
reproducti on of i mge- acconpanlﬁg éound/v0|ces or the reproductlon of
hi gh quality sound/voices. In the exdbptE of Fi gure 27; '

i mage- acconpajFﬁEC% ﬁggfvoices are associated with a title group
bearing a snal u r than that which high 25 gual ity sounds/voi ces
~are associated wth. In the . exanple of Figure 28, high quality

sounds/ voi ces are assogi at Y e group bearing a smaller . - .
nunber - than th4qt whichlim cofrpani e
associated with. Injthe opefatidn AesMEMHem

I

sound/ voi ces are

te con- 30 ° trol or the =
like, title groups afje usual fy ré¢produced . in the order of title group
nunbers, so that titlie groufidG - AﬂiaSRHﬁ, — $ are likely to
be reproduced irst. I'g wilkl ATTaGRAESI at ed, too, thtt it is possible
WD 99/ 08281 - : ' PCT/ JP98/ 03509
- 87 - - to-reproduce itheAMpﬁéﬁﬁubcco$panled segpd voi$$s or
hi gh quality soufsigVvedmes by way of a nenu. 172 ( //}

~ region _ ATSIFT -
|G PGCIﬁ N
o - ATS_PGCI#2 —
174

- 4 |ATSH2
2 ™ A%_Pecgﬁ S
- ATsi | ATS_POC2

ATS#2_AOBs
AOB#1

1  AOB#2 —
* VMGI N\

VMG_Menu 175
‘WG | TT_SRPTl—

VMG_Menu

o ‘ VT\?_II,? |
- Video zone | PGC—I—éISRPH
. 2

T

/

regon PGC]
PGCI3
VISH1 VOBs

VISt b
©VOBf2 —
o | voB#3
36~ VOB#H4
ERr VOB#5
BB B | VOBs#6
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4. A case where an audio player with video functions is 5 i ntended to

repr oduce @#%Q' %%GJ ity sounds/voices (see : Figure 29): o _ _
Both an audP3>8 ¥ player and an audio pl ayer- Wit h vi &3/IPB%GISPDNS
may be allowed to reproduce high 10 qual ity sound/voices. In order to
realize this, a disk -structure z be adopted which includes AOB
poi nt type ATS' s and i ncl udes I n the ATTSRPT and AOTT_SRPT of
the AMG such that PGCs of ATS' s point to AOBs, and that the VOBs in
the video zone region are never. pointed to 15 fromthe audi o zone
region, as shown in Figure 29. - This di sk.structure allows both an
audi o-only .player and an - - -audi-o-player with.videg~fomctiroms—to;
reproduce high ‘qual ity sounds/voices, while alggmﬁng a video pj ayer
to reproduce i mage- acconpani ed soéunds/voices. 20 5. A cake
where a video player is prohibited fromrepro- - duction (see Fiure
30): ' A video player may be prohibited fromreproduc-} 25
tion. In order to realize this, a disk structure may
whi ch does not include a video zone regi on, as
This disk sgructurgf prghidyts a vijdeo player 1
because of jl ack of }{ . %Ezvrdeo Zone regi on, but al
pl ayer with 30 Vi d ctiopsitanqg anffaudi o-only
hi gh qualitly sound§) vpEces=labeKE. H
appropri at g dat@gsstjru {%E’:*g‘ : / :
=t o~ 23S & .
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SUBSTI TUTE SHEET (RULE 26) | WD 99/ 08281

PCT/ JP98/ 03509 - - 88 - ' "the author of a
titl e can YHESPP#EL e t he repr oducti on met hod by a vi deBCBABSA3509aN
audi o player with video functions, and an audi o-only player. In -
‘addition, it beconmes possible bg,gpange t he reproducti on net hod of
the 5 pl ayer at the beginning“*6 in the mddle of the
reproduction of a disk, by an arrandgenent such that the pl ayer can be
determ ned ei; Z have as a video pl ayer or as an audi o pl ayer
W th-video féhet¥en r as an audi o-only player depending on whether
~or not ‘a 10 ' ; yer - or on whether or not

t he. repr oducf i BbPRODU BY% AUDIOWPHAYER -\ (Exanple 5) Jn
“the case of Mﬁﬁédﬂﬂ{@kFURCﬂ@&E}ayPGC i's 15 defined as-a region for
describing a ally executed when the disk is

i nserted because thIS R necesg;g

tgted by the use of a nenu and the
need to realize var

he player through conmands.

optical msk loaded? >

- s 5192
Read audio manager information —
Y

Refer to audio title search S183
poinier table

|

Read AOTT/AVIT flag of | S194
audio title category

S195

No
S196

Acqunre ATS number and }—

intra—ATS title number
- = . 5198

i ~S197 Y ( _
REPRODUCTION OF TITLE IN REPRODUCTION OF TITLE IN
AUDIO-ORIENTED | |VIDEO-ORIENTED '
REPRODUCTION MODE REPRODUCTION MODE
(FIGURE 14B) (FIGURE 14B)

(End of reproduction)
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However, since an audi o player does not necessarily 20 require a menu
and video attributes can be di spensed with, there is no need to fix
settings tﬂab%ﬂﬁmﬂonnands ~ prior to begi-nning reproductPEHIPIBOIR0Ier
again, if the audi o player did not start reproduction until a "play"
key is pressed after insertion of a.ﬂ%ﬁﬁ, as in the case 25 of a CD, it
woul d be ig?12;1231? because the.user is required to performso much
nore acti o r, a di sk data structure and a reproduction
met hod for a __ pl ayer will be described which contenpl ates automatic
‘execution mhﬂﬂésggﬁforning to the aforenentioned nature 30 of audio

players. o - tha: SNl q “gfpuctuate and pl ayer
structure. ar emb%r CAOTE/ 1B 35&%% E%‘ﬁ.ifg'gg '{%Eiﬂﬁ%ég a@ﬁmummr WO 99/ 08281
"PCT/ JP98/ 0356 ' - : G —i he fol |l ow ng

description Aﬂmﬁﬁbe Mﬂ?ebﬁgaﬁﬁ%1ihggﬁiffeﬁn#1 ] eRbft. _
"S5 S I O A | BT oo
described in|ddTf | AOTT | ATT_GRAGATATSH., | | diTfided an PE§T opl ay flag (APINF).

The value a4 | AOTT | ATL_GRY3 | 52 | AT PGH | |
TI#5 | AOTT | ATT_GR#3 | ATSF1 | ATT§2 PGH1

AOTT_SRPTI

ntner AT/ e | it [ e o numbe
AT | AOTT | ATT_GRET | ATSHI | AT PeH
A2 | - - | - - 1 -
ATTH3 | AOTT | ATTGRE2 | ATSF2 | AT PGH1

ATTH4 | AOTT | ATT_GRf2 | ATS§2 | ATTH2 PGH
ATTES | AOTT | ATT_GR§2 | ATSH | ATT#2 PG#

TI_SRPI '

Title VIS |Intro-ATS  |Intra—ATT
number |number |fitle number{program number
T |visfi| T | PR |
T Vel | Tz | Pedi
T3 (Visl3 | TB | Pof

. .SUBSTITUTE SHEET (RULE 26)



n 1"

at ATT#1 of title group#l. 10
audi o. pl ay®P PO&H

Af ter
reads the
r epr oduct i

conpletion of the initial settings,

RIG 508 o B/

disk will immedi atel

wi-t hout r eqLATS;.PCCLSE

Thus,
can be €lim
~aut hor .

present inve
‘plurality of
repr oducti on

t he né€

reproduction order of at |east one audio 30
second nanaqﬁ

attributes d
or der _
WO 99/ 08281

of the autoplay flag means that the reproduction wll
Once a disk .is inserted,

be started
an

t he audi o manager and sets vari ous PEINIPP$CASESs .

| f

start

t he val
d at ATT:

t he aut opl

t he audi o pl ayer _
flag is 1,
title group#l. That is,

ay 15

t he
t he

_ repr oduci ng sounds/voi ces upon insertion
ing the user to perform nore operation.

20

i nformati on

L s 3 - - f a disk
BT R S el
] A A= } . Iy = - ,A\‘ACE'J: "i‘wg t th
ATS_Bh di e A@H.r , i deld 28R M@'@&IOT%fSkpmk h gt or gs a

: . o di 3
ATS POLL JRETL TR LPOR S R NS O POl 0 g o

obj ect,

and a plurality of
units each including video reproduction

I second path information indicating a reproduction
oATSaPCLIe ahlumbereof Nd@ber¢bj ect, and a first connection
number  |programs |of cells PCT/-JP98/ 03509
ATS_PGCH1 | 1 i '
ATS_PGCH2 1 i
ATS_PGI of ATS_PGCHH
ATS_PGL | Stream -|Entry cell | Downmix PG playback
number | number {number |factor numberitime = |
ATS_PGIH 1 1 0 900000
ATS_PGI of ATS_PGCHf2
ATS_PGI | Stream |{Entry cell | Downmix PG playback|
-number | number |number {factor number|time
ATS_PGI#1 2 1 0 1800000
- ATS_C_PBI of ATS_PGCHH1 :
| ATS_C_PHI | ATS cell Cell ATS cell ATS cell
1 number index number | Cel type | start address | end oddress
Top Start oddress of |End address of | .
NS_CPEH| 0 [celt of AOBH1 [cel1 of AOBJH
ATS_C_PBI of ATS_PGCH?2 _
AIS_C_PHL | ATS cell Cell type | ATS, el ATS cell
| number | index number | Ce! YP€ | start address | end address
' Start .address of |End address of
ASC PR 1 0 {celift of AOBE2 |celift of AOBE2
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- 90 - tabl e containing first connection information and second

connecti- OﬁY QJ osrzgat ilon, the first connection informtion . I ndicating a
rel ations (Jb Y28 onnect i on bet ween t he plurality of fl’%’t’”ﬁﬂﬁé&?enent
information units and the 5 plurality of second managenent information

units, and cond connect i pnformation indicatirng a
relationshLE?fC;.zaéyzgonnection anngg/iﬂe plurality of first managenent

i nformati on | 0 By perform ng reproduction in accordance
with the xﬂi?ﬁgégm; managenent i nformati on, data contai ni ng

sounds/ voi cef ATS PERSKB AP ATD b@suﬁ.ﬁpcfoﬁlﬂgcﬂ@lﬁo y per T of mi-ng
reproduction mmmg@;cordan‘ge\mjﬁwrt hgodeecond {channel %@eﬁ@ﬁt

o sont s S ATSPRE T 1 o R I ¢

reproduced.

I:I:a'[ Zt cont ai niﬁgW? ‘.Eagf‘%gil tgi.r.ﬁ{?{i. Sggmil; TAdggﬁ@ﬂW&?gngg :St gr be
repr oduced. 20 ' Thus, it is possible to perform wth respect
to _the Ea_?gqut i cal disk, reproduction of data containing

sounds/ voi ces oduction of data containing both | mages and

sounds/ voi cef, ATorPGEEI ¢Numbes of ehumbenkt i on of - 25 ei ther data containing
sounds/ voi ces numbert a | programsni ofgcells both i-mages and sounds/ voi ces.

In the opti calydl il the preseqit ) nvention, data contai ni ng
sounds/ voi ce;&sgg_%_@.g_up ndu"fie1 n.BO  attributes information associated

therewith ar PAES G6EH2 | 1 1

ATS_PCL of ATS_POCH

ATS_PGI | Stream lEn céﬂ Downmix | PG playback
number | number nu%er factor Inumber tim(-zp qy- *

ATS_PCH1.| 1 T 0 450000

ATS_PGI of ATS_PGCH2

AIS_PCI | Streom |Entry cell | Downmix PG playback| -
number | number {number |[factor number]time

| NIS_PGH1| 2 n 0 1800000

ATS_C_PBI of ATS_PGCHH

| AIS_C_PBI | ATS cell - ATS cell 1 AIS cell
|_number index number | Cell type start address | end oddress

. o - |Start address of {End address of
|ASLCPEf 1 0 |celif2 of VOB2 |cel#2 of VOBE2

© AIS_C_PHI of ATS_PGCf2
1 ATS_C_PBI | ATS cell Cell | AIS cell ATS cell
| number index number | V¢ type start address | end oddress

. 1 -+ [Start oddress of |End address of
ASCPEH 1 | O oot of VOB |celft of VOBES

'~ SUBSTITUTE SHEET (RULE 26)

94CHES8t mat i on,



separately from data containing both inmages and.

and the reéproducti-on -attri butes..infornation

aresult, P*@sﬁbssi bl e by

PCT/ JP98/ 03509

attributes information
i nfornm- tion, the

WD 99/ 08281

sounds/ voi ces

associ ated therewith. As

PCT/YP98/03509

usi ng an audi o-only
player to read out data containing 28/41 sounds/voices and the reproduction

associ atéd therewith separately from any ot her
eby_elimndting the need to

Dy i ngorporate a 5
structure for interpretipg-gich other information. Thu a sinple
and i nexpensi ve -har dwar ej~e@¥4t r.uct.i on. can be - .adqop :

Vari ous ot her--m)difica&_j‘ s be apparent to 10 ﬁn% can be readily
made by those skill.ed #nit Wi t hout depeug Ehg2irom the scope and
spirit of this | ¥ entT( Accordingly, iITladteintended that the
scope of the clainms ap hereto be limted to t&gu. « description as
set forth herein, but r §§ that the 15 z‘i:»[-,"g&dly const rued.
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conpri sing: .

_ a data region;
wher ei n t e saigsslr egi on stores:
cont ai ni ng audi o i nfornma-

tion

and a managenent

CLAI M5 1.

An optical disk

region, 5

at | east one audi @@Wp@@/ﬁg,sog

and at

obj ect cont ai ni ng vi deo inforna- / 1tion and audi o information, and 10
wherei n the nmanagenent region storég)é plurality of first managenent
information units. for nanaqging progress ' of reproduct] he at
| east one audi o objectoﬁwd a pk br y of cond |n
i nformation unitis. for s managi ngjpr ;ﬁbprodtction of the at
| east -one 15 vi deo ehjiect, Ebﬁ.pLur i fhrst
managenent i nforimati ¢S} C| : r{d ri butes
and first _ -path?$f§C, catTng a rpr oductjie t he
at | east one audio &4t pach of th | ur alli siecond
managenent i nf orjmap— < ncl udi ng ¥T deo I e
attributes and _'gg eq( Fmation indicating]| fion
or der of tjhel @ a obj ect, . and inh the
managenment regi on LIy hgr SE—25 connectijgn t nt ai ni ng
first connection informaﬁ' ) QFT‘EE OTTTTET for i i pn, the
first connection. . é%r jirr)ing it ofrts hi hnection
bet ween' t he pfuralht%%q) Tejniz i Nfloets and t he
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a relationship of connection anong the plurality of first managemnent

information units. - WO 99/ 08281 . PCT/ JP98/ 03509
- 93 - WO 99/8828An optical disk according to claim1, wherecwphs3sos
managenent region further stores a second connection t abl e consi sting
of the second connection i nforrration:r,}/ﬂ i ndi cating the relationship of
connection anong the 5 plurality o I rst managenent information units.
3. A reproduction apparatus for reproducing an optical di sk, the
optical disk conprising a data region and a jman ntj reglom, [the
data region storing: at |east one 10 . audio obje& & i iog dig_
i nformation; and at | east - one -vi deo obj ect . ¢ GRS g;%kug::;h
information and audio -, information, wherein 1%%1 denenf feqign
stores a - plurality of first ‘managenent infofmatton dnitts|for
managi-hg progress of reproduction of the at |east gng|1l% ‘aufli b ‘lolj dct
and a .plurality of second nanagenent - i n§ ar@atl of| cdind{ &1 £0k=| =
managi ng progress of reproduction - of the at E’eg!s(&} é&éﬂ\@ﬁ%)ﬁp@ 8t
each of the plurality of .first nmanagenent i Tgaﬁmtl dn unft$ itngl udi ng
audi o reproduction attributes and first patfELimfqgranatioh 20
i ndicating a reproduction order of the at |east o+e %#Jdi o] 1 objledt,
each of the plurality of second managenent  ~ng2222222
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I nformation units including video reproduction attributes and second

pat h i nformation indicating.a.reproduction order of the at |east one
vi deo obj @aj 9970828k wherein the 25 managenent region furt et/ alogkssped
first connection table ~containing first connection information and
second connection information }, e first connection information
i'ndi cating a relationship of connec;’zo bet ween the - plurality of
! 9 . P ! e
first managenent information units and the 306§ prorat ity gt segond
management information units, and the- spegond gohnecti dn § nfogmati on
indicating a relati [~ of _connecti on| @@yeitheé|dldrial i Ly lef first
- managenent- - - - in b units, the reproggct op {appadratus gohprising:
WO 99/08281 RCH-JRH84-04649
- 94 - a f ection for readi ngZ Legst one jof} t he
plurality of first t information uni X Sropct he gan gement
regi on; and = & toducti on section 8o %)(!jludi Hg 'th zli dio 5
i nfornmati on cont ai n41%%1 he at |east one aud| B BPYET] iin ~fc¢or dance
with the at |east o 3&imanagenent nht fom ygnilt ¥ hit [has been
read. E 4. A é:god ctli on apparatus for| &eproflugi d]g an optical 10
di sk, the optical dis ¢ ising a data regi p‘g hd} a mahagenent
region, the data regi ofistoning: at |ea3f onegé?-g@l(ﬂid dbjfec{ ¢ont ai ni ng
audi o i nformati on; ?Ngd?_it gast w S 41
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one video object containing video information and audi o I nformati on,
wher ei-n t he managenent regi on stores a 15 plurality of first nanagenent
i nf ormat i WO 21408281  f or managi ng. progress of r.eproductPorvyedsgsbe at

| east one audi o object and a plurality of second managenent -

information units for managi ng progrg §1of reproducti on - of the at

| east__one video obj of first managenent

i nf OW@QQZ s { REPRODULCTIEONI OF TITLE INeproduct i attributes and first
UDI@-HﬁRfEdﬂ-Fm &Epﬂﬁmd@lﬁﬁl\h MODEzHer of the at | east one’

path information Al

audio - . object \éﬁ : econd managenent

“nformati on units includrRg—vieeo— c,,,i. Uu 11: n atg(gmbut es 25 and second
path information indicat Qad der of the at |east one

vi deo obj ect, and whereih lﬂf&ﬂﬂutton Tﬁ@fﬁaeﬁ&edt region further stores a

first connect ion table ‘contagning first connection information and
second - connect i on -AE-erFrai-af—i-he—iitst C pyegEtion information 30
i ndi cating a rel ationsh Be@d Acz&rpeogmm bb@W\een_y e plurality of
first managenent i nfor nhinformotion stoblel t he " plurality of second
management i nf orgation URTTSaRdHNe ~§eécond connection information
i ndi cating a reljati onship WP 99/ 08281 o :
PCT/ JP98/ 03509 Read ATS program chain - 9p -S243 of. connection
anmong the pluraljity of thfdﬁﬁaﬁ@fﬂaﬂ,@f@ﬁtpom’cer i rmation units,-the
reproduction apgaratus CONprisINg: a readi ng section for r eadi ng
?t I eaﬁt one of {the ' pl ural | Qf second manggggent information units
romthe

—  Does
designated title number
coincide with ATS title number of
ATS_PGC coteuo*y"

Yes

s block type 07
' Yes

SELECTION OF PGC IN THE BLOCK —~
_ ; .
Read and retgin ATS program | S247
chain mformctuon -

_ r .
Acquire ATS program in‘formqtion | 5248
- S249
Acqu:re ATS cell pluybock mformctlon"’ -
[]

Calculate address ' of fobJ'ect 5250
. | |Reproduce object based on address 52§1
Tost coll? —< 1_8252

tres 5253

\\(
_Lost program? No

Return
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5 managenent

r epr oduci ng t he vi deo

t he at

regi on;

and

a reproduction section for
informati on and audio i nfornati on contained in

one second managenent information unit that has been 10
A reproduction apparatus for

repr odug) a
di sk conprising a data region and aQ§VQ? managenent
audi o obj ect contai ning audio

region storing: at

i nformati on;

and at

| east one 15
| east

i nformati on and audi o

stores a

managi ng progress df repf@duction

each of the pluralilty & o

audi o . reproducti on a?TrLgp

i ndi cating a reproducti qn deg: jof the at
each of the pluralijty of sec@@ manage

I ncl udi ng vi deo rep Saktiri but es
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information, the fi
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S261
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WO 99/ 08281 _ ' PCT/ JP98/ 03509

- 96 - . plurality of first managenent .information units and the
plurality vwé9%e828nd managenent information units, and the pcT/IPeEEeH
connection informatic indicating a relationship of connection anbng
the plurality of first nmanagenent 53%/.ﬂnfornation units, the reproduction
appar atus conpri si ng: a rea.f%g section for reading the first
connecti on tabl e fromthe nanagenent region; and _ a
reproduction section for selectively reproducing ei ther the audio.
information contained in the at | east 10 one audi o object or the video

informati on and the audio informati on contained in the at .| east one

vi-de object in accordance with the first connection table. 6.
A reproduction apparatus according to claimb5, wherein 15 t he managenent:
regi on further'§F6?€F a second cohnection t abl e consisting of the
second connectiton i nf pr i indicating the relationship of
connection anomhg thej Za ty of first managenent information units,
the readi ng se¢tion sel dcti badi ng one of the 20 first connection.
tabl e and the gecond! ¢ abl e from t he managenent regi on, and
the reproducti ¢n sect i hg reproduction in. accordance with
the one of thejfirst}¢ ECtiiéLtable and ' the second connection
table. 25. 7. A reproduci ng- an optical disk, the optical
di sk conprising a daf gi'nggzﬁ a nmanagenent region, t he data
region storing] at orie=aud| o obj ect containing audio
information; and at RdEo
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30 obj ect containing video information and audio i nforma- tion,

wherein the managenent regi-on-stores a.plurality of - first managenent
i nf or mat i omowDa281 f or managi ng progress: of reproducti porgbed/digesat
| east one audi o object and a SUBSTI TUTE SHEET -
(RULE 26) WO 99/ 08281 1 . PCT/JP95/ 03509
- 97 - plurality, of second _;r%%gerrent I nformation units for
managi ng progress of reproduction of  the at | east one vi deo obj ect,
each of the plurality of first managenent i nformati on units including
audi o reproduction attributes -5 ..and first.path information indicating a
r epr oducti on - - order of the-at |east one audi o object, each of the
plurality of second managenent information units includ- i ng video
~reproduction attri butes and second path - information indicating a
repr oduct i grordgr—of—the-at—1Q—teas} one vi deo object, and wherein the
managenent jregioh| |, ortheért stores p first connection table containing
first connegtifon infor patli orf and gecond connection information,
the first donnecyijon i nf 3@ {dn i|ndicajing a relation-
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ship of

connecti on

‘bet ween

t he

plurality

of

i nformati on units and-the plurality of second

units,

aniva $0828icond connecti on

rel ati onshi p of connection anong

information units,
step of reproducing the audio infor
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first managenent
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PCT/ JP98/ 0
progress of
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information units including audio reproduction attributes and first

path information indicating a reproduction 5 order of the at |east one
audi o obj &¥® 9%/e:28h of 't he plurality of second managenegi/ypdafoasgsat i on.
units includ- ing video reproduction attributes and second path
i nformation indicating a reproducti rder of the at | east one video
obj ect, and wherein the managenent g@gﬁén 10 further stores a first
connection table containing first -  connection information and second
connection information, the first connection information indicating a
rel ati on- ship of connection between the plurality of first _
managenent information units and the plurality of second 15 managenent
i Aformation units, and the second connecti on i nformation indicating a
rel ati onship of connection anong - the plurality of first nmanagenent
I nformati o LLj, +he fepr geuet+-eon—ethod conpri sing: - a
step of reproduciing t he y-depii nf pr hon andthe 20 audi o i nformation
contained ijn thejgdt % eas} ®ng|vi dép o jgct in accordance with at
| east one thelgluralilgs o1 FEtond pmnagenent information units.
9. A nethod for fgproqué| @ an opiicg GN,JK, tthe opti i sk
conpri si ng dat 3 {{£Ri|gn{ andja mahagemgn £4ifon, the datg region
storing: at} | east $KB jaufiTo hhj ect : qgﬁtaining audio inforration; and "
at |east one videgiZ oDl gt c )i NG 'éeo i njor gati on and- audi o
i nforma- tijde, Whel eonjtihe mh 3gi on toEES-a pludality of 30
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WD 99/ 08281
- 99 - '

i nfornati 8¥O 848281 i ncl udi ng audi o reproduction attributes
path i nformation indicating a reproduction
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