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BACKGROUND OF THE INVENTION

1. Field of the Invention

10 The present invention relates to an optical disc onto.
which an information signal is recordéd and to a reproduction
apparatus for tﬁe disc. In more detail, the present
invention relates to an optical disc used for recording
multimedia data, such as digital video data, audio data, and

15 graphics data, and to a reproduction apparatus for such

optical disc.

2. Description of the Related Art

The achievement of large-capacity optical discs in
20 recent years has led to a gréat deal of research into the
development of multi-title 6ptical_ discs. Here, the
expression "multi-title” refers -to the storage of a variety
of video titles on a single disc to improve the cost-
effectiveness of distribution and retailing of video titles,
25 and, by doing so, increase the Value;added.of optical diécs.

The expression “video titles” is used here to loosely
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devel opnent of multi-title optical diécs.nkbre, t he expressi on

"multi-title" refers to the storage of a variety of video titles on a
single.disc to inprove the cost- _effectiveness of distribution and
retailing of video titles, 25 and,”by doing so, increase the val ue-added
of optical discs. The expression "video titles" is used here
to | gosely refer to a vi,deo producti on which i epr esent ed
by one oF ef6FetQefBY VL ﬁﬁtgr?a¥8FﬁﬁPi8 1c -Fﬁhrgﬂﬁﬁﬁ?ﬂEea by one
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audi o data that have "been subjected to conpression at a high
conpr essi G T ake sdbceSELPETY HbddblyREe CMudicad Biékﬁ?%éi(&%ffc‘-in@' 84g)
techni ques. . Fig. 1 shows the structure of video titles which

are r ecobdiethe eprvdudtiorn rbheeapt.i The widesr infForivaicd ot pefegred
to here is multipleked data (usually referréd to as an MPEG
stream) which is made up of video data and audio data that
have been subjected to compression at a high compression rate
| 10 according to MPEG (Mbving Pictures Experts Group) |
techniques.

Fig. 1 shows the struéture of video titles which are
recorded onto a multi-title optical disc. 1In this drawing,
the expression “Single PGC” indicates titles which éach only

15 use one set of route information, while “*Multi PGC” iﬁdicates
titles which each inciudé a plurality of'sets of route
information. The label “Loop present” indicates the
presence of a loop attribute in the route information, with
this attribute indicating the repetition of the retrieval

20 of image information, while “No loop” indicates that no such
loop attribute is present. Similarly, the label "Branch
present” indicates the presence of conditional branch
information iﬁ the route information, this conditional
branch information indicating'a branch.to another set of

25 route information which is performed interactively in

~ response to a user operation.



the expression "Single PGC indicates titles which each only 15 use one

set of route information, while "Milti PGC' indicates titles which
each include a plurality of sets of route i nformati on. The | abel "Loop
present"” indicates the presence of a loop attribute in the route

I nformation, with this attribute indicating the repetition of the

retrigval 20 of image information, while "No | oop" indicates that no such
| oop attribute is presEntFig M &hg titke |Earwe|sprigaeh(l) indjgeaked by

i ndi cates the presence of conditional branch information in the route
i nfornation, tHe1abgdstiSingle PCC” " Nahranehi naticoNe Agopitisg singkmch
to another set of 25, route infaqrmatiQn which i s performed interactively
in respor&%q"f‘?}l%lq‘ée?lyp%r ath §ingle sequential title refers to a
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sequenti al stitde Ny PEEEREHYSALN ol halsCrhE & S1d PeProduced in order
from the opening scene to the ending scene.
'On the other hand, species (4), indicated by the
labels *Multi PGC”, “No branch”, and “No loop”, is a
multi-sequential title. Here, a multi-sequential title is

10 a title which can be reproduced in a vériety of reproduction
orders according to a plurality of sets of route information,
and -so is not simply reproduced from staft to end.

Specieé (2) and (3) indicated by t;he labels “Singie
PGC”, “No branch”, and “Loop present”, or “Multi PGC”, “No

15 branch”, and “*Loop present” are quiz-type titles. Quiz-type
titles are video titles where the videé information indicated
‘by the route information is read many times in a random order.
Examples of such quiz-type titles are aerobics titles and
educational titles which use drills. _

20 | Species (5) and (6) indicéted by the labels “Multi
PGC”, “Branch present”, and “Automatic”, or by the labels
*Multi PGC”, “Branch present” and “Interactive” correspond
to titles which are known as “interactive titles*. Here,
interactive titles are titles whose. reproduction route

25 dynamically.changes in accordance with user operations made

in response to menus that are displayed during the
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title whose reproduction order is fixed according to one set 5 of route

i nformation which has the title repr oduced i n order fromthe opening
scene to the ending scene. . On the other hand, species (4),

i ndi cated by the | abel s "Multi PGC', "No branch", and "No |loop", is a
mul ti-sequential title. Here, a rrulti-sequential titleis 10 a title which

can be reproduced i.n a.vari $t¥ roducti on . orders accordi ng to a
plurality of SEPEOGRCEIARe; BFr’rﬁﬁ if and so is not

reproduced fromstart Tﬁe

the labels "Single . F‘&%er‘f\ﬁc?)r%%tcvﬁeen Cerﬁ%: ) gégﬂ'%s)wbgﬂ Ttateld >
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such qui z-type titles are aerobics titles an ucational titles which

use drillss <fHich is pre§aeeaebe(eékeaaﬂd( €bri RHeCahed Qhehhfol aBehs "Ml ti
PGC', "Branch present", and "Autonmatic", or by the |abels "Multi PGC',

"Br anch pr esestleandonl ppetachibneofcar beaaahddestmaelbnt Lesmafech are
known as "interactive titles". Here, interactive titles are titles
whose reproducti on roThe dRbfermeaeildaldsy ofhahgte im spesorelandg wot fGuser
oper ati ons made in response to nenus that are displayed during the
are classified depending on the number of reproduction routes,
the existence of branch information, an_d' the existencé of
10 loop attributes. Here, information for classifying the
titles stored on an optical disc into these different types
is generally referred to as the “formation'_' of a title.
The big disadvantage of storing différent species
(1) to (6) of video titles on a single optical disc is that
15 a complex logical structure is required. Because of this
complexity, it is difficult to achieve the reproducti_on
features provided on conventional image reproduction
apparatuses such as CD (Compact Disc), laser disc, or video
CD players. Here, CD, laser disc, and video CD players are
20 generally regarded as household AV (Audio-visual) appliances,
with a search function and é feedback funétion being examples
of the functions provided by such appliances which are
problematic for multi-title discs.
The search function provided on a conventional AV.

25 appliance enables users to directly input a chapter number,

song number, or éxpe(_:ted reproduction time which may be



3 ' reproduction of the title. The difference
between interactive titles with the "Interactive" and "Automatic"

| abel s_4s that "Automatic" interactive titles include a default
reproduction route 5 which is prepared beforehand for the case when no
user sel ection operation of a branch destination is nade.

The difference kinds of title in species (1) to (6) are classified
dependi ng on widtherben §her§9$@d9£t¢hﬁld%ﬁﬁfﬁﬁnd by ddiadessios iagsansfly
branch information, and the existence of . 10 loop attributes. Here,
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conventional inmage reproductio
being reproduced, with the reproduction time and chapter

number being constantly updated as the reproduction of the
disc progresses. These AV functions requife the
establiéhment of one-to-one correspondence between the disc
_1'0 storage address of a set of déta and the chapter number, song
number and/or present reproduction time of the set of data.
For conventional CDs, video CDs, and laser discs, data is
recorded sequentially on a spiral track, so that disc
reproduction apparatuses have been able to know the present
15 reproduction time énd present chapter number by merely
loocking at the disc storage address of the data presently
being reproduced. As a result, when a chapter number or
reproduction time is directly inputted by the user,  such
reproduction devices have been able to directly jump to the
20 data which corresponds to the user.indication. In the
following explanation, the case whefe.a jump is performed
to data indicated by the input of a réﬁroduction time.(so
many minutes and seconds) by the user'Will_be referred to
as a “time search”, while the case when a jump is performed
25 to data correqunding to an inputted.ghapter'number'will be

referred to as a “chapter search”.



apparatuses such as CD (Conpact Disc), laser disc, or video CD
players. Here, CD, laser disc, and video CD players are 20 generally

regarded as househol d AV (Aud| o-vi sual ) appliances, with a search
function and a feedback function being exanpl es of the functions
provi ded by such appliances which are - problematic for multi-title

di s¢s. The search, function provjded on a conventional AV. 25
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progresses. These AV functions require'th establ i shnment -of
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data and the chapter nunber, song

execution by multi-title disc reproduction apparatuses of
functions whose results resemble those of the searéh function
and feedback function of conventional disc players.

10 When a multi-title optical disc reproduction
apparatus 1is instructed to reproduce a video title, the
decision as to whether to perform emulated AV functions for
the indicated video title ;i.s made based on the number of sets
of route information, on the existence of branch information,

15 on the existence of loop attributes, and on the i'elati'on
between the memory size of the disc reproductlon apparatus
and the execution speed Here, it is necessary for the disc
reproduction apparatus to determine whether the title only
includes one set of route information, whether loop

20 information exists, whether automatic branches exist, and
whether interactive branches exist. Howeﬁer, since loop
infprmation, automatic branch informat-ion, and interactive
branch information are distributed across an optical disc,
the determination of the presence of each of them takes a

25 considerable amount of processing time.

The following is an explanation of an example



nunber -and/ or present reproduction tine of the set of data. For
conventional CDs, video CDs, and | aser discs, data is recor ded
sequentially on a spiral track, so that disc reproducti on appar at uses
have been able to know the present 15 reproduction tine and present
chapter nunber by nerely | ooki ng at the disc storage address of the
data_presently bei ng reproduced. As a result, when a chapter nunber or
reproducti on tdpexratsiah mémEn \a iugen tistbdnts e msldri-sicke opticabrablect i on
devi ces have been able to di rect-l(i/ jump to the 20 data which corresponds
to the user i rditsnttihen digg neproductifas |apmarptayplandhtinhicatrs ctie where
ajunp is performnmed . to _data indicated by the input of a reproduction
time (so LeRsPMIhiBscAmPs eEdha FibyeriRt G8ediFT1 Blensaf ER O3

as a "time search", whi.le the case a,j i s _perforne 25 to dat
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For & mul t71 A% CB8: PELPOSPA S HHy $1% Hige Reproductidh apparatus has
to determine whether there is only one set of route
information, whether loop information is present, whether
an& automat-ic branches are present, and whether any
interactive branches are present. Here, the apparatus can

10 only know whether loop attributes or branch information are
included in the sets of route information by referring to
all sets of route information used by the indicated title.
Here, there is the possibility that even if a first set of
route information does not include route informatién, a

15 second or third set of route information may still include
branch information, so that the reproduétion apparatus must
go to the trouble of referring to all of such sets- of route
infonnation, thereby cbnsﬁming a considerable amount of
processing time.

20 | The above example corresponds to a title classifying
method (used by the present video CD standard) wherein branch
information can be provided in séts of route information,
although in interactive software developed in recent years,
there is an increaéing tendency for the provision of far zﬁore

25 complex changes in image reproduction by providing route

information which contains reproduction control information



t o-one correspondence between di sc storage addresses of sets of data
and chapt’er nunbers/reproduction tine. As a result, It IS necessary
for_ di-sc reproduction apparatuses of 5 multi-title optical discs to
perform enul ated AV.functions. Here, the expression "enul ated AV
functions" refers to the execution by multi-title disc reproduction
appar at uses of functi ons whose results resenbl e those of the search
function Loz perdoqpide PFRECHSS SR Snvardedariyiotden fpams of
When a multi-title optical disc_reproduction apparatus is instructed
to reproducer§p§P§88 °ny gonkrol. decision as to whether to perform

enul ated AV functions _far e indicated vi.deo title.i.s_mde, based on
t he nunber of sets is:'aef froﬂ't rg'p'len 5??7’&?385‘, ognr’[eﬁgog%f:gtlé’ﬁlcgo&tr anch
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between the nmenory size of disc reproduction appara d the
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apparatus to determne whether the title only includes one set of
route informin eile mébRigefientOPRf o2Rat i Hh AMTRIA1GRWRE ShEo WIS BeieakQmat i C
branches exist, and whet her interactive branches exist. However, since
| oop I nber wat dastributentreprbiageionnteniebiloinfaffiatibar Between
branch information are distributed across an optical disc, t he

det er m nat i ONPEG ihhRagemeascinbbrmatbonfandaetsloss raute information,
so that a great variety 6f story developments can be achieved.

10 As a result, it becomes extremely difficult to detect
reproductic_on control information which is distributed
bétween so many locations to judge whether emulated AV
functions are possible. Moreover, the reproduction of video
data is performed for units which are several niegabytes long,

15 so that the investigation of reproduction control
information is included in this kind of MPEG stream requires
a memory c;pacity'and.disc seek speednwhich are well beyond
the Capability of economicallyFViable disc reproduction
apparatuses.

20 Inviewof the difficultieswhenapluralityof titles
are to be stored on a single optical disc, it has been
suggested that AV functions should not be p_fovided for any
of the titlesonamulti-title disc. However, in such a case,
when viewing a same kind of title as was available for

25 = conventional video CD or laser disc, the user will not be

able tomake use of the AV functio_ns to which he/she has become



25 consi derabl e amount of processing tine. The follomﬁng is an
expl anati on of an exanple
operation when a user inserts a nulti-title o |H%§SUEEEHASBEH¢IO t he disc
reproduction apparatus and indicates the e rodﬁ@tﬁcﬁnof ong of the
titles on the disc. Here, in order to determ ated AV
functi ons can be perfornmed 5 for the selected title, the disc

reproducti on appemstonedashereby préveptinge]whps o at ipeeifieddhapirer set
of route i nformation, whether loop information is present, whether

any automati c BuBlpeheer ar@prp@@%@monaﬁm%etms arill not mgey dehe \user
branches are present. Here, the apparatus_can, 10 only know whet her | oop
attributes or SFRPEFATHPRT 1EOT oFueh creProdygierang rquhéo%ér%t%ﬁt%l&:é

i nf ormati on by re errl sefs of, route, i on used by the
i cated 1 01 b6aa Eo ikt ‘o spnelttadtiSy et vEig TR o i foenY o
set of route |nfornat|on does not include route information, a 15
second or éhlrd set of route information may still include

SUMMARY OF THE INVENTION

The primary object of the present invention is to
. provide a multimedia optical disc and disc reproduction
~ apparatus which can instantly distinguish whether emulated
10 AV functions are possible for a title, even when video t;itles
of a variety of types are recorded on a same optical disc.
In more detail, tfle primary object of the pﬁ:esent- inven_tioh
is to provide a multimedia optical disc and disc reproduction
apparatus which, even if there are great discrepancies in
15 the number of sets of route information used by titles, and
if there is the possibility that branch information for
branches to different sets of route information are present
in both the v§riable code~length data (such as video data
of several megabytes in length) and the route information,
20 can still instantly distinguish whether emulated AV
functions are possible for a title.

In order to achieve the stated object, themultimedia
optical disc of the present invention is an optical disc which
includes a title area and a manager area. The title éréa

25 stores a plurality of video titles which are video

productions that are expressed using route information
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branch information, so that the reproduction apparatus nust go to the
troubl e of referrlngto all of such sets of route I nformati on, thereby
consunj ng a consi derabl e anmount of . processing tinme. 20 The
above exanple corresponds to a title classifying nmet hod -(used by the
present video CD standard) wherein branch |nfornation can be provided

1 Sete of Toube k BLONTERLAN: o pe PLENRUHL L LALELAS! bievad' L

devel oped in Fecent~years rers a a5|ng or t he

provisi on of ?iﬁré@iﬁynﬁ sgegpb%xvsaﬁeggafb&nmaﬁ ggPLEﬂdH%' QBaﬁylm

provi di ng rou ormation which contains reproduction contro

information accordance witfl cRer E‘Bﬁ%ngnhbifﬁlﬁhiénandrﬁevﬁéﬁ ¥r Ofr8hher
fornms of reproduction contr ol Aside fromthe provision

of reproducti gBogeBt iAFormatibAf ﬁéﬁ&i&ﬁbiﬂbaﬂiévqfdéoouﬁtlbﬁf st8ebloim it
Is al so possible 5 to provide the sane kind of reproduction control

informati @ the thtlbeareaagarerd, itHe uiriliedn sitolres] eaveHei tioldPitea
streans, or to distribute reproduction control information between
MPEG nmanagenefatcilofler safivatahypeevbich avetexpnéssedtusing one set of
route information, a second type expressed using a plurality
of sets of route information and i)ranch information for
establishing interactive branch control, and a third type
10 expressed using a plurality of sets of route information but
no branch information.
The manager area is characterized by including an
address management area for storing management information
for managing the address of each video title, and a
15 reproduction type information area for storing reproduction
type information which includes a_firs't flag corresponding
to the management information for each vided title which
shows whether the title is expressed by a single set of
reproduction information or a plurality of sets of
20 .reproduction information and a second flag which shows
whether the title is expressed using any branch information.
With the stated construction, reproduction
apparatuses can instantly know whether eaéh title includes
branch information which may be present in management

.25 information which can be in any set of route information or

management information that is interleaved into image

10



so that a great variety of story devel opnents can be achieved. 10 As a
result, it becomes extrenely difficult to detect r epr oducti on contr ol

i nforpation which is distributed bet ween so nmany | ocations to judge
whet her emul ated AV functions are possible. Mreover, the reproduction
of video data is performed for units which are several negabytes |ong,
15 .so that the_ investigation of reproduction control . information is

i ncl uded in tHEORPRELA WioEeh T9 ¢ r e ref megabytepnbrysiapacity and

di sc seek speed which are well_beyond t he capability of

econoni cal | y-vi abl e ft$@ rFepTbduci§sR when g3k fldemoty) to perforn
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8 such chapter search and time functions should be enacted or

prohibited.
With the present disc, it is possible to record tities
which contain a great variety of possible story developments
10 due to the existence of branch .information in both the
management.information and the route info:mation on a same
disc as orthodox titles for which emulated AV functions can
be performed during reproductioh. Chépter number display
and reproduction elapsed time display are only' performed for
15 appropriate titles, with the reprodu‘ctidn_ apparatus
prohibiting display when not appropriate. 1In this way, the
system ensures that inappropriate chapter or reproduction
time display is not performed.
The reproduction apparatus for the present
20 multimedia optical disc may coﬁtprise an op';ical pickup for
optically reading data stored on the multimedia optical disc,
a drive mechanism for the optical 'disc, a first control means
for controlling the driVe.mechanism to read the recorded
content of the manager area, a manager buffer for stdring
25 the content read from the manager area, a first receiving

means for receiving an indication.of a selection of an image

i1



accust omed, thereby preventing junps to a specified chapter nunber or
reproduction tinme. This will not neet the user expectations for such
reproduction and can be potentially | ead to user dissatisfaction with
this kind of equipnent. 5 SUMVARY OF THE | NVENTI ON - The
primary object of the present invention is to .provide a nultinedia
optical disc and disc reproduction apparatus which can instantly

di stingui sh whsileetochsal sepdodugedAfrountheonsenr caposicblation means| e,
even when video titles of a variety of types are recorded on a sane
optical discfor refeﬁrwngeteetbelmanngeprbﬂiiyrobpécpaétuﬁnﬁlpgegent

I nvention S rovide a mul tinedia optical, disc and disc :
reproduct i onaddresﬁp?) e S ifdic Receddrd by tthe Sixss 5?6&?"6P§C‘F‘€%ﬁm es in
15 the nunber of sets of ute information ysed by_titles, and

there is the2pdSSPrH I‘F‘P‘}/tFﬂgtm?ﬁ%cﬁr?Ii FestRdldngs She derSr’&ﬁEhéglﬁ’&

code-1 endt b Bt %fe?éﬁ the aelradat b from s addrers Cﬁiﬁ&@%?sbhﬁx %%3? 5
a0, L1 10U b DLSETRb Yo S50 Sl WpablSh P ok HthBH A BIERLST
to achieve tQﬁdSEQESQdOE&§8E 1hh%hgu&EbgBQh§tlon type information
corresponding to the selected title and judging whether
execution of AV functioning is possible for the selected
10 title, and an AV function exeéuting means for executing AV
functions when judged possible, tﬁe AV functions at least
including a search function for seafching to an arbitrary
position in a title based on an appropriate indication and
a feedback function for mpnitoring and displaying a
15 reproduction elapsed time. With this construction, the
reproduetion apparatus can instantly know whether each title
includes branch information which may be present in
management information which can be in any set of route
information or management information that is interleaved
20 into image information which can be tene of megabytes in size.
As a result, even when a user attempts Eo perform
.a chapter search.or time search immediately after loading
an optical disc into a reproduction apparatus to view a
desired scene, the reproduction apparatus can immediately
25 ' determine whether such chapter search. and time functions

should be enacted or prohibited.
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optical disc of the present invention is an optical disc which

includes a title area and a manager area. The title area 25 stores a
pluraliity of video titles which are video productions that are
expressed using route information ' showing a route to be taken
by an optical pickup and a plurality of sets of video information
which are read in accordance with the route information. The manager

area stores inforppt hpBsEAE hRgeib8 vé densd idW18s o eepdoliiced
the title area. Here, the titles stored in the title area I ncl ude a

first type whirghtlase wikhesordadsl B0 geRatSlarllety of IS PHIY usy on, a
second type expressed using a plurality of sets of route information
and branch i ndetedibpmenter due toethébdtitdieice dfeatcindte ihfaraatdon il
and a third type 10 expressed using a plurality of sets of route

i nformati on bboth thennabagesentnfioformation and the rout@hénfemmgenioar ea
I's characterized by including an address nanagenent area for storing

managenentd i nfigr pdigion to fosthegeayitidlese foadmisshfemadated ddb titl e,

and a 15 reproduction type information area for storing reproduction
functions can be performed during reproduction.

BRIEF DESCRIPTION OF THE' DﬁAWINGS
These and other objects, advantages and features of the
10 invention will become apparent from the following
description taken in cpnjunction with the accompanying
drawings which illustrate a specific embodiment of the
invention. In the drawingsﬁ
Fig. 1 shows examples of the kinds of titles that are
15 stored on a multi-title disc;
Fig. 2A shows the appearance of the optical disc used
in the present embodiment;
Fig. 2B shows a cross-section of the optical disc;
Fig. 2C shows an enlargement of the area around ﬁhe
20 focused spot of the laser beam; ._ |
Fig. 2D shows sequences of pits in the information layer
109;
Fig. 3A shows the track arrangement of the information
layer .of the optical disc;
25 Fig. 3B shows the physical sectors of the information

layer of the optical disc;
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type information which includes a first flag corresponding to the
managenent information for each video title which shows whet her the
title is expressed by a single set -of reproduction information or a
plurality of sets of 20 reproduction information and a second flag which
shows whether the title is expressed using any branch information.
Wth the stated construction, reproduction appar atuses can instantly
know whet her eacFid+ |14® ishemisdEhe logigaineenshruehienopt vidie opricake
present in nmgpagenent 25 information which can be in any set of route

i nf or mati on G¥S€7. managenent information that is interleaved into image

ig a result, ever# %g#gt%&smﬁ%ﬁ%ggc? %r%gagﬁg‘fﬁ?gegg bﬁ%ﬁépf%ﬂ% ch or

time search | iately after loadin an optical disc into a

reproducticn?éﬁﬁﬁ%%ﬂ?ﬁ§&}$ﬁFl?F -%%?gﬂuction apparatus can i mredi ately

det_ er m ng whet herFig. 5A shows an example of a grbup of video materials
which belong to Video Title Set V1;

Fig. 5B shows the internal composition of the VOBs which
are included in the group of vidéo materials of Video Title
Seﬁ Vi;

10 Fig. 6 shows the cprrespondehce between the wvideo
materials, audio materials, and subtitle materials and each
pack in a video object (VOB);

Fig. 7 shows the internal cqmposition of a management
information pack;

15 Fig. 8 shows the internal composition of a set of VTS
management information;

Fig. 9 shows an exampie of the internal composition of
the VTS internal title search pointer table;
Fig. 10A shows the internal composition of the PGC

20 information management information table in a set of VTS
management information;

Fig. 10B shows the format of the PGC information;
Fig. 10C shows the internal composition of the VOB
position information table;

25 Fig. 11 shdws an example of the internal composition

of the Video Manager;

14



such chapter search and tinme functions should be enacted or

pr ohi bi t ed. Wth the present disc, it is possible to record
titles whi ch contain a great variety of possible story devel opnents
10 due to the existence of branch information in both the managemnent
informati on and the route informati on on a sane di sc as orthodox
titles for which emul ated AV functions can be performed during
reproduction. Chapsy. nl2rbsliowls Ssh agxample avfl # epoDametmenu el apsed tine

di splay are only perforned for 15 appropriate titles, with the

reproducti on apparBiais 13 shewshabi¢exagplie spf avhevhiant exaxtahpporgpes Bt Eon | n
this way, the system ensures that inappropriate chapter or
reproducti on of thejHbolhlightyinformatpenf fered. volume menu; The
reproduction apparatus for the present 20 nultinedia optical disc may
conpri se an opticai9i ckdipshews an expmplal ¢y thedinkemah SRR bR he
nultinedigﬁoptical di sc, a drive nechanismfor the optical disc, a
first control OfelA® VM intgrnabntiblei FgarrR BPivEeHetABAPEM to read the
recor ded content of t%ﬁﬂnana er area,.a mana fer for.storing 25

the content read fFt9nthe $ROEHR RFEPESLFYS s‘t’l"r‘"gg‘réﬁ \?&T‘uﬁ reproduchion o
receiving an uadicatien gl 8, 3ebget Laodindel ™ |
Fig. 16 shows an example of the key arrangement of the
remote controller 91;

10 Fig. 17 is a block diagram of the internal construction
of the DVD player 1 of the present invention;

Fig. 18 is a block diagram showing the composition of
the signal sebarating unit 86;
Fig. 19 shows the internal construction of .the syétem

15 control unit 93;
| Fig. 20 shows an example of the permitted function table
763; | |

Figs. 21A to 21D are flowcharts for the processing of
the system control unit 93; _

20 Figs. 22A to 22D are flowcharts for the processing of
the remote controller processing routiné of the system
control unit 93; and |

Fig. 23 shows another example of the flag composition
of the title play;back types.

25 |

DESCRIPTION OF THE PREFERRED EMBODIMENTS
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title to be reproduced fromthe user, a cal cul ation neans . for
referring to the manager buffer and cal cul ating an address of the
title received by the first receiving neans, a second control neans
for controlling the drive mechanism 5 to read the video title fromthe
address cal cul ated by the cal cul ati on nmeans, a judging nmeans for
referring to the first and second flags in the reproduction type

i nformation cor r ebpemflen troaskastetbet reader | & wnileyshapdinghathesr
execution of AV functioning is possible for the selected 10 title, and an
AV function exEeltewi angtionckasihepradividediimee iidensyehch higes|
possi bl e, the AV fg?ctions at | east I ncludi ng a_search function for

searching to FPH RSSHPyven an jadex gHmPbRr, (Here, fhenupkes o shwiis at e

i ndi cati on and. a feedbagck fungtion f ni toring and displaying a 15
reproducti on &%5&8&’@%@3@% ?%ﬁ%ﬁ‘ﬁg‘)ﬁv ,0# I"'rgle 1tem 8 ™Bn
apparat us gan J.ns t ach title I el ud brangh.

i nformat i o§ mh%ighélﬁgﬁyJ)%%%Qpﬂgsen 'JTJ%Erg OPn%ljr_’l%geeﬁ%%?n?% ot mat(-iillsedrﬁe ! Q:liﬁ% can

be in any set yf O E-anked idﬁa@éﬁ:ﬂc@%ﬁncﬁﬁggggggﬂeim)o tggg'ytkggé}}i S

interleaved 20 Tnto inmage I nformation tens ‘of ne n

si ze. (1) ré@a@iﬁ&s%tthéVﬁﬂtw G SCn@t [BIPES1ACIRE 9 Phe @
chapter search or time search immediately after |oading :
reproduction device (disc player).
| (1) Physical Construction of the Optical Disc
10 (1.1) Logical Construction of the Optical Disc
| (1.1.1) Logical Construction ... Video Title Set
(1.1.1.1) Video Title Set ... Video Object (VOB)
(1.1.1.1.1) video Object (VOB)...
Management Information Pack
15  (1.1.1.2) video Title Set...
~Video Title Set Management Information
{(1.1.1.2.1) Video Title Set Management Information

—PGC information

(1.1.2) Logical Construction-Video Manager

20
(2.1) Oﬁtline of the Disc Repfoduction Device
(2.2) Construction Elements of the
Disc Reproduction Device
(2.2.1) Disc Reproduction Device...
25 Construction of Signal Separating Unit 86

(2.2.2) Disc Reproduction Device...
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an optical disc into a reproduction apparatus to view a desired scene,
the reproduction apparatus can immediately 25 determ ne whether such
chapter search and tine functions shoul d be enacted or prohibited.

12 The present reproduction is also able to

repr oduce titles which contain a great variety of possible story

devel opnents due to the existence of branch information in both the
managenent information and t leodstfrdidomigytend Contrsldivdian 4
orthodox titles for which enul ated AV functions can be perforned
during reproduction. BRI EF DESCRI PTION OF THE DRAW NGS

These and ot her objects, advantages and features of the 10 invention wll
becone apparent fromthe foll ow ng description taken in conjunction

w th the acconpaqging drawi ngs, which illustrate a specific enbodi nent
of the (1) Physical Construction of the Optical Disc

5 A digital video disc (DVD) which has a diameter of
120mm and has a storage capacity of 4.7GB on one side ié
ideally suited for use as the multimedia optical disc of the
present embodiment.

Fig. 2A shows the appearance of fhe optical disc,

10 while Fig. 2B shows its cross-section, and Fig. 2C shows an
enlargement of the circled part of Fig. | 2B. Starting from
the bottom of this figure, DVD 107 is formed of a first
transparent substrate 108, an information layer 109, a
bonding layer 110, a second .transparen_t substrate 111 and

15 a print layer 112 for printing a label. _

The first transpafent substrate 108 and the second
transparent substrate 111 are reinforcing substrates which
are made of a same material aﬁd are around 0. Gﬁun thick. This
is to say, both substrates are roughly 0.5mm - 0.7mm thic]_c.

20 . The bonding layer 110 is provided between the
information layexr 109 anci the second transparent substrate
111 to bond.them togefher.

The information layer 109 includes a reflective
membrane, such as metal fo;‘.l, which is attachéd to the first

25 transparent substrate 108. Here, a high density of indented

and protruding pits is formed in this reflective membrane

17



I nvention. In the draw ngs: Fig. 1 shows exanples of the ki nds of

titles that are 15 stored on a nulti-title disc; Fig. 2A shows
t he appearance of the optical disc used in the present enbodi nent;

Fig. 2B shows a cross-section of the optical disc; Fig. 2C shows
an enl argenent of the area around the 20 focused spot of the | aser beam
Fi g- 2D shows sequences of pits in the information | ayer 109;

Fi g. 3A showsytaemanafacturangepeatess.t he i nformation | ayer of the
optical disc; 25 ' Fig. 3B shows the physical sectors of the

i nf ormati on | 'ayEhe sthapecobithess piitss shown in Fig. 2D. As shown

13 Fig. 4A shows the logical construction of the optical
di sc; in Flg. 2D, the length of the pits varies between 0.4 g m and

2.13 g m, with the pits being aligned in a spiral with radial

S intervals of 0.74 1 m between them to form one spiral track.

By shining the laser beam 113 on these pits and
measuring the changes in the reflection ratio of the light
spot 114 shown in Fig. 2C, information can be retrieved from
the disc. | .

10 The light spot 114 on a DVD has a diameter of around
1/1.6 times the diameter of a light spot on a conventional
CD due to an incre_ase in the numerical'aperture (NA) of the
objective lens and a reduction in the wavelength A of the
laser beam.

15 DVDS of the physical constructién described above
can store around 4.7GB of information .on one side, which is
almost eight times the storage capacity of a conventional
CD. As a result, it is possible Eo achieve a greét
improvemént in pic;ture quality for moving pictures and to

20 increase the reproduction time from the 74 minutes which is
possible with a video CP to over two hours..

The substrate technique which has enabled this
improvement in stoiage capacity is a reduction of the spot
diameter D of the laser beam. Here, spot diameter D is given

25 by the equation "D = laser wavelength 4 /numeriéal aperture-

of objective lens NA", so that the spot diameter D can be

18



Fig. 4B shows the basic_ arrangenment of the file |ayer and the

application layer; 5 Fig. 5A shows an exanple of a group -of video
material s whi ch belong to Video Title Set Vi, Fig. 5B shows
the internal conposition of the VOBs which are included in the group
of video materials of Video Title Set V1; .10 Fig. 6 shows the
correspondence between the video - materials, audio materials, and
subtitl e nat erddicedbg mahiving thpdtdsenwaveléagthbjleahd®{OBhcreasing

Fig. 7 shows the internal conposition of a managenent i nformation
pack; 15  the pugperdcefowperiurenpérobiecbipeslensiidf Itsshoaflld/bEe
managenent i nformation; Fig. 9 shows an exanple of the internal

conposi ti on &oted heggethgt jfitheaumericalsaperhupei ek abiesiiisze lens
Fig. 10A shows the internal_ conposition of the PGC 20 information
managenent i MPormatGFeeast Grmatds aherFpsion oGedRa ettt MRS mati on;

Fig. 10B gh t f or, .of the PCC inf tipon, Fig. .10C.sh
the i nternal JEOMO AoriaPatAsnyckiont SpoRHPEr mRtveR e PRSREAL 25

o ger. SMOVeaA BEACRL b GRS ERLINAL KOTRY LT 9 order Yo HiBpYedeO

this phenomenon, DVDs use a transparent substrate of reduced
thickness. Such a reduction in the thickness of the
transparent substrate creates .t:he problem of reduced
10 physical durability for the disc, although this problem can
be overcome by reinforcing DVDs with another substrate.
Data is read from DVDs using an optical system with
a short wavelength (650nm) red semiconductor laser and an
objective lens whoséf NA (numerical aperture_a) can be enlarged
15 wup to around 06mmIf the thickness of the transpaient
substrate is reduceg to éroﬁnd 0.6mm, a storage capacity of
up to 4.7GB can be achieved for one side of a 120mm diameter
optical disc. |
Fig. 3A shows the arrangement when the spir_a_l t'_.rack
20 is formed leading from the inner periphery to the outer
periphery of the information layer 109, with a very large
number of physical sectors being formed on this spiral track._
In the preseﬁt embodiments, a physical sector is an curved
area on the spiral track, and is the smallest unit of data
25 which can be reliably ret.:rieved.

Each sector has the internal construction shown in
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14 ' Fig. 12 shows an exanple of a vol unme nenu;

Fig. 13 shows an exanple of the internal conposition of the Hi ghlight
i nf.ormation for a vol une nenu; Fig. 14 shows an exanple of the
internal conposition 5 of the VW internal title search poi nter table;

Fig. 15 shows a perspective view of the reproduction devi ce of the

orecent ST B co enaug b6 b B RS PRaRSTTELE S b
di agram of ”lfi Hberﬁﬁ' Eggﬁtéé’ééézggls madegfu ¢ RVRepiaye) Lq0b %gSa

present invention; ck diragram Show ng

conposi tion ghich istiied 'tgnfél ﬁ@fggq{ﬂélg'f§5 elet3fe sector, %u@eQ' aifaShows
the internal construction of control unit” 93; .
Fig. 20 showgral €%2MBkerehgt bﬁbﬂ%@g‘ beedatdnctha@nahablfor correction
5 code storage area which stores an error correction code for
the user data area in the same sector. When reading the user
data aréa in the same sector, a disc reproduction devic.e uses

the error correction code to detect any errors in the sector,

and performs error correction when such errors are detected.

10

{(1.1) Logical Construction of the Opticél Disc
Tﬁe following is an explanation of the 1logical
construction of the optical disc. This logical construction
is made up of a three-level _hierarchy. The hierarchy is made
15 ub of a lowest level whose logical cohstruc_:tion is oriented
towards. the firmware of the disc reprodu’ctﬁion apparatus, a
file level whose logical construction is oriented towards
the operating system of_ a personal computer or workstation,
and an application level which has a multi-title logical
20 construction. Here, the logical construction of the lowest
level is shown in Fig. 4A and the logical constructions of
the file level and the application level are shown in Fig.
4B.
The following explanation will first deal with the
25 lowest level whose logical construction is oriented towards

firmware. Here, firmware refers to the control program for
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763; _ Figs. 21A to 21D are flowharts for the processing of

t he systen1contro| unit 93; 20 Figs. 22A to 22D are flowcharts for

t he processing of the renote controller processing routine of the
system control unit 93; and ' Fig. 23 shows anot her exanpl e of
the flag conposition of the title playback types. 25 DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS 15

In order to aé&h@foihfnéeadﬁécﬁaﬂﬂéﬂSéaﬂgtfacti& whichf %&%@g a

expl anation has been divided into items which have each been given an

i ndex nunber. s{ﬁi&le o JHUENE anCd c it 65 For an bpthikal pHier—iiMEerordeh cat €s

the level of t itemin question 5 in the overall structure of the
expl anati on. fieem, théetop of Wides4ay aﬂk@dl@éf@élffmﬁatorbmmr]sovaéet(l)

and (2), with
: level is composed of a lead-in area which has identification

5 information included in a sector address, a volume area and
finally a lead-out area, so that on reading such, the firmware

has the spindle motor and actuator of the ofptical pickup

activated.
The le'ad-.in area stores opefation stabilization data
10 and the like which is used when the disc'r_eproduction
apparatus starts reading data from the dptical disc.. The
lead-out area informs the reproduction device of the end of
reproduction and does not store meaningful data. |
The volume area is an area for storing many kinds
15 of data, as well as for managing the physical sectors to which
the volmne area belongs as logical blocks. These logical
blocks are identified by firmware using serial numbers‘which
are assigned to consecutive physical seétor‘s,. with the first
physical sectbr in the data recording ai:‘ea being assigned
20 the number zero. The enlargedportion "b301" of Fig. 3A shows
a group of logical blocks in the volume area. Here, the
figures, #m, #m+l, #m+2 and #m+3 which are appended to the
- logical blocks in this circled area are the logical block
numbers.
25 The following is an explanation 6f the file level

and the application level. This file level and application
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(1) relating to the optical disc and (2) relating to the reproduction
devi ce (di'sc pl ayer). (1) Physical Construction of the Optical
Disc. 10 (1.1) Logical Construction of the Optical D sc

(1.1.1) Logical Construction ... Video Title Set (1.1.1.1) Vi deo
Title Set ... Video Object (VOB) (1.1.1.1.1) Video Object

(voB). .. Managenent | nformation Pack 15
(1.1.1.2) VidaevEl lexiset in the volume area shown in Wideo 4Bitle Set

Managenent | nformation (1.1.1.2.1) Video Title Set Managenent
| nformati on The file level is divided into a volumeGBanagemeriti on

(1.1.2) Logical Construction-Video Manager 20 (2.1) Qutline of

the Di sc Repr 8&&&t a8dl Ddijlecarea. The qun%méﬁﬁsﬁmﬁéﬁ JFeFE|srrass fadet he

D sc Repr oduct | on Devi ce § .2.1) D sc Repr oduction Device. 25
g

Constructi on S¥S&EghIRnSgSHeRY n which is usesl o ganage a

Repr oduct i§)n B‘iura‘ilty of loglcal blocks as files, 1n accorJGGance with
IS013346 Standard.. The file system management 1nformat10n
shpws the relations between the file names for a plurality
of files and addresses of the groups' of logical blocks which
contain the corresponding files. This file_system

10 management information is used by the disc reproduction
device to access the disc in file units. More specifically,
oﬁ being given a file name by an appllication program, the
operating system of a personal computer or workstation refers
to all the system management information to calculate all

15 of the groups of logical biocks for the file, before accessing
these groups of logical blocks to fetch the desired digital
data.

The following is an explanatiop of the logical
construction of the application ievel. The information in

20 this application level can be most loosely classified into
a Video Manager and a pluraliﬁy of Video Title Sets. Here,
a Video Title Set is a group of movie titles which are
classified from the viewpoint of. common use of a same set
of videolmaterial, while the Video Manager is information

25 . for managing all of the groups in the title sets as a single

set. In the example shown in Fig. 4B, the grouping of video
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Construction of System Control Unit 93 "~ (1) Physical Construction

of the Optical Disc 5 A digital video disc (DvVD) which has a

di amet er of 120mm and has a storage capacity of 4.7CGB on one side is
ideally suited for use as the nultinedia optical disc of the pr esent
enbodi nment . Fig. 2A shows .the appearance of the optical disc,

10 -while Fig. 2B shows its cross-section, and Fig. 2C shows an

enl argenent matehéatsr thelugedtinfViden T2BleSsattvhgid mogollecttiba 66ttt om
of this figure, DVD 107 is formed of a first transparent substrate
108, an i nf opskipBnstepes weed in an apbhdhngovigerwhibe theegvodping
transparent substrate 111 and 15 a print | ayer 112 for printing a | abel.
The first tr@afspafent matpsirdccingdudnd ineVideanditle S?itaﬁé’p&ﬁeﬁt

substrate 111 ire rei nforcing substrates which are e of a, sane
mat eri al andc8 tegF38RICE. EMAPERi ROt TRRLlocatipn af Eh?tmﬁb‘(;ﬂlsﬁb'é??at es

are rougig y 8 around tge WOI‘S.EI ck.

Using the video materials included in Video Title
Set V1, the _title developer can produce a disc whereby a user
may enjoy a no-cut version of actionmovie A, a general cinema
release of action movie A, a television broadcast version
10 of action movie A, an interactive version of.action movie
A, or a picture profile of the cast of action movie A. By
making goed use of common video materials on a single disc
in this way, the developer can provide a plurality of
applications to the user.

15 Using the video materials included in Video Title
Set V2, the title developer can produce a disc whereby a user
me.y enjoy a documentary abbut the excavation of hiétorieal'
sites, a multimedia guide to historical sites, an adventure
game whe;:e participants seafch for historical sites, or a

20 quiz about historical sites around the world. By making good '
use of eommon video materials on a siﬁgle disc in this way,
the developer can provide e plurality of applications to the
user. -

By classifying video titles in this way, it is
25 possible to have a plurality of titles with common wvideo

materials grouped together.
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20 The bonding | ayer 110 is provided between the I nformation
| ayer 109 and the second transparent substrate 111 to bond t hem

t oget her. - The information |ayer 109 includes a reflective
menbr ane, such as netal foil, which is attached to the first 25
transparent substrate 108. Here, a high density of indented and
protruding pits is forned in this reflective nenbrane . -

17 by a manufacturing process. : The shape of
these pits is shown in Fig. 2D As shown |%u 2D, the I ength of the

i.n
pits varies bé&wéeﬁ@—@%&é&]—&ﬁéﬁéucm°n’?°hvﬂ —ﬁa—lﬁ—ﬁﬁ—t{ he p| ts being

aligned in a spiral vmth i nt erval, s of
g b {é‘eo them

to formone spiral tra rllltle Set §9n§ﬁFﬁFnﬁgt$eg4ta§ Vﬁgﬁfh Afeggs
th t h th fl th
||Sﬁf pl's 2B%$tiTﬁngﬁ§m nhngﬁkﬁgmégﬁngesééga x%ﬁ&gﬁﬁﬁﬁadgetrlé eﬁg ron$
the disc. 510phe followif§ &hinsPn dEA 1021 2sPVE-08Sw Al AP Lo 0" ound

video materials in the Video Title Set. Normally, when a

movie is recorded onto £ilm or video tape, an editing process
is performed whereby only the required scenes are cut from
the master tape after filming and are arranged into the order
10 of the story, but when such scenes are récorded into a Video
Title Set, such editing operations are not performed. This
is to say, there are no traces of an editing process in which
only the necessary parts of the necessary scenes are
extracted and arranged into the order of the story In fact,
15 a vVideo Title Set can store video materlals in a completely
random order without any extraction of necessary materials
from the original footage. The group of video materials
which are stored in Video Title Set V1 are .s'hown in Fig. 5A.
While the scenes in Fig. 5A may be construed as forming the
20 order of a story, this is merely for the sake of explanation,
and in no way represents a necessary condition for the storage
of a group of video materials.
The Video Title Set V1 in Fig. 5a ineludes aplurality
of video objects (VOBs) which each have different
25 reproduction times. Here, the expressibn "VOB f' refexrs to one

set of multiplexed stream data that is made up of various



1/1.6 tinmes the dianeter of a |light spot on a conventional CD due to

an increase in the nunerical aperture (NA) of the obj ective lens and a
reduction in the wavel ength [err] of the | aser beam 15 DVDS
of the physical construction described above can store around 4.7GB of
I nformati on on one side, which is al nost eight tinmes the storage
capaeity of a conventi onal CD. As_a result, it is possible to achieve
a great kipdsyvefestreampriatar esyghl peyVigeondatag prefior 88tand to 20

i ncrease the regroduction time fromthe 74 minutes_which is i bl e

with a video BRPTBLELEFS! ABtRouPRd control data, Thbich Sre.ef Yeriablte
1o ch 125 en0Lad ihden, oy WP HEASHSHbrl, S e SR YpiharhoBHEL
0V oo ALE R0 R SRS K ki voabaongs
18 5 a reproduction time of ten minutes, and is an opening scene
with scrolling credits showing the names of the director,
the ﬁroducer, the studio, and the cast. As another example,
VOB#2 has a reproduction time of fifty seconds and ié a scene
which shows the main character walking around the Doutomburi
10 area of Osaka City. This scene is actual footage shot using
faﬁous actors on location.

Fig. 5B shows how the sets of stream data of variable
code length are multiplexed into one VOB. Here, each VOB is
composed of a plurality of VOB units v;rhich are arranged in

15 a time series starting from the first VOB unit. Each VOB unit
which forms part of a'VOB is a set of multiplexed data with
a reproduction time which is usually 0.5-1.0 seconds. Here
also, the variable code lehgth data which can be multiplexed
into a VOB is made up of video data, audio data, and

20 sub-picture data, with the sets of these kinds of data which
are multiplexed into each VOB unit being called video packs,
audio packs, and sub-picture packs, each being 2K bytes in
size.

In the example shown in Fig. 5B, VOB#1l, whose -

25 reproduction time is ten minutes, is made up of 1,200

(=10*60*2) VOB unit's, while VOB#2, whose reproduction time

25



reduced by reducing the |aser wavel ength [err] and by increasing t he
nuneri cal aperture of objective lens NA It should be not ed here that
if the nunerical aperture of objective |ens NA is increased, comatic
aberration occurs due to the 5 relative inclination, known as "tilt",

bet ween the opti cal axis of the beam and the disc surface. In order to
suppr ess t hi s phenonenon, DVDs use a transparent substrate of reduced
thi ckness. Such fi fitad wedomdsi,n isheatei uene€s10d (#80*2) VOB anspzs entIn
substrate creates the probl emof reduced 10 physical durability for the

di sc, al t houdthe ﬁ?@emlmténWhose m@m@m bjmedisebgbt minmyes wi t h
anot her substrate. Is read from DVDs _usi ng an opti cal

systemwith is madepg 0£,308) eh‘g@ﬁfs?’é%bn‘(ﬁ e Eonivddd 41 S#hd an
obj ective Iens whose NA (nuneri,ca ertuyr can be en|arge to
<f SFofh T % of 9

around 0. 6nmm¥* Ffl?° YRR Gdmssds, E-eransSpareRpas., s

reduced t$ ar Q;B(g t orage capacity of up to 4. 7@ can be

achi eved Tor one Si de W50 di anet er optical disc.

Fig. 3A shows the ar kg e{reﬁ{ Weah Lral r l,eadi ng
fromthe inner periphéry he oututrﬂ(%’sspL %acth phery o%t Zr rgsq tl%on'

| ayer 109, wig e/ Gk k8" IBach padk Hf'ed Shﬁ% £8 At &i'l@hf .

on this spiral trac t he present enbodi ment's cal or | S

an curved  ordde@hbH!, hﬁléﬁ'tfl?é ekb@%lﬁaoﬁngf'iﬁué Beo%&e'ﬂoasaf%é p%.fckdat a
management information at the front, is completely random
10 in terms of number of packs and pack order. This is to say,
there can be VOB units which have the order audio data,
sub-picture data, video data, and other VOB units which have
the order, sub-picture data, video data, audio data. As
other exampl_es, there may also be VOB units which are made
15 up of three hundred or so packs of nothing but video data,
and other VOB unit which are made up of fiwre hundred or .so
packs. | |
Here, the reason the order of the packs ean be
different for each VOB unit is that it is not necessary fdr
20 packs of a same kind to be next to each other when the variable
code length data is fetched and buffered by a reproduction
apparatus. The example shown in Fig. 5B has the packs
arranged into a regular order in each VOB unit, although this
is merely for the sake of explanation and is not a necessary
25 condition for the data comstruction. |

The reason why there is a variable number of video
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25 which can be reliably retrieved. Each sector has the

i nternal ‘construction shown in : _ - 19

Fig 3B to ensure the reliability of data retrieval. As shown in Fig.
3B, each sector is made up of a sector header area which is used to

identify the respective sector, a user data area for storing 2Kbytes

of data, and an error correction 5 code storage area which stores an error

correction cafd@ &6b-pictubbepaciks ilthadl €Rebd kiLds HE BRE are ¥BEad
readi ng the user -data area in the sanme sector, a disc reproduction

devi ce uses with &heaeiableccodeclemmtls odso ttthadetesein d1fy bethokinds blie
sector, and perforns error correction when such errors are detected.
10 (1. 1packghsue Toreprededoionftime odptli.-Sall.D seconds, there ifhe
following is an explanation of the |ogical construction of the optical
disc. This | agrensidgnableccidference innihe apoyntaofhbasal whdchhiier ar chy.
The .hi eragch)éeimslir}%geto achieved such reproduction. The most clear |
example is data for a moving image. When reproducing a
background still image for 0.5 seconds, or a static close-up
of a character's facial e:{pression for .0.5 seconds, only a
small amount of data is necessary. However, -to reproduce a

10 moving image of an actor whose movements are pronounced, a.
much larger amount. of déta is required. This large
discrepancy in the amount of data is due to the fact that
the reproduction of a static image, such as the background.
image or the character's expression, can be achieved using

15 only one frame which is subjected to framé internal decoding
and field internal decoding, while action scenes and car
chase scenes need to utilize movement compensation
prediction to compensate for the movement of the object being
filmed.

20 Large discrepancies are also present for sub-picture
da_tta, so that there-are large differences in the amount of
subtitle infofmation between scenes where the characters are
engaged in a lively argument, and scenes where the charaéters
are calmly shaking hands, which in turn leads to differences

25 in the number of sub-picture packs provided in each VOB unit

for a reproduction time of 0.5 seconds.
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15 wup of a lowest |evel whose |ogical construction is oriented
towards the firmvare of the disc reproduction apparatus, a file |evel
whose | ogical construction is oriented towards t he operating system of
a personal conputer or workstation, - and an application | evel which has
a nmulti-title logical 20 construction. Here, the |ogical construction of
the | owest level is shown in Fig. 4A and the |ogical constructions of
the file |level and tTe %}ﬂﬁ‘t%ttﬂ%ﬁ?q ion avidp\tihe M time ay@.5
The follow ng explanation will first dea] wth the 25 |owest |eyel whose
| ogi cal consT9TRAIDHN 1% HF iRfRRIFANtYsinformithe,disc repyeduetithare
refers to the control program.for ' : . 20
control | i ng 3PRARHEF ckg?"?%fﬁls?l?%(ﬁt?%t W ke i dscapd perigd ¥HeFS ot or
and an actuagor, for .optical pick-up. In Qrder from,the t of Fig.
4A, the I ogitalls HEFCIRRER ieter oI, & smald, ASSAF GF 4. i n
area whi gh h(%.s ﬁ}ggﬁﬁég 'a?%.ta!x%é amount of data is required, and to have
the decoder provided in the disc reproduction apparatus
perform decoding for the necessary amount of transferred data.
Here, to have variable code-length data reproduced with a
uniform reproduction time of 0.5 seconds, a management
10 information pack is provided at the start of each set of VOB
unit, with this management information pack indicating
transfer rate which is required for the reproduction of the
VOB unit to which it belongs, as well as thé transfer rate:
and buffer sizewhich are required by each of the video stream,
15 the audio stream, and the management information stream in
the VOB unit. By having the management information pack
specify the transfer rates in this way, the disc reproduction
apparatus is able to decode the video data, audio data, and
-sub-picture data which follows the management information
20 pack. To give a specific numerical example, 0.5 seconds of
video reproduction will generally require several hundred
video packs, with the reproduction device being informed of -
a necessary transfer rate in the region of 4.5 Mbit/second
before such number of packs are read from the DVD to enable

25 the decoding of such number of video packs.

For the example shown in Fig. 5B, if each VOB unit
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5 information included in a sector address, a volune area and finally
a | ead-out” area, so that on reading such, the firmare has the spindle
notar and actuator of the optical pickup activat ed. The

| ead-in area stores operation stabilization data 10 and the |like which is
used when the disc reproduction apparatus starts reading data fromthe
optieal disc. The | ead-out area infornms the reproduction device of the

end of . r epresheidorednt: dopprietingt ahcav@radd Pk odapacks, voB#1,

The volune area is an area for storing many kinds 15 of data, as. well as
for managi ng whichiyss calrepaciduct ilom thiimehof ten tmimutesimmdicanbdbomgs as
| ogi cal bl ocks. These | ogical - bl ocks are identified by firmware using
serial nunbersfwhi200 (=10%66*2assVQRednibscomsblubeveaghyep caf 24¢1 008,
with the first physical sector in the data recording area being

assi gned 20 pagkfw Ebese, MAdhwalydeornagemendrfostritd.ozpaeis -

a group of_logical blocks in _the volune area. Here, the figures,

#mrl, #meD anfiBapERMisdFeapE mm is Fﬁéndarleﬁél%talz BbytRrs. .%h?m s
circled area are the Igglcal The fol |l ow ng

is an explana?FBﬁaS? 14 tPFFevpﬁgéIW111 tﬁﬁﬁ Pﬁe aﬁgp MR¥ESn 1evel. This
file level anii 328 b&&gbﬁﬂy’ce) area on a DVD.

In the same way, VOB#3, which has a reproduction time
of eight minutes and which is made up of- 960 (=8*60*2) VOB
10 wunits, will be made up of 192,000 packs, so that the storage
of VOB#3 on a DVD will take up a 384 Mbyte (=192, 000*2Kbyte)
area.
VOB#4, which has a reproduction time of forty-eight
seconds and which is made up of 96 (=48"_‘2) VOB unité, will
15 be made up of 19,200 packs, so that the storage of VOB#3 on
a DVD will take up a 38.4 Mbyte (=19,200*2Kbyte) area.
The video packs stored in a video object (VOB) are
arranged so that the digital data in the video packs iﬁ one
VOB unit forms at least one set of digital video data called
20 a group of pictures (GOP). Here, the expression “group of
pictures” refers to the unit which is used when decompressing
compressed digital video data, and is made of around twelve
to fifteen frames of video data. The details of GOPs are
sta.ﬁdardized according to the MPEG2 (Moving Pictures Experts
25 Group) standards, ISO 11172 and ISO 13818.

Fig. 6 shows the relation between each pack in a video
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21 . | evel exist in the volune area shown in Fig. 4A

The file level is divided into a vol unme managenent area and a file
area.. The vol une managenent area stores file syst em managemnent

i nfor mation which is used to manage a 5 pl urallty of | ogical blocks as
files, in accordance WI th | S013346 Standard. The file system
managenent I nf or mat i hows the rel ati ons between the file pnanes for
a plurality °bje°5f (V?Pésaﬁﬁdaaﬁafl@gsﬁgeﬁﬁ th@g‘?%p@%‘-’?og@%%lvb‘%em

whi ch con ihe correspondin LS file 3 m 10 man genent

i nformation 1@ ﬁgéﬁ By Hhts & S?%Bg&(?u gébﬁte using 2 JengEtE®tete disc
in file uni t§tr¥ whlgﬁchglscglela}{’ 8??'%603?@?8%?"?' Xﬁsereg%l ! eTl,rII%rTe by an

application pro ope nal =°C uter or

workstation LRLEAS1s of bOAZb! nbPErIXELE AR ERECHRRLnbILODERLLER ik S

cal cul ate al of the groups o 0ogi ca ocks tor the fi

accessi ng matéb@é@sgifélaisgfgi\?&h &Rl o 8K O thCﬂ‘h%r@ ¢8R éff'oﬁégl tal
dat a. The lowing is an expl anation of | ogi cal

shown extendlng downwards from the video materials show how

the video materials are stored in each video pack provided
in the data field of the VOB.
By tracing the arrows from the video materials, it
10 can be seen that the video from the start of reproduction
of the scene to the 0.5 second mark is coded into I pictures
{Intra-pictures), P pictures (Predicative pictures), and B
(Bidirectionally predicative pictures) and then stored in
the data fields of video packs 1 and 2 in VOB unit 1. As
15 described above, the video aata will in reality be stored
in several hundred video packs, though, for ease of
explanatioﬁ, only two of 'sﬁch packs have bec_an shown in Fig.
6. In the same way, the video from the 0.5 second mark ﬁo
the 1.0 second mark is coded in I pictures, P pictures, and
20 B picturé_s and is then stored in the data fields of video
packs 3 and 4 inVOBunit 2. Althoilgh not shown in the drawing,
the video from the 1.0 second mark to the 1.5 second mark
is coded and stored in the data fields of the video packs
| in the next VOB unit.
25 The follov(ring is an explanation of the J;e-lation

between the three channels of ‘dubbing soundtracks for one
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construction of the application level. The information in 20 this
| evel can be nost | oosely classified into a Vi deo Manager
and .a plurality of Video Title Sets. Here, a Video Title Set is a
group of novie titles which are classified fromthe viewpoint of

application

common use of a same set of video material, while the Video Manager

i nf ormati on

single SetenéNahderlox agdiv PaeMs in the dd4ta tieldrcfiphgvoB.vi dRo
22. materials included in Video Title Set V1 is a collection
of act i onheceame wagdasnwabhatheovnidesi datahi tlhet ierowsugktgnding of
video materials included in Video Title Set V2 is a col | ection of

i mages shot

Using the video materials included in Video Title Set V1, the title

25 for managing all of the groups in the title sets as a

oawhypcttomrihx ahidGitomatelrigilseto Bhe auwdiv gelvks\vdinl the VOB

i's

devel oper cansheWdtbatatbesaudierwvayeriaterare suhpgctafoyoaone- efit twersi on
of action gmv]ice A, a_general cinena '

10

15

20

inds of ¢oding and are stored in the data field of each audio
pack in 0.5 second units. This is to say, the dubbing
soundtrack on channel A from the start of the reproduction
of the scene to the 0.5 second mark is recorded in the data
field of audio pack A-1 of VOB unit 1, while the dubbing
soundtrack on the same channel from the 0.5 second mark to
the 1.0 second mark is stored in the data field of audio pack
A-2 in VOB unit 2. Although not shown in the drawing, the
audio on this channel from the 1.0 second mark to the 1.5
second mark is coded and stored in the data field of the audio
pack A-3 in the next VOB unit. As described abov.e,'
synchronization between audio and video is ach;i.eved using
a PTS (Presentation Time Stamp) which is standardized gnder
MPEG, so that it is. not necessary for all of the audio data

to be included in the same VOB units as the video data to

which it corresponds, so that such audio data may in fact .

be stored in a preceding or succeeding VOB unit, for example.

The dubbing soundtfack on channel B from the start
of the reproduction of the scene to the 0.5 second mark is
recorded in the data field of audio pack B-1 of VOB unit .1,
while the dubbing soﬁndtrack on the same channel from the

0.5 second mark to the 1.0 seCond mark is stored in the data
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rel ease of action novie A a television broadcast version 10 of action
novie A, an interactive version of action novie A, or a picture
profile of the cast of action novie A By maki ng good use of common
video materials on a single disc “in this way, the devel oper can
provide a plurality of applications to the user. 15 Usi ng
the video materials included in Videog Title Set V2, the title

devel oper canfppbdre a&‘%ﬂ%c?%?%r’%‘t?y ip YOB unit zr'rayA%Fr]j“é‘}g]a %’élﬁﬂ%‘?ﬁ%ry

b h f .hi d

Ei Stori CS: eéfﬂ?%itﬁleaﬁrgmsﬁﬁ (e Shato on ig Bhendt broR e Lobreet e

i st i t h h .

By et noaooq etk €8 the 105 SHCEH Sﬁ%r#&%h'&feé sioch BEBHRS LRI dfeq ¢

vay, theg SEYa! gepngagut 8% Db Uig Ly ﬁéfgp%ﬁcaaiens to the
yrn e | €

user. assi o ti way, I't is 25

Sfiﬁhgbet E)S‘g’e[‘ﬁ‘e’f a p'ﬁé'd&%ﬂ{g td it PU K o?PEEQBn\é'ldéofrom tHBLSEI AL S
of the reproduction of the scene to the 0.5 second mark is
recorded in the data field of audio paCk C-1 of VOB unit 1,
while the dubbing .soundtrack on thé same channel from the
0.5 second mark to the 1.0 second mark is stored in the data

. 10 field of audio g)ack C-2 in VOB unit 2. Although not shown
in the ._drawing, the audio on this channel from the 1.0 second
mark to the 1.5 second mark is coded and stored in the data
field of the audio pack C-3 in the next VOB unit.

The audio data on the three channels Which are
15 distributed among the data fields of _éudio pack A-C will
hereinafter be referred to as audio data A, aﬁ_dio data B,
and audio data C. As one example, é dubbing soundtrack in
English can be set as audio data A, a .dubbing soundtrack in
Frencﬁ can be set as audio data B, and a dubbing soundtrack
20 in Japanese can be set as audio data C, so that the user can
switch between them as desired. |
In the example shown in Fig. 6, two sub-picture packs
A,B are present in each VOB, so that two éhénnels of subtitles
can be stored distributed between the data fields of
25 sub-pictures A, B in each VOB unit. As Qné_ example, English

subtitles can be displayed as sub-picture data A, with French
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(1.1.1) Logical Construction of Video Title Set A. Video
Title Set consists of a set of Video Title Set managenent infornmation
and a group of video materials. 5 The follow ng explanation will first
deal with the group of video materials in the Video Title Set.

Normal |y, when a movie is recorded onto filmor video tape, an editing
pr ocess I's perfornmed whereby only the required scenes are cut from

t he master tsaghtidfltes beihgi disphayed @sasubnpédtiuneciate Bor derthaid thef t he
story, but when such scenes are recorded into a Video Title Set, such
edi ti ng openssomsildy dar@blsetoewidclTiietween Yhemo say, there are no
traces of an editinng process in_which only the necessary parts of the

necessary scenes ar &Y Sortipg ihe@Pask btEaRsePrding ke BB} the
conpl et el'y TeConEgH oP AL tA R SSRYOBSEF MIHAES HETEELar yidkcer | al
stored 1 vidhig A S e P BT He B et s enes i n
merely for RPANELT Mets ROLFLRSahA redOhBliER o\l Yad dare®
necessary copd thafel0b1ENEnBLLY MG eams, S0 EnAE VHEWVOY $8% PRidyra S-

stream, or “system stream” which is made up of a plurality
of these elementary streams.

10

(1.1.1.1) video Object (VOB) -Management Information Pack

Management information packs have ‘been described
above as specifying a transfer rate and as being arranged
at the front of each VOB ugit . Since amanagement information

15 pack is stored at the front of each VOB unit, each management
information pack is only opened in a buffer in the disc
reproduction apparatus for the 0.5 seconds while the video
packs, audio packs, and sub-picture packs in the first VOB
unit are read and reproduced, before the_ manageme_nt

20 information pack in the next VOB unit is read. Once this 0 5
period has expired, the next maﬁageme_nt information pack is -
overwritten into the buffer. Since each management
information pack is only opened in the buffer during the
reading of the video, audio, and sub-picture packs in the

25 same VOB unit, in addition to the tramsfer rate, control

information which only applies to the present VOB unit can

33



The Video Title Set V1 in Fig. 5A includes a plurality of video
obj ects (VOBs) which each have different 25 reproduction tines. Here, the

expression "VOB" refers to one set of multiplexed streamdata that is
made up of various ' 24

ki nds of stream data, such as video data, audi o data, sub-picture
data; and control data, which are of variable code length, or in other

words, an MPEH® smddmated th the disc reproductiendpparatius foanendy theVD.
In the figure, VOB#1 has 5 a reproduction tine of ten mnutes, and_is an
openi ng scenél-5 - Q@ hseerrd | peried ctox swhheh Hae t edeaneadudio hand
director, t he, producer, the studio, and the cast. As another exanple,
VOB#2 has a refRTRILCEIDR RAWES o f tHe PRSI VOB dIit prg diproducsth ch

T e O PP R Cop PR s e Sl e
City. This scene is al u :
location. 5 spformation'dhck® WY RBY Li8e88h8cRE, SLHEAT §2dks Ofana

vari abl e .
' sub-picture packs are each formed of one packet, the

management information packs are each formed of two packets.
Of these, one packet is called a PCI packét (Presentation
Cont;_rol Information packet) and the other is called a DSI
10 packet {(Data Search Information packet). The data
construction of a management information pack is somewhat
different to that of a video packet or an aﬁdiq packet in
that it is made up of a “pack header”, a “system header”,
a “packet header for PCI packet”, a “daté field for PCI packet” .
15 a “packet header for DSI packet” and a “data field for DSI
packet”. |
The system header stores management information for
the entire VOB unit which has this management infonﬁation
pack at the front, according to MPEG standards. It stores
20 the overall necessary transfer rate and an indicati’o'n. of a
transfer rate and buffer size for each of the video stream,
the audio stream,. and the sub—picture. stream.
The stream IDs of the two packet headefs in a
management information pack, as shown by the oblique shading
25 inFig. 7, is set at the identifik:étion code ‘flOli 1111~ which

indicates “private stream 2”.
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code length are nmultiplexed into one VOB. Here, each VOB is conposed
of a plurality of VOB units which are arrangedin 15 a
timeseriesstartingfromthe firstVOBunit. EachVOBunit whi ch forns part
of a VOB is a set of nultiplexed data with a reproduction tinme which
Is usually 0.5-1.0 seconds. Here al so, the variable code |length data
whi ch can be nulti pl exed into a VOB is nade up of video data, audio
data, and 20 sub- prké UPEI dedcket ¢dntdnins ctlse Highbbghki inlifoxthatibdm whi ch
are nul tiplexed into each VOB unit being called video packs, audi o
packs, and swhighcisiuseghtksperficimbmprpdictidresontrol insaeeordance

In the exarrple shown in Fig. 5B, VOB#1, whose 25 reproductiontine is ten
m nut es, i's whth qyrssir ¢pegations fc(rtmenae*azz)d voBfammas iondperalcBmes whose

reproductlontlrre 25 S
fifty second§oritaBde ‘ﬁbe’éf tlIBOS‘GbSB*Q’iu‘O%B’%‘Fi‘Ft%S ysed to digplavervay,
VOBH#3, sere rod ction %llght m nut es, i.s made u&) of 900
(=8+ 60+ 2)° VCRERH Pade P of\Bephizahity of ftems. In tie Prese

embodiment, branches of reproduction route which perform a
switch from a present reproduction route to another
reproduction route are a representative example of such
"reproduciion control in acéordance with confirmation

10 operations". Here, switching of reproduction route. is
performed by having commands, named “Highlight commands”®,
stored in the Highlight information corresponding to each
item in a menu, and by having these coﬁmands_executed.when
the management information pack is read by the disc

15 reproduction apparatus. Since these commands which
correspond to each item, which in turn corr-éspond to the
confirmation operation, are executed selectively,
reproduction routes can be switched in units of one set of
PGC information. PGC information is described inmoredetail

20 later in this specification.

A DSI packet stores information Which is necessary
for the reproduction of an MPEG stream from the present data
position. Each DSI packet also stores the addresses of the
preceding and succeeding DSI packets, which are referred to

25 when speciél reproduction functions, such.as'fast forward,

are performed.
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reproduction time is forty-eight seconds, is nmade up of 96 5 (=48*2) VOB
units. While the VOB units in each VOB are arranged into

a time.series, each pack in each VOB unit is arranged in an or der
which, with the exception of the provision of the pack managemnent
information at the front, is conpletely random 10 in ternms of nunber of
packs and pack order. Th| S is to_say there can be VOB units which
have the order audi o Haia, c°n01u§% H‘%t%ﬁ‘@lﬂ%?'élomﬁﬁovﬁ‘é?‘a °h3|ﬁc'él5her VOB

ts which hay t dat d d t
ae ot ner (i a hatorbeno T ipelog SRk e ot itich SRl WEHE Sas"up
ni 1 whi ch arEoMRREL GRoBT oF | bheriRarRqtbr 18 et Refdidhent mf"‘ogné’%“er HZFE,

the reason the o r h Kk an be - different for each VOB unit
is that it |s§%ogﬂﬁeggé§érﬁlgi1§ gﬁg'packs of a same kind to be next to each
ot her whery the variabl e code length data is fetched and buffered by a
reproduction apparatus. The exanple shown in Fig. 5B has the packs

arranged into(a 1egupprveader Tigleasht VPB3Esi titdkt BeugRahlgément 1S
nerely for the sake of explanation and is not a necessary 25 condition for
t he data consinfictination ~ The reason why there is a variable
nunber of video

The Video Title Set managemer_lt infé;‘mation is a
collection of control information for reproaucing the video
10 materials, which have not been subjected to any editing
processes and have not been arranged in order of reproduction,
.so that they make up one video title. |
In the present embodiment, a video title is an image
production that is expressed using (1) a Video Title Set
15 number which is uniquely assigned to the title on the optical
disc, (2) one or more sets of PGC information which show the
route taken by the optical pickup in reading the optical disc,
and (3) image information which is successively read from
the optical disc in accordance with the PGC information.
20 These kinds of information are managed by the title set
management information fo_r.each Video Title Set. An example
of such Video Title Set management information is shown in
Fig. 8. As shown in Fig. 8, this Video Title Set management
information is composed'of a VTS internal title search
25 pointer table, a PGC management information table, and a VTS

- time map table.
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26 , and sub-picture packs is that these kinds of data are
coded with a variable code |length, so that even.if both kinds of

pack have a reproduction time of 0.5-1.0 seconds, there is a
considerable difference in the anount of data which is 5 required to
achi eved such reproduction. The nost clear exanple is data for a
noving i mage. When reproduci ng a background still image for 0.5
seconds, or a static RGC pgnagemegt infopmaeien tablgciap wipkevkish f or
0.5 seconds, onIIy a smal | %rmunt of data Ls necessary. However, to
reproduce a SFOTESVRRLY B rIaReEs (W PRGOSRIFRIEMR s A I8E6KIBRCed, a
much | arger apount data is requisred. .This Layge di screpan in the
amount of daﬁ?’g’lvf'dgéBFoafﬁé'l?%&% Jggted o ?‘h#?’%%r%ﬂfé?%ﬁﬁ?'ofs%%‘f"&t iC

RE, SUCT) 95 SO i O St SR AL e LSRR, o
decoding 5 anAdebiE&Gcb8LS PRL r%%ﬁﬁ(ye'@or&@fli% &g&gggag?neﬂlﬂ@(ﬁgr
| is fulfilled by the plurality of sets of PGC information in
the PGC management inform_ation table. Here, each set of PGC
information i§ information which, in addition to specifying
the retrieval order of VOBs, specifies the various control

10 procedures to be executed by the disc reproduction apparatus
when the VOBs in ques_i:iori are reproduced. Examples of such
control procedures are conti'ol to find a VOB (which is to
be réad according to PGC information) at the start of a chapter
indicated by a chapter number, control to displéy the present

15 reproduction time for the VOB (which is to be read in
accordance with PGC information), control to find a desired
-image content in accordan_ce with an indication of
reproduction time, and control for performing a branch
between sets of PGC information.

20 The order of VOBs in the sets of PGC information in
the PGC management information table is expressed as a
sequence of sets of VOB .po'sition information. Here, the
order of position information held by sets 'of'lPGC information
is interpreted by the disc reproduction apparatus as the

25 retrieval order for VOBs. The sets'of PGC information shown

in the figure each have a different retrieval order for VOBs,
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chase scenes need to utilize novenent conpensation prediction to

conpensate for the novenent of the object being filmed. 20

Large-di screpancies are al so present for sub-picture data, so that
there are large differences in the anmount of subtitle information
bet ween scenes where the characters are engaged in a lively argunent,

d- wh t.h t ] | m haki h whjch in
and scenes whang e DOSELS Sroe o S SpSPLel VP PHLRY PROAS, ubiEn I
[ h VOB i | t] 0 . '

)7 ©2Ch VOB At forenc LabedsiSPlO0USLA0N UTE Snleo B0 WRYIng 4. L &
poconss, 11 AEARLASTALY L0ub OIS\ AL 501 VHELE Onon nogBbr ol Us

transfer onlyedrSimbdd PO oh H¥#SmaPiol coberdigs. a large amount of data

I's required, and to have ~ the decoder provided in the disc reproduction
Smtoar atus per f orgn lenord ek fdipddia 1IBE eRAREY T thadt tHaARs fafd ed
at a.

branches between the sets of PGC information recorded in the
PGC management information table. Here, many sets of PGC
information which do not include definite information

showing where branches to the present set of PGC information

10 originate, or information showing what set of PGC_information
is branched to next are recorded in the Video Title Set, since
these sets of PGC information feature dynamic branches where
conditional branch instructions are performed in accordance
with user operations made during reproduction.

15 The VTS (Video Title Set) internal.title search
pointer table is a table which is made up of title numbers,
and pointers to sets of PGC infbrmation which correspond to
VTS title search pointer #1, VTS title search pointer #2,
VTS title search pointer #3.. and is a table uéed for

20 referencing the sets of PGC informatiop stored in the PGC
management information table using a VTS internal title
number . Heﬁ:e, a VTS internal title number is a locale number
for managing separate titles in the Video Title Set.

| ‘Fig. 9 shows an example of the content of the VTS
25 internal title searchpointer table. As shown in this figure,

the VTS internal title search pointers #1, #2, ‘and #3 are
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Here, to have variabl e code-length data reproduced with a uni form
reproduction tine of 0.5 seconds, a nanagenent 10 infornmation pack is
provided at the start of each set of VOB unit, with this nmanagenent

i nformati on pack indicating transfer rate which is required for the
reproduction of the VOB unit to which it belongs, as well as the
transfer rate. - andbuf f er si zewhi char er equi r edbyeachof thevi deostream

15 t he audi o zespeatiualyt nedeanrngefieat Videor fatilenSetr pamben and Vinse VOB
unit. By having the managenment information pack specify the transfer
rates in thisinkgrnahetitie pupbsguéthds pairingpeprresppndipbeteotiecode
t he video data, audio data, apd sub-picture data which follows_the

nmanagenent |nF6FF’rﬁt¥‘B‘Hbe‘20a%%H{neq'ot%|q}'€e 5 fediese naRer RCBIMBRANPPES 0. 5
d f d duct || | hundred

Vi deo packs, TPRHEEheoFobr gaﬁg?%fgﬂlﬁ%vﬁcg oLREOFRPERRBG o e
f ' ' h

Niber of acke are riBg fetinas 285 Enebrial iR WhRSE G 3indits End 00

nunber of vi d@@spﬁﬁkérnal title numbERE Eﬂev’f‘éa§H£§§EQQV"E1ETergar5ﬁ | f
each VOB unit

pointers #1, #2, and #3, are sets of PGC information which
are specified by a selection operation made by the user.
These sets of PGC information are somewhat exceptional when

10 compared to other PGCé, which are stored without information
showing the origins of branches, in that they are specified
by a clear operation made by the user after _referring to the
avaiiable title names. As a result, these sets of PGC
information are appended with the label "Entry-PGC" to

15 distinguish them from other sets of PGC information.

In the VTS internal title search pointer of the
present .embodiment, there are the differences described
below for sets of entry-PGC information ﬁhich correspond to
title numbers. |

20 In the present embodiment, titles recorded on an
optical disc are made up of titles which the.developer has
had recorded in a sequential.'order' from .the; opening scene
to the ending scene (éalled *sequential titles", see species
(1) in Fig. 1), multi—'story titles which dynamically change

25 in accoraance with the user operations which are performed

during reproduction (see species (6) in Fig. 1), and
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I's considered as conprising an average of 200 packs, VOB#1, whi ch has
a reproduction tine of ten mnutes and is nmade up of 1,200 (=10*60*2)
VOB-units, will be nmade up of 240,000 packs. O these, 1,200 will be
managenent information packs. 5 Since the size of each pack is
standardi zed at 2 Kbytes, the storage of this VOB#1 mﬁll take up a 480
Moyt e - (=240, 000* 2Kbyt area on_a DVD I.n the sane may
VOB#3, whi ch FHE S5 55@??&%%@9 SamgSCANGE CAPRIE ShUf SEVEER Y

made up of 9 0 8*60*2 up, of .192,,Q000 .packs,
so that the storage: * n@E%gé aB@B”Mﬁﬁgéfnageﬁp 395355N6§8e1%
(=192, 000*2K ) ar ea. VOB#4, which has a reproduction
time of forty ﬁt' seconds and which is made up of 96 (=48*2) VOB

units, wll 15 be . t (o[~ VOB#3
on a DVD wil | e up a fog%ayé% 5%% n28 *2%b§% )egkgéi %1Qﬁe,

The vi deospag¢s wﬁ&%!heﬁs' IEG@ i‘ﬂﬂﬁﬁn&&l&?tﬁl( YeBin aé;?ample ARG Sa1nhat

the digital data in the video packs in one OB unit forms at |east one

set of digitas theammtf@oﬁathedapeZﬁngasaéﬁepc&fth@ EhAIR§ d&HY. THERe, the
expression "group of
is to say, the linked construction of VOBs is sequential.
The VOB position information in-such a set of Entxry-PGC
information contains all of the scenes, so that the VOB used
10 in the reproduction of a play, for example, can be indexed
with chapter numbers (Act numbers), which allows the user
during reproduction to specify a desired scene using such
chapter numbers. Since the order of VOBs from the opening
scene to the ending scene is decided, it is possible by
15 céunting the sets of VOBI position information using the
Entry-PGC information to have a reproduction present time
displayed along with a present chapter number on a panel
provided 6n the disc reproduction apparatus.
The Entry-PGC information for a multi-story title
20 (such as PGC information #5) only indicates the VOB for the
opening scene, so that once the opening scene has been
reproduced, the disc reproduction apparatus executes a
conditional branch. This conditional branch is an
instruction which indicates a switch to a branch destination
25 set of PGC information in accordance with a #ser operation

made during reproduction. By having the disc reproduction
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pictures” refers to the unit which is used when deconpressing

conpressed digital video data, and is made of around twelve to fifteen
frames of video data. The details of GOPs are st andar di zed accordi ng
to the MPEQ (Moving Pictures Experts 25 Goup) standards, SO 11172 and
| SO 13818. Fig. 6 shows the reI ation bet ween each pack in a

vi deo obj ect (VOB)
and a vi deo Wt"rﬁl Rerfgrmy fhd s ?‘I’ré‘d\/Pée:BranCh rdt $marie Fwidh gk scene

i s depicted u3|n a | ong, hori zont al Stri ich has been p i oned
above the VGB pggne’is ?ﬁgﬁfg?%d @%@ﬁﬁ%r?ﬁl’§° ﬁtHRB ‘%f\ |'s of
subtitle materlals are also given below the VOB. - In Fig. 6, the arrows
shown ext endﬁ’n‘@jg fFds fromthe video materials show how the video

Rl s e oo e L aqlt, SRRk RN e chRERC SRR O O

10 can bg Segfala U MASELIAOUENG SR Ola! CREALGY Hbcause b

scene to th second mark 1s co prctures
interactive titles are titles which are reproduced in

accordance with user selections made using menus, so that
it is necessary for all of the scenes which are not indicated
by a user operation to be concealed. It is also technically
10 difficult to assign consecutive numbers to the image data
which is read for interactive titles. Here, if a producer
attempts to establish a correspondence relationship, the
correspondence between chapter numbers and scenes, and
between the reproductioﬁ time and scenes will become Jjumbled
15 wup, which will only confusé the viewer.

The Entry-PGC information in a quiz-type title (such
as PGC information#3), indicates all of the VOBs from t-he_
opening scene to the endihg scene in the same way as with
a sequential title, althdugh the Entry-PGC information

20 further contains an indication that the image scenes will
be s-elected and reproduc.ed in a ran_dom order, so that the
order of VOBs indicated by this set of PGC information is
kept secret from the user. In order to prevent the user. from
finding out this the image content and order of image scenes

25 by activating a chapter search or time search, the activation

of emulated AV functioms is prohibited.
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(Intra-pictures), P pictures (Predicative pictures), and B
(Bidirectionally predicative pictures) and then stored in the data
fields of video packs 1 and 2 in VOB unit 1. As 15 descri bed above, the
video data will in reality be stored in several hundred vi deo packs,
t hough, for ease of expl anation, only two of such packs have been
shown™ in Fig. n_the _sane V\B.X t he vi.deo fromth‘e 0.5 second mark
to the 1.0 secon&%? Iss "ok §ivg qea@qcalﬂ?ggﬂ-ﬁl&, d%ﬁ%orﬁ‘ﬁﬁl% B
pictures and i stored, in the a_fi S v a and 4
VOB a2 WA BAGHS 3t PRR Y ReERRds R raproateling idE §Eplal he
1.0 second mar e d le e d I n dat a
gxgxitat%eéqi w%e% Ct?z% o) 1léal Pl&@ 9.% d@%gcgaoi) a g#r%g

fields of the Wi d&6 pac e Néx Punit |

following i's ag ey gﬁ@}ggn%g;ecmlﬁgloaé K2 opt1cHEt4PED hPedbpE ANl S

of dubbi ng soundtrac

scene and §he Rudkhg BT Idh Yy G dHd Yt Lot /PRt drhation.

Accordingly, the time search map is composed of a group of
time updating points which will be passed by the optical
pickup when scanning the optical disc. This group of time
updating points is a group of addresses w-nrhich are at intervals
10 ontheoptical disc that correspond to timeresolution. Here,
time resolution refers to the notch width which is used for
reproduction time display, so that if, for example, this is
one second, the time search map is composed so that time
updating points are arranged at intervalé of two VOBU. If
15 this notch width is three seconds, the time search map is
composed so that time updating points are arranged at
intervals of six VOBU; since each VOBU corresponds to a
ieproduction time of around 0.5 seconds. Here, VTS time
search maps #1-#12 shown in Fig. 8 are all composed for PGC
20 information #1, since out of the sets of._PGc information #1-#6
in Fig. 9, a feedback function is only possible for PGC
" information #1 that is set as the Entry-PGC of the sequential

title.

25 {1.1.1.2.1) Video Title Set Management Information-PGC

information
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the sanme way as with the video data, the arrows extending away from

the audio materials to the audio packs in the VOB show that the audio
materials are subjected to one of two 5 Kkinds of coding and are stored in
the data field of each audio pack in 0.5 second units. This is to say,
t he dubbi ng soundtrack on channel A fromthe start of the reproduction
of the scene to the 0.5 second nark is recorded in the data field of

audi o pack A-1 of VGhernfellowing|is tdre eabbimytidn sbHurberdakaon the sane
channel fromthe 0.5 second nmark to the 1.0 second nmark is stored in

the data fi ePRPDErUGELN Fack the detailed coptensti of thenPERGRFPTRAtXORWN i n
t he draw ng, audiq on this channel fromthe 1.0 second mark to the

1.5 sec Qeﬁa’r #3 s coddd 1an§het BFE Management  Inf et 1en t4ablrdio 15
Pt ween_ audiBoER0 Tidect 04 Hhereval cermpre SE°thereoe iBYORPAEER Ti mn
Do) | 8 € rartadLRBRET TS, U known ints A08) bl plindEER0ATY
video data tg 25 wpich it cpg rﬁé@@”éiscoﬁ{?o%@éf%%r%% g@&%;(@ in

fact be stored In a’ preceding or succeedin ahpl e.
The dubbing gpundbhacke88 wieRNehe Bad£&MESARA S Mdwn i ! heps e agduct i on
of the scene to the 0.5 second ma?k %s record"g(]i Jl.l?l iﬁnge B%?a leld of

audi o pack Bedm@iateB #Dthodgh they each differ in content.
The VOB position information table uses sequenc_:és
10 of VOB position information to indicate to the disc
reproduction apparatus what VOBs should be read in what order
for the present set of PGC information. Each set of'VOB
position information shows to the disc reproduction
apparatus the storage bosition- of each VOB on the optical
15 disc, so that the disc reproduction apparatus can have the
optical pickup scan that storage position. As shown in Fig.
10C, each set of VOB position information in the present
embodiment is expressea using as a "VOB reproduction time",
a "VOB offset”, and a "No. of blocks in VOB". When reading
20 a VOB, the disc reproduction apparatus uses the offset
numbers included in the VOB position information and
calculates the logical block number of the 1og‘ica‘11' blocks
in which the VOB is stored, before having the optical pickup
scan only the number of logical blocks ind'icated by the "No.
25 of blocks" on the track of the optical disc. _

The PGC link information is information which shows
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25 while the dubbing soundtrack on the sane channel fromthe o 0.5
second mark to the 1.0 second nark is stored in the data

31 - . field of audio pack B-2 in VOB unit 2. Although not shown
in the drawing, the audio on this channel fromthe 1.0 second mark to
the 1.5 second mark is coded and stored in the data . - field of the audio
‘pack’ B-3 in the next VOB unit. 5 The _dubbi_ng soundtrack _on

channel C fryRathEeRYaguction xpute contdnygscEbRT Fhe presetitelrgicad 0.5

second mark
unit 1,

~audi o on thi
i's coded and
next VOB yni
15 distribu

10

15

20

25

S recorded in, the data field, of audig pack . C.1

f vOB
| bircke 2RE SEBBRR L SR ARTHAR PR HEEHRR oM MBH.chr SRPYRe
A LM RUE S NS Rt R S

s e s A T S
2, SRR OF o e, APPSR ORARAEIE ek vl
set of PGC information is determined in accordance with the
"PGC link information”, and this next set of PGC information
is read from the disc and overwritten into the buffer. In
this way, the PGC information is updated aﬁd reproduction
control can _continue in accordance with the reproduction
route indicated by this updated set of PGC information. Here,
for the example shown in Fig. 10A, only PGC information #2
includes a branch destination ('PG.C information #13), with
the PGC link information of the other sets of PGC information
being set at "NULL". This means that only PGC information
#2 has a fixed link destination.

The PG map is information which shows how VOBs to

be reproduced by the preseht PGC information are grouped

together into chapters, and has a data construction in the

.form of a table which shows the correspondence between the

plurality of PG numbers indicated by the arrow alo, and the
entry VOBs. Here, a PG (program) is a collection of the
plurality of VOBs given in réproduction order by the present
PGC information which are -_grouped together in a single
chapter, with an entry VOB being a V.OB positioned at the start

of a PG.

d of
t he
mar k
e

are



hereinafter be referred to as audio data A, audio data B, and audi o
data C. As one exanple, a dubbing soundtrack in English can be set as
audi o. data A, a dubbing soundtrack in French can be set as audio data
B, and a dubbing soundtrack 20 in Jdpanese can be set as audio data C, so
that the user can switch between them as desir ed. In the
exanpl e shown in Fig. 6, two sub-picture packs -~ A, B are present in .
each VOB, so that twhscom@nekamplesuPsCtirformation#hlBesetsrad distributed
between the data fields of 25 sub-pictures A B.in each VOB unit. As one
exanpl e, Engféphoductigpbetrderstoanine ‘dospluly'edha@rs uhuphered cVoREh, A,
with French subtitles
bei ng di spl a§éd % éﬁéb--p. -cthPr-ewdkhaVoBH# L baing Sfeﬁeas the eadrVWWPB £er abl e

to switch betmeen th sorting the ack data acc rding to
type and ?BﬁﬁﬁbPHWhﬁr H?ﬁrtXPBﬁatée%ﬁﬁu§ﬁ8e§smE£€heﬁFEYf8?ﬁe%°6f vi deo

> data, %Jdl c 98£er éun‘ttlbgr %ﬁr,eangt‘?oBQé ﬁ:eoir};[gr %letdgé aﬂ{ier eentry VOB for
chapter number PG3. By doing so, VOB#1l and #2 are grouped
together into chapter PGl, VOB#3 to #5 are'grouped together
into chapter PG2, ana VOB#6 to #9 are grouped together into
chapter PG3. When a chapter number is directly inputted into
10 the disc reproduction apparatus via a remote controller or
a control panel, the PG number for the indicated chapter
number is found, and retrieval is commenced stérting from
the Entry VOB of'the corresponding PG number.
For the example shown in Fig. 10a, an entry VOB for

15 a chapter number are only written in PGC informétion #1, with
"NULL" being written into PGC iﬁformation #2, #3, #4, #5 and
#6. This is because of the premise that the search operations
using chapter numbers are performed using ohly PGC
information #1.

.20 The PGC standard information is made up of the number
of repetitions, which shows the number of times the sequence
of VOBs wr;i.tten in the VOB position information is repeatedly
retrieved, and a flag which shows whether the VOBs are
randomly selected during this repetitive retrieval.

25 For the example shown in Fig.' 10A, "SLoop Random*

and "3Loop Random" are written in PGC information #3 and PGC.
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produced. These sorted and reconbi ned groups of pack data are called
el enentary streans, so that each VOB is a program stream or "system
streant. which is made up of a plurality of these el enentary streans.
10 (1.1.1.1) Video Object (VOB) -Mnagenent |nformation Pack
Managenent i nformation packs have been descri bed above as specifying a
transfer rate.,and as hei ng arranged at t hef ront of eachVCOBuni t .

Si nceamanagendREPKPGLART - I?SP&S@RWQQ-Yst Hidd JNULES pegingbeach VOB
unit, each mana enment,

I d buf_f
the disc  ROSGAR BE a{,ﬂa‘”gﬁ”"‘%g' 06 R i Eommati Oho Hewd - “FABIOMIco
, [ d b t k th f, t '
Pead and repr GAUEEET SHUFS, SoERERARReBRerER ) %hem%ﬁ' : \é&r‘?”p&% FARARE next
VOB unit | S I %q_’rlg{}%'i thf[ t?hé15 standa%% '19190 g.tgé BSéE ibed
U er.

managenent | nfor ITB.t I on pac verwit I nce each_

TANAGENENts  apdkl OB %@ Gl 4 taa%@@@aaqcbge}a@ Eggfx&gssgg%g@%

readi ng of the Vi éo, sub-pi cture pac
unit, in addi Eh@%rhﬁt&'&?x bEaf—‘é&% [t Ger E0RREQ Five tinfdLOr MRt RNENGEE 02'3)/

applies to the present VOB unit can
to be retrieved in these five repetitions being randomly
selected.

The PGC command table stores various kinds of

10 commands which include conditional branch commands which are
added to the "VOB positibn information table®. By executing
the commands which are written here before and after the
retrieval of VOBs based on the VOB position'i..nf'ormation table,
the disc reproduction apparatus can perform a more dynamic

15 switching of reproduction routes.

The conditional branch commands shown in the present
figure are éxpressed as comparisons to see whether the values
of general registers and immediate values are équal or
higher/lower, with the branch destinations being expressed

20 as PGC numbersl. Heré, general registej:'s are registers for
storing values in accordance with operations made by the user
during reproéluction, and are used to inform the disc
reproduction appératus of user operations which have been
made using a remote controller or a control panel.

25 For the example shown in Fig. 10A, a PGC command table

- has been written into PGC information #5 and PGC information
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be indicated to the disc reproduction apparatus for only the 0.5- 1.0
second period for which the video, audio, and sub- pi cture packs in the
present VOB unit are reproduced. - Fig. 7 shows the data
construction of the managenent 5 information pack. While the video packs,
audi o packs, . and sub-pi cture packs are each fornmed. of one packet, the
managenent information packs are each fornmed of two packets. O these,
one packet i $#6¢avhele i hediaL eRIULLPr Ba8Nbabh Giritten Gaitd @achnber pati on
packet) and the other is called a DSI 10 packét (Data Search Information
packet). Thénfiakfation #0nSbr#eli aphief show@napateibri REOr iMEoPRaphe | S
sonmewhat different to that of a video packet or an audi o packet in
that it is mkBeand #6, adépearihihaaden” pfaa"byateln deatlitndtion isabagedket
header for PCl packet”, a "data field for PCl packet”, 15 a "packet

header for DSh pewksndsand a "data field for DSl packet".

The system header stores managenent information for the entire VOB
unit whi éh has this TheaaBefeeemnand riahiewf PGC jafprmatinn #bontores

according to MPEG standards. _It stores : .
"CmpRegLink R1, 3, "=", PGC#15" and "CmpReglLink R1,4,"=",

-PGC#16" . The former of these commands shows that the PGC
ipformation #15 is selected as a branch destination when the
stored value of the general register Rl inside the disc
10 reproduction apparatus is equal to "3". In the same way, the
latter of the commands shows that the PGC information #16
is selected as the branch destination when the stored value
of the general register Rl inside the disc reproduction
apparatus is equal to "4". |
- 15 The PGC command table of PGC information #6 stores
"Title Play Title#5" which indicates that i:he title of tj.tle

number #5 is the branch destination of PGC information #6

(1.1.2) Logical Construction-Video Manager
20 The Video Managér is made up of VTS internal title
search pointers, video objects, and sets of PGC information,
with it.being possible for its data construction to be
standardized to that of the Video Title Set (although it
should be obvious that it is far more simplified than that
25 of the Video Title Set). The difference between the VOBs for

the Video Manager and the VOBs for the Video Title Set lies
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20 the overall necessary transfer rate and an indication of a

transfer rate and buffer size for each of the video stream the audio
stream and the sub-picture stream The stream | Ds of the two
packet headers in a managenent information pack, as shown by the
oblique shading 25 in Fig 7, is set at the identification code "1011
1111" which I ndi cat es prlvate stream 2".

34 in the fact thaththp(Vigee Manager aisnszsede e igrely ficar mat i on
which is used to perform,rreproduction control in accordance W th

cursor oper RIRFROUGRGERES VRdgmeoRen Rt Heke o fdratsr@ression f"golumens,

when the sub-picture pack is used to lay_.a _5 npenu, nmade up of _a
plurality ofTtEnEeHSTs F€ BricRyin W% ‘g’nﬂﬁ& %n?heb?h%%ss%red on

reproducti o rout

f f d :
route to ano lca]fgﬂiggziﬁ%%%‘?\ac?‘%%ﬁ% ﬁpe g rogég rgf% 63 UCtlon
sueh 5 "1 rd?x%%alﬂh,c Vi s c350LHBRECONL! Be L | {ABELON wmen

an optical disc is loaded into the disc reproduction
apparatus, this volume menu is displayed on the screen
immediately after the optical pickup has moved from the
volume management area to the file area.

10 Since the Video Manager is only used fof the volume
menu, there are the following two differén_ces between the
Video Manager and the Video Title Set. Firstly, while the
VOBs in the Video Title Set include video data for actual
footage, sub-picture data- and audio data, the VOBs in the

15 video Manager only contain a video pack, a éub—pict:ure pack
and a ménagement information pack for a-_background image for
a menu. Secondly, the branch déstinations of the branch
commands in the PGC information and the management
information of the Video Title Set, with certain exceptions,

20 do not exceed the range of the Video Title Set, while the
branch commands in the Video Manager have branch addresses
for titles in a variety of video .Title Sets on the optical
disc, so that they can cross over between Video Title Sets.

The most significant characteristic of .the Video

25 Manager is that it is loaded into a memory provided in the

disc reproduction apparatus for the duration that the optical
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10 operations". Here, switching of reproduction route is “perforned by
havi ng conmands, named "Hi ghlight commands"”, stored in the Highlight
i nf-orsmati on correspondi ng to each ~ itemin a nenu, and by having these
commands execut ed when t he managenent information pack is read by the
disc 15 reproduction apparatus. Since these conmands which - correspond
to 'each item, which in turn correspond to the confirmation operation,
are execut @188 &g tiopsled in the 4ipe FEROORTHiOR JBPIEALRE - s\BY BA¥ANEN units
of one set 0 .. PGC information., _PGC i nforrrati%n I's descri bg{i I n nore
detail 20 [EREeVNideo MedagsdcStorss dn memory in thisavway, Fha&isg ores
I nformati on_whi C%bli %.necgssaré 1_Ior the_r roducii:i on 9 tg{] y:’ G_stream
from the prESETCMSEIOR SDOREAFYF A0 ERERTOP The KORtARS.oS (e Y1FRe
addr esses of,_t he . .precedi ng and _succegdi ng _DSI . packet s, \“Pich are
referred toha??g\ﬁ?eﬁust% 3ﬁzapefgek€%&t?gt Port Enc(ﬁcc%r?g%g)ﬁ%ﬁials? ‘ast forward,
are perfermed. Fig. 11 shows the data construction of the Video
Manager. As shown in this figure, the Video Manager is
composed of "VOBs for menu", "menu PGC information", and a
"VM internal title search pointer table”.
The "VOBs for menu" are VOBs which are specially used
10 for the volume menu. As their name suggests, they include
the sub-picture pack for displaying the volume menu and the
management information pack for performing reproduction
control in accordance with cursor operatiomns and
confirmation operations. The display image for a volume menu
15 is shown in Fig. 12. The VOB for the volume menu includes
a sub-picture pack in which character strings showing the
titles have bee_n_subj ected to run-length encoding, the titles
being "Action movie A: General release version", "Action
movie A: Digest", "Action movie A: Profile Quiz", "Action
20 movie A: TV broadcast version®, "Action movie A: Multi-story
version", and "Action movie A: Multimedia book". The user
selects one of these title name character strings and
performs a confirmation operation to indicate the title to
be reproduced. Here, the management information pack in the

25 same VOB includes a same number of sets of item information

as there are titles, as shown in Fig. 13. These sets of item
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Thi s concl udes the explanation of video objects (VOB), so that the
foll owi ng explanation will deal with the conposition of the Video
Titl e Set managenent information in the Video Title Set. 5

(1.1.1.2) Video Title Set-Video Title Set Managenent I nf or mati on

The Video Title Set management information is a col | ect i on of control

i nf ti f d th t | b

Lub ected o ShEoRRrEiRg Blotl% UG ’Pglr?ar%%rﬁ%&fa shcEL 1R Eafiek 2 3?3er
f duct i hat .t hey_nmk tit i

Che PPboont " chBsRChye S Fhel BdiRS A 81 waw%&&&t%ﬁa?ﬁst n

expressed usi ﬂﬁl(:ﬁ) ﬂov\\[édl?ﬁ -th §o§]eEhe1§1%§f£§’%c‘{§’% 1ot %ﬁii“@h

assigned to t trtTe on e or Nore Serslof PGC

i nformation whhch ’Eﬂ@%&?ﬁespoud{ﬂa& Pgérﬁ‘ki@ 1By thQGSQEEEEQBnpéSKHPtiBn

readi ng the optical disc | mage I nformation which is

successivegyy read frofhe set! b€ epbhGabgi $afbbmaes6hdansBowht Bst PecPCC
informati on. 20 These kinds of information are nanaged by the title set

nmanagenent i niafFsRinaefiiohofogamenyi daothet beak@hgsAniexangee of peef such
Video Title Set managenent information is shown in Fig. 8 As shown in
Fig. 8, this ¥nflermdtiba ®bichahagexehisively used for the volume menu,
| and stores the recording position of the corresponding menu
VOB so thét the menu VOB can be read when the optical disc
10 is loaded into the disé reproduction apparatus. This set of
PGC information is read by the disc reproduction apparatus
immediately after the disc has been loaded in the disc
:;feproduction apparatus and the optical pickup has moved from
the volume management area to the file area, and is used to
15 guide the optical pickup so as to read the menu VOB. In this
way, the volume menu can be displayed on the screen.
The VM internal titie search pointer table is made
up of a plurality of VM internal title search pointers #1 e
#99 which each correspénd to a title number. | An example of
20 this table is shown in F:Lg 14. In this figure, the VM
internal title search pointer #1 corresponds to title number
1, with VM internal title search pointers #2 and #3
respectively corresponding to title numbers 2 and 3.
. VM internal title search pointer #1 includes a
25 pairing of a Video Title Set number and a VTS internal 'title_

number, in addition to a "title playback type". Here, a
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information is conposed of a VIS internal title search 25 pointer table,

a PGC managenent information table, and a VTS time map table.
36 - . : The PGC nmanagenent information table is a table
whi ch stores a plurality of -sets of PGC information. As described

above, VOBs are not subjected to editing processes, so that :
i nformati on show ng which video materials are to be extracted 5 and
reproduced i n"tiele gglaybsickr tdepeil siseinfsanytiodhfsrr hediately fulfill ed
by the plurality of sets of PGC information in t he PGC nanagenent -
i nformati on timfermiey &heedilscsrepnddP@Cion apparfarusmt when 8 seferinibn on
which, in addition to specifying the retrieval order of VOBs,
speci fi es t hehdarkbeen made rrom Ithe reebue denw (rf she glaspifigatinnc
reproduction a p&rlat us when the VOBs in question are reproduced.

ch

Exanpl es of s e CORyRFRPRPILRY ettt siarere off iitie $eakrh RROMESHI ch

iIs to 5 beté]gfg_ according to .P.GC information) at the start of a chapter

Here, the disc reproduction apparatus' i.é informed
of the species type into which the selected title has been
classified immediately after the title is selected from the
volume menu, since it is too late to have such classification

10 established after reproduction of the title has started.
This is necessary in order to have the disc reproduction
apparatus perform a certain process in a very short period
of time. This process is the recognition by the disc
reproduction apparatus of whether emulated AV functi_ons are

15 possible. This recognition needs to be performed in such a
short time since it is necéssary to have present reproduction
time "00:00:00" and chapter number "00" 'displayed on the
panel provided on the disc reproduction apparatué
immediately after the user has loaded the optical disc into

20 the disc reproduction apparatus and has performed a title
selection operation. This is also necessary since there is
the possibility of the user attempting to perform a chapter
search operation and time search operation immediately after:
performing the title selection operat'ion. '

25 If, on the other hand, the réc_ognition of whether

to perform emulated AV functions takes is too slow, it will
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i ndi cated by a chapter nunber, control to display the present 15
reproduction tine for the VOB (which is to be read in accordance vmth
PGC it nformation), control to find a desired i mage content in
accordance with an indication of reproduction tine, and control for
perform ng a branch bet ween .sets of PGC information. 20 The
order of VOBs in the sets of PGC information in - t he PGC nanagenent

i nformati on t@adkdoe cumpietedwithin the shogteperiofl ot tine despboedi on
i nformati on. Here, the order of position information held by sets of
PGC i nf or mat i 8ROVe, s¢ $hak sher disalay ofidhe PreseptoBeRrPERCEpPRIBil. as
the 25 retrieval order for VOBs. The sets _of P I nf, rmatlon sho I n
the figure eachOndPelq” RRE o R% Chan b g FRIMkRST S%f"of” éBEmt be made in

37 . hi Wi t hat lurality of.video ti Ies wi t h
di ff erent repFHBﬁ\é!':t ﬁrhSrﬁté e fggﬁ QVE&?LB?'h%Ei%be g:.sc TR (ﬁ UFEEOR of
sets of PQC | gfoLimLlgn, 14 CloeaBh UBYE to rebSBRAPRECHRABELE 8Barch

i nformati én
operations and time search operations made for a title

immediately after title selectlon
Here, in order to determine whether emulated AV
functions are possible for a tltle, it is necessary to
10 recognize the classification to which the selected title
| _ belongs. The recognition of this classification is made by
determining the "number of sets of route informatien" » the
*presence of loops", and the "presence of automatic branehes“ ,
whieh is performed by judging whether there is any link
15 destination PGC information in the link 'P(_;C information,
whether there is any conditional branch information in the
PGC command table, and whether there are any loop attributes
in the PGC standard information. Hoﬁever, since the sets of
PGC information are distributed within the Video Title Set
20 management information of each Videe Title Set, it is
ﬁecessary for the disc reproduction apparatﬁs in making this
judgment to write into memorir the management information of
the Video Title Set which stores the title that has been
selected by the user. If such access to the Video Title Set
25 is necessary, theﬁ the display of the present reproduction

time "00:00:00" and the title search number "00" will be
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5 . It should be especially noted here that there are branches
bet ween the sets of PGC information recorded in the PGC managenent

I nfrormation table. Here, many sets of PGC i nformati on which do not

i nclude definite information showi ng where branches to the present set
of PGC information 10 originate, or information show ng what set of PGC
I nformation I s branched, to next are recorded in the Video Title Set,

si nce dplavedtey Jhedine mkean Riﬁ tlekt (RIC/SMani ¢ branches where
condi tional branch instructions qﬁxpe ornmed in_accordance . wi th user

operations made duri'hg%e FrORRD ermine herhé”??@’t‘v’rd%% T|tIe Set)
t | tit t { h d
ot s et b

dt t t
;gr Fespen é}% i e S;éegﬁ:ar & p0| nt%gf: C‘%‘fmﬁﬁ ?aéﬁga V'E{i tﬁl e use o
ref erencng di G gertin®En # S¥d TRA %é&é’rﬁﬁém é&ﬁr'%gg one V(S@nagemant

information table using a VIS internal title Here, a VTS

internal tilHewédeEiheeaNOGaLE JRIBRER VOB isTiaf tHBRRY I SERRRAL i t]es .
inthe Video Title Set. Fig. 9 shows an exanpl e of the content

of the VIS nfgabyties naktid breeamelpaiffidl eo peATdianehis itrickginee,
the VIS internal title search pointers #1, #2, and #3 are
of management information packs in a very short period of
time.

10 In view of these problems, a "htitlle playbéck type"
which classifies each title into one of the Qroups is provided
beforehand in the VM internal title searéh pointer table,
so that the disc reproduction apparatus can be informed, as
soon as a title is selected, of the group to which the selected

15 title belongs.

The title piayback ﬁype includes a plurality of flags
for showing the format of the various titles. The reference
numerals al4l, al42, and ald3 shown in the figures indicate
the "sequential single PGC identification.flag“, the "no

20 branch flag" and the "no branch between titles" flag, with
these flags being set at "On" or "Off" to indicate the format
of each title. |

| When the "sinéle sequential PGC identification” flag-
is "On", the title selected by the user is expressed by only

25 one set of PGC information which indicates all of the VOBs

from the opening scene to the ending scene. When it is "Off",
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38 respectlvel y made up of a Video Title Set nunber and VTS

I nt ernal t|tIe nunber (this pairing corresponding to the title nunber.
asstgned to one of titles), and a nunber (PGC - nunber) of a set of

| i nked PGC i nformation. 5 The sets of PGC information which are
i nked to the VTS internal title nunbers in VIS internal title search

pointers #1, #2, and #3, are sets of PGC information which are
speci fied bythes¥PBst iESHmOEEFaPPSHlﬁﬂdécS?et ke Gherending $EEBE &XPs of PCC

information are sorrea/n t exce onaL‘ n (1; ca gd to ot her PGCs, which
e st or b wETRERESEHr BY BEveRaL Bote B8 pel 1 SRMRRREROROOD) BRpl OO 1
that they ar EnEB%aEESH indi S?&ﬁgt %2L &P@%% {BRSE $¥et Sgé‘é@é f%}ter

referring to aval e names a resul e se s” of PGC

i nformation ﬁéﬁdaapﬁﬂﬂﬁér""o'fhtﬁﬂés' abek ncEQbey EECthEOPGé5stQhahhragu' sh
them from ot her sets of PGC infornation. In the VIS internal

title segd chipgopimakioh.t hfor the PELSRHLe eshewh NERtFidhere, agret he
di fferences descri bed " below for sets of entry-PGC i nformation which
correspond t®sequential single PGC identification™ flag is only "On" for
. the VM internal title search pointer #1, with the "Off" state
of the "sequential single PGC identification“ flag for the
VM internal title search pointérs #2 and #3 showing thaf_ out
10 of the title names displayed in the list in the volume menu,
only the "Action movie A: General release version" of title
number 1 is expressed by one set of PGC information indicating
.all of the VOBs from the opening scene to the ending scene.
When the "no branch" flag is "On", this shows that
15 there are absolutely no branch commands for branching to
another set of PGC information in either the PGC command field
of the PGCs included in the title, or in any of the hundreds
or thousands of management information packs in the'VOBs of
several megabytes in length which are indicated in the
20 retrieval order shown in the sets of PGC information for the
title. For the example shown in Fig. 14, the "no branch"” fiag
is "Off" for VM internal title search pointers #2 to #9, while
the "no branch® flag is "On" for VM internal title search
pointer #1. This arises since for the case of video title
25 "Action movie A: General release version" Corresponding to

VM internal title search pointer #1, PGC information #1,
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title nunbers. 20 In the present enbodinent, titles recorded on
an optical disc are nmade up of titles which the devel oper has had
recorded in a sequential order fromthe opening scene . t ot heendi-ngscene
(called "sequentialtitles", see species (1) in Fig. 1), nulti-story
titles which dynam cally change 25 in accordance with the user operations
whi chi are perforned, during reproduction (see species (6) in Fig. 1),
and which is the Entry-PGC infoxgmation for Video FitiesfekeViit| es

where the sane scenes can he shown several ~ times or rearranged into
random or der (988 BfeSPPLadm any; branchpgmmapds in its PGC compradefieddpce
i nformation for a,sequential title, _5 of ichis PGC information #1 is
an exanpl e, iﬁﬁigép s1% Prmatl°8f fRe VeRrs $?oﬁﬂ?hgoﬁﬁéﬂﬁﬂﬁeSEﬁﬁﬁl?ga}he
ond! 19, 5Cene:  Thtens el ok RSHop SrHES - ARIBHAISH SBe thnlBredihos

5 commands. .

For VM internal title search pointer #5, on the othér |
hand, the "no branch" flag is "Off", since the video title
"Action movie A: .multi*story version® corresponding to vM
internal title search pointer #5 has Eﬁtry—PGC information,

10 PGC information #5, in Video Title Set vi which includes a
conditional branch command whose execution depends on the
stored value of register Rl.

It should be noted here that while the present
description deals with the case when oﬁe flag j.s used to

15 indicate the presence (or not) of -branches, a plurality of
flags which correspond to .different kindé of branches may
be used. Here, these "different kinds of branches" refers
to branches which are performed in response to confirmation
operations by the user and to branches which are

20 automatically performed regardless of such confirmation
operations. The former kind of brariches-are called "manual
branches", and the latter kind are called "automatic
branches". If this is the case, titles for which there are.

.abSOlutely'no cdnditional branch commands (which indicate

25 abranch to another set of PGC information in accordance with

a confirmation operation for an item) in the PGC command field
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I nformati on contains all of the scenes, so that the VOB used 10 in the

reproduction of a play, for exanple, can be indexed wi th chapter
nunbers (Act numbers), which allows the user during reproduction to
specify a desired scene using such " chapter nunbers. Since the order of
VOBs from the opening scene to the ending scene is decided, it is

possible by 15 counting the sets of VOB position information using the
Ent r y- PGC i nfaff nette GQ oirhfvensat rapraxd uict | e prease many menagenetitspl ayed
along with a present chapter nunmber on a panel provi ded on the disc
repr oduct i on iapfirrmeatien packs in the V@Bsthertheaetrieramamsier given
mul ti-story title 20 (such as PGC.information #5) only indicates the VOB
for the ispdiha e dnfomatinn hae & Naogaiusd ranchaflsge set

reproduced, the disc reproduction apparatus executes a condi ti onal
branch. Thi s &ond®'ional branch is an i nstruction which indicates a

S ieh LogR branch, destinlich 22, Rtk POSALRRL N L nuscstranee

reproductionno automatic branch commands (which fgéicate

an automatic branch to another set of PGC information) in

the PGC command field of the PGC information or in the very

.many management information packs in the VOBs in the

10 retrieval order given in the PGC information héve a "no
automatic branch” flag set at "On*.

By creating_ the above distinction using the "no

- manual branch" flag and the "no automatic branch® flag, the
route construction of titles can be more described more
15 precisely.

The "no branch between titles" flag is a flag for
showing whether any branches to another .ti'tl_e occur during
the reproduction of a title, aside from when a title number
is selected. More specifically, the "no branch between

20 titles" flag guarantees that the command fields in the items '
of the management information packs and the command fields
in PGC information definitely do not contain any brandh

instructions which branch to another title.

25 (2.1) Outline of the Disc Reproduction Device

The following is an explanation of the disc
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apparatus performthis kind of branch, a dynamc switch to a next
scene is perforned follow ng the reproduction of the- first scene.
Multi-story titles are interactive titles for which 5 enulated AV
functions are prohibited. This is because interactive titles are
titles which are reproduced in accordance wth user selections nade
usi ng nenus, so that It is necessary for all of the scenes which are
not i ndi cat edreprodbgthonsgpaopdnst oD thepibesseauniswkatiiolit | En gleneral,
technically 10 difficult to assign consecutive nunbers to the inmage data
which is readlis¢ repepductient pppasatpges can hepedggedfied inkpt&Wpts to
establish a correspongdence rel ati onsh . correspondence_bet ween

I p, the
chapt er nunbeF¥PEfHd™ LeReare haw-cost jplakerst HELIEB r 3% ce AR PR e e ity

scencs 1| Decome LurbLec 1o up. o S Uh1 Lot con use e v 1T

| LOLTSL] 9 Sl BEbERLERGR Bl 08 ik T B e BT BEGRE 10

e ML POERERLER' MY yifse UEbURKSA B0a0e B SSHASTWLDRL e,

that the sBE8851 98 e Bgui LRt €GrP¥nG Bl SmiS6& i REnECar WAL 88 &S
low-cost player is described. A.perspective drawing in of
this low-cost player (hereinafter referred to as DVD player

10 1), a television monitor 2, .and,a remotér‘ controller 91 is
shown in Fig. 15.

DVD player 1 has an opening in the front of its-case
and has a drive mechanism where a disc is inserted provided
inside this opening.

15 A remote control receiving unit 92, which includes
detecting elements for detecting the infra-red signals
emitted by the remote controller 91, is provided on the front
of the DVD player 1, so that when the user makes an operation

~ with the remote controller 91 in his/hér hand, the remote

20 control reéeiving unit 92 generates an interrupt signal which
indicates the inputted 'kéy.

A video output terminal and an audio output terminal
are provided on the back of the DVD player 1, so that when
these terminals are connected to a standard large-screen (33-

25 or 35-inch) television using AV leads, a video signal read

from a DVD can be enjoyed by the user. As can be understood
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kept secret fromthe user. In order to prevent the user from finding
out this the inmage content and order of Inage scenés - 25 by activating a

chapter search or time search, the activation of erul ated AV functions
i's prohibited. ' 41 '
In Fig. 8 "VIS tinme searchmap #1-#12" is information whi ch shows by

how many seconds the reproduction tine displa I s _updated when the
optical pi ckufrem thiy akoe S‘Fsﬁr@P@éﬁ’n' thea‘ﬂ%‘arﬂl"ﬂ(ﬁ’f H-gla E’&ﬁrﬁ?ﬁ‘?@e‘ﬁ t he
optical disc by the opti cal (ﬁ’glcku ased on any f ets of
|Pformat![_on d° N&EBFdJ-ﬁg‘F?F g & AcReRER Iag 88’!983285 o?ng Jg?oup
o] I me ating d Db t

pi Ck?p when st ﬁﬁ?ﬁg ?hﬁéﬁﬂ‘ﬁ?%gﬁ‘a’f‘%%h%?@gf%ﬁ%e %h%gﬁ fQ tgaﬂﬁ%du FThg
points is a group of addresse t I 10 h

di sc 't hat corY’éEgoﬁthgeY?%iofslegﬁi %tlln E% AR fl e rggolt utei ggtlrgﬂars

to the notgh wi dth Whir{ig féncs@ee%of&rmner b&piefihg%d Fr! BBV ERGAse$O

that if, for exanple one second time search nap is
conposed so tQB_ErLA:Qan. An example of the key arrangement on the remote

controller 91 is shown in Fig. 16. Here, the ten key 911 is
' usedl in combination with the other keys for. numerical input.
The cursor keys 912 arranged in a cross area used for changing
10 the selected item. The "ENTER" key is used for performing
the confirmation of selections. To make a search indication,
the "CHAPTER" or "TIME" keys is pressed, the numerical input
becomes possible and a numerical input mad_e using the ten
key 911 1s displayed on the display unit 913. If the user
15 presses the "CHAPTER" or "TIME" key again, a time or chapter
search is performed in accordance with the user indication.
The "TITLE PROGRAM" key and "PROGRAM" key are also provided
for indicating program reproduction, with a pressing of these
keys also making numerical input possible, so that if a number
20 showing the reproduction order is inputted using the ten key
and a same program key is pressed, the reproduction command
is confirmed. Using the "TITLE PROGRAM" kéy, the user can
indicate programmed reproductioh for a title, while the
"PROGRAM" key is used to indicate programmed reproduction
25 for achapter. BAsoneexample, if the user presses the "TITLE

 PROGRAM" key and the reproduction order "3", "4", “"2" using
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updating points are arranged at intervals of two VOBU. If 15 this notch
wdth is three seconds, the tine search map is conposed so that tine
updat.i ng points are arranged at intervals of six VOBU, since each VOBU
corresponds to a reproduction tinme of around 0.5 seconds. Here, VTS
tinme search maps #1-#12 shown in Fig. 8 are all conposed for PGC 20

i nf'ormation #1, since out of the sets of PGC information #1-#6 in Fig.
9, a feedbadihe HeSt Kei.i §i5ARyNPEBSE D! 2" f oF 1k numbes & manch ¥ ikle hat i s
set as the Entry- PGCof t he se nti al titl 25 (1.1.1.2.1) Video
Title Set MEERSFent2" rﬁ?’g?‘?ie in thaf 5 on ' '
42 The followng is an explanation of the data
construction and the detailed content of the PGC information #1, #2,

43 #6 Ing hy RECIRIAGSTENte) QO ATLE e

5 Disc Reproduction Device

Fig. 15 is a block diagram showing the construction
of the DVD player used in the pi:esent embodiment. The DVD
player' includes a drive meéhé.nism 16, an optical pickup, a
mechanism control unit 83, a signal processing unit 84, an

10 AV decoding unit 85, a remote control receiving unit 92, and
a system control unit 93. AV decoding unit 85 comprises a
signal separating unit 86, a video decoder 87, a sub-picture
decoder 88, audio decoder 89, a state dispiay unit 209', and
a picture mixing unit 90.

15 The remote control receiving unit 92 re_ceivés a key
signal which is infra-red transmitted when in a key on the
remote controller 91 is pressed, and generates in interrupt
signal showing the pressed key to notify the system control
unit 93 of the pressed keyasa "recéption instruction”. Here,

20 the kinds of reception instructions which can be used to
‘notify the system control unit 93 include start reproduction
instructions, stop reproduction instructions, button
selection instructions, button confimétion instructions,
chapter search instructions for an indicated chapter number,

25 time search instructions for an ,indicated ‘time, chapter

program instructions including a reproduction order
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Here, Fig. .10A shows an exanple of the PGC information 5 nanagenent.
table. As shown in this figure, PGC information = #1, #2, #3 ..... #6
have-a-conmon aspect in that they are all generated with the data
format shown in Fig. 10B as a tenpl ate, although they each differ in
content. The VOB position information table uses sequences 10
of VOB position information to indicate to the disc repr oducti on
appar at us whaingiestibpufdrbehaphdersn ahdt tdtder prografoinshrzugkédsest set
of PGC information. Each set of VOB position information shows to the
di sc reproducipghuding appapredycthensesdageipdiratdanoforatht¥eB-on t he
optical 15 disc, so _that the disc repraoducti on apparatus can, have, the
optical pickup scan tTae StIFeLTRAY BHt ZO%SHswA fhsplgy unit whkcheach

set of VOB position infornatiogn in_the present. en‘%od' nt | s expressed
i PVEB § (G dapeid cryBtal Ranels i he Juke, SRt Lf
gfgggsa?nava%". V(\E!qu: reading. 20 VﬁB, e,di sc repr ducE:i g at us
uses the gffs%¥°V18edn%%ggsfFﬂ%Fl?%e5 _Frp‘%ﬁé’%rp si t15h = ﬁ?&%ﬁgﬁ?yand
| cul at t h&al .0f .t i . . ' .ch th
VB T's st or edbSrale FeRFESLEHIRE Bt SryBRsi7i 80REY i pocbRadibEr

of 1ogrcal Dleskn thd SRS SrdiP the’oys Obm RAMSHL AhilD3L T a5k the
ptical disc. _ The I'"'nk Information Is 1 nformation I ch
shows to display the title number of the title being reproduced,
the chapter number, and the present reproduction tin_le. On
10 receiving a display invalidating signal from the system
control unit 93, the-sk:ate display unit 209 terminates the
display of title number, chapter number and ;‘eproduction time.
Here, it should be also noted that it is also possible for
the state display unit 209 to be constructed -ﬁo display only
15 one of title number, chapter number, and ';:eproduc-tion time.
The drive mechanism 16 is comprises a platter onwhich
an optical disc is placed and spindle motor 81 for rotating
the inserted optical disc. The platter c_én be moved in and
out of the DVD plaver by means of an eject mechanism which
20 is not shown in the drawing. The user places an optical disc
on the platter when it has been projected forward outside
the DVD player. After this, the platter is moved back into
the DVD player so as té:_o load the optical disc.
The mechanism control unit 83 controls the spindle

. 25 motor 81 for rotating the disc and the mechanism made up of

the optical pickup for reading the signal from the disé and
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43 . what reproduction route continues after the present

| ogi cal bl ock, and stores link destination information which shows
what "set of PGC information should be next read into the buffer. When .
the reproduction according to one set of PGC information 5 is conpleted by
the di sc reproducti on apparatus, the next set of PGC information is
determ ned in accordance with the . "PGC link information", and this
next set of R&tuwatorndfiof the opticaibdpickupt heSpkoicfarall wertiwetten into
the buffer. In this way, the PGC information is updated and

r epr oduct i on meéchagbsmrednzel curitti BAcadiusice dhiamotow sheeficaceprdihgt i on
rout ei ndi cat edbyt hi supdat ed setof PGC nformation. Here, : °~ for the

exanpl e shownt® @ trgckipasibhey 8T fiesd bat spatem controhamide83a Mfanch
destination (PGC infornmation, #13), wth .the PGC link information of
the other set&h@fsame timer nﬁ?i%"eﬁjth%e‘i’w@l%]f eickyp)lpy contrellings

that only PGC j nfornmation 2 hgs_a fixed |link destination.
The PG mad | SRAHASSh AP EH I BIS haping detected’a correct

track by servo control, waits for a desired physical sector
before reading signals continuously starting from desired
position. |

The signal processing unit 84 converts the signals

10 read using the optical pickup into a sequence of digital data
while performing various processes such as amplification,
waveform shaping, conversion to binary, demodulation, and
erroxr correction. It then stores the processed data in a
buffex'memory'.inside the system control unit 93 in logical

15 Dblock units.

The AV decoding unit 85.applies_cértain processes
to the digital data inputted as VOBs and ébnverts them into
the video signals and audio signals. | |

The signal separating unit 86 receives the digital

20- data transferred from the buffer memory in ﬁnits of logical
blocks (packets), and classifies the data into packs of

- management information data, video data, sub—pictﬁre data,

or audio data by identifying the stream ID and sub-stream

ID of each packet. The signal separating unit 86 outputs

25 wvideo data to the video decoder 87, audio data to the audio

data decoder 89, and sub-picture data to the sub-picture
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be reproduced by the present PGC i nfornation are grouped together into
chapters, and has a data construction in the 20 formof a table which

shows- t he correspondence between the plurality of PG nunbers indicated
by the arrow al O, and the entry VOBs. Here, a PG (program.is a
coll ection of the plurality of VOBs given in reproduction order by the

S AETE O Ciee R R
PG . . . 44 . .
el o, PCETIRISIERY dREpTmBkionpacks €0 the gxsrem coptErl Wit 97 voms

s the ent riues Tusth data g ouduted, he evarelhedionbl S B 18 30
RS e e o W MRS AT i W [
i nto chagt erg PehowiCBAFLQ. P *hes8! PURSE: IAEIdM ing one set of audio

data (A, B, or C) and one set of sub-picture data (A or B).

On receiving these indications from the system control unit

93, the signal separating unit 86 outputs only thle data on

the specified channels to the audio decher 89 and the

10 sub-picture decoder 89. The data on the otﬁe_r channels' is

discarded.

{2.2.1) Disc Reproduction Device...

Construction of Signal Separating Unit 86

15 Fig. 18 is a block diagram showing the constl_’uction
of the signal separating uﬁit 86. As shown in the drawing,
the signal separating unit 86 comprises an MPEG decoder 120,
a sub-picture/audio separati_né unit 121, a sub-picture
selecting unit 122', and an audio selecﬁing unit 123.
20 The MPEG decoder 120 determines the types of packs
tra_ﬁsferred from the buffér memory by checking the stream
IDs and outputting the packéts as follows. If the stream ID
is "1110 0000*, the MPEG decoder 120 outputs the packet to
the video decoder 87. If the stream ID is "1011 1101", the
25 MPEG decoder outputs the packet to the sub-picture/audio

separating unit 121. Alternatively, if the stream ID is
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into chapter P&, and VOB#6 to #9 are grouped together.into - chapter
PG3. Wien a chapter nunber is directly inputted into 10 the disc

reproeducti on apparatus via a renote controller or a control panel,

t he PG nunber for the indicated chapter nunber is found, and
retrieval is commenced starting from the Entry VOB of the

corréspondi ng PG nunber. For the exanple shown in Fig. 10A,
an entry VOB f&P111bL1 ché&%ﬂpﬁ@r’rﬁéfzoﬁﬁ€ 120 youlrute then PrcketnEer #8@i on
#1, with ~"NULL" bei ng witt Q into PCC information #2, #3, #4, #5 and
#6. This i s bE¥SHEB S‘PnFﬁ‘é pPBiFsd3that the search operations

TJibnng_r‘apterTRE"E%rcs SRR P FrOF A TORO| SHERRE U OFthel RBrBEStS  of
repetitions, WLGH R LhG: WIRPL, Ohidd RS LbE: 390160 ¥Rie subyop PLLYEES

witten in the rons repea Ieved, and

a flag whisgh §Q9g@t#ﬂst\3§{tt{@zvq%§iﬁﬁ. sub-strd rfl% gel.g@?__ed*duilgg this

repetltlve retrieva or the exanpl e wn I n A,

;ﬁ'aoggcRa”dom:o the agdfo” §é98@tfﬁ§dﬁﬁltai§3"‘£ft£ﬁ§1f”sﬁ@fsti‘éé&ﬁ”?ﬁ':Pé‘ #3

"1010 O****_  As a result, each set of sub-picture data and
audio data is appropriately 'output to either the sub-picture
selecting unit 122 or the audio selecting ﬁnit 123.

10 The sub-picture selecting unit 122 outputs the
sub-picture data on the channel number specified by the
system control unit 93 to the sub-picture decoder 88 and
discards the rest of the sub-picture data. If, as in the
example of Fig. 6, sub-picture 'materiéls for channels A and

15 B are respectively English and French subﬁitles, t'hen” a
specification of channel A by the system control unit 93 will
result in the sub-picture selecting unit 122 outputting the
sub-picture data on channel A to éub—picturé decoder 88, with
the sub-picture data on channel B being discarded. As a

20 result, the sub-picture decoder 88 decodes only the English
subtitles.

The audio selecting unit 123 outputs the audio data
on the channel rumber specified by system control unit 93
to the audio decoder 89 and discards the rest of the audio

25 dafa. If, for the example shown in Fig. 6, the audio material

on channels A, B, and C are English, French, and Japanese .
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i nformati on #4, respectively, with "NULL" havi ng been witten in the

ot her -sets of PGC information. Here, "Randont is attribute information
which iss an.indication for random retrieval. |If the standard
information is set as described 5 above, the retrieval of the VOBs

I ndi cated by the VOB position I nformati on of PGC#3 is perforned five
times, with the VOB to_be retrieved in these five repetitions being
random y seupgéragks, then a specwféqa@e%!omfaneh@aaﬁg B¢ dresthari ous

ki nds of 10 commands whi ch include conditional branch compands_whi ¢h are
added to the sY&BePoSPRtERYi MPdtndPti WAllaprsultpinekbeupPdgo selepkdng

conmands which are itten here before _and_after the retrieval _.of VOBs
based on the Vaétp#gi t?‘b‘?P‘F‘F\’?’tF?TE&HeoﬁufiéBI data on Gp‘ﬁém&lls% §Q M aRER 8N
appar at us can perfor nor e, dynam ¢ 5 swi t chi,ng .of. repy.oductj rqutes.
The conditi ongecﬁflgﬁghawﬁgﬁo%u%mq%?q% BPgs(grﬁelng J'I‘si'::j't’ﬁdl?%afr eRS

e0i stors ndoi RRBHLE o Ve Gheg) doshuer 40 WEcbiRs ontyt T Hidhien

branch desti ngtoiugl@%%%%ikng expressed 20 as PGC nunbers. Here, general
registers are registers’for ~ storing values in accordance with

operations made by thendsgideo decoder 87 decodes and decompresses the
video data sent from the signal separating unit 86, before
outputting the data to the picturemixing unit 90 as a digital
10 video signal. |
The sub-pic_ture decodef 88 decodés and decompresses
the sub-picture data sent from the signal separating unit
86 if thé sub-picture data is image data compressed with
run-length compression, and outputs the sub—piéture data to
15 the picture mixing unit 90 in the same format as the video
signals. ﬁere, if the image data is_ provided with aplurality
of items and the user moves the cunsor between these items,
the system control unit 93 instructs the sub-picture decoder
88 to change tne color of _the image data in question. Such
20 color. changing indications are outputted based on the item
color information recorded in the Highlight information, so
that the display of items can be changed to the selection
color or the confirmation color. Here, movement of thé'
cuﬁ:sor among these items is displayed to the user by changing
25 the selection color and confirmation color.

The descriptibn of the construction of the DVD player
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during reproduction, and are used to informthe disc reproduction

appar atus of user operations which have been made using a renote
controller or a control panel. 25 _ For the exanple shown in Fig.
10A, a PGC commuand tabl e has been witten into PGC information #5 and
PGC i nformati on 46 #6,
whil'e the word "NULL" has been written into each of PGC I nformation #1

to #4. This smsmtinugs wdithprefereneadio §ig. 17. #Thmauddo decedarmlion of
a branch destination is based on gp nds. 5 . The PGC comand
table of POEPRPSFRRERISHESads, he audio ke seRk Raomgsional ' paoiis'

d "CmpReglink Rl 4, "=" PGCH#16". The.f .of .t hes, hows
Thot Che pors8baratfng it £6 bAFEE ouFRLEEAngLasohiah oL S T by whon

t he stored val of the general reqist Rl .inside the,disc 1
reproducti on appar at ei%l%ﬁ‘ﬁ]g? P *%eé%eo%%t%@,wﬁeeo SIS’nafqlat_ter

of the cammapgses htRX\QiﬁQaEhE hguaggt.é nh?&q%.{ggo#&écoder 87 and sub-

picture decoder 88 according to the ratio specified by system
c;ontrolling unit 93. This mixing ratio is determined based
on the contrast given in the item color infbrmation in the
Highlight Information, and can be changed for each GOP unit. .
10 The picture signals are converted to an NTSC (National
Television System Committée) video signal which is then

inputted into the TV monitor 2.

(2.2.2) Disc Reproduction Device...

15 Construction of System Control Unit 93

The following is an explanation of the internal
construction of the system control unit 93 which is shown
in Fig. 19. As shown in the figure, the system control unit
is made up of a remote control input interpreting unit 71,

20 a reproduction control unit 72, a button control unit 73,
a command interpreting/executing unit 74, a buffer memory
94, a system state maﬁagement unit 750, and a valid function
determining unit 760. |

The buffer memory‘ 94 is used for storing the data

25 which has been subjected to the various processes such as

amplification, waveform shaping, conversion to binary,
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is. selected as the branch destination when the stored val ue of the

general register Rl inside the disc reproduction apparatus is equal to
4", 15 The PGC command table of PGC information #6 stores
"Title Play Title#5" which indicates that the title of title nunber #5
I's the branch destination of PGC information #6. (1.1.2) Logical
Construction-Vi deo Manager 20 The Vi deo Manager is made up of
VTS internal démd@dulationeamchepoemntcorsecticns obf ¢besdabmwrdétencinReEC

i nformation, . with it being possible for its data construction to be

st andar di zed e tPaffer memoxyd2 I$tVéd€EtT%El?h%ﬁﬁhmﬂﬂagemen§hould be
obvious that jt_is far-nore sinplified t{han that of the Video Title

Set). The di %?E?E‘H%El%t vierd & WE1GERE $FO anotl%% bufé&; w&&&&eilsamatt he
VOBs for the V] feo Tit Set li.es

in the fact tﬁ ushe2 Wgeo %rﬁbeePF}?ﬁmdéx&FugpﬁeP?tf‘o?s a VOI?Ep‘FIE)%Ium ng
the vol umg negystgﬁrc%népoel i ERe e§§|€) élf)éfjémche data one pack at a time

to the signal separating unit 86. By when VOBs are
transferred in this way, the management infbrmation packs
will be sent beck from the AV decoder unit 85.
The remote controller input interpreting unit 71
10 interprets the remote control key data received by tr_le remote
control receiving unit 82. This interpreted remote control
key data can be a start reproduction ins_truction, a stop
reproduction instruction, button selection instruction, a
button confirmation instruction, a chapter searxrch
15  instruction for an indicated chapter number, a time search
| instruction for an indicated time, a chapter program
instruction including a reproduction order indication for
chapters, or a title program instructidn including a
reproduction order indication for titles. Of these, button
20 selection instructions and button confirmation instructions
are.outputted to the button control unit 73, while start
reproduction instructions, stop reproduction instruétions,
chapter search instructions, time search instructions,
chapter program instructions, and title program instruct_:ions
25 are outputted to the reproduétion control unit 72.

The button control unit 73 stores the management
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menu” refers to a nenu in which all of the titles stored on t he
optical disc are recorded, so that when the volune nenu 5 is displayed,

the user can select one of the titles. Wen an optical disc is | oaded
into the disc reproduction apparatus, this volune nmenu is displayed on
the screen I medi ately after the optical pickup has noved fromthe
vol ume managepent area to the file area. . 10 Si nce the Vjdeo

Manager is ontHEOEEALIOR RIK RAi Ghe VOB whigh is heindarepraeursd Wil two
Firstly. ahi ISErTREeves o Hhia AY SPaager, Bt ot AR UIBSH: AdBHER: f or
W aes. wanager SEPRELR ARSIl 8hA 4 B SorlEl Anek B PRI 1°
_ . . | f _ .
Secondly, t ne-br ot He@fteaf it SARSRECERHCKRIE: Shone. nfelfiiting o
e . _ . | |

| nformat i an a&ﬂlehﬂwgoconubmf 18R Xb ¥nd BY. doABAcH hnfr 584

with certain excepti not excee e range of the deo Title

Set, while theor chahyingckeBBIES Jin thide sWbdpe caradeh Kayerbersea

addr esses for titles in a variety of Video Title Sets on the optical
di sc, so thatatBeyneadnt6r tRé buttohetweeheVedadifmhtodet6lor in

The nost significant characteristic of the Video 25 Manager is that it is
| oaded i nto aaceopdsgnpeovitkedhenHipblight information in the PCI packet
of the stored management information paék,. Also, when a
10 button confirmation instruction is reéeiv'ed, is sends the
command assigned to the selected button to the command
interpreting/executing unit 74. |
The command intej_:preting/executing un{t 74
interprets the command inputted from the button control unit
15 73 and, if there is a change of PGC informé._tion which changes
the reproduction route, the command interpreting/ executing
unit 74 outputs a reproduction control instruction notifying
‘reproduction controi unit 72 of the new PGC information, as
well as outputting a system state éontrol instruc.tion'
20 notifying the system state management unit when there has
been a change to the state parameters stéred inside the
system.
The valid function determining unit 760 is made up
of a route information flag storage unit 761, a route
25 information flag storage unit 762, and a permitted function

table 763.
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di sc reproduction apparatus for the duration that the opti cal

48 disc is loaded in the disc reproduction apparatus. By
havi hg" the Video Manager stored in nenory in this way, the disc
reproduction apparatus can refer to the content of the Video Manager

W thout performing a disc access operation. 5 Fig. 11 shows the
data construction of the Video Manager, As shown in this figure, the

Vi deo Manager i s MroE&d 18‘[’""%3‘0 oFlﬁgnﬁtora%ﬁEP’thC?qlnﬁ

and a "\ Ier naI t.|t e se i.nter - The "VOBs

for menu" aret ss Je %W&‘%’d‘tﬁ ca}to’r"'i‘ ef]ﬁﬂurre menu.  As
ing .

their nane suggests, heYrouQ:Cl ud

t he vol une nmenu and t enﬁﬁgagf?gﬁf'of‘an %)1::%]%:#%% J%rs% Iay
[eproduCt i On epe nBORLL Al TARPALABRGS ML LHODRL Fagsnaéi@fsigﬁag houn

confirmation operat I '0NS mage a volume nen
in Fig. 13. The VOB fsgfe tﬂlﬁ:ﬁ‘ﬂ!ﬁg@ m{:ld}f:-ltl&ﬁ% 763 stores the
necessary combinatiohs of the set states of the flags in the
route informatioﬁ flag storage unit 761 and the route'.
information flag storage unit 762 for eachof a chapﬁer number
display function, a reproduction time display funcf.ion, a
10 chapter number search function, a time search function, a
chapter programming function, and a _titlé programming
function to be permitted. An example of this permitted
function table is shown in Fig. 20. As shown in this figure,
the chapter number displéy function , the reproducti§n time
15 display function, the chapter number éearch function, the
" time search function, and the chapter programming function
are only permitted when both the "sequential singlé PGC
identification® flag and the "no branch" flag are "On". In
the same way, the title programming function is only
20 permitted when ﬁhe "sequential single PGC identification"
flag and the "no branch between titles” flég are "On".
The system state management unit 750 includes a group
of state registers 751 which is made up of '-all kinds of
registers showing the present state of the disc reproduction
25 apparatus, a video manager buffer 752 into which the Video

Manager is loaded, and a PGC information buffer 753 into which
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a sub-picture pack in which character strings show ng the titles have
been subjected to run-length encoding, the titles being "Action novie
A. General release version", "Action novie A. Digest", "Action novie
A Profile Quiz", "Action 20 novie A TV broadcast version", "Action novie
A Milti-story version”, and "Action novie A:" Multimedia book". The

v

user sel ects one of these title nane character strings and

perforns a cotii¢ Bad infovpativnovhich iisdpresenthy heing used is ldmded.
reproduced. Here, the managenent information pack in the 25 sanme VOB

i ncl udes a sdtereurihe gupupeef sdfatiq sroiateraaiibis madeawp ofean audio
titles, as shown in_ Fig.,K 13. These sets of item

49 channel FegiFBRT st dr SUR-PIFELEe Pregistermed dPFhi RHPRYi cates a

branch to eachetjtle nunber and a * gal et tie conver si xrr%}gg" . _Whi ch
shows the ar G°BHF TRE: B RIEPMREECE S RHT - chamgE numbor, ZRotEer
corr espong e bl ekl SEASY SR Lolieaiceiep shawPE S
drawi ngs) is ?eéfétgi-. PGC ' - '
| The audio channel register is used to store the audio
channel number which is.presently valid, with the sub-picture
channel register storing the sub-picture channel number
10 which is presently valid, with these numbers being_ outputted
as a control signal to the AV decoder unit 85 to indicate
the present audio channel and sub-picture channel. When
reproduction is 'commenced by the reproduction control unit
72, the title number of the title being reproduced is stored
15 in the title f;uinber register.. At the same time, the number
of the Entry-PGC information for the chosen title is stored
"in the PGC number registexr. Here also; when the_ reproduction
of VOBs n the reproduction order indicated by the PGC ' .
informatioﬁ determined by the reprbduction control unit 72,
20 the program number of the classification riumber of the VOB
which is presently being reproduced is stored in the program
number register.
The chapter number register is used t§ store the
chapter number, whil_e the reproduction elapsed time register
25 is used to store the elapsed. reproductio_n time. The title

number register stores the title number. While reproduction
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information which is exclusively used for the vol une nmenu, and stores
the recording position of the correspondi ng nenu VOB so that the nenu
VOB can be read when the optical disc 10 is |loaded into the disc
reproduction apparatus. This set of PGC information is read by the

di sc reproduction apparatus i medi ately after the disc has been | oaded
in the disc reproducti on apparatus and the optical pickup has noved
from t hdsvbeing pemntopned: tirecwalueshetdred byr thesemegisstmmssiare 15
gui de the optical pickup so as to read the nenu VOB. In this way, the
vol une nenu wdat@dj%pgayae@q@mecﬂae énlhanesuch updating is Texrfgunied.cenal
title search pointer table is made p of a plurality of VMinternal
title searchgssitmcdr sigpal showing t&@gumﬁaéﬁdéﬁe e dereypputited e the e
nunber. An exanple of 20 this table is showm in Fig. 14. In this figure,
the VM st Aismiae Wedr AP%roi nter #1 corresponds to title number

Lo oo o ) P SO A M R .
22 20 e U8 e 9o PRYUAIAN Bs83, ke G btiELEnd @
Here, a DVD player will be explained belévg with reference to these |
figures. |
When the user presses the eject button on DVD player
10 1, tﬁe piatter is moved outside of the cbver. When a user
places an optical disc on this platter, the piatter is then
moved back into the DVD player; 1 to load the disc. As shown
in step S121 of Fig. 21A, the system control unit 93 is firét
waits for a disc to be inserted, and, on detecting that a
15 disc has been loaded ﬁsing an optical sensor or the like,-
controls the mechanism control unit 83 and the signal
processing unit 84 to perform rotation control with the
optical pickup is positioﬁed in the lead-in region. This
operation continues until stabilized rotation has been
20 achieved, at which péint the optical pickup is moved outward
from the lead-in region and reads the volume management area.
Based on the information in this volume management area, the
video manager is written into the vidéd manager buffer 752
(step S122). The system control unit 93 also calculates the
25 storage address of the PGC information for the volume menu,

and writes the PGC information into the PGC information
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"title playback type" is information for imedi ately I nform ng the
di.sc reproduction apparatus, when a sel ection has been nade fromthe
volune nenu, of the classification of the corresponding title in the
VMtitle search pointer 5 table. ' " Here, the disc reproduction
apparatus is informed - of the species type into which the sel ected
title has been classified immediately after the title is selected from
t he vohbufEere{step 53830t iSinoe tlis RGC Hafornadial dssiforcaheon 10
established after reproduction of the title has started. This is
necessary i vodaer mepuhave idestimsl depcbévbufber, so thaiatimeusypérfior m a
certain process in a very short period of time. This process is the
recogni ti oncoptmed yndE& 93 capepebelictd okt sentanis agd ardcudatentihet ed AV |
functions are 15 possible. This recognition needs to be perforned in such
a shor EtorRgespadeese PE EBecYRRs \te P dmpyadsad fogptiguPerdn

time "00.00: 00" d chapter nunber_"00" displayed on the anel

provi ded® on e § §CV9%§Pogﬁc’f‘?%°%‘b‘b%‘? é‘isuégcn'éegi' n&é%lisé’tsézleyy‘ '&Bf‘&?mg‘he user

_ has | oaded tu@x%.togt_?i %%ltpq\it%cai U Rtrol signal to the mechanism control
| unit 83 and to the signal control unit 84 and has the
determined VOBs read from the optical disc. As a result, a
volume menu, such as that shown in Fig. '12, is displayed on
10 the TV monitor 2 (step S124). When this volume menu is
displayed, the reproduction control unit 72 waits for the
selection of a title number (step S125).
Here, the user views the list of titles and confirms
a selection of his/her desired title number. The state
15 display unit 209 is then made to display the seleéted title
number (step S126), and the-Highlight command, "PlayTitle",
which is stored cbrresponding. to the selected title number
is read. Following this, in step S127 the VTS number #i and
the VTS internal title number #j are read from the title search
20 pointer #k corre_asponding to the title nunlbef #k indicated
by the operands of the "PlayTitle" command. In step S128,
the title playback type #k is read from the title search
pointer #k corresponding to the selected ti.tle number #k.
In step S129, it is judged whether the "sequential single
25 PGC identifiéation" flag is "On", and in step S130 it is judged

whether the "no branch”" flag is "On". These judgments are
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20 the disc reproduction apparatus and has perforned a title sel ection
operation. This is also necessary since there is the possibility of
the-user attenpting to performa chapter search operation and tine
search operation i medi ately after performng the title selection

oper ati on. If, on the other hand, the recognition of whet her
to performermlcagrfg][AV functlons takes is too_slow, |

g%ove so that the di SR e rtelgﬁeﬁ %@ﬁﬁﬁ??&%ﬁ]ﬂ% d;&ggl 88d '
and the chagt el%”%mti’ﬁ ﬁEFgBenﬁ’ac@ 1% a "Nqj J%encthé"’gt rt of

T ebpond Lo%eaorartﬁgﬁaﬂ'?i e r%%%%%ﬁé%”‘sﬁila%vrat uié’eﬁ%‘éﬁ%%? BHE mde
order to L&%f}ﬁfh@%‘?ﬁd Yo 4 ol SR, R possibtss mesdlS, L
title, ig I ﬁé‘%ﬁ%ﬁ%@é& %ogé@heﬁ:e&i’gﬂ'é?etéletl‘é ﬁﬁﬁlb@rcat ix‘?rl:ﬂ& Wk t he

selected tit
in step S132, the state dlsplay unit 209 is deactivated and

the processing advances to step S133. Note here that the
display in step 81'35 is merely a display of information to
the user, so that this step may be omitted.

10 When both of the flags are judged as being "On* in -
steps S129 and S130, the processing advances to st.ep S131
where the time display of the state display unit 209 is reset
to "00:00:00" and the chapter display is reset to "00", with
't:he processing then advancing to step S133. 1In step 8133,

15 the title number #j and the number of the Entry-PGC
information number are read from the titie_ search pointer
of the video title set indicated by the VTS number #i and
are written into the group of state registers 751. The route
_processing routine is then called in step S134 with the PGC

20 information #k read in this way as the Entry-PGC infor_matiori.

Fig. 21B is the flowchart for the route processing
routine. In this figur_e, the "VOB pointer" .indicates the VOB‘
to be read out of the VOB position information in the PGC
information stored in the PGC :'Lnformation buffer 753, while

25 the "block pointer" indicates the logical block which is

presently being read iﬁ the VOB indicated by the VOB poi_nter.
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bel ongs. The recognition of this classification is nade by det er m ni ng

the "nunber of sets of route information”, the "presence of | oops",
and -t he "presence of automatic branches”, which is perforned by

j udgi ng whether there is any link 15 destination PGC information in the
l'ink PGC information, whet her there is any conditional branch
information in the PGC conmand table, and whether there are any | oop
attributes 1In sitept isa4RGCthleaNOdr goiintermisi dnitibdieed;, whinbeish&oset s
of PGC information are distributed within the Video Title Set 20
managenent i shersetitontbé fardt VOHd® trhem@psitionsinformarMé;ab}ef or
the di sc reproduction apparatus in nmaking this. gnent _to wite into
nenory the nefagbeeBGCimbormationdik. In shep\SHED, 'ﬁlﬁ dlogk pRiBKST or es
the title that has been sel ected by the user. If such access_to the
Vi deodTl tle Setindtiatinedesduigh isHansanea apltdie éilrﬁﬁelqgléé%lolock
reproduction time " " "

52p 5 in VOB#i J.ndggatq.gdol(o)y t%:{]ed \}Orllaeptollilltgrs.eaﬁg}rc]tnuinrie esrtep0 143 will be

a check is performed to see whether an event has been caused
by a user operation, and if not, in step S144, the mechanism
control unit and the signal processing unit are activa_ted
to read the logical block indicated by the block pointer.
10 Here, since each VOB is made up of a plurality of VOB units
which each have a management informatiérg pack at the front,
a management information pack is read first by the signal
processing unit 84. The signal p_roces'sing unit 'subjects the
signal read by the optical pic.;kup to the variety of processes
15 described above, and the processed data is stored in logicai
block units in the buffer memory inside the system control
unit 93. The signai séparating unit 86 receives the packs
transmittea from the buffer memory and refers to the stream
ID and substream ID in the header of eaéh pack to deteét
20 whether each pack is a ménagement informa.tion pack. Here,
detected management information packs are outputtéd to the
system control unit 93.
The reproduction control unit 72 sets the transfer
rate and buffer size included in each management information
25 pack and pfepares for the decoding of the video pack, audio

pack, and sub-picture pack which follow the ‘management
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del ayed by the tinme taken by this access. . Al so, to properly _
determ ne the "presence of branches", it is necessary to check that no
branch conmands are present in any of the PCl packets in the large
‘nunber 5 of managenent. information packs which compose one VOB.
However, since the size of each VOB is in the region of severa
negabytes it is extrenely difficult to performthis checking - of

management  iiRffOriRidion RAKS 1|nn quesdi¥nshort period of time. 10
In view of these problens, a "title playback type" whi ch cl assifies

each title into onewNeftt, h&ngrs«zeps S145pr ehiededproduckebar ebatdolnubhhe VM
internal title search pointer table, so that the disc reproduction
apparatus cae padgebowhethensthe bloedkopodataertis|imdicaeims ttde fdhalhe
group to which the selected 15 title belongs. . The title
pl ayback typedicalubdock phFQB4iy aold fifaget, the pyocessinggadventesnat of
the variogus titles. The reference nuneral s, al4l, al42, and al43 shown

in the f? gut@sstrmi Ehie where the vegdadls 3| 1§|¥fb¢’éew¢®é?¥f Pﬁecépfion
fl the " h, fl " b h be t t s", flag,
o (02 a0, 20 Gt L8806, L0 AT S 1 L (e

f h titl . tial PGC t f t
flag | d5aheal phackin Y0BHRec AEE %%e B o 2070 en oy

to step S148 in Fig. 21C.

In step S148 in Fig. 21C, a judgment as to whether

10 the pack read according to the i_ndicatioh of the block pointer
is a management information pack and whether thé DSI packet
included in this management information. pack is one second
long. This is performed since it is necéssary to update the
time display on the state display unit 209 in synchronization

15 with the reading of management information packs which are
provided at the front of 0.5 second-long VOB units. | Here,
if the reading of a VOB has just begun, the display of thé
state display unit 209 will not be updated, whilé when the
reading has progressed and a DSI packét which is one second

20 long has been read, the time display of the state display
unit will be advanced by one second.

| By repeating the brocesses in steps S143 to S147 the
time display can be updated, with the video, audio, and
sub-picture packs which compose the VOB being successively

25 read. The signal re_ad from the disc' is processed by the

signal processing unit 84 and is stored in logical block units
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25 one set of PGC information which indicates all of the VOBs from
t he opening scene to the ending scene. Wen it is "Of",

53 - the VOBs fromthe opening scene to the ending scene are
expressed by several sets of PGC information or |oop i nformation
indicating that the set of VOBs are repeatedly - read a nunber of tines

Pt e o L AR I EREE, Wi
-t VM i nt tit I nt 1 i th "OFf

o?rlt he "seqﬁe?ﬁ?;&%e'? E%f%nl e?%%ﬁf’%?’f‘@@??oﬁ&f ?’Sd&%‘?rﬁ E" the iﬁs\#r?#ernal

o e ! .

i sprayed | n o FEEnd Wil ot L0 MR 3 cnd Surtcldh Tl 18 QRIS

Ceneral rel easg,4&8F SbENcafh bhikeis 5 d?ﬁaber 1 is expressed by one set of
Tof

PCC i nfornation indicating aT' e VOBs fromthe opening scene to
the endi ng scene. For video pXHRS, tife ipechd or f1l220 h8geOwhethd:s

shows t hat )
the stream ID is "1110 0000" and outputs the packs to the
video decoder 87. The video decoder 87 decodeé the packs
according to MPEvaethods and having waited an appropriate
time accoxrding to the SCR and PTS, outputs the decoded i:ﬁage
10 signal to the picture mixing unit 90.

For sub-picture packs, the MPEG decoder 120 judges
whether .the stream ID is "1011 1101" and ﬁhether the first
three bits of the substream ID are "001", and outputs the
packs to the sub-picture decoder 88. The sub-picture decoder

15 88 decodes the packs according to run-length decoding and
having waited an appropriate time according to the SCR and
PTS, outputs the decoded image signal.to_the picture mixing
unit 90. |

The outputs of the video decoder 87 and the sub-

20 picture decoder 88 are mixed by the picture mixing unit 90
éccord_ing to the mixing ratio specified by the system control
unit 93. This mixed image signal is tﬁen converted to an
analog signal and is outpuﬁted ﬁo the TV monitor 2.

As a result of the repetition of the above process,

25 the block pointer ends up indicating the', final logical block

in the current VOB, so that the judgment "Yes" is given in
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15 there are absolutely no branch commands for branching to anot her -
set of PGC information in either the PGC command field of the PGCCs
inctuded in the title, or in any of the hundreds or thousands of
managenent information packs in the VCBs of several negabytes in

| ength which are indicated in the retrieval order shown in the sets of
PGC=i nf or mati gn for

E |
#go \% alngh ﬁt‘%’h 1a5"% qRd tae{]prf’SgsW‘/ﬁrPn%(ge?‘g%g SEQgar Cléqum ga%p#ch? 0

i e,” y .
Pointer 1. oL et otk detbiingd flletier Sk Vo pdthtlL A pdtleatagtar of
o oo il £18p3296m Y 8 YA voRObEETREBH! mfefmatmn\ﬂ\ém eidralpgd tl e

search pointe I nfor
54 :%*bbd $xd, hsnénif xm%GCth@f ﬁfa@ésgﬂnéoado»sﬁ@@s Td lseepet V1,
does not contaln an ranch commands in its PGC command fiel d or link

i nformatign, gyh w&é)fthbhea\fiﬁﬁwhﬂs_esrﬂhér@v@hted and tipacitd etepy the
VOB position information include branch 5 conmands.
- S153 whexre the VOB pos:Lt:Lon information is advanced to the
next VOB in the VOB position information in PGC :i_.nformation
#k. Following this, the processing moves to step S154 inFig.
21D.
10 It .should- be noted here that when the VOB pointer
is advanced to the next VOB, there is the possibility that
"the VOB newly indicated by the VOB pointer is the Entry-
VOB for a program. A judgment to see whether this is the case
is performed by the reproduction control unit 72 in step S154,
15 with the judgment "Yes" resulting in the processing advancing
to step S155 in Fig. 21D, where the chapter'display by the
state display unit 209 is advanced by one before the
érocessing returns to step S142. Following this, the
processing in steps S142-5147 is performed for the newly
20 indicated VOB. _

When it is judged in step S151 that the VOBlpointer
is indicating the final VOB in the VOB positi.on information,
this means that the present reproduction route has been
completed. At this point, a check is performed to see if

25 there is a post-processing command in the PGC information

stored in the PGC information buffer 753. If there is, the '
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For VMinternal title search pointer #5, on the other hand, the "no
branch" flag is "Of", since the video title "Action novie A
mul ti -story version" corresponding to VM internal title search pointer
#5 has Entry-PGC information, 10 PGC information #5, in Video Title Set
V1l which includes a condi ti onal branch command whose execution depends
on the stored val ue of register RIL. ) ~ It should be noted
here that whiteangk destipation PGRsitnformapieratk iwtdetermirned when one
flag is used to 15 indicate the presence (or not) of branches, a
plurality of accorch%stcwrﬁ.l&,s RRFeRKAEID NG feEmeERd «i Rt oM Prarddies may
be used. Here, these "different ‘}é(j:nds of branchﬁ(".re%ers . to branches
which are perf ST POHER FGC cHAEPTRRY TN is Pererrtnedby the user
and to branche § C [ e | cal r§or rdl es such
confirmation ac‘scg@%lb% Z‘%? o%%g %%ﬁe&t%ﬂgg%%g%%%ﬁégga?%gc%?‘?%%
"manual nﬂé@?ﬁu PO t e : Qligraé'

5 I flpgt: IS IS % e 12 %ﬁuﬁ%\/\ﬁ ﬁ%&tﬁhé&dln% 13

branches he case, tit ere are _a%'sol utely
no condi tional branch commands (which indicate 25 a branch to another set
of PGC information in accordance with a confirmation operation for an
iten) in the dof i pépiroduction control unit 72 55

for a chapter search
The following explanation deals with the case when
10 the user makes a chapter search operation while reprodtiction
is being performed és describ_ed abové. In this case, the
judgment "Yes" is given in step S143 and the processing
advances to step S161 in Fig. 22A. In step. s161, a judgment
is made as to whether the chapter search key was pressed,
15 in which case the proceséing advances to step S162. 1In steps
S162, S163, judgments are made to see whether the "sequehtial
single PGC identificatibn" flag and the "no branch". flag are
"On", and, if either of these flags is "O.ff" , the processing
advances to step S169% where the message .“Cha-.pter search
20 function not available due to interactive reproduction" is
displéyed, before returning to step S144. As mentioned
before, such display is not essential to the operation, and
so may be omitted. |
When both flags are "On", in step S164 the system
25 waits for an input from the ten key 911. If the user presses

the *8" key on the remote controller 91, the result "Yes"
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of the PGC information or in the very nany managenent i nformation
packs in the VOBs in the retrieval order given in the PGC information
have .a "no nanual branch" flag set. at "On". 5 In the sane
way, titles for which there are absolutely no automati c branch
comands (which indicate an automatic branch to another set of PGC

I nf-orrmation) in the PGC command field of the PGC information or in the
very eirsy griaveay dme stepnBdfdat and, piekstem 3D VAe iinputded fen
retrieval order given in the PGC information have a "no automati c
branch" fl agkeseeode "8his converted in programaaimber ("8¢ - abTbs BIXOgrd® i on

using the "no manual branch" fla nd the " t ti h" fl
the = romtEbesiiuc GheR GITIRLRAITe Aot PR ML ME P

D e o i s S IR SR Yo S 4 5 e
reproduckion of .8 Sbiggeg? TEoMME 134, the PiPDE address in the
Entry VOB number #s is set in the block pointer. After the
pointers havé been set in this way, the processing returns
to step S144, where the indicated logical block is read by
the mechanism control unit and signal processing unit as

10 Dbefore.

Processing of ;egroduc't;ion control unit 72
| | for a time search
The following explanation deals with the case when
15 the user makes a time search operation while reproduction
is being performed as described abox_re. In this case, the
judgment "Yes" is given ih step S143 and the processing -
advances to step S161 in Fig. 22A. In_stebSlGl, a judgment
is made as to whether the chapter search key was pressed,
20 which is not the case, so that the processing advances to
step S171. In step S171, a judgment is made as to whether
the time search key has been pressed, and, since this is the
case, the proc_essing advances to step Sl72._ In steps S172,
S173, judgments are made to see whethe:rf the "sequential
25 - single PGC identification" flag and the "no branch" flag are

"On", and, if either of these flags is "Off", the processing

78



Is selected. More specifically, the "no branch between 20 titles" flag
guarantees that the command fields in the itens - of the managenent

i nformati on packs and the conmmand fi el ds in PGC information definitely .
do not contain any branch i nstructi ons which branch to another title.
25 (2.1) Qutline of the D sc Reproduction Device . The
folldowing is an explanation of the disc _ N .

56 advaneps dQueEeBS K fhuharadhs mepsageciRine seassh Bimction
general , dji sc r.epr oldu1§tion agggr atuses can be classified into two
types which a?‘étlaéﬂﬂ:@t?ﬁ SRS I INGRY AR IVE TRREIPE 11 his displayedpaci ty
menori es and whgse processing speed is_slow, _ 5 and professional players,
whi oh are eqUPBHRRCWFERIFaIEd £6 St STtds’ AR MISPIRORRET Ry SPR |5
on a par withg,. specialjz equi t.,.4n this gpbodi nent, an_exanpl e of
2 P ow codtrtaders] Bk oSl RRL ATIEE g oPe SaEIPR, SR, soofal BEL 1 ¢

| ow- cost @ ayghifpegei nafter referred to as DVD pl ayer '

When both flégs are "On", in step S174 the system
waits for an input from the ten key 911. In step S175, the
inputted ten key code is then converted to time format data
written as hr:min:sec.  After this conversion, the

10 reproduction search unit 72 in step S176 converts the time
format data into a VOB number #i and a DSI packet, based on
the time map search table. In step S177, the converted VOB
number #i is set in the VOB pointer and in step S178, the
converted DST address is set in theblock pointer. By setting

15 the pointers in this way, reproductioﬁ can be comeﬁced from

the reproduction time indicated by the user.

Processing of the Reproduction Control Unit 72

for the Chapter Programming function

20 The following is an explanation of when a user makes
a chapter programming function operation during the
reproduction of VOBs using the reméte controller 91. When
such an operation is received by the remote control receiving
unit 92, the judgment "Yes" is made in step S143 of Fig. 21B

.25. and the processing advances to step S161. In step S161, the

- judgment as to whether the chapter key has been pressed
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10 1), a television nonitor 2, and a renoter controller 91 i s shown

in Fig. 15. DVD player 1 has an opening in the front of its
case - and has a drive nmechanismwhere a disc is inserted provided

i nside this opening. 15 A renmpote control receiving unit 92, which
I ncl udes detecting elenents for detecting the infra-red signals

emtted by the repote, controller is provided on the front of the

91, i
DVD pl ayer 1,T€31tFStiRneTPl heSAsEratele REPIRRTLRY Afvances, k¢ $HElrenvt e
controller 91_in his/her hand, _fhe_renpte 20 . control regceivi unit 92
generates an 1*‘?1&5’% Eagg‘i'gﬁgﬁ TR H‘eyn?‘asi NAF R RLRSS msf’egﬁﬂﬁy‘?he
A video output  termnal,,and an .audi Q ut_terninal . are_provided on
SERROINSr 1F WP Jpd kB ot 8o Ring aayafiSe S ArS

the back of thé | 2 |
(Riimerd> " yBL " 3Ps i1/ | Q'oe%fhﬁtoih usi ng.

connected to an r r :
156 aNAa el §888¢ aey
AV | eads, a vigdeo si gnal ?egg - rjom a DVD can be enhjoyed by the user.

As can besundgishp9ed 81 and S182, the system confirms that tha/"sequential
- single PGC identification® flag and the "no branch" flag are
- both "On~.
Here, if both flags are "On", the processing advances
to step S183 where the variable k is set at 1", before the
10 input of a ten key code is made in step 5184. Here, the
variable k is used to express a value to be added to the
plurality of programs which have been confirmed in the
schedule list, while the schedule list réfers-to a list of
the programs to be reproduced by the chapter .programming
15 functionm. |
Oncé a key code hés been inputted, the judgment "Yes"
is given in step 8184 énd the processing.advances to step
5185. - | | _
| In step S185, the inputted teﬁ key code #n is
20 converted to a program number #n and in step S186 this program
number #n is stored as the kth item in the schedule list.
After this, the variable k is incremented by one in step S186
and it is judged in step S188 whether a brogramming
termination code has been issued by the remote controller
25 91. Here, a programming termination code is a code to

terminate numerical input, so that as long as no such code
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fromthe above description, the DVD player 1 in the present enbodi nment

i s not connected to a personal conputer, and is I nstead a standard
donest.i ¢ appliance which is to be used with a tel evision as a nonitor.
5 _ The renote controller 91 iS used for receiving user

operations. An exanple of the key arrangement on the renote controller

91 i-s sh n Fi 16. _ He h

Wit h“{‘heys p@%m; zg{iserépc%fﬁpfr% Pr"lceﬁ?én&ﬁ%ﬁqi?é’fs%  nged
I's used for pifqd; Frrdelr er’%&%gon%}’ Jtnegog’8 gggtkleg%nesggﬁd' %%' ey
el Caa4(?&ate%g % possI EF’% gﬁg E{é/fedkfﬂ He dRRRP, Lt

nunerical inpu a numrerical 1nput nmade using the

ten key %m F;{F'é,ﬂigs RAYSE Pt Hd ¥ pRinhusidr P13 | fe3hie 1ever ankd

presses the " "TIME" key again, a time or chapter search is
performedsin 'aﬁ'c?rt@l%nl‘i§ei‘“n{a{ké§18 pﬁf&r&d&ﬂiﬂ‘@tb@ﬂunatlonﬂi@eritﬂ'bﬂ RIRRGRAM'
key and "PROGRAM' key are al so provided for indicating program

reproducti on, jyddierit PresS R810fbé ksen in skey S1d8 andekhe processioy
i nput possi bl e so that if a nunber 20 show ng the reproduction order is
i nputt ed usi ngilheadwinde)to sterasdsd .saseepsogiam keyS139 mesgwile tir
repr oducti on conmand is confirmed. Using the "TITLE PROGRAM key, the
user can of radilomie ppEogssTB WL bph GRS iBge rRdain| ATEOTIRRFR i

the schedule list. In step S189, the variable k and the
10 variable #s showing the block pointer .are reset to "1", and
in step S190, the first program number #n in the schedule
list is converted to an Entry-VOB number #s. Next, this
Entry-VOB number #s is set in the VOB pointer and the first
address in this Entry-VOB number #s is set in theblock pointer,
15 before the logical blocks in this VOB are read by the mechanism
control unit and the Signal processing unit.
For the above _example, the first program number "1"
in the schedule list is. converted into a Entry-VOB number
#s which is set in the VOB pointer. The first address in this
20 Entry-VOB number #s is set in the block pointer, and the
logical blocks in this VOB are read by the mechanism cbntrol
unit and the signal processing unit.
" When the final logical block is indicated by the block pointer,
the judgment "Yes" is given in step S195 and the processing
25 advances to step 8198..

In step S198, it is confirmed that the final VOB of
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"PROCGRAM' key is used to indicate progranmmed reproduction 25 for a

chapter. As one exanple, if the user presses the "TITLE PROGRAM' key
and-t he reproduction order "3", "4", "2" using )
58 the ten key, title nunber "3", title nunber "4", and title
nunber "2" are reproduced in that order. (2.2) Construction Elenments
of the 5 . . Disc_Reproduction Device

Fig. 15 i s a Breachrdpfen Bovishdeing dadiqatad.omnd if gfot.hdrDeben ayer
used in the present enbodi nent. The DVD | ayer includes a drive

mechani sm 16,5%3° §p€i ¥ 1apER dpisdncremgpiat frsiRIiFA R RAXE BFPIZRAG| gnal
processing unit 84, an _10 AV decoding unjt 85, renote control receiving
ini t 92, and Humbes & chiensChrchde LABE- oReEaRe dhe FIRFaRF IS F LM ses a

si gnal separating uni , a video decoder 87, a sub-picture decoder
88, audio _de?b%e%%%,éla&gt ate display unit 209, and
) 5

After this, the processing in steps S190 to S197 is
repeated for all of the remaining program numbers in the

schedule list.

ocessing of the Re duction Control Unit 72

10 for the Chapter Programming function

The following is an explanation of when a user makes
a title programming function operatidn during the
reproduction of VOBs using the remote controller 91. When
such an operation is received by the remote control receiviﬁg
15 wunit 92, the judgment "Yes" is made in step S143 of Fig. 21B
and the processing advances to step S161. In step S161, the
judgment as to whether the chapter key has been pressed
results in "No", so that the processing advances to S171.
In step S171, the time key has not been pressed, so that the
20 judgment "No" is gi&en and the processing advances to step
S180. In step S180, the chapter preramming key has not been
pressed, so that the judgment "No" _is g:i.ve_n, apd the
processing adv.'ances to step S200. In step S200, the title
programming key has been pressed, so that the judgment "Yeé "
25 is given in step 2.00_ and the processing advances to step S201,

where the variable s is reset to "1". This variable s is used
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a picture.mxing unit 90. 15 The renote control receiving unit 92
recei ves a key signal which is infra-red transmtted when in a key on
the - renote controller 91 is pressed, and generates in interrupt

si gnal showi ng the pressed key to notify the system control unit 93 of
the pressed key as a "reception instruction”. Here, 20 the kinds of
recéption instructions which can be used to _, notify the system control
uni t 93 i ncl GBeS¥PRLES, ERPoRLERr oRE the pluraittyonE, titbps reBisauREeon

[ t ti but t | ti ' t ti , butt fi '
1ot Onwo A 28 £2LRD LA LG DTSRI L0
nunber, 25 LLNE $ERLCAeI PALY YEL) Q0SB oLyl LngL CAL e LT 0B, - SHAPY e

program i nstructi OonsS i ncl adrng a reprodaction or

59 slemdiscal i f t Al & [ |,ngt ﬂﬁﬁ'ons

i ncluding a 3 Sfégggﬁ %\a%?aegﬁ %glgga%(?)zn' for %#%}:gglﬁygﬂéé@dﬁﬁ 3 tﬁe
state di 9l agrbii thd08ehSkaydi splay unit which I's conposed of a liquid

crystal panel, or the like, that is
Once there has been an input from the ten key, the

inputted ten key code #n is converted into a title number
#k, and the title playback type #k is read from the title
-search pointer #k corresponding to this title number #k.

._ 10 PFollowing this, it is.judged whether the "Sequential éingle
PGC identification" flag is "On" for the reproduction type
#k. If this flag is "On" in step S206, the title number #n
inputted using the ten key is set as the fi.rst item in the
schedule list. Following this, the variable s is incremented

15 in step $208 and in Step S209, a check is performed to see
whether the programming ternmination code has been inputted,
with the processing in steps S202-5209 being repéated until
such code is inputted. At such time, the variable k is reset
to “1" in step S210, and the first title number #n in the

20 schedule list is read in step S211. In:step §212, the VTS
number #i and the VTS internal title number #3j are read from
the title search pointer #n c_orrespondi'ng to the selected
title number #n, and iﬁ step S213, the title number #j and

the Entry-PGC information are read from the title search
25 pointer of the video title set #i indicated by the VTS number

#i and are written into the group of state registers 751.
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5 provided on the front of the DVD player 1. The state display Counit

209 controls the liquid crystal display in accordance with the

indi cations fromthe systemcontrol unit 93, so as to display the

title number of the title being reproduced, t he chapter nunber, and -

t he present reproduction ti rre On 10 receiving a display invali dati ng
uni t .93

he pres | 209
i o S S ot RN A

reproduction |t shqul be al so noted that it is also
possi bl e for Etnt%tr?g slflat rﬁﬁi a?/’l%un 209 to be constructed to-display

only 15 one of title nunber, chapter nunber, and reproduction tine. .
The drive nechanism 16 is conprises a platter on which an optical disc
is placed andpgpi gglfgr{ﬁgttggn&;kf or rotating the inserted optical disc.
The platter can be noved in and out of the DVD player by neans of an

ej ect mechani sm whi clay d911i8gtHe £BA¥E proddis HAWolEine 18 tISQ wliaces an
optical disc on the platter when it has been projected forward outside

the DVD pl ayehe piricttesising imhahe adudle iprodeetdnpdoutine can Héhe DVD
pl ayer so as to |load the optical disc. The nechani sm contr ol
unit 83 cont pelrforimeds fiondtite EdtrpiREC §hfbematdbat fog the fdirst ahdlehe
mechani sm made up of the optical pickup for reading the signal from
the di sc andnumber in the schedule list, before a return is performed
to the present flowchart. A judgment is theﬁ made as to all
10 of the title numbers in the schedule list have been read,
and if ndt, the variable k is incremented to have the next
title number read.
With the disc_ reproduction apparatus of the present
embodiment, an immediate judgmgnt can be made during
15 reproduction execution of an application as to whether
emulated AV functions, such as feedback functions including
display of a present chapter number and present reproduction
time, search functions based on chapter number oxr
reproduction time, a programmed reproduction function using
20 chapter numbers, or a programmed reproduction function using
titles,
are possible and when .'nbt possible, the system can prohibit
the function to prevent erroneous operation. .
| For the present embodiment, the display of

25 reproduction elapsed time and chapter number during disc

reproduction can be linked to titles, so that only wvalid
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60 _ . actuator 82 of the optical pickup. Specifically, the
mechani sm control unit 83 adjusts the notor speed according to a track
posi-ti.on specified by systemcontrol unit 93. At the sane time, it
noves the optical pickup by controlling 5 the actuator 82 of the pickup
and, having detected a correct track by servo control, waits for a

desived physigal, sectore qispPEfa® WAL N YSNALS GONLITPUS) Y starting

from desired posi e sign processing unit 84.

converts the zsé;gP@éW@'cI:ll::ﬂ& ft&g% éﬁaeaag%%rqm\ﬁ@és R, bBEGoRmeaGHEdE Of

digital data e performng various processes such as anplification,

wavef or m shap, Qoo GP{WEE S| 85 Eﬁa@iﬂérdiﬁﬂfé?di% agieén £8E unsuieable
correction. It en stores the processed data in a buffer nenory

i nsi de the sygienesontiPlerid a3 thel Hedarh doks bloeCkndnind sdisplaying
The AV decoding unit 85 applies certain processes to the digital data
inputted & V{Bgabhd LefvenaBidtietoi the user.the video signals and audio

otgnats. The present eﬁbodiment has described the
construction and operation of a low-cost player although it
should be obvioﬁs that a variety of other types of pla&er,
such as professional machines, are also possible, provided
10 that all types of players can detect the differences between
species (1) to (5). As described above, low-cost players,
which are ideal for home or portable use, have small memories
and low processing speeds. Professional machines, however,
. may be used as network servers , have extremely large meﬁtories
15 and high processing spéeds.

Here, there may be differences between playefs as
to the titles for which emulated AV functions may be used.
While low-cost players may only perform AV functions for
species (1), professional players may perform emulated AV

20 functions for species (1), (4), and (5).

In the above case, the title search pointér table
is composed as shown in Fig. 23. This table includes a first
flag showing whether there is only one set'of route
information, a second flag showing whether there is any loop

25 information, a third flag showing whéther there is ‘any

automatic branch information, and a fourth flag showing -
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The signal separating unit 86 receives the digital 20 data transferred

fromthe buffer nmenory in units of | ogical bl ocks (packets), and
classifies the data into packs of managenent information data, video
data, sub-picture data, or audio data by identifying the streamI|D and
sub-stream | D of each packet. The signal separating unit 86 outputs
25-video data to the video decoder 87, audio data to.the audio dat a
decoder 89, whethsuhthereuie any dnterepsivetbprechrimformation. Here,

61 -, decoder 88. The signal separating unit_86 also out put s
managenent SEEGERR | 3 Yok £3o henéd 1wfﬁa‘%’o?i"ﬁi’r(E)‘ISlt‘i‘ﬁ' {these £ ags\/\ﬁ@n such
data is outputted the s stemcgrfrol %It 93 I caje ers to the

si gnal separdé?t T theprssengs AL lapp JuiorpakirR. I'—?‘btoné}at’r?] §Qnﬁ ar

di cat t_ of audi dat a t
!szbl ;C)?clt E?e Se O 1%)"'30 bran ar ecéﬂsr’-ﬁgpﬁﬁé’%"%n V%%fesl %%? ?rom t he
system contr (}.J:Lg‘irﬂ 11y foried L tHi¥Yay® CRAHIUYR YN P fyddufs only the

data on
embodiment the "sequential single PGC identification” flag

shows whether there is only one set of route information,

and the other flags showwhether there is any loop information,

so that the title playback types are expressed in a format:
10 suited to AV dev1ces.

It is also possible for a flag showing the presence
of a certain kind of cbmaﬁd {(such as commands related to
control of a timer) to beprovided in the title blayback table.
The presence of commands which relate to control of a timer

15 makes special kinds of time control possible for the title
in question. Such control, however, make a display of
reﬁroduction time inappropriate, so that a flag showing its
presence needs to be provided.

The permitted function determination table should

20 not be construed as béing_ limited to a determination of
whether a function is possible base on a combination of the
functional and structﬁral characteri'stics. of the route
information of the title. For example, ‘when a multi-PGC flag
and a "no branch" flag are provided, the determination of

25 whether execution is permitted for the time search function

and the reproduction time display function can be made when
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t he specified channels to the audi o decoder 89 and the 10 sub-picture
decoder 89. The data on the other channels is "~ discarded. .

(2.-2.4) Disc Reproduction Device... Construction of Si gnal
Separating Unit 86 15 Fig. 18 is a block diagram show ng the:
construction of the signal separating unit 86. As shown in the

drawi ng, t he nal_separati unit 86 conprises an MPEG decoder 120,
a sub- pi ctur%’i‘%%ﬁlﬁ THAR unl"‘&tilz‘fheafgﬂﬁtb?ﬁﬂkﬁlng allowedi£9fy unit
122, and an audjo sel G.,decaoder ,120

{1
dﬁt elr<m nesht’ﬁ% $9P et ?)‘(F:hp%’g? ade uR r%%s? é?]rlélaa]f’r%?ﬁ RFC WASR by
t th k foll If th
ctream D ot E8Benpial gt Ay ’ﬁgu‘kﬁ%ggodef 156 outpits the packet 1o
the video decoder 87 E)Ileg n%:t %Reﬁé al %&:Qibestiﬂf'e cgge M&C‘é

decoder outputs the pac t tot e sub-prcture/ au separating unit
121. Al t g naghyeddndifidh st n8ANgeRtihg of the automatic branch flag

62
at "On" is the presence of a branch command for an
automatically-performed branch in the .PGC command field
forming the title, although it may also be set when an
automatically executed command is presen_t in a PGC. As one
- 10 example, a default execution for when there is ﬁo user

interaction can be set as a button attribute in the Highlight

~ information stored in a VOB, so that the presence of buttons
which have default execution attributes can be used as the
condition that branch instructions are present.

15 In the present embodiment, the condition for the
setting of the "no branch between PGCs" flag at. "On" was
described as being a complete lack of branch information
between titles, although if instructions for buttons which
are executed due to user interaction are present, this flag

20 may still be set at "On". In thils case, titles which include
manual branches.to other titles will s.tilll have the "no branqh
between PGCs” flag set at "On", so that if the "sequential
single PGC identification® flag is "On", the title
programming function may still be performed for this title.

25 However, once such a manual branch is performed during

reproduction, this will result in the reproduction order in
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"1011 1111*, the MPEG decoder 120 outputs the packet to the system

control unit 93. The sub-picture/audi o separating unit 121

out put s the packets input fromthe MPEG decoder 120 to the sub-picture
5 selecting unit 122 if their sub-streamID is "001* **** or to the
audi o selecting unit 123 if their sub-streamID is "1010 O***". As a
resuft, each set of sub-picture data and audio data is appropriately
out put to eithbae sabedubeplistirno longex| beinggvahid, 180 thathsheudi o
selecting unit 123, 10 The sub-picture selecting unit 122 outputs
the sub- PER¥OAUCHAPR apParTRLLHAaess Egmf%m&hrq égvpyidpsion of

systemcontrol_unit 93 to the sub-picture decoder 88 and . discards the
rest of the stBepremaiing: hitie Preoramensn the gghggudeotipty. o,

and French subt i1 o5, TRACRODIOVING B RRPEARF cRramoLAaRRCEN BHOFRY syot
| | es, . . "R BYOTRE system
control Uy S3UhE or o BETEALsLPANIBH AL e, SELaRL0 HuL 122
?géurifhthe sﬁ%?%?égg;gkgég%gﬁgﬁgg ecod%%Q§%%5 %Eggﬁgkﬁgﬁhdege é%%?itﬁgs.
The audi o sel ggtipdedNtitids Qyﬁﬁkiqsbhewi%ﬂja.Héi@i-story interactive
title which uses the video information of titles (1) to (5)
being stored as video title (6). In this case, image titles
10 (1) to (5) are all sequential single PGC types, so that
successive reproduction of (1) to (5) is possible using the
title programming function. In this case, the "nb branch
between titles" flag in the VM internal title search pointer
table area is "Off", so ﬁhat these titles can be reproduced
15 successively in order.

The VOB position ihformation table of the present
invention has beenzdéscribed.as a list of storage locations
for VOBs, based on which the disc reproduction apparatus
reads VOBs, although by storing partial areas of the storage

20 locations of the VOBs in this table, the optical pickup can
be made to read only part of the VOBs, such partial reading
being known as "trimming". These trimmed.ﬁarts of VOBS are
indicated in units called cells. By doing so, by indicating
partial areas in the VOB position information, only part of

25 a VOB is used as a core part, so tha£ the efficiency with

which video materials are used can be increased.
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on the channel nunber specified by systemcontrol unit 93 to the audio

decoder 89 and discards the rest of the audio 25 data. If, for the
exanpl eshown in Fig. 6, theaudio naterlal on channels A, B, and C are
Engl i sh, French, and Japanese ' . 63
soundt r acks, then a speci fication of channel A by the syst.em contr ol
uni-t 93 mAII result in the audi o sel ecting unit 123 outputting_the
auglg gata 03 channép Ah?oPFﬁéeaﬁdP8b°dlmeH§coGeV0§9un&FtﬁoﬁgaFESpgékets B
an ein i scarded. As result, the ecoder

t he Engllsﬁone C%bun&Fr&&kneéaless td say %gﬁﬁgg 36C0§§§egngﬁd

bofore - 1o5EUREIRG %ﬂg %%ae%%o?e o8 ELIP %a%.'% Seegtand 108 U0y
SRRt iR s el
86_ T the S%p@o‘&u‘értgo‘ﬁattﬁm'es. | fROE FRI AR SO GRPBdeeht information
pack is set before such a plurality of consecutive GOPs. The
management information pack is then effective fo.r such
plurality of GOPs.
In the present embodiment, digital moving picture
10 :data according to MPEG2 sténdard is used er the.moving
picture data. However, other kinds of moving picture data,
such as the digital moving picture data under MPEG1 or digital
moving picture data with a conversion algorithm other than
DCT (Discrete Cosine Transform) under MPEG, may .be used so
15 long as the moving picture aata can be combined with audio
data and sub-picture data to form multimedia data.
In the present embodiment, management information
packs are included in VOBUs in units of GOPé, these being
| the units of reproducing moving picture data. However, it
20 'should be obvious that if the method for compressing digital
mbving pictures changes, the unit of the management
information pack changes according to the compression
method. |
Finaily, a method for producing the optical disc used

25 in the present embodiment is described. The editor prepares

master tapes, such as video tapes of various shots filmed
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run-l ength conpression, and outputs t he sub-picture data to 15 the

picture mxing unit 90 in the sanme format as the video signals. Here, |
if the image data is provided with a plurality of itens and the user
noves the cursor between these itens, the systemcontrol unit 93

I nstructs the sub-picture decoder _ 88 to change the color of the inmage
data in question. Such 20 color, changing indicatjqns are outputted based
on the item“"’:"gh vc]t%]ecﬁ cﬁﬁ‘?5ﬁ"?a?’?8ﬁ“‘+%’c‘?f@2’ 5 ﬁnt‘ﬂ'é“%f FRSFh Rt i on,
SO t hat e_di f. Lte can be ch ed to the selection

col or or thea]té%njfg?%rg%?%n?%g?abr. r%‘é?w“rrrllﬁc/ep?rfe%‘g%‘?s taf‘fé(lf soun 'Eflrlsrbrt}é?mng

these items |gpgisplayeddie i UoRl PadbaNghid 22hordiifiel ot omgol or

and confirmation co escriptio e construction of’
the DVD pl aygichine. The editor creates menus ©4nd items usira%
continues with reference to Fig. 17. The audi o decoder 89 decodés and

extends tshe apgl 9cdeianSeRbgtams) dililas a graphakabiidorbiodfabsf phe
outputting digital audio signal.

an editing machine, and reproduces video and sounds frame

by frame. The leditor also creates management information.
packs including Highlight commands using a GUI generator and

the like. The editor then encodes the abové data under MPEG

10 to create video data, audio data, sub-picture data, and
management information packs. After this, the editor
creates VOB u_nits and VOBs using the nonlinear editing
machine. The editor also assigns numbers to the VOBs. Also,

the editor creates PGC information #1, #2, #3, ..., #n, a

15 VM title search pointer table, and a video maﬁager. The
editor then loads these seté of data into the memory of a

workstation.

The data is converted into logical data sequences

so that the data is recorded in the file area. The logical

20 data sequences are recorded onto a medium,. such as the
magnetic tape, then converted to physical data sequences.

The physical data sequences include volume data with ECC
(Exrror Check Code), Eight-to-Sixteen conversion, and data

in the lead-in area and lead-out area. A master optical disc

25 is produced using the physical data séquences . Then, copies

"of the master optical disc are manufactured by using a
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The picture mxing unit 90 outputs a video signal 5 after m xing the

out puts fromvi deo decoder 87 and sub- pi cture .decoder 88 according to
the ratio specified by system control ling unit g at i o

i s determ ned based on the contrast given infj]
information in the H ghlight Information, and
GOP unit. 10 The picture signals are converted tq NESS 3

Tel evi si on Sysessimpmackire. vi deo signal which is then inputted into
the TV nonitor 2. (2,2.2) Disc Reproduction Device... 15
Construction of SystCerCeRkienalfil mpuiacturing machigesopaywagised an
expl anation of the internal construction of the systemcontro] unit 93

which is shol®r manuf#ﬂ&nqgth%a%mwp?w%%cw%m@ew«ﬁe %é’ﬁ’r%nt r ol
unit is made up -of a reppte control input inter eting unit 71,. 20 a
Bfeadie Bhe' 40 .

repr oduct i onRIRXTTPURT °F2thg BERTERSRB S it T3CLRhd

I nt | ' it 74 buf f 4 .

mnagerert HYLob, SER SerHneRrus e SetacrepRtAPRR iRt CTa0ie

The buf fer MEopEY 04 | S SELhor SUBIAD Whldidtadihe "idihdis hees
ot i S 9 cation, waveform

subj ected t e various processes such as anpli
shapi ng, conyeLsiPPed ArPEEPENro Nakajima and Hiroji Ogawa: "Compact Disc

Dokuhon"”, _Ohmﬁ Ltd. and Applied Physics Society Optics
Meeting: Optical Disc System, Asakura Shoten. |
10
Commercial Applications
The multimedia optical disc of the present invention
can be used for storing both sequential video titles and
interactive video titles, and so allows the distribution and
15 ret;ailing of optical titles which on a multi—tii:le disc.
The reprodﬁction apparatus and method of the present
invention allow the reproduction of the above disc by
household AV equipment with limited memory capacity.
Although the present invention has been fully
20 described by way of examples v}ith reference to the
accompanying drawings, it is to be noted that various changes
and modifications will be apparent to those skilled in the
art. Therefore, unless such changes and modifications
depart from the scope of the present invention, they should

25 Dbe construed as being included therein.
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65 denodul ation,- and error correction. If the data witten

into the buff ijdeo Title nt

i nf-or.mati on, Jmmm:“llﬁlm" ther buf fer \QIT\““

i |l ustrat ed. 01 the dthér Rand, 1f the data i @EPLQEA%BEE@V tem
control unit 93 transfers the data one pack at 1’0 t hejjsignal
separating unit 86. By when VOBs are transferred in this t he
managenent iWhat ndsi obhapaefsis: will be sent beck fromthe AV decoder
unit 85. The renote controller input interpreting unit 71 10
interpretls the Pemyildsiseriiroprkégadadise ceammmisbyg whéitdeoasea andownt r ol
receiving unit 82. This interpreted renote control key data can be a
start regr od&%??%‘ﬂrl%??ucﬂl%el% st op r epr oduct:i on instruction,
button sel ection instructjan, button confj I‘I’Y&tlgﬂvj nstructl on, a

chapter search 15 e ttrifche &F%F’%’FelsnﬁlB rEgL &Fl?ﬁp? HeDritlesi ne
s.earch 4 &3 rcl)J tm'rhoincf%." agarlc 'Cg%ggggkﬁﬁ&% ﬁxglﬁleﬁ LA A1 uge

I nstruction 1NC Ing a repro

SHEEP

5 route information and a plurality of pieces of video
6 information retrieved according to the route information,
7 wherein there are three types of video tit_les which
8 are a first type, a second type, and a third type, with video
9 titles of the first type being retrieved accordiﬁg to only
10 apiece of route information, video titles of the second type
11  Dbeing retrieved according to a plurality of pieces of route
12 information and branch information, and video titles of the
13 third type being retrieved ac_dording to a plurality of pieces
14 of route information without the branch information,
15 and wherein the manager area includes:
16 an addr.ess management information area for storing
17 aplurality of pieces of address management information which
18 each include an address of one of the.plt.lrality of video
19 titles; and |
20 a playback type information area for storing a
21 plurality of pieces of playback type information, wherein
22 the plurality of pieces of. playback type information
23 correspond to the plurality of pieces of address management.

24 information, each of the plurality of pieces 6f playback_ type

o

information including a first £lag and a second flag, of which
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chapters,.or a t|t s ruction.including
order indication Buﬂm ml ' ese,
and- button confir Ll

control unit 73, while start reproductlonl,,. bt i
reproduction instructions, chapter search |nstruct|ons time search

U0 g ) OB T M O S e

I nstructi ons are out unit

The buttpn cegt i’@kr?@b&d7§cé59{i§ﬁgt {38 HoPPEE8EHE route information or
66 I nformati on pack™of the VOB which 1s being reproduced

which 28 ihcbBe@iKgStd OPLUPEIAVYISE ARG Ut ARAFOMHAR 18N UAAAN
sel ection instruction and a button confirmation instruction are

recei ved29 r oghehgetofiait £149 Nixidi dtted ﬁmﬁthé’ﬁ ehel ebuke ihfowatidh, obut puts
a control signal to the AV decoder unit 85 for changing the color of
t he sub-30 ct the torzespoedingr wadeo tisdei gnedutiest bbhebbranght o t he

confirmation color in accordance with the H ghlight information in the
PCl pack¥t information.

1 2. The multimedia optica‘.]. disc. of Claim 1, wherein

2 each of the plurality of pieces of playback type
3 information indicates that a disc reproduction apparatus can |
4 execute AV functioning for a corresponding video title if
S the corresponding video title is at least in one of a first
6 case aﬁd a second case, wherein in the first case, the first
7 flag indicates that the corresponding video title is

8 retrieved according to only one piece of route information,
9 and in the second case, the second flag indicates that the
10 route information 6f the'cofresponding video title does not
11 include the branch information, and

12 wherein the AV functioning at least includes a search
13 function for allowing the disc reproduction apparatus to
14 search and reproduce an arbitrary portion of a video title
15 and a feedback function for allowing the .disc réproductiqn
16 apparatus tomonitor and displayareproducf:ion elapSed time.

1 3. The multimedia optical disc of Claim 2, wherein

2 the playback type information includes a third flag
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of the stared managenent 1n Al so, when a 10 button
confirmation instruction jg ived, is sends the command assigned to
the-sel ected button to tf{*ﬂﬂﬁm:,!ﬁw‘”” terpreting/ executing unit 74.

The command i nterpretinglex LITC . interprets the conmmand
inputted fromthe button control unit 15 73 and, if there is a change of
PGC i nf ormat i on_ whi ch_changes the _reproduction route, the command

i nt er pr et Bng/wWkel indirates whethexn add pieses pépreutet informrtion of
instructign notifyin reproduct,ion control unit 72 of the new PGC

| nfor mat i 8n, 3correshending GARUTH TS 258y Sfefh LPHRRL RIRYIRCK fe¥RRict i on
20 tifyi t.h t t at it wh h .h P

change t o3 nARTEE LA pEbe eftral P LR hsf ke 1R @ tYbe,ifappich B °
Th liddf ' det I i IL- 760 is.nad . f.a t

i o mat | §n TPAgr St bhgeE At FoeB oF iy - ABEn i ion RTHITE L Brage
unit 762, 7andr3u9§ rﬁﬁf&fﬂaéf&ﬁt &P8 sequeﬁé?é.fl;(iﬁeproduced in a '

67
8 predetermined order.

1 4. The multimedia optical disc of Claim 2, wherein the

2 playback type information inc_ludes a fourth flag which

3 indicates whether all pieces of route information of a

4 corresponding video title are of a branch-in-title type,
S wherein the branch-in-title type is a type in which a current
6 video title does not branch to another video tiﬁle.

1 5. The multimedia optical disc of Claim 2, wherein the

2 playback type information includes a _'fifth flag which

3 indicates whether all pieces of route information of a

4 corresponding video title are of a branch destination auto
S5 selection type, wherein the branch destination auto

6 selection type is a type iﬁ which a default branch deStination
7 1is specified for a case when no branch des'ti.nation has been
8 selected by an operator.

1 6.. The multimedia optical disc of Claim 2,
2 | wherein each of the plurality of pieces of video

3 information includes a plurality of video blocks, wherein
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The route information flag nt raiie unit 761 stores ‘the "sequenti al

single PGC identification” l"u lJ”“", The route i nf ormation flag
flag and the "no branch

sterage unit 762 stores
between titles" flag. 5. he' permtted function table 763 stores

t he necessary conbi nations of the set states of the flags in the
route information flag storaqgunlt 761 andtheroute i.nformation flag
storage fni £2F8 Fothe o cks ingludes, vigeo dgka 4

repr oducti on df g Ia functlon a. 10 _chapt nunbeyr sea chdf nction,

2 ti e sear G g nagem@ﬁl&;)%wmmwﬁbe EPsVidsRRtA () o
b f t ed

P00 BTS04 comblfAEelaba05e ISt o U T Epl e

hapt I

Funct on t RETERAREY St on %%‘??f%%“%ﬁ?wﬁﬁn#?uﬁ??i Sl

functiong anrérg haiiert e draman ng function are only permtted when
both the "sequential single PGC identification" flag and the "no

branch” @l ag are "Owherein the titlsareadiyclides td blarploeyastriimgeiuinct i on
is only 20 permtted when the "sequential single PGC identification"

flag and0t hewimieeb sl d davte indIicisig fd gduaed itgnh'of index numbersThe
. system state managenent unit 750 includes a group
11 and search destination information that indicates addresses
12 of video blocks respectively corresponding to the plurality
13 of index numbers, wherein the plurality of index number
14 tables correspond to a plurality of pieces of route

15 information of the first type and the second type.

Josad

7. The multimedia optical disc of Claim 6,

wherein the plurality of video blocks are arranged.
in an order of reproduction in a directiog of rotation of
the multimedia optical disc, and

wherein the title area further includes a plurality
of time map tables including information indicating a
relation between the plurality of video blocks and a

plurality of time codes, wherein a time code is displayed

O 0 ~ & i & W N

by the disc reproduction apparatus when a corresponding video

block is reproduced, wherein the plurality of time map tables

[ =" T Y
- O

correspond to a plurality of pieces of route information of

(Y
(o8

the first type and the second type.
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of state registers 751 whi ch is made up of all kinds of registers
showi ng the present state of the disc reprof ' : us, a video
B SRET| A x

—=ID

manager. buffer 752 into which the Video and a PGC

i nfogmation buffer 753 into which REPLACED 68
the 'PGC i nformation which is presently belnégﬁ§€ﬁ=?§=Tﬁéﬁ€af—* Here, the
group of state registers 751 is made up of an audio channel register,
a sub-picture register, a PGC nunber regi ster, a program nunber

regi ster,_ an index nunber, register, chapt er _nynber reglster and a
reproductlon 8| apeegmplfamedia PE&FEFérdlsc of Claim 27hwhgngilp Eh&nnel

t dt t t h I nber whi ch |y
Vali a, vith PRESSEE A %h?ﬁegetﬁe tﬁahﬁe?ré’%gé‘%‘%eﬁé‘%ﬁsfr%al% Z e B ure”

Chene oSS a&Pa*ﬂ@% ST L e T S e T f%%'al% te
_t he presejt %%e‘ip@'ﬁ.lr&nq:%p@% %\ﬁ;m%%e a\glf% second

5 transparent substrate, each of the first transparent

6 substrate and the second transparent substrate having a '

7 thickness range of 0.5mm to 0.7mm.

1 9. A disc reproduction apparatus fbr reproducing a

2 mﬁltimedié optical disc, the multimedia optical disc.

3 comprising a title area and a manager area, wherein the title
4 area stores a plurality of video titles, each of which is
5 a video production and which each include route information
6 and a plurality of pieces of wvideo information reti'ieved
7 according to the route information, wherein the manager area
8 includes: an address management inforrn_ation area for storing
9 aplurality of pieces of address management information each
10 of which includes an address.of one of the plurality of video
11 titles; and a playback type information area for storing a
12 plurality of pieces of playback type information, wherein
13 the plurality of pieces of playback type information
14 correspond to the plurality. of pieces of address management
15 information, wherein each of the plurality of pieces of
16 playback type i_nforma_ition includes a first flag and a second
17 f£flag, the first £ lag indicating whether a corresponding video
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reproduction is comrenced b 't iﬁﬁloductlon Geatrol unjt /2, the
(4 *

titl mb f th d g tl
o T,

nunber ohgph -
i nforrmati on for the choseén fit Is stored =r=the-PaC punber!l r egi st er.
Here al so, when the reproductlon of VOBs n the reproductlon or der
I NCH cat g by It-;"t rmatiopn, determ ned b e reproduction
contr ol ttole by ’f?l'érb?\ﬁﬁ‘?a?ﬁ?t g ofot PRI¥ %l??‘%‘é‘?l%ﬁ Fowber of the
VOB whi ch |s resently r oduc tored in_the r.am
nunber rdgi staformation or acct 3:)& Eﬂﬁﬁz?‘%’e‘a SHEFCPI éﬁ’q{to store

the — o0Phaples ouobet. i L. Lhe ops %Jgta%aﬁﬁg%ﬁ?ﬁﬁ cheUSlel

is used ore e apsed Fepro

regi st er sto I e
69 21 :[r?fo}mﬂgt%eﬁ ncg pér oér%%ggé ues s‘% or edl%yuﬁlel‘ls%esr egl Sters
are 22UPA5E SO o Fo xRl dr £l wh‘é&%&nsééi@hltpﬂ Hd'B1uPaReE 06 Fishedes

23 of playback type information indicates that the disc

24 reproduction apparatus can execute AV funétioning in a

25 corresponding video title if the corresponding video title
26 1is at least in one of a first case and a second case, w]:terein
27 in thé first case, the first flag indi_(;ates that the

28 correspohding video title is retrieved acéording to one piece
29 of route information, wherein in the second éase, the second
30 flag indicates that the route information of the

31 corresponding video title does not includé aﬁy_branch

32 information, wherein the AV functioning at least includes
33 a search function for allowing the disc réproduction

34 appa:atus to search and reproduce an arbitrary portion of
35 the video title and a feedback function for allowing the disc
36 reproduction apparatus to monitor and display.a reproduction
37 elapsed time, |

38 the disc reproduction apparatus comprising:

39 _ an optical pickup for optically reading data from
40 the multimedia optical disc; | |

41 a drive mechanism for driving the optical pickup;
42 first controlling means for controlling the drive

43 mechanism to have the optical position read data from the
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s mf.puffpd to the state

control signal show ng the updated val-ue

display unit 209. 5 - 21D and 22A-22D are flowcharts for
the. . processing of the system ceﬁi HJ L l“",e operation of

DVD player will be expl ai ned bel ow i t hese figures.
When .t he user presses the eject button on DVD player 10 1, the platter is
nmoved outside of the cover. \Wen a user pl aces an optical disc on this
pl att er , ¥ he TBRRGEE 3TE€3hen moved back into the DVD player 1 to |oad

t he disc,.As sh [ t 21 of

93 is ?l‘r"gt > OwnWa| Psmpé%g‘:;‘{rg%g?f ] % mgé)?:t%éé tg%gdg‘%gtggtb %glht Egltta

15 d.' sSC ﬁas tbl %%q"%]tlﬁé@g ')'),t ical sensor or the I|ike, control s
and

t he nechahi sm con rol uni He si gnal processing unit 84 to

perform gptation contule Wiy h8&ns for QQEéiﬁinB'éIJGHEebst:P@.ﬁé SeqRRded the
| ead-in region. This opéeration continues until stabilized rotation has

been 204gachiewf ogradi€ P U irddrdtdazal pi ckup is noved outward
fromthe lead-in region and reads the vol une managenent area. Based on
the infoggation in tRiaaxdldtibgeagentet alrRfuldting an adddessnefhader is
witten into the video manager buffer 752 (step S122). The system
control - §0i t vidled i tlad @dldatsed y e opersye duidrestenfingedghe

i nformati on for the vol une nenu, and wites the PGC information into
the PGC bif ommatagmr buffer;

52 second cont_roll:_i.ng means for controlling the drive
‘53 mechanism to move the .optical pickup and to have the video
54 title read from a position specified by the address

55 calculated by the calculating means; |

56 judging means for judging whether the AV functioning
57 can be executed in the video titJ.e read by the second

58 controlling means by referring to the 'f_;i.rst flag and the
59 second flag corresponding to the video title; and

60 AV functioning executing meéns for executing the AV
61 functioning oniy when the judging means judges that the AV

62 functioning can be used in the video title.

1 10. The disc reproduction apparatus of Claim 9, Whei:ein the
judging means includes :.

a search condition table storing unit for storing
a search condition table which includes a combination of flag

values, the combination of flag values being a condition

A v b W N

under which the search function is executed;
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70 - buf f er (st this PGC information is for the
volume menu, it is stored i ml Irg Ithat the system control
n

unikt -93 can refer to its conwe alsculx ate t he storage address of
the VOBs to be repr oduced for the rrenu. 5 Once the VOB to be reproduced

I s deci ded, the system control unit 93 outputs a control signal to the
nmechani s;in control unit 3 and t.0 1 he si naI control unit 4 and has

t he det er ni ned /&Y, Neivial hing pnids

fure g R T i o A ke ™

epr dch! O, SN £ryBLb3bPhq S the viRELOELLPD £ eddd ke nunber

(step S125). e Gegr-Views
-~ confirng Ieaq%] '”EH-I hi s/her desired title nunber. The state 15
di spl ay unlth209|s en made to display the selected title nunmber

(step S326), and the HEHHiltGn CMPAng Rl ifddre’ comparlng a

12 combination of flag values in the piece of playback type
13 information fetched by the playback type information
14 fetching unit with the combination of flag wvalues in the
15 search condition table, | |

16 wherein the AV functioning' executing means includes:
17 a search destination receiving unit for generating,
18 on receiving an instruction to execute the search function
19 from the operator, an interrupt request specifying a search
20 aestination; and
21 | a search function executing unit for instructing the
22 second controlling means to change a position' of the optical
23 pickup to the search destination only when the combination
24 of flag values in the fetched playback type information
25 matches the combination of flag values in the search

26 condition table.’

1 11. The disc reproduction apparatus of Claim 10, wherein
the combination of flag values in the search condition_ table
is one of a first case and a second case, wherein in the first

case, the first flag indicates that the corresponding video

T & W N

title is retrieved according to only one piece of route
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Eh:fh i's stﬁted corresponding to the selected title nunber is read.
ollowing this, in step SlZ?thtm m [f . the VTS internal
titie.nunber #j are read fromt mm Hul' I““lZO poi nter #k corresponding -

to the title number #k indicated” by % heé operands of the "PlayTitle"
command. In step S128, the title playback type #k is read fromthe
titl-e search poi nter #k corresponding to the selected tltle nunber #K.

In step S829 mﬁomt}medwmmrm Hehe SERERI Kindt) n"g}?% second flag
PGCi dentification” fla On", and in step S130 it whet her
the "no b andirdigakes gt:ha@,--t herrauts dd'tftﬂ%g‘t of i‘é C°qcr35p°ndlng

to confirmthat tJtIe kIS snnles uenttal title, so
that i f eBt hafidgo (ke fRes fotyincl %ﬁﬂﬁ‘g?t T\‘l\f “phe given
and the processing will advance to step 8135 where . a "Chapt er display
and tine di spl ay not possible" nessage 5 is displayed together with the

title numger di Blﬂes d‘i@%ﬁ’reprodd&lgne% 1SS ARG ay unit 209
an € processi ng advanc

i s deactivat e es to step S133. Note here
that the 2 wherein the playback type information includes a

3 third flag which indicates whether all pieces of route

4 information of a corresponding video title are of a normal
5 playback type, |

6 - wherein the normal playback type_ is a type in which
7 the plurality of pieces of video information specifi.ed by
8 thé route information are sequentially reproduced in a

9 predetermined order,

10 wherein the combination of flag values in the search

11 condition table is one of a third case and a fourth case,
12 whérein in the third éase, the third flag indicates that all
13 pieces of route information of the corfeéponding video title
14 are of the normal playback type and the first flag indicates
15 that the corresponding video title is fet'rie.ved'according

' 16 to only one piece of route information, wherein in the fourth
17 case, the third flag indicates that all pieces of route
18 information of the corresponding video title are of a normal
19 playback type and the second flag indicates that the route
20 information of the corresponding video titlé dqes not include
21 any branch :Lnformatlon, wherein |

22 the condition comparing unit compares the
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display in step S135 is nerely a display of information to t he user,

so that this step may be omtted. both of the flags are
j udged as being "On" in st eps ﬂm““u“ulm}mﬁ e processing adgances

to step S131 ) where the time display df the’sthte display unit 209 is -
{ﬁset to Og 00d 00 " and the chapter display is reset to "00", with
e'processmgt enavanC|n to step 8133 In s.te S133, e title
number #23 angombinakiesy off I?ﬁtlr‘VSP@? r?dle‘tqx J‘r‘?‘#{ﬁﬁ}(e YH% read
{/[rgmthrggltlle search po tt\%rh;e[‘%@%/%&t t|tIeJt§,le1_It c ed by the
nu pingogmati e reg| ers 751.
The r out ; PFOCGSSI n e e PGC
F |g1;L oﬁﬁmtl D ihl%nrgeéﬁl qﬁths rl-&‘i}ay aélﬁﬁqlaq%({n %fP(%&S%%&)%%ﬁ \(I)inﬁ Al
i g.. s the 0 o)} out e processing routine. In this
figure, _ﬁe '%Cpoi n |°nd|é41fiers t he VOB to be read out of the VOB
position informtion |n the PGC dnformation stored in the PGC

information buffer 753, while 25 the "block pointer" indicates t he
| ogi cal block 3whi gihel §isc repRioduetilon Aspatateadt Olaie NCBhéreiattde by

t he VOB pointer. 72
2 playback type information includes a fourth flag which
indicates whether all pieces of route information of a

corresponding video title are of a branch destination auto

selection type,

3

4

5

6 wherein the branch destination auto selection type
7 is a type in which a default branch destination is specified
8 when no branch destination has been selected by an operator,
9 wherein the combination of flag values in the search
10 condition table is one of the first case, the second case,
11 and a fifth case, wherein in the fifth.case,]the fourth flag
12 indicates that all pieces of route information of the

13 corresponding video title are of the‘branch destination auto
14 selection type,

15 wherein the condition comparing unit coﬁpares the
16 combination of flag values in the piece of playback type
17 information fetched by the playback type information

18 fetching unit with the combination of flag values in the

19 search condition table.

1 14. The disc reproduction apparatus of Cleim 10, wherein
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In step S141, the VOB pointer 'i ChIStO . say set to
the first VOB in the VCBpositl mlﬁ”i m of the PGC

infermation #k. In step S142, the~ isinitialized, which
is to say set at the first |ogical bI ock 5 in VOB#i indicated by the VOB

pointer. Next, in step 8143 a check is perfornmed to see whether an
evernt has_been caused user operatjon, .and if_not, in step S144,
the mechahi sm eaf%brﬂff d%h%rﬁltu%‘ﬁhé’fmweﬁjﬁbfcé@sq?fg mﬁqnﬁfewn
activat edg . ead t gl cal %ﬂ- P‘ t he bl ogk [%m

10 Here, 3ind&S oF’l ' eV uARLS © |ch

S e BN A e ae%ev&aggﬁ%%mog FEE

si gnal prS’CG?n e'ﬂ{éhtt EHE&E&%@BQE‘S herbelé‘i ngve 8Q¥ﬁtihse 5:%@ | ckup

to the varie Processes e proc SSE ata 1 s

stored ingl 0%‘%_% of a R HULS Hindd QrdH iRl dm@rtﬁﬂé“%lﬁi%ieé}%a stem

control unit 93. The signal separating unit 86 recelves
transm ttpd fin@orde i EehtBIB Y rFM-dRIA % ButrhfigSthédBrtain ’U.Hl%nd
substream I D in the header of each pack to detect 20 whether each pack is
a managengnt difdeqr mati on pack. Here,

9 wherein the title area includes-an'index number table
10 including a plurality of index numbers and search destina.tion
11 information which indicates addresses of video blocks
12 respectively correspondirig to the plurality of index numbers,
13 an index number table corresponds to a piece of route
14 information,

15 wherein the search destination receiving unit, on
16 receiving a numeral input by the operator as an index number,
17 refers to the index number table and determining an address
' 18 of a video block correép_onding to the infput index number as
19 the search destination, | '

20 wherein the search function executing unit instructs
21 the second controlling means to change a position of the
22 optical pickup to the search destinatioﬁ only when the
23 combination of flag values in the fetched playback type
24 information matches the combination of flag values in the

25 search condition table.

1 15. The disc reproduction apparatus of Claim 14 further
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det ect ed managenent information packs are outputted to the ~ system

control unit 93. nﬂlmulmumntrol unit 72 sets the
t ransfer rate and buffer si ZEI'I"E h managenent information

25 pack and prepares for the decodtngt oft t e ¥i deo pack, audio pack,
and sub-picture pack which follow the nmanagenent

73 -~ Jnformation pack in question. Next, in step
S145, the? remqlﬂg‘control uni t 72 Judges whet her the bl ock

di he f bl VOB#
Itoﬁ:an:)rez)ceés: Egl ggf/iaz%é’t? er§“{<n§ & %ffég\ﬂ%é‘tp trol?%e\}lé’%ngm“}?a}nﬁ g%rncrerrent ﬁd
b 4 | t
ogi cal - b ookt B & H%]%rﬁ’;%‘t"’?ﬁ"b ?g‘g’et@gl%%rl b oL aBbGteiRg & |
S148 in F59. Alrality of index Hundeti r% bFamtreG: r% @®1Rbn3s to

whet her 10 the pack read according to the |n |cat|on of t bl ock poi nt er
holding means for holding a set of index numbers if

6

7 the search destination recéiving unit receives a plurality
8 of numerals from the operator as the set of index numbers
9 after the program start instruction receiving means has-

10 received the notification of inputting a plurality of index
11 numbers; and

12 programmed reproduction executing means for

13 activating the search function executi;_ng unit as many times
14 as the number of index numbers in the set of index numbers
15 so that the search function executing unit instructs the

16 second controlling means to sequentially change the position
17 of the optical pickup to the search dés_ﬁinations

18 corresponding to the index numb_ers in the set of index

19 numbers .

1 16. The disc reproduction apparatus of Claim 10, wherein

each of the plurality of pieces of video information
includes a plurality of video blocks which are arranged in
time series iﬁ an order of reproduction, _wherein eéch of the
plurality of video block's. includes video data and unit time

management information, wherein the video data is compressed

s} N O B WN

data of a certain unit time and the unit time management
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I s a managenent information pack and whether the DSI packet - included
in this management informat i-o ond long. This is
performed since it is necessa uﬂmmliuﬁmmﬂﬂ time display on the
state display unit 209 in synchrohizati®n® 15 with the readi ng of
managenent i nformation packs which are provided at the front of 0.5
second-long VOB units. Here, I f the reading of a VOB has just begun,
the di spBay isffcrmation consreldi aplepradviatizen dwiriingnthe rextmdat wakitvhi |
when the . readi ng has progressed and a DSI packet which is one second

20 | ong Pas ti@en read, the tinme di'spl ay of the state display unit will
be advaTéed by one second By repeating the processes in steps

S143 t01%147 the  Whemen &P@th?léé}f%laﬁaé@@& agplprahityidfedimudi o,

?ggd qug} nat li?ﬁgea‘;)ackglm\gu ch c tg_g AY be%’u%]succ%s& V%Ly 25
200055499 kel @ﬂ%é%“?%%%&ﬂg?&#ﬁo PPN BRI 07 S92 e
13 codes,
14 wherein a time code is displayed by the disc
15 reproduction apparatus when a corresponding videb block is
16 reproduced,
17 wherein the plurality of time map tables | correspond
18 to a plurality of pieces of route information of the first
19 type and the second type, |
20 . wherein the search.destination receiving unit for,
21 on receiving a numeral input by the operator as a time code,
22 referring to the time map table and determining an address
23 of a video block corresponding to the input time code as the
24 search destination, |
25 wherein the search function éxecuting unit instructs
26 the second controlling means to change a position of the

27 optical pickup to the search destination only when the
28 combination of flag values in. the fetched ,playback type
29 information matches the combination of flag values in the

30 search condition table.

1 17. The disc reproduction apparatus _6f Claim 9, wherein

2 the judging means includes:
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are then transmtted fromthe buffer nenory to the signa separating
unit 86 and the stream I D and subsﬂﬂlﬂlﬂl“ i !ﬁ L header of each pack
is judged. 5 For video p oder 120 judges whet her
the streamIDis "1110 0000" and out puts the packs to the vi deo
decoder 87. The video decoder 87 decodes the packs ~according to MPEG

hod d havi
PTS, out pat ?ﬁ'e” efaaéﬁgffﬁga%ﬁg SPenchabre uhbll CHEFE 408, s0eA Dy 80 ™

::(I?)ri:u'l?-lgl T %I%ﬁ %%%Fgg’?{lcyﬂléjf\greeabc? %%ﬁsubstregsnalmD

are "001" and pyLput h o] C dgc The
sub- pi ctwse d‘éco"c‘lég %é8§mal§%:%%§§8§h%£ figg g%%%? |%gi§% %uﬁgﬁgﬁg%n
decoding gnd ynger Nk Lt ggaEEhafﬂﬁeeibﬁt Estéﬁgcﬁ‘éé@: ding to the SCR
and S, outputs t ecoded I nmage signal to the picture mxing

unit 90. 7 a pl QFBscraL% Si riformif Mol Ferdededeunit fod féeclhimg 20
picture decoder 88 are mi xed by the picture mxing unit 90 accordi ng

to the m)>§ ngarsiece %}iepléybdcbytyﬂe infstrmatdiont fodém the menagegdulfes
m xed i mage signal i's then converted to an anal og signal and is outputted

to the TVOoncopredponding to the siep rtddlle sefleched bﬁethel eperrtenhe
above pr olci)ess
and

11 a condition comparing unit for comparing a combination
12 of flag values in the piece of playback type information
13 fetched by the playback'type information fetching unit with

14 the combination of flag values in the feedback condition

15 table,
16 wherein the AV functioning executing means includes:
17 a monitoring unit for monitoring an amount of progress

18 of the optical pickup which progresses under control of the
19 second controlling unit;

20 a feedback function executing unit for generating

21 display feedback information based on i:hé amount of progress
22 of the optical pickup monitored by the monitoring unit only
23 when the combinatiqn of flag values in the fetched playback
24 type information matches the combination of flag valﬁes in
25 the feedback condition table; and |

26 a displaying unit for displaying the _display feedback
27 information generated by the feedback function executing

28 unit.
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25 the bl ock pointer ends up |nd+eaL+ng—Lhe—L#naL—log|caI bl ock . inthe

current VOB, so that the judgnent Yes '
75 - . step S145 and t Eﬂ Ilances to step S151. In

pointer is i nd| cating
n OI’ITB.tIOI’l table for PGC

step S151, it is determ ned
the final VOB in the VOB position i

I nformation #k, and if not, the processing advances to step 5 S152 where
the variable i is increment ed, and then to step S153 where the VOB
position jnformation i.s advanced to the next VOB.in the VOB position
i nfor mat i bn 8- P@?n@b?ﬁa??@ﬁ°ducu$§ aPEPFBﬁPﬁgW‘-hF%alF‘hé"prUB§§§FLﬁg
nmoves to step Sl ed _here
o whort e voR frbbinacion &7 Biag Patues in,shh sactsk Raftidn

possi bi ligy &;@1&) is oLQeo}’% Eﬂ%ft\f dé&éié C@rﬁ&'da @éé\ﬁ%ﬁ YR POl g%‘gge

Entry- a program 0 see her t'hIs Ts

i s perforged tl?:)é tf*l@:s’tel%ra%@mtﬂr&n Y Qilldé'“'lhd?l%dﬁéét&ﬁts% 15 with
t he judgnent "Yes" resulting in the processing advanci ng

5 corresponding video title is retrieved according to a piece
6 of route infomation; wherein in the second case, the second
7 flag indicates that the route information of the

8 corresponding video title does not include the branch

o _

information.

1 19. The disc reproduction apparatus of Claim 18,

2 wherein the playback type in.f.ormation includes a
3 third flag which indicates whether all pieces of route

4 information of a corresponding video title are of a normal
5 playback type,

6 | wherein the normal playback type is é type in which
7 the plurality of pieces of video information specified by
8 the route information are sequentially reproduced in a

9 predetermined order,

10 wherein the combination of flag values in the

11 feedback condition tabie is one of a third case and a fourth
12 case, wherein in the third case, the third flag indicates
13 that all pieces of route 'infomation of the corresponding
14 video.title are of the normal playback type énd tj.he. first
15 flag indicates that the corresponding video title is
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to step S155 in Fig. 21D, where the_chapter y by t state
di splay unit 209 is advanced by:o EH ﬁﬂlum H!ru proceSS|ng returns to
step $142. Following this, the . A steps S142-S147 is
performed for the newy 20 i ndi cat ed Vi When it is judged

in step S151 that the VOB pointer - is |nd|cat|ng the final VOB in the
VCB‘posié on | f or mat

, .t neans tnat esen I epr duct.i on
Foute ha pediPtrid¥ed cording £ ﬁ?geﬁs.?f SRS FRALAPRE RF 40 oo
f tﬁere,@% BRShARI£E6SS VA CRUNREY 40 08 2GR BLALTRH] Meces

stored in'the" ormation bu ereis
76 %}r&ﬁéﬁ“ﬁhﬁ%%ﬂéi&%ﬂcﬁk‘%ﬂé'éHfEéBBdﬂHhﬁﬁ<éfﬁékﬂéﬁﬂmé“ﬁke
accordlng to this post-processing conmand I'f not branch

destinat ijgn RS d RbehAR!H Dy Bkck Ty#R! ahdl fI8E secon@EEaEH G EQLEBRGC | i nk
information, before the route 5 processing routine is recurrently called
In step 8058 the route information of the corresponding video title does

21 not include the branch information,

22 wherein the condition comparing unit compares the

23 combination of flag values in the piece of playback type

24 information fetched by the playback type information

25 fetching unit with the combination of flag values in the

26 feedback condition table.

1 20. The disc reproduction apparatus of Claim 18,

2 wherein the playback type _information includes a
3 fourth flag which indicates whether ail pieces of route
4 information of a cofresponding video tit:le are of a branch
5 destination auto selection type,

6 wherein the branch destination auto selection type
7 is a type in which a default branch destination is.specified
8 when no branch destihation has been selected by an operator,
9 wherein the combination of flag values ih the

10 feedback condition table is one of the first case, the second
11 case, and a fifth case,

12 wherein in the fif.th case, the fourth flag indicates
13 that all pieces of route information of the corresponding
14 video title are of the branch destination .auto sel—ectiort
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Processing of reproduction control unit 72
for a chapter search The follow ng explanation deals with the

o bei ng per forned s deser: bed ANMEMMMEAIMESS, ' Phe"™ ' f Shgment "

"Yes" is given in step S143 and the °précelsihg * advances to step S161
in Fig. 22A. |In step S161, a j.udgnent I's made as to whether. the
chapt er 38ar dtypesy was pressed, 15 in which case the processing advances
to step $162. In steps | S162, S163, judgrments are made to see whet her
the "seqd@nti al erGia phe coatiitionscoswaringg uaig§ crarageshithech”
flag are "OM", and, if either of these flags is "Of", the processing

advances1fo 1BAG Qfh &fe flR9 Madugf Ttotdif diesensh Plrybackh &¥RM not
avai |l abl ¢,due to interactive. reprodyction” is di spl.ayed, before
returni ngstolﬁt&f“@f@zﬁn ‘?%’fﬁ‘fd?%’eti&le p ?&%F%H’tﬁ%ﬁ?ﬁfﬁ% not
essenti akgto |.QN, : . e omd ti-e . When
both fl algng aréeél%&%eg ?Ir#ls e“f)ﬁ%thfef ﬁeo%lggetnﬁo%§ rEvvaflt]ta% f‘f)‘_’lrlu‘aens ilrﬁ)utth rom

the ten kgy %je]edﬁlafcﬂ e SIS the "8" key on the renote
91, t

controll er e result "Yes" 77

1 21. The disc reproduction appé.ratus of Claim 17,

2 wherein each of the plurality of pieces of wvideo
3 i_nformati.on includes a plurality of video blocks, wherein
4 each of the plurality of video blocks includes video data
5 and unit timé management information, wherein the video data
6 is compressed data of a certain unit time and the unit time
7 management information controls a reproduction during the
8 certain unit time, |

9 wherein the title area includes an index number table
10 including a plurality of index numbers and search destination
11 information which indicates addresses of wvideo blocks

12 respectively corresponding to the plurality of index numbers,
13 _ wherein the index number table corresponds to a piece of route
14 information,

15 wherein the monitoring unit monitors an address of
16 a video block read by the optical pickup and refers to the
17 index number table to determine an index number which

18 corresponds to the monitored address,

19' wherein the feedback fu_nc_tion executing unit generates the
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I's given i.n step S164, and, in step S165, the inputtéd ten keycode " 8"
I s convertedi nprogrammunber "8". Thi ] "8" is then

converted into an Entry VOB nunber #j mmﬂﬂmu"lll"mgg S167 the converted
Entry VOB number #s is set 5 in the VOB pbinfer’ "In step S168, the first
address in the Entry VOB nunber #s is set in the block p0| nter. After '

Step smz%éfségﬁivfﬁb e”@iﬁim%” pat Sop e e ok g, e " FYBPRE i s

control clk ESSI n umt as ., 10 _bef .£SSi ng
of rezro Ct |§ gtorlng Unit only w ﬂen the comblnac{:lon f or

atinme searc T. ) Q@gg %xﬂa case
when 15%t hgoﬁsfelfa%aiae]éueastﬁne&g%ar ope?%,;jf '\&Aﬁln?gﬁrepro uct{:gﬁn S
bei ng pernf3or npgk Ase sl CeRE | &L LR Fon | B 11 8g CASBued NEn the FHE@IREL " Yes”

is given in step S143 and the processing advances to step S161 in Fig.

22A. I n 2Hep Shedit boh UEGHES] I's made as to whether the chapter search
key was pzrsessed,

wherein the displaying unit displays the display
26 feedback information generated by the feedback function

27 executing unit.

—

22. The disc reproduction apparatus of Claim 21,

2 Wherein each of the plurali.ty of video titles in the

3 multimedia optical disc has an identification number,

4 wherein the moniﬁoring unit further monitors the

5 identification number of a video title read by the optical

6 pickup,

7 wherein the feedback function executing unit

8 generates. the display feedback informa_tion based on the

9 identification number of the video title monitored by the
10 monitoring unit and the index number determined by the
11 monitorii;g unit when the cdmbination qf flag values in the
12 fetched playback type information matches the combination
13 of flag values in the feedback condition table, wherein the
14 feedback function executing unit generates the display

15 feedback information based on only the identification number
16 of the video title monitored by the monitoring unit when the
17 con

combination of flag values in the fetched playback type
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20 which i,s not the case, so that the froce55|nﬁ advances to step

S171. In step S171, a judgment lﬂ'lmﬂ m“um'm t her the time search
key-has been pressed, and, sinc case, the processing
advances to step S172. In steps 8172 173 judgnments are made to see
whet her the "sequential 25 single PGC identification® flag and the "no
branch" La are - "On", and, if either of these flags is "Of", the

pr ocessi % information does not match the combipation of flag VQ&V&ﬁces to

step S17 ere e age "Ti sear h functlon not avail able due to
interaCt?% F%ﬁhé?ggﬁmgﬁ% % €+ pefore returning to step S144.

e e :z@esebef;;; s o s DAL

gs-are I'n-~step
S174 they ysrf@@ idgH! e?:@itatfédo ftg:é %é&ﬁiéc?éjfuﬂdh%x?p S175,
t he |nputt ten ey code IS t1en convert to tine format data

witten 23 hieyddutSey Wifter this conversion, the

23. The-disc reproduction apparatus of Claim 17,

Pk

2 wherein each of the plurality of pieces of.video
3 information includes a plurality of video blocks which are
4 arranged in time series in an order of reproduction,
5 wherein each of the plurallty of vldeo blocks
6 includes video data and unit time management information,
7 wheréin the video data is compfessed data of a certain unit
8 time and the unit time ‘management 'information controls a
9 reproduction during the certain unit time,
10 wherein the multimedia optical disc inciudes a time
11 map table including information indicating a relation
12 between the plurality of video blocks and a plurality of time
13 codes, |
14 wherein a time code is displayed by the disc
1S reproduction apparatus when a corresponding video block is
16 reprodﬁced,
17 wherein the feedback fﬁnctior; executing unit
18 includes:
19 an initial time code displaying unit for displaying
20 an initial time code with a certain format when the second
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10 reproduction search unit 72 erts the tine f or mat

data into a VOB nunber # and a IM@N:ﬂﬁmﬁﬂmd on the tinme map :

search table. In step S177, the T . nunber #i is set in the

VOB poi nter and in step S178, the . -

convert edDSI addr essi sseti nt hebl ockpoi nter. By setting 15 the pointers in

this way, re roducitpn can_be commenced érom tae re{;‘)rgduction time

i ndi cat éd by“PREFQLLINg means $LALLE FRIILRY: HReRELPBAUELFSR? Control Unit

72 for_ the Chapter Progr L ng function _20.

The fol PBuing s an BRFHETTONST WY Hear Sk donitoiifla Yigeo

pr ogr anmisng ﬁfQ&k'?@a&pﬁ{/a{:\/&QnoﬂEiéQQ %Egkup; ah8pProduction of VOBs using
9T. en Su

the renote controller an operation is received by the

renpte cantrol receiyidithe codeUibdaing Wifd Edg@NpT g a5 tTREEcdde St EP
S143 of Fig. 21B 25 and the processing advances to step S161. 1In step

'S161, tiIBS coriespsRALngStd chhatiRio Hlockhaphetoker Bastheeprfyesssd

79 _
26 monitoring unit by referring to the time map table, wherein

27 the time code updating unit updates the initial time code
28 first and continues to update as reading of data by the optical

29 pickup progresses.

1 24. The disc reproduct_ion apparatus of Claim 23,

2 wherein each of the plurality of_video titles in the

3 multimedia optical disc has an identification number,

4 whereiri the monitoring unit further monitors the
5 identification number of a video title read by the optical
6 pickup,

7 wherein the feedback function ex_ecuting.unit

8 generates the display feedback information based on the
9 identification number of the video title monitored by the
10 monitoring unit and one of thé initial time code and the time
11 code displayed by the time code updating unit when the
12 combination of flag values in the fetched playback type
13 information matches the combination of flag values in the
14 feedback condition table,

15 wherein the feedback function executing unit

16 generateé the display feedback infdrmation based on only the
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results in "No", so that the processing advances to S171. In step
S171, the tinme key has not been !ll“f) ﬁjws I I t he judgnent "No" is
gi ven-and t he processi ng advanc . 180 In step S180, the
judgnment "Yes" is given, so that n 5 steps s181 and S182, the system
confirms that the "sequenti al ngle PGC identification" flag and the
"no branch" flag are bot h 01 Here, if both flags are
"On", th¥ prdadessiifigcadiancasmber ofothée iSRS hiltdree mbind toaeidablyetkei s set -
at "1", before the 10 input of a ten key code is made in step S184.

Here, thE monjspripgeunitswhendthe ewpbeegtaon@ﬁeflqg halaggednt shehe
pluralit pr o ns _whi ch_have been_confirned_in . schedul e |ist,
while th ﬁ&&&?‘@ playbeck: $vpg alPFeFmean d°FﬁenBFo’g?5ﬁ§ tBepe

Lii’r?ﬁﬁéﬁﬂ BEARS %?éapff%%a%‘&s%ew enpfeediity §’°§ﬁd\7'é:r’r°F’nt§Pg§Cglg4
and the ﬁocesm ng a@ﬁ@g‘éggnﬂ:ﬂesﬁggp §'§e it dis 1a S the ekﬁ%xsiﬁg in

the inputted ten key co to a ram nu

step Sl8gpt h'f%eﬁbﬁﬂ:ﬁ@”inform&ﬂi@ﬁr 3ﬂei¢§téé deRs. fggdﬁéék' %tﬂoﬁh.e

schedule list. After this, the vari abl e I'sS incremente one in
step Sl8f3 exediinl hﬁﬂtl,.ldged in step S188 whether a progranmm ng

1 25. The disc reproduction appai:atus of Claim 9, wherein
2 the playback type information includes a fourth flag
3 which indicates whether all pieces of route information of
4 a correspending video title are of a branch-in-title type,
5 wherein the branch-in-title type i_s a type in which
6 a current video title does not branch to another video title,
7 wherein the disc feproduction apparatus further

8 comprises:

9 program start instruction receiving means for

10 receiving from the operator a notification of inputting a
11 plurality of index numbers for a programmed reproduction;
12. title number receiving means for receiving a numeral
13 input by the operator as a title number; |

14 branch judging means for, every time the title nuinber '
15 receiving means receives é title number, judging whether a
16 video title corﬁ:esponding to the titie number received by
17 the title number receiving means branches to another video
18

title by referring to flags in the playback type information
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term nati on code hggy ' the renote controller 25 91. Here, a
programm ng term ngﬂ!ﬂﬁj@ﬂ‘gﬂmyﬂmbbe to Ferpat e nunerical i'nput,

so that as long as ) raal Ti e 80 _
is detected in step S188, the processing in ¢ $188 wi I | be
repeated. By doing so the first, second, thi C
nunbers are stored in the schedule list. | | f, having entered the

progr amlfuntef s the videp tithe; gnd 5 "7", the user nakes a programm ng
t I hat tiaqn,. th . jud t.."Yes" wl] p [ [ t S188
and the 20 ocess ng  BOLATRY meagsEeipldipgy SPbOE G U CHEAS TUNIRED ar o
. mad f | . .+ n whi.ch VOB ' d i th
The sohdu eeTFEepPRBLpE € ey tllbe IRt rtcehs P ateR ARG o
show ng ff'e ﬁégﬁg Qg'ﬁég{lﬁﬁéﬁcﬁfﬁ taéoaﬁééhe:@r'lgis?eo tiglét e€%§190, the

first program nunber e schedul e I's convér to an

Entry- V@3 nunber #s. +amth&d S &8t { ¥n VERBYEPES fisahsS 861 10 the VOB
poi nter and the fi rs?% addr]é%%r?n t i-snEntry-VCBénu er #s is set in.

the bl ogq poiBtetating the calculating means and the second controlling

25 means as many times as the number of the video title numbers
26  in the set of video title numbers so that the video titles
27 corresponding to the video title numbers in the set of video

28 title numbers are read in sequence.

1 26. A method, applied to a disc reproduction apparatus

2 including a buffer, of reproducing a multimedia optical disc,
3 the multimedia optical disc comprising a plurality of video
4 . titles, a plurality of pieces of management information, and
5 a plurality of pieces of playback type information, wherein
6 each of the plurality of video titles includes route

7 information and a plurality of pieces of video information
8 rétrieved according to the route information, wherein each
9 of the plurality of pieces of management information manages
10 an address of a corresponding video title, wherein each of
11 the plurality of video titles is a video production, wherein
12 each of the plurality of pieces of playback type information
13 includes a first flag and a second flag, wherein the first
14 flag indicates whether a corresponding video title is
15 retrieved according to a piecé of route information ox

- This Sheet Has Been Rci
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15 before the Iogr LN thrs VOB are read by the nmechani sm
control unit and t gj ng unit. For the above
exanpl e, the first ' is .
converted into a Entry VOB nurrber T #s W OB poi nter
The first address in this 20 Entry-VOB nuft I.n_tlhe bl ock

pointer, and the - logical blocks in this VOB are read

by The nechani sm
control 16 aanprdingd the signalipyoefepiengsuof troute infiemattiont,i aad
| ogi cal block is indicated by the block pointer, the judgnent "Yes" is

gi ven inthst. ephsisecond fhro pinstiemtien whzthex thec soute snﬁprmgson of
In step %198 it is confirned that the final VOB of
the copgespredipg video; §ikdpendnriudest Ehe Branch not, in step

8199 th varragl e k iis increnented _to indicate a next program nunber
in the scheddPEOFMEEioBef 5P PREPBROEERRFAGLREE ur ns to step S190.
20 a first writing step of writing a piece of management

2] information into the buffer;

22 ' a first receiving step of recei_vi_ng a video t.itle
23 selected by an operator to be reproduéed; |

24 a calculating step of calculating an address of the
25 wvideo r:itle selected by the operator by referring to the
26 Dbuffer;

27 a second controlling étep of reading the video title
?8 from a position specified by the address calculated by the
29 calculating step; |

30 a judging step of jl.rdging whether AV functioning can
31 be executed in the video title read in the second controlling
32 step by referring to the first flag and the second flag
33 corresponding to the video. title, wherein the AV functioning
34 at least includes a search function for allowing the disc
35 reproduction apparatus to search and reproduce an arbitrary
36 portion of the video title and a feedback functioﬁ for
37 allowing the disc reproduction apparatus to monitor and
38 display a reproduction elapsed time; and |

39 an AV functioning executing step of _ executing the
40 AV functioning only when the judging step judges that the

41 AV functioning can be used in the video title.
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5 . After this, the processing’in stéps-S190 to S197 is

repeated for all of the remaining programnunbers in the schedul e
list.. Processi ng of the Reproduction Control Unit 72 10

for the Chapter Programmng function’ The followng is an

expl anati on of when a user nekes atitle progranm ng function .
operation during the reproducti on of VOBs using the renpte controller
91. Wen such an operation is received by the renpte control receiving
15 unit 92, the judgnment "Yes" p.Ske 143 of Fig; 21B and

t he processing advances to judgnment -as to

br ocassi ng. advances ”Fﬁ‘*’*é?%eaﬁnqp‘f éf%lsgm‘ﬁﬁh%?"a'* B RESMF been'

pressed, so éﬁ%db@etlgﬂeé‘ém&o 4 drl $hYER e?{l{i:ltééea&‘k A gfvances
to step In step S180, the chapter programm ng key has not been
pressed, so éﬁﬁéréﬂ@slwgf@@ﬁaﬁt\w dFsEiNGRi sEhétfer emuDAOEESAVNY
advances to step S200. In step S200, the title programi ng key has
been pressedfurseridmé hde bHeldgeEhdbrme@stor 2any i 6f gthentivlesep THY and the
processi ng advances to step S201, where the variable s is reset to

"1". This vamhhtbimedia_l oprdedl disc includes a manager area which stores
playback type information corresponding to the manaéement_
information for each video title, with the playback type
information including a first flag showing ﬁhether the

10 present video titlefis expressed using one or a pluralitj
of sets of route information é.nd a second flag showing whether

a title is expressed using any branch information.
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82 : to express the order of the plurality of titles which are
to be reproduced in the schedule list. This schedule I|ist irs a list of
the titles which are to be reproduced in the specified order. In step
S202, the systemwaits for a input 5 fromthe ten key. .Once
there has been an input fromthe ten key, the inputted ten key code #n
is converted into a title nunmber #k, and the title playback type #k is
read fromthe title search pointer #k correspondlng tothis title
nunber #k. 10 Fol | ow Qg jal single
PGC identification” fllag is "On" for the reproductign ty k. If this
flag is "On" in step $206, the tltLe nunber #n <c|npwnteHEu5| g the ten

key is set as the firgt itemin theg schedul e IE F:Fol this, the.
variable s is increnegted 15 in ep S208 and |n:step<820 heck is
perfornmed to see whet her the ograq&nng teLn1 t iSn cﬁﬂe S been
i nput t ed, with the processinggn st S202%S889 &i ng& epdhted unti |
such code is inputted] At such tingy the: ri abl K:|s Tesel™
| - = B B35 g @
= _
= s
. 3
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to "1" in step S210, and the first title nunber #n in the 20 schedule

list is read in step S211. In step S212, the VTS nunber #i and the
VTS i.nternal title nunber #j are read from the title search pointer #n
corresponding to the sel ected title nunber #n, and in step S213, the
title nunber # and the Entry-PGC information are read fromthe title
search 25 pointer of the video title set #i indicated by t nunber
#i and are witten into the group of state registers 7 '
83 - After this, the route processing rout [ I{l ed with
t he Entry- PGC i nf tion as the GC i nfor o] : gz
By calling the route ing routine int way, t rlotessing in -
the route processingfrouti can be performed for y-ﬁGC
information for the fi l e nunber i the sch‘g_ t|,sobef ore a
return is performed he present rowE:art. A j g +hen nmade
as to all g
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10 of the title nunbers in the schedule |ist have been read, and if
not, the variable k is increnmented to have the next title nunber read.
Wth the disc reproduction apparatus of the present enbodi nent, an

i mmedi at e j udgnment can be made during 15 reproduction execution of an
application as to whet her enul ated AV functions, such as feedback
funetions including . di splay of a present chapter nunber and present
reproduction time, search functions based on chapter nunber or
reproduction time, a progranmed reproduction function using 20 chapter
nunbers, or a progranmed reprquIﬂ}ogjggnction usi ng titles, - are
possi bl e and when not possi bl e, € System cgmpwli bit the function
to prevent erroneous operation. : esent _enbodi nent,
the display of 25 reproduction el apsed tinefano s wder during disc
reproduction can be linked to titles, ™
84 '

DIRECTION OF DISC
ROTATION
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nunber fxgvﬂbqﬁJéveéf’This is to say, display of - reproduction tine
and chdpte unbers is only performed where appropriate, so that no

di spl.lay is given for unsuitable titles. In this way, the systen1does
not end up displaying 5 invalid information to the user. The
present enbodi ment has described the construction and operatlon of a

| ow cost pl ayer although it shoul d be obvious that a variety of other
types of player, such as professional nachines, are al so possi bl e,
provided 10 that all types of players can detect the differences between
species (1) to (5). As described ve, |ow cost players, whi ch are

i deal for home or portable use, . | -menories and | ow processing
speeds. Professional nachines, however, may be used as network
servers, have extrenely |arge nmenories 15 and hi gh processi ng speeds.

Here, there may be differences FBHLBHecBVIEEByers as to the titles for

whi ch enmul ated AV functions . Wil e | ow cost players nmay
only perform AV functions for speciesg (1), professional players nmay

per f orm emI'RIACKAY 20 tijons for spegi es (1), (4), and (5).

In the above i sg¢arch point g i s conposed as shown
in Fig. 23. }ﬁiésﬁgkﬂgr $ a first B 1shovmng whet her there is
only one sety ofPOSITAON O
LEAD-IN :f NS
AREA LOGICAL BLOCK ﬁm—tl \
- ' +{ |LOGICAL BLOCK #m—3
l ;\//IOAINUA%%MENT ’/ LOGICAL BLOCK #m—2
AREA K LOGICAL BLOCK #m—1
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I nformati on, a second flag show ng whether there is any |loop 25
information, a third flag show ng whether there is any automatic
branch |nfornat|on and a fourth flag show ng

85 mhether there is any interactive branch i nformati on. Here,
species (1)-(6) can be identified by using these flags to detect the
presence of | oop information, automatic branches, and interactive
branches. Title playback types are 5 originally formed in this way,

al though in the present enbodi ment the "sequential single PGC

i dentification" flag shows whet her there is only one set of route

i nf or mati on, and the other ffHgr 4Bw whether there-is any |oop

i nformati on, so that the title playback types are expressed in a
format 10 suited to AV devices. It is also possible for a
flag show ng the presence PILE EBVEILN kind of comand. (such as
comands related to . contr to be provided in the title

pl ayback tabl e.

TRACK
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SRy e L
The pr%ékﬁ%%”dﬁ-éaﬁhéﬁﬁ§'%hich relate to control of a timer 15 nmakes
special kinds of tinme control possible for.the title I n question. Such
coptrol, however, nake a display of - reproduction tinme inappropriate,
so that a flag showing its- “presence needs to be provided.
The_permtted function determnation table should 20 not be construed as
bekRng limted to a determi nation of " whet her a function is possible
base on a conbi nati on of the functional and structural- characteristics
of the route information of the title. For exanple, when a multi-PGC
flag and a "no branch" flag are provided, therdeterm nation of 25
whet her execution is permtted for the tine rcnéfunction and the
reproduction tinme display function can be nadg wh '

86 these flags are "On", with t cti-ons being allowed for
routes which are made up of a plurality of PCgs whi ch are
sequential with no branches. ThepBes&Ent enbodi nent al so
descri bes the case where A
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5 the condition for the setting of the automatic branch fiag
I's the presence of a branch conmand for an
branch in the PGC command field

al so be set whe
PGC. As one

n an

10 exanpl e,

automati cally executed conmand i s present
a default execution for when there is no user

cat "On"

aut omati cal | y- perf or ned

forming the title,

alth

ough it may
in a.

I nteraction can be set as a button attribute in the Hi ghlight

i nformation storsd.—l—ﬂ"'t VOR at thﬂ.—pﬂ"!’&ence s&-b_ﬂ‘l'rlons
have default exdcutionjattr}i butesjcan |be usejl as the con
branch i nstructh Els an ey 15 ' I n gRedent 4
t he condition fid y of brap en
"On" was de C ack p h ihf
bet ween title§§ h C butp
execut ed due | t \r t Imn b -631
set at "On". Oh S wRighgntl pde O} | ° alOb
other titles will ne” | >b P@F
"On", so that iff e sigigl e PGC cat|p
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87 the schedule list no | onger being valid, so that the

reprodutti on apparatus needs to performthe invalidation of t he
remaining title prograns in the schedule |ist. The foll ow ng
i & anot her exanple of the stored 5 content of anmulti-title disc. In
this exanple, five epi sodes of a popular drama series are stored on
t he di sc, as video titles (1) to (5), with a nulti-story interactive
title which uses the video information of titles (1) to (5) bei ng
stored as video title (6). In this case, inmage titles 10 (1) to (5) are
all sequential single PGC types, so that successi ve reproduction of
(1) to (5) is possible using the title pr Jaad.ag fu oy, I n this
case, the "no branch . between titles" flag i tpefVM i rt | title
search pointer table area is "Of", so 4 t FiHe n be
reproduced 15 successively in order. " Irh¢ VOB Ipc I on
I nformation table of the present nventioh ag| bgen ¢gs ed as a
| i st of storage |ocations = , based o i gh thg
reproducti on appar at us S P
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reads VBs, although by storing partial areas of the storage 20 |ocations
of the VOBs in this table, the optical pickup can be made to read only
part. of the VOBs, such partial reading bei ng known as "trimm ng".
These trimred parts of VOBs- are ~indicated in units called cells. By
doi ng so, by indicating partial areas in the VOB position information,
onty part of 25 a VOB is used as a core part, so that the efficiency with
whi ch video materials are used can be increased.

88 ' In the present enbodinment, a VOB unit consists of
one GOP. It is needless to say that if the stored video i nfornmation
has a reproduction tine of about a second, a VOB unit may consi st of
two or three GOPs with a very short 5 reproduction tinme. 1In this case, a
managenment i nformation pack is set before such a plurality of
consecutive GOPs. The managenent information pack is then effective
for such pluragiitty of /8. § ~=---_ -
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In the present enbodi nent,
MPE&R standard is used for the noving

ki nds of novi

under MPEGA or digital

ot her than

15, long as the noving picture data can be conbined with audio

digital

ng picture data,

novi ng picture

10 data according to
pi cture data. However,
such as the digital

ot her

novi ng pi cture data
novi ng picture data with a conversion algorithm

DCT (Di screte Cosine Transfornm) under MPEG nay be used so

and sub-picture data to formmnultinedi a data.

enmbodi nent ,

digital -

managenent i nformation
units of GOPs,
data. However,

t hese bei ng
it 20 sho
novi ng pi ctures

dat a

In the present

Finally, a miatgelﬁg - %@M]%N ircal disp used 25 in)
escmlg.r e e |§[g?'%$gp%r es mast er tape

enbodi ment i 4
vi deo tapes (

f various shots fil ned

NO. OF TITLE SEARCH POINTERS

VTS INTERNAL TITLE SEARCH POINTER # 1
VTS INTERNAL TITLE SEARCH POINTER #2
VTS INTERNAL TITLE SEARCH POINTER # 3
VTS INTERNAL TITLE SEARCH POINTER #4

VTS INTERNAL TITLE SEARCH POINTER #5

VTS INTERNA;L TITLE SEARCH POINTER # 98
VTS INTERNAL TITLE SEARCH POINTER %99

PGC INFORMATION ¥ 1

PGC INFORMATION ¥ 2

PGC INFORMATION % 3

PGC INFORMATION # 4

PGC INFORMATION # 5

PGC INFORMATION # 6

PGC INFORMATION # 7

PGC INFORMATION #8

PGC INFORMATION % 98

PGC INFORMATION #99

VTS TIME SEARCH MAP # 1

VTS TIME SEARCH MAP #2

VTS TIME SEARCH MAP #3

VTS TIME SEARCH MAP # 4

VTS TIME SEARCH MAP #5

VTS TIME SEARCH MAP #6

VTS TIME SEARCH MAP #7

VTS TIME SEARCH MAP ¥ 11
VTS TIME SEARCH MAP #12

VTS INTERNAL
- TITLE SEARCH
POINTER TABLE

/

N

PGC
MANAGEMENT
INFORMATION
TABLE

>VTS TIME
| MAPTABLE

. packs are included in VOBUs in

the units of reproducing noving picture _
(ﬁ_egobvi ous that if the nethod for conpressing
changes, the unit of the nanagenent

i nformati on pack changes according to the conpression et hod.

t he present
bs, such as
89

VTS _

TITLE SET

MANAGEMENT
- INFORMATION




Wi th video caneras and mnusic tapes in which songs and sounds are
recorded live. The noving pictures and sounds in the tapes are
digitized and | oaded into a nonlinear editing machi ne. The editor,
creates nmenus and itenms wusing 5 application prograns, such as a
graphic editor provided in an editing machi ne, and reproduces video
and sounds frane by frame. The editor al so creates nanagenent -
i nformation packs including H ghlight commands using a GUJI generator
and the Iike. The editor then encodes the above data under MPEG 10

to create video data, audio data, sub-picture data, and managemnent

i nformati on packs. After this, the editor ° . creates VOB units and
VOBs using the nonlinear editing machi ne. The editor al so assigns
nunbers to the VOBs. Also, the editor. creates PGC information #1, #2,
#3, ..., #n, a 15 VWMtitle sear ch pointer: table, and -a video nanager.

The edltor then | oads these sets of data into the nenory of a :
wor kst at i on. The data is converted into | ogical data sequences
so that the data is recorded in the file area.. The |ogical -20 data
sequences are recorded onto a nedi um such “as; the - magnetic tape, theni
converted to physical data sequences. . - The phyS|caI data. sequences :
i nclude volume data with ECC - R



(Error Check Code), Eight-to-Sixteen conversion, and dat a _ in the
| ead-in area and | ead-out area. A master optlcal disc 25 is produced using

t he physical data sequences. Then, copies of the master optical disc
are manufactured by using a ' : 90
pressi ng machi ne. Conventional CD manufacturing machi nes may
be wused for manufacturing the above-constructed optical disc with

t he exception of the processes related to the generation of 5 | ogical
dat a sequences for the data construction of the present invention.
These nanufacturlng met hods -are | ro Nakaj ima and

Hroj i. OQgawa: "Conpact D sc Dofu & ' LG d Applied Physics
Soci ety Optics Meeting: Opti cal % %g-ﬂg::ﬁ_saku a Shoten. 10
Commerci al Applications Ued) @lopt gcal disc of the
g:}gsent i nvention can be used f(gsg Qr@ i@t? seqifential video titles
IRESERRR) '
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FIG. 9

VIDEO TITLE SET INTERNAL TITLE SEARCH POINTER TABLE

VTS INTERNAL TITLE SEARCH POINTER #2| VTS# 1.VTS INTERNAL TITLE #2 -

VTS INTERNAL TITLE SEARCH POINTER #3| VTIS# L.VTS INTERNAL TITLE #3 - - -
VTS INTERNAL TITLE SEARCH POINTER #4| VIS# 1.VTS INTERNAL TITLE #4 - -
VTS INTERNAL TITLE SEARCH POINTER # 5| VTS# 1.VTS INTERNAL TITLE #5« - - -
VTS INTERNAL TITLE SEARCH POINTER # 6| VTS# 1.VTS INTERNAL TITLE #6 - * -

VTS INTERNAL TITLE SEARCH POINTER # 1| VTS# 1.VTS INTERNAL TITLE #1 - - -




interactive video titles, and so allows the distribution and 15 retailing
of optical titles which on a multi-title disc. The
reproducti on apparatus and nmet hod of the present ~ invention allom/the
reproduction of the above disc by - househol d AV equi prrent with limted
menory capacity. Al t hough the present invention has been fully
20. described by way of exanples with reference to-the acconpanyi ng
drawings, it is to be noted that vagQus fﬁ&gges ' and nodifications

wi |l be apparent to those skilled i e art. Therefore, unless such:
changes and_nodifications depart fromthe scope of the present

i nventi on, B_GMEﬁ&MMIIONZfbe constr.ued as being included therein.
VWhat is cldi nBGC LINK INFORMATIONMIllledi a optical disc conprising a ifjtle
area and a ZPG(DMB?ARDH\WEWWNULIS the title area stiges a

plurality d 1~ "eac ICh 1S a video proauctron )

PG O |
whi ch each {i ncTudeGl fvogq;q T PGA(VOBT fp(gﬂ/g_y‘fﬂ)a pruralrity. of piecesApf video
6 i nformatf ovompﬁsnmﬂ%m&iﬁmgm the route rniormation, _
VOB¥ 1{10min.) VOB# 2(50sec.) VOB 3'8mm) VOB#4(48sec) - - - - -
VOB#21(10min.) VOBZ22(50sec.) YOBH23(8min) VOBH A(d8sec) - - - -
VOB#31(10min.) VOB#32(50sec.) VOB 33(8min.) VOBZ 34(48sec.)
PGC COMMAND TABLE NULL
PGC INFORMATION #2 _
PGC LINK INFORMATION PGC# 13
PGC STANDARD INFORMATION NULL
PGMAP  NULL_
VOB POSITION INFORMATION TABLE
VOB 1(10min.) VOBEZ;Smm) VOB # 3(8min.)
PGC COMMAND TABLE NULL
PGC INFORMATION # 3
PGC LINK INFORMATION NULL
PGC STANDARD INFORMATION 5Loop Random
PGMAP _ NULL
VOB POSITION INFORMATIONTABLE '
VOB 1(10min.) VOB#GZ(Smm) VOB#3(30qec) VOB# o4(8min} - - - -
VOB Z 5(18min.) VOBﬁz(S_m_n) VOB 4(30sec.) VOB#74(8mm)' c
| PGCCOMMAND TABLE NULL
PGC INFORMATION £4
PGC LINK INFORMATION NULL
PGC STANDARD INFORMATION _3Loop
PGMAP  NULL
VOB POSlTlON INFORMATION TABLE

PGC COMMAND TABLE NULL
PGC INFORMATION #5

PGC LINK INFORMATION NULL
__PGC STANDARD INFORMATION NULL

PGMAP__NULL _
VOB POSITION INFORMATION TABLE
VOB 6(10min) VOB#8(5min) VOB 16(3min) VOB¥ 15(5min.) VOB 16(3min.)
PGC COMMAND TABLE CmpRegLink RL3, "=" PGCH 15
CmpRegLink R14, =" PGCH# 16
PGC INFORMATION ¥6

PGC LINK INFORMATION NULL :
PGC STANDARD INFORMATION NULL

PGCMAP _ NULL
VOB POSITION INFORMATION TABL
n VOB 17(50sec) VOB 18(5min OB% 19(8min.)

PG COMMAND TAB!



7 wherein there are three types of video titles which 8 are a
first type, a second type, and a third type, with video 9 titles of the
first type being retrieved according to only 10 a piece of route .
information, video titles of the second type 11 being retrieved accordlng
to a plurality of pieces of route 12 information and branch information,:
and video titles of the 13 third type being retrieved according to a '
plurality of pieces 14 of route.information w thout the branch
information, 15 and wherei-n the nmanager area includes: 16

an address managenent information area for storing 17 a plurality of

pi eces of address managenent information which 18 each include an address
of one of the plurality of video 19 titles; ‘and 20 .. a playback
type infornmdation area for storing a 21 uplupahity'of.pieces.Of pl ayback
type information, wherein 22 the plurality of pieces of playback type
information. 23 correspond to the plurallty of pieces -of address nanagenent
24 information, each of the plurality of pireces of playback type 25

i nformation |nclud|ng a first flag and a:'second flag, of. which



26 the first flag indicates whether a corresponding video title 27 is
retrieved according to a piece of route information or 28 according to a
plurality of pieces of route information, and 29 the second flag

i ndi cates whether the route information of 30 the corresponding video

title includes the branch 31 information. 1 2. The nmultinedia optical -
dise of Claiml, wherein 2 each of the plurality of pieces of
pl ayback type 3 information indicates that a disc reproduction apparatus
can 4 execute AV functioning for a correspondi Rgeseadeg i1l o i t he

corresponding video title is at |east i.n one of|-~ajd|¢gd&t ojajecpng a
second case, wherein in the first case, the firBEdEHHRE TGRS §t hat

the corresponding video title is 8 retrieved AR s 0| S Mhedpi ece
of route information, 9 and in the second caseSpHESYeLISD) cg ngi cat es
that the 10 route information of the correspoighg @98% dofgs not
11 include the branch information, and 12 Z| Z | 2N 2, %
functioning at |east includes a search 13 fu %E = n!;! % t@e disc
reproduction apparatus to 14 search and repra e | ) Bl el &t (& ol t | on of
a video title 15 and a feedback function for [&P|BHNPIP ~%
reproduction 16 apparatus to nonitor and di sgkakqteteHeRIAtA efapsed
time. - %o 1S 1
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VOB POSITION INFORMATION TABLE | -
REPRODUCTION TIME OF VOB # | | OFFSET FOR VOB 1 [NO. OF BLOCK

REPRODUCTION TIME OF VOB# 6 | OFFSET FOR VOB # 6 [NO. OF BLOCKEFOR
REPRODUCTION TIME OF VOB # 7| OFFSET FOR VOB # 7 [NO. OF BLOCK

REPRODUCTION TIME OF VOB# 2 | OFFSET FOR VOB # 2 [NO. OF BLOCKS
REPRODUCTION TIME OF VOB# 3| OFFSET FOR VOB# 3 |[NO. OFBLOC

REPRODUCTION TIME OF VOB # 4 | OFFSET FOR VOB ¥ 4
REPRODUCTION TIME OF VOB # 8 | OFFSET FOR VOB # 8 |NO. OF BLOCK

REPRODUCTION TIME OF VOB # 5| OFESET FOR VOB ¥# 5




1 3. The nultinedia optical disc of aim2, wherein 2 t he

pl ayback type information includes a third flag

93, 3 which indicates whether all pieces of route information of

4 a corresponding video title are of a normal playback type, 5 wherein
the normal playback type is a type in which the 6 plurality of pieces of
video information specified by the 7 route information are sequentially
reproduced in a 8 predeterm ned order. 1 4. The nultinmedia optical disc
of Claim2, wherein the 2 playback type information includes a fourth flag
which 3 indicates whether all pieces of route information of a 4
corresponding video title are of a'branch-in-title type, 5 wherein the:
branch-in-title type is a type in mhiPﬂI} %quent 6 video title does not
branch to another video title. - y :

(Video_ Manager)

VM MANAGEMENT TABLE

VM INTERNAL TITLE SEARCH POINTER TABLE

NO. OF TITLE SEARCH POINTERS
VM INTERNAL TITLE SEARCH POINTER # 1
VM INTERNAL TITLE SEARCH POINTER #2
VM INTERNAL TITLE SEARCH POINTER # 3
| VM INTERNAL TITLE SEARCH POINTER #4
VM INTERNAL TITLE SEARCH POINTER # 5
VM INTERNAL TITLE SEARCH POINTER # 6
VM INTERNAL TITLE SEARCH POINTER #7
VM INTERNAL TITLE SEARCH POINTER #8

VM INTERNAL TITLE SEARCH POINTER # 98

VM INTERNAL TITLE SEARCH POINTER # 99

PGC INFORMATION # | For Menu
PGC LINK INFORMATION PGCH |
PGC STANDARD INFORMATION NULL
PGMAP  NULL
VOB POSITION INFORMATION TABLE VOBZ | _For Menu
PGC COMMAND TABLE NULL

VOB# 1_For_Menu '
MANAGEMENT INFORMATION PACK(PLURALITY OF TitlePlay)
SUB-PICTURE(CHARACTER STRINGS FOR TITLE NAMES)

- MAIN IMAGE(BACKGROUND IMAGE)




1 5 The nultinedia optical disc of Claim2, wherein the 2 playback type
information includes a fifth flag which 3 indicates whether all pieces of
route information of a 4 corresponding video title are of a branch
destination auto 5 selection type, wherein the branch destination auto 6:
selection type is a type in which a default branch destination 7 is §
specified for a case when no branch destination has been 8 selected by an-

oper at or. 1 6. The nultinedia optical disc of laim2, 2 o
wherein each of the plurality of pieces of video 3 information includes a
plurality of video bl ocks, wherein 94

4 each of the plurality of video blocks includes video data 5 and unit
ti me managenment information, wherein the video data 6 is conpressed data:
of a certain unit time and the unit tine 7 nmnagenent information '
controls a reproduction during the



8 certain unit tinme, and 9 ' wherein the title area includes a
plurality of index 10 nunber tables each including a plurality of index
nupbers 11 and search destination information that indicates addresses 12
of video bl ocks respectively corresponding to the plurality 13 of index
nunbers, wherein the plurality of index nunber 14 tables correspond to-a
plurality of pieces of route 15 information of the first type and the
second type. 1 7. The multinmedia optical disc of Ctaim6, 2

wherein the plurality of video blocks are arranged 3 in an order of
reproduction in a direction of rotation of 4 the nultinedia optical disc,
and 5 wherein the title area further includes a plurality 6 of
time map tables including information indicating a 7 relation between the
plurality of video blocks and a 8 plurality of tinme codes, wherein a tine
code is displayed 9 by the disc reproduction apparatus when a
correspondi ng vi deo " ty of tine
map tables 11 corrﬁspond to a plurality of pieces of route infRrnmation of
12 the first type and the second type."
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95 1 8. The nmultimedia optical disc of Claim2, wherein the 2
manager area and the title area are formed on a surface of 3 an
information | ayer, wherein the information layer is forned 4 between a
first transparent substrate and a seécond 5 transparent substrate, each of
the first transparent 6 substrate and the second transparent substrate
having a 7 thickness range of 0.5mmto 0. 7nm 1 9. Adisc
reproduction apparatus for reproducing a 2 nultinedia optical disc, the
mul timedia optical disc 3 conprising a title area and.a manager area,
wherein the title 4 area stores a plurality of video titles, each of
which is 5 a video production and which each include route infornmation 6
and a plurality of pieces of video information retrieved 7 according to
the route infornmation, wherein the manager area 8 includes: an address
managenent information area for storin 9 a plurality of pieces of

addr ess nmanagenent information each FI% 13

MANAGEMENT INFORMATION PACK - HIGHLIGHT INFORMATION

PALETTE CONVERSION RANGE
Title Play Tifle# 1 |
PALETTE CONVERSION RANGE
Title Play Title# 2

ITEM INFORMATION # 1

ITEM INFORMATION # 2

PALETTE CONVERSION RANGE
TitePlay Title#3 |
PALETTE CONVERSION RANGE
Title Play Title# 4

PALETTE CONVERSION RANGE |
Title Play Title# 5

PALETTE CONVERSION RANGE |
Title Play Title# 6 |

ITEM INFORMATION # 3

ITEM INFORMATION # 4

ITEM INFORMATION #5

ITEM INFORMATION #6




10 of mhich i ncl udes an address of one of the plurality of video
titles; and a playback type information area for storing a 12 plurality
of pieces of playback type information,
pleces of playback type information

pieces of address nmanagenent 1

5 information,

14

11

wherein 13 the plurality of

correspond to the plurality of

wher ei n each of the

plurality of pieces of 16 playback type |nfornat|on I ncl udes a first flag

and a second 17 flag, the fir
vi deo 18 titleisr
19 information or according tp
I nformati on, and the second flh
i nformati on of the correspondih
i nformati on, wherein each of t
I nformation indicates that the

bd according to only one pie
rallty of pleces of route
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29 of route information, wherein in the second case, the second 30 flag
I ndi cates that the route information of the 31 corresponding video title
does-not include any branch 32 information, wherein the AV functioning at
| east includes 33 a search function for allow ng the disc reproduction
34 apparatus to search and reproduce an arbitrary portion of 35 the
video title and a feedback function for allowng the disc 36 reproduction-
apparatus to nonitor and display a reproduction 37 elapsed tinme, 38

t he di sc reproducti on apparatus conpri si ng,~ 39. an optical pickup
for optically reading data from 40 the I medi a optical disc;, 41

a drive nechanismfor driving the optscal kup; 42 first
controlling neans for controlling th&os 43 mechanismto have the
optical position read data fromthe 44 manager area; 45

46 first controlling

means; 47

AV Y Y Y Y v Y Y V. V. v,V
’0’0}:0:0:0:»:0:0:0:0:0:0:0:03:0:0’
(SREHICHRENLNES

....................



48 by an operator to be reproduced; 49 cal cul-ati ng neans for

cal cul ating an address of the 50 video title selected by the operator by
referring to the 51 nmanager buffer; 52 second control ling neans
for controlling the drive 53 nechanismto nove the optical pickup and to
have the video 54 title read froma position specified by the address 55
cal cul ated by the cal cul ating neans; 56 judgi ng neans for judging
whet her the AV functioning 57 can be executed in the video title read by
the second 58 controlling neans by referring to the first flag and the 59
second flag corresponding to the video title; and 60 AV
functioni ng executing neans for eerHKE,g# he AV 61 functioning only when
t he judgi ng nmeans judges that the A 2 nctioning can be used in the
video title. 1 10. The di C aratus gif3 G aim9, wherein
the 2 judging neans incl ; & ch pgndition table storing
unit for storing 4 a seeriiﬁgggﬂ:ion tabl e which_i#Cl udes a conbi nati on
of flag 5 values, the cqn of flag val ue cfng a condition 6
under which the search anction is execut ed; ) '

/91
IV H:HH:B8 |

CHAPTER

'SEARCH

CHAPTER| [TIME

PROGRAM=—
TITLE PROGRAM

" [PROGRAM] |

911

912




98 — 7 _ a playback type information fetching unit for 8
fetching afﬁDéﬁ@:ﬁiSﬁl&?Q@pk type information fromthe 9 nanager buffer
corresponding to the video title selected by 10 the operator; and 11
a'condition conparing unit for comparing a 12  conbination of flag val ues
in the piece of playback type 13 information fetched by the playback type
information 14 fetching unit with the conbination of flag values in the
15 search condition table, 16 wherein the AV functioning
executing neans includes: 17 a search destination receiving unit
for generating, 18 on receiving an instryction to exgcute the search
function 19 fromthe operator, an interrpt request /Bpecifying a search
20 destination; and 21 a seéﬁéh functi ogyExpcuting unit for

instructing the 22 second controllin hns to c P a position of the
optical 23 pickup to the search dest on only::> h the conbination 24
of flag values ip_the fetched plavb ] ] infonnat|4h - -
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25 matches the conbination of flag values in the search 26 condition
table. © 1 11. The disc reproduction apparatus of Caim10, wherein 2 the
conmbi nation of flag values in the search condition table 3 is one of a
first case and a second case, wherein in the first 4 .case, the first flag
I ndi cates that the corresponding video 5 title is retri-eved according to
only one piece of route : _ 99 : 6
informati on, wherein in the second case, the second flag 7 indicates that
the route information of the corresponding 8 video title does not include

any branch inforip : , _ tus of Caim
11, 2 ﬁﬁﬁrein t he.p] ayback type information includeg a 3 third
fl ag whi ch i nd}2atds whet her ég pi eces of route 4 informati gn of a
correspondi ng vided title areupﬂaa normal 5 playback type,
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6 —- wherein,fhe normal playback type is a type in which 7 the
pl ur al i ¢ Y1) pi k8ed70¥ Vi deo information specified by 8 the route
information are sequentially reproduced in a 9 predeterm ned order, 10
wherein the conbination of flag values in the search 11 condition table is
one of a third case and a fourth case, 12 wherein in the third case, the
third flag indicates that all 13 pieces of route information of the
corresponding video title 14 aredof the normal playback type and the
first flag indicates 15 that t@gN¢orresponding video title is retrieved
according 16 to only one piec route information, wherein in the
fourth 17 case, the third flag I cates that all pieces of route 18

i nformati on of the correspondi ngy @d title are of a normal 19 pl ayback
type and the second flag indica the.route 20 information of the

&
corresponding vidéR title does AdfiZd ude 21 any branch infornatiqe,
wherein -22 t he conditbog:@é aring unit conpares the =
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23 conbination of flag values in the piece of playback type 24 inforrmation
fetched by the playback type information 25 fetching unit with the

conmbi nation of flag values in the 26 search condition table. 1 13. The
disc reproduction apparatus of Caim 11, wherein the 2 playback type

i nformation includes a fourth flag which 3 indicates whether all pieces
of, route information of a 4 corresponding video title are of a branch
destination auto 5 selection type, 6 wherein the branch
destination auto selection type 7 is a type in which a default branch
destination is specifi

n sel ected by
an operator, 9 reiny atioh of ®s in the
search 10 condition tjabl e|irs ong]of the filrst fase,| the|secopd case, 11
and a fifth case, wherlein tAefi ft h cas%, thF foqrth flag f12 indicates
that all pieces of rodte ipfg LEgion the 13} corrlespopdi nggvideo title
are of the branch dest} nat ij g4 144 sel gctiop tyfe, | 5 wherein
the condition conparigP | ttA¢Gares fhe |16 Fonbilnati pn of §fl ag val ues
in the piece of playbac Y@ mir iqfoynﬁtiog fetihed ylt | ayback type
i nformation 18fetchingy£:urhizf-‘ﬁi['t* tlhe] comyi nat| om df ¥l fgcyalues in the
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19 search condition table. 1 14. The disc reproduction appar at us of
Cl aim 10, wherein 101 2
each of the plurality of pieces of video i nfornat ion 3 includes a
pfurality of video blocks, wherein each of the 4 plurality of video bl ocks
I ncl udes vi deo data and unit time 5 nmanagenent information, wherein the
video data is conpressed 6 data of a certain unit time and the unit tine
management 7 i nfor fp(§n b rol s a reproduction during the certain unit

8 tinme, 9 : wherein the ti | udes an i ndex nunber table
10 including a plurality of |ndequﬁig;“§int search destination 11

i nformation which indicates addresses o{ ; bspectively
corresponding to the pIurall ' X nunber tabl e
wherein the

search destination receiving unit - AL _S122

MECHANISM CONT ROL 'UNIT AND SIGNAL PROCESSING
UNIT CONTROLLED TO READ VIDEO MANAGER

- :
SET OF PROGRAM CHAINS FOR VOLUME Si123.
MENU REPRODUCED
ﬂ
SET OF PROGRAM CHAINS FOR TITLE
MENU REPRODUCED

' : | S125
LECTION OF TITL N
UMBER INPUTTEDZ..
\ - 5126

'SELECTED TITLE NUMBER DISPLAYED BY STATE DISPLAY UNIT
v
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16 receiving a nuneral input by the operator as an index nunber, 17
refers to the index nunber table and determ ning an address 18 of a video
bl ock corresponding to the input index nunber as 19 the search
destination, 20 wherein the search function executing unit ;
instructs 21 the second controlling neans to change a position of the 22
optical pickup to the search destination only when the 23 conbination of"
flag values in the fetched playback type 24 information matches the

14

conbi nation of flag values in the 25 search condition table. . 1 15. The
di sc reproduction apparatus of C aim 14 further ' ' f
102 2 conprising: 3 . program start instruction receiving

nmeans for 4 receiving fromthe operator a notification of inputting a 5
plurality of index nunbers for a progranmred reproduction; .

-



6 holdlng means for holding a set of i ndex nunbers if 7 the
search Uestination receiving unit receives a plurality 8 of numerals from
the operator as the set. of index nunbers 9 after the programstart
ifistruction recei ving neans has 10 recei.ved the notification of inputting
a plurality of index 11 nunbers; and 12 programred reproduction
executing neans for 13 activating the search function executing unit as
nany times fqﬁ} B 1PBe number of index nunbers in the set of i ndex nunbers
so t hat € SE8 C EXTCut T Ty Ot IHDL[ULLE re—\16 second
control i ng means \{IBN\S 5 Ti
pi ckup to the searchdestinati ons

S §OT ' nbers
in the set of index 3 q LN s ep oauc | lagparatus
of daim 10, where| . P@Oﬁ@?ﬁR A FF ‘,' 'i b ¥ G0 of vi deo
information 3 il ax \ . N ﬂ Nkt !‘bﬁ- arranged in

4 time serid ”-. oOUCPRon, wherein. each of thes$142

| i f iro.; OB, 3 TG
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103 8 information controls a reproduction: dur

ing the certain

unit 9 tine, 10 wherein the title area includes a plurality of

time 11 nap tables including information indicating a
between the plurality of video blocks and a plurality of
14 wherein a time code is displayed by the disc

relation 12
time 13 codes,
15 reproductlon

appar atus when a corresponding video block is 16 reproduced, 17

wherein the plurality of time nmap tables correspond 18
pi eces of route information of the first type and t
wherei n the search destination rece|V|ng un|t for, 21

nuneral input by the operator as a tinme code, 22 refer

to a plurality of
he second type, 20
on receiving a f
ring to the tine

map table and determ ning an address 23 .of a vi deo’ bl ock correspondi ng to

the input time code as the 24 .search destination, 25
t he search function'executing unit |nstructs?g:' .

wher ei n

€y .



26 the second controlling neans to chahge a position of the 27 optical
pi ckup to the search destination only when the 28 conbination of flag
values in the fetched pl ayback type 29 information matches the

conbi nation of flag.values in the 30 search condition table. 1 17.
The disc reproduction apparatus of Claim9, wherein 2 the judging nmeans
i n¢l udes: 104 3 a

- feedback condition table storing unit for storing a 4 feedback condition
t abl e which includes a conblnatlon oggitahzzﬁClvaJues, t he conbi nati on of

flag val ues being a condition he .search function is

executed; 7 a pl ayback type I nforpatjon fetching unit for fetching 8

a piece of playback type information fr dhe manager buffer 9

corresponding to the video title sel ectes#y the operator; 10 and 11

a condition conparing unit for conparing~a~conbi nation

ISREAD PACK A 5148

MANAGEMENT INFORMATION PACK

AND IS THE DSI'PACK INCLUDED IN THE
ANAGEMENT INFORMATION PACK

: ONE SECOND LONG? _

2 S150

TIME DISPLAY BY STATE DISPLAY UNIT
ADVANCED BY ONE SECOND

FIG. 21D

S154

IS VOB INDICATED BY VOB
POINTER AN ENTRY VOB FOR
A PROGRAM?

CHAPTER DISPLAY BY STATE DISPLAY UNIT
ADVANCED BY ONE CHAPTER | |




12 of flag values in the piece of playback type information 13 fetched
by the pllayback type information fetching unit with 14 the conbination of
flag values in the feedback condition 15 table, 16 wherein the
AV-functioni ng executing nmeans includes: 17 a nonitoring unit for
nmoni toring an amount of progress 18 of the optical pickup which
progresses under control of the ~second controlling unit; 20 a

f eedback function executing ' neratlng 21 display feedback
information based on the anp i?%zggress of the optical pickup
nmoni tored by the Bonitoring .' pnly 23 mhen t he conbi nation of flag
val ues in the NJofhed playback 2§ type information matches the

combi nation of flag val ues i he fé k condition table; and 26

a displaying unit far—etsplayin t he di spra dbabk) 27 information
gener at ed by t h&@<eeagdQ’ AH’D&R?&E -|ﬁ’1'>.
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1 18. The disc reproduction apparatus of Claim17, wherein 2 the
conbi nation of flag values in the feedback condition 3 table is one of a
first case and a second case, wherein in 4 the first case, the first flag
indicates that the 5 corresponding video title is retrieved according tQ-°
a piece 6 of route infornmation, wherein in the second case, the second .7
flag indicates that the route information of the 8 corresponding video ¥
title does not include the branch 9 infornation. 1 19. The disc
reproduction apparatus of Claim18, 2 - “wherein the pl ayback type
information includes a 3 third flag which indicates whether all pieces of
route 4 information of a corresponding video title are of a normal 5 -
pl ayback type, 6 wherein the normal--playback type is a type in
which 7 the plurality of pieces of video.information specified by 8 the
route information are sequentially reproducedin a ‘9 "predeterm ned order,
10 wherei n the conbi nation of flag values in the 11 feedback
condition table is one of a third case and a’ fourth 12 case, wherein in
the third case, the third flag |nd|cates '




13 that all pieces of route information of the corresponding 14 video:
title aré of the normal playback type and the first. 15 flag indicates
that the corresponding video title is

106 16 retrieved according to a piece of route i nformati on,
wherein 17 in the second case, the third flag indicates that all pieces
18 vof route information of the corresponding video title are 19 of a
normal pl-ayback type and the second flag indicates that .20  the route

i nformati on of the correspondlng video title does 21 not include the
branch i nformati on, m@gzi;n the condition conparing unit
conpares the 23 conblnatlonfgx3 alues in the piece of playback type
24 i nformatiop etched by the playback type information 25 fetching unit
with the COITbI altes in the 26 feedback condition table.
1 20. The disc oroductlon appa tUS(ﬁSfafJn]IS
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' No
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PGC FLAG ON?

Yes 5173
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— L S177

VOB POINTER +-CONVERTED ENTRY VOB NUMBER #i I

BLOCK POINTER<+-CONVERTED DSI ADDRESS

LS178




2 wherein the playback type information includes a 3 fourth flag
whi ch indi cates whether all pieces of route 4 information of a -
corresponding video title are of a branch 5 destination auto sel ections

type, 6 wherein the branch destination auto selection type 7 L§
a type in which a default branch destination is specified 8 when no .
branch destination has been selected by an operator, 9 wherein “y

t he conbination of flag values in the 10 feedback condition table is one,
of the first case, the second 11 case, and a fifth case, 12 i
"wherein in the fifth case, the fourth flag indicates 13 that all pieces |
of route information of the corresponding 14 - wvideo title are of the !
branch destination auto sel ection ' : 107
15 type, 16 wherein the condition conparing unit conpares the
17 conbination of flag values in the piece of playback type 18
informati on fetched by the playback type infornation




19 fetching unit with the conbination of flag values in the. 20 feedback
condition table. 1 21. The disc reproduction apparatus-of Caim1l7, 2
wher egi n. each of the plurality of pieces of video 3 information i ncl udes a
pburallty of video bl ocks, wherein 4 each of the plurality of video

bl 8cks includes video data 5 and unit time managenent i nformation,

mhefeln the video data 6 is conpressed data of a certain unit tinme and
the unit time 7 nanagenent qugrq&ggﬁn controls a reproduction during the
8 certain unit tine, ein the title area includes an index
nunber table 10 includlng a p‘:)-llty of index nunbers and search
destination 11 information mh|~, i ndi cates addresses of video blocks 12

respectlvely correspond||o ers, 13 wherein-
. - informatlon,
15 mherein t ss of 16 a video

bl ock read b%_the opti cal 17 index number table
to determ neZs ACHE l3e.t 0 the nonitored
address, 1 : -xecutlng unit generates the
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108 20 display feedback information based on the index nunber

21 determned by the nonitoring unit only when the conbination 22 of .flag
values in the fetched playback type infornmation 23 matches the 5
conbi nation of flag values in the feedback 24 condition table, 25 !
wherein the displaying unit displays the display 26 feedback information’
generated by the feedback function 27 executing unit. 1 22. The discy
reproduction apparatus of Claim?2l1l, 2 wherein each of the plurality of
video titles in the 3 multinedia optical disc has an identification
nunber, 4 wherein the nonitoring unit further nonitors the 5
identification nunber of a video title read by the optical 6 pickup, 7
wherein the feedback function executing unit 8 -generates the display

f eedback i nformation based on the 9 ‘identification nunber. of the video
title nonitored by the: T '



10 rmnltorl ng unit and the index nunber determ ned by the 11 nonitoring

unit when the conbination of flag values in the 12 fetched pl ayback type

|nfornat|on mat ches the conbination 13 of flag values in the feedback
ndition table, Werein the 14 feedback function executing unit

g rer-at es the di splay 15 feedback infornmation based on only the _

i defitification nunber 16 of the video title nonitored by the nonitoring

uni't when the 17 co@B[@nt PP pf flag val ues in the fetched pl ayback type

109 18 information does mat ch the conbination of flag val ues
19 in the feedback condition table, ¥y 3200 wherein the displaying
uni t displays the displa ] 5 > t he

f eedback functi oM = PaaddELE| _ goduction’
apparatus of Claim17, : BTgbggach of the pIurallty of pieces

of. vi deo

A
PROGRAMM

TER %:/I(I)NATIOI\(I;
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3 information includes a plurality of video blocks which are 4 arranged -
in time series in an order of reproduction, 5 wherei n each of the
plurality of video blocks 6 includes video data and unit tinme nmanagenent
information, 7. wherein the video data is co : 0 certa

unit 8 time and the unit tine managenent ingg&ﬁ%?&%hg?%ﬁfri?3M§°b§f1%99
reproduction during the certain unit tine, 10 wherein the

mul timedia optical disc includes a time 11 map table including infornation
indicating a relation .12 between the plurality of Vi'déé"bl ocks and a

plurality of time 13 codes, 14 wherein a _Wic displayed
by the disc 15 reproduction apparatus when a corres GEMHBSHEET s .
16 reproduced, 17 wherein the feedback fufcdion exectrme uhit
18 includes: 19 an initial tinme code displ aytngsWh
displaying 20 an initial time code with a certain f rmt1m.r§%@ secpnd
110 - .

5

BACKGROUND OF THE INVENTION

l. Pield of the Invention

e T, e S st Bt =y s

10 The present invention relates to an optical disc onto
which an information signal is recorded and to a reproduction
apparatus for the disc. In more detail, the present
invention relates to én obtical disc used for recording
multimedia data, such as digital video data, audio data, and

15 graphics data, and to a reproc_l_uction apparatus and method for such optical disc.

2. Description of_;h_e Related axt
The achievement of large-capacity optical discs in

20 1recent years has led to a great deal of research into the

development of multi-title optical discs. Here, the

expression "multi-title” refers - -to the storage of a variety

of video titles on a single disc to improve the cost-

effectiveness of distribution and retailing of video titles,
25 and, by doing so, increase the value-added of optical discs.

The expression “video titles” is used here to loosely



21 controllirg neans 'starts readi ng. the Vi deo title, 22 a
progress nonitoring unit ACPVENTSHERT |vi deo 23 bl ock read by the
optical pickup; and 2471 j a—t+feqjcdde updating unit for displaying a

time code 25 correspondijng.to the vjddgo iblo | tor h rogress
26 nmonitoring unit by r ferﬂZ\QQT019§ﬂe tifme %@gg@sg%tg%/gﬁﬁcg)pe 199
time code updating unit |u lnitjiigl time code 28 first and
continues to update as r the optical 29 pickup

pr ogr esses. 1 24, lon apparatus of Claim23, 2
wherein each of the plurality of video titles in the 3 nultinmedia optical
di sc has an identi#FEREFemedunblRereby preventing\jempisnto e speitftrdd ¢ hisgider
further nonitors the 5 identification nunber of a video title read by the
optical 6 pickuptunber or repreduebiant kémeeedBatk Wibithon mretutheguser
unit 8 generates the display feedback information based on the 9

i dentification nun'B’éPeSFaFEenﬁi fes sweheremrPdvEEdoByandecan) npakentiagly
unit and one of t i i%i al ti n& code, apd the tipe %ﬁ code di spl ayed by
the time code upda ??‘é Ri PSTRen$TREISBAC L1 WhERoRILS Kiag 08l eEvipmenke
fetched pl aybagk type '

adi ng of data by

SUMMARY OF THE INVENTION
The primary object of the present invention is to
provide a multimedia optical disc and a disc reproduction

apparatus and method which can instantly distinguish whether emulated

10 AV functions are possible for a title, even when video titles
of a variety of types are recorded on a same optical disc.
In more detail, tfle primary object of the present invention
is to provide a multimedia optical disc and disc reproduction
apparatus which, even if there are great discrepancies in

15 the number of sets of route information used by titles, and
i1f there is the pos.;.ibility that branch information for
branches to different sets of route information are present
in both the variable code;ler'lgth data (such as video data
of several megabytes. in length) and the route information,

20 can still instantly distinguish whether emulated AV
Functions are possible for a title.

In order to achieve the stated object, themultimedia
optical disc of the present invention as defined in claim 1 is an optical disc which
includes a title area and a manager area. The title area

25 stores a plurality of video titles which are video

productions that are expressed using route information



13 informatien matches the conbination of flag values in the 14 feedback:

condition table, _ in the feedback function executing unit
16 generates the jﬁéﬁdﬂﬂﬂdgﬂﬁdi i inf ormat i on based on only the
17 identificatjon| nunber of the \{

i dent ! ! eo title myYdQhGd Medin11 8
h 2l get =1} Ocgtober, 1999
T ayback Syme i nibrhact2 SETe92 '

n of flag values In the

match the 20 conbination of flag
val ues in the feedback-comdti+ot
~unit displays thel display 22 fee

ble, 21 ~ wherein the displaying
back i nformation generated by the
feedback function 23 executing unit. 1 25. The disc reproduction
appar atus of C ai pressingr sachie. t he pl ayback type information
includes ,a fourth flag 3 which indicates whether all pieces of route
information of 4 a corrEopyeaitignaldeh mannEagruringamaehhoasimay ke aised
type, 5 wherein the branch-in-title type is a type in which 6 a
current video titEerdpasufectiringhthe akeveceomsteaated eptiral disc with

wherein the disc reproductign qggaratus further .
the exception the processes related to the generation of

—_— =

5 logical data sequences for the data comstruction of the
present invention. These manufacturing methods are
described in Heitaro Nakajima and Hiroji Ogawa: "Compact Disc
Dokuhon®*, Ohmu Ltd. and Applied Physics Society Optics
Meeting: Optical Disc System, Asakura Shoten. |

10
Commercial Applications

The multimedia optical disc of the present invention
can be used for storing both sequential wvideo tit}es and
interactive video ﬁitles, and so allows the distribution and

15 retailing of optical titles which on a multi-title disc.

The reproducﬁion apparatus and method of the present

invention allow the reproduction of the above diéc by

household AV equipment with limited memory capacity.

9]



8 conprises: * 9 -~ pr ogram start |nstruct|on receiving neans for 10
receiving fromthe o Hr QI &mgw'b_lon af. |nputt|nga 11 plurality of
i ndex nunbers for a ' £ idtion; title nunber

recei ving neans for rledei vi ng a nunerfal p

title nunber; 14 1 20eTci99 udgiing rreanggﬁ%ﬁ’mﬁ\?gle?? i blci'i%b?'i ?9%9

nunber 15 receiving Means receives|aftitle nmﬁaﬁef——j—udgrﬁg—wierether a 16

video title corresporjding to the tittenunber m”i#e title
ferring to

nunber receiving mearls._hranches to _anof her V|de

flags in the playback type information _

112 19 Qlainishe video title; 20 . - holdlng neans f or

hol ding a,set of video title nunbers 21 corresponding to video titles
judged by the brarch jausglrdmedia 6pedSadsdivd dumpeishyyto tdndihared dad a
title; and 23 programmed reproduction executing neans for 24
activating the2calmanagemnparemnsyzewkeime second controlling

3 the title area stores a plurality of video titles,
each of which is a video production and each of which include
route information and a plurality of pieces of video
information retrievable according to the route information,

wherein there are three types of video titles which

are a first type, a second type, and a third type, with video

W 00 N &N W »n

titles of the first type being retrieved according to only
10 one picce of route informa_ﬁon, video titles of the second type
11 being retrieved accbrding to a plurality of pieces of route
12 information and bré.nch jinformation, and video titles of the
13 third type being retrieved accoxding to a plurality of pieces
14 of route information without branch information,
15 and wherein the manager area includes:
16 . an address management’ information area for storing
17 aplurality of pieces of address management infoxrmation which
18 each include an addresé of one of the plurality of wvideo
19 ftitles; characterised by
20 a playback type information area for stoxing a
21  plurality of pieces of playback type information, wherein
F 22 the plurality of pieces of playback type information
23 correspond to the plurality of pieces of address management |
24 information, each of the plurality of pieces of playback type

25 information imcluding a first £lag and a second flag, of which

92



25 means as many +tines as the nunber of the video title nunbers 26 in
the set of video title nunbers so tha*t ‘the video titles 27 corresponding
to the video title nunhers in the f video 28 title nunbers are read

in sequence. . 1 2 RE?LP@ FNENT SHEETRd to a g ﬁﬁlfu‘?%’l cant |1qnogp(§)ar %39
s

2 including a bufferq GCfuuubln mul tinmedira op di'sc
plurality of video . titles, a
mation, and 5 a pIurallty of

mul timedi a optical di risi
plurality of pieces df % HE n o
pi eces of, pl ayback typdg |nformat|nn fwiher ei n rality of
video titles incl ude': route 7 inforngtion andllmmllml Imuﬂml eces of
vi deo information | ' tng to the*robte i Mfofmati on, wherein
each 9 of t epural ty o I eges |nforrrat|on nmana es 10 :
an address of grr e’%ﬁnﬁ?ﬁn&g géé PPFF‘Eai‘V\ﬁéF& REeSdA1Bs 2-17R he
plurality of W deg titles wher

i,d h
pl gr ality 01(‘j ecBBNEHSH ﬁﬁgcﬁnhyggep{ﬁ‘gr%??%% ans E?ﬂﬁ%o%% ) %‘ﬁéaté? FQafg
4
SRR L I e N MY e

information 04 petween a first transparent substrate and a second

5 transparent substrate, each of the first transparent
6 substrate and the second transparent substrate having a

7 thickness range of 0.5mm to 0.7mm.

1 9. a | disc reproduction apparatus for reproducing a

2  multimedia optical disc as defined in claim 1, the multimedia optical disc

3 comprisinga title area and a manager area, wherein the title

4 area stores a plurality of video titles, each of which is

5  a video production and each of which include route information

6 and a plurality of pieces of video information retrievable )

7 according to the rouf:é information, wherein the manager area

8 1includes: an address management information area for storing .
. 9 aplurality of pieces of address management information each
; 10 of which includes an-address of one of the plurality of video

11 titlés; and a playback type information area for storing a

12 plurality of pieces of playback type information, wherein

13 the plurality of pieces of playback type information

14 correspond to the plurality of pieces of address management

15 informatiom, wherein each of the plurality of pieces of

16 playback type information includes a first flag and a second

17 f£lag, the first flag indicating whether a corresponding video

96



16 according to a-plurality of pieces—ef route info | 1o, t he
second flag indicates \VREPhACEMENT SHEET| nf or mat i onolcum,]jm,"ﬁgﬂl”ﬂm
correspondi ng video ti bfanch 19 i nforamatti om, shes net hod
conprising: 20
managenent 21 infor
step of receiving a vi

1a firs itingistep qf witing a piece of
tion‘liZn@éT\tq%‘?tb fler; Sybstitute sheeg -1 Qctpber 998y
y title 23 | ¢cted by an operator to be
reproduced; 24 a calculating sfep of cal culating an address of
the 25 wvideo title s - ‘ator by referring to the 26
buffer; 27 ., .a secqnd controlling step of reading the video title
28 froma p6§iti%§§€m"f’§gﬁaﬁw Y40 SRl eneRipes #TH0B® by the 29
cal cul ati ng igep;. f30 . a4’ud ing step of judgi ng whether AV
functioning can $OHRELRR RBATIPHHAY it PG PLUFE LAY oFnPERESScLEnTOULe
controlling 2 st by referri to. the first ,flag and the second fla
33 correspo%éi nglqﬁé)ﬂ%twaegnfi{%%ﬁemgﬁeé#q ﬁ@dﬁ%ait&ﬁgt%ﬁﬁ:hﬁr rgpte
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23 of playback type information indicates that the disc

24 reproduction apparatus can execute AV functioning in a
25  corresponding video title when the corresponding video title

26 is at least in one of a first case and a second case, wherein
27 in the first case, the first flag indicates that the

28  corresponding video title is retrievable according to one piece

29 of route information, wherein in the second case, the second
30 flag indicates that the route information of the

31 corresponding video title does not include any branch

32 information, wherein the AV functioning at least includes
33 a search function fo‘r‘ allowing the disc repx;oduction

34 apparatus to search and reproduce an arbitrary portiod of
35 the video title and a feedback function for allowing the disc

36 reproduction apparatué to monitor and display a reproduction

37 elapsed time,

38 the disc reproduction apparatus comprising:

39 an optical pickup for optically reading data from
40 the multimedia opticai disc:;

41 a drive mechanism for driving the optical pickup;
42 | first controiling means for controlling the drive

43 mechanism to have the optical position read data from the
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holding means for holding a set of video title numbers

of the video title;

corresponding to video titles judged by the branch judging
means as not branching to another wvideo title; and
programmed reproduction executing means for
activating the calculating means and the second controlling
means as many times as the number of the video title numbers
in the set of video title numbers so that the video titles
corresponding to the video title numbers in the set of video

title numbers are read in sequence.

26. A method, applied to a disc reproduction apparatus
including a buffer, of reproducing a multimedia optical disc as defined in claim 1,
the multimédia optical disc comprising a plurality of video
titles, a plurality of pieces of management information., and
a plurality of piec;aé of playback type information, wherein
each of the plurality of video titles includes route
information and a plurality of pieces of video information

retrievable according to the route information, wherein each

of the plurality of pieces of management information manages
an address of a correspénd:_i.ng video title, wherein each of
the plurality of video titles is a video production, wherein
each of the plurality of pieces of playback type information
includes a first flag and a second flag. wherein the first
flag indicates whether a corresponding video title is

retrievable according to only one piece of route information or
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according to a plurality of pieces of route information, and
the second flag indicates whether the route information of
the corresponding video title includes branch

information, the method comprising:

a first writing step of writing a piece of management
information into the buffer;

a first receiving écep of receiving a video title
selected by an operator to be reproduced;

a calculating step of calculating an address of the
video title selected by the operator by referring to the
buffer;

a second controlling step of reading the video title
from a position specified by thé address calculated by the
calculating step;

a judging step of judging whether AV functioning can
be executed in the vide.o title read in the second controlling
step by referring to the first flag and the second flag
corresponding to the video title, wherein the AV functioning
at least includes a séarch function for allowing the disc
reprodu-ction apparatus to search and reproduce an arbitrary
portion 'of the video title and a feeéback function for
allowing the disc reproduction apparatus to monitor and
display a reproducﬁion elapsed time; and

an AV functioning executing step of executing the
AV functioning only when the judging step judges that the

AV functioning can be used in the video title.
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