" DESCH PTI ON _ Repr oduci ng Appar at us, Reproduci ng
Met hod and Recordi ng Medi um ~ Technical Field

Thi s ihventign relates to a reproduci ng apparatus and a reproducing nethod
for reproduceng & program such as audio data or video data, froma
recording medium and the recording medqpum Mre particularly, it relates
to a recording medium conpact disc (CD) or a video CD, having the program
reproduci ng sequences previously pgserde¢ibiNereon, and a reproducing
apparatus and a reproducing nethod for reproducing video data or audio
data from the recordi rRep@sduding Apparatus, Reproducing Background Art
A wide variety of play-only (so-called ROM type disc-shaped recording
nmedi a, such as CD- DA (CD- dMgithald andi Bpcolrdiagh¥edimm wi despread. Wth the
- CD-DA, audio signals are digitized and recorded as audio data so as to be
reproduced in order to enable Technical. Field
This invention relates to a reproducing apparatus and a

reproducing method for reproducing a program, such as audio data

or video data, from a recording medium, and the recording medium.

More particulérly, it relates to a recording medium, compact disc

(CD) or a video CD, having the program reproducing sequences

previously recorded thereon, and a reproducing apparatus and a

reproducing method for reproducing video data or audio data from

the recording medium.

Background Art
A wide variety of play-only (so—called ROM) type disc—shaped

recording media, such as CD-DA (CD-digital audio), have become

widespread. With the CD-DA, audio signals are digitized and

recorded as audio data so as to be reproduced in order to enable

the music or the like to be enjoyed wt a high sound quality. As

a sort of this CD-DA, there has also been known a CD-G (CD-

graphic) in which still picture data is recorded in a so—called

sub~code data. There has also been developed a video CD, as a

sort of the CD-ROM, in which moving picture data (video data) has

been recorded as audio data.

Some of the video CDs have the so—called playback control

function. The playback control controls the reproducing



the misic or the like to be enjoyed wt a high sound quality. As a sort of
this CD- DA there has also been known a CD-G (CD- graphic) in which stil
picture data is recorded in a so-called sub-code data. There has al so been
devel oped a ¥i deo%CD, as a sort of the CD-ROM in which noving picture
data (video data) has been recorded assaudi o data. Some of the video
CDs have the so-called playback control function. The playback control
control sogehatibePbgdeCipRdgram, such as audio data or video data, Asing
operation of a program such as audio data or video data, using the |ist

I nf or mat ithve pAs+r éadodadtdadnt e evrdeo rded and theakviides CD,Siamd irfleiedd zes

I nteractive reproduction. Specifically, mainly the selection |list and
t he pl ay al isdimp larfd ede davteach catsi veherdprtduatfiosmat i on in the vi deo CD.
These lists are of a |ayered structure. The selection list is

reproduced fr &mpectid iviaddy ,Credimd t Heheresel xabicen upbat t ed tbeepipyn liisdt is

di spl ayed on a screen of the display section. ]
are recorded as the list information in the video CD. These
lists are of a layered structure. The selection 1list is
reproduced from the video CD and the menu based upon the
selection list is displayed on a screen of the display section.
The user then performs the selecting operation responsive to the
menu screen and selects the play list which is a portion of the
selection list. In the play list, there is stated.the program
to be reproduced, such as track numbers. When the play list is
selected, the reproducing de?ice reproduces the.program stated
in the play list. Basically, by such operation,’the video CD may
be utilized as a software of the type that permits conversation
with the user.

Meanwhile, if é menu is displayed by this playback control
on the screen, the user occasionally does not perform any
selective operation responsive to the displayed menu. In
anticipation of such case, the wait fime is set in the selection
list. Besides, there is recorded therein an operation which
should be executed when the waiﬁ time has elapsed without any
operation being performed. That is, if the time has elapsed

without any operation being performed, a particular alternative

(program) in the selection list may be executed automatically.



The user then perforns the selecting operation responsive to the nenu
s¢creen and selects the play list which is a portion of the selection |ist.
In the play list, there is stated the program to be reproduced, such as
track nunber$§. Wsen the play list is selected, the reproduci ng device
reproduces the programstated in the pgay list. Basically, by such
operation, the video CD may be utilized as a software of the type that

permits convefrpabieOis ¥ kHSwh S€'reproducivhdrppdratusf farmeeproducing
di spl ayed by this playback control on the screen, the user occasionally

does not apenf pe pIYye SRl REViNg a Qraidin Glumbes pEensinatort,o sot hbadi, sphaped
menu. In anticipation of such case, the wait tine is set in the

sel ecti oBhel | siserBegirkessed hear | speeadicgd thertsim asompendingdn wandpm
shoul d be executed when the wait time has el apsed wi thout any operation
bei ng perkproddctithat the, prégrae af aenhaber| epreesPoRd gttt aiieoFendemon
being perfornmed, a particular alternative (program in the selection_|ist
may be exeobesd ggpentdeide Y y:_he random number generator is reproduced.

| However, the random reproduction is performed by the user’s
instruction, that is, it is not performed automatically. Thus,
if random reproduction is to be performed in an exhibition of
products or a demonstration ét a retail store, the user has to
press the operating button each time random reproduction is made,
which inconveniences the user.

On the other hand, the random numbers generated by the
random number generator are not necessarily different but the
same value may be generated on end, while the random numbers may
be generated in the same sequence for the first run of random
numbers and the second run of random numbers, thus giving no
fascinating reproducing sequence.

In view of the above-mentioned problem of the prior art, it
is an object of the present invention to provide a recording
medium on which is recorded not only the program of audio data
or video data but also the descriptor or identifier commanding
a playback mode of continuous program reproduction or random
program reproduction.

It is another object of the present invention to brovide a

reproducing apparatus and a reproducing method whereby the



3 ~ 7 There is also known a reproducing apparatus for reproducing a CD
(GD pl ayer) having a random nunber generator, so that, when the user
presses an operating button comrandi ng random reproduction, the program of
a nunber corKespoRding to the random nunber generated by the random nunber
generator is reproduced. However, 4 he random reproduction is
performed by the user's instruction, that is, it is not perforned

aut omat i Gldopiptls or | fadmdpre F eps OupEbQActd FPoRCaPReboriBAg Medium
exhibition of products or a denonstration at a retail store, the user has

to presgdrheudpradicaglpupbofoenihgt raRdeANEOPT & GPE OIGIE LA 0D wise IS, .the

whi ch i nconveni ences the user. On the other hand, the random nunbers
gener at ecsame e g raam doay nbab erohdbditaidort raime bmingecepsadubygdditivierenir but
the sanme value may be generated on end, while the random nunbers may be
gener at edrane tilpe tdenedemeernck fardamerdpratuctuivrof random nunbers and the
second run of random nunbers, thus giving no fascinating reproducing
sequence. In view of DISECLOSYRE. @Fn (IHFH dANVENIHIQNN of the prior art, it
I's an object of the present invention to provide a recording nedium on

whi ch is recorfdetEPRRISHi D8t REPATEGMEM THT angPETAR Feproduction from a

recording medium according to the present invention has a program
area having a plurality of programs recorded therein.and a
managemental' area having recorded therein program selecting
alternatives for selecting the programs in reproducing the
programs, as the managemental information. The managemental area
of the recording medium has an identifier for determining the
program reproducing mode pre—recorded therein as the managemental
information. The reproducing apparatus includes reproducing means
for reproducing the program from the program area of the
recording medium and for reproducing the managemental information
from the managgmental area, Jjudgment means for Jjudging the
reproducing mode based upon the identifier included in the
managemental in'fbrmation reproduced by the reproducing means,
random number generating means for generating the random number,
selection means for selecting the alternatives based upon the
random number from the random number generating means if the
reproducing mode Jjudged by the judgment means is the random
reproduction, and control means for controlling the reproducing

means for reproducing the program associated with the alternative



.or video data but also the descriptor or identifier commanding a playback
npde of continuous program reproduction or random program reproduction.

It is another object of the present invention to provide a reproducing
apparatus ar@l a r&produci ng method whereby the

4 descriptor or identifier is reproducgd froma recording medium for
automatical ly perform ng random reproduction and whereby the sane program
may be pgehiRitbad byORhkeisRd e@Rbadueagsi.Wi ce or nore in the course of
random r eproduct i on. DI SCLOSURE OF THE | NVENTI ON A
reproduci ng apparsdrsddOingr agpafutapr Abict peogtaommraprodusitdiong fusatih uen
according to the present invention has a program area having a plurality
of progr eeBorddagdeedimredcomhtha tonshageesent aremtian sdmidesridedas
therein programselecting alternatives for selecting the prograns in

r epr oducengroEeampracwea ity v ia tehep armbive e bl Progoenat reaordrd therein
managenent al area
' and a managemental area having recorded therein program selecting

alternatives for selecting the programs in reproducing the
programs. The managemental area of the recording medium has an
jdentifier for determining the program reproducing mode and the
limit time pre;recorded therein. The reproducing apparatus
includes reproducing means for reproducing the programs from the
program area of the recording medium and for reproducing the
managemental information lfrom the managemental area, time
measurement means for measuring the limit time included in the
managemental information reproduced by the reproducing means,
judgement means for judging the reproducing mode based upon the
jdentifier included in the managemental information when the
1imit time of the time measurement means exceeds the limit time,
random number generating means for generating the random number,
selection means for selecting the alternativeslbased upon the
random number from the random number generating means if the
reproducing mode judged by the judgment means is the random
reproduction, and control means for controlling the reproducing
means for reproducing the program associated with the alternative
selected by the selection means.

A reproducing method for program reproduction from a



of thé recording medium has an identifier for determ ning the program
reproduci ng npde pre-recorded therein as the managenental information.
reproduci ng apparatus includes reproduci ng means for reproducing the
program fron&t he Brogram area of the recording nedium and for reproduci
the managenental information fromthe rgnagenental area, judgnent neans
for judging the reproducing node based upon the identifier included in

nanagene Hedlo ddiiny mWBHiamk LeRbLHYARIL D% HPretRrnRdUAvBHt IBANBas d HIYPam

nunber generating nmeans for generating the random nunber,

for sel eeirieag hieinkt & npluvedibgsesf uppbgirAms rPecordedinitéve deriom ahé a
random nunber generating neans if the reproducing node judged by the
j udgnment nmeeapenentiadie aasdonhavipgg odecioraled abhHecehhr ghrogeams fs@lecting

controlling the reproducing mneans for reproducing the program associ at ed

Wi th theadlteamedtives for selecting the programs in repréducingcttde
t he sel ecti on neans. A reproduci ng apparatus for program reproducti
froma programs, as the managemental information. The managemental area

of the recording medium has an identifier for determining the
program reproducing mode pre—recorded therein as the managemental
information. The reproducing method includes the steps of
reproducing the managementaljinformation from the managemental
area and judging the reproducing mode based upon the identifier
included 1in the managemental information, selecting an
altérﬁative based upon the generated random number if the
reproducing mode is judged to be a random :eproduction in the
judgment step, and reproducing the program associated with the
alternative selected by the selecting step.

A reproducing method for program reproduction from a
recording medium according to the present invention similarly has
a program area having a plurality of programs recorded therein
and alnanagemental area having recorded therein program seledting
alternatives for selecting the programs in reproducing the
programs. The managemental area of the recording medium has an
identifier for determining the program reproducing mode and the
limit time pre-recorded therein. The reproducing method includes
the steps of reproducing the managemental information from the

managemental area and comparing the limit time included in the

The
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recordi ng medi um according to the present invention simlarly has a
program area having a plurality of prograns recorded therein and a
managenent al area having recorded therein program selecting alternatives
for selectimg the prograns in reproducing the progranms. The nanagenent al
area of the recording nediumhas an identifier for determ ning the program
reproduci ng node and the Ilimt time pre-recorded therein. The reproduci ng

appar at Ug,nh BehEHES £ EPFRAUES AT SRARBSULR! val BT @EUCicturitha ,pGaggamE them
the programarea of the recording nmedium and for reproducing the

managemeptgkobit ohERtndde f bABdd eupahagaientidenaigaert | hmc luded uriarebhe
nmeans for nmeasuring the limt time included in the mnagenental

i nf or mat neAagepeaduted Nty rinat iloepr bfluthag coeauts, vajurlgedsntf amehsid othe

j udgi ng the reproduci ng node based upon the identifier included in the
managenmeobabairtsonnmttiepn tuhemavdeexteeaiedt tie dfimide timee neableebiRét 2Reans
exceeds the |imt time, random nunber generating. nmeans for generating the
random nedberpatizeechased mamen f dhesecgeneragether andeR nAYRRET bddedtBBon
the random nunber from the random nunber generating neans if . the,

r epr oducirrgradde ipgdg@edsy ishd ydgrshert m%ahsr?gd?ﬂer?aﬁﬂéﬁFtF%Brbﬂu&??on
and control means for controlling the reproducin means tOE ae@[ggu%hgg
the progiademedscirde®d it ReRFoHUCMfat tye Program assoclated Wi

"alternative selected by the selecting step.

A recording medium according to the present invention has
a prbgram area having a plurality of programs recorded therein
and a managemental area for managing these plural programs,
wherein an identifier for identif&ing whether continuous
reproduction or random reproduction based upon.random numbers is
to be performed by way of program reproduction.

Aécording to the present invention, a program is to be
reproduced from a recording medium having a program area having
a plurality of programs recorded therein and a managemental area
having program selecting alternatives for selecting the programs
in reproducing the recorded programs. In the managemental area
of the recording medium is pre-recorded a identifier for
determining the program reproducing mode. The managemental
information is reproduced frpm the managemental area and the
reproducing mode is judged based upon the identifier included in
the managemental infofmation. If the reproducing modg is judged

to be the random reproduction, an alternative is selected based



sel ected by the selection neans. A reproduci ng nethod for program
reproduction_froma 6 recording
medi um according to the present invention has a program area having a
plurality off¢ prograns recorded therein and a managenental area having
recorded therein programselecting altgrnatives for selecting the prograns
|n reproduci ng the prograns, as the nmanagenental information. The

managenend &l eﬁgrékﬁﬁrﬁﬁﬁﬁghnﬂuﬂﬁgfUW&ﬁ@Stﬁglﬁfﬁ%&éﬁ'@ﬁrf@épondlng

determ nihg Hﬁg program reproduci ng node pre-recorded therein as the

nmanagenep athe | 4 PEEREHO0R1 te FRRL L @BT QUG PEcHREBA] i ncludes the steps of
r epr oduci ng t he managenental information fromthe nmanagenental area and

judging the rgpsesdchgg teodehbapedsepan iheertdint j f berprdgramdéd tion behe
managenent al information, selecting an alternative based upon the
gener at efeppddacedufiben afréberdieproddtunghaviegi s progeant arée havangom
reproduction in the judgnment step, and reproduci ng the program associ at ed
with thea plurality of programs recorded therein and a managemental area
having program selecting alternatives for selecting the programs
in reproducing the recorded programs. In the managemental area
of the recording medium, there are pre—recofded an identifier for
determining the program reproducing mode and the limit time. The
managemental information is reproduced from the managemental
area. The limit time.included in the managemental information
and the count value of a counter are compared to each other. If
the count value exceeds the limit time, the reproducing mode is
judged based upon the identifier included in the managemental
information. If the reproducing mode is judged to be the random
reproduction, an alternative is selected based upon the generated
random number and the program associated with the selected
alternative is reproduced.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig.l illustrates the format of XA 'design sﬁecifications for
a CD—ROM.
Fig.2 illustrates a picture size of a video CD.
Figs.3A, 3B, 3C and 3D illustrate video data of a video CD.

Fig.4 illustrates a track structure of a video CD.

Figs.5A, 5B and 5C illustrate a sector construction of a



alternative selected by the selecting step. A reproduci ng nmethod for
programreprqoduction froma recordi.ng nedi um according to the present
invention simlarly has a programarea having a plurality of prograns
recorded thefeinand a managenental area having recorded therein program
selecting alternatives for selecting tige prograns in reproducing the
progranms. The managenental area of the recording nediumhas an identifier
for detegghabngpthe program reproducing node and the limt tine
pre-recorded therein. The reproduci ng nethod includes the steps of
reproduci ng t regeaBagairntel infustwdton &r epnsheuctdoagered adisceafand
conparing the limt tinme included in the
7 manageddeb CDf.ormation to a count value of a counter, judging the
reproduci ng node based upon the identifier included in the nanagenent al
informati on i Fighd dddmistwaltes & slifsgurfdame tstgucdonari son step to have
exceeded the Iimt tinme, selecting an alternative based upon the generated
random nunber Fiigst-84 and 8B illustrate a sub—code data structure.
Figs.9A and 9B illustrate sub—Q data.
Fig.10 illustrates TOC data.
Fig.11 illustrates a directory structure of a video CD.
Fig.12 illustrates a PVD of the video CD.
Fig.13 illustrates a video CD information area of a video
CD.
Fig.14 illustrates the disc information of the video CD.
Fig.15 illustrates a segment play item contents table in the
disc information in the video CD.
Fig.16 illustrates a list ID offset table of the video CD.
Fig.17 illustrates a play list of the video CD.
Fig.18 illustrates the play item number of the video CD.
Fig.19 illustrates a selection list of the video CD.
Fig.20 illustrates the wait time until timeout of the video
CD.
Fig.21 illustrates a iist structure of the video CD.
Fig.22 illustrates the playback control operation in the
list structure of the video CD.

Fig.23 shows the appearance of a reproducing apparatus

embodying the present invention.



reproduci ng node is judged to be a randomreproduction in the judgnent
step, and reproducing the program associated with the alternative selected
by the sel ecting step. A recordi ng nedi um according to the present
invention ha ayrogramarea having a plurality of prograns recorded
therein and a managenental area for meywgi.ng these plural prograns,
wherein an identifier for identifying whether continuous reproduction or

random r epr odeglsi, 04 bas£®h 1N diagdam 88 scéwrodux iz pepbeated bhoway of
program reproduction. According to the present invention, a program
is to beinrepgodaced froma recording nedi um having a program area havi ng
a plurality of prograns recorded therein and a nmanagenental area having
progr am sel ecFigg 24l télnatiratssf er lieltestirngtulre foogiddvustratiagr &é6ci-ng
the recorded prograns. In the nmanagenental area of the recording nmediumis
pre-recordedoa Edéacitfingroperatienesfi the o aniee Proita RRRSFIH T iSHeWHode.
The managenental information is reproduced fromthe nanagenental area and
the repFd&8uésng node is judged based upon the identifier included in the

managenental information. If the reproducing nmode is judged,.to be the
randomreprodlﬁ‘éwtgl-@ﬁ,1é|%u§lttré1tﬁ§tia\?é’tih'?r'séﬂé'gtéﬁrﬂ&%&aIe 19291118058 5

the random selecting operation of the reproducing apparatus'shown
in Fig.23.

Fig.27 is a flow chart for illustrating the processing for
realization of the random selecting operation of the reproducing
apparatus shown in Fig.23.

Figs.28A, 28B, 28C, 28D and 28E illustrate a bit map for
random designation employed in the random selecting operation of
the reproducing apparatus shown in Fig.23.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to the drawings, preferred embodiments of the
reproduciné method. and apparatus and the recording medium
according to the present invention will be explained in detail.

In the present embodiment, the present invention is applied
to a reproducing appardtus for reproducing audio data or video
data from e.g., a compact digital audio (CD-DA), CD-G or video
CD. The reproducing apparatus has the so—called playback control
(PBC) function for the video CD.

The description is made in the following sequence:

I. Data Construction of video CD



8 upon the generated random nunber, and the program corresponding to the
selected alternative is reproduced. According to the present
invention, a programis to be reproduced froma recordi ng medi um having a-:
program area& having a plurality of prograns recorded therein and a
managenental area having program sel ecf4 ng alternatives for selecting the
progranms in reproducing the recorded prograns. In the nmanagenental area

of the recofhdicRdcaadiighraltiene are pre-recorded an identifier for
determ ning the program reproducing node and the limt tinme. The

managenegt akriigebobarkl on i s reproduced fromthe nanagenental area. The
limt time included in the nanagenental infornmation and the count val ue of
a countep.apaddonpatad to each other. If the count val ue exceeds the limt
time, the reproducing node is judged based upon the identifier included in
t he managen®MahalgemenftoDagkiai on. | f the reproducing node is judged to be the
random reproduction, an alternative is sel ected based upon the generated
random nénrb&ragkd Stthratcduadgr am associ ated with the sel ected

3. Sector Construction
4. Arrangement on Disc
5. TOC ‘and Sub-—code
§. Directory Construction
7. Video CD Data Track
a. Primary Volume Descriptor (PVC)
b. Video CD Data Track
bl. Disc Information
b2. Entry Table
b3. List ID Offset Table
b4. Play Sequence Descriptor
% Play List
¥ Selection List
* End List
c. Segment Play Item
II. Playback Control
1. List Construction
2. Illustrative Example
I1I. Illﬁstrative Construction of Reproducing Apparatus

1. Appearance



alternative is repr oduced. BRI EF DESCRI PTI ON OF THE

DRAW NGS . Fig.l illustrates the fornmat of XA design specifications for
a CD- ROM Fig.2 illustrates a picture size of a video CD.

Figs.3A, 3B,#3C and 3D illustrate video data of a video CD. Fig. 4
illustrates a track structure of a videpyCD. Fi gs.5A, 5B and 5C

illustrate a sector construction of a
9 videoyCDgpecificFicdsciA tar$ R dddtudd ate a construction on a disc of a

vi deo CD. Fig.7 illustrates a disc frame structure. Fi gs. 8A and
8B il | ustivat @asdowb eI dldlihSOpeaiayidon durindiFEC Dbearmt i%h i | | ustrate
sub- Q dat a. Fig.10 illustrates TOC dat a. Fig.11 illustrates a

di rect or ¥ .sDatel Qotsdiruetbiiode® fCideo CD
1. Data Configuration

The standard for the video CD describes that video data or
audio data encoded using the Moving Picture Experts Group (MPEG)
standardized as the high efficiency encoding technique be
recorded for 60 minutes or 1longer on an optical disc in
accordance with the so—calléd CD-ROM format and the recorded
audio data or video data is reproduced from the disc for
outputting the wvideo and audio signals of the moving picture.
Thus the optical disc of the video CD standérd becomes useful as
the household software for music, motion picture or karaoke
while being able to cope with the software for education,
electronic publication software or game software in combination
with still pictures.

The video CD standard prescribes that moving picture data
be encoded (compressed) in accordance with the MPEG system, while
audio data is encoded with a compression ratio of approximately
one—-sixth of 1.4 Mbps for the usual CD-ROM format, that is 22.4
kbps, for time—-divisional multiplexed recording of the audio data
and the video data on the optical disc. In addition,
managemental data required for reproduction is recorded in a
prescribed region.

a. Video Data



Fig.12 illustrates a PVD of the video CD. Fig.13 illustrates a video

CD information area of a video CD. Fig.14 illustrates the disc

i nformati on of the video CD. Fig.15 illustrates a segnent play item
contents tabfe ircthe disc information in the video CD. Fig.16
illustrates a list ID offset table of the video CD. Fig. 17

illustrates a play list of the video CD. ' Fig.18 illustrates the play

i tem nunber ofpithe WrdsA GRe cD-ROMiXh 42 rnldtStd RS wided e on |ist of
the video CD. ~ Fig.20 illustrates the wait time until timeout of the
video CD. As tHd). 2dcbrbuagr Foomar |5t Stidest ahd cludie datlep TD152
Fig.22 illustrates the playback control operation in the |list structure of

the videemGRs/sec andi §4280SBBuskbhfs appers anltkoodt @d rixpr ddec vigeapdatat us
enbodyi ng the present invention. ,
and for the audio data, respectively, as shown in Fig.l. The
number of pixels of the video data is 352x240 for video signals
of the National Television System Committee (NTSC system) (29.97
Hz) and for a film (23.976 Hz), and 352x288 for video signals
of the Phase Alternation by Line (PAL) System (25 Hz).

On the other hand, the number of pixels for a still picture
for the NTSC system is 352x240 and 704x480 for the standard
level and for the high.definition level, respectively, while that
for the PAL system is 352x288 and 704x576 for the standard level
and for the high definition level, respectively.

The manner of encoding of video data (moving picture data)
in accordance with the MPEG system for data compression is as
follows: Assuming that the pre—compression video signals are of
the NTSC system, these video signals are constituted by video
signals of 30 frames/sec (or 60 field/sec) video signals.

With the MPEG system, video data of e.g., one frame, i.e.,
one picture, is divided into 22 blocks in the horizontal
direction and 15 blocks in the vertical direction, totalling 330
blocks. The video data of the respective blocks is transformed
by discrete cosine transform (DCT) and re—quantized for
diminishing the number of bits with high—-frequency components of

the DCT coefficients being set to zero. The DCT coefficients of



10 " Fig.24 is a block diagramof the reproduci ng apparatus shown in
Fi g. 23. Fig.25 illustrates a list structure for illustrating the
random sel ecti ng operation of the reproduci ng apparatus shown in Fig.23.
Fig.26 illustrates another list structure for illustrating the random

sel ecting operation of the reproducing gpparatus showmn in Fig.23.

Fig.27 is a flow chart for illustrating the processing for realization of

the randemeset&ohé&gi PPerilddik OhrbheréepF Palped Ndn apparigi-saghdashion,

Fi g. 23. Fi gs. 28A, 28B, 28C, 28D and 28E illustrate a bit map for
random desigdhatingn fewp ahed DOT tdwe fHindisn ise| Eginggapen aupparolefthend
reproduci ng apparatus shown in Fig.23. BEST MODE FOR CARRYI NG
OUT THE bNVENE| €hlreen, aRdf erei egcbdetdhdydran-igagtpr ebdingd forbdgirtders of
the reproducing nethod and apparatus and the recording nedium

accor di nglimd ntitsd ipyge ddvet numpett iodh bditld. be explained in detail. ~In

t he present enbodi ment, the present invention is applied to a reproducing
appar atus for Ineptbeuciass a08i @ikdturesy 9fdddie encoded video signals,

picture signals of pictures ftemporarily forward and backward a
given picture exhibit strong correlation. With the MPEG system,
this correldtion is utilized for further compressing the
information volume. The MPEG system provides three picture types
having different degrees of picture compression. These three
pictures are termed an intra—coded picture (I-picture), a
‘predictive—coded picture (P-picture) and a bi-directional
predictive—coded picture (B-picture).

In general, thirty frames (pictures).present in one second
are arrayed as the I-, P- and B-pictures, as shown for example
in Fig.3A. Specifically, I-pictures Il and I2 are arranged every
15 frames, while eight P-pictures Pl to P8 and twenty B-pictures
Bl to B20 are also arranged. The domain from a given I-picture
to the next I-picture is termed a group—of-picture or GOP.

The picture data of the I—picture are generated by DCT of
picture data in the picture followed by encoding.

The picture data 6f the P-picture are generated by motion
compensated encoding based upon the P-picture or I-picture
closest thereto. For example, the picture data of the P—picture

Pl and the picture data of the P-picture P2 are generated based



datafrome.g., a conpact digital audio (CD-DA), CD-G or video CD. The
reproduci ng apparatus has the so-called playback control (PBC) function
for the video CD. The description is nade in the foll ow ng sequence:
| . Data Construction of video CD _ 1. Data Configuration a. Video
Data b. Audio Data c¢. Managenent Dataig2. Track Structure 3. Sector
“Construction 4. Arrangenent on Disc 5. TOC and Sub-code 6. Directory

Constructigyh the Vidpectlrbatia Tawe€k the. PRpidRureV@ U TErBepectpvely( P\AS
shown in Fig.3B. Thus the P-picture is compressed to a higher
degree than the I-picture. Meanwhile, since the P-picture is
formed based upon sequentially temporally forward I- or P-
picture, any error produced in the temporally forward basic
picture is propagated to the next following picturés.

The picture data of the B—piéture are generated by motion-
compensated predictive coding based upon both past and future I-
or P-pictures. For example,.the picture data of the B—pictures
Bl and B2 are generated based: upon the I-picture Il and the P-
picture Pl1, whole the picture data of the B-pictures B3 and B4
are generated based upon the P-pictures Pl and P3. The B-picture
is compressed to the utmost extent among the three picture sorts.
Since the B-picture is not used as reference for the remaining
pictures, there is no risk of error propagation.

The MPEG algorithm allows for free selection of the
positions and periods of the I-pictures on the part of the
manufacturer in view of various circumstances such as random
accessing or scene cutting. If emphasis is placed on random
accessing, at least two I-pictures are required in one second,
a shown in Fig.3A.

The frequency of occurrence of the P- and B-pictures may be
selected freely in dependence upon e.g., the memory capacity of
an encoder configured for encoding the video data in accordance

with the MPEG system.



b. Vi*deo CD Data Track bl. Disc Infornmation b2. Entry Tabl e

b3. List ID Ofset Table b4. Play Sequence Descri ptor * Pl ay
Li st * Selection List * End List c. Segnent Play Item 11
Pl.ayback Comtrol - 1. List Construction 2. Illustrative Example I1I

I lustrative Construction of Reproduci nggApparatus 1. Appearance
12 2. Specific Grcuit Construction |V. Random Reproduci ng Operation
during PBC Qpeiat bABoder in the MPEG system is configured for re-arraying

a bitstream of pictufe data for increasing +the decoding
efficiency in the decoder before outputting the bitstream. For
example, the sequence of the frames to be displayed (decoder
outputting sequence) is the sequence of the frame numbers, as
éhown in a lower part of Fig.3A. However, in order for the
decoder to re—synthesize a B—picture, the temporally backward P-
picture, as a reference picture, is required at the time point
of decoding of the B—picture; Thus the encoder re-—arrays the
frame sequence shown in Fig.3D so that the P-picture P1 lies
ahead of the B-—picture Bl, and the resulting picture érray is
~transmitted as a bitstream of the picture data, as shown for
example in Fig.3E.
b. Audio Data

The MPEG audio data format accommodates a wide range of the
encoding rates ranging from 32 kbit/sec to 44 kbit/sec. However,
for ease in preparation of the software and improvement in the
sound quality, the encoding rate for moving pictures for tracks
#2 ff. is set to 224 kbit/sec. The sampling frequency is 44.1
kHz, as in the case of the CD-DA. .
c. Managemental Data

In addition to the programs for video data and audio data,
managemental data managing control of various control operations
for the reproducing operations are recorded on the video CD.

That is, as in the case of the CD-DA, the table—of—-contents



|. Data Construction of video CD 1. Data Configuration The standard
for the video CD describes that video data or audio data encoded using the
Movi ng Picture Experts Goup (MPEG standardi zed as the high efficiency
encodi ng technique be recorded for 60 mnutes or |onger on an opti cal
disc in accordance with the so-called;4D- ROMformat and the recorded

audi o data or video data is reproduced fromthe disc for outputting the

vi deo andragdi @nd mss%-&haem\&téﬂgr@eswé& foFhwpddieyapid cal g dj sehef
the video CD standard becomes useful as the househol d software for

musi ¢, NMaLMBBrPbEt UF&cRE Kof&gkems Wadd® #16d Rdpsllut el ¢ iarp&paictilfytimg the
software for education, electronic publication software or gane software

i n conbi sBakir&n powiitth ot iolfl epicti tresk. The video CD standard prescribes
that noving picture data be encoded (conpressed) in accordance with the
MPEG system WhithethautiidedaC®,i $hentoded Wilt isausedpressi yadeat C& dpta
approximately one-sixth of 1.4 Mps for the usual CO-ROMformat, that is
22.4 kbpsackoifori meating igisar inne i presgemertal dingosrat henadirnsdaps
and the video .data on the optical disc. In addition,

manageneMdidl @&t exRlqiinas Sursequaniditt i Bre BlpEkaehegontrgl operation

as later explained is also implemented using data present in the
video CD data tracks. These managemental data will be explained
subsequently.

2. Track Structure

Fig.4 shows the data structure of a track on which is
recorded program—based video data and audio data of e.g., a
motion picture.
| In anticipation of a retrieval by a track number, as in the
case of the CD-DA, a 150-sector pause margin is provided at the
leading end of the track. The pause margin is followed by a 15-
sector front margin. The last 15 sectors of the track constitute
a rear margin, which is a vacant data region.

The space between the front margin and the rear margin is
the MPEG data region in which is recorded data encoded in
accordance with the encoding rule consistent with the MPEG
system. . In. the MPEG region are arrayed sectors V having video
data recorded therein and sectors A having audio data recorded
therein at a ratio of 6:1 on an average, as shown in Fig.4. That

is, the interleaved video and audio data are recorded with time—



prescribed region. a. Video Data 13
Fig.1l shows the CD-ROM XA format in the video CD. As the recording
format for video and audio data, 1.152 Moits/sec and 64 to 384 kbp/sec are:
all ocated for the:video data and for the audio data, respectively, as
shown in Fig.1l. The nunber of pixels o{gthe video data is 352x240 for
video signals of the National Television System Commttee (NTSC system

(29.97 Iy iabdOr e 190 d2ch® 76 Hine ML 302628Fe g én vi deo signals  of
t he Phase Alternation by Line (PAL) System (25 Hz). On the ot her

hand, the ngdyoofcqisetscfiyna still picture for the NTSC systemis
352x240 and 704x480 for the standard |evel and for the high definition

| evel , respectRigels/ shuwd eliehatondtorudthieonPAf sy tearhars a362x 28& santh it04H5 76
for the standard |level and for the high definition |evel, respectively.
The mannex tofadncodi ng of video data (noving picture data)

Fig.5A shows the basic sector construction. Each sector is
formed by a pack made up of a pack header and packet data.

Specifically, a 12-byte pack header is provided at the
leading end of a sector, with thq remaining 2312 bytes making up
a packet. |

In the pack header is arrayed a 4-byte pack start code,
followed by a 5-byte system clock reference (SCR) and a 3-byte
trailing end MUX rate in this order.

The system clock reference (SCR) is a code meaning a sort
of the absolute time. Based on SCR as the reference, the picture
output start time (presentation time stamp or PTS), as later
explained, is set.

The SCR is represented by SCR(i)=C + i*¥1200, where i is an
index number of a sector in a video data stream and is equal to
0 in the leading front margin portion; C is a cqnstant always
equal to 0 and 1200 is a value obtained on dividing a system
clock of 90 kHz with 75 Hz (90000/75 = 1200).

The pack header is provided in each sector V of the video
data.

Such pack header is provided in each sector constituted by

the pack. In the case of the sector V in which the sector records



in accordance with the MPEG system for data conpression is as follows:
Assum ng that the pre-conpression video signals are of the NTSC system

t hese video signals are constituted by video signals of 30 franes/sec (or
60 field/ secd video signals. Wth the MPEG system video data of
e.g., one frame, i.e., one picture, is;givided into 22 blocks in the

hori zontal direction and 15 blocks in the vertical direction, totalling

330 bl 0Gk%eolN@ath de@ Ofd fo-OfytdepheRReCti VeI dW REKSthe tPatisi Rearer L
di screte cosine transform (DCT) and re-quantized for dimnishing the

nunber ofcdiiftiguddd) d¥ Hhdwre ofEn Gk Gy Nantsi f5B 1 he DCT coefficients
being set to zero. The DCT coefficients of

14 the respecdHate id pckBeapeckehzrdeyed s nfal owed agy f asABebytebagaketng
fromthe DCT coefficients lying at an upper left end of the screen, and
are encodechdyr r urhé ehghlingditigpdeorbytes hed wihiieibniednsiyi tike nanirackst
bits. In the case of pictures of the encoded video signals,
start code. The packet start code is followed"by a l-byte ID, a
2-byte packet length, a.Z—byté system target decoder (STD), a 5-
byte PTS and a 5-byte decoding time stamp (DTS). The picture
output start time point (PTS) is set for synchronizing the video
data with audio data. The décoding time stamp (DTS) specifies
the decoding start time point:

2294 bytes following the packet header represent a video
packet in which actual video data is recorded. That is, a video
data stream constituted by the above—mentioned I-, P- and B-
pictures is recorded in the video packet.

In a domain having the video sectors V arrayed on end, the
video packet in the first video sector V is comprised of 2284
bytes, as explained previously. However, in the succeeding video
sectors V, the STD in each packet header may be omitted, so that
the video packet may be extended to 2296 bytes.

If the sector is the sector A for recording audio data, the
2312-byte packet following the pack header is configured as shown
for example in Fig.b5C. |

That is, the packet header is provided in continuation to

the pack header, as in the case of the video sector V. The

packet header is constituted by a 3-byte packet start code, a 1-



picture signals of pictures tenporarily forward and backward a given

pi cture exhibit strong correlation. Wth the MPEG system this correlation
is utilized for further conpressing the information volune. The MPEG
system provides three picture types having different degrees of picture
conpression. These three pictures argg terned an intra-coded picture
(I-picture), a predictive-coded picture (P-picture) and a

bi - di r ectjyqnAalIp ,PaeBi-Hiyte R Rttt BNty @D and a IF-gaReIrs,

thirty franmes (pictures) present in one second are arrayed as the |-, P-
and B- pi glg¢a99.ims shovd gyesexanple in Fig. 3A. Specifically, |-pictures
1 and 12 are arranged every 15 franes, while eight P-pictures P1 to P8
and twenty B- @agubgtesBhrie0 aBA® cartedaltxo aar reantjied pabike tddmaiwh ifatorawd igi ven
|-picture to the next I-picture is terned a group-of-picture or GOP.

The pi ct Wetedatrecasfed hin1t - pompress boe feneeavededy DEY dthe piratiddagdand i n
the picture foll owed by encodi ng. The picture data of the P-picture
are genercft etthey awdion radigplendst edpreanddinge b&dedyilfonverenp- preedyr &or

| -picture closest thereto. For exanple, the picture data of the P-picture
P1 and t morgtditinte datdB A e Pkt eSP2teP e generated based

With the above construction of the sector, the time
information items for synchronization are SCR, DTS and PTS. That
is, the video sectors V and the audio sectors A are
chronologically arrayed in a track, as shown in Fig.4; so that
the video data and the audio data need to be synchronized with
each other. The SCR, DTS and the PTS are used for this
synchronization.

That is, the decbding start time in the video packet or the
audio packet is specified by the DTS in each sector, using the
SCR as reference clocks. The outputting time (picture display or
speech output) is specified by the PTS.

Thus the video data of the video sector V and the audio data
of the audio sector A may be synchronized with each other by
these time information items.

4. Arrangement on Disc

With the CD-Da, as shown for example in Fig.6A, a lead—in
area is provided on the inner most periphery of an optical disc
for recording TOC data. The TOC data may be exemplified by the

start positions of the tracks (programs), number of tracks, play



15 upon the I-picture |1 and the P-picture P1, respectively, as shown in

Fig.3B. Thus the P-picture is conpressed to a higher degree than the

| -picture. Meanwhile, since the P-picture is fornmed based upon

sequentially“tenporally forward |- or P- picture, any error produced in

the tenporally forward basic picture igipropagated to the next follow ng

pi ct ures. The picture data of the B-picture are generated by notion-

conpensatigeheProrditid g K di ng based upon both past and future I- or

P-pictures. For exanple, the picture data of the B-pictures Bl and B2 are

gener at ed basdathe upeadtlia |apeat ure IfloldwnteidhebP- tiacksir ¢lP1towhih e fidre

picture data of the B-pictures B3 and B4 are generated based upon the

P- pi ct ur eedirdimg BRdibhelaBapi ctQir ¢ hd owmE mesdederd phieealt mesti tedhomerits

anong the three picture sorts. Since the B-picture is not used as |

r ef er encerfoorideate & crediant areaur edn epehetrache pugiiopfadpr guantized

propagati on. The MPEG al gorithm allows for free sel ection of the

posi t i ond’idiy ther seap ldne: fEcAugnsyuPEs4dnlt Kdz pRd 1f auqptization bits
are recorded along with the sub-code data.

In the video CD, similarly to the CD—DA, a lead—-in area is
provided on the inner most periphery of the optical disc for
recording TOC data therein. The video data is recorded in the
tracks #1 to #n next following:the lead—in area. A lead-out area
is provided on the outer most peripheral region.

However, with the video CD, the track #1 is used as a video
CD data track, without being used for recording video or audio
data. The actual video and audio data are recorded on the tracks
#2 to #n. That is, the tracks #2 to #n are configured by the
video sectors V and the audio sectors A as shown in Fig.5.

In the case of the video CD, it is possible to provide
tracks in which only audio data is recorded, in which case audio
data quantized with the sampling frequency of 44.1 kHz and 16
quantization bits, as in the case of the CD-DA, is recorded.

In both the CD-DA and the video CD, the maximum number of
tracks (programs) is 99, so that the maximum of 99 airs and a
maximum of 98 sequences may be recorded in the case of the CD-DA

and the video CD, respectively. The sequence means a partition

comprised of a series of consecutive moving pictures. If



manuf'acturer in view of various circunstances such as random accessing or
scene cutting. I f enphasis is . placed on random accessing, at |east two

| -pictures are required in one second, a shown in Fig.3A The
frequency of«occurrence of the P- and B-pictures may be selected freely in
dependence upon e.g., the nenory capacigy of an encoder configured for
encodi ng the video data in accordance wth the MPEG system

16 Pie tenederod NkhbhgoVEERreY B ide £ 0Nt heUsBHublter A dAYRAE (A
bitstream of picture data for increasing the decoding efficiency in the

decoder hefa@ke ,ouhRuiclaisNg with B mitrieampikturesxamel &equfedceedwensmadfllyt he

frames to be displayed (decoder outputting sequence) is the sequence of

t he framamuwpidrenl asiscshown in a |ower part of Fig.3A However, in

order for the decoder to re-synthesize a B-picture, the tenporally

backward P- dirctareideo aCPefdatancerpelt uremp lioy imgjut hed taackhe#1i nthsoi nt
primary volume descriptor (PVD), a karaoke basic information
area, a video CD information area, a segment play item area and
other file areas, such as CD-I application programs, are
provided, as shown at a lower portion of Fig.6B. These areas
will be explained in detail subsequently.
5. TOC and Sub-—code

The TOC and the sub-codes, recorded in the lead—in areas of
the video CD and the CD-DA, will be explained subsequently.

The minimum data unit recorded on thé video CD and the CD-DA
is one frame. 98 frames make up one block.

588 bits make up on frame, as shown in Fig.7. The leading
24 bits make up synchronization data the next following 14 bits
make up a sub—code data area. Data and parity are arrayed next
to the sub—-code area.

98 of the above frames make up one block. The sub-code
data, taken out from these 98 frames, constitute one-block sub-
code data, as shown for example in Fig.8A.

The sub-code data of the first and second frames (frame 98+1
and frame 98+2) of the block cohstitute a synchronization

pattern. The sub-code data of the third frame up to the 98th

frame (frame 98n+3 to frame 98n+98) constitute data of a P—-, Q—,



of decoding of the B-picture. Thus the encoder re-arrays the frane
sequence shown in Fig.3D so that the P-picture P1 lies ahead of the
B-picture Bl, and the resulting picture array is transmtted as a
bitstream of: the picture data, as shown for exanple in Fig.3E. b. Audio
Data - The MPEG audi o data format aggonnndates a W de range of the
encoding rates ranging from 32 kbit/sec”to 44 kbit/sec. However, for ease

i n prepargat i g ofpt he; sofy wareq gpc ﬁgmgracks&#%q?%’&@ 1§%'Pdgsluﬁli+,&y the

encodi ng rate for HbV|ng pi ct'ures IS set to 224
Kbit/sec. The gpm elsRg cBEﬁﬁ'é‘i%C&até 4hel pIHanAS bRthhEnaasite Y-diimddt DA

c. Managenent addition to the programs for video data and
audi 0 datghta ERAGRERANEBL ﬁlaﬁageaaagl RErcoNg! ol a®de¥ih@Us TANF-Whannel

operations for the reproducing operations are recorded on the video CD
That is, dstd rdfresaste Ghlyheh€pbhset Bortabhebetweent erazks, with the
@—-channel data taking charge of finer control.
Specifically, 96-bit Q-channel data (bits Q1 to Q96) are
configured as shown for example in Fig.8B. .
That is, the four bits of Ql to Q4 are used as éontrol data
for identifying the number of audio channels, emphasis and

identification of the CD-ROM.

For example, the 4-bit control data are defined as follows:

"OEkk%" ...2—-channel audio

"ikkx" ...4-channel audio

"k0%x%" . ..CD-DA

"k1kx" .. .CD-ROM

"Hk0O%" ...digital copying not permitted
kK" ...digital copying permitfed
"kxxQ" ...no pre—emphasis

"kkxki" ...pre—emphasis

It is noted that "#**%%" denotes a binary number in which #*
may be any of 0 or 1.

The four bits of bits Q5 to Q8 represent addresses used as
control bits for the sub-Q data.

The 4-bit address 4 of the bits being "0001" or "0100" means

that the sub—~Q data of the next following bits Q9 to Q80 is the



17 (TOC) and the sub-code are recorded for specifying e.g., the nunber of
tracks (prograns) and the absolute tinme specifying the start position of
each track. Wth the video CD, the track #1 is used as a video CD data
track for recording various nmanagenental information itens, as wll be
‘expl ai ned subsequently. The playback cofyrol operation as |ater explained
Is also inplenmented using data present in the video CD data tracks. These
managenegtak odgt-aawial brbe hexplidiesed—dathseqeapeativedy . Track Structure

Fig. 4 shows the data structure of a track on which is recorded
progranm based7ei ¢4 sdatfa Wits aQ@li bodQBa afeprepenta sulpiQ cdapactwith the
In anticipation of a retrieval by a track nunber, as in the case of the
CD- DA, aréfb@isdéogobipauddl rtar @96 bsipgovhdeayalic medynatedigy code dCRChe
track. The pause nmargin is followed by a 15- sector front margin. The |ast
15 sectors of Inhetheackegdnini tare, athearsuhn@i flatghi @eciosded/athsredat a
regi on. The space between the front margin and the rear margin is
t he MPEGrgargseagisofihenTQRi tnfermation dedllt o onddfed2pit sub-Q data,
made up of bits Q9 to Q80 in the Q-channel data recorded in the
lead-in area represents the information such as the track
number, as shown for example in Fig.9A. The sub-Q data is made
up each of 8 bits.
That is, the track number is recorded first in the lead-in
area. In the lead—in area, the track number is fixed at "00"
("**" means the binary coded decimal number).
~Next to the track number, there is recorded the point
(POINT), followed by minutes (MIN), seconds (SEC) and the frame
number (FRAME) specifying the elapsed tome in the track.
Then, PMIN, PSEC and PFRAME are recorded. The meaning of
the PMIN, PSEC and PFRAME is determined by the POINT value.
Specifically, if the POINT value is 01’ to ’99’, such value
specifies the track number, and PMIN, PSEC and PFRAME are the
minutes, seconds and frame numbers specifying the absolute time
address of the start point of the track having such track number.
If the POINT value is ’A0’, PMIN means the track number of
the first track. Distinction between CD-DA, CD-I and CD-ROM (XA

design specification) is made depending upon the PSEC value.

If the POINT value is ’Al’, PMIN denotes the track number



accordance with the encoding rule consistent with the MPEG system In the
MPEG regi on are arrayed sectors V having video data recorded therein and
sectors A having audio data recorded therein at a ratio of 6:1 on an
average, as shownrin Fig.4. That is, the |nterleaved vi deo and audi o data
are recorded with tinme- 25 18
divisional nultiplexing in the MPEG data region. 3. Sector Construction
Fi 9.5 shgws ¢h,Re 16@RSttHaGld on of a sector as a data unit in a track.

Fi g. 5A shows the basic sector construction. Each sector is fornmed by a

pack made up qff ehpapéIlreafeIuéntk PAGKEt PHANG. PSEC andFREAME @enpted the
12-byte pack header is provided at the |eading end of a sector, wth the

remai ni Ngtaztd nigypesnvakf nphelplesdipck@irea in termstoid qim:laﬂwddftre itdme
arrayed a 4-byte pack start code, followed by a 5-byte system cl ock
ref erencedds€Rs.and a 3-byte '

In the case of an optical disc having e.g., six tracks
(programs) recorded thereon, data recorded as shown for example
in Fig.10 are recorded in the TOC made up of the sub-Q data.

Specifically, the track number TNO is all ’00’.

The block NO represents the number of the one-unit sub-Q
data read as 98~frame block data, as explained previously.

The TOC data of the same contents are recorded over three
blocks of the TOC data. If the POINT value is ’01’° to ’06°,
PMIN, PSEC  and PFRAME denote the start point of each of the
tracks #1 to #6.

If the POINT value is ’A0’, PMIN denotes '0Ol1’ as the first
track number. PSEC is a value used for identifying the optical
disc type, as explained previously. If the optical disc is the
CD-ROM (XA design specifications), PEC=’20’ as shown. If the
optical disc is the CD-DA or CD-I, PEC=’20’ or ’10’, as shown,
respectively.

It is noted that PIN for the POINT value ’Al’ is the track
number of the last track, while PMIN, PSEC and PFRAME for the
POINT value ‘A2’ denote a start point of the lead-out area.

For the blocks n+27 ff., the contents of the blocks n to

n+26 are iteratively recorded.



trail'ing end MUX rate in this order. The system cl ock reference (SCR)
IS a code neaning a sort of the absolute tinme. Based on SCR as the
reference, the picture output start tinme (presentation tinme stanp or PTS),
as later explained, is set. The SCR is represented by SCR(i)=C +

i *1200, where i is an index nunber of ggsector in a video data stream and
Is equal to O in the leading front margin portion, Cis a constant always

equal to O andpl20Q itsaréalsye t%bt#@i Rel Oh ¢ dieRA-Buty 8ird, &HeClsud-g0
kHz with 75 Hz (90000/75 = 1200) The pack header is prOV|ded i n each

sector Vaftd heeddfited €BERein are JSHf PREKedeadeshownprina defampleadh
sector constituted by the pack. In the case of the sector Vin which the

sector r&augy.ds. 19 video data, a

2312-byte packet follow ng the pack header is configured as shown for

exanpl e in Fi Fiokt, the track number is recorded. That is, for the tracks
#1 to #n, the track numbers assume any of the values of 01’ to
’99°. In the lead-out area, fhe track number is ’AA’.

Next to the track number, the information capable of further
dividing each track is recorded as the index.

As the elapsed time in the track, minutes (MIN), seconds
(SEC) and the frame numbers (FRAME) are recorded. Further, as
AMIN, ASEC and AFRAME; the absolute time address is recorded as
the minute (AMIN), second (ASEC) and he frame number (AFRAME),
respectively.

6. Directory Construction

Fig.11 shows the directory structure of the video CD.

The video CD directory, shown in Fig.6B, is comprised of the
video CD directory, MPEG audio/video, CD-DA, segment, CD-I,
karaoke and EXT, as shown in Fig.1ll1.

The video CD directory 1is recorded in the wvideo CD
information area in the track #1 shown in Fig.6B, and is
comprised of a disc information entry table, a list ID offset
table and a play sequencé descriptor, each of which will be
explained subsequently.

The MPEG audio/video represents the audio/video sequence

data. With the video CD capable of recording up to 99 tracks at



That *is, the pack header is followed by a 18-byte packet header, the

| eading three bytes of which constitute a. packet start code. The packet
start code is followed by a 1-byte ID, a 2-byte packet length, a 2-byte
systemtarget decoder (STD), a 5- byte PTS and a 5-byte decoding tine
stanp (DTS). The picture output startg¢inme point (PTS) is set for
synchroni zing the video data with audio data. The decoding tine stanp

(DTS) spefiefl maximuit 48e0d diflisicy tadidei Poédhprised @29dpbybessf airkekisng
t he packet header represent a video packet in which actual video data is
recor ded #2That #99, st Whie@maxdadum .St ream constituted by the above-nentioned
|-, P- and B- pictures is recorded in the video packet. In a domain
havi ng the vi (he segmnt I srceyerissd eofl, ubhto 198@ospamRat pPhAavhd temsst
video sector V is conprised of 2294 bytes, as explained previously.
However, #intbh#1880cecttiesg bedrs recerded in ameyEDY P laitH Yt BEeehddder
may be omtted, so that the video packet may be extended to 2296 bytes.

| f the sddreortriegk Hd .sector A for recording audio data, the 2312-byte
packet follow ng the pack header is  configured as shown,  for exgtrrgl e.in

i

Fi g. 5C. FRTdthets, thie GRrk APRLLeRl 103 BPOgTHRJIRntRENETAGS: #in oS

its directory file built as the CD-I into the directory
structure. On the other hand, if the karaoke basic information
area is to be in use, its directory file is built as the karaoke
into the directory structure.:

If a track having only audio data recorded therein is
provided, its directory file is built as the CD-DA in a directory
structure, whereas, if PSD_X.VCD and LOT_X.VCD are used, the
directory files thereof are built as EXT in the directory
structure.

7. Video CD Data Track

In the video CD, the track #1 is used as the video CD data
track, as mentidned previously.

In the track #1 region, there are recorded the primary
volume descriptor (PVD), a karaoke basiq information area, a
video CD information area, a segment play item area and the like
files, such as CD-I application programs, as explained by
referring to Fig.6.

The PVD is arrayed beginhing from the position of the

absolute time address 00:02:168 (minute: second: frame number) on



t he Pack header, as in the case of the video sector V. The packet header
IS constituted by a 3-byte packet -start code, a 1-

20 byte ID, a 2-byte packet length, a 2-byte STD and a 5-byte PTS,
totalling at-13 bytes. 2297 byt.es are allocated to an audi o packet

whi ch audi o

of the audi o packet is appended a 20-byte vacant area to constitute a
2324- byt e na@k s@, $8Clslown in FiY.tB. the above construction of the
the time information itens for synchronization are SCR, DTS and
PTS. That i sOn hehevidlielvesehands Vhankartwkeudias isecinfgriatien area is

sector,

chronologically arrayed in a track, as showmn in Fig.4, so that the video

dat a and atrire.yeddibe glamd nge et tthd epayitiomnbfethei ehsoduth Gimer addrpss
SCR, DTS and the PTS are used for this synchronization. That is,
the decoditig03:a®0tine in the video packet or the :

The video CD information area is arrayed beginning at the
position of the absolute time address 00: 04: 00.

The segment play item area and the CD-I application program
are arrayed beginning from the position represented within the
video CD information area and from the position represented
within the CD-I application program, respectively.

a. Primary Volume Descriptor (PVD)

Fig.12 shows the structure of the primary volume descriptor
(PVD) arrayed beginning from the position of the abéolute time
address 00: 02: 16.

First, as the volume structure standard ID, the CD00lh data,
where h stands for the hexadecimal number, is recorded. The
system identifier, volume identifier, number of album volumes and
the album set sequence numbers are then recorded. Each album is
made up of a single optical disc or plural optical discs. The
number of album volumes represents the number of optical discs
in one such album. The album set sequence number represents the
album disc number.

Next to the album set sequence number, a logical block size,
path table, pass table address and the route directory record are

recorded.

in

data encoded for conpressigg is recorded. At the trailing end



audi 0 packet is specified by't'he DTS in each sector, using the SCR as
reference clocks. The outputting tinme (picture display or speech output) -

is specified by the PTS. Thus the video data of the video sector V
and the audio data of the audio sector A may be synchronized with each
other by these tine information itens.,94. Arrangenent on Disc Wth

the CD-Da, as shown for exanple in Fig.6A a lead-in area is provided on

the inner mostyPaePherdumfiddnoriiéRl checaibertiesor dubyisherdana thee
TOC data may be exenplified by the start positions of the tracks

(progr anpamen W ahefadtaikardd! korded. |
21 time or the |ike. The lead-in area is followed by tracks #1 to #n

for recordi ngmidi asdakaappbitheiont dendsfiperi pPherapdp piosdtion risgne of
provided a | ead-out area. In each track, audio data quantized wth the
sanpl i ng tiree@Peticyi sofrebbhridddyz and 16 quantization bits

Next to the application_ identifier, the copyright file
number, summary file number, table—of~contents file number, date
of preparation, date of correction, due date, effective date{
file structure version number And the XA label code are recorded.
b. Video CD Information

The wvideo CD information is recorded beginning from the
position of the absolute time address 00: 04: 00 on the disc, as
mentioned previously.

The video CD information is comprised of a disc information
entry table, a 1list ID offset table and a play sequence
déscriptor (PSD), as shown for example in Fig.13. These are of
the file structure in the video CD directory, as shown and
explained in connection with Fig.1l1l.

The disc information is arrayed beginning from the absolute
time address 00: 04: 00 representing the leading position of the
video CD information. The entry table is arrayed beginning from
the absolute time address 00: 04: 0l1. The list ID offset table
is arrayed beginning from the absolute time address 00: 04: 02
and terminating at the absolute time address 00: 04: 33. The

play sequence descriptor (PSD) is arrayed beginning from the

absolute time address 00: 04: 34 and is present up to the



are recorded along with the sub-code data. In the video CD, simlarly
to the CD-DA, a lead-in area is provided on the inner nost periphery of
the optical disc for recording TOC data therein. The video data is
recorded in ¢the 4racks #1 to #n next followng the lead-in area. A

| ead-out area is provided on the outerggost peripheral region.

However, with the video CD, the track #1 is used as a video CD data track,

wi t hout heisRg y4sed iy JREULH b Vicdeo e AUdiHe wlaiAudhe actual video and
audi o data are recorded on the tracks #2 to #n. That is, the tracks #2 to

#n are coifi gursed Iy drinat drleo sectors V and the audi o sectors A as shown
in Fig. 5. In the case of the video CD, it is possible to provide
tracks i n whi aheodligcatieliforaatadonsareapedebleginnivigcat case sdsh lut eldtime
gquantized with the sanpling frequency of 44.1 kHz and 16 quantization
bits, as sdddrtelses 08se 0df: 109 iGDeRbdlaiinedacoFdgd14 shows| Rhigotsit riued uz® DA and
the video CD, the maxi mnum nunber of tracks (prograns) is 99, so that the
maxi mum dfheddisior sinfiermat imaxd num of 98 sequences may be recorded in the
case of the CD-DA and the video CD, respectively. The sequence neans a
partition cofie sutstAmaident bfiepf °§or‘i2‘§cm#‘\P@ R ey perepufed. at |the

first to eighth bytes.

The version number is recorded at two bits, i.e., the ninth
and tenth bytes. This version number is 0200h for the version
2.0.

The album descriptor proper to each optical disc is recorded
at the 16 bytes of from lst to 26th bytes.

The number of volumes in the album is recorded at two bytes,
that is at the 27th and 28th bytes. The album set sequence
number is recorded in the next following two bytes. The number
of volumes in the album is the number of the optical discs used
for recording the sole album, as explained previously. The album
sequence number identifies the optical disc number.

The size map of the moving picture track is recorded at 13
bytes of the 31st to 43rd bytes. The size map is the data used
for judging whether data recorded in the tracks #2 to #99 is the
signal of the NTSC system or that of the PAL system.
Specifically, the LSB of the firét one of 13 bytes specifies the
track #2. The bits from this LSB up to the bit bl of the last

byte each reéord data up to the track #99. The bits -0 and 1



22 pictures for karaoke are recorded, the sequence is an air (1 track),
whereas, with a notion picture, the sequence is usually an optical disc.
In a video CD data track, enploying the track #1, the primary vol une
descriptor (#VD),*t a karaoke basic information area, a video CD information
area, a segnent play itemarea and othgy file areas, such as CD-|
application prograns, are provided, as shown at a |lower portion of Fig.6B.
These ar @agreWpondiagexR anwect tdciiet dénoBebEREURTEE Ysy s bem TERdandeSPALC Ode
The TOC and the sub-codes, recorded in the |lead-in areas of the video CD

and t he GpsBAm,wirdspee tdy@lay.ned subsequently. The m ni num data unit
recorded on the video CD and the CD-DA is one frame. 98 franes nmake up one
bl ock. 23& thitus rfileg U aredardes] als Hiowdttih Wit 7. Amang é@'dl‘rfhgpo 24

bits make up synchronization data the next following 14 bits nake up a
sub- code (368 amedo Dyt dMER) = ithiarenarbayed hbRtbit by is a flag of

the karaoke basic information flag. Specifically, the bit b0
equal to 0 indicates the absence of the karaoke basic
information. On the other hand, the bit b0 equal to 1 indicates
the presence of the recorded karaoke basic information.

At the four bytes of the 45th to 48th bytes, the byte size of the
play sequence descriptor (PSD):is recorded. The PSD is recorded
beginning from the absolute time address 00: 04: 34 and
terminating at the absolute time address 00: 07: 64 at the
maximum, with the byte size being variable, as shown in Fig.13.
Thus the PSD byte size is recorded here. The PSD is made up of
plural lists, that is a selection list, a play list and an end
list, used for playback control, each list being recorded as the
PSD, as will be explained subsequently. If there is no PSD, that
is in case of an optical disc not having the playback control
function, these four bytes are all set to 00h.

The first segment address is recorded in three bytes of the
49th to 51st bytes. It has been stated in connection with Fig.6B
that the start point of the segment play item area is recorded
in the video CD information area. This area corresponds to these
three bytes. Although the segment play items are not described

in detail, up to the maximum of 1980 segment play items can be
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shown for exadpl efifiseti gn@Btiplier Thatreicordede douthei SEndf Wte o Fhare

used as

control data
multiplier is used for calculating the address of each list in

the PSD and is set to e.g., 8.

The number of the list IDs is recorded at two bytés, that
is at the 53rd and 54th bytes. The number of the 1list IDs
specifies the number of effective lost IDs recorded in the ID
offset table which will be explained subsequently.

The number of segment play items recorded in the segment
play item area is recorded at two bytes, that is at the 55th and
56th bytes.

The segment play item contents table is recorded at 1980
bytes of the 57th to 2036th bytes. The segment play item
contents table specifies the attributes of the segment play items
recorded in the segment play item area. That is, up to the
maximum number of 1980 segment play items are recorded as the
segment play items #1 to #1980. The segment play item contents
table is comprised of 1l-byte attribute data associated with the
segment play items #1 to #1980, as shown for example in Fig.15.

Specifically, the attribute data is defined for each of bits

b0 to bit7 of one byte, as shown below. The bits b6 and bit b7

are not defined.

bits bland b0



for fdentifying t he nunber of audi o channels, enphasis and identification

of the CD- ROM For exanple, the 4-bit control data are defined as

fol | ows: ... 2-channel audio "1Eoxox
4- channel audi o ... CD-DA

... CD-ROM 33 ... digital copying not

permtted _ ... digital copying permtted

... ho pre-enpbasis ...there 1% no MPGb audio data pre-enphasis

It is noted that "****" denotes a binary nunber in which * my be any of

0 or 1. *"Phe four hi.t.modfaudiatls aiduitco daar epr esent addr esses used as

control bits for the sub-Q data. The 4-bit address 4 of the bits

bei ng "0001" 810"0100" neamterevataudie siai-a) data of the next follow ng
bits @ to @B0 is the
"11" ...dual channel audio data bits b4 to b,
"o00" ...there is no MPEG video data
"0o1" ...still picture data of the standard level
of the NTSC size
"010" ...still picture data of the picture data of the

high definition level

"o11" ...moving picture data of the NTSc size

100" ...not in use

"101" ...still picture data of the standard level of the
PAL size

"110" ...still picture data of the standard level and

high definition level of the of the PAL size

"1y ...moving picture data of the PAL size

bit b5
"o" ...sole item or leading one of continuous items
" ...second and following items of continuous items

The bytes beginning from the segment play item contents
table and terminating up to the 2037th to 2048th bytes of the
disc information are not defined.
b2. Entry Table

In the video CD information area, the entry table is



24 audio Qdata or the video Qdata, respectively. 72 bits of bits
@ to BO represent sub-Q data, with the remaining bits @1 to Q6 being
the cyclic redundancy code (CRC). In the lead-in are, the sub-Q data
recorded therein* represents the TOC information. That is, the 72-bit sub-Q
data, made up of bits @ to B0 in thegf) channel data recorded in the

| ead-in area represents the information such as the track nunber, as
shown fonre¥aEpdesbnafi fo Megihats Whd atcldte rtdde adgdressh00f: B84bi 0%,
That is, the track nunber is recorded first in the lead-in area. In the

| ead-i n aseahotwhe ihr &dlg.d8nber is fixed at "00" means the binary
coded deci mal nunber). Next to the track nunber, there is recorded
the point (POhNThe BokrpwedbBg,nanpressem Npintevdhbiin(the) anddolKédepane
nunmber (FRAME) specifying the el apsed tone in the track. Then, PM N,
PSEC andsPRRARESameyr g@oﬁ@é@.redhe&r@arﬁt@gtdﬂlg PP N, PSEC and PFRAME is

determ ned by the PO NT val ue. Specifically, if the PONI_value is
01" to '99 Thygeh iyaltlRe DEeseRteeniRY t FaRke nukber ITantd®ht MY BaECa8nd

PFRAME are the _m nutes, _seconds and frame nunbers. speci.fying the absol.ute
time entry file, version number or the number of e%%rle% are recoraed

and up to a maximum of 500 entries are recorded as the actual

entry points. That is, the entries #0 to #499 may be set.
'Each entry is made up of 4 bytes, of which one byte

specifies the trdack number and:the remaining three bytes specify

the sector address, that is ASEC, AMIN and AFRAME.

b3. List ID Offset Table

In the sectors of the video CD information area beginning
from the absolute time address 00: 04: 02 and ending at 00: 04:
33, a list ID offset table is arranged. “

The play liét or the selection list, recorded in the PSD as
later described, is provided with the intrinsic list ID. In the
l1ist ID offset table are shown offset quantities specifying the
positions of the respective lists. If the user designates the
list desired to be reproducgd, the reproducing device reproducing
the video CD refers to the list ID offset table for grasping the
position of the designafed list in the PSD for allowing the
contents of the list to be executed.

The list ID offset table is made up of 32 sectors at the

maximum, as shown for example in Fig.16. Each offset quantity is



address of the start point of the track having such track number. | f
tthe PO NT value is "AO, PMN neans the track nunber of the first track.
Di stinction between CD-DA, CD-1 and CD-ROM (XA design specification) is

made dependi ng upeon the PSEC val ue. If the PONT value is "Al', PMN
denotes the track nunber 35 25 of the
| ast track. If the PONT value is 'A2', PMN, PSEC and PFRAME denote
the Sta%bbGQfﬁ@unboyofz thgtbeadseutt it i D4kenumbet bife EbSodts emay Tbe
addr ess. In the case of an optical disc having e.g., six tracks
(programgppresended.t hereon, data recorded as shown for exanple in Fig.10
are recorded in the TOC made up of the sub-Q data. Specifically, the

track number TNO iBSRI lare@)’ .later Téesbfbdokd NOhaepr ébentabsdkubrintsdmeof
the one-unit sub-Q data read as 98-frame bl ock data, as expl ai ned
previ ouslefldress ofTHeoROOMatQ4t 0f34 h@smth;@rm%mfsu'ar@fr@@érﬂéd E¢er sohree

tat it represents an area of 3 seconds 31 frames at the maximum.
This is equivalent to 256 sectors or 512 kbytes.

The 64k—number of the offsets, represented by the list ID
offset table, is multiplied with 8 to give 512 kbytes. This
multiplier value of 8 is the offset multiplier of the 52nd byte
of the disc information shown:in Fig.14.

That is, one offset is equivalent to 8 bytes, so that, by
multiplying the offset value with'the offset multiplier 8, the
pre—set position in the PSD area may be represented as the byte
position from the leading position of thelPSD (offset 0000h
poéition).

In the list ID offset table, the start—-up offset is first
recorded, as shown in Fig.16. This start-up offset is fixed at
a value of 0000h. |

Fig.16, showing the case with the number of ID of n, gives
offset values for the list ID1 to list IDn.

Meanwhile, the offset value of the 1lst ID1, which is
necessarily arrayed at the leading end of the PSD, is fixed at
a value of 0000Oh.

The list ID, which is not in use, is fixed at a value of

FFFFh.



bl ocks of the TOC dat a. If the PONT value is "01' to '06', PMN, PSEC
and PFRAME denote the start point of each of the tracks #1 to #6. | f
the PONT value is "AO, PMN denotes '01' as the first track nunber. PSEC
is a value used fror identifying the optical disc type, as expl ai ned
previously. If the optical disc is the gD ROM ( XA desi gn specifications),
PEC='20' as shown. |If the optical disc is the CO-DA or CD- 1, PEC=' 20" or
'10', aspgzhomnay wegheeldeV®escriptor I(PSD) noted that PIN for the PO NT
value "Al' is the track nunber of the last track, while PM N, PSEC and
PFRAME for thahePEEDTi vy nteridet badgiandng Sramttpeiatsalfutdd imeadddute sar ea.
For the blocks n+27 ff., the contents of the blocks n to n+26 are
iterativeloy 10dcolBded. . 26 I n
the tracks #1 to #n and in the | ead-out area, the sub-Q data recorded
therein are cdmf thdse®8SEs agieomecogdedx dinsl @liy 1ist, selection list and

the end list. In these lists, used for playback control as later
explained, there are recorded the playback contents and data
specifying the layer branching points.

The play list is such a 1list not containing data for
branching to a lower layer, referred to hereinafter as the
selection menu, and is employed for designating a series of
contents to be reproduced.

On the other hand, the selection 1list is such a list
containing a selection menu for branching to a lower layer.

Meanwhile, the list (play list or selection list) to be
reproduced first is the list ID1 and is recorded at the leading
position of the PSD (offset 0000h position).

* Play List

The play 1list designating a series of contents to be
reproduced is configured as shown for example in Fig.17.

That is, &a 1-byte play 1list header is provided for
specifying that the list is the play list.

Next to the play list header, there is recorded, as the
number of items, the number of play items recorded in the play
list. The play item is the data specifying the contents to be

reproduced. That is, data specifying the play items are recorded



Fi g. 9B. First, the track nunber is recorded. That is, for the tracks
#1 to #n, the track nunbers assume any of the values of "01' to '99'. |In
the | ead-out area, the track nunber is 'AA . ~ Next to the track.
nunber, the« nforfati on capable of further dividing each track is recorded
as the index. As the el apsed tine gn the track, mnutes (MN), seconds
(SEC) and the franme nunbers. (FRAME) are recorded. Further, as AMN, ASEC

and AFRANE, thBepalgoliutst tdsT At astie i 51 4Dt el d¥ Bsnumber ntaupday AVE R,
second (ASEC) and he frame nunber (AFRAME), respectively. 6. Directory
Construc#iofumber. Fig.11 shows the directory structure of the video CD.
The video CD directory, shown in Fig.6B, is conprised of the video CD
directory, MPEExiudioo/thiedenymb@d B idegnedata Chr|2-bRheabkdtahB, ERTOPES
shown in Fig.11. The video CD directory is recorded in the video CD
i nf or mat iton eacda liistt,hd st regloredshown in Fig.6B, and is conprised of a

disc information entry table, a_list ID offset table ang a plag %equence
descriptor, edemtoftanttls Wist BB. &he AnRYHMhskhtfentfiset, next list

offset and the return list offset, each comprised of 2 bytes, are
recorded.

The previous list offset specifies the position (offset) of
the list to which the operation transfers after the previous
operation has been performed. :If the list is to be layered, and
the position of a list of the next upper order is specified by
the previous list offset, the user may perform the previous
operation for restoring the operating state which is based upon
the previous list.

If the previous list offset is FFFFh, the previous operation
is inhibited.

The next 1ist offset specifies the position of .the list to
which the operation is to transfer in continuation after the
reproducing operation designated by the play list comes to a
close or when the next operation has been performed. If the next
list offset is FFFFh, the next operation is inhibited.

The return list offset specifies the position of the list
to which the operation is to transfer when the return operation
has been performed. For example, if the list is to be layered,

and the upper most order list position is speCified.by the return



The MPEG audi o/ vi deo represents the audi o/video sequence data. Wth the
wi deo CD capable of recording up to 99 tracks at
27 the maxi mum the sequence data is conprised of up to 98 tracks #2 to

#99 .at the maxi mmm The segnment is conprised of up to 1980 segnent
play itenms #1 to #1980, these being reggrded in a segnent play item area
in the track #1. : Further, the CD-1 application programin the track

#1 has ijligtdiéeesoty fune fvbb! my t per€rh itHe rheudnr esporytichr fotrure.
On the other hand, if the karaoke basic information area is to be in use,

its diregle@tyriinge tite bopétatsng hetkaeaeke a itine tie ahrepeory isgr wdakee.

If a track having only audio data recorded therein is provided, its

di r ect or whiiiche iiss basidd et HheCO-A iof st rumperr ymosstt rardar e, whereas, if

PSD X. VCD and LOT_X. VCD are used, the directory files thereof are built as

EXT in the di Negttotp the return list offset, the 2-byte playing time, a
1-byte play item weight time, and a 1—by£e auto—pause weight time
are recorded.

The playing time specifies the number of sectors of the
reproducing operations which is based upon this play list.

The play item weight time specifies the stand-by time until
end of reproduction éf respective play items. Specifically, the
stand-by time of O to 2000 seconds is represented by 00h to FEh.
The number FFh specifies waiting for the user’s operation.

The auto—pause weight time denotes the standby time in the
course of the auto—pause operation.

Finally, the numbers of the items #1 to #N to be reproduced
are recorded by respective two bytes.

This play item number (PIN) is defined as shown for example
in Fig.18.

If PIN = 0 or 1, such play item number specifies that
nothing is reproduced.

If PIN = 2 to 99, such play item number specifies the track
number. If PIN = 5, for @example, the play item is .that
reproducing the track #5.

If PIN = 100 to 599, subtraction of 100 from the PIN (PIN -

100) gives the entry in the entry table. The entry table ia



structure. 7. Video CD Data Track In the video CD, the track #1 is
used as the video CD data track, as nmentioned previously. In the
track #1 region, there are recorded the prinmary volune descriptor (PVD), a
kar aoke basig information area, a video CD information area, a segnent
play itemarea and the like files, sugyas CD-I application programs, as

expl ained by referring to Fig.6. The PVD is arrayed begi nning from
the posi aer eb R cidIsohpt €ot ke el BEsn ORulRe 60 f M500t & f sew@ndntbyanme
nunber) 28 the disc, as shown in

Fi g. 6B. p01ntanb9h§e®thﬁg haved erithd deamaokiso eI T, | soh nebabnt be exailge

arrayed beginning at the position of the absolute tinme address 00: 03: 00.

The vi deofCDPINfer b00) ospacéfies aneaypédthegenbrngnumbehe of from #1 to
#500.

If PIN = 1000 to 2979, subtraction of 999 from the PIN gives
the nqmbef of the segment play item. In the segment play item
areﬁ, up to a maximum number of 1980 of segment play items may
be recorded, by setting the segment play items #1 to #1980, such
that subtraction of 999 from the PIN (PIN - 999) gives one of the
segment play items of from #1:to #1980.

PIN = 600 to 999 and PIN = 2980 to 65535 remain undefined.

If three play items are recorded_in the play list, and the
play item #1 number, play item #2 number and the play item #3
number are 4, 1001 and 102, respectively, the reproducing
operation performed by the play list is such a reproducing
operation in which the track #4 is reproduced first, the segment
play item #2 is then reproduced and finally the reproduction from
the entry point which is based upon the entry #3 is carried out.
*¥ Selection List

The selection list is such a list for displaying a selection
menu on a display screen for aliowing the user to select the
operation to which the operation is to transfer. The selection
list is configured as shown for example in Fig.19.

That is, a 1l-byte selection list header is provided thus

indicating that the list is the selection list.



position of the absolute time address 00: 04: 0O0. The segnent play
i.tem area and the CD-1 application program are arrayed beginning fromthe
position represented within the video CD information area and fromthe
position represented wthin the CD-1 application program respectively.
a. Primary Vol unme Descriptor (PVD) oFi g.12 shows the structure of the
primary vol unme descriptor (PVD) arraye%l begi nning fromthe position of the

absol ute timenaaddress (¥ Q21elfion 1listi hehdeds tde MMyyee AtmbePUIcE
standard I D, the CDO0lh data, where h stands for the hexadeci mal nunber,

i s recor d@dernalfisresSySiemymientsdliertiom| unisy dant i frezfordudrbevitdf aitlEum
vol umes and the al bum set sequence nunbers are then recorded. Each al bum
is made 4t fpos it gl @ Hpsi tabydieswhdehpliw alotopin casedi sThe Thamberurtder
of al bum vol unes represents the nunber of optical discs in one such al bum
The al buralssirmagivecel et ridpe esenimuhhe al bum di sc nunber. Next
to the al bum set sequence numnber, a |ogical block size, path table, pass

t abl e addr ess Tirad ftilns tr oumbedt rafcttdry aldennptaiee keddiedefecorded.  The

first number of the alternative is usually 1. However, if there
are a largé number of alternatives to be selected, and hence
plural selection lists are used, such number in each of the
second and the following selection lists is the first number of
the alternative in such list.:

Next to the list ID, a previous list offset, a next list
offset, and a return list offset, each consisting of two bytes,
are recorded, as in the case of the play list.

The previous list offset specifies the position of the list
(offset) to which the operation is to transfer in case the
previous operation has been performed. If the previous 1list
offset is FFFFh, the previous operation is inhibited.

The next list offset indicates the position of the selection
list to which the operation is transfer in continuation when the
next operation has been performed. If there is no list to which
the operation is to transfer in continuation, the offset is set
to FFFFh.

The return list offset denotes the position of the list to
which the operation is to transfer in case the return operation

has been performed.



29 As the albumidentifier, the disc tile, publisher and the nane of
t.he author are recorded. Then, as he application identifier, the
application nane of the CD-1 is recorded. Next to the application
identifier, «the copyright file nunber, sunmary file nunber,

t abl e-of -contents file nunber, date ofgpreparation, date of correction
due date, effective date, file structure version nunber and the XA | abel

code are recorndegdettingiidemada Istf ARt iode selectib@ \isd@oneD imnfpdrmatl on
is recorded beginning fromthe position of the absolute tinme address 00:

04: 00 omsdiRetdicic, 1astsnenthesed pieviveuskyploited Tekfeetive 1D For
I nformation is conprised of a disc information entry table, a list ID

of f set t alXaanpdred, d£playa Segueativeslesny igstor apRSDyuraal bhowmt Lve an@a@site in
Fig.13. These are of the file structure in the video CD directory, as
shown andn @erlig®dthe threecsebachion kFigtsi. the respective selection
lists are interconnected in the forward and backward directions
by the previous list offset and the next list offsef in order to
permit the user to search the desired alternative by the previous
or next operation.

Next to the return list offset; a two-byte default 1list
offset is recorded. This indicates the position of the list to
which the operation is to transfer when the user performs an
actual operation without making selections.

On the other hand, a two-byte timeout 1list offset is
recorded. This indicates the position of the list to which the
operation is fo transfer when a pre-set time has elapsed without
the user performing any inputting operation on the reproduced and
displayed selection menu. If the timeout list offset is FFFFh,
a particular alternative is selected at random from among the
alternatives shown in the selection menu at a time point when a
pre—-set time has elapsed without input. The operation transfers
to this selected alternative.

Next to the timeout list offset is recorded a l-byte wait
time until timeout. If the recorded wait time has elapsed

without any input by the user, the operation is to transfer to

the above-mentioned timeout list offset.



The disc information is.arrayed begi nning fromthe absolute tine address
Q0: 04: 00 representing the |eading position of the video CD information.
The entry table is arrayed beginning from the absolute tinme address 00:
04: 01. The {ist ¢¥D offset table is arrayed beginning fromthe absolute
time address 00: 04: 02 and termnatingpgat the absolute tine address 00:
04: 33. The play sequence descriptor (PSD) is arrayed beginning fromthe

absol ute timeTaddyes8e0Pecdfdeddirinthd walteteme wptiD tiweout is defined
30 absolute tine address 00: 07: 64 at the maximum bl. Disc Information

The di scaishistiomt ifor axeaagdd Hegilig.29.at the absolute tinme address 00:

04: 00 is explained. Fig.1l4 shows the structure of the disc information.

The system i ddrt ithhieerr exfotdesd Vi e 3D vesl ueechs de@h 6@ ) t heéhef stendby d&iigiet h

byt es. The version nunber is recorded at two bits, i.e., the ninth
is set to be zero.

If the recorded wait time value is any one of 01h(l) to
3Ch(60), the value directly denotes seconds. For example, if the
wait time value is 30, the standby time is 30 seconds.

If the recorded wait time value is 3Dh(61) or 3Eh(62), the
standby time is 70 seconds and 80 seconds, respectively. That is,
for the wdit time value of 61 or larger, the standby time is
defined by (n-60)x10 + 60 seconds. If the wait time valﬁe is
FEh, the standby time is the maximum standby time. That is,
since FEh is 254, the standby time is 2000 (=(254-60)x10 + 60)
seconds.

If the wait time value is FFh, the operating state based
upon the selection list is to keep waiting until the next input.

Nexﬁ to the wait time until timeout, a loop count and the
jump timing, each being 1 byte, are recorded. The loop count and
the jump timing indicate the number of times of repetition of the
play item in the list and the timing to transfer to the neﬁt 1st
after the selecting operation has been performed.

Next to the loop count and the jump count, a 2-byte play
item number (PIN) is recorded. The PIN denotes, by the

definition shown in Fig.18, the play item to be reproduced in the

state of execution of the selection list. It is usually the still



and tenth bytes. This version nunber is 0200h for the version 2.0.

The al bum descriptor proper to each optical disc is recorded at the 16
bytes of from 1lst to 26th bytes. The nunber of volumes in the al bum
is recorded at two bytes, that is at the 27th and 28th bytes. The al bum
set sequence nunber is recorded in thesgext follow ng two bytes. The
nunmber of volunes in the albumis the nunber of the optical discs used

for recog(ilcrwrbheias@i efakbb s ARy athedmeneVionistie Pietaldsumhsequaence
nunmber entifies the optical disc nunber. The size map of the noving

pi cture treplodutedednr dbe alelbdtibyt adsafl. t Mhudlshet videod dajfeSorTimensi ze
map is the data used for judging whether data recorded in the tracks #2 to
#99 is tHe retgndkdobst tize MiGiheayts tpdmayori tielmat D ndnry REAsaysteempecified
Specifically, the LSB of the first one of 13 bytes specifies the track #2.
The bltssb@mamﬂﬂnidWSthmtxstdﬁ;ﬂﬁnaﬁﬁd(ﬁnt¢ﬁ§he&ﬁleQBA%nebbﬁtrecord dat a
up to the track #99. The bits 0 and 1
I1f, for example, the data for the menu screen associated
with the selection list is re¢orded as the segment play item #4,
the PIN is 1003. |
This, one PIN is provided in the selection list.
Finally, for specifying the operation to be executed by
selection within the alternatives, there are recorded selection
#BSN offset to sélection #(BSN + NOS -1) offset, each comprised
of two bytes. BSN and NOS denote the first number of an
alternative recorded in the fourth byte of the selection list and
the number of alternatives recorded in the third byte of the
selection list. Thus, in the selection list having alternatives
1 to 4, the selection #1 offset to selection #4 offset are
recorded.
These selection offsets indicate the position of the list
(selection list or the play list) to which the operation is to
transfer when the alternative is selected.

- If, for example, the user selects the alternative 2 on the
menu display, the operation is designated to transfer to the list
indicated by the selection #2 offset.
¥ End List

The end list specifies the terminal end of the application.



31 f:orrespondi ng to the tracks denote the NISC system and the PAL system

respectively. A status flag is recorded at the 44th byte. Anpbng bits
b[err] (LSB) up to b[err] (MSB) of this one byte, the bit b[err] is a flag
of the karaoke besic information flag. Specifically, the bit b[err]

equal to O indicates the absence of thexgkaraoke basic information. On the
other hand, the bit b[err] equal to 1 indicates the presence of the

recor dedpkar gpiel Peei Ra s Nd PEBtbPes, AT Wi JIPWnedYiseanOnidhei4bt hetde48t h
bytes, the byte size of the .play sequence descriptor (PSD): is recorded.
The PSD padr eaer ¢esha ineaign@ieren bymeishar@badllutse tt itoe Cdddr ess 00: 04: 34
and termnating at the absolute tine address 00: 07: 64 at the nmaxi mum
with thechySegmien¢ Paiayg Item able, as shown in Fig.13. Thus the PSD byte

size is recorded here. The PSD is nade up of plural lists, that is a
sel ection |isfip thelwaidéso AD sadeatirecd, there Lsrdvidgsd & BeEmeHENPLEY,
each |list being recorded as the PSD, as will be explai ned subsequently. If

there isitemPsPeat has shown e Fd€.&. Theoptrrh PRt dbitheaFegperteplay
pl ayback control function, these four bytes are all set to (%Olh.t byvtes The
first sediem iaotpébeated RedhRas By tafedgft 48 bhe4Rth to Slst bytes,

of the disc information, as indicated in Fig.14.

Up to a maximum number §f 1980 of the segment play items can
be recorded in the segment piay item area.

The respective segment play items can be freely generated
by still picture data, moving picture data, audio data or the
like.

Each segment is made up of 150 sectors. Each segment play
item may be data reproduced as sole items or plural continuously
reproduced items.

Each segment play item has its data attributes represented
by segment play item contents tablé of the 57th to 2036th bytes
in the disc information table, as explained in connection with
Fig.15.

Using the segment play item, menu screens for the selection
list may be provided, as explained previously.

II. Playback Controi (PBC)
1. List Structure
By pre—~recording the play list and the éelection list on the

video CD as explained previously, it becomes possible with a



49th to 51st bytes. It has been stated in connection with Fig.6B that the
start point of the segnent play itemarea is recorded in the video CD
informati on area. This area corresponds to these three bytes. Although the
segnent play-itens are not described in detail, up to the maxi num of 1980
segnent play itens can be 45 ' 32
recorded in the segnent play itemarea shown in Fig.6B. The respective
segnent plhiakol tPNBeBFEAGOTREI 86¥i©é d06 GG ten tDp 1l adtbdick dairet reyipl ofeetf or
pl ayback control or the Ilike. An offset nultiplier is recorded at the
52nd byteés, thbevidubthpfurettiensised € aringpdlec indeiragtiive addtweseowhdgbh
list in the PSD and is set. to e.g., 8. The nunber of the list IDs is
r ecor ded rapriesentyt bhe ¢dmbinasien ofhéhs3mov éng wikttutpa estillTpd chumesr of
the list IDs specifies the nunber of effective lost IDs recorded in the

| D of f sendt diblee smisiecih.wi [ | be expl ai ned subsequently. The nunber of

segnment play itens recorded in the segnent .
: Specifically, it is possible with the video CD to record

several still picture data of a menu screen in the segment play
item area as segment play items and to enabie several branching
reproduction and to reproduce the play items selected by
branching in accordance with the play list. In other words, it
is possible with the video CD to form a description file layered
by the selection list and the play list and to transfer to a
lower order layer responsive to user selection in order to carry
out the desired reproducing operation.

As the basic list structure, the selection list is arrayed
at an upper most order position and several play lists are
provided as alternatives of the selection list. For example,
specified play lists are designated as the selection #1 offset
to selection #3 offset for the selection list. The reproducing
device displays the menu on.the screen based upon the selection
list in order to permit the user to select the menu.

1f, for example, the user selects the selection #3, the
reproducing device transfers to the play list specified by the
selection #3 offset, and reproduces data specified as the play
item #1 number to play item #N number of the play list. For

example, if the track #5 is designated as a play item #1 number



play itemarea is recorded at two bytes, that is at the 55th and 56th

byt es. The segnent play itemcontents table is recorded at 1980

bytes of the 57th to 2036th bytes. The segnment play item contents table
specifies the attributes of the segment play items recorded in the segnent
play item area. That is, up to the | mum nunber of 1980 segnent play
itenms are recorded as the segnent play 1tens #1 to #1980. The segnent pl ay

item congntige 13RI | SsEOMRY IWietef t e DYpR raklibnbU£s detanasepseal edhei th
the segnent play itens #1 to #1980, as shown for exanple in Fig.15.

Speci fi CQ'eFY-othQn@ Hevbdkeedatates feproedct Doneattind tridck nimbren] #50

bit[err] of one byte, as shown below. The bits b[err] and bit b[err] are

not defi 12ed111kistts altfieter [Examb Ila err]

33 " 00" . there is no MWPGb audi o data "o1" :

nonaur al audi dnddtldustrative example of the playback control operation
by the reproducing device is explained by referring to Figs.21
and 22. In the present illustrative example, a video CD is a
software of a lesson in English conversation.

It is assumed that the selection list and the play list are
recorded as the play seéuence descriptor (PSD) from the position
of the absolute time address in the video CD information area,
as shown for example in Fig.21. That is, selection list S1 and
S2 and the play lists Pl to P5 are recorded.

For each list, a list ID is appended, as shown in Fig.22.
That is, as the list ID, 000ih, 0002h, 0005h, 0006h, 0007h, 0003h
and 0004h are recorded for the selection list S1, selection list
S2, play list P1, play list P2, play list P3, play list P4 and
play list P5, respectively.

The reproducing device entering the playback control
operation reproduces and executes the selection list 81 whose
list ID is 0001h.

Specifically,the reproducing device reproduces play item
numbers (PIN) recorded in the selection list S1 based upon the
selection list S1. In the PIN is recorded a value 1000. This

value 1000 is a value indicating the segment play item #1, as

indicated in Fig.18. The reproducing device reproduces the



"10" ... Stereo audio data "11" ... dual channel audio data
bits b[err] to b[err] bits b[err] to b[err] " 000" ... there is
no MPEG vi deo data - "001" ... still picture data of the standard

| evel . ¥ of the NTSC size "010" ... still picture
data of the picture data of the 47 hi gh definition |evel

“011" .. hoving picture data of the NTSc size " 100" ... nhot
in use segmentOblay item i Irlecpirdied drdathe afedniemtstpdrdarid dre\eatesof t he
PAL size "110" ... still picture data of the standard | evel and
hi gh definiti dn theekeghehhepdhyt héeRAElsiiserecordedl1gtill pictumgvidaga
picture data of the PAL size bit b5 "0 " ... sole itemor |eading
one of cdotri mepresiending the memu picture PBl ferondlantinsg tBRi f§Ureens
of continuous itens The bytes beginning fromthe segnent, play item
cont ent s oft bhe Ergbi srlesaan .ngsughoynt e Bog73%. (theasprednsiag devige

disc infornati on are not defi ned.
displays the menu picture PB1.

In the selection list S1 are recorded the selection #1
offset .to the selection #3 offset associated with the three
alternatives. The reproducing device displays a menu comprised
of three alternatives based upon the segment play item #1.
Meanwhile, Sel#N in the drawings denotes the selection #N offset.

The user enters a desired alternative number for the menu
picture PBL1. 1If, for example, the user inpufs the alternative
number 1, the reproducing device reproduces the list indicated
in the selection #1 offset. The selection #1 offset is 0004h.
The reproducing device multiplies the value with the multiplier
8 to give a value 0020h which is an offset representing the
position of the selection list in the PSD in terms of the number
of bytes (offset.bytes).

In the PIN in the selection list 82, a value 1001 is shown.
This PIN denotes the segment play item #2. Thus the reproducing
device reproduces the segment play item #2.

In the segment play item #2 is recorded still picture data
for displaying the menu picture PB6 for selecting lesson courses
1 to 3 in the senior course of the lessons in English. The

reproducing device displays the menu picture PB6.



b2. Entry Table In the video CD information area, the entry table is
34 arranged so as to begin at the absolute tinme address 00: 04: 01, as
shown in Fig.13. In the entry table, a pre-set point within the
audi o/ vi deo < sequence may be entered as a starting point. Thus, in
the present entry table, the IDidentifggdng an entry file, version nunber
or the nunber of entries are recorded and up to a maxi mum of 500 entries

are recorded ag the ¥ealiniys WHOI Ml Serndvé Snudiher ent foes s#letd 114499
may be set. Each entry is made up of 4 bytes, of which one byte

speci fi eghkheldgserk nunber e tden foamaeounget hrigee bytegercspeding) deNdce
sector address, that is ASEC, AMN and AFRAME. b3. List ID Ofset Table
In the seepbepduckst hhevidet OMicdbedainovhearsssl dadgiamiflg offfsmti t ha the
absolute tine address 00: 04: 02 and ending at 00: 04:
selection list S2. The selection #1 offset value is 0008h. The
reproducing device multiplies the value with the offset
multiplier .8 to give 0040h. The reproducing device then
reproduces 0040h, that is the play list Pl.

In the play list P1, "2" is recorded as PIN #1. That is, the
track #¥2 is designated. On the other hand, "3" is recorded as
the PIN #2, so that the track #3 is designated. Thus, in
executing the play list P1, the reproducing device reproduces the
track #2 for displaying the moving picture PB7 while outputting
the speech associated with the moving picture PB7. The moving
picture PB7 and the speech, reproduced from the track #2, are the
moving picture and speech for the senior course lesson 1.

When the feproduction of the track #2 comes to a close, the
reproducing device reproduces the track #3 for displaying the
moving picture PB8 and outputting the speech.

If, as the menu picture PB6 is being displayed based upon
the selection list 82, the user enters the alternative number 2,
the reproducing device reproduces the list specified by the
selection #2 offset in'the selection list S2, that is the play
list P2.

In the play list P2 is recorded "1002" #s PIN#1. That is,

the_segment play item #3 is designated. Thus the reproducing



33, alist IDoffset table is arr anged. ~ The play list or the
selection list, recorded in the PSD as |ater described, is provided with

the intrinsic list ID. Inthe list IDoffset table are shown of fset
quantities specifying the positions of the respective lists. If the user
designates the list desired to be reprggluced, the reproducing device

reproducing the video CD refers to the list ID offset table for grasping

the posybi@BeOfepPOadless 1 ¥ drietit bnatyhetemcé Ori il dxtutd dd@ hecpDENt S
of the list to be executed. The list IDoffset table is nmade up of 32

sectors aisthep2paxafidmdbspBawen & of. exar!l etiin 1Fi gitGurkeacPBOf,f sehile
quantity is 35 specified by 2
byt es, seutbat tdngdkha usiesclofasafocsiaitse drawl tie t heept ebkrpieture PBOTheThRED
area, later descri bed, has the absolute tinme address of from 00: 04:
34 up tosthélmeictumeoPBO0amdly the4 speech aare tthepseibhtBiahuneecandf the
seconds 31 franmes at the maxi num
speech in the slide show in e.g., the senior course lesson 2.
If, when the menu picture PB6 is displayed, based upon the
selection list 82, the user inputs the alternative number 3, the.
reproducing device reproduces the list indicated on the selection
#3 offset in the selection list 82, that is the play list P3.
In the play list P3, there is recordéd "8" as PIN#1, that
is, the track #8 is designated. If this track #8 is a track only
of e.g., digital audio data, the reproducing device reproduces
the track #8 for the senior course lessoﬁ 3 and outputs only the
speech (PB10).
1f, when the menu picture PBl based upon the first selection
list 81 is displayed, the user inputs the alternative number 2
for the senior course, the reproducing device reproduces the list
indicated on the selection #2 offset in the selection list 852,
that is the play list P4.
In the play list P4, there is recorded "4" as PIN#1, that
is the track #4 is designated, while there is recorded "5" as
PIN#2, that is the track #3 is designated. Thus the reproducing
device first reproduces the tfack #4, in executing the play list

P4, for displaying the moving picture PB2 and outputting the

speech, and then proceeds to reproducing the track #5 for



This is equivalent to 256 sectors or 512 kbytes. The 64k- nunber of
the offsets, represented by the list ID offset table, is nultiplied with
8 to give 512 kbytes. This nultiplier value of 8 is the offset
multiplier of the 52nd byte of the disc information shown in Fig.14.

That is, one offset is equivalent to 8 fytes, so that, by nmultiplying the
of fset value wi-th the offset nultiplier 8, the pre-set position in the PSD

area mayqhg ﬁﬁ?&ﬁge&tﬁéﬁ RSvihg ?Xk%urlao%iﬂd 08nd" Quitiphe tliagditie pepebean of
t he PSD (of?se 0000h positi-on). In the list ID offset table, the

start-uprabkeahovsngd g Sdturées @ndetheaspsbenrdprdddntl G helhbsiakgaptietipre
offset is fixed at a value of 0000h. - Fig.16, show ng the case with

t he nunbendokpkPcaf off, thieveeniokf seuirsal.ues for the list IDl to list |Dn.
Meanwhi | e, the offset value of the 1st I1Dl, which is necessarily arrayed
at the | eadi njferwhet tiee nleBD, piistliree@Batbasedalpmn dfhe0fd@lst selectThs
list ID, which is not in use, is fixed at a value of FFFFh.

' list S1 is displayed, the user inputs the alternative number 3
for the junior course, the reproducing device reproduces the list
indicated on the selection #3 offset in the selectibn list 81,
that is the play list P5.

In the play list P5, there is recorded."s" as PIN #1, that
is the track #6 is designated, while there is recorded "7" as PIN
#2, that is the track #7 is designated. Thus the reproducing
device first reproduces the track #6, in executing the play list
P5, for displaying the moving picture PB4 and outputting thg
speech. Thé reproducing device then proceeds to reproducing the
"track #7 for displaying the moving picture PB5 and outputting the
speech. These moving pictures and the speech represent the
moving picture and speech of the junior course.

The previous list offset, next list offset and the return
list offset may be recorded in the play list and the selection
list, as explained ‘previously. A default list offset and a
timeout list offset may also be recordéd in the selection 1list.
Based on these offsets, the reproducing device is aﬁle to advance
or recede the list responsive to the user’s operation.

If 0004h, for example, is recorded as the previous list

offset in the play list P1, and the user executes a previous



36 b4. Play Sequence Descriptor (PSD) The PSD i s provi ded begi nni ng
from the absolute. tinme address 00: 04: 34. In this PSD are recorded
the play list, selection list and the end list. In these lists, used for
pl ayback comtrol f%as later explained, there are recorded the playback
contents and data specifying the |ayergfranching points. The pl ay
list is such a list not containing data for branching to a | ower | ayer,

referredoperheishnabibehgasxbbatisal g¢tkae peay. 188¢ Ps, egRkoyedrbaucing
designating a series of contents to be reproduced. On the ot her

hand, th@esg¢kectredirhsStol ThHUGRIRJUiIYN Yiwt SDiwigpse sef £sét obs mON04hor
branching to a | ower | ayer. Meanwhi le, the list (play list or
sel ecti obhhbitstip thebeffisepr bguee®ORiohst is the l[ist IDL and is recorded at
the |l eading position of the PSD (of fset 0000h position). * Play List
Thus a video CD may be designed as a simplified interactive
type software by playback control. By this function, the video
CD may be used in a wide range of applications for education,
game or electronic publication besides music and motion picture.
IITJ. Illustrative Construction of Reproducing Apparatus
1. Appearance
A video CD player for reproducing the video CD, according
to the present invention, is now explained.
| This video CD player is provided with a so-called changer
for selectively reproducing five video Cds or CD-DAs.
This video CD player has a disc loader 2 provided on a front
panel of a main body 1 and désigned for drawing out a disc tray
30 on its front side, as shown for example in Fig.23. The disc
tray 30 has five 1loading positions 301 to 305, as shown for
exampie in Fig.24. In these five loading positions 301 to 305,
optical discs may be placed horizontally and rotated 1like
roulette for selecting the optical disc to be reproduced.
A display section 3 is provided on the front panel of the
main body i. The display section 3 is formed e.g., by a liquid
crystal panel and indicates the operating state and the mode of

the video CD play, the number or the play time of the selected

optical disc and so forth.



The blay | i st designating a series of contents to be reproduced is
configured as shown for exanple in Fig.17. That is, a 1-byte play

| ist header is provided for specifying that the list is the play |ist.
Next to the play 4ist header, there is recorded, as the nunber of itens,

t he nunber of play itens recorded in thygpplay list. The play itemis the
data specifying the contents to be reproduced. That is, data specifying
the play itenmppatfe ¢¢0h€€Ghanel are mounted a variety of keys actudlfedin
the play list as being the play item#1 nunber to play item #1 nunber.

Next to phetRenbesr of Spemi flinéallp, 2 ydwert iwt/dIE kmyoder a pdaghekkl key, is

recor ded. Next to the list ID the previous list offset, next |ist
of f set aBg tehepaassr rkds sB,0fd setppedody cBnpridednofe edfyitars, kaye 8 are
recor ded. The previous list offset specifies the position (offset) of

provided. The playback key 5 is also used as a selection key for
performing the above—mentioned playback control operation.

A disc selection key 9 is provided on the front panel. The
disc selection key 9 has five keys D1 to D5 associated with the
loading positions 301 to 305 of the disc tray 30, respectively.
If, for example, the key D1 is pressed, the optical disc loaded
at the loading position 301 of thehdisc tray is loaded on.the
positién of an optical head 34 as later described for reproducing
the optical disc.

On the front panel, a rear locating key 10 and a front
locating key 11 are provided for automatic music sensor (AMS)
operation. The front locating key 10 is a locating key in a
direction of the decreasing track number, while the rear locating
key 11 is a locating key in a direction of the increasing track
number. The rear locating key 10 is also used as a previous key
for the previous operation during the above-mentioned playback
control operation. The front locafing key 11 is also used as a
next key for the next operation during the above-mentioned
playback control operation.

A return key 12 is provided on the front panel and is used
for a return operation during the playback control operation.

A +/- selection key 13 is provided on the front panel so as



the Tist to which the operation transfers after the previous operation has
been perforned. If the list is to be |ayered, and the position of a |ist
of the next upper order is specified by the previous list offset, the user
may perform<he previous operation for restoring the operating state which
I s based upon the previous |ist. 53f the previous |ist offset is
FFFFh, the previous operation is inhibited. The next |ist offset

speci fiegot be pesid ifor of ddiRedtidvn tepedt tdn tde Dherméhonsesetn Huzdsger
in continuation after the reproducing operation designated by the play
li st conplaybazk ebnseodr. wraatt ie,néke apteanabmvhasubbem pelfotiod. isf
the next |ist offset is FFFFh, the next operation is inhibited. .- The
return | petrfofrineet uspegi thes+/hekpwsisiom tdie theny issireemy and cleti petime
operation is to transfer when the return-operation has been performed. For
exanpl e, pofinthewhest &s ¢erbeinayekieirnative t HuRRRRr ifostSededdred, sithe
position is specified by the return .

selecting operation is performed using the playback key 5 for

completing the menu selection.

Oh the front panel, there are provided a disc skip key 14,
a disc exchange key 15, a normal playback mode key 16, a shuffle
playback mode key 17, a program playback mode key 18 and a PBC
off key 19. The normal playback mode key 16 to the PBC off key
19 are play mode selection keys. When the video CD having the
playback control function is to be reproduced, the normal
playback mode key 16 is pressed, whereby the video CD player
automatically enters the playback control operation. If, during
the playback control operation, the PBC off key 19 is pressed,
the video CD player transfers from the menu pla&back operation
of the PBC mode to the normal playback operation. That is, the
PBC off key 19 is a key used for turning off the PBC mode.

A digest key 20 and a digest mode key 21 are provided on the
front panel. The digest'key 20 is used for displaying the digest
concerning accommodated optical discs. The digest mode key 21
enables selection as to whether the digest picture concerning the
video CD having the playback control function is to be a menu

picture or an in-track picture.

A book mark registration key 22 and a book mark reproducing



-38 list offset, the user may performthe return operation for restoring
the operating state at a tine to an operating state which is based upon
the list of the upper nost order. Next to the return list offset, the
2-byte playing timme, a 1-byte play itemweight tinme, and a 1-byte

aut o- pause weight tine are recorded. 54 The playing tinme specifies the
nunber of sectors of the reproducing operations which is based upon this
play li skey 23 ar@hgﬁﬁﬁﬂdddfﬂﬁVfﬂéﬂﬁpdnﬁﬁpéﬂ§$1fTEs thﬁr§damﬂngypbﬁnm,
until end of reproduction of respective play itens. Specifically, the

st and- by reifeeretl @ot he2@iBafeeands iss bagk aserk gub byt 00hst pegEhtergdfeby
number FFh specifies waiting for the user's operation. The aut o- pause
wei ght titiee deset eprelseisiganthy bioek | marke regdwteatdon hkejut22 pdysdng
operati on. Finally, the nunbers of the itens #1 to #N to be .
r epr oducedpraductéoor.deBepyoduspdeon pevt msogpedsbeginningnhfgop shei Pegk
nunber (PIN) is defined as shown for exanple in Fig.18. I[f PLN =
or 1, su@BTh 2pinteRvnEARSS gHedilg &091?1&?&?%0??@?%‘9‘i‘%19%p¥‘6§u3§d. Five
book mark points, for example, may be designated and registered
for a single optical disc by the book mark registration key 22.

If, after pressing the book mark reproducing key 23, the
user selects one of the registered book mark points, reproduction
is started from the selected point. The +/— selection key 13 and
the reproducing key 5, for example, are employed for selecting
the registered book mark point.

An infra-red reception unit 24 is provided on the front
panel. The infra-red reception unit 24 receives a command signal
transmitted from e.g., a remote commander, not shown, and
transmits the command signal as the operating information to a
system controller 53 as later explained.

2. Illustrative Circuit construction

Referring to Fig.24, the vide CD player includes a motor 31
for rotationally driving the disc tray 30, a disc position sensor
32 for detecting which of the loading positions 301to 3050n the
disc tray is at the position of an optical head 34, a spindle
motor 33 for rotationally driving the optical disc, the optical

head 34 for reproducing the information, such as video data, from

the optical disc, a thread mechanism 35 for driving the optical



If PIN =2 to 99, such play item nunber specifies the track nunber. If
PIN = 5 for exanple, the play item is that reproducing the track
#5. If PIN = 100 to 599, subtraction of 100 fromthe PIN (PIN -

100) gives tche entry in the entry table. The entry table ia

39 able to specify up to the maxi num nggber of 500 of the entry points,
by setting the entries #0 to #499, such that the value of (PIN - 100)

speci fi eheavde 3f dbhengnthg madierss of themi#ictoan#5W.amplifiéf PBENforl000
to 2979, subtraction of 999 fromthe PIN gives the nunber of the segnent
pl ay it emmpli fiyhimg edmyack BF istigma lay exomup lteo o trieod ImveaduPderanst £0080
of segnent play itens nmay be recorded, by setting the segnent play itens
#1 to #1E8Geratdmng thracking rectonns HEndb9 érotthehdikeN ePSRryvoo@d)rayites
one of the segnent play items of from#1 to #1980. PIN = 600 to 999
and PI N 3T2der ted festing dmgckipgdeaniapl for the optical head 34 based

upon tracking error signals from the RF amplifiér 36, a decoding
unit (decoder) 38 for demodulating playback RF signals from the
RF amplifier 36, a CD~ROM decoder 39 for decoding the ihformation
from the decoding unit 38 in accordance with the CD-ROM format,
an MPEG audio decoder 40 for decoding audio data from the CD-ROM
decoder 39, an audio RAM 41 for transiently storing the audio
data, an MPEG video decoder 42 for decoding video data from the
CD—ROM decoder 39, a video RAM 43 for transiently storing the
video data, a changeover switch for selectively switching between
audio data from the decoding unit 38 and that from the MPEG audio
decoding unit 40, a D/A converter 45 for converting audio data
from the changeover switch 44 into analog audio data, a D/A
converter 47 for coﬂverting video data from the MPEG video
decoder 42 into red (R), green (G) and blue (B) video signals,
an RGB/NTSC encoder 48 for convérting the video signal from the
D/A converter 47 into composite video signals, &a changeover
switch 49 for selectively switching between composite video
signals from the RGB/NTSC encoder 48 and from a CD-G decoder 52,
an OSD processing unit 50 for effecting superimposing display,
the CD-G decoder 52 for converting still picture data from the

decoder 38 into composite video signals, a system controller 53



If three play itenms are recorded in the play list, and the play item#1

nunber,

play item #2 nunber and the play item#3 nunber are 4, 1001 and

102, respectively, the reproducing operation performed by the play |ist
such a reproducing operation in which the track #4 is reproduced first,

t he segnent

from

Sel ecti offolri dontrollillE SREe@bio¥R-medit iichesliatespddtsivd oeideaptayibages
selection nmenu on a display screen for allowing the user to select the
oper at i ompoa thechlsykackerait ol iin formatdosi éromThike SEP-ROM glecddexnt 3%
configured as shown for exanple in Fig.19. That is, a 1l-byte

sel ecti o IRAM h@a@er|s¢qnxngckhbth@sultﬁdpéamnﬁ}QﬂﬁﬂnarhWIFb? ISy sttean

selection |ist.

40
sel ect i ogonita Iexde? 3, a a1- bgek—nonirawest saurepndid vésri nsypRlELREcthihen
list is recorded with the

current to the RAM 54, and an operating unit 56 comprised of the
above-mentioned operating keys 5 to 23.

The disc tray 30, having the five loading positions 301 to
305, for enabling the loading of the five optical discs, is run
into rotation by the motor 31 so that one of the 1loading
positions is sent to the position of the optical head 34 by the
motor rotation. That is, the optical disc loaded on the loading

position 30 is loaded on the position of the optical head 34.

The disc position sensor 32 detects which of the loading

positions 30 is at the position of the optical head 34 and Sends
the results of detection to the system controller 53.

The loaded optical disc is chucked and then run in rotation
by the spindle motor 33. The optical disc is illuminated by the
optical head 34 with the laser light, as the disc is rotated, so
that the information is read by the reflected light.

Specifically, the optical head 34 is provided with an
optical system cpmprised e.g., of a laser diode, a polarized beam
splitter or an objective lens 34a, and a detector for detecting
the reflected light. The objective lens 34a is held by a so-
called biaxial mechanism 34b for displacement in a direction

along the radius of the optical disc and in a direction along the

play item#2 is then reproglgiced and finally the reproduction
the entry point which is based upon the entry #3 is carried out.

*

is

Next to the



interposition of a 1.byte which is not in use. The nunber of alternatives
ks 99 at the maxi mum The first nunber of the alternative is then
recorded. The first nunber of the alternative is usually 1. However, if
there are a |large nunber of alternatives to be selected, and hence plural
selection lists are used, such nunber igyeach of the second and the
follow ng selection lists is the first nunber of the alternative in such

list. optibEXt ak@st & thetdidl. a M Wiscdl Heanf f3setis almsextiriven by
offset, and a return |ist offset, each consisting of two bytes, are

recor dedthas thellde meahandisnt bd oplgaltHel Stadius of Ehe @rieci.ous |ist of fset
specifies the position of the list (offset) to which the operation is to
transfer in cThe dbheicpileheads3dpdeskictis bdsybeckh BErfdegneds repponkdve
previous list offset is FFFFh, the previous operation is inhibited.

The next tbi $heofih§ermahdpoat ewchhespesidicodasde .t hecoefedt panthej sptisakhi ch
the operation is transfer in continuation when the next operation has been
per f or medisclf apdepenils e | deteebedihs tgnal st opdinfifosmpd ifd ory 38sf &b n
continuation, the offset is set  to FEFFh. The return |ist offset
denot es e gl ifiA¥ of 6t Rmplifiey playback RF signals and processes

detector outputs for generating tracking error signals and
focusing error signals. The amplified playback RF signals are
sent to the decoding unit 38, while the tracking error signals
and the focusing error signals:are sent to the servo ciréuit 3T7.

The servo circuit 37 generates various servo driving
signals, based upon the tracking error signal and the focusing
error signals supplied from the RF amplifier 36, track Jjump
commands and access commands sent from the system controller 53
and the rotational speéd dgtection information for the spindle
motor 33 and controls the biaxial mechanism 34b and the thread
mechanism 35 by these servo driving signals for effecting
focusing control and tracking control. The servo circuit 37 also
controls the spindle motor 33 so that the optical disc will be
rotated at a constant linear velocity.

The decoding unit 38 converts the playback RF signals
supplied ffom the RF amplifier 36 into bi-level signals for
reproducing the audio and video data, while correcting the data
for errors by error correction processing employing EFM (eight- |

fourteen demodulation) or CIRC (cross interleaved Reed—Solomon



which the operation is to transfer in case the return operation has been
per f or med. 41 If setting is
made so that one selection is done in plural selection lists, these my
be exploited effectively. For exanple, if 12 alternatives are set,
and four alternative are set 1in each ofjgthe three selection lists, the
respective selection lists are interconnected in the forward and backward
directi opsdeby therpteyi optiliadt diffsehe ifig rheroaxced staldfd seidén ohder
to permt the user to search the desired alternative by the previous or
next opecatiegbry of thbhlegD-ROM, hexempudfikdsbyohf sétdeoaCbwotbhypt dedeflanBt
list offset is recorded. This indicates the position of the list to which
't he oper ahi®n3Bsseondsr &hef prodoerdt hudisedaper andnyidao dateatoopBeratPon

w t hout maki ng sel ecti ons. On the other hand, a two-byte tinmeout |ist
of f set | BOMr deopded. 3%hi I fi tbiecapsscefedissi Prénsorepredurst &8 ®hecRPrhe

DA, the produced audio data is sent to the changeover switch 44,
while the video data is sent to the CD-G decoder 52. The decoding
unit 38 sends the reproduced P and Q channel sub-—code data to the
system controller 53.

If the optical disc being reproduced is e.g., a video CD,
the CD—-ROM decoder 39 decodes-thelaudio data and the video data
supplied from the decoding unit 38 in accordance with the CD-ROM
format. The audio data and the videb data, decoded by the CD-ROM
decoder 39, are sent to the MPEG audio decoder 40 and the MPEG
video decoder 42, respectively. Of the information decoded by
the MPEG decoder 39, the disc information of various sorts, such
as the information for the above-mentioned playback control, is
‘'sent to the system controller 53 so as to be transiently stored
in a RAM 53a of the controller 53.

.The MPEG audio decoder.40 decodes audio data supplied from
the CD~-ROM decoder 39, at a pre—-set timing, using the audio RAM
41, and sends the decoded audio data to the changeover switch 44.

The changeover switch 44 is such a changeover switch which
is changed over responsive to the sorts of the optical disc being
reproduced under control by the system controller 53. If the

optical disc being reproduced is the CD-DA, the audio data,



operation is to transfer when a pre-set tinme has el apsed wi thout the user
performng any inputting operation on the reproduced and di-splayed
selection nenu. If the tineout list offset is FFFFh, a particul ar
alternative is selected at randomfrom anong the alternatives shown in the
selection nmenu at a tine point when a gge-set tinme has el apsed w t hout

I nput. The operation transfers to this selected alternative. Next to

the tineadtoleatbpf{iseEmMs densandad ianlahiiter veit tcoridgtt ior j list bbeaihed |f
the recorded wait tinme has el apsed w thout any input by the user, the

oper ati obyi $HedD Heaodéer 38a Thes abdwua-imznttlomnedD-Dikemeptoductofdset the

42 The value recorded in the wait tinme until timeout is defined as

shown fosyetamplentrdip®2053 connddts héheecwldet iamebermiabde o8& Gdie(0),

the standby time is set to be zero. If the recorded wait time val ue

i's any onbaggegwh@|§wibch 44 to a terminal tl. This sends the audio data
from the decoder 38 to the D/A converter 45. The D/A decoder 45
converts the~audio data inté analog audio signals which are
outputted via an audio output terminal 46 to a downstream side
external equipment, such as a monitor unit.

On the other hand, if the optical disc being reproduced is
the video CD, the audio data:is obtaihed from the MPEG audio
decoder 40. Thus, during reproduction of the video CD, the system
controller 53 causes the selection terminal of the changeover
switch 44 to be connected to a terminal t2. This causes audio
data from the MPEG audio decoder 40 to be sent to the D/A
converter 45. The D/Alconvérter 45 converts the audio data into
audio signals which are outputted via an audio output terminal
46 to the external equipment.

The MPEG video decoder 42 decodes the video data supplied
from the CD-ROM decoder 39, during reproduction of the video CD;
using the video RAM 43, and trénsmits the resulting RGB video
data to the D/A converter 47.

The D/A converter 47 converts the video data supplied from
the MPEG video decoder 42 into analog signals and transmits the

resulting RGB video signals to the RGB/NTSC encoder 48. The

RGB/NTSC encoder 48 converts the RGB video signals into composite



3Ch(60), the value directly denotes seconds. For exanple, if the wait tinme
value is 30, the standby tinme is 30 seconds. If the recorded wait
time value is 3Dh(61) or 3Eh(62), the standby time is 70 seconds and 80
seconds, respectively. That is, for the wait tinme value of 61 or |arger,
the standby tinme is defined by (n-60)xdg + 60 seconds. If the wait tine
value is FEh, the standby tine is the maxi num standby ti ne. That is,

since FER;iugo254gnbhs &tapdWIdd sy st i Uhd setit 80bXrBsulb@hg segands.
If the wait time value is FFh, the operating state based upon the

sel ectiofol ithe terindnkecp2naift ithg ¢hisnlgelove meai tichp4o.. Next to the
wait time until timeout, a | oop count and the junp timng, each being 1
byte, are rec@heéedhahigeolveap ssaittth at®d i hel §ainguch nd.nghangeécvee swdtebnber
of times of repetition of the play itemin the list and the timng to

tr ansf er whdchhésnekengetl oxererespensdivectionghepepatsonfhibepderrpeuretned.
Next to the | oop count and the junp count, a 2-byte play. _item nunber

(PIN) i9opticedrddgc unfies qumrojertst ekhe systemeconefohler oR3shdhn ths
Fig.18, the play itemto be reproduced in the state of executi%n of the
sel ect i oividest CD| isj gepyggduegdyndhe; RGB video data is obtained from the

MPEG video decoder 42 as the playback data of the optical disc..
Thus, during reproduction of the video CD, the system controller
53 causes the selection terminal of the changeover switch 49 to
the termindl t2, so that the:changeover switch 49 allows the
composite video signals from the RGB/NTSC encoder 48 to be
supplied to the OSD processing unit 50. The OSD processing unit
50 performs preset superimposing processing on the composite
video signals under instructions by the system controller 53 and
sends the processed signals via a video output terminal 31 to an
external equipment, such as a monitoring unit.

If the optical disc being reproduced is the CD-DA and
especially a CD-G, still picture data (video data of the still
picture) are read out from the R to.W sub—code channels of the
optical disc. Thus the CD-G decoder 52 decodes still picture data
supplied from the decoding unit 38 to transmit the resulting
composite video signals of the NTSC system (still picture) to the
terminal t1 of the changeover switch 49. During'reproduction of
the CD-DA, the system controller 53 causes the selection terminal

of the changeover switch 49 to be connected to the terminal tl.



43 bicture data for displaying the nenu on the picture that is

r epr oduced

Ibn the selection list. Thus the video data for nmenu is recorded as the
segnent play item In many cases, a specified segnent play itemis

designated im each selection |ist. If, for exanple, the data for the
menu screen associated wth the selectgpn list is recorded as the segnment
. play item#4, the PINis 1003. This, one PINis provided in the

sel ecti opnlel 8hangeoverFisRdltleh 460k atRRE freNgompo sQRer tided isq gha lexeout ed
by selection within the alternatives, there are recorded sel ection #BSN
of f set 't @heebbeDA0Ae#0BSN 52NEE bd) sabipldied @dahthendSDsettocelssting lyties.
BSN and NOS denote the' first nunber of an alternative recorded in the
fourth bypie anfd ttihe seldedt ioart dutstt eamd natlheb Inuberhenfexdl ¢ mranht e qaeipmestor ded
in the third byte of the selection list. Thus, in the selection |ist
havi ng al t er ndthievRAM 154 chals némosk| deteobarkesk fuwetby othel backun BHWERf set

are recorded.

source 55. In the RAM 54, data which should not be lost on power
down, such as registéred data of the book mark points, are
stored. An EEP-ROM, for example, may naturally be employed in
place of the RAM 54.

' The operating unit 56 is equivalent to the operating keys
5 to 23 shown in Fig.23 and td the IR reception unit 24 (with the
remote commander) and sends a signal responsive to the user’s
operation to the system controller 53. For reproducing the
optical disc, managemental data stored on the optical disc, that
is the TOC or the sub-code data, is read out,'while the system
controller 53 is responsive to the managemental datg supplied
form the decoder 38 for displaying the playback time on the
display unit 3.
IV. Random Reproducing Operation during PBC Operation

With the conventional reproducing device, such as the CD

player, the program of a number corresponding to the random
number generated by the internal random number generator is
reproduced when the user presses a operating bouton commanding
random reproduction. However, the conventional reproducing device
has such drawbacks that the program reproduction is not

automatically performed in the absence of actuation by the user,



These sel ection offsets indicate the position of the list (selection |ist
or the play list) to which the operation is to transfer when the

alternative is selected. |f, for exanple, the user selects the
alternative 2 on the nenu display, the operation is designated to transfer
to the list indicated by the selectiong#2 offset. * End List The

end list specifies the termnal end of the appl i cation.
44 The end ldeProcRi OptolreRs, a®k Wiptbditied Stedcendr! inkird\cader thand

t he remai ni ng seven bytes are all set to O0h. <c. Segnent Play Item

In the vpdegral #abtolledikg skeuencesprevidded besehweestmpl fpr themfdred, as

shown in Fig.6. The start point of the segnent play itemis indicated by

t hree bytresdomhateprodinst ¥ hand Slsd bytcesd rehdome zhprodyd biomt i diusas

i ndicated in Fig.14. Up to a maxi num nunber of 1980 of the segnent

play itessfd@ring from insipidity in the reproducing sequences. The vide
CD player of the instant embodiment is designed so that, in such
random program reproduction,'.program seléction. will be made
ubiquitously.

The operation is hereinafter explained.

The playback coﬁtrol operation has been explained above by
referring to illustrative examples shown in Figs.21 and 22. For
explanation sake, a directory of a simple list structure shown
in Fig.25 is ‘now used. That 1is, it is assumed that five
alternatives are provided for the selection list S1 and five play
lists P1 to P5 are designated by the respective alternatives.
Fig.26 shows. this directory taking the representation of Fig.22
into account.

It is assumed that the list ID for the selection list S1 is
-0001h, and that FFFFh is entered in the selection list S1 as the
timeout list offset (TL-OF) explained in connection with Fig.19,
thus specifying that random alternative selection be made
responsive to the timeout. It is also assumed that the value of
the wait time until timeout.(W—TO) is 30, that is the standby
time of 30 seconds is designated. It is also assumed that Sel#l

to Sel#5 are provided as selection #BSN offset, such that there

are five alternatives, and that Sel#l to Sel#5 designate the play



be recorded in the segnent play item area. The respective segnent
play itenms can be freely generated by still picture data, noving picture
data, audio data or the |ike. Each segnment is made up of 150
sectors. Each seghent play item may be data reproduced as sole itens or
plural continuously reproduced itens. g3 Each segnment play itemhas its
data attributes represented by segnent play itemcontents table of the
57th to 2Q3H& Haytes P5 N ddupelitsiovd 1if.or mati on table, as explained in

connection with Fig.15. Using the segnent play item nmenu screens
for the sel ectlitonis | a¥konagsheed dhated, imstbaplpdiayed iFtevPbuskite tidack
Pl ayback Control (PBC) 1. List Structure By pre-recording the play

list and (dresremdc#i2ohalsi beeondekégnatddoafitaes mkay ai thenl mumbe o RINy #1.t
beconmes possible with a
It is similarly assumed that, as the play item numbers PIN #1,
the track #3, track #4, track #5 and the track #6 are designated
in the play list P2, play list P3, play list P4 and in the play
list P5, respectively. |

It is also assumed that, in all of the play lists Pl to P5,
the selection list S1 is designated as the next list offset (NL-
OF), that is that, if the reproducing operation for the track
designated by the respective play lists comes to a close, the
operation is returned to the selection list S1.

In such 1list structure, if the time of 30 seconds has
elapsed at the time point the selection list S1 is in operation,
without the user performing any operation, one of the play lists
Pl to PS is randomly selected. The track designated by the
selected play list is reproduced and, when the reprodugtion of
the track comes to a close, the operation reverts to the
selection list S1. If again the time of 30 seconds has elapsed
without the user performing any operation, one of the lay lists
Pl to P5 is selected at random.

Taking the 1list structure as an example, the control
operation of the system controller 53 dﬁring the reproduction of
a program (track) is explained by referring to Fig.27.

In the playback control operation, the system controller 53



45 video CD reproduci ng device to inplenment playback control. That is,
the video D functions as a sinple interactive software which represents
t he conbi nation of the noving pictures, still pictures and the speech.
Specifically; it is possible with the video CDto record several stil
picture data of a menu screen in the sggrent play itemarea as segnment
play itenms and to.enabl e several branching reproduction and to reproduce

the playji,ges g€l aebpd FIY1 WHARGRINGHS BOSOr tangke e é heé ibon! Aysti siL. In
other words, it 1is possible with the video CDto forma description file
| ayer ed 1bythdershl e idfoyudighienandstYES plitye |systteandonorbldesf éranefars

| ower order |ayer responsive to user selection in order to carry out the
desired tepsvepcFhQ2opadat iénotherwisAds the busiem| csntsolleruteansifers
selection list is arrayed at an upper nost order position and several play
lists arbo ptevi #&d5as alternatives of the selection list. For exanpl e,
specified play lists are designated as the selection #1 offset to . .

sel ection #3 &tfsbepfR03 hdheepysteBncontrolipe G pesdocmigregeodugtion

di spl ays the nenu on the screen based upon, the sel ection 1ist.in ?nd%r_to
perm t thésﬁgeﬂﬂﬂ9s&#%c?lﬁﬁe}ﬁﬁanumber (PIN) of the selection list,

before transferring to step F103. Specifically, in the example
of Fig.26, the play item number PIN of the selectipn list S1 is
1000. The system controller 53 then causes the segment play item
#1 to Dbe reproduced and displays the menu having five
alternatives to be displayed as shown in Fig.26.

At step F103, the system controller 53 judges whether
timeout is designated in the selection list Sl1. If the result
of judgement is YES, the system controller transfers to step F105
and, if otherwise, the system controller transfers to step F114.
Specifically, if the value of the wait time (W-TO) until timeout
is FFh, timeout designation is not made. Thus the system
controller 53 transfers to step F114 and is at a stand-by state
until a selection operation is performed by the user. That is,
the menu is continued to be displayed until an input is made by
the user. If the user performs the selecting operation at step
F114, the system controller 53 transfers to step. F115 and
performs the reproducing operation responsive to the selected
play list or to the lower—layer selection list.

On the other hand, if the value of the wait time until



If, for exanple, the user selects the selection #3, the reproducing device
transfers to the play list specified by the selection #3 offset, and
reproduces data.specified as the play item#1 nunber to play item #N
nunber of tht play list. For exanple, if the track #5 is designated as a
play item #1 nunber B85 46 in the play
list to which the operation has transferred, the reproducing device

execut estigpoatucin onnd haeckrdael nuiker g% i, JiH uxlo aFEne Exampbeat

An illustrative exanple of the playback control operation by the
reproducdegigastieni ssemptiai, ned bpatethersygtém combr@lleand32Brahafehs
present illustrative exanple, a video CDis a software of a lesson in

Engl i sh tonstepaFfilOh. In thel texiampdes e igh6 .t Hdheset bue i of 30 sseanddshe
play list are recorded as the play sequence descriptor (PSD) fromthe
posi ti onisogethénabbel sedecitienaddsésSli.n the video CD information area,

as shown for exanple in Fig.21. That is, selection list S1 and .
At step F105, the system controller 53 has e.g., an internal

timer, and compares the timer value and the wait time value to
each other to judge whether or not the timeout is reached. If
the result of judgment is YES, the system controller transfers
to step F106 and, if otherwise, to step F113.

At step F113, the system controller 53 judges whether or not
the user has made the selecting operation. If the result of
judgment is YES, the system controller transfers to step F1l15
and, if otherwise, the system controller reverts to step F105.
Specifically, if the user selects the alternative 2 before the
time of 30 seconds has elapsed, the system controller 53
transfers to step F115 for carrying out the list contents. That
is, the system controller 53 transfers to the play list P2 by the
alternative 2, that is Sel#2, and executes reproduction of the
track #3 designated as PIN #1.

Conversely, if no operation is done at step F105 until
timeout, the system controller 53 judges whether or not random
designation has.been made. If the result of judgement is YES,
the system controller transfers to step F107 and, if otherwise,
the system controller transfers to step F115. Specifically, if

the timeout list offset (TL-OF) is FFFh, random designation is



S2 and the play lists P1 to P5 are recorded. For each list, a list
ts appended, as shown in Fig.22. That is, as the list 1D, 0001h, 0002h,

0005h, 0006h, 0007h, 0003h
S1, selectioh |ist

P4 and

t he pl ayback control

S1 whosemaleStMeébnwEiDO0)! bf the liSpesiti asl tymebatr epsoducifsgtd¢TLEOF)

reproduces play item nunbers (PIN)

upon t heissdkeadignan eldi,stt hel delsigriae ifinN iiss nec oraletbm des ignd006n. ThThe

val ue 1000 is a value indicating the segnent play item #1l, as

Fig. 18,

47 segnment play item#1 recorded in the segnent play item area.

syshemr epnbdadiing G8vitrensépredticestepeF115 in order to execute

t he segnthe péayodueimgioperation dyd tés desjignpted Hash- In the example

of Fig.26, random designation has been made.

At step F107, the system controller 53 confirms the bit map
for randbnl designation as to the selection list S1 before
transferring ﬁo step F108. The bit map for random designation
is such a bit map which the system controller 53 forms and holds
in the RAM 53a. Specifically, the system controller 53 provides
an area in which to store the 1list ID in the RAM 53a, as shown
for example in Fig.28A. The system controller then p;ovides an
area of 1 bit associated with Sel#l to Sel#99. That is, the
system controller 53 provides an area for 99 bits corresponding
to the number of alternatives that can be set in the selection
list. This area can be constituted by a 13-byte érea. The system
controller 53 forms a bit map in association with a selection
list.

At step F108, the system controller 53 judges whether or not
the bit map for random designation, ﬁo which is appended the list
ID of the current selection list, is stored iﬁ the RAM 53a. If
the result of judgment is YES, the system controller transfers
to step F109. If otherwise, that is if the system controller has
not transferred in the past in the course of the operatibn

concerning the selection list to the processing downstream of the

and 0004h are recorded for the selection |ist
S2, play list P1, play list P2, play list P3, play |ist
play list P5, respectively. ge The reproduci ng device entering
operation reproduces and executes the selection |ist

In

I D

recorded in the selection |list S1 based

indicated in



for representing the nmenu picture PBl for selecting the course of the
English | esson, as shown in Fig.22. The reproduci ng device displays the
menu pi cture PBL. In the selection |ist S1 are recorded the sel ection
#1 offset t0 the selection #3 offset associated with the three
alternatives. The reproducing device digplays a nmenu conprised of three
alternatives based upon the segnent play item#1. Meanwhile, Sel#N in the

drawi ngs sd@potFra® 7t,he nee st i BNtaS19RIr 53 trandFersefo addes SFaLalesi red
alternative nunber for the menu picture PBL. If, for exanple, the user

I nputs the al irer patep/ &1 10UNhice Isyddwm reprivttitiag Hevpeevidpsodubds map
list indicated in the selection #1 offset. The selection #1 offset is
0004h. Toe r epmdduci nip dicgnatei onl timpl | et hRAMal G8awi Bhdt heulnsleguentdry 8
to give a value 0020h which is an offset representing the position of the
sel ect i ordnliitdliizeshet MSDbiik tmapsfof trendambdesighabjons (oFfheetsyptess) .
In the PINin the selection |list S2, a value 1001 is shown. This PIN
denot es cloatsedhem tppaytraesfars thed echE1ddpr o¥Res hficybly cdhee pyvededes
the segnment play item#2. In the segnent play item#2 is recorded
still picomtaoddied Fdr PAPYPASF (Ff t heetedd pitd uRBMpBEenoragefBRYREnFOT

| esson course .
exam_%e in Fig.28A, and performs initialization for setting the

bit associated with the stored alternative to 1. In the
selection list S1 of Fig.28, since Sel#l to Sel#5 are present as
alternatives, the five bits corresponding thereto are set to 1,
as shown for example in Fig.28B, by way of initializing the bit
map for random designation. The bit map for random designation
may also be stored in the RAM 54.

At step F111, the system controller 53 randomly selects one
of the bits in the bit map for random designation set to i,
before transferring to step F1l12. Specifically, the system
controller 53 randomly selects an alternative from among Sel#l
to Sel#5, using a numerical figure generated by a M-series
generator or a random generator.

At step F112, the system controller 53 sets the bit for the
selected alternative to 0, before transferring to step F115. At
this step F115, the system controller 53 executes the list
contents corresponding to the alternative.

If Sel#2, for example, is selected at step'Flll, the bit

corresponding to Sel#2 is set to 0 at step F112, as shown for



1 to 3in the senior course of the |essons in English. The reproducing
devi ce di splays the nenu picture PBG6.

48 If the user inputs the alternative nunber 1 for selecting the

| esson 1 of “‘the senior course, the reproduci ng device reproduces the |ist
indicated in the selection #1 offset irgghe selection list S2. The

sel ection #1 offset value is 0008h. The reproducing device nultiplies the

val ue wif aﬁrf)?eoifri%eit LIBE L iR, a8 ke gFilﬁs Q,Qéé)fbontem ofeRhedytapg
devi ce reproduces 0040h, that is Fhe pl ay list P1. In the play

list P1, 1" % P%,rQ%Q&dQQi%mé”Pbﬁiedeﬁithoftmﬁe tyraaik #P3 j sidesagpatdd.
On the other hand, "3" is recorded as the PIN #2, so that the track #3 is

designatedt. Thus, in executing the play list P1, the reproduci ng device
reproduces the track #2 for displaying the noving picture PB7 while
outputting thé sheeckpassocitioad ofi tthe heradiyi#d), pikatur és PBie Thatepdisng
pi cture PB7 and the speech, reproduced fromthe track #2, are the
of the play list P2, comes to a close, the system controller 53
reverts to the selection list S1, in the example of Fig.26, that
is transfers from step F101 to step F102, for displaying the
menu.

If the user does not perform any selectihg operation, the
system controller 53 transfers to step F107 after lapse of 30
seconds. In such case, there is already stored in the RAM 53a
the bit map for random designation associated with the selection
list S1. Thus the system controller 53 transfers from step F108
to step F109.

At step F109,-the system controller 53 judges whether or not
all alternatives have been selected in the random designating
operation in the past. If the result of judgment is YES, the
system controller transfers to step F1l1l1 and, if otherwise, the
system controller transfers to step F110. Specifically, since the
bits associated with the selected bits are set to 0, the system
controller judges whether or not all bits of from Sel#l to Sel#99
of the bit map for random designation are zero. If only the bit
associated with Sel#2 is zero, as shown for example in Fig.28C,

only Sel#2 has been selected in the past, so that the system

controller 53 transfers to step F111. At step Fl111l, the system



nmovi ng picture and speech for the senior course |esson 1. When t he
Feproduction of the track #2 cones to a close, the reproducing device
reproduces the track #3 for displaying the noving picture PB8 and

out putting the speech. If, as the nenu picture PB6 is being displayed
based upon the selection list S2, the ¢?er enters the alternative nunber

2, the reproducing device reproduces the list specified by the selection

#2 of f sebohRrb18 e¥e58ChHe2R o3t reddohNdk1kstliBe Blfa¥e1kiSbaBed upon the the
play list P2 is recorded "1002" as PIN#1. That is, the segnent play item

#3 is desiignahgg. fldws raionepadedighedion. Specifically, the system

49 devi ce reproduces the segnent play item#3, in executing the play |ist
P2, and doaplrajlded. §3 ddbectis ldnephattteraabBe Nhoheamanyg phiet pldgetrhetiyesch
associated with the still picture PB9. The still picture PB9 and the

speech awhotslee bdttis| lans ct ur eThatl ihe ispddeh dase ehawn dinsRow.RBCe. ghe t he
seni or course | esson 2.
system controller 53 eliminates Sel#2 and selects Sel#l.

If Sel#4 is selected at step Fill, the bit associated with
Sel#4 is set to 0 (step F112). -The track #5 is then reproduced
by the play list P4 (step F1F115).

The same holds for the subsequent operations, that is, if
the random selection operation:is executed for the selection list
S1, random selection is made from among altern#tives whose bits
in the bit map for random selection at this time point are "1".

At the time point when selection has been made through Sel#l
to Sel#5 by the random selection operation, the state of bit map
for random selection is such that all bits are 0 as shown for
example in Fig.28E. If the processing in the system controller
53 transfers in this state to step F108 ff., processing proceeds
from step F109 to F110 where initialization again is performed.

'.That is, the state of the bit map for random designation is that
shown in Fig.28B. The processing at steps F111 proceeds in a
similar manner.

With the instant embodiment, if random selection is
performed in a'given selection list, the state of past selection

is stored by the bit map for random selection, and selection is

made from among the unselected programs, so that it becomes



| f, when the nenu picture PB6 is displayed, based upon the selection |ist
S2, the user inputs the alternative nunber 3, the reproducing device
reproduces the list indicated on the selection #3 offset in the selection
list S2, that is the play list P3. In the play list P3, there is
recorded "8" as PIN#1, that is, the trpgk #8 is designated. If this track
#8 is a track only of e.g., digital audio data, the reproducing device

reproducggsstiBget sk gt idfi tt Nenseni fife CRBNERNt@SSPHRoM WL Mt pellecaely
the speech (PB10). | f, when the nenu picture PBl based upon the

first sehgpka®edili.st S1 is displayed, the user inputs the alternative
nunber 2 or the senior course, the reproducing device reproduces the I|ist
i ndi cated on e t3a acitt ane@2foff sahdom iskdestlieat iien stated2in that RAM t he
pl.ay |ist P4. In the play list P4, there is recorded "4" as Pl N#1,
that is5B8hg thacke#getsidesl jats atgy e [ub iidwbrteousd v sedegded y gendpmng2,
that is the track #3 is designated. Thus the reproducing device first

r epr oducee leles ionadikring theekémat imgervel prhich isiapses sigceditds 2pWed t he
moving picture PB2 and outputting the  speech, and then proceeds to
reproducMMJQHﬁikrERW?#SdPUF- In addition, if the bit map for random

selection is stored in the RAM 54, the state of past selection
may be confirmed for selection without regard to the power
on/off.

The present ihvention is not limited to the above—described
embodiments, but may be employed in a variety of reproducing
devices. The processing example is also not limited to that
shown in Fig.27. For example, the step F103 of Jjudging as to
presence or absence of timeout designation and the step F105 of
timeout judgment may be omitted from Fig.27 so that it is judged
only whether or not random designation has been made.

INDUSTRIAL APPLICABILITY

It will be seen from the foregoing that, when reproducing
the program from a recording medium having a plufality of
programs recorded therein and a management area in which
alternatives for selecting the programs in reproducing the
programs are recorded as the managemental information, there is
previously recorded an identifier for determining the program
reproducing mode in the managemental area of the recording

" medium. This managemental information is reproduced from the



50 Hisplaying the noving picture PB3 and outputting the speech.

These
moving pictures and the speech represent the noving picture and speech of
t he seni or course. | f, when the nenu picture PBl based upon the first

selection I1st Sl is displayed, the user inputs the alternative number 3
for the junior course, the reproducing 7evi ce reproduces the |i st

i ndi cated on the selection #3 offset in the selection |ist S1,

t hat

is the

play |ishakRgementall Brthe apldajthel Stefndddiaie nadd etortident ffiad Phbledl,
that is the track #6 is designated, while there is recorded "7" as PIN

#2, thatupsnt bRet idelt4? iier desitgrialeed.in Tths ndmegapentiubi igfodmatdentir st
reproduces the track #6, in executing the play list P5, for displaying the
novi ng piétthe RBdredac tng peadé nigs thelgeshdeche the repdoducergodugtdéent hen
proceeds to reproducing the track #7 for displayiqgﬁ%he novi ng_pi cture PB5

and out pthei ad teraatiyescinre THebechedi hgspicupess
the noving picture and speech of the junjor course.

gone gyt hrpepPBsent

number and the program corresponding to the selected alternative

is reproduced by way of performing automatic random reproduc@ion.

Also, according to the present invention, when reproducing

" the program from the recording medium having the program area

having plural programs recorded therein and the managemental area

having recorded therein program selecting alternatives

for

program selection in reproducing the program, an identifier for

determining the program reproducing mode and the limit time are

previously recorded in the managemental area of the recording

medium, and the managemental information is reproduced from the

managemental area. The limit time contained in the managemental

information is compared to the count value in a counter.

If the

count value exceeds the limit time, the reproducing mode

is

judged based upon the identifier contained in the managemental

information. If the reproducing mode is judged to be random

reproduction, the alternative selection is made based upon the

generated random number, and the program corresponding to the

selected alternative is reproduced for automatically performing

random reproduction.



The brevious list offset, next list off rn
be recorded in the play list and the smiﬁwm mllmﬁmlgs expl ai
previously. A default list offset and ol « Of f set ,

recorded in the selection list. Based on these offsets, tN
device is able to advance or recede thglist responsive t
oper ati on. | f 0004h, for exanple, is recorded as the B
offset in the play list Pl, and the usegLiMgecutes a previous
51 operation during execution of the play list P1, the reproducing  device
returns 10 tha sedpeddwning sapparabase ffdf sprogsafO@$lproduedtions fihemoff set
byt e 0020h. Thus a video CD nmay be designed as a sinplified '

i nt er act reeortyipeg sefdinar chéying apbamogem r ateaBhaviing faineludalit¥ie ofi deo
CD may be used in a wide range of applications for education, gane or

el ect r onpzogagmiscnetondpdst kere ugind anuanggeBenpritanes having recgsdes:i ve

Construction of Reproduci ng Apparatus .
therein program selecting alternatives for selecting the programs

in reproducing the programs, as the managemental information,
said managemental area of said recording medium having an
identifier for determining the program reproducing mode pre-—
recorded therein as the managemental information, comprising:

reproducing means for reproducing the program from the
program area of said recording medium and for reproducing the
managemental information from said managemental area;

judgment means for judging the reproducing mode based upon
the identifier included in the managemental information
reproduced by said reproducing means;

random number generating means for generating the random
number;

selection means for selecting the Alternatives based upon
the random number from said random number generating means if the
reproducing mode judged by said judgment means is the random
repfoduction; and

control means for controlling the reproducing means for
reproducing the program associated with the alternative selected
by said selection means.

2. A reproducing apparatus for program reproduction from a

S
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1. Appearance A video CD pl ayer for reprodu0|ng the video CD
according to the present |nvent|on uulnﬂ d.
pl ayer is provided with a so-call edl ﬂtﬂﬂmlﬂluﬂ
five video Cds or* CD DAs. Thi s “vi deo" D player
provided on a front panel of a main bogy 1 and desigfged f
disc tray 30 on its front side, as shown for exanpl e¥ I g.23. The disc
tray 30 hasofriditigl ardiiigh PR&EVIAGNS M Fdmt ardl[ davlingasa spouwnal oty of
exanple in Fig.24. 1In these five |oading positions 30[err] to 30[err],
optical @regsramsyrbeoptiadethénsin aridilal yanagdemohbtddatekdawiong etetce rided
selecting the optical disc to be reproduced. A di splay section 3 is
provi ded therelia prograpaselectinhel teginethioths forThel d¢tphat e @riogradsi s
formed e.g., by a liquid crystal panel and indicates the operating state

and the Apderedrodyring dédeClrprgreans he spigharanregemenin by ariege of sigdd

sel ected optical disc and so forth.
recording medium having an identifier for determining the program

reproducing mode and the limit time pre—-recorded therein,
comprising: .

reproducing means for reproducing the programs from the
program area of said recording medium and for reproducing the
managemental information from -said managemental area;

time measurement means for measuring the limit time included
in the managemental information reproduced by said reproducing

. means;

judgement means for judging the reproducing mode based upon
the identifier included in said managemental information when the
limit time of said time measurement means exceeds the limit time;

random number generating means fof generating the random
number;

selection means for selecting the alternatives based upon
the random number from said random number generati‘g means if the
reproducing mode Jjudged by said Jjudgment means i the random
reproduction; and

control means for controlling the reproducing means for
reproducing the program associated with the alternative selected

by said selection means.

-
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52 On the front panel are rmunt ri ety of keys act uat ed
user. Specifically, a power on/off m,ﬂgijg ﬂ key 1.
a stop key 7 and an ejection key 8 are ¢ e ply

al so used as* a selection key for “performng thé aBove- my
control operation. A disc selectipp key 9 is provi on the front
panel. The disc selection key 9 has five keys D1 to D5 associated with the
| oadi ng Bosit "I"h'&sréﬁESEiﬁ]nhg 2pb&ratusfad R adine@ tihay130m 2 eeRain/eayd

If, for exanple, the key Dl is pressed, the optical disc |oaded at the

| 0adi Ny ReYiclitaBn3Rlbakhs] 1ok 1de sdist@ rlag’y menns0dded sebriihg thesistelertefd an
optical head 34 as | ater described for reproducing the optical disc.

On the fearterpantdlvesy re&wd Whezking kity &48landiagf ridvet néxtakiligroeytive are
provi ded for automatic nusic sensor (AVMS) operation. The front |ocating
key 10 i bameldoagtomngtheeyramden mimkeet j obhef al herdaetivasphyerr dbknnihiose,
while the rear locating key 11 is a locating key in a direction of the

i ncreasi mgonesckin thebertorpge meany cdentdnPKedd-10 is al so used as a

previ ous key for the previous oger ation during the above-nenti oned

pl ayback 4 -conth orepgefsciss. MAthpAonfor ocRE P& R ey e QAUGH QP uddP s 2a

- recording medium having a program area having a plurality of

programs recorded therein and a managemental area having recorded
therein program selecting alternatives for selecting the programs
in reproducing the programs, as the managemental information,
said managemental area of said recording medium having an
idehtifier for determining the program reproducing mode pre—
recorded therein as the managemental information, comprising the
steps of:

reproducing the managemental information from said
managemental area and judging the reproducing mode based upon the
identifier included in said managemental information;

selecting an alternative based upon the generated random
number if the reproducing mode is judged to be a random
reproduction in said judgment step; and

reproducing the program associated with the alternative
selected by said selecting step.
5. A reproducing method for program reproduction from a
recording medium having a program area having a plurality of

programs recorded therein and a mahagemental area having recorded -

AT



next key for the next operation during

eont r ol
is used

A +/- selection kéy 13 is provided on the front panel \so as®
53 to be used for a selection operationson the nenu s
pl ayback control. That is, the alternative nunber selection is perforned

oper ati on. A return key mnmmllfm“muﬂmd P2 A@aﬁ%‘P

. . QA
[ [
for a return operation during the®pl'aybdack cdntﬂq@d‘t‘é@g&@twon.

uring

usi ng thehereikeprdgram §dkedeing FAtFhatidesatfoa £éect pog thevperograms

certain

alternative nunber is selected, the selecting operation is

per f or ntednustemrddiec gy bhek peygbahoy seddplmEnagemdretaknarsel eefi erid
On the front panel, there are provided a disc skip key 14, a disc exchange

key 15, aecorddnsgpmesbunkhavieg leay identd fdlexf foe dotexmiringdde PaPEram a

program pl ayback node key 18 and a PBC off key 19. The normal pl ayback

node keyreproduciagrpmodpf fa¢ e arkimitay tigite PoecqEcoTdes) s thggedn.he

vi deo CD having the

comprising the steps of:

reproducing the managemental information from said
managemental area and comparing the limit time included in said
management information to a count value of a counter;

judging the reproducing mode based upon the identifier
included in said managemental: information if said count wvalue
is found in said comparison step to have exceeded said limit
time;

selecting an alternative based upon the generated random
number if the reproducing mode is judgeq to be a random
reproduction in said judgment step; and

reproducing the program associated with the alternative
selected by said selecting step.
6. The reproducing method as claimed in claim 5 wherein the
alternatives selected in said selecting step are stored and, when
the next alternative is selected baséd upon the random number,
an alternative other than the stored alternatives is selected.
7. A recording medium having a program area having a plurality
of programs recorded therein and a managemental area for managing
said programs, wherein

an identifier for identifying whether continuous

This Sheet Has Been Replaced




pl ayback control function is to be r r mal
key 16 is pressed, whereby the vi deoTﬂHmMﬂﬁ “iEHE t
pl ayback control operation. |If, during thecplhaylsack co
PBC of f key 19 is*pressed, the video CD player transfe
pl ayback operation of the PBC node to #ge nornmal playba€s
is, the PBC off key 19 is a key used for turning off the PBC node. A
di gest keyprOdaseiends§esdndms er dgeo dic i ¢n Wansddlebomn rendonf nombepanék.

The digest key 20 is used for displaying the digest concerning

acconmodeb eHeopertarmdisby. wiheodi gesgramdeecpepdttionabl es sel ection as to
whet her the digest picture concerning the video CD having the Ia¥bagk
control 8unctThe recandirmg amedium asi cledmedr ianclain r7a(ﬂb9gﬂ%1tmf°g? imit A
book mark registration key 22 and a book mark reproducing

54 key B3mareobr meirfermimg hsher onenganel regprdvehieRudafifhomren the

referred to hereinafter as a book mark point, is registered by e
identifier in case of the user not performing an operation within

said limit time is recorded &das the managemental information in

said managemental area.

/'_.'——-—————_——‘
eet Has Been Reilaced
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t he user pressing the book mark registration key 22 during reproduction.
Reproduction may proceed begi nning fromthe book mark point by pressing
t he book mark reproduci ng key 23. Five book mark pointsejggﬁzé“f’é'gﬁ
be designated and¥regi stered for a single optical dr'”, 1 UG
registration key 22. | f, after prggsing the bodk
23, the wuser selects one of the registered book mar _’;,_ '

is started fromthe sel ected point. sE¥rrAcT Sel ecti on"Key t he
reproduci ng key 5, for exanple, are enployed for selecting the registered
book mark poi @t.video OB hakraar ¢ddgacapt hoBalmdviddg | $lwradi dedcordele
front panel. The infra-red reception unit 24 receives a comand si gnal
transm t pedgrans eagd, aa menagementahnderca ndh shbiwh aldernedriyest sfoke
command signal as the operating information to a systemcontroller 53 as
| at er expkdienédng 2hel progreasi ia Cepcoducdogsthacprograms arRetreecpirdgdt o
Fig.24, the vide CD player includes a notor 31 for rotationally driving

t he di scasr &he3Mmanpgimentpki inbproehton. 32nf ghedamanagenenittlchapeat he

| oadi ng positions 30[err] to 30[err] on the disc tray is at the position
of an opPrearekezdeds, anspidgnréifagror BIrf odet6rBLNSAEI | ERf | vPRGETRB

optical disc, the optical . . .
reproducing mode as the managemental information. An optical

head 34'reproduces the programs from the program area of the
video CD, while reproducing the managemental information from
the managemental area. A system controiler 53 judges the
reproducing mode based upon the identifier included in the
managemental information and, based upon the judged reproducing
mode, selects an alternative based upon tﬁe random number if the
reproducing mode is the random reproduction mode. The system
controller 53 controls the optical head 34 and the servo circuit
37 for reproducing the program associated with the alternative.
The audio data of the reproduced program is decoded by am MPEG.
audio decoder 40 and outputted after cpnversion into audio
signals by a D/A converter 45. The video data is decoded by a
video decoder 42 and outputted after conversion into video

signals by the D/A converter 47.
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head 34 for reproducing the information, such as video data, from the
optical disc, a thread nechanism 35 for driving the opti cal

55 head 34 along the radius of the disc, an RF amplifier 36 for
anpl i fying playback RF signals fromthe optical head 34 and for generating
tracking error signals or the like, a servo circuit 37 for effecting
tracking control for the optical head 34 based wupon tracking error signals
fromthe RF anplifier 36, a decoding wunit (decoder) 38 for denopdul ating

pl ayback RF signals fromthe RF anplifier 36, a CD-ROM decoder 39 for
decoding the information fromthe decoding unit 38 in accordance with the
CD-ROM format, an MPEG audi o decoder 40 for decoding audio data fromthe
CD- ROM decoder 39, an audio RAM 41 for transiently storing the audio
data, an MPEG vi deo decoder 42 for decoding video data fromthe CD ROM
decoder 39, ,a video RAM 43 for transiently storing the video data, a
changeover gwitch for selegtively switching between audio data fromthg

decodi ng unit ﬁ*ﬁﬁﬁ,‘hat r @D-ROM(@BEG audi o

PURSUANT TO MPEG1

PIXEL SIZE ]
(NUMBER OF PIXELS) / FRAME FREQUENCY :

DIGITAL 352 X 240/29.97HZ(NTSC)
VIDEO -
352 X240/23.976Hz(FILM)
352 X 288/25Hz(PAL)
DATA TRANSFER SPEED :

MAX. 1.152Mbits/sec

MPEG1LAYER2
DIGITAL SAMPLING FREQUENCY : 44.1kHz
AUDIO DATA TRANSFER RATE : 224kbits/sec (TRACK2 ff.)

64, 96, 128, 192, 224, 384kbits/sec (TRACK1)

PLAYBACK
TIME MAX. 74 MINUTES
NUMBER STANDARD LEVEL : 352X240 (NTSC)
X
OUMBER 352X288 (PAL)
8&:%%}3' HIGH DEFINITION LEVEL : 704 X480 (NTSC)
704X576 (PAL)
PLAYBACK NORMAL PLAYBACK, SLOW, PAUSE ETC.
DESIGN MENU REPRODUCTION EMPLOYING
STATEMENT PLAYBACK CONTROL
SIGNAL N
TSC,
OUTPUT SC/PAL
FIELD OF MOTION PICTURE, KARAOKE, MUSIC, EDUCATION,
APPLICATION PHOTO ALBUM ETC.

FIG.1



decoding unit 40, a D/ A converter 45 for converting audio data fromthe
changeover switch 44 into analog audio data, a D) A converter 47 for
converting video data fromthe MPEG video decoder 42 into red (R), green
(G and bluet (B) Video signals, an RGB/ NTSC encoder 48 for converting the -
video signal fromthe D A converter 47 into conposite video signals, a
changeover switch 49 for selectively swtching between conposite video
signals fromthe RGB/ NTSC encoder 48 and froma CD G decoder 52, an OSD
processing unit 50 for effecting superinposing display, the CD G decoder

52 for converting still pictyce data fropapReLgeceder—38-) nto conposite

vi deo signals, a systemcontroller 53
56 for controlling the apovd-mentioned respective circuitp bpagd upon the
pl ayback control informat|on {from the €5 ROM-decoder- 397 — 54 for
storing the results of prpcegsing by the system controllef 5B, a back-up
power source 55 for supplying the current to the RAM 54, hnd|an operating
unit 56 conprised of the288 :

PIXELS : 240

24

1 TRACK
TRACK NUMBER N mt—N+1
00 INDEX NUMBER 01~99 00
150 15 15
SECTOR|——"— = ——
PAUSE _ _
MARGIN ) | MPEG DATA /,,
/ &Nt
' REAR MARGIN |
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above-nentioned operating keys 5 to 23. The disc tray 30, having the
five | oading positions 30[err] to 30[err] for enabling the |oading of the
five optical discs, is run into rotation by the notor 31 so that one of

t he | oadi ng p03|t|ons is sent to the position of the optical head 34 by
the notor rotation. That is, the optical disc |oaded on the | oading
position 30 is | oaded on the position of the optical head 34. The disc
position senger—-—g2——detects which of the loading positions 30 is at
the position 6f the git{i8al head 34 and sends the results of detection to

the system coftrol I[éTe58,, The | oaded optical disc is chucked and then
run in rotati¢on by tfhe §p|ndle notor 33. The optical disc is illum nated
by the optical head @4igith the laser light, as the disc is rotated, so

that the infofmati gmss{read by the reflected |ight. Speci fically,
the optical hg¢ad 34 i@ pRovided with an optical system conprised.e.g., of
a laser diodej a pol & i yged beam splitter or an objective |ens 34a, and a
detector for detecti+Bfthe reflected light. The objective lens 34a is
hel d by a so- cal lledtb{%xi al nechani sm 34b for di spl acenent in a direction
al ong the radifus of gptical disc and in a direction along the
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57 -optical axis of the disc. The optical head 34 is also driven by the

t hread mechani sm al ong the radius of the disc. The optical head 34
detects pl ayback RF signals responsive to the information, such as audio
data, recorded‘orthe optical disc, and sends the detected signals to the
RF anmplifier 36. The RF anplifier 36 anplifies playback RF signals and
processes detector outputs for generating tracking error signals and
focusing errof skgpals. TFTE anpl i signals fare sent fto the
decoding unit|38] While the tracki and the focusijhg error
signals are sent fo the sprvo ciregujt 37. The servqg circuit
generates var|ous pervo dr|Vving Egnal <ba d:%)on th '
signal and the focusing efror si@ l@prltg(p omth

and?

F anplif

track junp comunfds and afcess c® m t'he ‘slysft em contfqgl |l er 53
and the rotatjonal [ speed datectionl i pf or mat i jor far the §ji Indl @ ¢ rmf5 33
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focusi ng control

const ant
RF signal s

reproduci ng the audio and video data, while correcting the data

_ and tracking control.
the spindle notor 33 so that the optica
| i near_ vel ocity.

disc wll be

The servo circuit 37 al so

controls

_ rotated at a
; The decoding unit 38 converts the playback
suﬁpr?ed fromthe RF anplifier 36 into bi-Ileve

signals for
for errors

by error C?LLEGLLOQ&EFOCGSS ying EFM (eight- fourteen
denodul ati gn) Br d (crogs |Enerl aved Reed- Sol onon
58 code). [If Qﬁ% opti cal CISCQ |n reproduced falls under the category
.of the CD-ROM & englified|b g;gld o CD, the depodl-r:r-g——.u-n-'t 38 sends the
produced aydi ouwidat a Jand vi de a tfjo the CD gcoder|39. If the
optical di 3c—bErnrg-—Heprodud CD- DA, the prcd edjaudio data is
sent to thg changeojer switich 44, \hile the vigeo dataif}s|sent to the CD-G
decoder 52.} Thegdecqding ynit 88 sdgnds the repyoducedﬁhﬂa1d Q channel
sub- code ddta t& t hd syst gm cc%trol | er 53. ! o
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If the optical disc being reproduced is e.g., a video CD, the CD ROM
decoder 39 decodes the audio data and the video data supplied fromthe
decoding unit 38 in accordance with the CD-ROM format. The audi o data and
the video data,” decoded by the CD-ROM decoder 39, are sent to the MPEG
audi o decoder 40 and the MPEG video decoder 42, respectively. O the

i nformati on decoded by the MPEG decoder 39, the disc information of
various sorts, such as the information for the above-nentioned pl ayback
control, iSYCAR®NIZATION systemcontroller 53 so as to be transiently
stored in a FAMtié%?CBB ﬁ&e control | er BEBAME The MPEG audi o decoder 40
decodes audi ol daf'a \st D||I 8d from t/(CONSTRUSTIMN oder 39, at a pre-set
timng, using)/the¢ aud]o RAM 41, and sendd the[decoded audio data t¢ the
changeovell switch 44. The changeover] swi{ch 44 is such a changeove
switch whifch is|changed over ggmponsi ve tjo the sorts giaTAhe optical dis
being reproduced under control by the sygtem ¢ontroller 53. If the

-

)

optical difsc beimg reproduced i.s the CD DA, ﬁ he¢ audi o data, {
| ) ] 7

| o4 14 ! PARITY PARITY

I

! 588 BITS !

L 1

FIG.7
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59 @decoded by the EFM denodul ati on and error correction, is obtained by

it he decoder

t er m nal

38. Thus,
53 connects thg selection term nal
t1.” Thi s*sends the audio data

converter 45. The D/ A decoder 45

during the CD-DA reproduction, the

of the

system controller
changeover switch 44 to a
fromthe decoder 38 to the DA

converts the audio data into anal og audio

signals which are outputted via an audio output termnal 46 to a
downstream si d§~ externar_ FquUf prmgnt, such as a nrror, anit.| 7
ot her hand, if |the tical|dipc being reproduced{is tshe vi deo [CD,
audio data is |obt ai%ed frpmgf he| MPEG audi o dec¢der g Thus eo|dur
reproduction off the &zi deo [CD,| the system controller caugles |t he
sel ection ternilnal & the khahgepver switch 44 {o be Connedted to
termnal t2. THi s causes apdip ¢lata fromthe MPEG audi o decloddr 4
sent to the DA conyerter}45f The D/ A converter |45 copvertsf the a
into audio signalsﬂ,hich are| outputted via an agdio 'cﬁ;jtput @|m n
t he external equi prmesat. The MPEG vi deo decgder 4€ decddeq th
data supplied [fromthe CO¥ROM deécoder 39, during repro ilon yof
CD, using the|video RAM 4B, fand{transnmits the resulting RGH vifdeo
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data to the D/ A converter 47. The D/ A converter 47 converts the video
Wdata supplied from the MPEG vi deo decoder 42 into anal og signals and
transmts the resultl ng RGB video signals to the RGB/ NTSC encoder 48. The
RGB/ NTSC enc‘oder 48 converts the RGB video signals into conposite

60 video signals of the NTSC system and sends the resulting signals to
the termnal t2 of the changeover sw tch 49. The changeover sw tch 49
is al.so such a changeover sw tchrogpoNsTRUCHIONDEd over responsive to the
sorts of the reproduced opti(EXAMRLEOBBRRACKIDISC) by the system
controller 53. If the video CDis reproduced, the RGB video data is

obt ai ned from | deodecoddr 42 as t of t hd
optical disc. tf&ﬁw NBE@% rg Ioludt i on of t VI 'déq (']Igﬂ'ﬁm systerh
controller 83 §euges t he gel eqii on |ter rr'no-@tzszf t he changeover swi tdh 49 to
the termnal thay the chgngeqver 49 sI'I'MWSPOINﬂ' FORnpodi te
video signal g friom|the RGB/\NTSG encdder ggﬂ TRACK
e o e START POINTFOR
n+4 02 10:15:12 TRACK #2
n+5 02 10:15:12
n+6 03 16:28:63 OINT FOR
9a. START P
n+7 03 16:28:63 TRACK #3
n+8 03 16:28:63
n+9 04 o o
n+10 04 :
n+11 04 *
n+12 05 :
n+13 05 o e
n+14 05 e ¢
n+15 06 19:10:03
n+16 06 19:10:03  START POINTFOR
n+17 06 19:10:03
n+18 A0 01:20:00 :
TRACK NUMBER OF
n+19 A0 01:20:00  FIRST TRACK OF DISC
n+20 A0 01:20:00
n+21 A1 06:00:00
TRACK NUMBER OF
n+22 Al 06:00:00  FIRST TRACK OF DISC
n+23 A1l 06:00:00
n+24 A2 52:48:41
START POINTT OF
Y n+25 A2 52:48:41 LEAD-OUT TRACK
00 n+26 A2 52:48:41
00 n+27 01 00:02:31
n+28 01 00:02:32
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supﬁlied to the OSD processing unit 50. The OSD processing unit 50
werfornms preset superinposing processing on the conposite
under instructions by the systemcontroller 53 and sends t

signals via“a video output term nal

nmoni toring unit. | f

and especially a CO-G stil

t he opti cal

51 to an external equi

vi deo signal s
he processed
pment, such as a

di sc being reproduced is the CD DA

pi cture data (video data of the stil

picture) are read out fromthe Rto Wsub-code channels of the optical
di sc. Thus the CD- G decoder 52 decodes still picture data

t he decoding unit 38 to transmt the resulting

the NTSC system (still picture) to the termnal tl of the

switch 49. During reproduction of
causes the selection term nal

to the termnal tl.

changeover switch 49 causes the conposite video signa

t he CD- DA,

supplied from

conposite video signals of

changeover

the systemcontroller 53
of the changeover switch 49 to be connected

VIDEO CD DIRECTORY STRUCTURE (Ver2.0) 61 The

decoder 52 to be supplied via the OSD processing unit

_ VIDEO CD
DIRECTORY

| MPEG
AUDIO/VIDEO

— CD-DA

. ENTRY TABLE (00 : 04 :01)
LIST ID OFFSET TABLE

from the CD DA

— DISC INFORMATION (00 : 04 : 00)

(00 : 04 : 02~00 : 04 : 33)

| PLAY SEQUENCE DESCRIPTOR (PSD)

(00 : 04 : 34~MAX.00 : 07 - 64)

— AV SEQUENCE DATA 01 (TRACK#2)

— SEGMENT

— CD-I

— KARAOKE

L

— EXT

-

SEGMENT PLAY ITEM#1
SEGMENT PLAY ITEM #2

SEGMENT PLAY ITEM #1980

KARINFO.BIH
AKRINFO.??

PSD_X.VCD
LOT_X.VCD

FIG.11

— AV SEQUENCE DATA 02 (TRACK#3)

L— AV SEQUENCE DATA 98 (TRACK #99)



50 and the video output term nal 51 to the external equipnent. The :
sRAM 54 has nenory data backed up by the backup power source 55. In the RAM
54, data which should not be | ost on power down, such as registered data
of the book 4maik ‘points, are stored. An EEP-ROM for exanple, may
naturally be enployed in place of the RAM 54. The operating unit 56
I's equivalent to the operating keys 5 to 23 shown in Fig.23 and to the IR
reception unit 24 (with the renote commander) and sends a signal
responsive to the user's operation to the systemcontroller 53. For
reproduci ng the optical disc, nanagenental data stored on the optical
disc, that is the TOC or the s read out, while the system
- controller 53 is responsive ( l%? %#g%ﬁg;gg@Téﬁga supplled forn1the
decoder 38 f gr—di-splayihg *h H-re—oeh h-spay | V.

Random Repr ogl igigﬁ§=r%§£§ during PBC ORSORTERTS vfihufhé >
conventi onal [=xa) T vice such as the CD _plaver t hw of a
nurber correxpond) 19 {9 e | A me SR AR SHRRAp IS, LT ST el | andom
gce)\rﬂrggdi ng fandggn reprogict O%Yé"l@ﬂﬁ’lf‘éNTlHﬁ convent i onal reprodu0| g
| 4 32 VOLUME IDENIFIER

123 2 NUMBER OF VOLUMES IN ALBUM

127 2 ALBUM SET SEQUENCE NUMBER

131 2 LOGICAL BLOCK SIZE

137 4 PASS TABLE

141 8 PASS TABLE ADDRESS

157 34 ROUTE DIRECTORY RECORD

191 128 ALBUM IDENTIFIER

319 128 PUBLISHER IDENTIFIER

447 128 AUTHOR IDENTIFIER

575 128 APPLICATION IDENTIFIER

703 32 COPY RIGHT FILE NAME

740 32 SUMMARY FILE NAME

777 32 CATALOG FILE NAME

814 16 | PREPARATION DATE

831 16 CORRECTION DATE

848 16 DUE DATE

865 16 EFFECTIVE DATE

882 1 FILE STRUCTURE STANDARD VERSION NUMBER

1025 26 | XALABEL RECORD |

FIG.12



has such drawbacks that the programreproduction is not automatically

performed in the absence of actuation by the user,

62 the reprodu;ed programs are reproduced twice or nore, or the program
reproduci ng Sequefices tend to be the sane for the first random

reproduction and the second random reproducti on,
The vi de

insipidity in the reproduci ng sequences.

enbodi ment i s designed so

t hat ,

program sel ection will be made

her ei nafter expl ai ned.

expl ai ned above by referr
22. For expl anation sake,
Fig.25 is now used. That i
provi ded for the selection
desi gnated by the respecti
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The
ijng to
a dir
$, it
i st
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Fig.26 shows this directory taking the representation of Fig.22 into
saccount . It is assunmed that the list ID for the selection list Sl is
0001h, and that FFFFh is entered in the selection list S1 as the tineout
list offset {Tf-CF) explained in connection with Fig.19, thus specifying
that random alternative selection be nade responsive to the tineout. It is
al so assuned that the value of the wait time until tinmout (WTO is 30,
that is the standby tine of 30 seconds is designated.. It is also assuned
that Sel#1 to Sel#5 are provided as sel ection #BSN of fset, such that there
are five alternatives, and that Sel#1 to Sel #5 desi gnate the pl ay

63 lists P1 to P5, respectively. It is also assuned that, in the
play list P1, the track (program #2 has been designated as the play item
nunber PIN #1. It is simlarly assuned that, as the play item nunbers PIN

#1, the track #3, track #4, track #5 and the track #6 are designated

DISC INFORMATION STRUCTURE
IN VIDEO CD INFORMATION AREA

POSTON | B CONTENTS
1-8 8 SYSTEM IDENTIFIER
9-10 2 | VERSION NUMBER
1126 16 | ALBUM IDENTIFIER
27-28 2 NUMBER OF VOLUMES IN ALBUM
29-30 2 ALBUM SET SEQUENCE NUMBER
31-43 13 | SIZE MAP OF MOTION PICTURE TRACK
44 1 STATUS FLAG
45-48 4 PSD SIZE
49-51 3 FIRST SEGMENT ADDRESS
52 1 OFFSET MULTIPLIER
53-54 2 NUMBER OF LIST ID
55~56 2 NUMBER OF SEGMENT PLAY ITEM
57-2036 | 1980 | SEGMENT PLAY ITEM CONTENTS TABLE
2037~2048 | 12 | RESERVE

FIG.14



in the play list P2, play list P3, play list P4 and in the play I|ist P5,
respectivel y. It is also assumed that, in all of the play lists Pl to
P5, the selection list Sl is designated as the next list offset (NL- OF),
that is that, if-the reproduci ng operation for the track designated by the
respective pI ay lists comes to a close, the operationis returned to the

selection |ist Sl. In suc -4 t-urf, if the time of -30 seconds
has el apsed at the tine point tign ITst S1 is in operation,
wi t hout the user perform ng anyj operatijon, [onejof the play lists Pl to P5
is randomy sel ected. The tr ignated by the selected play list is
repr oduced and, when the reproducti o'% tfthe frack cones to a close, the
operation reverts to the sel ectlgn i S1. If again the tinme of 30
seconds has el apsed w thout thle rfdrm pg any operation, one of the
lay lists Pl to P5 is selected a g.an n& Taking the list structure
as an exanple, the control opera Ehe systemcontroller 53 during
t he reproduction of a program @) | s@expl pi ned by referring to Fig.27.
In the playback control operati ongl_-tﬁe sy®tlem fontrol i er 53
<
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64 judges at step F101 whether the list is the selection list S1. [If the
Tesult of judgnment is YES, the systemcontroller transfers to step F102
and, if otherwi se, the systemcontroller transfers to step F115. At
step F102, the syStemcontroller 53 perforns reproduction based upon the
play item nunber (PIN) of the selection list, before transferring to step
F103. Specifically, in the exanple of Fig.26, the play item nunber PIN of
the selection list S1 is 1000. The systemcontroller 53 then causes the
segnent play item #1 to be reproduced and displays the nenu having five
alternatives to be displayed as shown in Fig.26. At step F103, the
systemcontroller 53 judges whether tinmeout is designated in the selection
list S1. If the result of judgenment is YES, the systemcontroller
transfers to step F105 and, if otherwi se, the systemcontroller transfers
to step F114. Specifically, if the value of the wait tinme (WTO until
timeout 1is FFh, tineout designation is not nade. Thus the system

LIST ID OFFSET TABLE
. (NUMBER OF LIST ID=n)

SECTOR ADDRESS
S

00:04:02 | START-UP OFFSET 0000h 2 BYTES

LIST ID1 OFFSET 0000h 2 BYTES

LIST ID2 OFFSET x+%%h 2BYTES

f 5

LIST IDn OFFSET **%xh 2 BYTES

NON-USE LIST ID FFFFh 2 BYTES

i 00:04:33 | NON-USE LISTID FFFFh 2 BYTES

FIG.16



controller 53 transfers to step F114 and is at a stand-by state until a
“sel ection operation is perforned by the user. That is, the nenu is
continued to bg displayed until an input is nmade by the user. If the user
perforns the selecting operation at step F114, the systemcontroller 53
transfers to step F115 and perforns the repr.oduci ng operation responsive
to the selected play list or to the | ower-layer selection |ist. On
the other hand, if the value of the wait time until

65 tinmeout in the selection list S1 is 01h to FEh, tinmeout designation is
made, so that the systemcontroller 53 transfers to step F105. In the
exanple of Fig.26, the tinme of- 30 seconds is set in the selection |list Sl.
At step F105, the systemcontroller 53 has e.g., an internal tiner, and
conpares the tinmer value and the wait time value to each other to judge
whet her or not the tineout is reached. If the result of judgnent is YES,
the systemcontroller transfers

PLAY LIST
PLAY LIST HEADER 1 BYTE
NUMBER OF ITEM 1 BYTE
LIST ID NUMBER 2 BYTES
PREVIOUS LIST OFFSET 2 BYTES
NEXT LIST OFFSET '~ 2BYTES
RETURN LIST OFFSET 2 BYTES
PLAYING TIME 2 BYTES
PLAY ITEM WAIT TIME 1 BYTE
AUTO PAUSE WAIT TIME 1BYTE
PLAY ITEM #1NUMBER (PIN=1) 2 BYTES
PLAY ITEM #N NUMBER (PIN=N) 2BYTES

FIG.17



to step F106 and, if otherwise, to step F113. At step F113, the system
scontrol l er 53 judges whether or not the user has nade the selecting

operati on. If the result of judgnent is YES, the systemcontroller
transfers to*sfep F115 and, if otherwi se, the systemcontroller reverts to
step F105. Specifically, if the user selects the alternative 2 before the
time of 30 seconds has el apsed, the systemcontroller 53 transfers to step
F115 for carrying out the list contents. That 1is, the systemcontroller 53
transfers to the play list P2 by the alternative 2, that is Sel #2, and
executes reproduction of the track #3 designated as PI N #1.

Conversely, if no operation is done at step F105 until tineout, the system
controller 53 judges whether or not random designation has been nade. If
the result of judgenent is YES, the systemcontroller transfers to step
F107 and, if otherwise, the systemcontroller transfers to step F115.
Specifically, if the timeout list offset (TL-OF) is FFFh, random
designation is

DEFINITION OF
PLAY ITEM NUMBER

PLAY ITEM NUMBER (PIN) | MEANING
PIN=0OR 1 REPRODUCE NOTHING
PIN = 2~99 REPRODUCE TRACK AMONG TRACKS #2

TO #99 SPECIFIED BY PIN

REPRODUCE FROM ENTRY POINT

PIN = 100~599 SPECIFIED BY ENTRY TABLE (PIN-100) ,

PIN = 600~999 " NOT DEFINED

REPRODUCE SEGMENT PLAY ITEM
PIN = 1000~2979 SPECIFIED BY (PIN-999) AMONG
' SEGMENT PLAY ITEMS #1 TO #1980

PIN = 2980~65535 NOT DEFINED

FIG.18



66 nade. Meanwhile, if the list set as tineout |ist offset (TL-OF) is
UYesignated, the designation is not random desi gnati on. The system
controller 53 tyansfers to step F115 in order to execute the reproducing

operation by*the designated list. - In the exanple of Fig.26, random
desi gnati on has been nmade. At step F107, the systemcontroller 53
confirnms the bit map for random desi gnation as to the selection. list S1

before transferring to step F108. The bit map for random designation is
such a bit map which the systemcontroller 53 fornms and holds in the RAM
53a. Specifically, +the systemcontroller 53 provides an area in which to
store the list IDin the RAM 53a, as shown for exanple in Fig.28A. The
systemcontroller then provides an area of 1 bit associated with Sel #1 to
Sel #99. That is, the systemcontroller 53 provides an area for 99 bits
corresponding to the nunber of alternatives that can be set in the
selection list. This area can be constituted by a 13-byte area. The system
controller 53 forms a bit map in association with a selection [list.

At step F108, the systemcontroller 53 judges whether or not the bit map
for random designation, to which is appended the |i st

SELECTION LIST

SELECTION LIST HEADER 1 BYTE
UNUSED | 1 BYTE
NUMBER OF ALTERNATIVES (NOS) 1 BYTE
NUMBER OF FIRST ALTERNATIVE (BSN) 1 BYTE
LIST ID NUMBER 2 BYTES
PREVIOUS LIST OFFSET 2 BYTES
NEXT LIST OFFSET 2 BYTES
RETURN LIST OFFSET 2 BYTES
DEFAULT LIST OFFSET 2 BYTES
TIMEOUT LIST OFFSET 2 BYTES
WAIT TIME UNTIL TIMEOUT 1 BYTE
LOOP COUNT AND JUMP TIMING 1BYTE
PLAY ITEM NUMBER (PIN) 2 BYTES
SELECTION #BSN OFFSET 2BYTES
:
SELECTION #(BSN+NOS-1) OFFSET 2 BYTES

FIG.19



I D of the current selection list, is stored in the RAM53a. If the result
<of judgnent is YES, the systemcontroller transfers to step F109. If

ot herw se, tha& is if the systemcontroller has not transferred in the
past in the <olirse of the operation concerning the selection list to the
processi ng downstream of the 67
step F107, the systemcontroller 53 transfers to step F110. At step
F110, the systemcontroller 53 provides a bit nmap for random desi gnati on
in the RAM 53a and subsequently initializes the bit map for random

desi gnat i on. The system controller then transfers to step FlI|
Specifically, the system controller 53 provides an area in the RAM 53a, as
shown for exanple in Fig.28A and performs initialization for setting the
bit associated with the stored alternative to 1. In the selection
list S1 of Fig.26, since Sel#l1 to Sel#5 are present as alternatives, the
five bits corresponding thereto are set to 1, as shown for exanple in
Fig.28B, by way of initializing the bit

DEFINIT‘ON OF WAIT TIME

UNTIL TIMEOUT
WAIT TIME VALUE WAIT TIME
0 NO STAND-BY
1~60 ;. 1-60 SECONDS
61 70 SECONDS
62 80 SECONDS
= . ~
n (n-60) 10+60 SECONDS
A . 4 ' ) A
T = - - T
FEh 200 SECONDS (32 MINUTES 20 SECONDS)
FFh . WAIT FOR INPUT

F1G.20



map for random designation. The bit map for random designation nmay al so be

Stored in the RAM 54. At step Fl1Il, the systemcontroller 53 randonmy
sel ects one of,the bits in the bit map for random designation set to 1,
before transferring to step F112. Specifically, the system controller 53

randomy selects an alternative fromanong Sel#1 to Sel #5, using a
nunmerical figure generated by a Mseries generator or a random generator.
At step F112, the systemcontroller 53 sets the bit for the selected
alternative to 0, before transferring to step F115. At this step F115, the
system control |l er 53 executes the list contents corresponding to the
alternative. If Sel#2, for exanple, is selected at step FIIl, the bit
corresponding.-to Sel#2 is set to 0 at step F112, as shown for '
68 exanple-in Fig.28C. Then, at step F115, the contents of the play |Iist
P2, that is the reproduction of the track #3, is carried

(SECTOR ADDRESS) (OFFSET) PSD
00:04:34 ~—-——  0000h —={O
' SECTION LIST St
(26 BYTES)
/. PABDING (00 %8h) /]
0020h ——={0
| SECTION LIST S2
(26 BYTES)
(/L PRBONG ]
0040h —>~0
PLAY LIST P1
(18 BYTES)
. PABDING /77
0058h —={O
PLAY LIST P2
(16 BYTES)
0068h —=0
PLAY LIST P3
(16 BYTES)
0078h ——={O
PLAY LIST P4
(18 BYTES)
L/ PABDING 7 )
0090h ———=i0)
PLAY LIST P5
: (18 BYTES)
00A2h ——=10O

FIG.21



out™. If the reproduction of the track #3, that is the contents of
he play list P2, conmes to a close, the systemcontroller 53 reverts to
the sel ection I;,st S, in the exanple of Fig.26, that is transfers from
step FIOI to step F102 for displaying the nenu. If the user does
not perform any sel ecting operation, the systemcontroller 53 transfers to
step F107 after | apse of 30 seconds. In such case, there is already stored
in the RAM 53a the bit—sap for randﬁ@demgnatl(y)\ iated i th the
selection list S1. Thus®™the sysi emﬁgntrol | er SB-tEh? Ef ers fr m tep F108

to step F109. At sgep F10% system con% 53 JU éhe;,her\

or not all alternatives2have n. ected in tlggs §a mde RﬁB ng
: . =
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on4§ Sel #2 has been selected in the past, so that the system controller 53

dransfers to step FIIl. At step Flll, the system .
69 controller. .53 perforns random sel ecti on of Sel #| based upon the bit
map for rahd®m* designati on. Specifically, the system controller 53

sel ects one alternative fromanong the alternatives whose bits are 1.

That 1is, in the case shown in Fig.28C, the systemcontroller 53

el imnates Sel #2 and sel ects Sel #| . If Sel#4 is selected at step
F1l1, the bit associated with< j Ral12). The track #5

i s then reproduced by thegpla P4 (step FIF1 : The sane hol ds
for the subsequent operations, ' L random skl ecti on operation
i s executed for the selectio [ FaBgom eLEction i s made from anong
alternatives whose bits in {h E randqonusel pec§jion at this tine
point are "1". At the stif merr sel gck,on hag been made through
Sel#1 to Sel #5 by the randpom i(fpr—opernaty Qng|it he| sfate of bit map
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forr random sel ection is such that all bits are 0 as shown for exanple in
Fig.28E. If the processing in the systemcontroller 53 transfers in this
state to step F108 ff., processing proceeds fromstep F109-to F110 where
initializatidn again is performed. That is, the state of the bit map for
random desi gnation is that shown in Fig.28B. {fhe processing at steps F1l|

proceeds in a simlar manner. Wth the g-last ant enbodi nent, if random
selection is performed i a given selection ga_’gt the state of past
selection " is stored by @Be bit and | ection, and selection is
made from anong the un cted B, |SO t It becones
70 possible to pro@' birt<ghe sarr? agnt entl© TTronLbei ng sel ected repeatedly.
If the bit map for namsemectlmﬁgi 5 stjofed~TmMthe RAM 53a, the
respective lists nmy ' qﬂ?‘to@ﬁ sel gcted, py]random sel ection during
the time interval WiNchgel hpsed &iFBe|the p 8 . -
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upyuntil power down. In addi'tion, if the bit map for random selection is
stored in the RAM 54, the state of past selection my be confirmed for

sel ection without regard to the power on/off. The present invention-:
is not |imted®to the above-described enbodinents, but nmay be enployed in
a variety of reproducing devices. The processing exanple is also not
limted to that shown in Fig.27. For exanple, the step F103 of judging as
to presence or absence of tinmeout designation and the step F105 of

ti meout judgnent may be omtted fromFig.27 so that it is judged only

whet her or not random designati on has been nade. :

| NDUSTRI AL APPLI CABI LI TY It will be seen fromthe foregoing that,
when reproducing the programfroma recording nediumhaving a plurality of
prograns recorded therein and a managenent area in which alternatives for
selecting the progranms in reproducing the prograns are recorded as the
managenental information, there is previously recorded an identifier for
determ ning the program reproducing node in the nanagenental area  of the
recording mnmedium This managenental information is reproduced fromthe

SECTION

LIST $1
PLAY PLAY PLAY PLAY PLAY
LIST P1 LIST P2 LIST P3 LIST P4 LIST P5

FIG.25



71y managenental area and the reproduci ng node is identified based upon
the identifier contained in the managenental information. |If .the
reproduci ng node is judged to be the randomreproduction, the alternatives
are sel ected*basetd upon the generated random number and the program
corresponding to the sel edtéd—att&rmative is reproduced by way of
perform ng autonmatic randinre rocgict ifon. Al so, according to the
present invention, € &ﬂiﬂg tthe program fromthe recordi ng nmedi um
having the progrgm areq i hg ggaraﬂ prograns recorded therein and e
managenent al ar eg.[ hiavi ng DI g hgrei n program sel ecting al t er nat\wes
for programselgti nlin rou@mg.lthe program an identifier for @\
determ ni fg-tfe Rjogram du¢i @ nmode and the limt time are preyjdusly
recorded | n the s#n qgrer ¢t tlhe recording medium and the dig
managenenf al i nf aJjejtey on §§rdUUced fromthe nmanagenental area. IEE
limt ting containedHfh t anagenenﬂal i nformation is conpared to e
the count value exceeds the limt tine, the

count valpue in a counter.
reproduci hg node is
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j ulged based upon the identifier contained in the nanagenent al

< Bf ormation. If the reproducing node is judged to be random reproduction,
the alternative.selection is nmade based upon the generated random nunber,
and the progtatt eorresponding to the selected alternative is reproduced
for automatically perform ng random reproduction.

72 What is clained is: 1. A reproducing apparatus for program
reproduction froma recordi ng medi um having a program area having a
plurality of progranms recorded therein and a managenental area having
recorded herein program se {ng alternatives for selecting the prograns
to be reproduced, as the& agenental information, said nmanagenenta
area of said recordi ng nedi ufm havi ng an ipqﬁjffier for determ ning the
program repr oduci ng node € arded t hgrei IT ‘as t he managenent al

i nf or mat i on.NQ.orprT3T ng: @Nr oduCT™mg=geans for reproducing the program
fromthe grogram area=e ecor-et-1g nedi um and for reproducing the
managenentfal i nformation fr oW nental area; j udgnment neans

for judgirg the reproducing wode hased mfokO€he identifier included in the
managenentjal i nf or MTitREPROBCEIBY®INDY” sai d reproduci ng neans; random
glom nunber ; sel ection

nunber generati ng ars—f-ot
means for [selecting the a
random nunber
j udgnment neans 1S

retret ot 79 aFl'
FRat j ves base

bon t he random nunber from said
N0 ng nmhde judged by said

YES SELECTION?
FIOS ~ YES

" RANDOM
DESIGNATION? YES

YES

CONFIRM BIT MAP FOR j
RANDOM DESIGNATION T~ FIO07
ASTO LIST ID | .

NO

FIO8 NO

BIT MAP ?

FI09 m

ALTERNATIVES YES 110
PRE-SELECTED? ;

NO BIT MAP SET/INITIALIZE

—

SELECT ALTERNATIVES }—F//|
FROM BIT MAP

[

SET BIT FOR SELECTED +— F/I2
ALTERNATIVE TO "0"

EXECUTE LIST CONTENTS 1T—F 115

O

FIG.27



co frol means for controlling the reproduci ng neans for reproducing the

pFogram associated with the alternative selected by said sel ection neans.

2. A reproducing apparatus for programreproduction froma recording
nediun1havind*E“bTogran1area having a plurality of prograns recorded

t herein and a nmanagenental area having recorded therein program sel ecting

alternatives for selecting the prograns to be reproduced, said nmanagenenta

area of said recording nediumhaving an identifier for determ ning the

. program reproducing node and a limt tinme pre-recorded therein, conprising: .

" reproduci ng n@dns flor reprdduciing the {rognams frofTTN@ prograft a of

“said recordi n& Jnedijum and florerlepr oduci{ne tlhe nmanaderental inf¢reafi on from
sai d managenewt rea, tijme nmeasyrenmgnt neang _forf neasurin he limt

time 73 included i g the namage nt al

i nformation reprodqced by saldureprodudlng.neans P -judgene ans for

j udgi ng the reproqu|ng nnde based upod the |denﬂ|f|er |ncluded. in

said nanageneqtal'|nfornab|on'mhen the Ilnlt t|ne|of sald time neasurenent

means exceeds the ljimt; ) wandon1nunben generablng'neans for generatlng
. a randon1nunbew : selectlon means ﬁor selectlng th¢ alternatlves based
upon the randow1nun%er from sai'd random nurber- -gener at i ng means ifithe
reproduci ng node j ydged by |sai ¢ judgneﬂt ngdans s tthe fjandom r éproglucti on;
and contygi--ngans for rcenyrol | i ng rt-Re-{r epr odugi-ng{means f¢F---
r epr oduci ng tﬁm prdgram asqoei gted with the alternatjvé sel ect gdby said
sel ection neams:___ 3. The neproduciing 4pparatug as|clai ned |n Claim 2
wher ei n sai d '@dl’ecili on nmeanfs Tfcl-udes gt67f3ge neang fol storing the
sel ected al tegnati Jes, and (weerjei n, in.seiﬁct[ng o o
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the next

alternat| on a random nunber, the a
than those stored i jﬂ m ms Is selected. 4,
met hod:if or programr a recordi ng nedi um havi

area having a plurality of prograns recorded therein and a

area havin
sel ecting

sai d managdfhat als sebaimed sb¥d recordi ng medi um having an identifier for

determnin
managemnent
managemnent
repr oduci n
managemnent
gener at ed

r epr oduct i
repr oduci n
selecting s

a recordin
recorded t
selecting a

managenent
determnin
t herein,

i nfor mati o
I ncl uded i
judging th

g recorded therein program 7gelecting alternatiVes or

anssnnsevasse

t he progranms to be reproduced, as the nmanagenental information,

g the pr ogrﬁnkéﬁféaaéghggappdeaaﬁg Eaeopiaértaherx@pﬁroa‘mdﬂibn

| inf t |
HTOM 6 HEEPORHAG e AT Ll DR R FRIGEA G T &

Q?Iﬁi&ibaﬁedfupabgﬂdms retenddd erherera uged almanagamental
a
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0 RO g A A T

ofox n salecingnethe stmppgm to be reproduced7,4 as

%&1{5’98{1&9&%&‘1“ A5 FRCAke W té’hicﬁ'%ﬁh&@éﬁéﬁt&i saleact e taalsaal d

rep rodUC|n net hod, f or m r epr.oquct i from
FeRarRTATRAIUE BASGREN R cLORRVI HIER Bhr GRtPF TR Rod s
ﬁlgf &hPaNdrapiBaage ANt alodwy eapﬂ‘wedmcde&isor'dhdréhmeas prdmr am
ternatives. for_selecting th lnﬁ%% ¢$ns to be reproduced, said

ANenRgemeRtal; R B HH AR nE hg an identifier for
g t he peppoduciegroeans nfonuckpreducing mhe tragyae -from thal

ﬁé%fétﬁgaggg %tfepssal(?% ar['ecordfr?c_ﬂrﬁga'fuﬂgaﬁae FORN QTR A i ng

m sald mana area dnhd conparing the limt tinme
ntkei vansgeneneal information frxom %%Jﬂitm%%ﬂ‘%“%?t% cdteker ;

e reprodyshost Rdsnbaged ypagihbe theéereproducing mode based
upon the identifier included in the managemental information
reproduced by said reproducing means;

random number generating means for generating a random
number; o .:. o
gselection means for selectlng the alternatives based
upon the random number from said random number generating
means if the reproducing mode judged by said judgment means
is the random reproduction; and .

control means for controlling the reproducing means for
reproducing the program associated with the alternative
selected by said selection means.

2. A reproducing apparatus for program reproduction
from a recording medium having a program area having a
plurality of programs recorded therein and a managemental
area having recorded therein program selecting alternatives
for selecting the programs to be reproduced, said
managemental area of said recording medium having an
identifier for determining the program reproducing mode and
a limit time pre-recorded therein, comprising:

reproducing means for reproducing the programs from the
program area of said recording medium and for reproducing
the managemental information from said managemental area;

time measurement means for measuring the limit time



i ncluded in said nmana gemental i al information if said count val {fe_I"sTound
sé#

j udged*to be

=

Pélc[i\fEH\GE %h SHE ET

S?Id conparlsgi st e ﬂho have exceeded said limt tine;
alternative b m;’ﬂﬁ ,lgmﬂ ated random nunber if the rep \39 é,z 5g|:EBd1ggas
. at

tl On | n Sal d _I UdngEﬂt St ep1 a .............................

l

I

repr oduci ng t he prograr‘h a%sociated w thgghe alternative sel ect ed by said
sel ecting step. The reproducing, nethod as clai ne éh | ai m .5

wher ei n thel%W¥%@%%t+Qe§h%éW%%%$§W¢WF%%u%P%Rﬁ@ﬁﬁ*?ﬂ)%ﬁﬂﬁ?

when the nexéppbdetiagiMeahs; sel ected based upon a random nurrber an
alternative ot her

h
recordi ng medi un?‘ﬁ‘gqgﬁﬁ}lge‘ﬂ?s%ﬁ? aﬁ?’glﬂt&‘g %n%%ﬁ \r%?al pﬁpﬁéﬁl %l%d% mOde basedb\

t spighq,

recorded thepenn aie a ddeagéféetal m@budeﬁl na-waglﬁgl@al dﬂapTag;ﬁﬂmtﬁ'-a]sai d
%Pﬁa@ b "Gnah Jﬁlgéﬂiiﬁl Ene' Nt b5y NG i W el e i dious

managenent a}

reproductlon or ran om re

tion ase upon random nunbers is to be

performed DyesRsg SXCPeagr h?rebmbﬁﬂctlon - .. 8. The recordi ng nmedi um as
claimed in Cla'n}gn&Bﬁrﬁﬁﬁb@rdg@ﬁérétiﬁbfmeéﬁﬁfﬁﬁfn der irepdpMandom. - -

reproduction based upon the i

an opera_tlo%?‘PP?ﬁ_rn said linmt time is recorded as the managenent al
i nformation in sgeleseiagenmeans ﬂmeaselecting the alternatives based.

75 th I t t
{ cpr otci ng PRS b Bg ATl A B, 82147 aR oty G ) O

entifier 1n case of t user not performng

havi ng an |rdeantlsf1érth©rrener‘e<ﬂ1m¢hﬁ19\gn¢<ﬂfe w@qp%rhY rﬁﬂr%cﬂ}tdgi@%d'@ad?ﬁi t he
limt tinme pLeeheCPLAGGM! PEHBLBuction; and

control means for controlling the reproducing means for
reproducing the program associated with the alternative
selected by said selection means.

3. The reproducing apparatus as claimed in claim 2
wherein said selection means includes storage means for
storing the selected alternatives, and wherein, in selecting
the next alternative based upon a random number, the
alternative other than those stored in the storage means is
selected. o

4. A reproducing method for progrem.repfoduction from
a recording medium having a program area having a plurality
of programs recorded therein and a managemental area having
recorded therein program selecting alternatives for
selecting the programs to be reproduced, as the managemental
information, said managemental area of said recording medium
having an identifier for determining the program reproducing
mode pre-recorded therein as the managemental information,
comprising the steps of:

reproducing the managemental information from said
managemental area and judging the reproducing mode based
upon the identifier included in said managemental
information;

selecting an alternative based upon a generated random
number if the reproducing mode is judged to be a random
reproduction in said judgment step; and '



conprising the swduci ng the nmanagenep ral
from said nanag area a nparing the limt ting
managenent i nfor @7 vaI ue of a counter;
reprodéici ng node bas ent ifier included in sHLI

mfor(rjraél on :jf sai d count \7al Ele s fourd in said conparison step to have
exceeded said limt P I Mes he
gener at ed randont ﬂﬁﬂ%%?l?g EW? prﬁéflgbcg%°é9a§E§QWﬂéﬁ udggg: El%é
random repebectednbynsaidds¢leghibng step:; and repr oduci ng t he
progr am associ atgd wigh.d HdtHod $BCEEEGrbN S bRt Erdn et ep.
6. The reprodumg r}?106(}'!903 CJF({E? J’ In cl a% SQJ\CAherlZ%] the _alternatives
sel ected i nasegee @@tﬂl?@l‘é‘ﬂe}ﬁa‘é*@sﬁ‘(ﬁ@g% axgrefaving feml ué‘{ale]értﬁ’at i ve

i s sel ect edofm?)%igf'&ﬁé‘ +880+368E OPhEHEDE and 2 ndlriRfeRintel qirar Hdwng he
stored alternatives. .is sel ected 7 avi ram

area havi ngracpree ?‘SPlrbfprﬁ%“hﬁt?lfaggépgeﬁf{:ﬂg?ggﬁv% %rr?ge%aé:e
area for nmegigi pgogiaing oghangepwodueed, said ananagementakr arefaorof

identifylngsai&mgégggdingoﬂghgﬂﬂuﬁaving an identifier for determining
the program reproducing mode and a limit time pre-recorded
therein, comprising the steps of: _

reproducing the managemental information from said
managemental area and comparing the limit time included in
said management information to a count value of a counter;

judging the reproducing mode based upon the identifier
included in said managemental information if said count
value is found in said comparison step to have exceeded said
limit time;

selecting an alternative based upon a generated random
number if the reproducing mode is judged to be a random
reproduction in said judgment step; and

reproducing the program associated with the alternative
selected by said selecting step.

6. The reproducing method as claimed in claim 5
wherein the alternatives selected in said selecting step are
stored and, when the next alternative is selected based upon
a random number, an alternative other than the stored _
alternatives is selected. T

7. A recording medium having a program area having a
plurality of programs recorded therein and a managemental
area for managing said programs, said managemental area
having an identifier for identifyiné' whether continuous
reproduction or random reproduction based wupon random
numbers is to be performed by way of program reproduction.

8. The recording medium as claimed in claim 7 wherein
a limit time of performing the random reproduction based
upon the identifier in case of the user not performing an
operation within said 1limit time is recorded as the

managemental information in said managemental area.



76 reproduction or random reproduction based upon ran
performed by way of programreproduction. 8. The rec
claimed in claim7 wherein the limt time of perform
reproducti on based upon the identifier in case of the
an operation within said limt tine |s7%ecorded as the
Information in said nanagenental area. :
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A video CD has a programf area having plural recorded
programs and a managemental area in which alternatives for
selecting the programs in reproducing the programslare recorded
as the managemental information. In the man&gemental area 1is
pre—recorded an identifier for determining the program
reproducing mode as the managemental information. An optical
héaq 34 reproduces the programs from the program area of the
video CD, while ;eproducing .the managemental information from
the managemental area. A system controller 53 Jjudges the
reproducing mode based upon thg identifier included in the
managemental information and,_based upon the judged reproducing
mode, selects an alternative based upon the random number if the
reproduéing mode is the random reproduction mode. The system
controller 53 controls the optical head 34 and the servo circuit
37 for reproduéing the program associated with the alternative.
The audio data of the reproduced proéram is decoded by am MPEG
audio decoder 40 and outputted after conversion into audio
signals by a D/A converter 45. The video data is decoded by a
video decoder 42 and outputted after conversion intb video

signals by the D/A converter 47.



