TI TLE OF THE | NVENTI ON P |VLI|tIITEdIa Optical Disc which Conforns to

 the_Motion Picture Rating Systens in a Variety of Countries and a
Repr oduci ng Device for Said:Disc 5 BACKGROUND COF THE | NVENTI ON
The present invention relates to a

1. Field of the Invention
mul ti medi a optical di sc which stores multinedia data including

digital video woomqigtata, audi o data and sub-picture data aspgelboszzbo a

10 reproduci ng device for the disc. More specifically, the
invention is a technique related to the different notion
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" picture ratings systenms in use in a variety of countries. 2.
Descri ption of the Related Art In recent years therée has been a

spread in the use of 15 optical discs, such as |aser discs and V|deo
- @GDs, as optical storage nedia for recording nmultinedia data nmade up

of vi deqyo 841§} and other such data. O the ' CDs
have achi eved%osto?%ge capacity of around 600MB (nega@??’éé’k‘qﬁgﬁ’ a

medi um whi ch was originally 20 used for digital audio, with the storage
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As the result of recent research and devel opment, DVDs
(digital video discs) which achieve a dramatic increase in

- beemdevetoped—SucirHBvBs—trave—a— Sterage—eapactty of

whose image quality is

vastly superior to video CDs (whereby 5 an increased anount of data is
tinme) can be stored and the maxi num

i ncreased to all ow the recdPCiNRI62923 ONg

around 4. 73 (gigabytes), so that video

used per unit reproduction
repr oducti oG48t an be

st or age

titles. Mor e precisely, the reproduction tinme of seventy-four
m nutes which is possible with a video CD can be increased to over
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storage of novies which, due to their |ong reproduction time, cannot

be recorded on vi déo CDs, wth the |ong reproductlon time and high
picture quality neking DVDs ideal- =~ = for such storage.” 15

Regarding movie titles, it is comon for several di fferent
versions (or of a same novie to exist, such v

differing fro#&gggﬂﬁﬁther I n content. As exanpl es, Eé?gQ%§%9 e an
adult version.and a general view ng version, a cut version and a
no-cut version, or I nena. version and a telev on broaggast
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a selecting

unit and a reading unit and is a system which selects and

repr oduces one out of two or nore versions of a sane filmstored on a
Sofwef-e—carief— 2

The software carrier referred to here has the video dat a bl ocks of
the following three types stored on a sane track. = 1. Bl ocks

i ncl udi ng v
2. Bl ocks i
versions.

| deo data unique to one of the two or 5 nore versi ons.
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3. Blocks including video data which is common to two or nore
versions. 10 ~— For thi's kind of reproduction system the registering
unit registers which of the versions is to be reproduced. The
gelecting unit selects the common bl ocks and only the bl ocks whi ch

are uni que tQuilbe <l ected version. The readi ng unigeppeitasdie

video data for Pﬁe Sel ected bl ocks 15 fromthe software carrier and
generates a reproduction signal, with the video data in the sane
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block B is video data unique to version B (such as a general Vi ew ng
version) and comon blocks 1 and 2 are video data 25 which is common to

—Bet-h—rer-stonSs- Fa-the Pt esemt C/\allplc Lhe bl ocks—deser+bed
above are recorded on a software carrier .and "version B" is

regi stered in the registering unit of the reproduction system In
this 3 ~ case, common bl ock
1, optional MY and common bl ock 2 are sel ect ed PET/IRIGN2933 der by
the selecting unit and the vi deo data in common bl ock 1 opt i onal

bl ock B and comon
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block 2 is read by the reading unit. 5 By nmeans of this kind of
conventional system for an exanpl e when an adult and a general

vi ewi ng version of a same novie title are recorded on a software
garrier, the conti nuous reproduction of only the general view ng

ver si on the adult version can be achieved. By d 10
parental | ock ggrﬁ}gtﬁachl eved whereby parents can ensure Pé‘f} at Pﬁg
reproduction of a general view ng version, which does not i ncl ude
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specific country (or_r different countr (or
fegion) . ThiE L R Lmﬁﬁi&hf&ﬁtmm&éﬁamﬁﬁﬂﬁ&wgm
on adisc are PRI PN S ip s h LI HEMEL. RPNEERESALEF A F—s %

5 RICBETREEFAT—SEAREL, DMERA-NV—-THROLEFAT—

IO BEUVRIREFRTREISNEBELVRNVIHIETEIETAT—-7%(R
EBETNEETAT - LARETSAREFRE,
ARESNIETAT— 7 2BAMTEIORALLBHERICERT 3BRG

SFREDOHEBEIITHELTH &0,

10 CCT. WEXRREFRI.

BEVRVREEBRIRESNEBELVRALL, RRESAEEFTHF—-5 &
A—7N—TROZEFAF— IO URNIDEA BT ZHEBE,
HBRSOLBICED., BEVAMI—KTE VAN ] DAEETZHEIHE,
ZOURNIDHHENEEFIF- 2 XRETIE I RESE.

15 HRBOLBITL D BEVANVE—HTE VRNV DHAFELRWH IR,
BEUVRMIZEOURNVIDTH 2 BRI IEPHOBURNIDEXRRET S
E2REPELEBTIMRELTH LW,

hmmmk&nﬁ\ﬁ&i%&&v$ﬁﬁ¥&txbf»*?ﬂ@&@EF#
F-92BETREDERET 0T, BEEBIE. TV-THOEFAF—%

20 EURNVIDBIZHET 3HEREL, Y N—TADAOUS L ODDEFAF—4
ZHEETHLEVTIV, #-T, BRRBEBIER Y I NTHYENS, BE
EBEIN—TREMEETAF =S ESN—TEATORNEFAF— 5 L %
BEVANMCEUTHERERIETHETAISLNTES, £/, XBLEEE
B BEVRIVREFRELDRESOABEVRVXBZEN LY BRARE Y

25 RNVIDEBDETAT—IE2BETAILENTE S,

T, WRBEFRIZ.
REBOREIZLAN>TERF— S 2 IETERERRE.
EFFTF—sboBETF—-S4+BETIHEBEFRE,

BEF— S LA BETREUBOETEF— 0o, BEINAEBEF—4

8




rating systemin accordance with the self-regulation of the 20 film
i ndustry in a given country, which differs fromcountry to country.

ci fic expteamattomof—the +att+g—systens
used in different countries. I n Japan, self- regulatlon by the
filmindustry is 25 performed using the three | evels "General View ng",
"R' and "Adult" which are based on the content of a film Here,
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hi gh school age or younger and "Adult" is for filns which shoul d not

be shown to under eighteens. ' In the USA, self-regul ation by
the Motion Picture Asso-ci at i on of “Ameri ca -('IVPAA) is perfornmed using
the six 5 | evels "G, "PG', "PG 13" , "R" , "NC- 17" and "X". Here,
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Australia, so that rating systens differ between country or even

between regions of a same country. Because of these differences in
—+t—has—rot been—pesstbi-e—Fot a convept+eral—ei-se on

whi ch three verS|ons of afilmfor, 20 say, the Japanese rating system

are recorded to be validly used in anot her country with a different

rati ng system If it is supposed the aforenenti-oned ratings

probl em WORJa4Shot occur, there is still the probl em of PETEPIEDINE ent

| anguages used in different countries. If, for exanple, 25 di fferent

| anguage versions of a filmare to be recorded on a disc separately

to the plur&ipty loTH&Hsi ons for di fferent - ratings, while this may be

mwmmefougf@” H1BoA53Y 1 2 0 FUR SRS DB d P S pT c

t wo- hour fil

BOBEMTO L W BEAR T o —F v — FEFT. |

H18i.HR1ITORXRFwF130KFLE. YAFLHANTLI 3 I2LE3HBL

5 VRVEIEUAPGCOHNABORER 70—F +— hEFRT,

M19A~19CiH, BEIDREMISSIEI DIKRELRTBEOL -
F4VIREDFEETTRERTH 3,

H20B3. RV 2—AA=Z2—-DRFEWETRT,

- R21id. ZRUKKIAET A R/ ORBFEERT 70-F +— 1+ TH 3,
10 RUAEEBT 3 RHORBOBLE : -

ARBOIETBINFAF4THF 4RV, BEBL20mmOKT 4 R
CHEH4. TFHAINLIVOEREREZERLLFAVIN-EFTE - T4 R7

(UFDVDEMT) 2HWEMERTET 3,
<SHF 4 R7 OYBBE>

15 -H2iDVDOWER%, B3ii20— W%ﬁibfﬁﬁl%T?l?ﬁéo
DVD107i, HECTHMISEEHO0. 6mm (0. S5mmEE0. Tmm
UT) 0% 10BWEE1 08, 20 LioRRRSORMBEHE LA HRE

LO09,. B20BWHEHR]L 11, BHHBLOSLE2OZEHERLL I ORI

BYOhHELEETIERBL 1 00 oBREA, S5, FECHUTE?
20 OERERL 1 1O LRSXNVAMNACOAMEL 1 288 F5h 3, AEE

1128, BAMIKRITITHTHLN. -

AERENT., kE- Allsﬂkﬂbﬁﬂ#MbﬂéhbmeﬁéiﬁA\
HRELL2XBRENZLMOELREB LT 5. H1OBNLKL 08 L1§
HEL09OBTIER. REEFCLINAOE y FABREN, JOEy b

25  DRILABEZAZ LKLV ERSEREIN G, 2FD, WHREL 09T}
H10BRER] 0 8OMAOY y MERDPEEENZ, COFy FORE DM
BIICDOBAICE~RE(RY, Ewbﬂ?%ﬁ?éﬁﬁb?v?@Ew?bﬁ
(HBREATHZ, 2OHE. BEREENALLTLE,

$h. B1OENEHL 080y FIBRENTHELEEAME. FAL
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There is the further problemof the reproduction device to be used

for such a disc. Here, white it is necessary for " - a reproduction
device to select an appropriate version in . accordance with the
ratings systemin force in the country 5 of use, it has not been
possi bl e for g vice to reproduce appropriate s ' '
anot her countﬁyagwgg'gion. From t he standpoi nt oﬁﬁghgﬁggﬁgﬁr of
novie titles : (which is to say, a disc manufacturer), it is necessary

t te, distribut d t di -‘nNot | f
Wt ferent vt BHE ovetere S ) BPAH & | Hotian i MACG A0 B T 0 SWEK
Y , ; " \
e b TR E IR T, BRER D0 B3 H A U or i AW B 500C
BROMO B LI, RE—-AL1 1 3BBHEIhBZEiICLY ARy P11 4

ORHEEMLL LTRY &N, |

5 DVDTONARy Pl 14k, WL v XOMOBNANAEL, KE-L
OHEEANNS WD, CDTORZIRy Mo UAXERTHL /1. 6ItH-T
L‘Zn '

IDEIBYEMEASODVDR, HEIHL. TEHFL PORBLIES
TXx3, #14. TE¥ANXAPORBERE, ThETOCDICK~RTHEFEEN
10 REITHd, 207, IITHR. BHELOEHEOKRBLALRTETH D,
BABMII VTOEFADD T4 F i ~T 2 WM LIt TR ESRB L
HTE2, COLIBRBHROLD, WDRIELORERKIHEETELT
W3, o

COEIUKRBFRAEERRASELERYEHIE, LE- 20X Ry FEDONHE

15  {ThB. AFvy FEDX, Ry FED=L—FOKEA/HHL > XOHN
BUNAOHERTEAONZOT, LDL—FORBEAENISHOMNASLK
E<TBIEIED, ARy MEDENISBDIAL I ENTEZ, BETAE
ML XOBOBNARKRESTEE, FAERENE T« R7EER

. E-LOREMOMHBTBEEI L) ITMENELZETHE, JhOBNER
20 5~¢, DVDTRENEROBES M LT 5, ENEREMSTHE.
BOBENBLLZ L0 NOMBEANEET 54, DVDRAOEHEEY S
DEBIERLNINEHHLTE Y, BEAOMASERRUL TS, KR

BIO2KOERR, HELIVEIFSELVHOEXERATIOREZ L1,
DVDAhSOF—FRAMUKIE, BEOEVG65 0 nmoORarRkL —¥

25 EHBLUYXONA (BOM) 20. 6mmETAEXL LEXERENALSH
3. ChEBHEROESAHO. SmmicH Lo tithbE-T, BHE
120mmOkT4RA/ORBERERTEIMABRN4. 7651 FBEKR

Eok, COLIRKERE LT, RESHENHAET I —DoREE—HKOHk

BF4 X2 IZRBL. SHORTAEEMHLTRIETE L LTINS,
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ratings systens increase, manufacturers have had to focus on
countries where they can expect high sales. As a result, 15 users in

cotntrres—which use—nirnor—t+anguages—or—ratrngs systefrs—have—net—been

able to enjoy a great variety of novie sof t war e.

In view

of this situation, it has been the dream of novie title suppliers to
be able to prOV|de a full-length 20 novi e conplete with versions for
different | FQAHYR and for different ratings syste®ETER2%23ne di sc
whi ch can be used . wor | dw de. SUNNARY CF THE | NVENTI ON

It is a prlnadé Object of the present invention to ~provide a disc

whi ch can bew<

enDEB B FIL ot RFED N et 6 TH /X1 B &é\)@rﬁﬁﬁﬁﬂiy Bhil t he

world and wpieh pan achi enes- 9%EQEELTE?9550

10

15
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KTFTARIUROTF—7HK>
l4ﬁ\$%MML$H5%742?éﬁ®T 9#&03%%T?o

ARKRT &I ERTFARIEF— I BERINBERIE. U — KA > (lead-
INERERY 2~ LEREY = K79 b (Qead-out)ERRANEINE, 350,
FY 2~ AEREHEY 2 - LAEBEBRL 7 7 AVERDSRD ., 7 7 A VERI
EFt k- 7+774W(MTEF#?*—/+&M?)é§&0t7194
b»ﬁyk7y4w(MTE?#&4#»%;P&MT)mbﬁ5.mk\ v
#vz—v+‘8¥#94FWﬁvFﬁ ARBHATRRAOEELZThZh 1
P77 ANELTRIBOED, Mzﬁ&ﬁ%ﬁﬁ?bﬁALﬁ774W$ﬁ
KEXLEZOT, BERBLSIAEBERBIT AN RERT 2 UM
TrAMRAMUTHIMT B ENEE LL,

fU—bJ/ﬁme\ﬁT4190ﬁWHLﬂEL ﬁi%ﬁoﬁéﬁbﬁ
BROMEREROF—S &, ALV I VBT - TV ERRRENE, S2T
NU U NVERT — TWﬁ\lﬂlﬁb/9WUw7%¥ﬁT5fbmb - 4
/7’&~B§'§'5§$’ﬁﬂﬁlﬂiﬂ)ﬁiﬁ‘f‘$b #YESWT. HBOELV-TF4 7
URIISHLTERT 4 X7 KEBENES 4 vk EOBEVANVTEET <&
PEBLTOSE, B5. ALY IARBRF—T iz, V- FA4 VERIERSH
TS, MOBERTLRS . AALKY 2 - LERAK 1 D07 7 4 LELT
EELTOROL, £k, BRTIEFH XV D—BTH L,

rv—r77FamJu‘ﬁf4zaoﬁﬂﬁmmﬁb,£u1~Aﬁa#ﬁ

TURILERT TS rRBHEENS,

rtu;—AﬁmJu,u-b4/ﬁm¢u-r7arﬁﬁomumﬁu #
BOIE. BEFS vy ) LIE—REEAE LT, BHTEHORET Oy 7 (&
75 ELMENG) hoRB, BRET Oy /2, 2kAL L THEDTOy I F
yﬂ—(ﬂ?&?va)Tzﬂéhégﬁﬂfnw¢ﬁ4zu\ﬁiﬁﬁu&
BRMKHBETH B,

T+U;~AﬁﬂﬁﬁJﬁ\%ﬁ7n/9bbr4z7éﬁoﬁﬂhﬁﬁn7

13



Feproduction control in accordance with the ratings system

6 in force in the country of use, as well as to a
reproduction device for the disc. ... ..The above object can be
achieved by a multinedia disc, conprising: a ‘vi deo data st orage

region for st 5 pIurallty of video data sequences; ment
I nformati on Wo Shﬁf"orage regi on which stores nanagenent |nféﬁﬁ&$a Ny~ t he

managenent i nformation conprising group information that - shows which
. video data selgu._engeﬁ ;}a&embeeﬁu grﬂ%?g tolge§ rt?r(ln'cernational Standards
M@mmﬁm@l3346ﬁ£®ﬁ%kﬁofs774Wﬁﬁﬁ®774wwﬁ
ﬂﬁﬁﬁénéo
[EFt2x—=Vr]l i}, FAR/L240EABBERT., COEFATR—
5 Vyids KV a-A24K054 PBRPBLEHBORE /ERETS12HOD A
Z2-ThBEEYa-bAza—RRTHEEET 3. 2k, BRENALS A}
WDTF 4 X LORMEBERETZLDORIERELT, 74 PVH—F K
A28 F—Thbi#Eh3,
TEFF5 4 MVEy MR, 12054 b VEy FOBBREBERLLZHEKO
10 l:"7"-'7l'71'7'-'/"_19 F(UTVOBLERT) L2hooBLEMAROHBEEE
 ERTLT.REBT oy 70%ME (2048x%xn) DH¥L4 X% D, T T,
FAMtEy b (BB, 74 FPABELRY) Lk, fIAE, BURET” &
ATV "RV B EOV T4 v INREB A=V a BB BBAIIE,
NR=Jg D354 MOBHTHZ, COBE. X—TaVNRREBFA
15 MEATVOBEHXETALENTEBDT, EFAF A by PIZIZ, #11
Ny hOBBRERLEBIXERSLOVOBEN—-YVa VEANOVOB EHLT
EEgIhs, '
SEFAIAL MEy bOT— B> :
BSE,. R4HFOEFHIM4 ey FOABMEETRT, ARICRT LI
20 - EFAILINEy MR EFESA by FEBEBEVOBEY bEDS
K5,
[VOBEyw b, 1204 bty VOBEBEOVOBRHKHERIL S,
EVOBR., EFAF-s L b, HUOF-F AT~ 5 EHBORBRE
F-y LEBRBENA VS - —TENTHRE NS, VOB, HHOA -
25 ¥4t?—9%ﬁﬁ®f\1003?1?—&&&6K\B*? XEE. TV
REE FAVYRB. ASYTHE, PESL S ESORUBEEOEFNERTE 3,
HEL\ BHOMME T~ 5’!# ﬁ&oifa‘.émnmiﬁ%%ﬁﬂ‘é & & w ik
KLTWh3,
TEFASA bty FERBER] R, ETAFA ey VEBF-T N,
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to conpose a group from which only one of the conmposing 10 vi deo data
sequences is reproduced, a level ID for each vi deo data sequence in a
- Sare—groty—att—a—set—of—+ink —tmformatTom—for each videodata—sequence
whi ch indicates a - next video data sequence to be reproduced after .
conpl etion of reproduction of a video data sequence in .question; and
a 15 | evel map storage region for storing a separate table for

each countryMAY/MIBl where each table for a country/regi on PCTAPISN23R| ydes
i nformati on which maps each sort level in a sorting system for the
country/region to a level ID. ~ Also, the table for a

country/ regiof Wyt st Bl S2EE [Ny 2 Bdi F1e ol T - Dobtld B4 Bdithe
correshonding Y ¢y FIEER b S Boy KPR Mk e o: b o
each sort il S¥hE KT LI WH . H IN bk §AHY 50,00 MY be

[FRySAFz—VHBF-TN] B, RO T 0SS LF 2 Y IREL,

s &7O/54F:-HBKNETZUKOTD/5 4%~ VEE (TS D
S50 F -V BEDLKEBEF—TNERLR) LEERLEF—TNTH 3,
AETR IO /S AFz—ViliSl~4m, FO/SLF=z~-VEBES ]~
Fm&ARLTHY. L H1ITHIET S, £70/F74F2— VBRI, 120D
FOYSAF 2 ERTHE. THEOBHUBOVOBOBEEFELTTERN

10 BPBAICHT 3HBEREIL, CSTFOSFLF - (BFPGCER
T) Ll LEBEMFCEE N —RIBLShEVOBOIETH S, B Ts
4 MVEEER, LEERFERERET I LLED, EEOAKOVOB %
TEOBFTHMLEDETIDPOPGCETEIENTES, PGCRIER.
PGCORVINBy I VRNV (V=T 42 7) BRESDLTVWEHL I,

15 REINTWEIREOURNEELERT, '

T4 4 Y — %f4/?%2ﬁ$lﬂ\*E?T?4b»f;bkﬁ§n6
BMOPGCLE, ZNNBTEEFTAS L MV EERT.

UF. PGCHEMEP G CREOHMIZSVTHMT S,

LY MY—ZhhPGCCHBOE 2. HENRE., BLEH. EHFERITF

20 xh3,

THLEEM) k. PCCOBERMERT.,

MERME . %P GCORIZBETEP G CHBERT RSV 7 HE
gxhs, Thitdy, EE%E&:‘;L\TE&UJ PGCERICHEEXETHET
BoltTEB, PR, 12054 FLE, 1DOPGCTRETIZE b,

25 _3')0)PGC'CHEETZ: &b, %o&iﬂ@PGCTﬁ!ﬁET% EbTx3,

MR 3. PGC%H&&E?%E&OVOB@FEE?%%L RE® %
BEFRTEOIR,. EVOBOETA R 7 LOBMEBRDORET FUXEZB/TRA
VEIRMNLED, CORLAVIDRFPGCCERBT2H42OVOBOBEMF
A2ELTVE, RIAE, PGCHMEE lOBKRWMIZAVOBE 1, #2, #3
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gp a plurality of sort |evels which show viewi ng regulations 25  which

correspond to an extient to which violent scenes and sex scenes are
included in video data and each sort |evel is .. expressed by a

¢har act er string which expresses an appropriate nane within the
sorting syst odest i on. _ PCT/IP96/02923

By neans of the stated construction, different video data for adult
and general view ng versions can be grouped t oget her and

et now sheg RUOR S 4L KR PRI ol gy B o Fee, |
force in evepugepyyry sk 1nd k5iz, £EEOVOBOBABER2HBET 5. THbB,
PGCifd# Licdnid. B—icVOB# INEHEEh, RIZVOB # 2 #EB4&
Ih. BRICVOB#IMEBEINAZ EiIchd, PGCHERE 2icthid, %
5 —IZVOB#4MBEXN, RIZVOB#5MBEAEXh, BEICVOB # 6 X8
ExhaIlichs,
BE. B50EFA54 bty bOF— SR, EFt2x—Y 2 07—
IER (B LARTHD, ThPASBIELLEANERI NG, EFF
S4 b ey PADEFHF 4 b ey MERB®, EFF 54 ey HEE
10 F=T %, EFARRZ—V+ATCREFNEFNET X -V +EEBER, €7
ATR— Uy EBF—-TIVERLR, EFAvx—Veid, EFES4 by b
KHUT, 2—959 4 PVEBRTALDOEY 2 — LA =2 —HEHRIOS
EMELLUTRE S, COFY a—ht=a—b54 MVERRBICPGCHH
(LEkD-TI-OHEOVOBASHAE) LLTREEILS,
15 H6i3. LEBBIERICEEINIPGCLEVOBLOMBETRTHIARTS
2, ARDPGC# 1it, 32OVOB&#1~#30543, COHPA. PGC
HEL lOBEEEIE. ChoOVOBE 1~ 30HBMAERORET FL 2%
4. AEIZ. PGC#2hSPGCH#THRRDVOBEZMBRERL LTS,
PGC#2=VOB#4, #5, #6
20 PGC#3=VOB#7, #5, #6
PGC#4=VOB#8, #5. #9
PGC#5=VOB#I10, #11, #12
PGC#6=VOB#13. #11. #12
PGC#T7=VOB#I4, #15
25 ThoDOPGCOBAR., MOPGCOBERRTLLLE (RABa< YK
ik hEEEhiEE) . X, MOPGC¢®VOBQEEﬁ¢L$hTﬁﬁ
BhSfTbhi L&, BABENS,
¥, H6OHTI. VOB#5R320PGC#2~#4KFKAIH,
VOB#6i22-20PGC#2, #3ik&AINTWVS, $4. VOB#11XR
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region, so that video data corresponding to the desired | evel can be
reproduced. Al so, while the separate setting of these rating systens
' ' are di sparttres—between

countries/regions regarding 10 the nunber of sorting |levels used

and their . actual restrictions, each of these sorting.levels can be
expressed using a character string so that a reproducti on system
with WOPTI4d%kent flexibility for a variety of ratingP6FIRPEAIBan

be achieved. 15 Al'so, by recording a plurality of titles with

di fferent sort levels on one di sc, a reduction can be made in the
cost Ugol thid \s & D@ PeG Qufih et b debﬁ'lﬁ:hfg vadd mdahind bt B2l

i o0 wor | ok Bt B B S0 Wa SRR IR oS Vi op BB
reproducti Qixh 2 machh. VOBH#A L THA -V VEBOHS, VOBH#5 &
BONN—-Y s v itkABOBHLTHIBACRAAEINE,

5 BT, PGCEM#TF—7TNOBMIKODWTEOIRENT S,

M7, IS5 FOBBRF—-TNOL W ERATALRTHARTHS. PGCHE
B —TN (BEF—TN) 2z Y —ShiEPGCREDE LB, Tov 7
FA4F. Tay7E—=F, URNNVIDDIOES, '

F7n19947Jﬁ\PGCE&L%V?%PGC#fB;?&SnTDB

10 IEIEET, BRALSBTTRMTS:2H, PGC#2, #3, 4k, F—
BREIZBIFE -V VHRBIREO—PATH> T R—WicBEIN B
DET3, SOBA, PCGCHEBE2~£413. PCCHEMT—TLRITEEL
THR#MEh. £/, PGCRE#5~#6b,. PGCHRRF—TILH (BETF-
TR) iU THAEHhE, PGCR#L2, #3., #4ik. 2h¥ho7

15 Dy 784" Toys” FRESNS, ., Tov 7ENTHEL
PGCR. Tow s 47K FTnw s HEEZIN S,

[FoysE—FKlit, PGCERERHETAPGCHT Dy Z7LEATLA
W4 (7o 70BE) KIZES (ull) THYH., 7oy 7{LZhTH3%
AIPGCHEHFT—TVHADPGCCELOBRMBEBEN T o v 7251 3 KH.

20 P, B (XREXR) oMW THEIh%ET. BERALBYFTHRWTS L. L
EOPGCEM#2~#4PCCHBF—7INICARLTRAZTNI DT,
ZWZhOT oy 7E— Fid. %£H. v, RBEUS, 1 70y 7 2#H8RT3
PGCH#IZ. PCGCHBT—TNAREZE L TEFGINTIAVNE, HER
Hbi, PGCRBEBERDVLWIHRKTH 3. _

25 FURIIDY it ¥4 FIVRIZEBICERT S, L— TJ/VL&%R ¥l
ENTERRGERNTIEDOLRIVETHY, PCGCRBIZIAEEINE. BF.
COVRNERBEERBBZV—T 4 VT VATFL (LRIOEH. VRIV) &7
BUBUVRNETH O, UB. EATAILHDRBEVRVEHBLRBAET I

BEVANE. LIFRELHAXELLS, LEXFBRLAHLEDPHITH S DO
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gdevi ce which reproduces titles at the users' specified sort | evel

par ent a

may i ncl ude at Ieast one

| ock can be achieved. Here, each vi deo data sequence
of ra plurality of sets of audio data and a

plurality of sets of sub-picture data which are interleaved

with a

so that a content

each set of audio data may correspond

vi deo segnment of the given reproductlon period and a

bk ot H oI (R ERE Fon b oy ERTAVVTBRTE .

8

t he video seg

10

15

20

L5. L8ELBEINTIE, ﬁiﬁﬁ?ﬁtfn/9WoPGcooB\:—
¥ (B8 RV ETIAAEBEVRIRBEhEDEPOUBELRLO
PGCHIR—IZBEINZLIIRESTLS, |

REBOBH®TF—-TAVORATIR, B6IKRLAEPGCH#1I~#TIKE-T, H—
BEICOVTOBEVRAMRL2, L5, L8D3—Yay (MRAFEAOD
V=T 4 VT VAFLTR" BA" " R” (" —&" KHET ) OBRENE
BEINTHWA3b0DET 5, '

M8AIL. B6IKARLLZDDN-TY g vOBE (U#E. 71 FVEY FLX
BIAMMVELETS) FPCCREDEDLI MBI NI P ERTHERE
i
L2/=Y 3 =PGC#1-PGC#2-PGC#5~PGC#7
L5/X—Yay=PGC#1-PGC#3~PGC#5-PGC#7T
L8N—-Y3=PGC#1~-PGC#4—-PGC#6—-PGCH#T7
DRICBLEIhZbDET S,

_wgeuu‘PGC#2,#3\#4u\u&»nmcrnnvlowﬁm.

ﬁ@Pndlng vi deo segnment of a given reproduq%iﬁh*ﬁ%%pd,
e

a

SNTHBEXhZ20TTow 7 LTRDISB, PGCH#S, #6DVARIERE

CTAAD I DHBRIWTELESIMZDOTT Dy 7ELUTRDI B, T ic,
PGCHL, #71., VRAMEREBBEIIHTELEINZOTHET DY I THS,
COBROBUT-TNE.BTO&IRTny s 547, oy s7E—F, V
RVIDHBEIIhE, £k, FHEOPGCHEBLETDw 7 ICBT 3
PGCTH3HAME. PBTOPGCOEBMBITIET oy JADRTOPGC
BEBORS 7 ZHBMTI0TREL, 7oy 7RBAOPGCHERBRORI V50D
ANBMING, SOk, BEDP, R—BEIhE3 Ty /I OFENBEL
BAR, BAKER., SERHICEMIhEZPCCEREFERMDIZ. 2h
BT270v 7 ERBTI2 P ERFEL. BEVRIKERTEIPGCER
—BAETEI LN B, BB A—70y 7CETSPGCRfEOIY MY -2

MBI M) RANYD, BARBILEIRFERADPIIIET T3, HIAE.

PGC#1H»oPGC#2, #3., #4~DpMkiz. PCGCIEHE | OEEER
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By neans of the stated construction, each video segnent in a video
data sequence is stored efficiently with a 5 plurality of sets of audio

-dete—enetor—a pl uret++y—oef-set s of sth=ptecture data

(subtitles), SO t hat during reproduction, a user can sel ect

hi s/ her desired audi o and/ or subtitles. Here, each video
segnent may be nmade up of images in a 10 novie title and the plurality
of sets of XQPW4EHt a nmay be conposed of soundtr ackBCHIRAGO23 n

di fferent | anguages. Here, each video segnent may be nmade up of
| mages in a novie title and the plurality of sets of sub-picture

dat a jcdre G:grwczs_qu{gﬁ@mt-ﬂ{ngg;mgl fferent | anguages 15

By neans of the stated construction, each video s can

efficiently NeobiBdBIRt R B/Sc Wi br ABE Ké{&soﬁ'f "ﬂ’t ‘?abc%ﬁﬁﬂrﬂ/rfng sets
of wmo'Wﬂﬁ%@?%ﬂ%@@%ﬁfﬁgﬁivhmﬁéhéb%ﬂrféobw%

L2/A-Y5v=PGC#20-PGC#21—-PGC#27

5  L4nN—Yau=PGC#20—-PGC#22-PGC#27
L5N-Uag=PGC#20-PGC#23-PGC#27
L6/—Yav=PGC#20-PGC#24-PGC#27
L7/=Yav=PGC#20-PGC#25—-PGC#27T
L8NR—=Ta=PGC#20-PGC#26—-PGC#27

10 DIEIHEEII S,

ThoDOPGCOIL,. PGC#21~#26R. LEZELRABICPGCE#®
F—TNZED Ty 7 ELTREEINTH A, $72. PGC#20~#2T%
WERTAVOBR1IDOEFAZAL by b (BIAEH2) KEEEI S,

_ IoIL, B8CIZ, 229D —Ya 0M0E (L, 14 MBI ELTH) &

15 PGCRLIIVBEINTWEHERT, REATIR
L2X-Ygv=PGC#30-PGC#31—~PGC#33
L8/X—Yav=PGC#30-PGC#32-PGC#33
DOHEICHEEINS,
<DVDKERBINBEFAFTY=s b+ (VOB) >

20 Mo, ERMIhEBHERT—FEERIW LA -FT 44T — 7t#m0h
VOBERHNBZHRAEIWAT - S PEHMRT S0 EFTRERTH S,

FETI, VOB&ERIZ, TOBERT— 77, A —F1+4F— 27, Bk
F—yEEFRLTNE, CARMPEG2 .(Iioving Picture Expert Group.
18013818) RHAESHAEHIR - F-sERERLT 3,

25 IHmgr—-57] . Eﬂiéﬂf:&l&mv‘)‘i’)bﬂ_mﬁ&r—&fﬂ?b'o\
GOP (Group Of Picture) EPRIEh 3Bz, RO lvideol, video2,
video3 - - - + J DLILEREhTSE, CZTGOPR ERT—50OME
Birosh, BERTF -/ CBHL2~157 -4, BERMTRHO. 58
~H1BAOHERTF -5 THD. 2 kA FEEI Sy LI RABEBEOL
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subtitles in different |anguages. Here, the nultinmedia optical
disc may further include 20 a track which has the sectors arranged in a
spiral and the managenent i nformation storage region and the |evel
Fap storage region may be assigned to track positions which are

fead before ﬁ'd’d'vﬂﬁﬁgdata storage region by a reproduction %'ce.
ECt

th
25 By neans of the stated construction, it is possibl
mnimze any inefficiencies (such as the tinme taken by head - seek
operations) in.the retrieyval of video data follow ng the retrieval
fromthe rrana@é?r'éﬁt'? ?rﬁ‘&rfﬁééon storage region
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A-l. avdio A-2- - - M EH. FNENL kS BRIy 2Ehi 1D
LDt —F oAty rhon3s,

[FIBBEF— 55 ik, EMINLTS 749 7 X5 8GF—4NTHD. B
BT 2 MBD [SP A-1,SP A-2+ + - « ] TSPB-LLSPB-2- « - - ] DX 34z

10 ERENTS, P A-LSP A2+« « + I3, EREN2 k51 PRIy 2
ftadhi 1 oL LOBIRET— s Bty Y 5K 3,

ChOOBBET— 5. A—=F4AF— 27, BMQF— 5. VOBH
A=Y —TRBENB, 1 V5= )=TEh3AMIE. RETIZGO P B
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15 ‘&S0z, VOB, BREBHAVI—V—-TZhT3, VOBhOEE
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and the | evel map storage region. Here, each video data sequence
may made up of a plurality of objects, and chains, each which

-cofbBtrat i on of objeets—whrel—orns one ef—the—vrdeo—dat a
5 sequences, nay be stored in the managenent information st orage
region. Here, the video data storage region may be nade up of
a plurality of object storage regions, each of the object st or age
regi ons bei WOP¥MISded i n consecutive sectors of the 10 PEHIPPMAM3, di sc.
Here, each of the objects nay be nade up of a plurality ~of object
units, with each of the object units being made up of one video
segnent and atplgtaliy ¥iois g d PR dUPQL ID ) 74—V FR, EFET—77

EETEFA/ Yy bThBH, 754Xy 1 THBD. MPEGA -
FAAr y b OHBNERTEEy FROZ7 4 —AFTHB, 22T 754
R—pssy b Eid, MPEG2ORBLZONFLHMICERLTLINWT—S
s °Hh. KEHATE, 754 <= b8y b 1 EF—F 44 F— 5 RUBBRE
FeSTHBLEERL, T5AR— Py P 22 EBHBTHELEEHLTL
5 ° ) . .
774«—Fn#/blkﬁ‘ébkﬁ7XFU—AID74—W§#$Ub
. WTV3, [H7AMY=AIDI R, F—F 1A F— s THIDHBRET -7
10 THBENERTEEy FROT 4=V KTH B, F5A4R—bsihry b 1 TES
ENBA—FT4AF—5,. V=T7PCMHR, AC-3HRZhEhIZONT
BO~2TETRASEENRETRTSS, TLHRET—S13. #0~
#312TORKS 2AFMNBRETRTSH S,
[F=%74—=VF] i EFAF—SOBALHUMPEG 2BROEHT— 4.
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data, and the plurality of object units may be arranged in 15 order of
reproduction in the object storage regions. ™ By neans of The
stated construction, since the video data sequences for different
l:evel |1 Ds may use the sanme - - objects at leastsi'n part, the vi deo dat a
for different 7m¥1er5| ons can be efficiently stored on a disc.

The aforementlonec! Prinary object may al so be achi eved 115.‘\}‘!.1396/02923

mul ti media optical disc which conpri ses a video data - storage region

for storing one data sequence; management i nformation
storage regi® ﬁm&ﬁ ‘/ST'cTés/VV’\/lfﬁrta@e&ent information, the

TnegeTEnt . o B TB U, PR OB MR 1 B B,
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e g T Y e e s i R DO L B L g, |

5 [V=F 4 v ZURMEL ik, 20BIEEWTREOARIE CTBEZON0
BERNT 08 THBV—F4 v 7 VRNVOEMEET, HATIDE1 (H
) ORARRV-F 17 URVEK3, ID£2 CKE) 0BAIRRL-
TAVIURMVENRG, ID#3 (F4Y) OBAICEBLV—F4 v LRI
5TH3,
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10 sorting systemfor the country/region to the level ID.

The aforenentioned object can be achieved by a repr oducti on
tdevice—for—a—ut-tineda—opt | cat—drstwhT T i ncl udes—=a—video—data
storage region for storinga 5 plurality of video data sequences; a

managenent i nformation storage regi on which stores managenent

I nformation, the . managenent information conprising group information
t hat WORI4418i ch vi deo data sequences have been gr ouRfEHIBISBRher

to conmpose a group fromwhich only one of the corrp03| ng. 10 vi deo dat a

sequences is reproduced, a level ID for each
[R] - L3~LS5o&hny

(%) > L6~L8D&hN

XEOBE | |

rxJ - Ll~L3D&hd

5 [NC-17) — L3, L4DEAS
[RI - L4, L50&hd
[PG-13) - L5, L6D&ERD
PG ~ L6, L70&OD
rGJ -~ L7, L8o&hd
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b—F 4 YT URIER LT, BEVALERGHIT B LHTEZ. LRSS
CHROVTHARTHE. |
Fﬁ%&&%ﬂj&FMﬂ&&éBJﬁ #Emﬁﬁﬁﬁﬁéhfh AEFEIC
3. HFV-7T4 /VW\JHJ‘H'I‘ETZ)% Fr4 beﬁ@ﬁ&lﬂ\JbJ iﬁﬁ'ﬁu-
15 P%Hsmm&ﬁéﬂ%%n%hiTouﬂkJDﬁiTﬁMﬁ%mibti4
ML ERGETH ENTRICES,
<RV VEBRF—TVORAEH >
B12A. 12Bi3, €hThB1 10,V s ARET—T A POEFIL -
FooUBBEL (HE) . #2 (KE) O—f%FT. ChoOBH, 4 b
20 MBL. 2, 313, H8A, 8B, BCRALALOERELTH Y. 35—
Uav, 61R"=Ygy, 2,/=Yg /0)5’4 M S B,
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vi deo data sequence in a same group and a set of link I nformation for
each video data sequéence which indicates a next video data sequence
to be reproduced after conpletion ~ - of reproduction of a video data
sequence in question; and a 15 | evel map storage region for storing a
separate tabl gud 4181 each country/region, with each tabl q’ctl‘?l?sﬁnz 23,
country/region I ncl udi ng informati on which maps each sort Tevel In a
sorting systemfor the country/region to a level ID, the " reproduction

devi ce conprising:, @ .regiaqn,c st orage_unit 0 mlfQr starin region
code showi ng a@%?ﬂyﬂkg’(é’rﬁ' %vef VTR, geéﬁs%rf‘h% 'dr'_l"ﬁ'rrf t}]?‘;{z%l‘
registering opg, otz Lhe Agrt ).evel s, bof ) .&i@ﬁ?ﬁw#if%%%%m@ the
region indicated by the regi oh code,” in actordance w a user

indication, & ®%eadiigkh. EOEDLDE Hénti-nF randbEzreit Al bod (EEIEGIT S -
mappi ng infor_Crr?‘t%on 25 and video data sequences fromthe optical disc; a
tabl e °

5 DETHTARIOTF -5 HEOREPERDY, BOTZOBEEBRSWT
BWT 3,
<BEVZTFLOHNE>

B13AR, XEBHIKEIIBEEBLEE_y-LVY R VDO REBEY
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10 RBICENT, BEEELIR, VEIVI LD LORMEBRFRER-T. LEOD
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Q1bhonBELERR. BEEBIOY TV ZEBI 2L REBEN S,

ErRe=S-203, BEEBLHOOMBEBRUFFRESEZI T, BEAR
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15 <BLEEOLHRE> | .
 H13Bit, 13 ACBERBORGRRERT Ty /RTHS, OF
ABEIZ, e—581,. ¥y /7782, BBHAES 3. FESLEES 4,
AVFa—-#885, VEav 91, YE2L2EHI2. YAFLHBEY 3.
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specification unit for specifying a table for the country/region
corresponding to the region code stored by the regi on code storage

ot Treproduct iFer—tevet—set t i ng thit for sett+rg—a—t-evel
| D which corresponds to the sort | evel registered in the |evel
registration unit as a reproduction |level by referring to the
specified tabl e of the country/region; a reading control unit for
det er mi ni ng WOVl deo data sequence corresponding to t HRCTIP96/02923
reproducti on | evel in accordance with the group information and
controlling the reading unit to read the det erm ned vi deo dat a

sequence; aRdE& &droiliatsion unit for reproducing every .
BELEHB 41, XV y I Ty T8 20 oHAMS BB LHE., BE.
HW. T5-TENCORSRLEFS, |
ESNBE8 412, ﬁtv?7v782#6m6$$ﬂfﬁﬁ%ﬁﬁ\ﬂﬁﬁ
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vi deo data sequence read by the reading unit. 10 By neans of the

stated construction, tThe feproduction | evel is set by the
reproduction-level setting unit in - ~accordance with the regi on code
stored by the region code ™~ storage unit and the sort |evel registered

in the level oo &§0istration unit. The video data is then pcqipbdasgss at

the 15 set reproduction level by the retrieval control unit and the
reproduction unit. Accordingly, video data can be reproduced in

ini t by a user BAMRERREA 51ED SrRD A ERYG Kl hmas. 158 B
operatl onal 1 (B COUBEAVDADIEPMAIEIAD 3 1 L 59 9. VR EAY 31zlecEdar 2

sequence to be repro _ art of a group, a present set of link
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B, 2= FEBECR-TAVYINDy JRBOBELZIHFEADOL —
FAVIREA 2= BERBBOF 7+ VN OEHF— S PBBRET -5
DETHEFITV—YBEA =2 - R EEAL. COO0SDIfMIZ. BLEER
DBHEONDY £y Pl XIZVE2V91D Ty PPyl F—0TTF
10 SNREHICYRTANABI 3LV RABENS, |
HIDEBHOI5R. AFLEBIEFLNIE [ DAEEIH, HAET
B U ICHIEOE | DAREE NS,
L—F4 v /HBERHI3 21, B DEESI I5NOE I DARTER
BaL—F4 v SORBEERET 3, WAHBADBEITR” BA” " R™ "
15 —~" D3-o0LKE. KEOHAICIE” X" " NC-17""R" " PG~
13" " PG" " G" D6-DBKAEET 3. |
OSD#Y 33i. OSDWHBICESWTYAFLHABO Itk TERS
NIAA—VF =%, FAVINEFHRBIERUTHEAKEI 0 iCHh
FTB, ZOHER, TV —FYBREA 2RV —F 4 VBB =2 —REBEK
20 BT AMFEE— FERET A= 2 —ERIBENS,
FEREAEYG401E, BELBOBRAA TR > THRBNERHERAL
NEERITEEAEITHY, HAHEEPROMPAyF IRy I T o7
RAMEEIZLOBBRIN, ABAEBRLSVWTHBERFTIhEV-F4 7
 DEBREERT/SVVINDy 7B, A-FARELLBEE- PR ERE
25 B3, |
VeIV 1R, 2-FRECIIBLENBERELZ IS, B1 3Ci,
VEIVILDF—BAO—HEFRT, S TRARVICHET ZF-DL%MH
Bicsimds, Tty b7y 7] F—83. TV—VYREAZ2—ORTFHELAT
5B, [H4 V] ¥—H. FARIBEFOLOBEIEVTORREINS S
' ' 26



for provisionally setting a video data sequence indicated by 25 the link .

I nformati on of a video data sequence presently bei ng reproduced as a
-Aext—v-deo—dat-a—sequenee—te—be————reproduced—an act ual—setting—untt for
referring to the group information, for determ ning whether there is -
any . 12 other video data
sequence which 1is grouped wth the provisionally set video data
sequence to WO9FMISE| ecti ve reproduction, for actualBGFFEAEY t he
provisionally set video data sequence if no other video data

sequence has been
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5. determned and for actually setting a video data sequence of

t he

same group whi ch corresponds to the reproduction Tevel set by the
reproduction | evel setting unit if another video dat a sequence has

been determ ned; and an indication

to the reading gﬁ@ﬂgﬁﬂl unit 10 to have the actually set v

sequence repro

a conparlson

t he

vi deo data s

mowmomﬂgﬁgbw&mdg&g%wgm%ﬁﬁﬁﬁﬂ?ﬂwﬁﬁ%&%t1—#&kam

actually settin when arison unit

unit for conparlng the reproduction |evel set
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reproduction

| evel

I D, an
S

instruction unit for indicating

Here, the actual setting unlgfnay |ﬁ%lude
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20 determning unit for actually setting, when the conparison uni t

finds that there is no video data sequence with a | evel | D whi ch
cti on +evetT—e—viteo—data —seguence—wth a
| evel 1D which is close to the reproduction | evel but which
represents a less restricted video content. 25 By neans of the
stated construction, the video data to be reproduced out of a group
is set by th@’b”/lﬂﬁlsl onal setting unit and the act uaPCHERISIOMI3uNI t,
so that it is _ unnecessary for the.link |nfornat|on to separately
I ndi cate each of the
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only indicate any of the video data sequences in the group. Thi s
makes the link inforimation extrenely sinple, with the reproducti on
devi ce being able to link and reproduce video 5 dat a sequences which
have been grouped and sequences which have not been group converted
at the requi rgﬂ)gﬁmﬁduct i on: level . The reproducti onpdeMpsdozbss al so
abl e to reproduce vi deo data sequences at the reproduction [evel set
by the - reproduction level setting unit or at a less restricted 10

evel 1D mpmied~BhS 1UDE | PR @ERE C Qs SULIGRROADL b e:

an of .imdi¢ating a set audio a accordi ng
to a user opdfBIRTNS fadddes. £ eplasldcti on unit for reproduci ng a
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are to be reproduced with the video segnent; and an audio
reproduction unit for reproducing the selected set of audio dat a.

20———mAl- 56, a pHoratty of set s—of—sub—ptetture data whiehr—are to .,
be reproduced together with video may be interleaved in each vi deo :
data sequence, the indication unit may al so I ndicate a set of
sub-picture data and the reproduction device may further include: a
sub- pi cture WO%BA5Hn unit for 25 sel ecting one set of BRI P%} e data
whi ch corresponds to _ an indicated | anguage out of a plurality of sets
of sub-- picture data to be reproduced with a video segnent; and a

sub- pi ct urergr odil @B BHEBE Or reproduci ng the sel ected
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set of sub pi cture dat a. By neans of the stated construction,
the user's desired “audi o dat.a’ and sub-picture data are sel ected
usi ng the audio selection unit ‘and the sub-picture selection unit
ahd 5 reproduced by the audi o reproduction unit and the sub-

pi cture repro§M§§ filisUni t. As one exanple, when the sets of i 0
data are soundtracks |n di fferent |anguages and the s&t T"”?"'ﬁ%

sub-picture data are subtitles. in different J].anguages, the user may
Pae e AL S A 5 SN AR CHRETTS ek 471
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reproduction device may further include: an input unit for I nputting
a personal identification nunber in accordance 15 Wi th a user operation;

| uggerment—unit -f or -odgrro—whet her t he—tnputtet—
personal identification nunber coincides wth the personal
I dentification nunber registered in the level registration unit; and
a change perm ssion deternmination unit for determ ning that the
regi stered PPMIB | evel can be changed by the user whe®CTHBISMIPECi dence
judgenent unit judges that there is coincidence. - By neans of the
stated construction, only specified users who know the personal
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invention wll become apparent from the follow ng

15 dgescriptron taken in conjunction with the acconpanying
drawi ngs which illustrate a speC| fic-enbodi nent of. the i nvention. In
the draw ngs: Fi'g: 1 shows reproductlon routes for video data

bl ocks 5 '3/(?91%4&16" ity of versions for a conventional repep W&%e

system g. 2 shows a cross-section of a DVD as use
enbodi ment of the present invention; Fig. 3 shows an
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10 DVD shown in Fig. 2; Fig. 4 shows a sinplification of the
data construction for the entire optical disc; Fig. 5

shews—+ae—+at-er nal—eeRstt uct | ep—of—the—vredeor————ror t|tle—s-e-t-—s-h-ew+—|—ﬂ—F|g
4; 15 | Fig. 6 shows the relation between VOBs and PGCCs

I ndi cated by the route information; Fig. 7 shows a nore
detail ed exanple of the attribute tabl e shown in Fig. 5;

Fig. 8A show¥OdiM¥he three versions of the novie shown 2PCTIPI60292Y. 6
(title group 1) are conposed of PGCs; Fig. 8B shows how the six
versions of the novie shown - in Fig. 6 (title group 2) are conposed
of PCCs; = a—ODETLF%EBTSC shows how the two versions of the novie shown
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25 Fig. 9 shows how the conposite data streamcalled a VOB IS

made up of conpressed vi deo data and conpressed audi o dat a;

Fig. 10 shows the data formats of each of the video

16 data, audio data, sub-picture data and nanagenent pack
dat a Waie by | Nterleaved in a VOB Fig. J?Q&Yﬁ 5t he
conposition of t eﬂ%arental i nformation table stored in { ead-in
area in Fig. 4 5 Fig. 12A shows an exanple of country
rating RET. LRI MBRAZ2—KBOTREY (F4 VB2 H8BS

B) HBIREANIET B, COBAICIE, B12BDARL Y 2 AMERT— T Ad
5" PG" KHTHBELRIMNLTARREShADT,. I8BILBII3PGC
#20-PGC#25-PGC#28xELEXNS,
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informati on#1 in the parental information table of Fig. 11;
i nformati on#2 in

Fig. 12B shows an exanple of ~country rating
the~parentat—nf ormatton—tabl e of H-g—+i Fi g—33A—shews—a
perspective view of the reproduction 10 devi ce of the present

enbodi nent; . Fig. 13B is a block diagram show ng the entire

reproduction device in the enbodi nent of the present ~invention;
Fig. 13C shmr’é’ﬁlféxanpl e key arrangenent of the renote 1BCT/AR96/02928| | er 91

used with the present reproduction device; _ Fig. 14 is a block
di agram show t he construction of t he system decoder 86 shown in
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systemcontrol unit 93 of Fig. 13B; Fig. 17 shows a nore

detailed flowhaft "for repr oducti on processing of a group of PGCs
by the system control unit 93 shown as step 129 in Fig. 17; 25

Fig. 18 shows a nore detailed flowchart for det er mi nati on
processi ng of accordance with the reproduct i on,depsde t he
system control‘ao #ﬁlg'g shown as step 130 in Fig:. 17, G 9

17 Figs. 19A through 19C show t he procedure for the
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25 EELBATARBUBEEBITOIRS, b3 3. BASECHRESY
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country I D storage unit 935 is for the USA, Fig. 20 shows a

exanpl e di splay of the volune nenu;. and 5 Fig. 21 shows a

t he—rartfacturi ng process of—the optieat—etse—t+o—which
the present invention rel ates. DESCRI PTI ON OF THE PREFERRED
EVMBODI MENT The present enbodi nent descri bes an exanple where a
DvD (digital video disc) which can achieve a storage capacity 10
of around 4. I¥MI¥ne side of a 120nm di aneter optical di s®CTAPIEN2928s ysed
as a multinedia optical disc. Physi cal Construction of the Optica
D sc : Fig. 2 shows a cross-section of the DVD. Starting from

t he bottom a@Jﬂﬂmﬁ@ﬁmdwmsmmsvuamMﬂdm#ﬁmymmﬂaﬁﬁlm
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ATy 71 T15TURNIDH—HTEPCCRBILIFETIOT, A7y
T1TTORBREREIIR S, -
it\}EiﬁﬂTuUNWIDﬂ\ﬁhﬁﬁ@iﬂ/—/%mﬁﬁW§Lm
CT-BEHMOE LB (V—-T4 7)) flERULN, hOSEEXHE LS
10 ABETH-THEe HAE BREA7 SV r—v 3 vAEKBLTRED / —
Ty MR BB, TUVERBIRE WS FEP. ¥—LT77 YV r—v 3 R EK
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B, EBEERL VI LDy I)DBRERBEOLIRAHTR, FHERHEAEY
940DV I NVRNVERNICBEXBNOBEL VAZIL—BHIZBEL
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25 TOBEE, RUALYINDy JABRSATV B BEIOLFETRIAS,
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Nl F499wﬁE®Eﬁﬁﬂ#£ﬁhH\%mEﬁﬁﬁmﬁiﬁﬁﬁui
hifLi,
M. AEBEETIT. ﬁﬁﬁ#LﬁMPEGZﬁf®T4/9»ﬁ
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I'ayer 109 made of a reflective menbrane such as netal foil IS
attached, with a bonding [ayer 110 and then a second t ranspar ent
substrate 111 being fornmed on top of the- 20 i nformation |ayer 109. |If
mecessary, a print layer 112, ‘or in other words a printed label, is

printed on towoYmkiae second transparent substrate 1lg.. not
bei ng . necessary for this print |ayer 112 to cover the enﬁbreﬁgls

In this drawi ng, the botton15|de of the disc onto which 25 | aser beam
11 5 B AR AN ORI 4 7 7 2 BB
H?ﬂ “2'HE5—&ﬁ£ﬂm@hEMW¥®ﬁﬁt< GIZIEMPEG L ARDTF 4T
NWEYEP, MPEGHATHMEINBDCT (Discrete Cosine Transform ) K
HOERTATY XLILEBF4 P VMETH-TbdbbBAL .
5 Fh, ARBBBTRAET+ R 7 IDDEFEA LY. KBBOT 1P VE
BFr— %288 TERENICBEHOTIRIEL,
Bl9A~CIZEHBV—F 4y 7URAIBEHHETI. OS DIERTIES
93 1DOSDERICLBUVRIVBEA =2 -l T, BEFSLZAVEB2E
BEZHY LN, FE2-VOARETETHNE. CHICBESRV. HIAE,
10 VRNBEAZ -3 ULILBNERT A R 728IXTMELTHE, 2O
TAXI 2y PEREBEIIRETRETEILOIZLTH L,
FL.AEBHATCRIDVDORAMUERT A A7 ICLDEHRAET > L FH#
BERT A R 7 TCH-TCHHRBRAKTH S,
<KHF1+ XR7OREHE>
15 BREX, ARAOKEBHAICBIIRT s R/ OREHELZHRT 5,
B2 18, ARVICKAET4R/OBBHEERTIO-F+— +Th
3, ¥T.BAKFALERY2—-LEBOTF—72RBT-FHAERERICL
DERT S (RF9y7191) , CORBRY1—-LT7-FHERERR., /v
YRT—GRTF=Va VETINFAT 4 TT—/OHRE/ 7 EFERLT. H
20 AERUET - WEELOEY a - AF— S 2 ERTEENTE S, JOF
Ja—b7—~9R, K7 - TEOEERKICERIN. ZSIXHWBT—FH4E
BEEBLLIOPBT - sIERINDE (XRF9T192) , COHWETF—IH
By FYa—AF—FIEHLTY-FLA Y HEBEDOTF—F. U—F7 v FEKOD
Ty EhtmEnszt#, EC C(Error Correction Code)hBEXhizdbDT
25 Hb, CONBF—SINERVTERL v T4 71k, T4 A7 DREE R
T35 (XR79v7193) BT VAEBILE > THERINLEROSKETF -
A7 BBEINSE (RF97194),
LEDOHETD-TR, ARHOTF— IMECHIRBT - F TR EBDO—
BERWT, BFOCDAONERBICOTEFEAAETH S, ZDEICHL
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Here, indented and protruding pits are forned in the i nformation

| ayer 109 side of the first transparent substrate 108 by a

} pr ocess—se—that i nf or rat+-ef ean be reeerdet—y—vatryi ng
the length of pits and the 5 intervals between them This is to say,
t he indentations and protrusions of the pits in the first .
transparent surface 108 are inprinted into the information | ayer
109. The WO9TMISEngths of the pits and intervals for thiRCTHP02923%:
shorter than on a conventional CD, with the pitch of the information
10 tracks in which the pit streans are forned al so being - narr ower ,

whi ch resulttd, iA-+ bt ovad, sW flefer Ztobide BB AR, NETE PredtBr face A
Poreod | B AR L SRR e e pum R R R AR LR 0 e

formed is

EELOMAEEY | | |
5 UED &I IZ, ARBIIBREIINFATATHRT 4R 713, BRIZRE S5 H
AV=F427) YVATLOBBEUVRNNE, R—BETREEFATF—FIOUAX
NVIDEHGEEHTRERTHOT BUEFIIHLTAT+ R 72 HBLT S L
KA LTV B, - | S
El, ARPICRBINTFATATRT 4 R/ BEEBR. EORBY AT A
10 DEOFEVRNVIEHLTH, AV Voy 7 2ERTIOILELTIN S,
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transparent substrate 111 is a reinforcer and is nade of the 15 sane

t hi ckness (around 0.6mm of the sanme material as the fiTst
transparent -substrate 108, with both of its surfaces - being flat.
Information is retrieved fromthis kind of disc by shining the | aser

beam 113 on t%gﬁgﬁand measuri ng changes 20 in the reflection ratio of
the light spot 114.7 " The |ight spot 114 on a DVD has a POTARI6{02923 ot

around 1/1.6 tinmes the di aneter of a |ight spot on a conventional CD
due to an i ncrease in_he,nuner| ca#éaperture NA of the objective |ens
and a reduction in the wavel"'%ngjzh R o#ﬁt | aser beam 25 DVDs of

t he physical construction described above can ‘store around 4. 7@ of

i nformati on on one side, which is al nost eight tines the storage

capacity of la &Rkl Fandl— ¥ HEHDH 5 AF & FespiL & &iis possible to
achieve a Ore@hy bzt 7 5 LD EDEFA 7§ LS R—MIBESNE~EF—0
5 IN—=TUIBTENERTIIN-THRBRE, A V—TADOEEFAF—-4ic
FENLEVLRAIDE, GEFAT— S BIZZOETAT—7OBERTHIIRK
KBEITREETAT— I 2BRTIAELERB LD OLZERERNERIN S
EHRERISHER L.
EXEMETED SNEFEY AT LB 383 FURLELARNIDES
10 Ty B3 AERERTAENRHEEDF - T UNRBEINEI LR M2y
TiBE & ‘ ' S '
2HETDAILEBBLETEIINFAFATHTLARY,

2. MEAFEXEBEROF -7V, SBEXIMELETHEI - K&, 4%
15 BXEMBBTOFEVAFLLBIZR[URNE, 2V BIZHIET S
VRILIDEZBEL.
NEEHXBRBOABEIATFLR, EFAF— P08y — v PlN Y —
VEOBERGULEERHERTEROABELAALDSED,
BIESBLARANE, 2BV RAF ALK IEEOEHERTNENTEIN
20 5 CEERBETAEROEBE I FEOTNFATATRF4 AT,

3. WERNFAFATRF4 RS, 22 S BEREBIILEFS v 225
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NEEEERRRMEABRICR, EETAT—228RI 247027 POMA L
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19 | nprovenent in picture quality for nDV|ng pictures and to

I ncrease the reproduction time fromthe 74 mnutes which is possi bl e
“w-t—a—v+deo CD t e—ever—+wo hours. Hr~s—irt-grir st erage—eapaetiy—
makes DVDs very suitable for use as storage 5 medi a for noving

pi ctures. The substrate technique which has enabled this

i nprovenent in storage capacity is a reduction of the spot di anet er
D of the Ias‘@?’?f&'ﬂﬁi Here, spot diameter Dis gi v @CTHPI«02823
equation "D = | aser wavel ength [err]/nunmerical 10 aperture of objective

| ens NA", so that the spot dianmeter D
bHERTF = — v RBSBHIh TS

:&%ﬁﬁ&?éﬁ*@ﬁﬁﬁ3ﬁ07W?f?47ﬁ?4X7r
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7. WEEFAF—s ik UL bUROERT -5 L HNOBREF— 5 0
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EEFF— 513, BHESHOBE7— 5 LBMOICHEL.
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can be reduced by reducing the laser wavelength [err] and by
increasing the numerrcal aperture of objective |enS NA. [t — shoul d be

noted here that if the numerical- aperture of ....0bjective lens NA is
fncreased, comatic aberration occurs 15 due to the relative inclination,

EES}AQCZ.S I ;I l)ﬁ‘gerg%h\y?ent o] suppf‘ 2250%: galphg)rﬂ)rsreg];nf heDVl[))galTse g”%%lﬁifent
substrate of reduced t hi ckness. Such a reduction in the t hi ckness of
urabi 111y (o + A At ROt T ORAR 79 < b 3Bl faﬁeﬁzcﬁﬁef’%i;cﬁ'y
(rj:|5|m; g[)rlen?oDE%?e@ﬁ mmkﬂsutﬁ?ﬁifalgr?mw )?;Z:ja%e t hi g%be&%s of
the sane  bh¥&mrdiFal - VBBV EHEata is read from DVDs using an opti cal
SYSLEMWIN Qg b7t 7 5 BRI, WHOA T V27 MEMERS SN Y.
5 BAT V27 MEMBEBRIIEEL L7 S5 LTHh,
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short wavel ength (650nm red sem conductor |aser and an obj ective

| ens whose NA (nunerical aperture) can be enl arged up to 0.6mMmm |If
the—thi-ckhess of t-he—transpar ent—stistrate
20 I's reduced to around 0. 6nm a storage capacity of up to
4. 7GB can be achieved for one side of a 120nm di anet er . optlcal di sc.
Wth this large storage capacity, there is nore than enou capacity
for a whole WOS¥MISIfi I mto be 5 recorded on one disc, ﬂg’ﬂozﬂ“ rt her
bei ng possible for the manuf acturer to include soundtracks in several
di fferent ' ' ' ' '

3
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| anguages. In fact, the storage capacity of 4.7GB achieved by this
substrate techni que all ows the storage of several sets of video and
audi o data-on a sane disc. 10 - ‘Data Conposition of the Entire Disc

Fig. 4 shows a sinplification of the data construction of the entire
optical disc iy sp’ esent enbodi nent. As shown par

drawi ng, the ar eJa,;slglon the opti cal d| sc whi ch store data can @2923
broadly classified into a |l ead-in area, a volune area and a | ead-out

Tanagenent eaﬁﬁ%ﬁﬁfl%ﬁoﬁfﬁ éiif“ o eT BRI L, o

a video Lukqpﬁhggpbnafter abbreviated to V|deo manager")
and a pIuraT eo title set files (hereinafter abbreviated to

de)tHIwEﬁﬁwaﬁ ﬁﬁzéaéhawélﬁmzﬁéiii$ﬂfiéné
CEERBMETAEROBEE L 5SHOINFATATRTF4 X7,
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10 18. Fz—VvHBOBNTFHIENESTHD, -
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V-3
SEABHMETIBEROEAE ]l THORNFAF 4 TRTF 4R,

15 19 LB 2B, A— VTR T3F == REOHNESOIBR
bhS@EiIcHah s - 1oﬁﬂﬁﬁ(ﬁﬁ)oﬁﬁériﬁﬁ&ﬁ§k%
BEIIHShARRERTHREZETL |

CLERBMETABKROBHAE L SHORNFATATRT 4R 7,
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b, #A7V:27ra=y b3A 7V MEHBEBRICBOTEBERIZEN S
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F - SRR HYONEBDSH Y, ABRT 2 MERCDE > T T V2 7
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under standi ng, the follow ng explanation deals with the case wher e

only file nmakes up each of the video manager and t he video title set,
-atrtrotrgtr—the | ncr ease—+n—the size of—tire ++e when ' '
makes it desirable to have these 25 files divided into a plurality of
smal | er consecutive files to assist in the file nanagenent per f or med
by the r!'Elroductlon devi ce. 21
The "l ead-in 4415} 5 | ocated at the innernobst part of PCT/YPAEO029%} i cal
disc and stores data to stabilize operation at the start of
retrieval by the reproduction device and a
FAEEE N,
FNERIE. - :
TEOEQEﬁLﬂﬁLEEénéﬂém PERINTWEELTT
:b AN
5 FBLYTRABOBE T ERARKBET~EBYRORULITHOERFT—7
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LEBOPE I RTF LB 32U RIE, ER2ELVRNLVEBIBRESY 1 VS
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parental information table. This par'ent i'_nf_o'r mation table 5 I S

reproduction control information relating to ratings for achi evi hg
parental | ocks custom zed to different countries. Accordingly, it
Shows at what |l evel the title recorded on the disc should be

reproduced in p9fiakP conformto the rating systens "F(ﬁ?ﬁb&ozyzs

different countries. It should be 10 noted here that while the parental
information table is -descri bed here as being recorded in the lead-in

area, it may , b : ded i ak ea =t isc, with one exanple
bei ng t’ﬁ’mﬁ%rz’ra%ﬁ%gﬁiﬁéﬁ%ﬁ%gﬁ%ﬁ%r&?a one file in the

vol ume area, or as one part of the video nanager described 15 bel ow.
The "l ead-out area"” is |ocated at the outernost part of the optical

di sc and st of és. datleFwhich BHoRer RO BEKE TH v8wne area has ended.
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The "volune area"” is |ocated between the |lead-in area 20 and the
| ead-out area and is nade up of an extrenely | arge nunber of | ogical

-bl-osks—(called "seetors——whi-eh are —physteaH y arr anged—onto—a—spiral

track as a one- di nensi onal array. Each logical block is nmade up of
2KB (kilobytes) and is distinguished fromthe others using a 25

bl ock nunber (sector address). This |ogical block size is t he
smal | est uni WOf3A4¥8kt ri eval by the reproduction devi ce. PCT/API6N293 e

"vol ume managenent area" takes up a necessary . - -nunber of bl ocks
starting fromthe first block and is used

22 24. W ﬁ#ﬁﬂﬁ RICBETREEFATF—FHIN-TEINTE5
B3, BEIN-TROMNP 1 2OETFATF 7% EEL.
HERA N UHAFERI, :
BERODETFAT— 9®ﬁ%ﬁﬁkF%$ﬂ5tTTT TERICBETRE
5 EFATF~7 L LTRRETHRREFRE.
Th—TEREBRBLTHRREINALETATF S ER—IZBEIN IR EM
DEFAT—I 530 EIPEHEL. BHhREEREINLEFAF -5 %
RIZBETREEFATF—ILEERREL, DOER—-TN-TROLEFFF—
IOBEVRIREFRTREINEBEVANMIRIETEIETAT - 5K
10 KBETREETFTAT I EERETIRAREFERE., '
*&Eéhftr#r—&%ﬁbﬁ?&7%6%Lﬂﬂ$&ﬁﬁﬁ?%%ﬁﬁ
SFBREDOUS : -
-&%ﬁﬁ&?%%*@ﬁl%23ﬁ@ﬁé§ﬁo

15 25. WZEREFRRI. :
ﬁélﬂ\}bﬁ&i%&kﬂ&%éﬂf“ﬁélﬂ\}b&: BRESOILEFAT-F&

A—7NV—THOEEFAT—FOLRINIDEEREBTEHELRE.,
HESoLBickh, BEVRVIZI—HITIZVNVIDHEETIBAICH,
ZOUVRV I DRAINAEFAT - 2R RETIE L RERLE.

20 HESOEBICLD, BEVRNVI—ETELURNIDBBEELLZVBEICIE,
BELVRAVEZENLRVIDTHroREUNLVBPHOZVRNV ]I DELARET S
B2REBLE - B

2FT5C &%ﬁﬁkté%*oﬁm$24ﬁwﬁiﬁE,~

25 . HEBEFRI.
ﬁﬁ%@ﬁwubrmoraﬁr SEABETIREFRSE.
EFts— 9*@& Br—-s42BET2HEBLETFRE.,
BET7-7 LRABICBETREEBOTE7— 9ba,ﬁiénr%$r E4

EERTHEFBRFBL.
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t'o manage the entire disc. It stores information for the files in
the file area according to 1SO (International - St andards Organi zati on)
13346. The "video manager"” in the file area expresses the 5
nanagenment information for the entire disc. Thi s vi deo manager

i ncl udes i nf ogygd7Qfkaf OF expressing a vol une menu whi cg u for
setting/ changi ng tl&g repr oducti on control for the enti re ’5%’1%’3%9

al so stores atitle search pointers as index information for findi ng

't'CiedZE)O{ ?tglee %@(éﬁ%@f?—éﬁﬁ%%ﬁ#%&?n the OIImSJICti pl e of | ogi Igle
- bllocks or, i rmgdiges IverHesgo48b I KW KHE 2 5 ROFHPIES a plurality of

vi deo obj ects (hereinafter abbreviated to VOB) which conpose a
title set and _

27. MIREFATF—Sik, 2ok, HEALARICHEINIEHHORBE
5 T4 35— -TRBEN,
WERERRIE., IoicBiRgT—-72H/EL.
WEBEFRR., &0k
BET-9 LRARKBETXIHEYORBRE T - 9#b\%iéhf= B o xt
B3 108G 77 B RTIARBRRFRL.
10 BREIWLEARET -2 BETIRBRBFLEFRLE
ERTALERBLTIEROEERE 2 6 HOBLKE.

8. WEBEFBRII.
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29. WREFATF—5RR, oK. BELARKFLEI NI~ SHHOB®E
F—8ti4 5=~y -TEBIN,
WREEFRIE, SSIHREF—SEBEL,
WREFLEFRE. 306K
25 BEF— 5 ERABICBETREUHOMBETF - d o, HEShLERIH
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15 I nformation for reproduction control of VOB. Here, the title
set (hereinafter also referred to as "title group") when t hree
-versions of ..a-same—hpw-e-tit| e {a—Ceneratir—an " R—atre—am—Acutt
version for different ratings) are recorded are the nanmes of these
three versions. Since VOBs 20 can be common to these different versions
of the title, each video title set stores all of the conposite VOBs
whi ch WORTI4tRe bot h conmon VOBs and VOBs uni que to onP§T/AR16/02923

ver si on. Data Construction of Video Title Set 25 Fig. 5
shows the internal construction of the video ‘title set filein Fig.

4. As sh@wp. | B et < JUBSRREIE L B B L R LRSS L 2B is made up of video

title set nu.:ﬂ%eg%%u‘ oK 23
BESOBRELIR->THIBSSEANTIANFRE., :
AﬁéhfFﬁ§H&§E$&L§ﬁéhPFﬁ§ﬁ&® BA— ﬁ%ﬂi?

5 5—HHUEFRL.
—ﬁT%&%EéhtﬁéK\%Eéﬂfh%ﬁﬁbﬁ»mﬁi%ﬂﬁ&?%
EEDFHEFRE. | .
FETAILERMETIHROBHEE 2 SHROBLERE.

10 31. RAFATATHRTFA R/ OBERBTH > T,
HMRTNFAFATRFARIRB, EFATF— L BRBEEREMAERTAR
&vawvyfﬁﬁﬁﬁééﬁb
FAF—- s RBEABR. BPOETFATF—IHEREIN S, EETAT—4
ﬁ\ﬁiﬁﬁoﬂ . BELABCBEINIREBEROERT s &84 Y
15 F-y—JHEBEEINS,
EREBTRARIL. FERRNEHEIL S, FEERGI. EoE?tr 4
LD EDEFATF—F EBNR—MNICBEEINEIRER— DI N—TiEBT BD
E2RTIN-THERE, R— 7 NV=TRAOBETFATF—-sFahiLRXNID
E. BEFAF— S BILEZOEFATF— Y OBERTHRICRICBET<EETH
20 F=s 2R TAEERREDOGRD,
VRA7y 7EBERR. BXRBBBEOF - T ANERINZ, FEX M
DF—T N, YEEXRBRTEDOSNASR Y AT LB ZEZRUVANN
CBE S A FAOVRNVIDEET v E  7EEZERERL.
MEMES /A LR, SREERICIDERBLEINI—EOETEAT-SAT
25 9.

BEBEEER. _
$ﬁ$§ﬁ#ﬁ&?5IOOEXﬁﬂﬁ%iTmﬁ:—b%ﬁﬁ?%ﬂ@:—
FEEFRE.
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information and a VOB set. - The VOB set stores a plurality of
VOBs whi ch make up one title set.” Each VOB i's conposed of—a—
plurality of sets of audio data, ‘a plurality of sets of sub-picture
data and 5 managenent information which are interleaved together with

a set of videoylgbmest NCe €ach VOB includes a plurality of sets of
audi o dat a, soundtracﬁs in a variety of |anguages suchpggl"gf&zwh,

French, Gernan, Italian, Japapese and Chi nese can be recorded
i ural 1y of RECE AR L agmd s lira HBEHE, 'ciore Subtities in
variety of  #F4 R/ oEBME. vy TRBRVEFAF— £ RAHTHRAB LT
&k, '
vy THRTO, BB - FEEFRICEBSh BRI - FEiET 3EX
5 BHBOTF— TV ERETET—TNVEEFBR L,
A-YRERK-TRES M ERRTE 51 M URRFRL,
BESNLEXRBBEOT-TVEBRTZLILLD LRIBRFRIZBR
SNLEBBURIVEHEL POBRENAEBRES A FLVOLALVIDEBEAEL
NWVELTRETHBEVRIREFRE.

10 BRINABRES A M ERRTIEFATF—4 T, hORESOAEBELA
MEHETAETAT -2 BAMTLIORAM LEREHATIHSE LHE
FRE,

RAW LFRNBIB LA TFATF— 9 4BATABLTRE
EMAB-LERRLETIEALE,
15 - '

32. HRELFBE. RIKBETARIEFAF =4 N—-THINT 3
B YESN—-THOMNAD 1 DO EFAF— s £ EL.
BRSSP FBIL,
BAFDOEFAF- s DR BB BESNBEFAF— S 2 RICBAET <&
20 EFAF—S L UTRRETARAREFRE.
IN—TRBEBE L THRREI M EFHF— S e R—icBA S A~
DEFAF— BB EIDEAEL. BHRERREIWAEFAF— %
RIEBETREEFAF— S ERREL. bEA— V- TADLEF4F—
IOSBEVRIAEFBRTREINEBELRVEHIETEEFAF— S 2K
25 KBETREETAT -V EARETIEAREFRL.
AREEINLETAT— S 2 RAMTLOGH L LHAFBIHTT I RS
&FREIONSB
CEEBMETIERONUHESE I 1 HOBAEE,
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| anguages. ' - The "video title set managenent i nformtion”

I ncl udes a video title set managenent table, title search pointer
-nt—ﬂ—ﬁmﬂﬁaﬁ—efr——a—mm—mﬂ-dm-n—rﬂﬁ—ef mat i on tab: e and

the |ike. The "video title set nmanagenent table"” shows the

I nternal construction, which is to say the contents (such as t he

ki nd of information stored or whether there is a tabl e) 20 of the video

title set maMERPIY i nf or mati on. The "progr am cRET/AP%6M233 mat i on

table” is a table which stores a plurality of entries of program

chain information and a plurality of program chain at'trl butes (these

attribut es 3b8i. ngi B PSEFBLy referred to hereinafter as t he

ot or mat  on B LR F RIS e s ﬁﬂiryﬁ‘)%mnr%“‘%m e
: RA—IN—TADEEFFF—SDUNRN I DEZLET 2B,
EBRBOEBRICE D, BEVAVI—HTE LAV DOBET 5 BAITIE.
5 ZOVRNIDRHShREFAF- I 2 RRETHE L REBE,
HBBOUKICL D, BEVAAR—HTZL0 IDABELTOBARI,
E&u&wrﬁhu&wlbeoﬁﬂﬂ¢q3?wmv&wlD%#&ET%
B2REHE o
28T5:C &%#&&?6%i®ﬁﬂﬁ3zﬁoﬁiﬁﬁo
10
34, WERLFR.
REZOBREI LAY > TERT— S A BETIHEFRE.
EFtF— 5 oRET - 9%ﬁ&15ﬁﬁ§&%&ti
BET7- 5 LARKBETREYPOERT— 405, HESMATHF -
15 2RBRTLZEFRRFBRL, -
BRENLEFEF—yEBETIENBLFRE
EETHILENBUETIBROBEL 3 1 HOBLER,

35. HEEFAF—Sl. 3o, BELABKBE SN A~SHNOBME
W F—IRAUI—Y—TEESh. |
WEETFRE, SoCHRET— 5 EHEEL.
mﬁﬁéi&ﬁ\ébk__ : S
BE T — 9&ﬁﬁkﬁ$?«%ﬁﬁ®ﬂmﬁr Sine. EESRESEICN
B3 1 20RRET— 5 2 BRT ZAREBRIRL. -
25 BRINBRB TS 2BETSBRMBETRE
EETAILABMLTIRROBEE 3 A HOBHARE,

36. TAFAF4PRFARIOBEEETH»Te
BTNV FATATRET4 X713,
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|nforrrat|on #l-#mare witten in al ong W|th the program chain

e s e e e e =

24 -+ each ot her. Here program chai n i nformation includes the
informati on given by one program chain, which is to say route
I nformation SW - reproduction order of a pl ural i S as
well as contro ﬂ?or mation relating to 5 the reproducti W"'ﬂ;‘f"x%hi S
enbodi ment, a program chain. (hereinafter, PGC) is a list of VOBs
which is deci ed by. L cLi on, order,.descri bed above. Here,
by setting th g Q’Bmgwa%%g%n ’?We"%%%%@%i‘tle devel oper can
freely EFFF—- A3k VANV I DERTEERBFERIN I EERARLSE
R |

EXRBBETED SN EY AFAILEI 32 HVRMENELRNIDE

5 32y BV /S WMBEETSERRMBEOTF - TAREEEAB LA
vy TEREREEHL.

HEBLEEES.
1oDEXBSREETHRT - FEEBT 00— FEBTRE,
 BEIhAHRT- FORBRICEYIAERLRFLBOMASOSEL NI A,

10 BAEEOHRCR-TRRTIVANBRERE,

RF 427D CERER, <y TRBRFEFAF—F 2B MTHIM LT
B, |

Ty THRESO. BT FERFRICERI NS - FZHET 3EX
BHROTF— TN ERETIF—TNBETRE,

15 HEINLEXRBEOF-TNVEBBTI LIt URLVBEBERIZBE
EREARY SVERET BV AN IDESIETHT =S 25 5D THENE
FTEELELUANAHEERE. -

56&%E$ﬂtﬁék\%06?#?—9%%&&1:5%6&L%&%ﬁ
BT 2HAHUMBTRE,
20 BAHLEBRSBABNLEEFHF -2 BATABATRE
AHABCLERBMETIELRE.

37. RWFAFATATF1RIDBEFETH- T
MEINFATFATRTFAR7B, EFATF-SEGHBLEBRRTHER
25 EVRNVzy TERGBEBLEERL.
EF4 75— ZRABR. EROEFAF-IBERIN S, FEFLHF—%
. ERMOBEE., BELARIIBLEININEHEBOEERERTF -5 01
-V -78Bshs,
EERRTRERR. TERENERING, SHERR, FOEFFHF—%
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conbi ne any nunber of VOBs in their desired order as a PGC.

10 Pr ogr am

attributes, neanwhile, include information such as whet her a

' so—whet—the—set
| evel is. The "title search p0|nter managenent i nformtion”
shows the plurality of PGCs included in a present video title set
15 and the video title to which this bel ongs. The following is
a detail ed P91 on of the PGC i nformati on and t HRCTABIEN2923
attri butes. Each entry of program chain |nfornat|on stores
reproductlon time, link information and route information.

" Repr oduct E4AD &MY Eﬂ’oTe'sf’t&\é‘Re'pmmﬁ:ﬁla‘)m Bi%E R— OE N — 7"L. BrHgram

ot or mat i o 2 T W ML A PO BT P F R B0 5

L. %E?t?—?ﬁr%@E?rr SOBERTRIREBET <& EFA

T EBRTIEBRRALOOND,

5 LRy TERERE ., BXEERED 7~ 7w#£ﬁ$héoﬁlxm%
D7 - 7wu\_%!xumﬁ?ﬁbbntﬁﬁ/zTAukﬁaéﬁﬁv«w

ERES A PIVHOVRNVIDEE2y BV VI HBEREF L,

BIEERES 1 PV, ERFRICLVEEBLEINZ—EOEFAHT— 0T
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10 LIEVCE: 3 I
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By doing so, a reproduction device can link a plurality of 25 PGC
together and reproduce_them i N—o~dekm——~As—are—exalpl e, —one—tttte Ty
be made up of one PGC, three PGCs or a nuch greater nunber of PGCCs.
"Route information”, as shown by the arrowin Fig. 5,

25 expresses the reproduction order of the VOBs which
conpose wotsha4181 ogram chain in question and i s made up RET/IPIEMNINRI of
pointers for indicating the |ogical address of the storage position
of each VOB on the optical disc. Alist of these
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5 ~pointers is given in reproduction order of each of the VOBs
\WH-Gh—f=af-t-e—RCC—AS—Bne e>ea-n=p-|—e—t-he—|heu-t-e—r-ﬁ-f-e-r-ﬁfat| on ———for—PcC
information #1 is nade up of pointers which show each of VOBs #1

t-hr ough #3, while the route information for PGC information entry #2
can be made up of pointers which 10 show each of VOBs #4 through #6,

t her eby i ndi omo9mHIs sel ected reproduction order of \rCBAIPI6A2NEE | S
to say, by using PGC information #1, first VOB#1 is reproduced, wth
this being followed by VOB#2 and finally VOB#3. Simlarly, by using
PGC information #2, first VOB#4 is reproduced, with 15 this being

foll owed by VOB#5 and finally VOB#6. It should be noted here
that the data conposition of the video title set is the same as the
data conposition (not illustrated) of the video manager, with them
each only storing a necessary nunber of itens. Here, the video title
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20 set nmanagenent information and the video title set
meRagerert—t-abre—m—tire—viteo—tit+e—set—are-respectivel y catted—the
vi deo manager managenent information and the vi deo nanager nanagemnent
table in the video manager. The vi deo manager differs for the video
title set minly in that 25 it stores a volunme nenu for allow ng the
user to sel ectWw@9714151 title. This volune nmenu is stored inPROTGPHIZB2I\ay
as a title using PGC information (which is in turn made up of one

or nore VOB). 26
Fig. 6 shows the relatlonshlp betmeen PGCs and VOBs.
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I'n this drawi ng, PGC #1 is made up of three VOB#1-#3. In this case,

t-Re Otk at+-0R—0f PGC 4{-ot-ftri=mair—sit — ndi cates—the—ogecal—
addresses of the storage positions on 5 the optical disc of VOB#1-#3.
I'n the same way, PGCH2- PGCH7 are made up of VOB as described bel ow
PGCH2 = VOB#4, #5, #6 PGC#3 = VOB#7, #5, #6 PGCH4 =
VOB#8, #5, #9wWo0bna1si PGC#5 = VOB#10, #11, #12 - PCI7APa6/62923
VOB#13, #11, #12 PGC#7 = VOB#14, #15 Her e,
reproduction of each PGC is begun on the conpl eti on of

reproduction of another PGC (when indicated by 15 a post-processing
command) or when there has been a branch during the reproduction of

a VOB in a different PGC.
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‘Al so,

for the exanple shown in Fig. 6, VOB#5 is

commonl y used by
each of—PEEHZ—amd—PCSCHS

eachof —RGCH2- #4, NOB#6—s—cormDNl y used—by

and VOB#11 and #12 are commonly used 20
for

This use of VOBs is due,
of one of PGC#2 and

VOB#6 bei ng comon

description of the details of the

exanpl e,

to each version. 25

7 shows a detail ed exanple of the attribute table

by each of PGC#5 and PGCH6.

to the selective reproduction
PCC#3 as different versions of a sanme novi e,
w th VOB#4 aml097/14151 VOB#7 bei ng uni que to each versi on andPCRIPG028231
The following is a
PGC attribute table. '
shown in Fig. 5.

Here, each entry of the PGC information
27
X6
PGC#1
L — N oo
PGCXid —>{VOB# 1 > VOB#2 |>{VOB#3
VOBH» 5 # # PGC~
PGC#2
o L — Ny
PGCXit ->{vOB#4 l>{voB#5 }>{VOB#6 %
VOB#% & - PGC™
PGC#3
A
o ‘ — —
PGCXiz >[VOB#7 |>[VOB#5 |>{voB #6 ] 12
- VOB? 5 -
PGC#4
_A
ﬂmmi rVOB#S VOB#5 VOB#9\ 10>
PGC
VOB 5 - — PGC
PGC#5
) A
i I : o
PGCXi3 —>{VOB#10f>{ VOB # 11 vos#lz PG~
VOB# 5
PGC#6
A
r‘%ac)xci 303#13 [VOB#11 voa#u o>
VOB 5 PGC™
PGC#7
A
o — » fb >
PGCXid —>{VOB# 14| >{VOB# 15> oo
VOB b
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table (attribute table) is conposed of a block type, a bl ock node
aAh—grt-eed—-D— - - " Bl-oele—t=ype—shonws—nhether t he—PEE
corresponding to the- PGC attri bute has been converted into a bl ock.
As a 5 speci fic exanple, PGC#H2, #3 and #4 are parts of a sane film
whi ch belong to different versions and which are reproduced

sel ectively. wosthiist case, PCGC i nformation #2-#4 are stored PCTAIP96/02923
consecutively in the PGC information table, with PGC attributes #5
and #6 al so being stored consecutively in the 10 PGC information table
(in the attribute table). These PCGC attributes #2, #3 and #4 have
"bl ock" set as their block types, while the PGCs which have not been
bl ock converted having their block type set as "non-bl ock".
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"“Block node" is set as "null" when the PGC 15 corresponding to
a—Pesc—eatt++but e has—hnroet—peer—pteck————eonvert ed {—REA—BHOCK T

whi |l e, when the PGC has been bl ock converted, it indicates the
storage position in the bl ock of the PGC attribute in the PGC
information table, this storage position being one of the start,

m ddl e or endw@9miassibl ock. 20 As a specific exanple, sinpeTiuPws/oREE
attributes #2-#4 are stored consecutively in the PGC information
tabl e the respective block nodes are set as start, mddle and end.
Here, if the PGC information which conposes one block is recor ded
consecutively in the PGC information table, the 25 order in which it is
saved is not inportant. This is also the case for PGC attri butes.
Each "Level ID" is a. level which is present inside a title and which

determ nes what video data can be
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28 sel ectively reproduced in accordance with the rating,
w——————t—}-evel—-b-bet Nng  set—fef—eaeh—Ree—+t—shoul d be—retet—here—

t hat these |evels are independent of the notion picture ratings
systens in different countries. For ease of 5 under st andi ng,
these levels have been given the nane "reproduction levels" in
t he fol | owm ngwexgnamsati on. In the present enbodi reTVvIP9cORYAt

| evel s L1-L8 are used, with L1 being the nost restricted | evel and
L8 being the | east restricted. For the exanple given above, the

| evel

PGCi#31
€2)
PGCi#32

PGCi#33

PGCi#30
(L8
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10 I Ds of PGC attributes #2, #3 and #4 are L2, L5 and LS8,

I 8Spociikatye—— Hor e——out- of t_he—PGGs—|-n-a—b-l-e-e-k-—the ————epfeeueti ONn

devi ce reproduces only the PGC whose level ID corresponds to the
Teproduction level allowed by the user (especially by parents) or a
PGC whose content is less 15 restricted. For the exanple
attribute tabwosivam in Fig. 7, three versions of a pchuprsie2923L5
and L8, (which correspond, for exanple, to the Japanese rating
system of "GCGeneral view ng", "R' and "Adult") are nade up of
PGCH#1- PGC#7 as shown in Fig. 20 6. Fig. 8A shows how the
three versions of the film (hereinafter referred to as title set 1
or title group 1) shown in Fig. 6 are made . Her gw
version L2 = PGCHl [err] PGCH2 [err] PGCH5 [err] RGRH7
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:25 version L5 = PGCHL1 [err] PGCH3 [err] PGCH5 [err] PGCH7

version 18 = PGC#1 [err] PGCH4—|-etrd—RecHe—terr+—PGCCHT. For—t he
exanpl e above, PGC#2, PGC#3 and PGCH4 are treated so that only one
of themis selected and r epr oduced 29

I n accordance with the chosen level. PGC#5 and PGCH6 are al so
treated so tipRpomnaist one of themis selected and r e p PEBAIEW02923
accordance with the chosen level. PGC#1 and PGC#7, meanwhile, are
treated as non-bl ocks and so are 5 reproduced regardless of the
chosen |evel. For this situation, the block type, block node and

| evel 1D are set

X 10
¥FE/4—F 1 F/Eg/ y 7

173 (2048754 b) R
| VAT 2 N

A
\

A M) —AIDBE Y b) %

T Ay b 11100000 | _ . I
MPEGE -7 1 4747 7 b 11000x XX | Private2/Video/MPEG Audio

#o~#7
—75 4 R=}rFy M 10111101.
(4 =7 1 4 /BILE)
—75 4 X—}2%y b2 1011 1111
(ERFR)

Audio/S.P(Privatel)

BFALY—AIDEBE Y F) |
I:ETJBHH%#0~#31 1001 X X X X X |

A—T4F L so~#31

)= T7PCM#O~#7:10100X X X
#0~#7

AC—3#0~#7 11000 0X X X
#o~#7
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I'n the attribute table as shown in Fig. 7. Here, when a branch
aeteH-e88—PES~-a—a—RE5—hi-ch b bl eeks—deser+bed
above, it is not necessary for the link 10 information in the
branched-from PGC to include pointers for all of the PGCs in the

bl ock, so that it only needs to store a pointer for the first PGC
inforrration | WQra4ardiock. As a result, when a branch PETIP#®2923 a
PGC in a bl ock where sel ective reproduction is perforned, the
reproduction device 15 can use the PGC attribute stored in the link
information to search the entries which conpose the bl ock and

sel ectively reproduce a PGC with an appropriate reproduction |evel.
Since entries for PGC attri butes which belong to a sane bl ock are
arranged consecutively in the attribut g ction
device can be quickly conplete its se ate entry.
As an exanple, a branch from PGC#1 to
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:any of PGC#2, PCC#3, PGCH4 can be nade by nerely setting "PCCH2" in
t+e—H—n-k—|—n4F-e+-H=at|—eﬁ—f—ef—P%#i-——————S1-m-|-a-rly Fi g—8B—strows—trow
six versions of a film 25 (hereinafter referred to as title set 1 or
title group 1) are made up of PGCs. In this case, ver si on
L2 = PGCH20 [err] PGCH21 [err] PGCCH27 version L4 = PGCH20 [err]
PGCH22 [err] WO37ays1 30  PCTAIP96/02923
version L5 = PCCH20 [err] PGCH23 [err] PGCH27 version L6 =
PGCH#20 [err] PGCH24 [err] PGCH27

K12A
My / .lt 9”
had B ID(E %) BA
s - :
g V=54 71LRVE3 :
AN _ . ] L2 for ¥4 FILVEE
S lenaiddeidl L4 for ¥ 1 FLBE2
1
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Y
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ersion L7 = PGC#H20 [err] PGC#25 [err] PGCH27 version L8 =

P2 Gmprert-f—RECH 26— et+1—PCCH 2+ 5 S—these PCCs—PECHZ2T—to—
PGCH26 are set as a bl ock using the PGC attribute table as described
above. Al so, the VOB whi ch make up PGC#20- PGC#27 are stored as one
vi deo title set (for exanple, video title set 2). Al so,
Fig. 8B shows w@%r14as1 versions of a film 10 (her ei naf t er POTIIPP6/@2923t O as
title group 3) are nade up of PGCs. In this case,

~version L2 = PGC#30 [err] PGC#31 [err] PGC#33 - version L8 =
PGC#30 [err] PGC#32 [err] PGC#33 Vi deo Objects (VOBs) recorded on
a bvD 15 Fig. 9 shows how conpressed video data and conpressed

[E12B o
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audip data conpose the conbined data streamcalled a VOB. Thi s

d ew-Rrg—shews—t-he—ar—g-Ral- Vi deo—dat-armeitroai—atei—o— —eat-a—stream-and

sub-pi cture data streamtogether with the VOB. This illustrated
exanpl e confornms to the conpression 20 met hod and data format
stipulated under MPE&R (Moving Pictures Experts G oup, |1S013818).
In this exanplwo9yusdeo data streant is a serial video PERIM6HIREAM
whi ch has been conpressed and divided into sections called GOPs

(G oups of Pictures), with these being 25 expressed as "video 1, video
2, video 3...." in the draw ng. This GOP is the unit for
deconpressi on of the -conpressed 31

K 13A

oot
ot e ¥




data and includes about 12-15 franmes of video data which equates to
' i Each -SoP—+s—fadge- up

of a plurality of video packs which are converted into packs at 2KB
Fnterval s. 5 Simlarly, "audio data streanmt 1is conposed of
a conpressed audi o signal which includes left and right
channel conpoN&m9X14e81 st ereo sound and a "surround” C PUWIPEEAL2923M t h
three kinds of audio A, B and C being expressed as "audio A-1, audio
A-2....";, "audio B-1, audio 10 B-2...." and "audio G 1, audio CG2...."
inthe Fig. 9. Here, audio A-1, audio A-2 etc. are each nade up of
one or nore audi o packs which are converted into packs using 2KB
units. "Sub-picture data streanf is a data stream which
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15 I ncl udes conpressed graphics, with there being two kinds of
S ' ' . =2 .." and——*SP—B- 1,

SPB-2.... "inFig. 9. Here, SP A-1, SP A2 etc. are each nmade up
of one or nore sub-picture packs which are ~converted into packs
using 2KB units. 20 Each of the video data stream the audio data
stream VWO/148 sub- pi cture data stream are interl eaved®CTIB402833 | n
the VOB. The cycle used for this interleaving is indicated by the
GOP unit in the draw ng. It should al so be noted that in the
present enbodi nent 25 managenent information (PCl) is interleaved into
t he VOB. The smallest unit in the VOB which includes nanagenent
information (PCl) and the other data is hereinafter called a VOB unit
(hereinafter, VOBU). Here, information for
32
413C
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achieving interactive reproduction is witten in this managemnent
i ' ar e-girvermr a srze of

2KB is that it coincides with the snallest retrieval unit for the

5 reproduction device, which is to say the sane size as the

| ogi cal blocks (sectors) shown in Fig. 4. Al'so, the managenent
i nformati on ( M@PP7A4sHi stributed so that each VOBU corRCIVIPS6/629283 set
(pack) of managenent information (PCl). 10 Fig. 10 shows the

data format of each of the video data, audio data, sub-picture
data and nmanagenent :
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fnforna;ion (PC) which are interl eaved in a VOB. Each kind of data

I A—tHre—itustt-at-ed—vOB—has—he oA —coRv-eiimeai-3id packets—aRe—packs—
according to MPEQ st andard. In this 15 enbodi nent, each pack
contai ns one packet called a PES (Packeti zed El ementary Streanm and
is made up of a pack- header, a packet header and a data field which
t oget her take wo97114151p 2KB. The contents of the "pack headeriyrssnio2s
"packet header” conformto MPER standard, so that their explanation
20 has been omtted and the follow ng explanation will focus on

the information used to express the different kinds of data. The
"stream I D' included in the packet header is an eight-bit field which
shows whet her the packet is a video data packet for a video data
stream a private packet, or an 25 MPEG audi o packet. Here, a "private
packet" is data whose content can be freely defined under MPEQ

standard. In the

15
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present enbodi ment, private packet llis defihed as audio data and
< :

33 as managenent information (PCl). Private
packet 1 further includes substream D, which is an eight-bit
field for show ng whether the packet contai ns audi o data or
sub-pi cture davesm«she audio data 5 defined by private pagrbe/dzetzas a
maxi nrum of ei ght ki nds of settings #0-#7 for each of |inear PCM
format and AC-3 format. The sub-picture data has a maxi num of
thirty-two
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Ki nds of settings #0-#31. ' Zerrel for vi deo data, the "data
f el teiagiagetp—0f 10 .. NPEGQ—eoanessequﬁéb-—For audi o—dat-gr—the—

"data field" is made up of data in one of NPEG, | i near PCM or AC-3
format . Finally, for sub-picture data, the "data field" is nade up
of graphics data or the |like which has been conpressed using

run-1 engt h eneasloiaisy 15 - Here, the reason these packs pefrapeingens a
size of 2KB is that it coincides with the smallest retrieval unit
for t he reproduction device, which is to say the sanme size as

the | ogi cal blocks (sectors) shown in Fig. 4. Parental Information
Table 20 Fig. 11 shows the conposition of the parental

i nformation table recorded in the lead-in area shown in Fig.
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4. The parental information table shown in thls figure is made up of
a—t-able—header—and—a—phural ity '

i nformati on#1-#n. 25 The "table header” is mde up of a

Ynunber of sel ect abl e countries” show ng the nunber n of countries
for whi ch country rating information is provided, a "nunber of
34 wo 97/i41%1l e groups” which shows the nunber k of PCrisrssmes2sps
(title sets) recorded on the present disc and an "end position"
whi ch shows the end -of the parental information t abl e.
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"rating level s".
country,

code is
countri es.

| D#1 (Japan)
is-6 and the total
The "rating |l evels #1-#m' are sets of

is 3,

X 19A

F

wi th as one exanpl e,
speci fying the USA and I D#3 10
| D90 b1714151 exanpl e,

The "t ot al

nunber

VAF42 7009 ) RE

The "country I D"
, | D#1

Each "country rating information #1-#

is a code

nll

a

I's made up of
—ptt-atty—of

whi ch specifies a

speci fyi ng Japan,

speci fyi ng Germany.
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Al so,

rating levels for
rating levels for |D#2 (USA)
rating levels for ID#3 (Germany) is 5.
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if this

It may col |l ectively referrcirediizent her
rating | evel s" shows the nunber
rating | evels which are used to identify the range of the

proj ected audience in the country identified by the "country
for the above exanple, the total
t he total
nunber of



20 related to reproduction control for each title at a given rating
| i i ' ot ' the—vartous

rati ni;s, reproduction levels for each title, a val i dati on date and an
i‘nval i dati on date. The character strings which denote the
various ratings 25 store character codes which show the nanmes of the
ratings. woOfsan4ishe exanpl e of country | D#L (Japan), ratiPCrARS6/402921 | s
"Adult", rating level#2 is "R' and rating level #3 is" "General ". For
t he exanple of country ID#2 (USA), rating
35 l evel #1 is "X", rating level #2 is "NC- 17", rating | evel #3
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“R', rating level#4 is "PG 13", ratlng | evel #5 is "PG', and rating
Ie¥e+#6—+s——{;————————————- The—#ep&edue&#en—#e¥eLs-for e ach—tittme—td-HlL—

correspond 5 to the rating | evels and show t he reproduction |evels for
title group #1-#L. These reproduction | evels show one of a plurality
of levels (the aforenmentioned L1-L8) which can be di sti ngui shed

I nside the wapsmdisti on device. As one exanpl e, pttvepdsntozng
"Adult" in Japan can correspond to 10 reproduction level L2 for title 1
and reproduction |level L4 for title 2, so that the reproduction

| evel can be different even when the rating level is the sane. By
doi ng so, the di fferences between rating |l evels |n di fferent
countries can ‘be handl ed flexilbty ‘ ecifically,
the rel ationship between rating fon levels can
be set as follows for the
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tontent of a title group. Exarrpl e 1 - Japan "Adul t"
- any of L3 5

[- R~
"General" [err] any of L6 - L8 Exanple 2 - USA
X any of L1 - L3 "NC- 17" [err] any of L3 - L4 25
"R [err] any of L4 -L5 "PG 13" [err] any of L5 -
L6 WO 9114151 [err] any of L6 - L7 PCT/IP96/02923
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G [err] any of L7 L8 In the same way, the five

used—in GQLnany__Lhe-khﬁee—%a¥|ng |-ev-el-s—tsed—+H—

Italy and the four rating levels used in Australia can be related to

5 reproduction levels. This is the same for countries other t han

t hose nentioned above. When specific dates are set in the

"val i dati on cdebde714151 and "invalidation date", these shovediuresoeoes from
- which the . reproduction levels for a title corresponding to each

rating 10 | evel becone valid and the date on which they are

I nvalidated. By setting these dates, it is possible to
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v | |
recowd titles whose valid reproduction period is linmted on
Speci fi'c Exanple of a Parental Infornmation Table 15 '

a disc.
Fig. 12A and

12B show exanpl es of country rating informati on #1 (Japan) and
country rating information #2 (USA) in the parental.information

tabl e shown i MIPLE OFLTHE INVENTIOM itle groups 1, 2 and 3 in these figures

are concei ved fromthe content of Figs. 8A, 8B and 8C, and so are

titles 20
ver si ons.
t hr ee

1 espethiltdimgdimd Opipiasl tPise whishofonfoirmsydicsithe Matieno
In Fig. 12A, title groups which correspond to the
r RlictyreeVRating Sysiens einhewnVarietedofo EPunteEsesd@ng of

| evel s of the reproduction device. As one exanplgy/the 25 repr oducti on
| evel s L2, L4RepgoducisgpPevilesl foreSaid Désc

10

15

20

25

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a multimedia_optical
disc which stores multimedia data including digital video
data, audio data ahd sub-picture data as well as to a
reproducing device for the disc. More specifically, the
invehtion is a technique related to the different motion

picture ratings systems in use in a variety of countries.

2. Description of the Related Art

In recent years there has been a spread in the use of
optical discs, such as laser discs and video CDs, as optical
storage media for recording multimedia data made ub of
video, audio and other such data. |

Of these, video CDs have'achieyed a storage capacity of
around 600MB (megabytes) for a medium which was originally
used for digital audio, with the storage of wvideo data
having been achieved due to the development of a high-
compression video data'-compréssion method called MPEG
(Moving Pictures Experts Group). - In this way, movie titles
which were stored on laser discs can now be stored on video

CDs.

As the result of recent research and development, DVDs
. "t

Y



titlergroups 1, 2 and 3 for the rating |level "Adult”. -

37, In Fig. 12B, title groups which correspond to the six
rating levels in the USA are shown related to the reproduction

| evel s of the reproduction device. As one exanpl e, reproduction
level L2 rel ay@egli®all Wil Qilck ¥ Gfhicld achiiwvd ad | dgahavit sifigeasd in
"NC-17". In this kind of parental information table, rating
systens (nunbesorfagentdapgschtyl havendpdeayefleyehbped. di f$ech DVDs Havgn a
country to country are related to the reproduction | evel s of -t he

reproduction @mdnage sapacdttyl nffoareundn4cd6B (gigabytes), so that.yideo
whoég image quality is vastly superior to video CDs (whereby
5 an increased amount of data is used per ﬁnit reproduction -

time) can be stored and the maximum reproduction time cén be
increased to allow the recording of long titles. More
precisely, the ;eproduction time of seventy-four miﬁutes
which is possible with a videé CD can be increased to.over

10 two hours for a DVD. For these reasons, DVDs allow the
storage of movies which, due to their long reproduction
time, cannot be recorded on video CDs,. with the long
reprbduction time and high picture quality'making.DVDs ideal
for such storage. |

15 Regarding movie titles, it is common for several
different versions (or rétings) of a same movie to éxist,-
such versions differing from each other in content. As
examples, there can be an adult version and a general
viewing version, a cut version and a no-cut version, or a

20 cinema version and a television broadcast version.

The following is an explanation of a first conventional
.rep:dduction system for reproducing a spécified version out
of a plurality of different versions of a same movie ﬁhich
are efficiently stored on an optical disc.

25 This reproduction system includes a registering @nit,
a selecting unit and a reading unit and is a system ﬁhiéh
selects and reproduces one out of two or more versions of a

same film stored on a software carrier.
“y



10, Pe,related to any rating systemused in any country. . This
concl udes the description of the data construction of the opti cal
disc, so that the follow ng explanation wll “describe the
construction of the reproduction device. Qutline of the

Reproducti on Syst enthd Ssoftware FicgrribzA sdfvirddietappeaieartess othéherideo
repr oducti on . system of the present enbodi nent which is nade up of a

reproducti on dRMis ebleck®nNoEothandod lositnge thyee diymes stored on aAsagen
be seen in the drawing, the reproduction device 1 reproduces the DVD
descri bed aboverackaccordance with 20 operation indications made using
the renote controller 91 and outputs an inmage signal and an audio
signal . Here, tHe Blocksypgacimuddmg wddeat fots wadeuastoneof dg &wo or
controller 91 ‘are received by the renote control reception unit 92 of
: 5 more versions. ,
2. Blocks including video data unique to another.of the
two or more versions.
3. Blocks including video data which is common to two or
more versions. ‘
10 For this kind of reproduction system, the registering
unit registers which of the versions is to be reproduced.
The selecting unit selects the common blocks and only the
blocks which are unique to the selectéd version. - The.
reading unit reads the video data for the seiected blocks
15  from the sdftware cafrier_ and geneféteé a reprodudtion
signal, with the video data in the same track whiéh is
unique to a wversion which is not' being played being
excluded.
Fig. 1 shows the aspects of reproduction of a plurélity
20 of video data blocks by such a conventional reproduction
system. In this drawing, optional block A is video data
unigque to'version A (such as an adult version), optioﬁal
block B is video data unlque to version B (such as a general
viewing vers1on) and common blocks 1 and 2 are video data
- 25 which is common to both versions.
.In the present example, the blocks described above are
recg;ded on a softﬁare carrier and "version B" is registered
in the registering unit of the reproduction system. In‘fhis

\



r_epro*du_,ct ion device 1. 25 Di splay nonitor 2 receives the .i mage
§anal’anq t he ~audi o signal fromreproduction device 1 and displ ays
an i mage out put and an audio output. This display nonitor 2
38 _ can be a conventional television set. Entire
Construction @fadd)e damietilusiocio Devopeional block H-iand 1&@msdmwelackl @k
diagramfor the entire construction of the reproduction deviece in
the present d&re sebeckednin tha¢ repled by i thedselestingmusiupand &he
motor video data in common block 1, .optional block B and common
block 2 is read by the reading unit.
5 T$By means of this kind of conventional system, for an
example when an adult and a general viewing version of a
same movie title are recorded on a software carrier, the
continuous reproduction of only the general viewing version
or only the adult version can be achieved. By doing so, a
10 parental lock can be achieved whereby parents can ensure
that the reproduction of a general viewing version, which
does not include scenes featuring sex or violence that are
unsuitable for minors,.is performed.
%?However, it has not been possible under this
15 conventional'technique fbr media tsuch as DVDs) which are
aimed at a specific country (or region) to be used in a
different country (or region). This is because the
differeﬁces between the versions on a disc are based on a
rating system in accordance with the self-regulation of the
20 film industry in a given country, which differs from country
to country.
- The following is a more specific explanation of the
ratiﬁg systems used in different countries.
In Japan, self-regulation by the f£film industry is
25 performed using the three levels "General Viewing", "R" and
"adult"” which are based on the content of a film. Here,

"General Viewing" is for films with no age restrictions, "R"

is for films which should not be shown to children of junior
. "} ’

1)
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81 an poptical pickup 82, a mechani smcontrol unit 83, a si gnal
proceSS|ng unit 84, an AV decoder unit 85, a renote controller 91, a
renote control reception unit 92, a system control unit 93, a
country information storage unit 930 and 10 a nonvol atile nenory 940.
The AV decodemiygh ts@fodB agét Ber younger eopowsillt" aisysoemfdamedehit,

vi deo decoder 87, a sub- - picture decoder 88, an audi o decoder 89, an
i mage conbi ni nghould notirbd sHowanccarurndsey (eAyt8oyegen Di spl ay) unit 933.

Al so, the country information storage unit 930 is made up of an OSD
15 information sthx agheunUSA93lgels +ragulnticor byt i bhe stMortigmn  Picturgni t
932 and a country ID storage unit 935. The mechani smcontro

unit 83 contr dissadiatisyhapfsamerica (MRAR) nisupesfommedotusing the six
drivi-ng the disc and the opti cal |ckup 82 for reading the si naI

recor ded Son t Heveds "@i'sc. "PG"IVb 'ép%'pb%lff i CBI by, "NGHe "me@Rdni Fm-cont

unit 83 _ \
these represent a very fine classification in which "G"

denotes films for general viewing, "PG" denotes films for
which parental guidance is recommended. "PG—13" denotes
films which should not be shown to under—th:.rteens "R"

10 denotes films which should not be shown to under seventeens
without their guardian's_approval, "NC-17" denotes films
which are not to be shown to under seventeens and "X"
denotes films for adults.

In the same way, five ratings levels are used in

15 Germany, three are used in Italy and four are used in
Australia, so that rating systems differ between countfy or
even between regions of a same country. Because of these
differences in rating systems, it has not been pqssible for
a coﬁventional disc on which three versions of a film%for,

20 say, the Japanese rating system are recorded to be vaiidly
used in another country with a different rating systeﬁ.

If it is supposed the aforementioned ratings problem
does not occur, there is still the problem of the different
languages used in different countries. If, for -example,

25 | different language versions ef a film are to be recorded on
a disc separately to the plurality of versions for different
ratings, while this may be possible for a short film, in can

in no way be realized for a two-hour film.
1



ad;usts t he speed of the notor in accordance wth the track posi tion

i ndi cat ed by the systemcontrol unit 93 while at the sane tinme noving
t he pi ckup position by driving the : actuator of the optical pickup 82
and, having detected a 25 desired track through servo control, waiting
until the r eiard ds ¢het ferther prcblemd®dHeheeptoductiencdelréce
desired sector is recorded before finally continuously

39 : to becasedgforesschnaldisom tHexralesihide gdsiisi nacessary for
The signal processing unit 84 executes signal pr ocessi ng, such

as anp|ifiC@unﬁgroduq@gqn5@@m¢qg,to select an appropriate version in
accordance with the ratingé system in force in the conntry

5 of .use, it has not been possible for such a devic;fe to
rep;nduce appropriate sections of another country's version.

From the standpoint. of a supplier of movie titles
(Which is to say, a disc manufacturer), it is necessary to_
create, distribute and manage separate discs not onlé for

10 different ratings systems but also for different languages
which causes considerable trouble. Since the manufacturing

costs increase as the number of languages and country-based
ratings systems increase, manufanturers have had.to focus on
counpries where they can expect high sales. As a result,

15 uSefg in countries which use minor 1anguages nr ratings
systems have not been able to enjoy a great vnriety of movie

- software.

~In view of this situation, it has been the dream of

movie tiﬁle suppliers to be able to provide a.full-length

20 - movie complete with versions for different languages and for

different ratings systems on a same disc which can be used

worldwide.

SUMMARY OF THE INVENTION
It is a primary object of the present invention to
25 provide a disc which can be used to supply movie software to
every country 1in the world and which can achieve
reproduction control in accordance with the ratings system

Al



depodul ation, and error correction, for the signal read by 5 the

optlcar plckup 82. After this, it.stores the signal in | ogi cal
bllock units in the buffer menmory (not illustrated) - of system contro
unit 93. The data in the buffer nmenory is read by the system control

unit 93 in acqer ¢arel WhiBhéhGountry oFivlny, tdd kellebsebagesepioduction
I nformati on and t4he video manager 10 managenent information and s
transferred fgemidee flouf e disc. nenory to the system decoder 86

according to control by the systemcontrol unit 93 for each VOB.
The AV decoder uni t'he5 abowee obg ectte caac bevedh¥eRednby a multimadiardgsaal
vi deo signal and audio signal. 15 The system decoder 86 determ nes

t he stream | Dcomprising: sabswxégnnId@tﬁorS§§€ﬁ99ae¥%ﬁl¢%cFﬂﬁ%dStﬁrﬁﬁg \V@Bs

transferred fromthe buffer nenory and outputs video data to t he
vi deo de&oder pPdBrajddvoofavides fataafaAveReesdep Bonagement informaticn

storage region which stores management information, the

management information comprising group information :that

shows which video data sequences have been grouped together

to compose a group from which only one of the composing

10 video data sequences is reproduced, a level ID for each

vidéé data sequence in a same groﬁp and a set of 1link

information for each Video‘data sequence which indicates a

next video data sequenceto bé reproduced éfter completion

of reproduction of a video data sequence in question; and a

15 level map storage region for storing a separate table.for

each country/region, where each table for a country/region

includes information which maps each sort level in a softing
system for the country/region to a level ID.

~”_Also, the table for a country/region may store a

20 couﬁfry/region code for identifying the country/region,.sort

levels in the sorting system in the corresponding

country/region and a level ID which corresponds to each sort

level, and a sorting system in a country/region may be made

up a plurality of sort levels which show viewing regulations

25 which correspond to an extent to which violent scenes and

sex scenes are included in video data and each sort level is

expressed by a character string which expresseé an

apprbpriate name within the sorting system in question.
e ) i -



sub-prciure data to the sub-picture decoder 88 and pack 20 managemnent

i'nformdtion (PCl) to the systemcontrol unit 93. I n doing so; the
syst.em decoder 86 outputs to the audio decoder 89 and the :
sub- pi cture decoder 88 only the audio + data and sub-picture data

whose nunber corre@gomisari® dHethe statedrimorstmditcired &yffervenysvideo
ol unit 93, out of the 25 plurality of pieces of audio data and
sub- pi cture dalada idzh adult angk general rglewingsversions gannhedoseupedd.

contr ol

The vi deo decoder 87 decodes the video data inputted fromthe system
decoder 86 andodedhar amec disitdngudshgd from each other using level Ibs.

40

10

15

20

25

These level IDs are correctly related to every level in the
sorting (rating) systems in force in every country or
region, so that video data corresponding to the desired
level can be reproduced. Also, while the separate setting
of these rating systems in each country or region means.that
there are disparities between countries/regions regarding
the number of sorting levels used énd their actuai
restrictions, each of these sorting levels can be expréssed
using a character string éo that a reproduction system with
sufficient flexibility for a variety of rating systemé_can
be ‘achieved. |

EﬁAlso, by recording a.plurality of titles with different
sort'levels on one disc, a reduction can be made in the"cost
to the software supplier of producing and managing optical
discs, in addition to allowing such suppliers to market the
same disc worldwide.

‘Here, when coupled with control of a reproduction
device which reproduces titles at the users' specified;sort
level, a parental lock can be achieved.

_ Here, each videé data sequende may include at least one
of g.pluralitf of sets of audio data and a plurality of sets
of sub-picture data which are interleaved with a
corrésponding video segment 6f a given reproduction period,
so that a content of each set of audio data may correspond

to the video segment of the given reproduction period and a
o

|



data, "outputs it as a digital video'signal to the inage conbi ni ng
unit 90. When the sub-picture data inputted fromthe system
decoder 86 is run-length conpressed i mage data, the sub- 5 pi cture

decoder 88 decodes it, deconpresses it and outputs it in the sane

format as the gy tdd A é&ch hSetMBEE sub-picte@ebidHt) may tc@Prespond to
The audi o decoder 89 decodes the audio data inputted fromthe system

decoder 86, deteigereSddmentd ofutthiel yivien ¥eproductiign gperdadi.o dat a.

The i mage conbining unit 90 conbi nes the output of the vi deo decoder

87 and the output @&y meansubfpthbe sEatmtadmstructi@y sechr gidgot segment

proportions indicated by the system control unit 93 and outputs the

result as a vildeoasigiido datia ssequence is stored efficiently with a

. 5 plurality of sets of audio data and/or a plurality of sets

of sub-picture data (subtitles), so that during
reproduction, a user can select his/her desired audio and/or
subtitles.

Here, each video ségment may be made up of images in a

10 movie title and the plurality of sets of audib data may be
comppsed of soundtracks dubbed in different languages.

Here, each video segment may be made up of images 'in a
movie title and.the plurality of sets of sub-picture data
are composed of subtitles in different languages.

15 By means of the stated construction, each video segment
can be efficiently recorded on the disc with a variety of
accompanying sets of audia in different languages aﬁd/or
subtitles in different languages.

Here, the multimedia optical disc may further include

20 a t;gck which has the secfors arranged in a spiral and the
management information storage region and the level map
storage region may be assigned to track positions.which ére
read before the video data storage region by a reproduction
device.

25 By means of the stated construction, it is possible to
minimize any inefficiencies (such as the time taken by head

seek operations) in the retrieval of video data following

the retrieval from the managément information storage region
% . ,' .

v
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15, *signal is converted into an analog signal and is then I nputted
rnto a’di spl ay devi ce. The country information storage unit 930
i s conposed of ROM (Read Only Menory) and, for each set of stored
information, can be divided into subregions nade up of an 20 OsD

i nformati on spapagdelnielre3hap &tbabigedregfionnati on storage unit 932
and a country I D storage unit 935. The OSD i nformati on storage
uni-t 931 stores thaeB) each ividsoatdata wWsegoeskrewsmaye made owp opdr adi on
node setting : menus for the present reproduction device. These:
operation 25plumaddtysesfiiogjeehss andclalvsing, reachgwhdeht iingirates fear
receiving a setting of parental block information in accordance with
a user oper at combinatiopl aferobiectagwhiah forms fone cAlnFhRy wideQefatift

settings for audio data and sub- 4]
5 sequences, may be stored in the management information

storage region.

;FHere, the video data storage region may be made up of
a plurality of object storage regions, each of the object
storage regions being recorded in consecutive sectors of the

10 multimedia disc. |

Here, each of the objects may be made up of a plurélity
of object units, with each of the object units being . made
up of one video segment and a plurality of sets of audio
data, and the plurality of object ﬁnits may be arranged in

15 order of reproduction in the object étorage regions.

..By means of the stated construction, since the vidéo
daté sequences for different level IDs may use the same
objects at least in part, the video data fbr différent
versions can be efficiently stored on a disc.

20 The aforementioned primary object may also be achieved
by_a multimedia optical disc which comprises: a video data
storage region for storing one video data sequence; a
management information storage region which stores
management information, the 'management information

25 comprising a level ID for the video data sequence; and a
level map storage region for si_:o:;ing a separate tablg for
each country/region, with each table for a country/region

including information which maps. each sort level in a
"1

\
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p|¢tufe data at the start reproduction. This OSD
i'nformdtion is read by the systemcontrol unit 93 when the

reproducti on device has been turned on or reset, or whenever .the .
"Setup" key on the renote controller 91 is depressed. 5 The

country 1D st Q348 rdidysizm Fo ehd Ruai#sl/megibn to thelgesdly mthe

present reproduction device and can be set at the factory before

shi pping for the i mhendetfor@mentioned objectal &an be achievddd rhyi ng
informati on storage unit 932 stores the 10 content of the rating system

for the count mgprodiuctties bfevice for a multimedia -optical disc Wthh

includes: a video data storage region for storing a

5 plurality of video data sequences; a management information
storage region which stores -management information, the |

management information comprising group ' information that

shows which video data sequences have been grouped togéther

to compose a group from which only one of the composing

10 video data sequences is reproduced, a level ID for 'each

video data sequence in a saine group and a set of link

infc’__Si‘mation for each vidéo data sequence which indicates a

next video data sequence to be reproduced after completion

of reproduction of a video data sequeﬁce in question; and a

15 | level map storage region for storing a separate table for

each country/region, with each table for a country/region

including information which maps each sort level 1n a

sorting' system for the country/region to a level ID, the

reproduction device comprising: a'region code storage ‘unit

20 for storing a region code showing a country/region; a ievel

registration unit for registering one of the sort levels for

the sorting system used in the reg.ion indicated by the

region code, in accordance with a user indicatioh; a reading

unit for reading managemént information, mapping information

25 and video data sequences from the optical disc; a table

specifidation unit for specifying a table for  the

country/region corresponding to the region code stored by

the region code storage unit; a repf:odtiction level setting

\
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the country 1D stored by the country ID storage unit 935. For the

éxanple of Japan, this stores the three | evels naned "General
Viewing", "R' and "Adult", while for the USA, this stores the six
| evel s naned "G, "PG , "PG 13", "R', "NC 15 17" and "X". :

The OSD unit 933tc@aterdetiiny iamyevent 2D which kexrrespondshewn thaysorsd
by the systemcontrol unit 93 based on the CSD i nformation, into a

di gital videolewgidal ragfistatrpdt sint the lewal t redisdgetdorbi mndd upst 80.
As a result, the nenus for 20 setting the operation nodes for the

reproducti on deproduction levedh by refeprinertectbengnasifiad takle apfng
setting nenu, are di spl ayed. The nonvol atile nenory,. 940

is a rewmitabWBGWEWUPanmﬁﬁglonr afﬁﬁﬁd&?QxﬁRQﬁﬁ9¥5¥9ﬁﬁ f?ﬁtd%ﬁ%ﬁm% ing

reproductlon device is 25 turned off [t is ongg 8
exanple of apppRem data sequence correspondlng to the set réproduction

level in accordance with +the group 1nformatlon and
controlling the reading unit to read the determined v1deo
data'sequence; and a reproduction unit for reproducing every
video data sequence read by the reading unit. '

10 By means of the stated construction, the reproduction
.level is set by the reproduction level setting unit in
accordance with the region code stored by the region;code
storage unit and the sort level registered in the level
registration uoit. The video data is then retrieved at the

15 set reproduction level by the retrieval control unit and the
reproduction unit. Accordingly, video data can be reproduced
in accordance with the sort level registered in the level
registration unit by a user indication, for any sort level
in any rating system operational in a country or region.

20 Here, when a next video data sequence to be reproduced
is part of a group, a present set of link information may
indicate any video data sequence in the same group, and the
reading control unit may include: a provisional setting unit
for provisionally setting a video data sequence indicated by

25 the 1link information of a video data sequence presently
beigg reproduced as a ne#t video data sequence to be
reproduced; an actual setting unit for referring to the
lgroup information, for determining whether.'there is any

Al
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(Electrjically Erasable Programmable Read Only Menory) or batﬂery

backup 'RAM ( Random Access Menory) and stores I nformati on such as the
parental |ock information which 42

shows the ratings for which reproduction by the present reproduction
device is perigdHead FdcRPeRitaOn seg@enceet which is ghkeupedar. with the
The renote controller 91 receives reproduction control 5 I ndi cations
made by user prevdisionmllyAnsekavpbeok@latizaysedquence toofaXlww r sebeetive
controller 91 is shown in Fig. 9. The followng is a brief

expl anati on ofreproducidomgysfahi elctually setting the proviSionallg set

vidéz data sequence if no other video daté.sequence has been

5 determined and for actually setting a video data sequence of

the same group which corresponds to the reproduqtion ;evel

"set by the reproduction level setting unit if another wvideo

data sequence has been determined; and an indication

instruction unit for indicating to the reading control unit

10. to have the actually set video data sequence reproduced.

Here, the actual setting unit may include: a comparison

unit for comparing the reproduction level set by the

reptdduction level setting unit with a level ID of each

video data sequence which belongs to a same group aé the

15 provisionally set video data sequence; a first determining

unit for actﬁally setting, when the comparison.unit.finds

that there is a video data sequence with a level ID which

corresponds to the reproduction level, the video Ldata

sequencé with the corresponding level ID; and a sécond

20 determining unit for actually setting, when the gompérison

unit finds that there is no video data sequence with a level

ID @hich corresponds to the reproduction level, a video data

sequence with a level ID which is close to the reproduétioﬁ

level but which represents a less restricted video content.

25 ' By means of the stated construcfion; the vidéo data to

be reproduced. out of a group is set by the provisional
setting unit and the actual setting unit, sb that it is

unnecessary for the link information to separately indicate
O .

o)
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%peci?ipally relate to the present invention. The "Setup" key is
used to call the. player setting menu, the "Title" key 10 is used to cal
the title selection menu which can be di spl ayed at any point during
di sc reproducti on. The nuneral keys and arrow keys are used for
maki ng menu each o¥chkde! video Hamal kpqueheesEnhea” gkeypi andsedstead may

confirm ng a selected nenu item 15 The renote control
recepti on uni onl® Heddicate thgy b€ythe videsi Jazh mbguencesi hfir thedgroup.
transmtted fromthe renote controller 91 in response to the
depr essi on of Thileeymakess the linknfinforndieloysextrensty osimple, o8ith the
key data using an I nterrupt process. 20 The system control
unit 93 contepirodudhtdonedeviige being ahlsiue | binkicand ereprodyce owpdsed
of a -program nenory for storing a programfor_realizing the functjons
of the sgstenﬂata sequences which have been grouped and sequences which
have not beén group converted at the required reproduction
level. The reproduction device is also able to repréduce
video data sequences at the reproduction level set by the
repi’:éduction level setting unit or at a less restricted
10  level ID. '
Here, the reproduction device may further comprise: an
indication unit for indicating a set of audio data according
to a wuser operation; a video reproduction unit for
reproducing a video segment in a wvideo data sequencé; an
15 audio selection unit for seiecting the indicated set of
audio data from the plurality of sets of audio déta which
are.to be reproduced with the video segment; and an éudio
reproduction unit for reproducing the selected set of audio
data. |
20 _ Also, a plurality of sets of sub-picture data.which are
to be reproduced together with video may .be interleavéd in
each video data sequence, the indication. unit may also
indicate a set of sub-picture dé’ca and the reproduction
device may further inclﬁde: a sub-picture selection uniﬁ for
25 selecting one set of sub-picture data which corresponds to
an indicated language out of a plurality of sets of'sub—

picture data to be reproduced with a video segment; and a

sub-picture reproduction unit for reproducing the selected
. 1 .

)
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control _unit, a buffer nmenory for tenporarily storing data for
I"ogi cal” bl ocks and a parental information table, a CPU 25 for executing

the program and a general register. Mor e specifically, when-the
data read fromthe buffer menory is video title set managenent

i nformation OgeW @€0sUBLPGSure dataanagenent I nformation, the system
control unit 93 and 43

performs reproduct Bgnmeansrof tlus sﬁuteﬂgymﬂsumumnmmn nghenuser's desgdedn
accordance with the content of this information, whi | e when the data

Is a VOB, theaddtiia datdiandt$qb—picturerdata<anme$eﬂea¢eﬁhgsbngfghengp@ig to

t he AV decoder unit
selection unit and the sub-picture selection unit. and

5 repégduced by the audio reproduction ‘unit _and the "sub-
picture reproduction unit. As one example, when the sets of
auaio data are soundtracks in different languages and the
sets of sub-picture data are subtitles in different
languages, the user may have his/her desired soundtrack and

10 subtitles reproduced.

Here, the level registration unit may register a sort
level and a personal identification number énd..the
reproduction device may further includeﬁ an input uhit for
inp&%ting a personal identification number in accordance

15 with a user operation; a coincidence judgement unit for
judging whether the inputted personal identification number
coincides with the personal identification number registered
in the level registration-unit; and a change permission
determination unit for determining that the registered sort

20 level can be changed by the user when the coincidence
judgemeﬁt unit judges that there is coincidence.

By means of the stated construction, only specified

users who know the personal identification number are

allowed to change the sort level.

25 BRIEF DESCRIPTION OF THE DRAWINGS
. These and other objects, advantages and features of the

invention will become apparent from the following
"1
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5 85, For the mechanismcontrol unit 83, the system control uni t

Y

93" cal ¢ul ates the number of the track on the disc which corresponds
to the next | ogical block to be read, indicates the track position
and indicates bleck reading control to t he mechani sm control - unit
83. Al so, on hesBgipBienr updlsh lith dopjuhetiemt eithnttivé rewEpipamyimg t
92, the system control unit 93 is infornmed of the key data
correspondi ngdtawihgs which déplesszate kay spemific pembodimenty epfodere i on
control corresponding to the key data. The general register

i ncl udes a regngertibnr Enothegdmavipgsiduction | evel of a 15 title
presently being reproduced (called the |evel register)

register for storiF§ga tophewatrepreduehion Frwtemifpr video é?‘ﬂita Blocks
sub-picture data to be reproduced faor the title resent Jg
bei ng repr odutBda( §&Plré&1itﬁfe°|fai’f&5§d€n|seg‘1°§:té‘r)°°nventl°"f%lrer é) ucticn

repr oducti on IeveI at the start of reproduction is
system;

Fig. 2 shows a cross-section of a DVD as used in the
embodiment of the present invention;
Fig. 3 shows an enlargement of the cross-section of the
10 DVD shown in Fig. 2;
Fig. 4 shows a simplification of the data construction
for the entire optical disc;
Fig. 5 shows -the iﬂternal construction of the video
title set shown in Fig; 4; i
15 Fig. 6 shows the relation between VOBs and PGCs
indicated by the route information; |
Fig. 7 shows a more detailed example of the attribute
table shown in Fig. 5; ‘
.'Fig. 8A shows how the three versions of the movie éhown
20 in Fig. 6 (title group 1) are composed of PGCs;
Fig. 8B shows how the six versions of the movie éhowﬁ
in Fig. 6 (title group 2) are composed of PGCs;
Fig. 8C Shéws how the two versions of the movie shown
in Fig. 6 (title group 3) are composed of PGCs;.
25 Fig. 9 shows how the composite data stream called a VOB
is made up of compressed video data and compressed audio
data:

Fig. 10 shows the data formats of each of the wvideo
“t

]
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20. ‘get in the level register by the systemcontrol unit 93 (any

of L1-L8) and is used so that a PGC out of a. block of PGCs wth a
mat chi ng reproduction | evel or next less restricted reproducti on
| evel is selected. Also, the audi o data nunber #i and the

sub- pi cture daagapuatidio#favh CBubeppetitsediytaZind havagéhient apatiadsatsed
for audio and subtitles correspondi ng to the country ID stored in
-country | D stehagh anet iAB8Braeaved in aevVoOBn the | anguage regi ster when the
reproduction device is turned on or when the reproduction of a title
I s conmenced. Fig. 11 shows the compositidd- of the parental
information table stored in fhe lead-iﬁ area in Fig. 4;
5 Fig. 12Al shows an example of country rating
inforﬁation#l in the parental information table of Fig. 11;
Fig. 12B shows an example of country réting
information#2 in the parental information table of Fig. 11:
Fig. 13A shows a perspective view of the reproduction
10 device of the present embodiment; |
Fig. 13B is a block diagram showing the entire
reproduction device in the embodiment of the present
invention;
| Fig. 13C shows an example key arrangement of the rémote
15 coﬁfroller 91 used with the present reproduction device:
Fig. 14 is a block diagram showing the construction of
the system decoder 86 shown in Fig. 13B;
Fig. 15 shows an example of the data set in the
nonvolatile memory 940 of Fig. 13B;
20 Fig. 16 shows a flowchart for the processing by the
system control unit 93 of Fig. 13B;
Fig. 17 shows a more detailed flowchart'_ for
reproduction processing of a group of PGCs by the system
control unit 93 shown as step 129 in Fig. 17;
25 Fig. 18 shows a more detailed flowchart for
determination processing of a PGC in accordance with tﬁe

reproduction level by the system control unit 93 shown as

step 130 in Fig. 17;
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The s?qten1control unit 93 al so reads the OSD information in the OSD
‘information storage unit 931 after reproduction device is turned on
or whenever it detects that the "Setup" key on renote controller 91
has been depressed. 5 By converting the read OSD information into inmage
data and OuFpykti NY9At thrddgh O3BCUNsho®33the henucadmres etforngthenu
(not illustrated in the drawi ngs) is displayed and the operation
node of the repttdogtioh devisbing sdren nthe countgoor dBncstayed dnysthe
oper ati on. The setting of this 10 - operation node includes settings
whi ch rel ate counksyr 3Di s§orage unigy8B&mis .fBretbgelPAical ly, when the
user specifies the_ . rating setting nmenu out of the player setting
nenu, parental Fig.| 3ekshoFsra@sdwrlie dsplay of the MehvBrIePR: n2Rdr y

940 i'n accordance with the yser _indicati made ysi he k
15 the®renpte Coﬁ§g0|§%rs@ﬂys a flowchart for the"Ranu gcQQrinS pg Sesd

of the optical disc to which the present invention relates.

DESCRIPTION OF THE PREFERRED EMBODIMENT
The present embodiment describes an example where a DVD
(digital video disc) which can achieve a sforage capacity
10 of afound 4.7GB on one side of a 120mm diameter optical_disc
is used as a-multimedia.optical disc.

Physical Construction of the Optical Disc

Fig. 2 shows a cross-section of the DVD. Starting from

the bottom, bVD 107 is formed of a first transparent

15 substrate 108 which is around 0.6mm thick (which is tq say
between 0.5mm and O.7mm), on top of which an information
layer 109 made-of a reflective membrane such as metal foil .

is attached, with a bonding layer 110 and then a second
transparent substrate 111 being formed on top of the

20 information layer 109. If necessary, a print layer 112, or
in other words a printed label, is printed on top of the
-secohd transparent substrate 111, with it not being
necessary for this print layer 112 to cover the entire disc.

In this drawing, the bottom side of the disc onto which

25 laser beam 113 is shone and from which inforﬁation is read
is set as the read-out surface A, while the top side of the

disc with the print layer 112 is set as the rear surface B.
i .I

)
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Construgtlon of the System Decoder 86 Fig. 14 shows a block

di agramfor the construction of t he system decoder 86 shown in Fig.
13B. As shown in this . drawi ng, the system decoder 86 is nade up of
an MPEG decoder 20 120, a sub-picture/audio separator 121,

sub-picture Here, Seh@ehited UahE IProtnedimy ayslits select ifetrmed t ih23the
The MPEG decoder 120 determ nes the kind of pack by referring to the
stream I D i n ih€opmakibpaddayeir ead? dajidlie of ek fMHdeﬁranspbreMCB
transferred fromthe buffer nmenory 25 and, depending on its
det er m nat i onsubstiirbte ©808pbysa ntmxufactumatd(@rm 50 thatvidformatidder
87 for a video packet, to t he sub-picture/audi o separator 121 for
private packetcah be recorded by wvarying the length of5 pits and the
| 5 intervals between them. This is to say, the indentations
and protrusions of the pité in the first transparent surface
108 are imprinted into the information 1ayer 109. ' The
lengths of the pits and intervals for ‘th.'l.S disc are shorter
than on a conventlonal CD, with the pltch of the information

10 - tracks in which the pit streams are formed also being
narrower, which results in improved surface storage density.

The surface A side of the first tranéparent subsérate
108 in which pits are not formed i.s flat. The second
transparent substrate 111 is a ‘reinforcer and is made of the

15 same thickness (around 0.6mm) of the same material as the
first tfansparent'substrate 108, with both of its surfaces
being flat.

Information is retrieved frdm this kind of disc by
shining the laser beam 113 on the disc and measuring chénges

20 in the reflection ratio of the light spot 114. The light
spot 114 on a DVD has a diameter of around 1/1.6 timeé_the
diameter of a light spot on a conventional CD due to an
increase in the numerical aperture NA of the objectiveilens
andhé reduction in the wavelength A of the laser beam.

25 DVDs of the physical construﬁ:tion described above' caﬁ
store around 4.7GB of information on one side, which is
almost - -eight times the storage capacity of a conventional
CD. As a result, it 1is possible to achieve a greét

2
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the systemcontrol unit 93 for private packet 2 and to the audi o
Selection unit 123 for an MPEG audi o packet . The

sub- pi cture/ audi o separator 121 determ nes the kind of packet by
referring to the substreamID in the packet 5 header of the private

packet 2 inpuihpdotremshthenMpiGture quaklegefoiflogtiag @dotutiesy amdite

determ nation result, outputs the data to sub-picture selectton unit
122 if it is increaseubhpi eépreddetaonr timet firomuthe 24|minubes whici2Bsi f
it is audi o data. 10 The sub-picture selection unit 122
outputs to thposshble with pactidealeCddéo 88vean| gwohdauns.pi cilipds daigh
whi ch has the nunber #j stored in the Ianguagg register in the
system storage capacity makes DVDs very suitable for use as storage

5 media for moving pictures.

The substrate technique which has enabled  this
improvement in storage capacity is a reduction of the"spot
diameter D of the laser bean. Here, spot diameter D is
given by the equation "D = laser wavelength X/numefical

10 aperture of objective lens NA", so that the spot diameter D
can be reduced by reducipg the laser wavelength A aﬁd by
increasing the numerical aperture of objective lens NA. 1It.
should be noted here that if the numerical aperturé of
objective lens NA_is increased, comatic aberration oécurs

15 due to the relative inclination, known as "tilt", between
the ‘optical axis of the beam and the disc surface. In order
to suppress this phenomenon,  DVDs use a transparent
substrate of reduced thickness. Such a reduction in the
thigkness of the transparent substrate creates the prqblem

20 of reduced physical durability for the disc, although this
problem can be overcome by reinforcing DVDs with andther
substrate. Here, it is especially desirable to have the two
substrates formed of the same thickness of the same
material. |

25 Data is read from DVDs using an optical system with a
short wavelength (650nm) red semiconductor laser and an
objective lens whose NA (numerical aperture) can be enlarged

up to 0.6mm. If the thickness of the transpafent substrate
.-_".- * l

v
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gqntrbtiunit 93, out of all the sub-picture data sent from t he

Sub- pi cture/ audi o separator 121. The renai ning sub- 15 picture data is
di scar ded. The audi o selection unit 123 outputs to the audio
decoder 89 only the audio data which has the nunber #i stored in the
| anguage regi g&erredtidelde €y Saesunaanty.@mmjnid storage9Tapadityf ofe upPB®
audi o inputted fromthe MPEG decoder 120 20 and, the audio data inputted
fromthe sub-pie6er @aaudbe achieveskepfont onel2diddhefr emaldPng aURRSERE a

I s-discarded. Fig. 15 shows an exanple of data indicated by the
nonvol ati | e nepbigad4@ikr.Fi glith 3ghis Jergeomhoragehicapacity.,fithare r
the nonvolatile nenory 940, a group of flags, 25 made up of a factaor _
set flag, a pmoretZhahewsioughcaprcity for gerdwtg Ferberei £idmoFohher

flag, and a regi on which stores the parental | evel and, the persqgnal
identifi@atioﬁgcorded on one disc, with it %urther being possibfe Ebr éhe

manufacturer to include soundtracks in several different
languages. In fact, the storage capacity of 4.7GB achieved
by this substrate techniquefallows the storage of several

sets of video and audio data on a same disc.

10 Data Composition of the Entire Disc

Fig. 4 shows a simplification of the data construétion

of the entire opticai disc in the present embodiment.
As shown ih this drawing, the areas on the optical.disc
which store data can be broadly classified into a lead-in
15 area, a volume area and a lead-out area. Here, the volume
area is further made up of a volume management area énd a
file area, with this file area being made up of a video
manager file (hereinafter ébbreviated to "video manager")
and a plurality of video title set files (hereinafter
20 abbreviated; to "video title sets"). . For ease of
understanding, the following exblanation deals with the case
where only file makes up each of the video manager and the
vidgo title set, although the increase in the size of the
file when storing a movie makes it desirable to have these
25 files divided into é plurality of smaller consecutive files
to assist in the file management performed by the

reproduction device.
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nunbe? are assigned to predeterm ned addresses. Here, the

46 content of these kinds of data is set by the user
(especially parents) in the player setting nmenu. The "factory set
flag" shows the setting when the reproducti on device was shi pped
fromthe factory, whechikad-ih arta"say dbeabed &betharenhaimbstkpass ogen
rel eased or .. whether the parental lock is operational.

The "parent al theckpitiagl sHess atdetdtrrres platnttad sealellize opehabtibdmeat
set. The "parental level"” is a character code string show ng

the start of retrieval by the reproduction device and a
parental information table. This parent information table
5 is reproduction control information relating to ratingé for
achieving parental locks customized to different countries.
Accordingly, it shows at what level the title recorded on
the disc should be reproduced in order to conform to the
rating systems used in different countries. It should be
10 noted here that while the parental information table is .
described here as being recorded in the 1eéd—in area, it may
be fecorded in any area of the disé, with one example being
the arrangement of such information into one file iﬁ the
volume area, or as one part of the video manager described
15 below. . |
The "lead-out area" is located at the outermost part
~of the optical disc and stores data which shows that the
volume area has ended.
' The "volume area" is located between the lead-in area
20 and .the lead-out area and is made up of an extremely iarge
numbér of logical blocks (called "sectors") which are
physically arranged onto a spiral track as a -one-
dimensional array. Each logical block is made up of 2KB.
(kilobytes) and is distinguished from the others using a
25 block number (sector address). This logical block size is
the smallest unit for retrievai by the reproduction device.
The "volume management area" takes Iup a neceésary
numper of blocks starting from the first block and is used

v

ks
-
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10 fhe nane of the ratlng whose reproductlon Is permtted, such - as
”Adult" "R' or "General" The "personal identification nunber
flag" shows whet her a personal identification nunber has been set.
The "personal identification nunber" is a nunber which 15 is set by a
user (especi altby mpady heirshtfrais@fisphenIt storesetirfurnertidmnfpngthae
parental |evel. Sinmplified Processing of the System Control Unit
93 : fifeg. 16 henwsfalél awdwmr bctordihg ptocdSO nfIcbereatiohal
the systemcontrol unit 93 shown in Fig. 13B. 20 First, on
detecting thstandardssOrganiza&tioni)nl38A6. - reproducti on device, the
system control unit 93 controls the nmechani sm control unit 83 and

t he signal processThg uhride managerindirhathei Fdlept arean sEpResses the

per for rred until stabilized
management information for the entire disc. This wvideo

manager includes information for expressing a.volume menu
which is a menu for. setting/changing the reproduction
control for the entiré volume. It also stores a title
search pointers as index information for finding the stdrage
10 location of a selected title on the disc.
The "video title set" has a size which is an integer
multiple of logical blocks or, in other words, 2048bytes*n,
-énd stores a plurality of video objects (hereinéfter
abbreviated to VOB) which compose a title set- and
15 information for reproduction control of VOB. Here, the
titlé set (hereinéfter also referred to as "title group")
when three versions of a same movie title (a "General", an‘
"R" and an "Adult" version for different ratings) are
recorded are the names of these three versions. Since VOBs
20 can be common to these different versions of the title, each
video title set stores all of the composite VOBs which
include both commonl VOBs and VOBs unique to only one

version. -

Data,Construction of Video Title Set

25 Fig. 5 shows the internal construction of the wvideo
title set file in Fig. 4. As shown in this drawing, the

video title set is made up of video title set management
. 'l

Al
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retrieval fromthe disc can be perforned, at which point the 25 opti cal
pi ckup is noved and the parental information table shown in Figs. 11,
12A and 12B is read fromthe lead-in area (steps 121, 122). Next, the
systemcontrol unit 93 reads a7

t he vol une nepHfeBMagesANANANEOYDBL ked.i N t he vi deo nanager - (step
123) and reproduces the PGC for the volune nmenu (step 124). This

vol ume nenu is a nmehe WOBClseltl)stddeasa thbunabity of VOBs sdliehi mmMie tdp to
be reproduced out.of all the titles 5 recorded on the optical disc, (2)
al |l ows 't he usenet biskéeseét. EachtVieB|hsguagposed dfica qulumch itk afhdsgBs
allows the user to
of audio data, a plurality of sets of sub-picture data and
5 management information which are interleaved'together_with
a set of video data. Since each VOB includes a plurality of:
sets of audio data, soundtracks in a wvariety of languages.
such as English, French, German, Italian, Japanese and
Chinese can be recorded together with the wvideo data. 1In
10 the same, it is possible to use the plurality of sefs of
sub-picture data to store subtifles in a variety of
lanéﬁages. |
The "video title set management information" includes
a video title set management table, title search pointer
15 management information, a program chain information table
and fhe like. |
The "video title set management table" shows the
internal construction, which is to say the contents (suéh as
the kind of information stored or whether there is a table)
20 of the video title set management information.
fﬁThe “prdgram chain information table" is a table which
stores a plurality of entries of program chain information
and a plurality' of program chain attributes (these
attributes being collectively referred to hereinafter as
25 the attribute table) which correspond to each entry of
program chain information. In Fig. 5, program chain
information #i-#m are written in along with the program

chain attributes #1—#m so as to one-to-one correspond with

A
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sel.ect |anguage for the subtitles. Once the user has selected
their desired title, the : systemcontrol unit 93 refers to the title
search pointer 10 table to find the storage |ocation of the selectted
title on the disc, before storing the video title set nmanagenent

i nformation ofabhe otndgQ tifidee SehrbgtahhenaeheGifFdrindti®n Nincludes athe
internal buffer (step 126). If at thrs point a | anguage for the

soundtrack andnzokaR¢4dae difer NBySdhid tpesghanechdldn, haeith sekedicedsayt he
system control unit 93 mnekes an appropriate setting of the

audi o data nugbateandnifbemdithion showipigCt & € mirductitn | anglage of  a
regi ster. The systemcontrol unit 93 also sets the reproduction

| evel of the pehealédyt of| €OBs s dield B chatiolll dnfagmagdon pebatingsto
(127:1) t hrough (127.7) (step 127). 8127.1) It reads the country
| Din thE coubhey reproduction. In this embo 1ment,_ a program chain
(hereinafter, PGC) is a 1ist of VOBs which is decided b? the
reﬁrdduction order described above. Here, by setting the
route information, the software title developer can ffeely
combine any number of VOBs in their desired order as a PGC.
10 Program attributes, meanwhile, include information such as
whéther a parental lock level (rating) has been set and, if
so, what the set level is.
The "title search pointer management information" shows
the plurality of PGCs included in a present video title set
15 and the video title to which this belongs.
" The following is a detailed explanation of the PGC
information and the PGC attributes.
Each entry of - program chain information stores
reproduction time, link information and route information.
20 _ "Reproduction time" stores the reproduction time of the
program chain.
"Link information" stores a pointer showing the PGC
information which is to be reproduced after a present PGC.
By doing so, a reproduction device can link a plurality of
25 PGC together and reproduce them in order. As one example,
one. title may be made up of one PGC, three PGCs or a much
greater number of PGCS.' |
"Route information", as shown by the arrow in Fig. 5,

1
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storage,unit 935. (127.2) It specifies the country rating

i'nformation in the parental information table read in step 122 from
the 25 country-ID. (127.3) It reads the character string
show ng t he parental |evel fromthe nonvolatile nenory 940.
(127.4) 1t Seék@hé%sbbethbaﬁﬁgheﬁuﬁkﬁbmg%rﬂ@ﬂMdﬁlthe VOBs which compose
48 ratings in the country.rating information using the

character strihg parogtdam dracimt aln |guesttion tdmd kbg. made up of a (LRFL5ef|t

specifies a rating |l evel out of the country
p01nters for indicating the logical address of the storage

pOSlthn of each VOB on the optical disc. A list of these
5 pointers is given in reproduction order of each of the VOBs
which form the PGC. As one example, the route informétion
for PGC information #1 is made up of pointers which show
each of VOBs #1 through #3, while the route information for
PGC information entry $#2 can be made up of pointers thch
10 show each of VOBs #4 through #6, thereby indicating a
selected reproduction order of VOBs. This is to say, by
using PGC information #1, first VOB#l is reprodﬁced, with
this:being followed by VOB#2 and finally VOB#3. Similarly,
by using PGC information #2, first VOB#4 is reproduced,-with
15 this being followed by VOB#5 and finally VOB#6.

It should be noted here that the data composition of
the video title set is the same as the data composition (ﬁot
illustrated) of the wvideo manager, with them each only
storing a necessary number of items. Here, the video title

20 lset management infgrmation .and the wvideo title set
managemént table in the video title set are respectively
called the video manager management information and-the
video manager management table in the wvideo manager. The
video manager differs fof the video title set mainly in that

25 it stores a volume menu for aliowing the user to select a
title. This volume menu is stored in the same way as a
title using PGC information (which is in turn made up of one

or more VOB).
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rating jnformation as its search result. 5 (127.6) It reads the
reproduction | evel of the selected title in the specified rating

| evel s. ' (127.7) It sets this reproduction level in the |eve
regi ster. "Following this, the systemcontrol unit 93 determ nes

10 the PGC inforghgios ahdwie el feDitideshep ebbedebht PECE @nd VOBs. t he
PGC information table in the video title set nanagenent I nformati on

.stored in therhnthisaldraufingr, (EECeE#1128) md@xtup of threke VORsitled#3tont ol
unit 93 reproduces the starting PGC and all of the PGCs which
conpose the tthie axabe,.et tthes tause egnformatiddd ofi ®EG| éhifogmaitéon #1
reproduction (step 129). Wen, during the reproduction of the set
of PGCs, seveinfligateshthe beghcal addressesk @brthe tekprage RgstEeR® MR of
unit -93 sel ects and reproduces a PGC in accordance with the level 1D
“stored by the optical disc of VOB#1l-#3. In the same way, PGC#2-PGC#7
| are made up of VOB as described below.
PGCH2 = VOBH#4, #5, #6
‘PGC#3 = VOB#7, #5, #6
PGC#4 = VOB#8, #5, #9
10 PGC#5 = VOB#10, #11, #12
PGC#6 = VOB#13, #11, #12
PGC#7 = VOB#14, #15
Here, reproduction of each PGC is begun on the
completion of reproduction of another PGC (when indicated by
15 a post-processing command) or when there has been a branch
during the reproduction of a VOB in a different PGC.

'Also, for the example shown in Fig. 6, VOB#5 is
commbnly used by each of PGC#2-#4, VOB#6 is commonly used by
each of PGC#Z and PGC#3 and.VOB#ll and #12 are commonly'used

20 by each of PGC#5 and PGC#6. This use of VOBs is due, for
example, to the selective reproduction of one of PGC#2 and
-PGC#3 as different versions of a same movie, with VOB#4 and
VOB#7 being unique to each version and VOB#5 and VOB#6 being
common to each version.

25 The following is a description of the details of the
PGC attribute table. |

- Fig. 7 shows a detailed example of the attribute table

shown in Fig. 5. Here, each entry of the PGC information
. ' -

1)
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the | evel register. 20 Repr oduction Process of the System Contr ol

Unit 93 Fig. 17 shows a detailed flowhart for the reproduction
process of a set of PGCs by systemcontrol unit 93 which was shown
as step 129 in Fig. 16. This process includes the same processing
as step 123 (rapledyattenbotet bebPSr i® demipostd of tahdloekutgperna)blocki g.
16. In Fig. 17, the systemcontrol unit 93 first refers-to

the attri but embdkl endt ar @dvedsiIde t he reproducti on device
9 "Block type" shows whethér.the PGC corresponding to the
PGC éttribute has been converted int6 a block. As a

5 speéific example, PGC#2, #3 and #4 are parts of a same film
which belong to different versions and which ére reproduced
selectively. In this case, PGC information #2-#4 are stored
consecutively in the PGC information table, with PGC
attributes #5 and #6 also‘being stored consecutively iﬁ the

10 PGC information table (in the attribute table). These PGC
attributes #2, #3 and #4 have "block“-set as their block

types, ﬁhile the PGCs which have not.been block conﬁerted

having their block tfpe_set as "non-block". |

" "Block mode" is set as "null" when the PGC

15 corresponding to a PGC attribute has not been biock
converted ("non-block"), while, when the PGC has been block
converted, it indicates the storage position in the block of

the PGC attribute in the PGC information table, this storage
position being one of the start, middle or end of the block.

20 As a specific example, since the PGC attributes #2-#4 are
stored consecutively in the PGC inférmation table- the
respective block.modes are set as start, middle and end.

Here;, if the PGC information which composes one block is
recorded consecutively in the PGC information table, the

. 25 order in which it ié saved is not important. This is also
the case for PGC attributes. |

Each "Level ID" is a level which is present inside a

title and which determines what wvideo data can be
. _

Y
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and then deternines the PGC in accordance with the reproduction |evel
stored in the level register (step 130), before retrieving the PGC
i nformati on for the determ ned PCGC ' (step 131) and, by controlling the
mechani smcontrol. unit 83 5 and the signal processing unit 84, reading

the VOB in ordghectivel9f repeohicalieis Hc¥ctddntd Rato Uit | RdOLAR) | WDth
(step 132). The retrieved VOBs are separated and reproduced by the AV

decoder unit 85]1evAl thi BeRfgnbett BOrsegehared. vi eoshsuld be mided alyedeon
the display screen, with audio output also 10 bei ng commenced for the
audi o data whithhtcothespoldsells tdre indepandentnwibethspeoitiiosd byctuze
| anguage register and the vi deo i mage bei ng superinposed with the
sub-picture imagéngs syshenh cbnrebpifeient deurdinigsict ur Eomunpase of
speci-fied by the | anguage regi ster.

5 understanding, <these levels have been given the name

"reproduction levels" in the following exblanation.

In the present embodiment, eight 1evels_L1—L8 are used,
with L1 being the most restiicted level and L8 being the
least restricted. For the example given above, the level

10 IDs‘of PGC attributes #2, #3 and #4 are L2, L5 and LS8,
respectively. Here, out of the PGCs in a block,. the
reproductionldevice reproduces only the PGC whose level ID
corresponds to the reproduction level allowed by the .user
(especially by parents) or a PGC whose content is less

15 restricted.

For the example attribute table shown in Fig. 7, three
versibns of a film, L2, L5 and L8, (which correspond, for
example, to the Japanese rating system of "General viewing",
"R" and "Adult") are made up of PGC#1-PGC#7 as shown in Fig.

20 6.

Fig. 8A shows how the three versions of the -film

(hereinafter referred to as title set 1 or title group 1)

shown in Fig. 6 are made up of PGC. Here,

PGC#1 - PGC#2 — PGC#5 — PGCH#7

version L2

PGC#1 - PGCH#3 — PGCHS5 — PGCH7

25 version L5

version L8 PGC#1 - PGC#4 - PGC#6 - PGC#7.

For the example above, PGC#2, PGC#3 and PGC#4 are

treated so that only one of them is selected and reproduced
1

Al
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15. « After this, the systemcontrol unit 93 reproduces the next
VOB in the order given by the route information and, - ~ when there is no
VOB to be reproduced next (when the PGC is over) (step 133:yes),
reads the link information and provisionally sets the next PGC to

be reproducedifhshepokdbhce Ath HHe?, chdséhi Sebednch patdsesthd Pedws vateme
nmenu, the system control unit 93 returns to step 124 in Fig. 16
(step 4350 nEweatvdd | @o fthétt S drdynobnéhef ashemt hics s gellextednt and
unit 93 returns to step 130 (step 135:yes). Det er mi nati on of
Reproducti on repebdugéd in accordance withbytheheh®gsrenheSelts ol PGRHTI @033
Fig. 18 is a detailed flowhart for the determ nation process of a
PGC execut ed B§C#Re gyeamnwhilmi r gireuntre@Bednas non-blocks and so are

50 : _
reproduced regardless of the chosen level. For this

situation, the block type, block mode and level ID aré.set

in the attribute table as shown in Fig. 7. Here, when a

branch address PGC is a PGC which belonés to one of the

blocks described above, it is not necessary for the link

10 information in the branched-from PGC to include pointers for

all of the PGCs in the block, so that it only needs to store

a pointer for the first PGC information in the block. As a

result, when a branch is made to a PGC in a block Qhere

selective reproduction is performed, the reproduction device

15 can use the PGC attribute stored in the link information to

search the entries which compose the block and selectively

reproduce a PGC with an appropriate reproduction level.

.Since entries for PGC attributes which belong to a same

block are arranged consecutively in the attribute table, the

- 20 reproduétion device can bg quickly complete its search for

an appropriate entry. As an example, a branch from PGC#l to

any of PGC#2, PGC#3, PGC#4 can be made by merely setting
“PGQ#Z" in the link information for PGC#1.

| Similarly, Fig. 8B shows how six versions of a film

25 (hereinafter referred to as title set 1 or title groﬁp 1)

are made up of PGCs. In this case,

~version L2 PGC#20 - PGC#21 - PGC#27

version L4 PGCH#20 - PGC#22 -~ PGC#27
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accordance with the reproduction level in the Ievel register whi ch
mas shown as step 130 in Fig. 17. In Fig. 18, the system contr ol
unit 93 reads the block type fromthe PGC attributes of the PGC to
be reproduced given in ther. 5 attribute table shown in Fig. 7 (step 171)

and, if the block versiont Epe=i BGO#RO bhop&CHLB e PRECHR2F Or mat i on
correspondlng to this PGC attribute is selected (Step 172, 173). |If
t he bl ock tygesionblL.ock, PGC#20f -t PECHFEL -at PEGCHRAT es i ncl uded in the
‘bl ock having this PGC attribute (fromthe PGC attribute 10 whose bl ock
mode is "start" tovehei®®CLAt +r PEOH#20 wWhoBECH2DCck PGCH27 npde i s "end") are

retrieved (step 172, step 174).
~version L8 = PGC#20 - PGC#26 - PGC#27

5 Of these PGCs, PGC#21 to PGC#26 are set as a clock
using the PGC attribute table as described above. Also, the
VOB which make up PGCH#20-PGC#27 are stored as one video
title set (for example, video title set 2).
"Also, Fig. 8B shows how two versions of a film
10 (hereinafter referred to as title group 3) are made up of
PGCs; In this case,

version L2 = PGC#30 - PGC#31 - PGC#33

version L8 PGC#30 - PGC#32 - PGC#H#33

Video Objects (VOBs) recorded on a DVD'

_15 Fig. 9 shows how compressed video data and compressed
audio data compose the combined data stream called a VOB.
This'drawing shows the original wvideo data scream, audio
data stream and sub-picture data stream together with the
VOB. This illustrated example conforms to the-compreésion

20 method and data format stipulated under MPEG2 (Moving
Pictures Experts Group, IS013818).

In this example, "video data stream" is a serial video
data stream which has been compressed and divided into
secfions calied GOPs. (Groups of Pictures), with these being

25 expressed as "video 1, video 2, video 3...." in the drawing.
This GOP is the unit for decompression of the compressed

A}
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When there is PGC information which has a reproduction ' | evel which
mat ches t he reproduction level in the |evel regi ster of the
reproduction levels in the retrieved bl ock, 15 the system control
unit 93 selects this matching PGC i nformati on (steps 175, 176).

However, whendB&e iaidrimdivdes aboutWilZh 15 nBdaniedgoFevdldeios dwta pwrsent
In a block, the system control unit 93 selects PGC informati en which
has t he next equatesl| dss aeseprndumki@mrbﬂmetbﬁndn@uﬂdzﬂiiﬁlimeseconds.
reproduction 20 l evel in the level register (steps 175, 177).

By ‘maki ng t heEabbv6&0Betisr madet ipnpft Aeppuvalstynaf| yideo packistehitheare
branch address PGC can be confirnmed, so that the PGC i nf ormati on

whi ch has a r@snaey@eﬂoﬁnwevepcbgra§sagﬁdin§ervals- to the parental |evel
storeéd in the nonvglatile nmenory 940 can be gselected. Using the

af or emenPi oned | i nRiMALBEMYr i ondudio dBFéncﬁE§eFB PGS vﬁP%Hoﬁ%Qe BEen2

bl ock convertegmgggsged audio signal which includes left and rlght

channel components of 'stereo sound and a surrqund"
component, with three kinds of audio A, B and C being
expressed as "audio A-1, audio A-2....", "audio B-1, audio

10 B-2...." and "audio C-1, audio C-2...." in the Fig. 9.
Here, audio A-1, audio A-2 etc. are each made up of one or
more audio packs which are converted into packs using 2KB
units.

"Sub-picture data stream” is a data stream which.

15 _inciudes compressed graphics, with there being two kinds of
sub-picture which are expresséd as "SP A-1, SP A-2...." and
"SP B-1, SP B-2...." 'in Fig. 9. Here, SP A-1, SP A-2 etc.
are each made up of one or more sub-picture packs which are
converted into packs using 2KB units.

20 Each of the video data stream, the audio data sfream
and the sub-picture data stream are interleaved'togethér in
the VOB. The cycle used.for this interleaving is indicated
by the GOP unit in the drawing.

It should also be noted that in the present embodiment

25 management information (PCI) is interleaved into the.VOB.
The smallest unit in the VOB which includes management
information (PCI) and the other data is hereinafter called
a VOB unit (hereinafter, VOBU). Here, ' information for

Al
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perforned by merely using any PGC in a block as a branch address, so
that it is unnecessary to set a separate branch )

51 address for each reproduction |evel. Qper ati on
Exanpl e The follow ng is an explanation of (1) the setting of

the permtted bRPEQIHG! | PRLEENELiTAr I:Q?ré&@éeﬂaﬁtlfé‘ dg¥i€€en Sin Di¥nide
user, (2) the changing of the parental Tevel in repr oducti on

deV|ce/reanahaﬁggéh@ngaiﬁmbghatggh and (3) t he reproduction of a
title for the reproduction device of the
Here, the reason these packs are given a size of 2KB is
that it coincides with the smallest retrieval unit for the
5 reproduction device, which is to say the same size as the
logical blocks (séctors) shown in Fig. 4. _Also,j the
management information (PCI) is distributed so that each
VOBU contains one set (pack) of management information
(PCI).

10- . Fig. 10 shows the data format of each of the video
data, audio data, sub-picture data ahd managément
information (PCI) which are interleaved in a VOB. Each kind
of data in the illustrated VOB has been converted‘intd
packets and packs according to MPEG2 sténdard. In this

i5 embodiment, each pack contains one packet called a‘ PES
(Packetized Elementary Stream) and is made up of a pack
header, a packet header and a data field which together take
up 2KB. The contents of the "pack header" and "p§cket
header" conform to MPEG2 standard, so that their explanation

20 has been omitted and the following explanation will focus on
the information used to express the different kinds of data.

The "stream ID" included in the packet header is an
eight-bit field which shows whether the packet is a vidéo
data packet for a video data 'stréam, a private packet, or an

25 MPEG audio packet. Here, a "private packet" is data whose
content can be freely defined under MPEG2 standérd. In the
present embodiment, private packef 1l is defined as audio.
data and sub-picture data while private packet 2 is defined

Al
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enbodi nent of the present invention described above. (1) Setting
of the Permtted Reproduction Level 10 for the
Reproduction Device by the User The present explanation deals
with the setting operation of the present reproduction device for

ratings. as managEhgat iBAoiPetibaw(Pbe)procedure for rating setting
when the country ID stored by country ID storage unit 935 is 15 for the
USA. APrératke packedd lc thurthtgy i icelwlas rswhis orean hED syshiéoh
control unit 93 has the player setting nenu 1 displayed by - the OSD
unit 933 basedsonanheet@ntibibr nbielh ifion hehomimgr ywhether | fher npacket
storage unit 930 and waits for an indication 20  fromthe ten key_ on the
renot e controFpatadns gudigjdiatanor sub-pigtuxe rdatay sdbe /pdiqjdata

pl ayer setting menu 1 is also ] , , L
5 efined by private packet 1 has a maximum 6f eight kinds of

settings #0-#7 for each of linear PCM format and AC-3
formét. The sub-picture.data has a maximum of thirty-two
kinds of settings #O-#él.
Here, for wvideo data, the "data field" is made up of
10 MPEG2 compressed data. For audio data, the "data field" is
made up of daté in one of MPEG, linear PCM or AC-3 format.
Finally, for sub-picture data, the "data field" is made up
of graphics data or the like which has been compressed using
runslength encoding. |
15 - L“Here,lthe reason these packs are given a size of 2KB
is that it coincides with the smallest retrieval unit for
the reproduction device, which is to say the same size as

the logical blocks (sectors) shown in Fig. 4.

Parental Information Table

20 Fig. 11 shows the composition of +the parental
information table recorded in the lead-in areé shown in Fig.
4. The parental information table shown in this figure is
made up of a table header and a plurality of sets of country
rating information#l;#n.

25 The "table header" is made up of a "number of
selectable countries" showing the number n of countries for

which country rating information is provided, a "number of
, "1 : )

\
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used for the display setting of a TV, the setting of the | anguage to
bé" used and the |ike. When "1" on the ten key has been pressed
during the 25 di splay of the player setting nenu 1 and the factory set
flag in the nonvolatile nmenory 940 is ON, the system control

52 titldNigrpdrasyhi6n’ &lHdiE Sehéi REmBYY B @sptayed ajﬁbwy_@sts

for a next input fromthe ten key on the renote controller
Here, Figs. 1PAitnd Kiksyszugbribat dme tHoA psesbAt disc emdnt ay oferuise,

so that the ratihg systemused is that . set 5 by the Motion Picture
Associ ati on opodheiond. which shows the end of the parental information
table. | |
5 Each "country rating information #1;#n" is made up of
a "country ID", a "total number of rating levels" ahd a
plurality of "rating levels". The "country ID" is a.code
which specifies a country, with as one example, ,bID#l
specifying Japan, ID#2 specifying +the USA and ID#3
10 specifying Germany. Also, if this code is ID#99 for
example, it may collectively refer to all other countries.
The "total number of rating levels" shows the numﬁer m
of rating levels which are used to idenfify the range of the
projected audience in the country identified by the "coﬁntry
15 ID". Here, for the above example, the total number of
rating levels for ID#l1 (Japan) is 3, the total number of
‘rating levels for ID#2 (USA) is 6 and the total number of
rating levels for ID#3 (Germany) is 5.
The "rating levels #1-#m" are sets of informétion
20 relg;ed to reproduction control for each title at a given
ratiﬁg level, which include dharacter strings which dénote
the various ratings, reproduction levels for each title,
validation date and an invalidation date.
The character strings which denote the various rafings
25 store character codes which show the names of the ratings.
For the example of country ID#1 (Japan), rating level#fl is
"Adult",' rating level#2 is "R" and rating level#3 is
"General". For the example of country ID#2 (USA), rating

Al
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VWhen any of "1" to "6" on the ten key of the remote controller 91
are pressed during the reproduction of the rating setting nmenu 2,
the frame showing the permtted reproduction | evel changes to the
selected level. As one 10 exanple, when "3" is pressed, the rating
setting nmenu 2evel#l isstxh, asatimg lshvedd#ad dsFi"yC-19B, rstdngpleyed#8hbsi ng
t hat reproduction up to the level "R' is permtted. Here, such
settings may 4RSo betpegfdewed#dsiag"B@rdal, kegsingdlevel#S is "PG'keyand
instead of direct input with the ten key. 15 If the "7" key'is
pressed once rR&ipg: Laych#s BeenCset, t he displ ay proceeds to the

| ock setting nmenu 5. Here, in order to termnate %in W t hout
usi ng the | ock, whiFeg ngroduct.q:ra Js%‘iﬁjs%tﬁqlh‘&aﬂl?et&@\;‘?c Tt 8"?’6‘3%‘?‘?16%

th duct f | evel "
oy duri Bg thES £5e TAERSHATTRE Pt nbps: TR SARTHy TR o 0r v iRRe

to the title group #1-#L. These.reproductlon levels show one of a
plurality of levels (the aforementioned L1-L8) which can be
distinguished inside the reproduction device. Asi one
example, the -rating "Adult" in Japan can correspond to

10 reproduction level L2 for title 1 and reproduction 1ev¢1 L4
for title 2, so that the reproduction level can be different
even when the rating level is the same. By doing so; the
differences between rating levels in different countries can
be handled flexibly.

15 . More specifically, the relationship between rating
levels and reproduction levels can be set as follows for the
content of a title group. |
Example 1 ~ Japan

"Adult" - any of L1 - L4

20 "R" - - any of L3 - L5.

"General" - any of L6 - L8
Example 2 - USA

"x" - any of Ll - L3

sy NC-17" -» any of L3 - L4

25 : "R" - any of L4 - L5

"PG-13" - any of L5 - L6
"PG" - any of L6 -~ L7
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L ock settlng menu 3, before returning to player setting nmenu

1

wi t hout' setting the |ock. If the user presses the "1" key or
the enter key during t he reproduction of |ock setting menu 5, the

display 25 advances to the personal identification nunber
where the wuser cantgenput a fauk bifgw7e- parsonal
nunber using the ten key. Once the user has
hi s/ her per sonal 53
identification nunber, the display advances to the | ock

I nput nenu 6
i dentification
| nputted

conpletlon

menu 7 where the |dok tbecosdme ne@dygnd ther efiva rating levels used in

Germany, the three rating levels used in Italy and the_four

rating levels wused in Australia can be

related to

5 reproduction levels. This is the same for countries other

than those mentioned above.

When specific dates are set in the "validation date"

and "invalidation date", these show the date from which the

reproduction levels for a title corresponding to each rating

10 level become valid -and the date on which they are

invalidated. By setting these dates, it is possible to

record titles whose valid reproduction period is limited on

a disc.

Specific Example of a Parental Information Table

15 Fig. 12A and 12B show examples of country rating

information #l1 (Japan) and country rating information #2

{(UsSA) in the parental information table shown in Fig. 11l.

The title groups 1, 2 and 3 in these figures are conceived

from; the content of Figs. 8A, 8B and 8C, and so are titles

20 respectively made up of three versions, six versions and two

versions.

In Fig. 12A, title groupS‘which correspond to the three

rating levels in Japan are shown related to the reproduction

levels of the reproduction device. As one example,'the

25  reproduction levels L2, L4 and L2 respectively relate to

title groups 1, 2 and 3 for the rating level "Adult".
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to, player settlng menu 1 is perfornmed. At this point, the system
control unit 93 sets the parental |evel flag and 5 per sonal

i dentification nunber flag at ON and the factory set flag at OFF
(l ocked state) in the nonvolatile nenory 940 (see Figs. 13B, 15) and
wites in the parepharifevebB, titlel GtbapkehByhmestréspamhd o Res G

i denti fication nunber. (2) Changing of the Parental Level in the
10 ratRegr ollaceélon Davi théResnal aark t hokar entedlatledck to the
The followng is an explanation of a change or renoval of the
parent al | ockrepceducthas Beselsondf r tbe i reprmduditlen devicepr ocaddurane
When the factory set flag is off during the 15 ~ reproduction of the

pl ayer settirexamplel weprofdection ksveh L2 relagem t%rtlldekﬁ gEPURdn for

pressed the dlspla advances to the
he rating levels "X" and- "NC-17".

In this kind of parental information table, rating
systems (number of ratings and rating levels) which differ
from country to country are related tg the reproduction
levels of the reproduction device, so that information can

10 be related to any rating system used_in any country.

This concludes the description.of the data construction

of the optical disc, so that the following explanation_will

describe the construction of the reproddction device.

Outline of the Reproduction System'

15 Fig. 13A shows the appearance of +the reproduction
gystem of the present embodiment which is -made up of a
reproduction device, a monitor end a remote controllerf |

As can be seen in the drawing, the reproduction'device
1 reproduces the DVD described above in accordance'with

20 operation indications made using the remote controller 91
and outputs an image signal and an audio sighal. Here, the
operation indications made using the remote controller 91
are received bf the remote control reception unit 92 of
reproduction device 1.

25 . ‘Display monitor 2 receives the image signal and the
audiq signal from reproduction device 1 and displays an

- image output and an audio output. This display monitor 2

1)
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lock setting nenu 8 (see Fig. 19C) which shows the parental
which may currently be reproduced and the and state of

| evel
the | ock.

If. the correct four-figure personal 20 i dentification nunber is
i nputted during the display of this | ock setting nenu 8, the display

advances to rghinN®eSal dorentionalMRUe¥ivhone seite rating can be set and
changed in the sane way as in rating setting nenu 2. After changi ng

using the ten key, pressing "7" on the ten key nakes the

the rating

25 di spl ay advance to the lock setting nmenu 10 where pressing oot
sets the | ockEatdereaganstruction of the Repeodiuction agshiiteon to the
parental |ock |evel and 54

10

15

20

25

Fig. 13B shows a block diagram for the entire
construction of 'the reproduction device in the present
embodimenf. The reprodﬁction device is made'up of a motor
81, an optical pickup 82, a mechanism control unit 83, a
signal processing unit 84, an AV decoder unit 85, a remote
controller 91, a remote control reception unit 92, a sfstem
control unit 93, a country information stofage unit 930 and
a nonvolatile memory 940. The AV decoder unit 85 is further
composed of a system decoder 86, video decoder 87, a sub-
picture decoder 88, an audio decoder 89, an image combining
unit 90 and an OSD (On Screen Display) unit 933. Also, the
country information storage unit 930 is made up of an OSD
information storage unit 931, a rating information storage
unit 932 and a country ID storage unit 935.

The mechanism control gnit 83 controls the mechaniém

which includes the motor 81 for driving the disc and the

~optical pickup 82 for reading the signai recorded on the

disc. More specifically, the mechanism control unit 83
adjusts the speed of the motor in achrdance with the track
position indicated by the system control unit 93 while at
the same time moving the pickup position by driving the
actuator of the optical piékup 82 and, haVing,detected a
desired track through servo control; waiting until the
revolution of the disc has reached the point where the
desired sector is recordgd before finally continuously

\
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t he pérsonal identification nunber being stored in the parental | ock
' evel and the personal identification nunber shown in Fig. 15, in
the group of setting flags the factory set flag is set at OFF and
the parental level flag and the 5 personal identification nunber flag
are set at ONreading the sAbheln&irbmelthe destimed” poskéjonr the "down" key
and "enter" keys are.pressed during the reproduction of the lock

- setting menu 10, tFeei nmiigreal pepsonessidgnt ivniidat i 84 nesegutes sigaalpe
renmoved and the reproduction device returned to the 10 sane state as
when it was sbrppegsfingm t hestelet or y@s amplificathenabovevaxpt anaPings

(1) and (2) focus on the case when the USA is set in the country ID
in the count rflempdulatiosy, opige efFcr spyraghion. | £an Wy $HLsEe?d Py
5 the optical pickup 82. After this, it stores the signal in

logical block units in the buffer memory (not illustréted)
of system control unit 93. The data in the buffer memory is
read by the system control unit 93 in acdordance with the
vidé6 title set management information and the video manager
10 management information and is transferred from the buffer
memory to the system decoder 86 according to control by the
system control unit 93 for each VOB.
The AV decoder unit 85 converts the received VOB into
the original video signal and audio signal. |
15 The system decoder 86 determines the stream  ID and
substream ID for each packet included in the VOBs
transferred from the buffer memory and outputs video data to
the .video decoder 87, audio data to the audio decoder 89,
sub-picture data to the sub-picture decoder 88 and pack
20 management information (PCI) to the system control unit 93.
In doing so, the system decoder 86 outputs to the audio
decoder 89 and the sub-picture decoder 88 only the audio
data and sub-picture datalwhose number corresponds to the
numbers indicated by the system'control unit 93, out of the
25 plurality of pieces of audio data and sub-picture data, with
the remaining pieces of data being discarded.
. ~The video decoder 87 decodes the video data inputted

from the system decoder 86 and, having decompressed. the
'

)
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reproduction device for the Arerican market, with the 15 following

poi nts ‘al so being valid for other countries. If, for exanple,
the country ID is Japan, the selection items in the rating setting
menus 2, 4 and 9 shown in Figs. 19A, 19B and 19C are "Adult", "R
and "GCener al "datd)i suitputs it @shiseviEigbyal eaddeg tdign=lt ity shet emage
("Adult", "R" and 20 "General") for Japan fromthe.rating information
st orage compinD3@. unit 90. (3) Reproduction of a Title The
following is an explanation of the operation for reproducing a title
when a disc is insierd the osubhepioburer datedutepebtedyifzom the systemnce
a disc has been set in the reproduction device, disc rotation
control is pRecedemd86unis |rurhlengthneeppressed image data, the sub-

5 picfﬁre decoder 88 decodes it, decompresses it and outputs
it in the same format as the video data to the image
combining unit 90.. |

The audio decoder 89 decodes the audio data inputted
from the system decoder 86, decompresses it and outputs itl

10 as digital audio data. |

The image combining unit 90 combines the output of the
video decoder 87 and the output of the sub-picture decoder
88 according to proportions indicated by the system control
unit'93 and outputs the result as a video signal. ‘This

15 signal is converted into an analog signal and is then
inputted into a display device.

The country information storage unit 930 is composed of
ROM (Read Only Memory) and, for each set of stored
information, can be divided into subregions made up 6f an

20 OSD information storage unit 931, a rating information
storage unit 932 and a country ID storage unit 935.

The OSD information storage unit 931 stores the OSD
information which shows the various operation mode setting
menus for the present reproduction device. These operation

25 mode setting menus include a réting setting menu for
receiving a setting of parental block information in
accordance with a user operation and a player setting menu
for changing the default settings for audio_data and sub-

v
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25~ . retrieval is possible, at which point the pickup is noved

and the lead-in area shown in Fig. 4 is read. This |ead- in area

i ncl udes the parental information table shown in Fig. 11. This

parental information table is read and is 5 tenporarily stored in the

buf f er nmenorypiptulre sydstam at thent sthrtni rep¥oduction. Nehxis t@8D

vi deo manager shown in Fig. 4 is read. The system control unit 93

refers to theinvfdematioagdis read bynrtdgemygtamfcominolorrsitl 93hewhén| the

search pointer 10 managenent information in the video nmanager, reads the

PGC reproduction device has been turned on or reset, or whenever
the "Setup" key on the remote controller él is depressed.

5 The country ID storage unit 935 stores the countfy ID
used by the present reproduction device and can be set at
the factory before shipping for the intended countr& of
sale.

The rating information storage unit 932 stores the

10 content of the rating syétem for the country indicated by
the country ID stored'by the country ID storage unit 935.
For the example of Japan, this stores the three levels named
"General Viewing", "R" and "Adult", while for the USA, this
stores the six levels named "¢", "PG", "PG-13", "R", "NC-
15 17" and "X".

The OSD unit 933 converts the image data, which has
been converted by the system control unit 93 based on the
0SD information, into a digital video signal and outputs it
to the image combining unit 90. As a result, the menus for

20 setting the operation modes for the reproduction deﬁice,
such as the player setting menu and the rating setting menu,
are displayed.

The nonvolatile memory'940 is a rewritable memory whose
stored content is not lost when the reproduction device is

25 turned off. It is composed, for example, of EEPROM
(Electrically Erasable Prdgrammable Read Only Memory) or

battery backup RAM (Random Access Memory) and stores

" information such as the parental lock information which
"l

)
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|nfornat|on for displaying the volunme menu and displays the vol unme
menu (see step 124 in Fig. 16). An exanple of this vol unme nenu is
shown in Fig. 20. As shown in Fig. 20, by displaying the.volune
menu, the 15 systemcontrol unit 93 first has the title selection nmenu
12 di spkayed. dhe t hatihgsstficat edhiehnpleproduetiion ebyr dlyes present
Movie X,- Movie Y and Movie Z which are di spl ayed as nenu items, with
these bei ng covepveductionhdePile $HoperhhtFedsand operginionpnedes gzt 1y s
vol une nmenu is al so conposed so as to 20 allow the user to select the

| anguage f or theuseydi o soundtrack and the | anguage for the
subtitles using audio menu 13 and subtitle nenu 14 accordin
necessity. The yg@Ateneonkreliera?l oreeetvee Fredchirn ]fq’l]e

audi o data nunber and the s i cture data punber d on,the
ot her hafd thénﬁéﬁ€§18PStﬂ@gﬁeg¥gﬂﬁ?ﬁd°P%ﬁﬁﬁbﬁﬂﬁ ' £ Pexatib1é key Ty Sk

of the remote controller 91 is shown in Flg. 9. - The
following is a brief explanation of only the keys which
specifically relate to the present invention. The "Setup“
key is used ﬁo call the player setting menu, the "Title" key

10 is used to call the title selection menu which can be
displayed at any point during disc reproductiqﬂ. | The
numeral Kkeys and arrow keys are used for making menu
selections. Finally, the "Enter" key is used for confifming
a selected menu item. |

15 ﬁuThe remote control reception unit 92 receives the key
signal which is infrared transmitted from the remote
controller 91 in response to the depression of a key and
informs the system centrol unit 93 of the key data using an
interrupt process.

20 The system control unit 93 controls the entire
reproduction device. It is composed of a program memory for
storing a program for realizing the functions'of the system
control unit, a buffef memory for temporarily storing data
for logical blocks and a parental information table, a CPU

25 for executing the program and a general register. ‘More
specifically, when the data read from the buffer memory is
video title set management information or video mariager
management information, the system control unit 93 - and

A
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is-different for different titles, the audio nenu 13 and subtitle

menu 14 include specialized menus valid only for a

When audi'o and subtitles are sel ected
usi ng such nmenus, the appropriate audi o data nunber and sub- picture
dat a nunber apertfloemsseeprrndubtibangoateol efpstidre isignal protbssingt emit
control unit 93. Here, the follow ng expl anation assunes that

"USA" is

device and the parental level "PGC 13" is set in the

10

15

20

25

while when the data is a VOB, the data is diréctly
transferred from the buffer memory to the AV decoder unit
85. For the mechanism control unit 83, the system control
unit 93 calculates the number of the track on thé disc which

corresponds to the next logical block to be read, indicates.

the track position and'indicates block reading control to

the mechanism control unit 83. Alsé, on being interrupted
by the remote control reception unit 92, the system control
unit.93 is informed of the key data corresponding td the
depressed key and performs reproduction' control
corresponding to +the key data. The general register
includes a register for storing a reproduction level of a
title presently being reproduced (called the level regiéter)
and a register for storing a combination of the audio data
and sub-picture data to be reproduced for the <title
presently being reproduced (called the language register).
Here, the reproduction level at the start of reproduction is
set in the level register by the system_control unit 93'(any
of L1-1.8) and is used so that a PGC out of a block df-PGCs
with a matching reproduction level or next less restricted
reproductionnlevel is selected. Also, the audio data number

#i and the sub-picture data number #j which respectively

show the language used for audio and subtitles corresponding

to the country ID stored in country ID storage unit 935 are
set in the language register when the reproduction device is

turned on or when the reproduction of a title is commenced.
. -

Al
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nonvo1atlle menory 940. In this state, the user selects Movie Y

(T|tIe ‘group 2 shown in Fig. 8B) inthe title sel ection nenu. Here,
the foll ow ng operatlon is perfornmed 10 i n accordance with the fl ow
shown in Fig. 16. The systemcontrol unit 93 determ nes the
reproduction Théeveystan pabagkal | anek "BE 131dy omddas r aiHdg 0oSD

I nformati on (see Fig. 12B) for the USA in the parental information

t abl e {8f6rm&tgon 1ih) thandsseisfoinetidevetoraggi aheét. 931 diter 15
reproduction level is set at L6 fromFig. 12B. Next, the " system
control unit BEpredectionsdeviccetis thurmpedsonf or whenever it detddts [thak oup
2) and, in accordance with the flow shown in Fig. 17, reproduces the

PGC group whithe cbtSgbsp" Meey cory zgmote contmpkleiui dTas dasin [Bpressed.
resul't, the "PG 13" version of 20 Movie Y, which is to say PGCH20 [err]
PGCH#24 [@rr] %Gﬁgevgﬁ‘émgu khe read PRy lBEOéTF'étF-@pr dafreedmager data and

reproductlon I s conpl ete
outputting 1t to the 0SD unit 933, the player setting menu

(not illustrated in the drawings) is displayed and the
operation mode of the reproduction device is set in
accordance with a user operation. The sett:_lng of ‘this
10 operation mode includes settings which relate to the ratings
systém. More specifically, when the user specifies the
rating settlng menu out of the player settlng menu, parental
lock information is stored in the nonvolatile memoxry 940 in
accordance with the user indication made using the keys.on

15 the. remote controller 91.

Construction of the System Decoder 86

Fig. 14 shows a block diagram for the consfructién of
the system decoder 86 shown in Fig. 13B. As shown in this
drawing, the system decoder 86 is made u§ of an MPEG decoder

20 120, a sub-picture/audio separator 121, sub-pi&ture
selectioh unit 122 and an audio selection unit.123.

~ The MPEG decoder 120 determines the kind of pack by

referring to the stream ID in the pack header of each data

pack included in the VOB transferred from the buffer memory

25 and, depending on its determination result; outputs the

packet data to the video decoder 87 for a video packet, to

the sub-picture/audio separator 121 for private packet 1, to

3
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the volune nenu is displayed once again. Next, the explanation

assumes” that "USA" is set in the country I D storage unit 935 of the
reproduction device and 25 the parental level "PG is set in the

nonvol atil e nmenory . 940. In this state, the user selects Mwvie Y
(Title group the sysfemht6htrélstinnve 08 Ebg. pEByaite packet! e amd and ithe
nmenu. As a result, since the reproduction |evel corresponding to

57 audio " ecsiomt emht NE2B afoxt 7anh riPESG heudibw epacket nf or mat i on
tabl e in Fig. 12B, PGC#20 [err]. PGCH25 [err] PGC#28 shown in Fig. 8B
are r epr oduBlael.sub-picture/audio separator 121 determines the kind

of packet by referring to the substream ID in the pécket

5 header of the private packet 2 inputted from the .MPEG
decoder 120 and, depending on its determination result,
outputs the data to sub-picture selection unit 122 if it is
sub-picture data or to the audio selection unif 123 if it is
audio data.

10 The sub-picture selectioh unit 122 outputs to the sub-
picture decoder 88 only the sub-picture data which has the
number #j stored in the language register in the system
control unit 93, out of all the sub-picture data sent from
the sub-picture/audio separator 121. The remaining .sub-

15 picture data is discarded..

The audio selection unit 123 outputs to the audio
decoder 89 only the audio data which has the number #i
stored in the language register in the system control unit
93, out of the MPEG audio inputted from the MPEG decodei 120

20 and, the audio data inputted from the sub-picture/audio
separator 121. The remaining audio data is discarded.

Fig. 15 shows an example of data indicated by?the
nonvoiatile memory 940 in Fig. 13B. As shown in this
figure, for the nonvolatile memory 940, a group of flags,

25 made up of a factory set flag, a parental level flag and a
personal identification number flag, and a region which
stores the parental level and the personal identification

number are assigned to predetermined addresses. Here, the
"1

v
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For, theﬁabove exanpl e operations, the user selects 5 their desired
| anguage in the audio data nenu and subtitle - data nmenu in the vol une
menu, but this need not be the case. - As one exanple, when the |inked
relations of all of the different | anguages with the audi o data

numbers and sgbhitbh® of thda3ka RYABST Sofir edhbe Sase &6t engrythetlasethe
user may have 10 their desired | anguage set in the | anguage register
using a (ebpegliageyppareatsNginethenglayem satthagphepar setting nenu
1 shown in Fig. 19. By nmeans of the nmultinedia optical disc of
t he present - Thavehfaotoryt ses pbhaghl ehicors dibe metifiag uwben tthe
mar ket 15 a sane disc worldw de, which |leads to a great reduction in
t he manuf act urengoduethandiendceoves shippeds fram fheesfagtory, which is

manuf-acturers are able to export to an even wi der world mar ket .
: to say whether the parental lock has been released or

whether the parental lock is opefational.
’EThe "parental lock flag" shows whether a parental level
has been set.
The "parental level" is a character code string shdwing
10 the name of the rating whose reproduction is permitted, such
as "Adult", "R" or "General”.
The "personal identification number flagﬁ shows_whéther
a personal identification number has been set.
The "personal identification number" is a number which
15 ° is set by a user (especially parents) and is used -when '

setting or changing the parental level.

Simplified Processing of the System Control Unit 93

Fig. 16 shows a flowchart for the processing content of
the system control unit 93 shown in Fig. 13B.

20 First, on detecting that a disc is set 1in the
reproduction device, the system control unit 93 controls the
mechanism control unit 83 and the signal processing unit 84
and has disc rotation control performed until.stabilized
retrieval from the disc can be performed, at which point the

25 . optical pickup is moved and the parental information table.
shown in Figs. 11, 12A and 12B is read from the lead-in area

(steps 121, 122). Next, the system control unit 93 reads
. 1

v
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From the viewpoint of a user, there are the benefits 20 of being able
to purchase discs at a |ower price, while users in snmaller markets
Wi ll be able to enjoy a greater variety of titles which appear on

t he mar ket qui cker than NOW. Furthernore, parents can have peace
of mnd when the volbmgi mgne phaygemend dhformativartn thaceidde mamager
famly is 25 able to enjoy such titles. Here, since specified users
(such as par efissppsiiBl) baderéprbducesr theoR@€ feprbUechlmme menu (steps
retain the right «to watch whichever title they w sh. It should
be noted herel@hat sThéie vhdudesmvehy igapteenu which- (1) allows the user

58
to select a title to be reproduced out of  all the titles

5 recorded on the optical disc, (2) allows the user to select
the language for the soundtrack and (3) allows the usér to
select language for the subtitles.

Once the user has selected their desired title, tﬁe
system control unit 93 refers to the title search pointer
10 table to find the storage location of the selected title on
the disc, before storing the video title set management
information of the video title set for the selected titie in
an internal buffer (step 126). If at this point a language
for the soundtrack and a language for the subtitleshhave
'15' ~been selected, the system control unit 93 makes an
appropriate setting of the audio data number and the sub-
picture data in the language fegister. |
The.system control unit 93 also sets the reproduction
level of  the selected title according to the following
20 processes (127.1) through (127.7) (step 127).
.+(127.1) It reads the country ID in the country ID
storage unit 935. |
(127.2) It specifies the country rating information in
the parental-information table read in stép 122 from the
25 country ID. |
(127.3) It reads the character string shbwing the
parental level from the nonvo;atile memory 940. |
(127.4) It searches the character strings showing

1)
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thmoPLﬂ use, a parental information table needs to be. prepared for

use in’'each country, but, supposing a given country i s not

regi stered, the foll ow ng procedure can be used. 5 When
country rating information corresponding to a | country IDin the
country I D stgsfgfgdni En93%heS @Buntry rat@digst arbrnatilth PaSH! the

i nformation table shown in Fig. 11, the systemcontrol unit 93 may
reproduce thechateetsti 88ring forCthéepapeftal levébheapatrRatRéyl nfornmation
for country ID#99 10 ("Other countries"). Al so, when
country rating infOLREt bpnItospespbhesng tating levebumt yof DD daurnery
countries) is not registered, the system control unit 93 my

refuse reprodatingninfprmation agtétaasearth republuce the title at the

hi ghest avail abl e : _ -
5 (127.6) It reads the reproduction level of the selected

title in the specified rating levels.
_(127.7) It sets this reproduction level in the level
register. |
Following this, the system'control unit 93 determines
10 the PGC information at the start of the selected title from
the PGC information table in the video title set management
information stored in the internal buffer (step 128). Next,
the system control unit 93 reproduces the starting PGC and
all of the PGCs which compose the title and returns to step
15 124 on completing the reproduction (step 129). When, dﬁring
the reproduction of the set of PGCs, several PGCs have been
blodk converted, the system control unit 93 selects and
reproduces a PGC in accordance with the level ID stored by

the level register.

20 Reproduction Process of the System Control Unit 93

Fig. 17 shows a detailed flowchart for the reproduction
process of a set of PGCs by system control unit 93 which was
shown as step 129 in Fig, 16.. This procesS-includes the

. same processing as step 123 (reproduction pf the PGC in for
25 the, volume menu) in Fig. '16.
In Fig. 17, the system control unit 93 first refers to

the attribute table stored inside the reproduction device

1)
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15, ‘reproduction level which is unlikely to offend any potenti al

viewers. For countries which do not have an established . system of
ratings, it is also possible for the manufacturers of the present
disc to prepare different versions of a title according to their
own guidelings thedhigetdimihes! tRO PEeproducatonrdancel swilth udde for
countries which, due to their I'imted market for reproduction
devices, do neipfwliection lewdieistapméhting the deyiedt segdsitent Ketepuatoy .

i nformati on ROM Here, titles which are not novies may al so be
reproduced orbefore retutienipendhegPEs informatipatEer ddmhdarermined PGC ¢
shoul d al so be noted that in the above_enbodi nent, t he country LD
storage unit @BEmdS1008peschYoFORERPIASRE the mechan sy cqnErad "6’@1‘%@@ |

shipping fromthe factory, but it i ' ial i
di Sgpt OgEbe sandgthe lﬁ?&gﬂﬁr procies_slisng unit Batll,S%e%%%‘.sﬁlgblt%ef Q{OBai%g%%I elrI zed

of the pointers stored in the route information (step 132).
The retrieved VOBs are separated and reproduced'by the AV
decoder unit 85. At this point, the separated video-is
displayed on the display screen, with audio output -also

10 being commenced for the audio data which corresponds to the
aﬁdio number specified by the language register and the
videco image beiné superimposed with the sub-picture image
which corresponds to the sub-picture number specified by the
lénguage register.

15 | After this, the system control unit 93 reproduces the
next VOB in the order given by the route information and,
when there is no VOB to be reproduced next (when the PGC is
over) (step 133:yes), reads the 1link information and
provisionally sets the next PGC to be reproduced (step 134).

20 Here, if this branch address is the volume menu, the system
control unit 93 returns to step 124 in Fig. 16 (step
135:n0), while if this is not the case, the system gontrol

unit 93 returns to step 130 (step 135:yes).

Determination of Reproduction Level

25 by the System Control Unit 93

Fig. 18 is a detailed flowchart for the determination

process of a PGC executed by the system control unit 93 in
o

)
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Qegle? after shipping to store the necessary information in ' . the
non-volatile menory. ‘The above enbodi nent al so describes the
use of a personal identification nunber to linmt the users who nmay
5 change the permitted rating |evel for the reproduction devi ce,
al t hough provhdedraafneeoiieh e Gtepiodibinat dldv@l in the lévekefegister

present invention need not be limted to such. As exanples, (1) a
user may i nstehdchns@ast shapecasl sbepi €30 in Fig.diBZ. i nTo Fig.pliBerther
(2) insert a special magnetic card. 10 In case (1), the special optical
di sc cones preysted wontrol unit h@3rzpadgéudheorbliask ctypad from Hdre PGC
adm ni stered by parents _
' attributes of the PGC to be reproduced given in the
5 attribute table shown in Fig. 7 (step 171) and, if the block
type is non-block, the PGC information corresponding to this
PGC attribute is selected (Step 172, 173). If the block
type is block, all of the PGC attributes included in the
block having this PGC attribute (from the PGC attribute
10 whose block mode is "start" to the PGC attribute whose block
mode is "end") are retrieved (step 172, step 174).

When there is PGC information which has a reprodudtion
level which matches the reproduction level in the level
register of the reproduction levels in the retrieved biock,

15 the system control unit 93 selects this matching PGC
information (steps 175, 176). However, when PGC information
with a matching level is not present in a block, the system
control unit 93 selects PGC information which has the next
less restricted reproduction level after the'reproduétion

20 level in the level register (steps 175, 177). |

By making the above determination, the provisioﬁally
determined branch address PGC can be confirmed, so that the
PGC information which has a reproduction level correéponding
to the parental level stored-iﬂ the nonvolatile memory 940

25 can be selected. Using the aforementioned link information,
branches to PGCs which have been block converted can be

performed by merely using any PGC in a block as a branch

address, so that it is unnecessary to set a separate branch
. : S

v
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whe use-it to change the settings of the reproduction device

according to necessity. In this case, the system control unit 93
has a special nechanismfor detecting such an 15 optical disc (which,

for exanple, stores a file which shows that setting rating levels is
possi bl e). | nagasess?)fort ach reprodeptaducilegeldevi ce includes a magnetic
card reader and a mechani sm for detecting a special data input.

Al so, the present enbodi ment describes the case where 20 ratings are _
deci ded for each country separately, although regions (such as North

Arerica) or gPpepetdbncdxamples nay be used. - The present

enmbodi ment al so relates to the present ratings systenms used in the
filmindustry as afhexd&epllewisng iz an @xplanatigrestht(l hvere i spttingpef
adapt-ed shoul d_ sonme ot her Kind, of re ulqgor system f or nulténedia
come into forggeiﬁermltted reproduction level for the reproduction device
5 by the user, (2) the changing of the parental level in the
reproduction device/removal of the parental lock and (3) the

reproduction of a title for the reproduction device of the

embodiment of the present invention described above.

(1) Setting of the Permitted Reproduction Level

10 | _ for the Reproduction Device by the User

The present explanation deals with the seﬁting
opefétion of the present reproduction device for ratings.

Figs. 19A-19C show the procedure for rating setting
when the country ID stored by country ID storage unit 935 is

15 for the USA.

After the reproduction device ié turned on, the system
control unit 93 has the player setting menu 1 displayed by
the 0OSD uﬁit 933 based on the 0SD informatioh in the country
informatioﬁ'storage unit 930 and waits for an indication

20 froﬁ the ten key on the remote controller 91. In addition
to the rating setting, this player setting menu 1 is.also
ﬁsed for the display setting of a TV, the éetting of the
language to be used and the like. -

When "1" on the ten key has been pressed during the

25 display of the player setting menu 1 and the factory set

flag in the nonvolatile memory 940 is ON, the system control
. "

\
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t he fht‘ure. _ The above enbodi ment descri bes the case where the

[ evel 60 D for
sel ective reproduction control is set in each VOB unit itself,
al t hough this need not be the case, so that it can alternatively be

set in the PGanitf@Bmitdsontheabt@ting settingrmbote 2t aldlsplaved cond reaitsg
t he reproduction order of 5 VOBs. By doing so, it is possible for a
plurality of Bbuck-next inpuénfaomedheGten kewmmrthe ceenete copsrohler

~different ||evels. For the title developer, this neans that jt is
only 91. Here, Figs. 19A and 19B. assume that the USA is the

country of use, so that the rating system used is that set
5 by the Motion Picture Association of America.

When any of “1f to "6" on the ten key of the remote
controller 91 are pressed during the reproduction of the
‘rating setting menu 2, the frame showing the permitted
reproduction levei éhanges to the selected level. As one

10 example,'when "3" is pressed, the rating setting menu 4,
'such as that shown in Fig. 19B, is displayea showing:that
reproduction up to the level "R" is permitted. Here, such
settings may also be performed using cursor keys and entér“
key instead of direct input with the ten key.

15 If the "7" key is pressed once the rating has been;set,
the display proceeds to fhe lock setting menu 5. _He:e, in
order to terminate éefting without using the lock, which is
to say setting the device so as to allow the réprdductiqn of
all levels, the user can press "7" on the ten key during the

20 reproduction of the rating setting menu 2 to adﬁance to the
lock setting menu 3, before returning to player setfing menu
1 without setting the lock.

If the user presses the "1" key or the enter key dﬁring
the reproduction of lock setting menu 5, the display

25 advances to the personal identification number input menu 6
where the wuser can input a four-figure personal
identification number using the ten key.

- Once the  user has inputted his/her personal

A
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peceséary to separately prepare VOBs for sections of video wher e
‘different inmages are necessary on different levels. 10 ~I'n the above
enbodi ment, the desirabl e arrangenent order of -PGC attributes in
the attribute table is such that the levels in the level ID are in
ascendi ng or dggeatificatioat muikess ¢hevidiespIont @adivanceds toe theanpbek
for the exanple of Fig. 7, the block-converted PGCs #2, #3 and #4

15 are arrangagletiasceeduny aheare dhe Hodk risctomstimied hend a retuenel s
of their level IDs (1, 2, 3) which correspond to the order "start,

m ddl e, end" ita pheybrosketidngs menuByl Jsi mprformed.t hiAt Kilnks apobmt antleeent
order, it becones possible to nmake the actual setting of a PGC (see
the process i BYFtgm r@ntmol 2unithi9h fgkdthen paxentddncteveln fillgg and
registered | evel and_the .. tenporarily determ ned PGC. As
one exanpl e, BEpFeRa1t Hdentd figetdore Mimbay ghlag at ON and the factory

set flag at OFF (locked state) in the nonvolatile memory 940
(see Figs. 13B, 15) and writes in the parental level

indicated by menu 6 and the personal identification number.

(2) Changing of the Parental Level in the

10 Reproduction Device/Removal of the Parental Lock

The following is an explanation of a change or removal
of the parental lock once it has been confirmed in the ébove
procedure. _

When the .factory set  flag is off during the

15 reproduction of the playér setting menu 1 and the "1" key on
the ten key has been pressed, the display advances to the_
lock setting menu 8 (see Fig. iQC) which shows the parental
level which may currently be reproduced and fhe and state of
the lock. - If +the correct four-figure personal

20 identification number is inputted during the display of.this-
lock setting menu 8, the display advances to rating setting
menu 9 where the rating can be set and changed in the same
way.as in rating setting menu 2. After changing the rating
using the ten key, pressing "7" on the ten key makes the

25 display advance to the lock setting menu 10 where pressing
"1l" sets the lock once again.

As a result, in addition to the pérental lock level and
1
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precess; the registered level is 3 and level of the
tenporarily determined PGCis 2. Here, if the block node is 25  start or

m ddle, this neans there is definitely a valid PGC in the lower entry
of the attribute table. In this case, in step 174 in Fig. 17, .the
syst em cont r oltheni pePSoNaes iduntificatiead hambead béingf ddtarddCin the
attributes in the block in the 61
attribute tabparentado lomk ilestedachrohlshe geersdmal oidentificatiomn ryumber
Furthernore, the aforenentioned arrangenent order is al so desirable

in order to psbeownt ior Fégeod§, opsr theogranpchf setting flags the factory

set flag is set at OFF and the parental level flag and the

5 personal identificatiﬁn number flag are'set at ON. |
Alternatively, if the "2" key or the "down" key and
"enter" keys are.pressed during the reproduction of the lockl
setting menu 10, the inputted personal identification number
can be removed and the reproduction device returned to the

ld same state as when it was shipped.from the factory.

The above explanations (1) and (2) focus on the case
when the USA is set in the counfry ID in the country ID
storage unit 935, which is +to say the case for a
reproduction device for the American market, with the

15 following points also being valid for other countries.
If,.for example, the country ID is Japan, the selection
items in the rating setting menus 2, 4 and 9 shown in Figs.
19A, 19B and 19C are "Adult", "R" and "General". This is
achieved by reading the rating system ("Adult”, "R" and
20 "General") for Japan from +the rating information stérage

unit 932.

(3) Reproduction of a Title

The following is an explanation of the opefation for
reproducing a title when a disc is inserted into the

25 reproduction device.
Once a disc has béen set in the reproduction device,

disc:- rotation control is performed until the balanced
kS O

A

55



5, dogs not observe the registered | evel, even when the PCCs are
di spl ayed totally at random As one exanple, when a . non-i nt ended
PGC is specified, which can be when a speci al function is prepared
so that PGC nunmbers can be directly specified by the user making a

renpte controle@PRER] 00sO0posafbleVWhar ahitiH iwints Eiper pitRupodeumewdide t o
t he reproduction devi ce being knocked or to a disc retrieval error,

if, in andietnet teadnahi arepr chesm, irheFiyg.ook iwdeead.t hghRSC lead-
attribute in question is "end", there is no need to perform ‘a search
and it can bein naedaatisiclulserthaeparkatal hdnfEormati®n tablesCshpWeh idan
be reproduced at the registered |evel. Al so, for the attribute
tabl e shown iFighi gl17, FEBGs parentalr ipfornakhone telbdek kg peepd and is
"non- bl ock” may be registered ] so that their all of the reproducible
|l evel s éie setemporarily tstemed edal e |Ruffar | memeryat £B cHRR, SUHFSRvel

I D for
control unit 93.

Next, the video manager shown in Fig. 4 is read.‘-The
system control unit 93 refers to the video manager
management information and the title search pointer

10 managemént inforﬁation in the video manager, reads the PGC
information for displaying the volume menu and displays the
volume menu (see step 124 in Fig. 16). An example of this
volume menu is shown in Fig. 20.

As shown in Fig,_ZO, by displaying the volume menu, the

15 system control unit 93 first has the title selection menu 12
displayed. In the illustrated example, the title groups are
‘Movie X, Movie Y and Movie Z which are displayed as menu
items, with these being composed of the PGCs shown in Figs.
8A, 8B and 8C. This volume menu is also composed so as to

20 allow the user to select the language for the audio
soundtrack and the language for the subtitles using audio
menu 13 and subtitle menu 14 according to necessity.

When the interrelation between on the one hand the
audio data number and the sub-picture data number in a VOB

25 and on the other hand the names of the designated languages
is different for different titles, the audio menu 13 and
subtitle menu 14 include specialized menus valid only for a

particular title. When audio and subtitles are selected
O _
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20 PGC#l and PGCH7 in Fig. 7 becones levels 1, 2 and 3, and the

[evel I D for PGC#5 becones levels 1 and 2. Fbre since . there will
al ways be PGC information with matching level 1D in step 175 in the
determ nati on process of the system control unit 93 shown in Fig.
17, the procegsing sitichimgnds,/ ththb apprapriaterautidd. data number Jihd sidove
descrlptlon focussed on an exanpl e where the | evel I Ds were

sel f -i nposed pattuge dataavwubelr rayd chemeset in eheehang@agmux¢93@§esc@hes
violent scenes and the |like are 62

the system control unit 93.
Here, the foilowing explanation assumes that "USA" is
5 set in the country ID storage unit 935 of the reproduétion
device and the parental level "PC-13" is set in the
nonvolatile memory 940. In this state, the user seiects
Movie Y (Title group 2 shown in Fig. 8B) in the title
seiection menu. Here, the following operation is performed
10 in accordance with the flow shown in Fig. 16. ‘
ﬁ'The system control unit 93 determines the reproduction
level for parental level "PG-13" from the rating information
(see Fig. 12B) for the USA in the parental information fable
(see Fig. 11) and sets the 1level register. . This
15 reproduction level is set at L6 from Fig. 12B. Next; the
system cdntrol unit 93 determines the starting PGC for Movie
Y (title group 2) and, in accordance with the flow shown in
Fig. 17, reproduces the PGC group which compose Movie Y at
reproduction level L6. As a result, the "PG-13" version of
20 Movie Y, which is to say PGC#20 - PGC#24 - PGC#28 shown in
Fig. 8B are reproduced. After reproduction is compieted,
the volume menu is displayed once again.
Next, the explanation assumes that "USA"'is set in the
country ID storage unit 935 of the reproduction device and
25 the parental level "PG" is set in the nonvolatile-memory
940. In this state, the user selects Movie Y (Title group
2 which is shown in Fig. 8B) in the title selection menu.
As a result, since the reproduction level‘correspondiﬁg to

Al
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preseht,in the video content, although other kinds of ratings may be
used. As exanplgs, a no-cut version, a ci nema version and-a TV
versi on may be used for a novie application while beginner, |ow

| evel , internediade and 5 advanced may be set for a ganme application.

Al so, since "pg"|isdeltermitledaatbpyi fnem, theowdrmraial iintfermediiaire tabde
advanced do not réquire a parental |ock, the nonvolatile - menory 940
may be used asira Eixpcik2B) cRGGH#20 -» nBCCH2% he PGC#28 shpwonddot Fég.d8B el or
a tenporary setti?g of reproduction 10 |l evel. In such a case, this

l

| evel can be gmp aflng to a user -indication at the begi nning of
the application. . Al so, the present enbodi ment describes a case
when a pl ur Hax ythe EIVea0¥aBRER MIRRISENN®r t £8S HIOUSR-

only -one version of a npvie title is recorded on an ogtical 15 S¢, one
movi e may be rdwiapvirehel;AYRIS Hh skhasaydio data menu and subtitle

dat' menu in the volume menu, but this need not be the case.

As Bhe example, when the linked relations of all of the
dif%erent languages with the audio data numbers.and subtitle
dat% numbers are the same for every title, the user may:have
10 the%r desired language set in the language register using a
lanéuage processing setting item in the player setting menu

1 spown in Fig. 19.
| By means of the multimedia optical disc of the présent
invention, it is possible for.disc manufacturers to market
15 a s;me disc worldwide, which leads to a great reduction in
the:ﬁanufacturing and handling costs of discs. As a result,

]
| . i
manufacturers are able to export to an even wider world

market.
| From the viewpoint of a user, there are the benefits
20 of being able to purchase discs at é lower price, while
uSe?s in smaller markets will be able to enjoy a gréater
variety of titles which éppear-on the markef quicker than
now. Furthermore, parents can have peace of mind .when
buying a player and disc software, since the whole family is
25 able, to enjoy such titles. Here, since specified ﬁsers
(such as parents) still have full control over reproduction,

" users retain the right to watch whichever title they wiSh.

It should be noted here that since the disc is adapted
"1

)
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PGC. "In this case, when only one version of a filmwhich woul d be
rated "adult" in Japan or "X" in the USA, the |evel | D of this PGC
can be set at L2, with only the appropriate rating level for the

country or region, such as "Adult"” for 20 Japan or "X' for the USA, and

the level ID (#d {Br3dCasfe, a partentd®i Rarsehaitiohherdlflenheledsnf oo M on
table. By doing - so, the novie title can only be viewed when the

par ent al prepited SF6Et uge "iATluedch f coudspgn Gut, X'sipposimg USAgiwen
when the parental:]ock has been renoved. 25 Al so, the present

enbodi nent dessrirtesy the neserebdstered, thEnafEhewingfproe¢denei san be
arranged into GOPs which are the unit for deconpression of video,

al t hough i f auhkdderent conpressi oh technique is used, the managenent

i nfornation 63 _
5 When country rating information corresponding to a

country ID in the country ID storage unit 935 is not
registered in the parental information table shown in Fig.
11, the system control unit 93 may reproduce the inforﬁation
corresponding to the parental information for country iD#99
.10 ("Other countries").
| Also, when country rating information correspondihg to
counfry ID#99 (Other coﬁntries) is not registered, the
system control unit 93 may refuse reproductioﬁ or
alternatively reproduce the title at the highest avaiiable
15 réproduction level which is.unlikely to offend.any potential
viewers. For countries which do not have an established
system of ratings, it is aléo possible for the manufacturers
of the present disc to prepare different versions of a title
according to +their own guidelines.. This kind of
20 reproduction may also.be used for countries which, due to
theif ;imited market for reproduction devices, do not have
their country ID registered in the country information ROM.
Here, titles which ére not movies may also be reproduced'or
not depending on the designatéd country.
25 It should also be noted that in the above embodiment,
the country ID storage unit 935 was composed of ROM whose
content is set before shipping from the fgctory, but it is

also possible for a specialized disc to be set by a user or
" _
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nmay be stored in accordance with the units for that conpr essi on

t echni que. It should also be noted that in the present

enbodi nment , the case where the video information is stored using

di gi tal 5 vi deo data under MPEQR2 standard was expl ai ned, although the
present i nvendedlexhaftdrmehippinignitbedtoret the hecemsargoinformathan any
mul timedi a data format where video, audi o and sub- pi ctures can be
suppl i ed t ogetther noay-viod addded, memolxryvas di gital video under MPEGL or
digital video according to a 10 conversion algorithm aside from DCT
(Discrete Cosine The abpyasfenbgdimentedlatiefeRPEdbrsr nhke use of a

Al so, the present enbodi nent describes the case where - _
personal identification number to limit the users who may

5 change the permitted rating level for the reproductioh
device, although provided some other specialized operation
is used, the present invention need not be limited to such.
As ékamples, (1) a user may instead insert a special optical
disc into the player, or (2) inéert a special magnetic card.

10 In casé (1), the special optical disc comes provided with
the reproduction device and is then administered by parents
who use it to change the settings of the reproduction device
according to necessity. In this case, the system control
unit 93 has a special mechanism for detecting such an

15 optical disc (which, for example, stores a file which shows
that setting rating levels is possible). In case (2); the
reproduction device includes a magnetic card reader and a
mechanism for detecting a special data input.

Also, the present embo@iment describes the case where

20 ratings ére decided for each country separately, although
regions (such as North America) or groups of countrieélmay
be used.

The preseht embodiment also relates to the present
ratings.systems used in the film indﬁstry as an example, sO

25 that the present invention can be adapted Should some other
kind of regulatory system for multimedia come into forée in

the future.

The above embodiment describes the case where the level
1

)
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a DVD is used as the optical disc, although any storage medi um whi ch
can be used for storing a | arge anount of 15 digital video may be used.
The |l evel ID registering operation shown in Figs. 19A t hrough 19C
was described as using a personal identification nunber in the |evel
setting nmenu WD chorssdilepltayed mprt@luction ddetismD isf eeatimneasht MOBOSD
I nformation storage unit 95, 20 although if only a specified user is
al l owed to seturtiti sitself, d&lihonigin thitshesedwmals ber €heo dasegesondbedsdrty.
As an exanple, if parents have a special optical disc which stores
a level settimpmeadternetizpdydubei et eval Bhe LRGChdmfmrmation d&abjle
when such disc is-inserted in the reproduction device. 25 . Finally,
the present i rfadimidntee dablisdd fiore coadaolldng the reprpdpcitionsegdes e
read-only disc for the present .. .enbodi nent, al though there is no
differen® to ORSof Bycfodpg so, it is possible for a plurality of block-
converted PGCs to commonly contain VOBs on different levels.
For the title developer, this means that it is only
necessary to separately prepare VOBs for sections of video
where different images are necessary on different levels.

10 In the above embodiment, the desirable arrangément
order of PGC attributes in the attribute table is such that
the levels in the level ID are in- ascending order of
strictness of wvideo content. As one example, for the
example of Fig. 7, the block-converted PGCs #2, #3 and #4

15 are arranged in ascending order of the strictness of the
levels of their level IDs (1, 2, 3) Which'correspond to the
order "“start, middle, end" in the block modes. By ﬁsing
this kind of arrangement order, it becomes possible to make
‘the actual setting of a PGC (see the process in Fig. 18) at

20 high speed, in accordance with the registered level and the
temporarily determined PGC.

As one example, suppose that in the determination
process, . the registered level 1is 3 and 1level of the
temporarily determined PGC is 2. Here, if the block mode is

25 start or middle, this means there is definitely a valid PGC
in the lower entry of the attribute table. In this case, in
step 174 in Fig. 17, thé system control unit 93 does not
need to read all of the PGC attributes in the block in the

v

61



the inuention if a rewitable disc is used.
64 .~ Manufacturing Process of the Optical D sc
Fig. 21 shows a flowhart for the manufacturing process of the
optical disc in the present enbodi nent. First, the data.in the

vol une area sh@wributd gtaBles and sogaimsr aiagdtlgda ditig cebadattthest Lear
generation device (step 191). This | ogical data stream generation

device uses entry.multinedia data editing software on a personal conputer
o Furthermore, the aforementioned arrangement order is |

also desirable in order to prevent erroneous operation which
5 does not observe the registered level, even when the PGCs
are displayed totally at random. As one example, wﬁen a
non-intended PGC is specified, which can be when a special
function is prépared so that PGC numbers can be directly
speéified by the user making a remote control operation'or
10 when an erroneous operation occurs due to the reproduétion
device being knocked or to a disc retrieval error, if, in
the determination process, the block mode of the PGC
attribute in question is "end", there is no need to ﬁéfform
a search and it can be immediately'determined that there is

15 no PGC which can be reproduced at the registered level.
Also, for the attribute table shown in Fig. 7{ PGC
attributes whose block type is "non-block" may be registered
so that theif_all of the reproducible levels are set as
their level ID. 1In the illustrated case, the level Iﬁ for
20 PGC#1l and PGC#7 in Fig. 7.becomes levels 1, 2 and 3, and the
level ID for PGC#5 becomes levels 1 and 2. Here, sinca
there will always be PGC information with matching level ID
in s.tép 175 .in the determination process of the system
control unit 93 shown in Fig. 17, the processing in step 177

25 can be omitted. |

The above description focuséed on an example wheré the
level IDs were self-imposed ratings éet according to the

extent to which sex scenes, violent scenes and the like are
! ;
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workstation and can generate volume data of the data construction:
showmn in Fig. 4. This volune data is recorded 10 onto a transfer

medi um such as magnetic tape, and is then converted into a physical
data stream by a physical data stream generation device (step 192).

This physical gddent in $heeamdso Ploviess UalkBoaghEGEtKHerr windeclomg
code) after data for the lead-in area and data for the | ead-out area

and 15 the ddtdhdivaabedse added.t 0 Afe exampliesjata. ncAcwsteersion, a
cutting process then cuts a master disc for the optical di scs using
t hi s physi cal dlaiemest versidnt gndlIB) TVFvexisiyn may beopisiedal fak sas mavde
manuf actured fromthe master disc by a pressing device (step.194).
20 The apdldrasnteivn owbd Lentved toner j ndowr bevel, ciartermediate and
achieved, with the exception of the part about the | ogical dat a

st r eam gdner atddraned ceayisbgrg Seffe R aa coaRer @@Pldeation. Also, since

levels such as beginner, low .level, intermediate and
advanced do not require a parental lock, the'nonvolatile
memory 940 may be used as a special register inside the
reproduction device for a temporary setting of reproduction
10 level. In such a case, this level can be set .according to
a user indication at the beginning of the application;
Also, the present embodiment describes a case when a
plurality of PGCs have been block converted, although when
onlf.one version of a movie title is recorded on an optical
15 disc, one movie may be recorded on the optical disc és qné
PGC. In this case, when only onelversion of a film thch
would be rated "adult" in Japan or "X" in the USA, the level
ID of this PGC can be set at L2, with only the appropfiate
rating level for the country or'region, such as "Adult" for.
20 Japan or "X" for the USA, and the level ID (in this éase,
L2) being set in the parentai inforﬁation table. By AOing
so,_;he movie title can only be viewed when the paréntal
levéi is set at "Adult" for Japan or "X" for the USA, or
when the parental lock has been removed.
25 Also, the present embodiment describes the case Qhere
management information.is arranged into GOPs which are the
unit for decompiession of video, although if a different

compression technique is ‘used, the management information
il
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of .t He ,present invention, by the sanme nmanufacturing equi pment as

tonventional CDs. This is described in 25 "Conpact Di sc Reader" by

Hei taro Nakaji ma and Hi roshi Ogawa, Ohm Books and in "Optical D sc
Systens” by the Applied Physi cs Society/ Optics Di scussi on G oup,
Asakura PublighkNgpe stored in accordance with the 6Ginits for . ‘that

Al t hough the present invention has been fully described by way of-
exanpl es wi t hcogipeieerdon acddmigueanpanyi ng drawings, it is to be
noted that various changes and nodi fications will be apparent to those

3 killed in the art It ShouIdeakforke notedsthakirclthegpresantneabedinentns
epart fronl the case where the video information is stored using digital
5 - video data under MPEG2 standard was explained, although the

present invention should not be limited to this format, so

that any multimedia data format where video, audio and.sub—

- pictures can be supplied togethér may be used, such as

| digital video under MPEGl or digital video accordingzto a

10 conversion algorithm éside from DCT (Discrete Cosine
Transform) as used under MPEG format.

Also, the present embodiment describes the case where

a DVD is used as the optical disc, although any storage

medium which can be used for storing a large amouﬁt of

15 digital wvideo méy be used. |

The level ID registering operation shown in Figs; 19A
through 19C was described as using a personal identification
number in the level setting menu which is displayed ﬁsing

- the 0SD information in the OSD information storage unif 95,

20 .although if only a specified-user is allowed to set this
function, these menus are no longér necessary. As an
example, if parents have a special optical disc which stores

a level setting menu, the reproduction level may be changed

only when such disc is inserted in the reproduction device.

25 Finally, the present invention described the case where

a DVD is used as the read-only disc for the present
emb9¢iment, although there is no difference to the effegt of

the invention if a rewritable disc is used.
5 _
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t he sEape of the present invention, they should be construed as bei ng
I ncl uded t herein. -

Manufacturing Process of the Optical Disc

Fig..21 shows a flowchart for the manufacturing prbcess

of the optical disc in the present embodiment.
" First, the data in the volume area shown in Fig. 4 is
5 generated by a logical data stream generation device (step
191). This logical data stream generation device uses
multimedia data editing software on a personal computér or
workstation and can generate wvolume data of +the data
construction shown in Fig. 4. This volume data_is recorded

10 onto a transfer medium, such as magnetic tape, and is.then
converted into a physical data stream by a physicalfdata
stream generation device (step 192). This physical data
stream is processed using an ECC (error checking code) after
data for the lead-in area and data for the lead-out area and

15 the like have been added to the volume data. A master-disc
cutting process then cuts a master disc for the optical
discs using this physical data stream (step 193). Finally,
optical discs are manufactured from the master disc:by a
pressing device (step 194).

20 The aforementioned manufacturing process caﬁ be
achieved, with the exception of the part about the logical
'data_stream generation device using the data construction
of the present invention, by +the same manufacturing
equipment as conveﬁtional CDs. This is described in

25 "Compact Disc Reader” by Heitaro Nakajima and Hifoshi'Ogawa,
Oohm Books and in "Optical Disc Systems" by the applied

Physics Society/Optics Discussion Group, Asakura Publishing.
'
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66~ ' s
conpri si ng:

VWhat is clainmed is 1 1. A multinedia disc,

) Although the present invention has been fully described
by way of examples with reference fo the accompanying
drawings, it is to be noted that various changes and
modifications will be apparent to those skilled in the art.
Therefore, unless such changes and modifications depart from
the scope of the present invention, they should be cohstrued

as being included therein.
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2 « 5 avideo data storage region for storing a plurality of 3

vi deo data sequences; 4 a managenent information storage region
whi ch stores 5 managemnent i nformati on, t he managemnent

i nformation 6 conprising group information that shows which video data

7 sequencesyhave jheen [greped together to conpose a group from 8
whi ch only one of the conposing video data sequences i s 9 repr oduced, a

| evel |Dif or each wudeamdatia IRELCNESBmpridingtO same group and a set of
link information for each video data 11 sequence whi ch indicates a next
vi deo daka sequence wadee datad stoepgedvegiloafl For seophimygi anpdirality of
reproduction of a video data 13 sequence in question; and 14 :

a |l evel Bap swvddagedatg seguenceseri ng a separate table 15 for each
country/region, wherein each table for a 16 country/region.

i ncl udes4i nf or mat i en Nenagenanys batermation storage region which stores

5 management information, the management information
6 comprising group information that shows which wvideo data
7 sequences have been grouped together to compose a group:from
8 which only one of the composing video data sequences is
9 reproduced, a level ID for each video data sequence in a
10 © same group and a set of link information for each Vidéo data
11 ~sequence which indicates a next video data sequence to be
12 reproduced after completion of reproduction of a video data
13 sequence in question; and

14 - _.a level map storage region for storing a separate fable
15 for each country/region, wherein each table_ for a
16 country/region includes information which maps each sort

- 17 level in a sorting system for the country/region to a level

18 ID.

1 2. The multimedia optical disc of Claim 1,

2 wherein the table for a country/region stores a
3 country/region code for identifying the country/region, sort
4 ievels in the sorting sysfem in the corresponding
5 country/region and a level ID.which corresponds to each sort
~ 6 level, and |

7 wherein a sorting system in a country/region is made up
.8 a plurality of sort levels which show viewing regulations

v
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17» level in a sorting systeh1for the country/region to a level 18
1 2. The multinmedia optical disc of Claiml, 2 wherein. the
table for a country/region stores a 3 country/regi on code for

| D.

identifying the country/region, sort 4 levels in the sorting: system
in the gcorrgareRdidi-respor@ WY ran r egténtare anierelvidlemy drenss eapdnds

to each sort

6 -;level, and 7 wherein a sorting systemin a

count r yjpegi ogelkssgeflesugre8incRu@bdrant ividess dudrd anglyebshwebrl 3bvel is
vi ewi ng regul ati ons 67

11
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expressed by a character string which expresses an

appropriate name within the sorting system in question.

3. The multimedia optical disc of Claim 2, further including
a track which has the sectors arranged in a'spiral,'whérein
the management information storage region and the level map
storage region are assigned to track positions which are
read before the video data storage region by a reproduction

device.

4. The multimedia optical disc of Claim 3, wherein each
video data sequence is made up of a plurality of objects,
and wherein chains, each which indicates a combination of
objects which.forms one of the video data sequences, are

stored in the management information storage region.

5. The multimedia optical disc of Claim 4, wherein the video
data}storage region is made up of a plurality of object
storage regions, each of the object storage regions being

recorded in consecutive sectors of the multimedia disc.

6. The multimedia optical disc of Claim 5, wherein each of
the objects is made uplof a plurality of object units,
wherein each of the object units is made up of one video
segment and a plurality of sets of audio data, and wherein

the..plurality of object units are arranged in order of
1

\
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9 « which correspond to an extent to which violent scenes and 10 sex
scenes are included in video data and each sort level is 11 expressed
by a character string which expresses an 12 appropri at e nane

wi thin the sorting systemin question. 1 3. The nmultinedia optical

di sc of @l ai Mréprbduhebn 16l Ylendbjéct &tbiragk Wagebnkas the sectors
arranged in a spiral, wherein 3 the managenent infornmation storage

region and the level map 4 storage region are assigned to track .
positions which are 5 read before the video data storage region by a
reproductiion 76 Thievimudtimedia optified nddscnmedi Clopim cdl dilsredn Geacn 3,
wherei n each

2 video data sequence includes at least one of a plurality of
sets of audio data and a plurality of sets of sub—piéture
data which are interleaved with a corresponding wvideo
segﬁent of a given reproduction period, wherein a content of
each set of audio data corresponds to the video segment of
the given reproduction period and a content of each set of

sub-picture data corresponds to the wvideo segment of the

© © N o U oD W

given reproduction period.

8. The multimedia optical disc of Claim 7, wherein -each
video segment is made up of images in a movie title and the

plurality of sets of audio data are composed of.soundtfacks

B W N e

dubbed in different languages.

9. The multimedia optical disc of Claim 8, further including
a track which has the sectors arranged in a spiral, wherein
the management information storage region and the level map

storage region are assigned to track positions which are

O 0 9 o O

read before the video data storage region by a reproduction

10 device.

10..The multimedia optidal disc of Claim 9,
wherein each wvideo data sequence is made up of a

plurality of objects, and wherein chains, each which

B W N

indicates a combination of objects which forms one of the
N
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2 - vi deo dat a sequence is nmade up of a plurality of objects, 3 and
wher ei n chains, each which indicates a conbination of 4 obj ects which
forms one of the video data sequences, are 5 stored in the nanagenent

i nformati on storage region. 1 5. The multinmedia optical disc of Claim
4, whereisn t heridedeo dalca dségushessge Begl Oktoradmdeinip thea fmbhHagkmbntof
object 3 storage regi ons, each of the object storage regions being 4
recorded 6 n cdmsfeomtabiers edtcorageofregieonyul ti nedi a di sc. 1 6. The

mul timedi a optical~ disc of Caim5, wherein each of 2 the objects is
made up Gf a pl ur avheredmn diijeectided tdgta towdge efegierhisfmade ubj oft a
units is made up of one video 4 segnent and a plurality of sets of audio
data, an® whepdiurality t@€ sbiegt t5teoragn| cegionsys eath aPfarfgr’l PRI6ESer
of : '

9 storage regions being recorded in consecutive sectors of the
10 multimedia disc, and |

11 wherein each of the objects is made up of a plurélity
12_ of objeqt units, wherein each of the object units is made up
-13 _ of one video segment and a plurality of sets of audio data,
14 and wherein the piurality of object units are arranged in
15 order of reproduction in the object storage regions.

1  11. The multimedia optical disc of Claim 7, wherein each

2 video segment is made up of images in a movie title and the

3 plurality of sets of sub-picture data are composed of

4 subtitles in different languages.

i 12. The multimedia optical disc of Claim 11, further

2 including a track which has the sectofs arranged in_ a.
3 spiral, wherein the management information storage region

4 ‘and . the level map storage region are assigned to track

5 positions which are read before the video data storage

6 region by a reproduction device.'

1 13. The multimedia optical disc of Claim 12,

2 wherein each video data sequence is made up of a

3 plurality of objects, and wherein chains, each which

4 indicates a combination of objects which forms one of the

Al
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68 -+ R 6 reproduction in the object storage regions. 1 7. The
mul ti medi a optical disc of laim2, wherein each 2 vi deo data sequence
includes at |east one of a pIuraIity of 3 sets of audio data and a

plurality of sets of sub-picture 4 data which are interleaved with a

Correspogdlngvﬁbg%o Pata SCHIBMNGEs 2 Jh¥EN LeBrRdUCHiPN §8d | Oflansfeneht a
content of each set of audi o data corresponds to the video segment of

7 the glvenlhgg&ggggbhp@tgghb@dr@@doﬁ content of each set of 8
~ sub-picture data corresponds to the vi deo segnent of the

7 wherein the video data storage reglon is made up of a
8 piurallty of object storage regions, each of the obJect
9 storage-regions being recorded in consecutive sectors of the
10 multimedia disc, and
11 " wherein each of the objects is made up of a plurglity
12 of object units, wherein each of the'object units is made up
13 of one video'segment and a plurality of sets of audio data,
14 . and wherein the piurality of object units are arranged in
15  order of reproduction in the object storage regions.

1 14. A multimedia optical disc, comprising:

2 .a video data storage region for storing a plurality of
3 video data sequences, wherein each video data séquence is
4 made_up of at least one object, wherein each object.in a
5 video data sequence includes a video segment of a
6 reproductioﬁ period with which a plurality of sets of audio
7 data to be reproduced with +the video segment are
8 interleaved;

9. a management.information storage region which stores
10 ménagement information and chains,
11 the management information comprising group information
12 which shows which video data sequences have been grouped
13 together to compose a group from which .only one of the
14 composing video data sequences is reproduced, a level ID for
15 each video data sequence in a same group and a set of link
16 information for each Vidéo data sequence which indicates a

1
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9‘x_g|ven reproducti on peri od. 1 8. The multinedia optical disc of

Q aim7, wherein each 2 vi deo segnent - is nade up of inamges in a novie
title and the 3 plurality of sets of audio data are conposed of
soundtracks 4  dubbed in different |anguages. 5 9. The nultinedia
opticalyfli sc Qbx€l diae8, dheat Beguenckudon®e Grepraduceck afitiexh drmpldision
sectors arranged in a spiral, wherein 7 t he managenent infornmation

st or age1g egi off aheptbéuteieh ofipa Bideosdatageeqeenon anequestipmd 80dt r ack
positions which are 9 read before the video data storage region QY a

g eprodut®i on 10 eadeki0f. the thaing erpressingnédirerspduSHian QX @5 m

20 objécts which compose each video data sequence; and
21 a mapping information storage region for storing a
22 separate table fdr each country/region, wherein each fable _'
- 23 for a country/region includes informatioh which maps each
24 sort level in a sorting system for the country/region to a
25 level ID of a movie title,
26 wherein eacﬁ movie title is made up of a series of
27 video data sequences which are 1linked by sets of'.link_
28 information and wherein for each series of video data
29 seqﬁénces, only a video data "sequence whose level ID
30 corresponds to the sort level is selectively reproduced out
31 of video data sequences which have been'grouped.
1 15. The multimedia optical disc of Claim 14, wherein .each
2 of the plurality 6f sefs.of audio data is for a différenf
3  language.

16. The multimedia optical disc of Claim 15,

wherein the table for a country/region stores a
country/region code for identifying the country/region, sort
levels in the sorting system in the corresponding

country/region and a level ID for each movie title which

O 0o N o O 1o

corresponds to each sort level, and
10 wherein a sorting system in a country/region is made up

11 a plurality of sort levels which show viewing regulations
"1

Y
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2 . . wherein each video data sequence is made up of a 3 | plurality

of objects, and wherein chains, each which 4 I ndi cates a
conbi nati on of objects which forns one of the
69 5 video data sequences, are stored in the nanagenent

6 infopmati ghishOiREadsa@nd to 7an extenthevewhiche wicdlemtdatcersesr ané
region is made up of a 8 plurality of object storage regions, each of
the obj @8t 9sexstoenge aegi inslidedgin ecictatrdlata amds eeghi serteteved ¢
the 10 rmultinedia disc, and

14 expressed by a character string which expresses an
15 appropriate name within the sqrting system in question;
1 17. The multimedia optical disc of Claim 16, wherein the
2 group information includes first information showing whéther
3 a video data sequence belongs to a group and second
4 information which shows to which group a grouped video data
5 sequence belongs. -

18. The multimedia optical disc of Claim 17, wherein an

st

identifier used for a chain is an identification number and

identification numbers of chains belonging to a same group

= WN

are arranged into a consecutive numerical order.

19.  The multimedia optical disc of Claim 18, wherein the
‘second information includes information which is attached to
a lowest value out of identification numbers of chains'in a
same group to show a start of the groub and information
which is attached to a highest value out of identificétion

numbers of chains in a same group to show an end of the

N o ok N e

group.

20. The multimedia optical disc of Claim 19, wherein each of
the objects is made up of a plurality of object units,

wherein each of the object units is made up of one video

B W ON R

segment and a plurality of sets of audio data, and wherein
L} I .

)
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11« * . wherein each of the objects is made up of a plurality 12 of
Object units, wherein each of the object units is made up 13 of one

vi deo segnent and a plurality of sets of audio data, 14 and wherein the
plurality of object units are arranged in 15 order of reproduction in
the objegt st@hageplepaDity of lobjédt Undtall dreedrragadaindicamder Gfai m
7, wherein each 2 vi deo segnent is nade up of inages in a novie title
and the 63 plepraiductioh et $hef objleql sthoragéatregdodsconposed of 4
subtitles in different |anguages. 1 12. The nultinmedia optical . disc
of aim 11, further 2 i'ncluding a track which has the sectors ' :
arranged in a 3 spiral, wherein the nanagenent information storage
region 4 ad-t Berudtdmedds spdiged Bdgicowhdcd dasiydeSto track

2 ~a data region which stores-a plurality of objects which
3 in turn include a video éegment, a set of audio data and a
4 set of sub-picture daéa; and
5 ~ an index region which stores a reproduction orde: for
6 the objects,
7 - wherein the data region is made_up of a plurality of
8 small regions with objects being stored across a plurality
9 of consecutive small regions, |
10 iwherein each small regioh includes:
11 a first sub-region for storing a vidéo segment of a
12 unit reproduction timef
13 a second sub-region for storing-a plurality of sets of
14 audio data which are to be reproduced together with the
15 video segment in the first sub-region, whérein each set of
16 audio data is in a different language; and
17 a third sub-region for storing a plurality of sets of
18 sub-picture data which are to be reproduced together ﬁith
19 the video segment in the first sub-region, wherein each set
20 of Sub?picture data displays subtitles in a different
21 language, |
22 and wherein each index region includes:
_23 a first index region for storing a plurality of sets of
24 chain information and sets of link information, wherein each
25 set of chain information expresses a reproduction order of

)
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5 .+ positions which are read before the video data storage 6 region by a

repr oducti on devi ce. 1 13. The multinedia optical disc of Claim12, 2
wherein each video data sequence is made up of a 3 plurality of.
objects, and wherein chains, each which 4 i ndi cates a conbination

of obj eglgs WhiaChL fHF NEfoRB jelctisheto be reproduced (hereinafter calledOa
5 video data sequences, are stored in the nanagenent 6

i nf or magi7on st'ehage regindn each set of Miakeinfobmavidaoiddieasesr, agexr agi on
I's made up of a

28 arbitrary chain, a chain to be feproduced after the
29 arbitrary chain;

30 a second index region for storing group information for
31 indicating which chains are grouped together into a same
32 . group out. of which only one chain is reproduced, as we;l as
33 a plurality of 1level 1IDs, each of which is assigned
34 exclusively to only one chain in a same group; and

35 a third index region for storing separate table for
36  each country/region, wherein each table for a country/region
37 includes information which maps each sort level in a sorting
38 system for the country/region to a level ID of each movie

39 title,

40 wherein each movie title is made up of a series of

41 video data sequences which are linked by sets of link
42 information and wherein for each series of wvideo data
43 sequences, only a video data sequence whose level 1D
44 corresponds to the sort level is selectively reﬁroduced, out
45 of video data sequences which have been grouped.

1 22. A multimedia optical disc which comprises:

2 a video data storage region for storing one video data
3 sequence; . J

4 a management information storage region which stores
5 - management information, the  management information
6 comggising a level ID for the video data sequence; and

7 a level map storage rggion fbr storing a separate table

t
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8 w_pfurality of object storage regions, each of the object 9 storage
regi ons being recorded in consecutive sectors of the 10 - nultinedia disc,
and 11 wherein each of the objects is made up of a plurality 12

of object units, wherein each of the object units is nade up 13 of one
vi deo segnent rad dUHIr abbudtey/B8GSoRf aAuticdedadl a,eadH tabllewhefaai n ahe
plurality of object units are arranged in 15 order of reproduction-in
the objegt stebaperyggegidn indludest iAfowhbitedi ahdmh caépdi ®gch sort
conprising: 2 a video data storage region for storing a plurality
of 3 10 deoldsbd seyuencestingersystemciori diwe dapunteylcagéons ty thende
up of at |east one object, wherein each object ina 5 video data
sequencél inclesred IR. video segnent of a 6 reproduction period with
which a plurality-of sets of audio

1 23. A reproduction device for a multimedia optical disc
2 which includes: a video data storage region for storing a
3 plurality of video data sequences; a management informétion
4 storage region which stores management information,‘ the
5 management informatiqn comprising group information that
6 shows which video data sequences have been grouped togéther
7 to compose a group from which only one of the composing
8 video data sequences is reproduced, a 1e#e1 ID for each
9 video data sequence in a same group and a set of 1link
10 information for each video data sequence which indicates a
11 next video data sequence to be reproduced after completion
12 of reproduction of a video data sequence in question; and a
13 level map storage region for storing a separate table for
14 each country/region, wherein each table for a cpuntry/region
15 includes information which maps each sort level in a sorting
16 system for the country/region to a level 1D,
17 . the reproduction device comprising:
18 ..region code storage means for storing a region code
19 showing a country/region; |
20 level registration means for registering one of the
21 sort levels for the sorting system used in the region
22 indicated by the region code, in accordance with a user
23 indication;
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7 s data to be reproduced with the video segnent are 8

Interl eaved; 9 a managenent information storage region mhlch stores
10 managenent information and chains, 11 t he managenent

i nformati on conprisi.ng group information 12  which shows which video data
sequencga have becgeglongedmedds Eoget headingcompnagemegt oupnfoomathonh
only one of the 14 conposi ng video data sequences is reproduced, a |evel
| D for 2%5 mapblmgdemnﬂarmatéqnenand|rvxﬂenundqy@ou§eanen§e§etfﬁpml|hke 16
i nformati on for each video data sequence mhlch |nd|cates a

71 26 optical disc;

27 table specification means for specifying a table for
28 the country/region corresponding to the region code stored
29 by the region code storage means;.
30 reproduction level setting means for setting a level ID
31 which corresponds to the sort level registered in the level
32 -. registration means as a reproduction level by referring to
33 the specified table of the country/region;
34 reading control means for determining a video data
35 sequence corresponding to the set reproduction level in
36 accordance with the group information and controlling the
37 reading means to read the determined video'déta sequénce;
38 and
39 | reproduction means for reproducing every video data
40 sequence read by the reading means.
1 24. The reproduction device of Claim 23, wherein, when a
2 next video data sequence to be reproduced is part of a
3 group, a present set of link information indicates any Qideo
4 data sequence - in the same group, and wherein the reading
5" control means includes:
6 provisional setting means for provisionally settihg a
7 video data sequence indicated by the link informatioﬁ of a
8 video data sequence presently being reproduged as a next
9 video data sequence to be reproduced;
10 wactual setting means for referring to the group

)
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17+ next video data sequence to be reproduced after conpletion 18  of
reproduction of a video data sequence in question, and 19 each of

t he chai ns expressing a reproduction order of 20 obj ect s whi ch conpose
each video data sequence; and 21 a mapping i nformati on storage

regi on fior st enirbgmatidn, faepdezbemtialihg fwhetssh tchemer yisegingn, ovherein
each table 23 for a country/region includes infornmati on which maps each
24 solR |eveliden dater seayesygst whitbr ishercepedryltegthe prowisienallyyel
ID of a novie title, 26 wherein each novie-title is made up of a
series @B 27setvvdéeodéﬁha§§ﬂﬂéﬁ§@%1%h@éﬂ°§r§eﬂpﬁﬁéaeb§eg€9§u6Flppnkf°EB
informati on and wherein for each series of video data 29 sequences

only aldi deoacupdlyegedidagnidss > proigionad lpet cpider flptR FBANRRCE or t

| evel" is _selectively reproduced _out
15 if no other video data sequence has been determined and for

16 actually setting a video data sequence of the same group
17 which corresponds to the reproduction level set by; the
18 feproduction level setting means if another video data
19 sequence has been determined; and

20 | | indicatidn instruction means for indicating to the
21 reading control means to have the actually set video data
22 sequence reproduced.

1 25. The reproduction device of Claim 24, wherein the aetual

2 setting means includes:

3 a comparison unit for comparing the reproduction ievel
4 set by the reproduction level setting meane with a level ID

5 of each video data sequence which belongs to a same gioup as

6 the provisionally set video data seduence;

7 a first determining-unit_for actually setting, when the

8 comparison means finds that there is a video data sequence

9 with a lenel ID which corresponds to the reproduction level,
10 the video data sequence with the corresponding leﬁel-ID; and
11 ﬂ;a.second determining unit for actually setting, when
12 the comparison means finds that there is no wvideo data
13 sequence with a 1level 1ID which corresponds to the
14 reproduction level, a video data seguence with a level ID
15 which is close to the reproduction level bnt which

v
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31 of »video data sequences whi ch have been grouped. 1 15. The
mul timedia optical disc of Claim1l4, wherein each 2 of the plurality of

sets of audio data is for a different 3 | anguage. 4 16. The
mul tinmedia optical disc of aim15, 5 wherein the table .for a
countrylleegi orepsesents @ léss cestitiy/tedgvddecodenftent.denti fying the
country/region, sart 7 levels in the sorting system in the
corresponding 8 country/region and a level ID for each novie title which
9 corresponds to each sort level, and 10 _ wherein a sorting system
in a coudtry/ 26gi Bhei sepuddugpionidevice|af Alaip g6,sdnrthevetcemphighnghow:
vi ewi ng regul ations 72 '
_ 2 indication means for indicating a set of audio data
3 according to a user operation;
4 video reproduction means for reproducing' a video
5 segment in a video data sequence;
6 audio selection means for selecting the indicated set
7 of audio data from the plurality of sets of audio data which
8 are to be reproduced with the video segment; and
9 .. audio reproduction means for reproducing the selected
10 set of audio data.
1 27. The reproduction device of Claim 26,
2 wherein a plurality of sets of sub-picture data which
3 are to be reproduced together with video are interleaved in
4 each video data sequence, wherein the indication means also
5 indicates a set of sub-picture data and wherein the
6 réproduction device further includes:
7 .sub-picture selection means for selecting one set of
8 sub-picture data which corresponds to an indicated language
9 out of a plurality of sets of sub-picture data to be
10 reproduced with a video segment; and
11 sub-picture reproduction means for reproducing the
12 selected set of sub-picture data.
1. 28. The reproduction device of Claim 23, further comprising:
2 indication means for indicating a set of audio data

\
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12-- Which correspond to an extent to which violent scenes and 13 . sex
scenes are included in video data and each sort level is . 14 expressed
by a character string which expresses an .15 appropri ate nane
within the sorting systemin question. 1 17. The mul tinedi a opti cal
di sc of &l ai mdordbrgetd ahase? opgratponnformation includes first.

I nformati on show ng whether 3 a video data sequence belongs to a -
group a#id secondvideo repooductionwhneanshofert orepredugiegp %.ngﬂﬂéd

video data 5 sequence bel ongs.
5 segment in a video data sequence;

audio selection means for selecting the indicated set

6
7 of audio data from the plurality of sets of audio data which
8 are to be reproduced with the video segment; and |

9

audlo reproduction means for reproducing the selected

10 set of audio data.

=

29. The reproduction device of Claim 28, wherein a plurality
of sets of sub-picture data which are to be reproduced
together with video are interleaved in each video data
sequence, wherein the indication means also indicates a set
of sub-picture data and wherein the reproduction device
further includes:

sub-picture selecfion means for selecting one set of

sub-picture data which corresponds to an indicated language

O 00 NN oy g N

out of a plurality of sets of sub-picture data to - be

reproduced with a video segment; and

Y
o

sub~picture reproduction means for reproducing' the

=
N R

selected set of sub-picture data. .|

30. The reproduction device of Claim 23, wherein the level

-

registration means registers a sort level and a personal
identification number and wherein the reproduction device
further includes:

" input means for inputting a personal identification

o U o W N

number in accordance with a user operation;
"l
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1 . 18, The multinedia optical disc of Claim17, wherein an 2
identifier used for a chain is an identification number and 3
i dentification nunbers of chains belonging to a sane group 4 are.

arranged into a consecutive nunerical order. 1 19. The multinedi a
optical disc of C abint8denter ejuigdient? meaasorfib nfodgihbgowhethiexdethe
~information which is attached to '3 a | owest value out of identification

nunbers 8f chanhpsticeda pedsonadaisegytdufii dadicmowmunbsira rgoigicidrs gribtlp the
information 5 :which is attached to a highest value out of identification
6 nunb8rs operbenad i hdentiafibcgtiop tmumbriy Fewmiesfed hdn 7thegr bgpel

1 20. The multinedia optical disc of Caim19, wherein each of 2 t he
obj ect s1Ps magegagtsptiopl meanstyapfl obj ect units, '

11 change permission determination means for determining
12 that the regiétered sort level can be changed by the user
13 : when the coincidence judgement means judges that there is
14 coincidence. .

1 31. A reproduction device for a multimedia optical disc

2 which includes:

3 ia video data storage region for storing a plurality of

4 video data sequences;

5 a management information storage region'which stores

6 management information, the management information

7 comprising group information that shows which video data

8 sequences have been grouped together'tO'compose a group.from-
-9 which only.one of the composing video data sequenceé is
- 10 reproduced, a level ID for each video data sequence in.a
11 same group and a set of link information for each video“data
12 seqﬁence which indicates a next video data sequence to be
13 reproduced after completion of reproductioh of a video data
14 sequence in question; and |

15 a level map storage region for storing a separate table
16 for each country/region, wherein each table for a
17 country/region includes information which maps each sort
18 level in a sorting system for the-country/region to é level
19 ID for a movie title, wherein each movie title is made up of

Al
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§ + Wherein each of the object units is made up of one video 4 segnent
and a plurality of sets of audio data, and wherein

73 5 the plurality of object units are arranged in order of 6
reproduction in the object storage regions. 1 ~21. Amltinedia optical
di sc whpgh inglsgeses @Ff video datdnsequegices which srerbinkeg| by as¢ty of
objects which 3 in turn include a video segnent, a set of audio data and
a 4 3Bt of1lsnk- phfowmetdahagndndherein for each series of video data
22 sequences, only a video . data sequence whose levei D
23 corresponds to the sort level ié selectively reproduced out
24 of video data sequences which have been grouped,
25 the reproduction device comprising:
26 region code storage means for storing a region.code
27 shoWing a country/region;
28 level registration means for registering one of the
29 sort levels for the sorting system used in the region
30 indicated by the region code, in aécordance with a user
31 indication;
32 reading meahs for reading management information,
33 mapping information and video data sequences from. the

34 optical disc;

35 table specification means for specifying a table for
36 the country/region corresponding to the region code stored .
37 by fhe region code storage means;

38 title selection means for selectihg a movie title in
" 39 accordance with a user operation;

40 reproduction level setting means for setting a level ID
41 which is for a selected movie title and which corresponds to
42 the sort level registered in the level registration means as
43 -2 reproduction level by referring to the specified table of
44 the country/region;

45 reading control means for controlling the reading means
46 to read a video data sequence belonging to the selgcted
47 movie title which also corresponds to the set repréduction

b
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S - an index region which stores a reproduction order for 6 t he
obj ects, 7 wherein the data region is nade up of a plurality of 8
smal | regions with objects being stored across a plurality 9 of
consecutive small regions, 10 wherein each small -region includes:
11 48 a fiesélsulndegion for storing a video segment of a 12 unit
reproduction tine; 13 a second sub-region for storing a plurality
of sets4of 14 anedpvodathiohi cieamse forbaepaPdodidsd eV h¥idfpt HatR
15 video segnent in the first sub-region, wherein each set of 16 audio
data i s50n a sefhencat readgbugtheangading means. a3 third sub-region for
storing a plurality of sets of 18 sub-picture data which are to be
reproduced together with 19 the video segnment in the first sub-region,

wher ei n each set .
1 32. The reproduction device of Claim 31, wherein, when a

2 next video data sequence to be reproduced is part of a

3 group, a present set of link information indicates any video

4 data sequence in the same group, and wherein the reading

5 control means includes:

6 provisional setting means for provisionally setting a

7 video data sequence indicated by the link information of a

8 video data sequence presently being reproduced as aa‘next

9 video data sequénce to be'reproduced;
10 actual setting means for referring to the group
11 information, for determining whether there is any other '
12 video data sequence which is grouped with the provisionally
13 set video data sequence to allow selective reproduction, for
14 .actually setting the provisionally set video data sequence
15 if no other video data sequence has been determined and for
16 actually setting a video data sequence df the same group
17 which corresponds to the reproduction level set by' the
18 reproduction level setting means if another video data
19 sequence.has been determined; and
20 indication instrucfion means for indicating to the
21 reading control means to have the actually set video data
22 sequence reproduced.

1 33. The reproduction devicg of Claim 31, wherein the actual

Al
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20+ of: sub-picture data displays subtitles in a different 21

1§nguage, 22 and wherein each index region includes: 23 a
first index region for storing a plurality of sets of 24 chain
informati on and sets of link information, wherein each 25 set of chain
i nfor mat2on ex@tesngsmeéanepindludesn order of
74 26 alist of objects to be reproduced (hereinafter called a
27 "chai n") andaeceohpseisoh wnik forf cronpaning e areprodugtion layvel
arbitrary chain, a chain to be reproduced after the 29 arbitrary
chain; 4 set by the reproduction level setting means w1§h a level 1D
5 of each video data sequence which belongs to a same group as
6 the provisionally set video data seéuence;
7 a first determining unit for actually setting, when the
8 | comparison means finds that there is a video data sequence
9 with a level 1D which corresponds to the reproduction level,
10 the video data sequence with the corresponding level ID;_and
11 a second determining unit for actually sefting, when
12 the comparison means finds that there is no video‘data
13 sequence with a level ID which corresponds to the
14 reproduction level, a video data sequence with a level ID
15 which is close to +the reproduction level but which
16 represents a'less restricfed video content.
1
2 34. The reproduction device of Claim 31, further comprising:
3 indication means for indicating a set of audio data
4 according to é user operation;
5 video reproduction means for reproducing a video
6 segment in a video data sequence;
7 audio selection means for selecting the indicated set
8 of audio data from the plurality éf sets of audio data which
9 are to be reproduced with the video segment; and
10 _ audio reproduction means fof reproducing the selected
11 set of audio data.

v
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30+ . a second index region for storing group information for 31

I ndi cating which chains are grouped together into a sane 32 group out of
whi ch only one chain is reproduced, as well as 33 a plurality of |evel
| Ds, each of which is assigned 34 exclusively to only one chain in a
same group; ags. he reproduétibhrdevihdexof ajianim 3d, sheredinp acpiuazbaditgbl e
for 36 each country/region, wherein each table for a country/region 37

i ncl udes2i nf ofat sebs Waifc hsubppietiehe sdata ewbichn axresotoi g Beprodygedem
for the country/region to a level ID of each novie 39 title, 40

wher ei n 8ach roogedhert | itk neidieqipave anterlepvdd 4n eaheyigigon data

sequences which are linked by sets of link 42 I nformati on and wherein
for eachdseri ssavengedeyhgaedn e indigatiepsmeapf| §lsg {ndéeatasata set
: glqggtn |C\e, gwof gﬁr logl\é}glég{.clzgﬁé 4 da*l:CaOr égg p%%cjeszséi% t t ee S (%‘répr!oecl\ﬁecltilosn device
6 - further includes:
7 sub-picture selection means for selecting one set of
8 sub-picture data which corresponds to an indicated language
9 out of a plurality of sets of sub—piéture data t§ be
10 reproduced with a video segment; and
11 - sub-picture reproduction means for reproducing the
12 selected set of sub-picture data. |
1 36. The reproduction device for a multimedia optical_disc
2 which comprises: a video data storage region for storing one
3 video data sequence; a management information storage region
4 which stores management information, the management
5 information comprising a 1level ID for tﬁe video data
6 sequence; and a lefrel map storage region for storing a
7 separate table for each country/region, wherein each table
8 for a country/region inciudes.information.which maps each
9 sortllevel in a sorting system for the country/region to the
10  level ID, | |
11 the reproduction device comprising:
12 region code storage means for storing a region code
13 showing a countrj/region;
14 level registration means for registering one of the
15 sort levels for the sorying system used in the region

)
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45. of: video data sequences which have been grouped. 1 22. A

ﬁulpinedia_optipal di sc which conprises: 2 a video data storage
region for storing one video data 3 sequence; 4 a managenent
i nformation storage region which stores 5 managemnent i nformation
the  napageneAdiicat8fos@tthe régiofonwds, ngna daetddrizd owithe avi weer
data sequence; and 7 a |l evel map storage region for storing a
separ at 87t abl ¢ndication; 75 . _ _
18 reading means for reading .the management informafion,
19 mapping information and the video data sequence from the
20 optical disc;
21 table specification means for specifying a table for
22 the country/region corrésponding to the region code stored
23 by the regidﬂ code storage means;
24 reproduction level setting means for setting a level ID
25 which corresponds to the sort level registered in the ievel
26 | registration means as a feproduction level by reférring to
27 the specified table of the country/region;
28 reading control ﬁeans for determining a video data
29 sequence corresponding to the set reproduction 1evel and
30 controlling the reading means to read the determined video
31 data sequence; and
32 . reproduction meéns for reproducing every video data
33 sequence read by the reading means.

37. A reproduction method for a multimedia optical disc
which comprises: a video data storage region for storing a

plurality of video data sequences; a management information

Wy R

storage region- which stores management information, the
management information comprising group information that
shows which video data sequences have been grOupedltogethér
to compose a group from which only one of the composing

video data sequences is reproduced, a level ID for each

O 0 N & O

video data sequence in a same group and a set of link
. Il
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8 fori each country/region, wherein each table for a 9
country/region includes information which maps each sort 10 | evel in a
sorting systemfor. the country/region to the . 11 | evel 1D. - 1 23. A
reproduction device for a multinedia optical disc 2 whi ch includes: a
video dgpa st 9hzeemhedodn foor cHdl ivigicd dhta Metuwdndey whioh dendilestes a
sequences; a nmanagenent information 4 storage regi on which stores
managenent i nhexwatiideo ddta SequemmagmTird reprodutednafbeprcenpiegionp
information that 6 shows whi ch vi deo data sequences have been grouped
toget het2 7 oforepmpdsetdogr ofipaf videahdshaoaequeneeoint geesbiposi aAnd 8

vi deo data sequences is reproduced, a level ID for each 9 vi deo dat a
sequenc@3i n alewxed geguEtorhge seegidn| fak storingnfoaRITHTS cFaRIR hE9Fdeo
dat a ‘sequence "whi.ch i ndicates a

14  each country/region, wherein each table for a country/region
15 includes information which maps each sort level in a sorting
16 system for the country/region to a levei ID,
17 the method comprising:
18 a first registration step for registering in memory a
19 region code showing a country/region;
20 a second registration step for registering in memory
21 one of the sort levels for the sorting system used in the
22 region indicated by the region code, in accordance with a
23 user indication; .
24 , a first reading step for reading management information
25 and mapping information from the optical disc;
26 a table specification step for specifying a table in
27 ‘the mapping information for the country/region corresponding
28 to the region code registered in the memory;
29 a reproduction level setting step for'referring to the
30' specified table of the country/region and setting a.level ID
31 which corresponds to the sort level registered in the ﬁemory
32 as a reproduction level;
33 a second reading step for determining a wvideo data
34 sequence corresponding to the set reproduction level in
35 accordance with the group information and reading the
36 = determined video data sequence.
"1
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11+ next video data sequence to be reproduced after conpletion 12 of

reproduction of a video data sequence in gquestion; and a 13 | evel map
storage region for storing a separate table for 14 each country/region,
wherein each table for a country/region 15 i ncl udes information which
maps each sort level in a sorting 16 system for the country/region to a
| evel 1D, 17 the reproduction.device conprising: 18 regi on
code storage neans for storindbstmmagboftdle Disclagung ng a
country/region; 20 | evel registration nmeans for registering one of -
the 21 sort levels for the sorting systemused in the region 22

I ndi cated by the region code, in accordance wth_a user_ 23 I ndi cati on;
76 A nmultimedia disc made up of a video data storage

region for storing a plurality of video data sequences, a
management information storage region which stores

5 management information, the management information
comprising group information that shows which video data
sequences have been grouped together to compose a group from
whiéh only'one of the composing wvideo data sequences-is
reproduced, a level ID for each video data sequence in a

10 same group and a set of link information for each video data
' sequence which indicatesla next video data sequence to be
reproduced after completion of reproduction of a video data
sequence' in question, and a level map storage region for
stoiing_a separate table for each country/region, wherein

15 each table for a country/region includes information which
maps each sort 1level in a sorting system for the

country/region to a level ID.

88



24 s readi ng means for reading managenent information, 25
mappi ng i nformation and video data sequences fromthe 26 opti cal

disc; 27 tabl e specification neans for specifying a table for 28
the country/region corresponding to the region code stored 29 by the
regi on code storage neans; 30 reproduction | evel setting neans for

setting a level ID 31 whi ch corresponds to the sort |level registered in
the level 32 regi stration neans as a reproduction level by referring to
33 the specified table of the country/region; 34 readi ng control

means for determning a video data 35 sequence corresponding to the set
reproduction level in

Fig. 1
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36 actordance with the group information and controlling the 37

reading nmeans to read the determ ned vi deo data sequence; 38 and 39
reproducti on neans for reproduci ng every video data 40 sequence read by
t he readi ng neans. 1 24. The reproduction device of Caim 23, wherein,
when a 2 next video data sequence to be reproduced is part of a 3
group, a present set of link information indicates any video 4 dat a
sequence in the same group, and wherein the reading 5 control neans

i ncludes: 6 provi sional setting neans for provisionally setting a
7 video data sequence indicated by the link information of a 8 video
dat a sequence presently bei ng reproduced as a next 9 vi deo data seguence
“to be r epr oduced;

Fig. 3
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10.F " * actual setting means for referring to the group

77 11 I nformation, for determ ning whether there is any other
12 vi deo data sequence which is grouped with the provisionally 13 set
vi deo data sequence to all ow sel-ective reproduction, for 14 actual ly
setting the provisionally set video data sequence 15 I f no other video
data sequence has been determ ned and for 16 actually setting a video
data sequence of the sanme group 17 whi ch corresponds to the reproduction
| evel set by the 18 reproduction | evel setting neans if another video
dat a - :
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197 Seduence has been determined; and 20 I ndi cation instruction
means for indicating to the 21 readi ng control neans to have the

actually set video data 22- sequence reproduced. 1 25. The
reproduction device of Claim24, wherein the actual 2 setting neans

I ncl udes: 3 a conparison unit for conparing the reproduction |evel
4 set by the reproduction |level setting neans with a level ID 5 of
each video data sequence which belongs to a sanme group as 6 t he

provi sionally set video data sequence; 7 a first determning unit
for actually setting, when the 8 conparison neans finds there is a

vi deo data sequs ith a | eve
reproducti on IeveLJ 3P t he vi deo daE? sequence|{ w correspondi ng
| evel" 1 D; and A o) =
E Q| = =
p=| =
M m S LI ] . e 0
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117 T a second determining unit for actually setting, when 12 t he
conparison neans finds that there is no video data 13 sequence wth a

| evel |ID which corresponds to the 14 reproduction |evel, a video
data sequence with a level ID 15 which is close to the reproduction
| evel but which 78 16
represents a less restricted video content. 1 26. The reproduction
device of Caim25, further conprising: 2 - i ndi cati on neans for
‘indicating a set of audio data 3 according to a user operation;
Fig. 6
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4 = * .t video reproduction neans for reproducing a video 5
segnent in a video data sequence; 6 audi o sel ection nmeans for
selecting the indicated set 7 of audio data fromthe plurality of sets
of audio data which 8 are to be reproduced with the video segnent; and

9 audi o reproduction nmeans for reproducing the selected 10 set
of audi o dat a. 1 27. The reproduction device of Claim?26, 2
wherein a plurality of sets of sub-picture data which 3 are to be
reproduced together with video are.interleaved in 4 each video data
sequence, wherein the indication neans also -5 indicates a set of
sub-picture data and wherein the 6 reproducti on device further
i ncludes: 7 sub-picture sel ection nmeans for selecting one set of
- .
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8 sﬂb;picture data which corresponds to an indicated | anguage 9 out of -
a plurality of sets of sub-picture data to be 10 reproduced with a video

segnent; and 11 sub- pi cture reproduction neans for reproducing the
12 sel ected set of sub-picture data. 1 28. The reproduction device of
C aim 23, further conprising: 2 I ndi cation nmeans for indicating a
set of audio data : 79 3
according to a user operation; 4 video reproduction neans for

reproducing a video

(L 8)

BLOCK 1

(L 8)




5 .« ségment in a video data sequence; 6 audi o sel ection nmeans for
selecting the indicated set 7 of audio data fromthe plurality of sets
of audio data which 8 are to be reproduced with the video segnment; and
9 audi o reproduction neans for reproducing the selected 10 set of
audi o dat a. 1 29. The reproduction device of Caim28, wherein a
~plurality 2 of sets of sub-picture data which are to be reproduced 3
together with video are interleaved in each video data 4 sequence,
wherein the indication neans also indicates a set 5 of sub-picture data
and wherein the reproduction device Fﬁl% KBt her inctudes: 7

sub-picture selection neans for sel ecting one set of 8 sub-picture data
whi ch corresponds to an indicated | anguage

'/BLOCK 3

PGC#27
(L 3)

(L8

~BLOCK 4

PGC#31

PGC#33
L8

PGC#30

PGC#32



9 « out.of a plurality of sets of sub-picture data to be 10 r epr oduced

with a video segnent; and 11 sub- pi cture reproducti on neans for
reproducing the 12 sel ected set of sub-picture data. 1 30. The
reproduction device of Caim23, wherein the level 2 regi stration means
registers a sort level and a personal 3 I dentification nunber and
wherein the reproduction device 4 further includes: 5 I nput
means for inputting a personal identification 6 nunber in accordance
with a user operation; 80
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7 " . coincidence judgenent neans for judging whether the 8 i nputted
personal identification nunber coincides with the 9 per sonal

i dentification nunber registered in the level 10 regi strati on neans;
and 11 change perm ssion determ nati on neans for determning 12
that the registered sort | evel can be changed by the user 13 when the
coi nci dence judgenent neans judges that there is 14 coi nci dence. 1
31. A reproduction device for a multinmedia optical disc 2 which

i ncludes: 3 a video data storage region for storing a plurality of
4 video data sequences; : ' .

Fig. 10
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.5 ¢ "+ a managenent infornmation storage region which stores 6

management I nformati on, t he managenent i nformation 7 conpri si ng
group information that shows which video data 8 sequences have been
grouped together to conpose a group from 9 which only one of the
conposi ng video data sequences is 10 reproduced, a level ID for each

vi deo data sequence in a 11 same group and a set of link information for
each video data 12 sequence which indicates a next video data sequence
to be 13 reproduced after conpletlon of reproductlon of a video data 14
sequence in question; and 15 i

a separate table 16 for each y/ D tabl e
for a 17 country/region includ I D sort 18
| evel in a sorting systemfor the 1 D ID for a
novie title, wherein each novie ti i
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81+ . 20 a series of video data sequences which are |inked by sets
of 21 link information and wherein for each series of video data 22
sequences, only a video data sequence whose level ID 23

corresponds to the sort level is selectively reproduced out 24 of video
dat a sequences whi ch have been grouped, 25 t he reproducti on device
conprising: 26 regi on code storage neans for storing a region code
27 showi ng a country/region; 28 | evel registration neans for
regi stering one of the 29 sort levels for the sorting systemused in

t he region - ' '

Fig. 12A
$
5 '
£ | | COUNTRY IDUAPAN) ADULT
E NO. OF RATING ;
O | | LEVELS=S L2 FOR TITLE GROUP 1]
£ |RATING LEVEL # 1 L4 FOR TITLE GROUP 2
(D :
L2 FOR TITLE GROUP 3
% |RATING LEVEL #2 . .
> | |RATING LEVEL #3 e
£
5 '
S L5 FOR TITLE GROUP 1
L5 FOR TITLE GROUP 2
L8 FOR TITLE GROUP 3
“GENERAL”
L8 FOR TITLE GROUP 1
L8 FOR TITLE GROUP 2

L8 FOR TITLE GROUP 3



30+ indicated by the region. code, in accordance with a user 31

I ndi cation; 32 reading means for reading nanagenent

i nformation, 33 mappi ng i nformati on and video data sequences from the
34 optical disc; 35 tabl e specification neans for specifying a
table for 36 °~ the country/region corresponding to the regi on code stored
37 by the region code storage neans; 38 title selection means
for selecting a novie title in 39 __ accordance with a user operation; 40
reproduction |evel setting means foligetl2dy a level 1D 41  whichis for
a selected novie title and which correésponds . 5

registered in the |evel registration--neans asf| 43 a_rep oduction | dvel
by referring to the specified table of 44 ftlhe country/ negion;
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45 . readi ng control neans for controlling the reading nmeans 46

to read a video data sequence belonging to the selected 47 novie title
whi ch al so corresponds to the set reproduction

82 48 | evel ; and 49 reproduction nmeans for reproducing
every video data 50 sequence read by the readi ng neans. 1 32. The
reproduction device of C ai-m 31, wherein, when a 2 next video data
sequence to be reproduced is part of a

Fig. 13A
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3 <« group, a present set of link information indicates any video 4 dat a
sequence in the same group, and wherein the reading 5 control neans

i ncludes: 6 provi sional setting neans for provisionally setting a

7 video data sequence indicated by the link information of a 8 video
dat a sequence presently being reproduced as a next 9 vi deo data sequence
to be reproduced; 10 actual setting neans for referring to

the group 11 information, for determ ning whether there is any other

12 Vl dEO data seeo Y Or oupeud v ||y 13 Set
vi deo data sequence to allow sel ec®\VE 14 actial | 'y
setting the prov onafTy s@t videO Hata ; l(ng¥a vi deo
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18 < feﬁroduction | evel setting neans if another video data 19 seqguence

has been determ ned; and 20 I ndi cation instruction neans for
indicating to the 21 readi ng control nmeans to have the actually set
video data 22 sequence reproduced. 1 33. The reproduction device of
Claim 31, wherein the actual _ 83

2 setting neans includes: 3 a conparison unit for conparing the
reproduction |evel 4 set by the reproduction |level setting neans with a
| evel 1D

Fig. 13C




5 - of each video data sequence which belongs to a sane group as 6 the

(8

provisionally set video data sequence; 7 a first determning unit
for actually setting, when the 8 conpari.son neans finds that there is a
video data sequence 9 wth a level ID which corresponds to the
reproduction level, 10 the video data sequence with the correspondi ng

l evel ID, and 11 a second determning unit for actually setting,
when 12 t he conparison neans finds that there is no video data 13
sequence with a level |ID which corresponds to the 14

reproduction |evel, a video data sequence with a level ID .15 which is
close to the reproduction level but which 16 nts a.l ess

restricted video[content. evlce of daim
31, further CO@ri%i ng:
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3 & " indication neans for indicating a set of audio data 4

according to a user operation; 5 video reproduction neans for
reproducing a video 6 segnent in a video data sequence; 7
audi o sel ection neans for selecting the indicated set 8 of audi o data
fromthe plurality of sets of audio data which 9 ‘are to be reproduced
wth the video segnent; and 10 audi o reproduction neans for
reproduci ng the selected 11 set of audi o dat a.
84 _ _ .

Fig. 15
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1, #+°35.¢The reproduction device of Caim34, wherein a plurality 2 of
sets of sub-picture data which are to be reproduced 3 together with
video are interleaved in each video data. 4 sequence, wherein the

i ndi cati on neans also indicates a set 5 of sub-picture data and wherein
t he reproduction device 6 further includes: 7 . Sub-picture

sel ection neans for selecting one set of 8 sub- pi cture data which
corresponds to an indicated Ianguage 9 out of aplurality of sets of

sub-picture data to be 10 repr odfRy h a video segnent; and 11
sub- pi cture reproduction neans for re uci-ng the 12 sel ected set of
sub- pi cture dat a. 1 36. The reproduction device for a multinmedia -

optical disc
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2 «*which conprises: a video data storage region for storing one 3 vi deo
dat a sequence; a managenent information storage region 4 whi ch stores
‘managenent information, the nmanagenent 5 i nformation conprising a

|l evel [IDfor the video data 6 sequence; and a | evel map storage region
for storing a 7 separate table for each country/region, wherein each
table 8 for a country/region includes information which maps each 9
sort level in a sorting systemfor the country/region to the 10 | evel

ID, 11 t he reproduction device conprising: 12 © region code
storage neans for storing a region code 13. showing a country/region; 14
level registration means for registering one of the 15 sort l-evels for

t he sortlng system used in the region ' 85

Fig. 17
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16-+ indicated by the region code, in accordance with a user 17

I ndi cation; 18 readi ng neans for reading the nanagenent

i nformation, 19 mappi ng i nformati on and the video data sequence fromthe
20 optical disc; 21 tabl e specification neans for specifying a
table for 22 the country/region corresponding to the region code stored
23 by the region code storage neans; 24 _ reproduction | evel
setting neans for setting a level ID 25 which corresponds to the sort

| evel registered in the |evel 26 regi strati on neans as a reproduction

| evel by referring to ' :

Fig. 18
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27 +* the speC|f|ed tabl e of the country/region; 28 readlng control
nmeans for determning a video data 29 sequence corresponding to the set
reproduction level and 30 - controlling the reading neans to read the
determ ned video 31 data sequence; and 32 reproducti on means for
reproduci ng every video data 33 sequence read by the readi ng neans. 1
37. A reproduction nethod for a nultinedia optical disc 2 whi ch
conprises: a video data storage region for storing a 3 plurality of

vi deo data sequences; a managenent information 4 storage regi on which
stores managenent information, the 5 managenent i nf.ormation conpri sing
group information that 6 . shoms mhlch vi deo data sequences have been
grouped together 7 «% quonly one of the
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vi deo dat a

ID for each 9

a |l evel

I'i nk

L. .
8. +°video data sequences is reproduced,
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Fig. 21

STEP191

DATA FOR VOLUME AREA GENERATED BY
LOGICAL DATA STREAM GENERATION DEVICE

STEP192

CONVERSION INTO PHYSICAL DATA STREAM BY
PHYSICAL DATA STREAM GENERATION DEVICE

MASTER DISC CUT BY MASTER
DISC CUTTING DEVICE

STEP194

OPTICAL DISC MANUFACTURED FROM
MASTER DISC BY PRESSING DEVICE
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