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DESCRI PTI Jdri3hks DI SC, OPTI CAL DI SC RECORDI NG APPARATUS, ANBCTRPYENE618
DI SC RECORDI NG METHOD FOR FACI LI TATI NG DUBBI NG, STORAGE MEDI UM FOR STORI NG
OPTI CAL DI SC RECORDI NG - PROGRAM 5 DESQRIPTPON LI TATI NG DUBBI NG, OPTI CAL
DI SC REPRODUCI NG APPARATUS, AND OPTI CAL DI SC REPRODUCI NG METHOD FI ELD OF
THE I NVENTI ON This invention generally relates to a rewiteabl e optical

di sc, an optical disc recording apparatus, an optical 10 disc recording

met hod, and a StCt§ ﬂfdbﬂﬁbfObP'fItIQfAL”Q)ﬁXE'ﬁﬂd:oﬁbiﬁc;rﬁmd!mwQsmam
and speC|f|caIIy 0 arewiteable optical disc, an optical disc recording

appar atus, and o] Of [ BREPY
cppar atus, anc ag OBk OBl RRCHAGANK RS IORoROELAT N HubbRES
facilitating 15 dubbin BACKGROUND OF THE I NVENTI ON Re Y I
Vi deo/ Ver sat i |STORREE . MERL Uh&Q5 STORTNG PP ELGAL] pglscd%&@g%g& %‘gﬂgm
commercialized. The DV/D- RAMis a phase-change-type disc having a ca aC|ty
of severml giga 2FQR/{EACILITATINGWOUBBANG, QRTACAL aREHSC RPRRPDUCI

st andar ds for conpressing/encoding AV (Audio Visual) data, have gone
into practical use, APPARATOSICEND 0FPEICALeDDSD- RAFRODUCING IMETHODt only

I n conmputers but as an AV recordi ng/reproduci ng nedi um WO 99/ 31657

PCT/ JP98/ 05618 That is, the w despread expectation is that the DVD- RAM wi | |
be preval ent and replace the nagnetic tape which has been a ngjor AV

FIELD OF THE INVENTION

This invention generally relates to a rewriteable

optical disc, an optical disc recording apparatus, an optical

10 disc recording method, and a storage medium for storing optical

disc recording program, and specifically to a rewriteable optical

disc, an optical disc recording apparatus, and an optical disc

recording method for facilitating dubbing, and a storage medium

for storing optical disc recording program for facilitating

15 dubbing.

BACKGROUND OF THE INVENTION

Recently, ‘DVD(Digital Video/Versatile Disc)-RAM, one

of rewriteable optical discs, has been commercialized. The DVD-

RAM is a phase-change-type disc having a capacity of several giga

20 bytes. Now that MPEG and MPEG2, standards for

compressing/encoding AV (Audio Visual) data, have gone into

practical use, it is expected that the DVD-RAM will be used not

only in computers but as an AV recording/reproducing medium.
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recordi ng/ reproducing nedium It is possible for users to record data onto

DVD- RAMs 5 whi IW% S | )s not possible with read-only DVDs (hereﬂcgz%gksas

referred to_g.‘g3 As a result, it is expected that DVD
provide a w dg gagge g}qeuaﬁaes W¥Plexpdetseich 98 Eﬁﬁ)ﬁltg‘?xeo‘?f\f@fﬁﬂl@m\bg%ggbe

on conventional optic discs as on t magneti c tapes.

| drscs 3 ] S. 10
audio 11 ackeBrexpighe, il T e Sianekre SRS B M FCRbERCR pATEx AV

the magnetic tapes via respectively independent nagnetic heads.

Accor di ngl y, TREOFEipgy FepxoFucd Nge e H ubbi ng of audi o data on the

magnetic tapes. In 15 case of anal og video tape recorders, the tine (del ay)
taken for starting reprddudisngpossdibd eorfor deexmtto reeeprd chathcombgnBVPcRAMS
tape via the head is nearly zero. This is the same for the tine (delay)

taken for sst ghtifleg wWhiisi AG input puEEibls widdp dend-only tbeDsng(ieéreihaficer
via the head. As a result, data can be 20 recorded onto the nagnetic

tape at the saFertbEB+8SabhByvHakaMERYi NisbaeRe5ae0r ded a g drmanet thatapeD-
i's reproduced. In contrast, in case of an optical disc, the video stream

and audi o st I tipl d . o) 'streamto be recorded onto
Aﬁzggxf;‘ SyTidlel PR 1o &’Eggs

t he disc. Ny “one pi CKup 1's used for both reading and witing
data fromonto the optical disc. ILn the 2 WO 99/ 31657 bi
PCT/ JP98/ 05618 MPEG st r e He vitded $t A€M $8 H3BedtBeRIEIQM dubbing on

processed earlier than the audio stream This is because the anmount of
conventional optical discs as on the magnetic tapes.

10 The magnetic tapes have independent areas for
recording video tracks and audio tracks. Also, video data and
audio data are read/written from/onto the magnetic tapes via
respectively independent magnetic heads. Accordingly, it is very
easy to perform dubbing of audio data on the magnetic tapes. In

15 case of analog video tape recorders, the time (delay) taken for
starting reproducing audio or video data read from the magnetic
tape via the head is nearly zero. This is the same for the time
(delay) taken for starting writing input audio or video data onto
the magnetic tape wvia the head. As a result, data can be

20 recorded onto the magnetic tape at the same time as the data
having been recorded on the magnetic tape is reproduced.

In contrast, in case of an optical disc, the wvideo
stream and audio stream are multiplexed into one MPEG stream to
be recorded onto the disc. Also, only one pickup is used for

25 Dboth reading and writing data from/onto the optical disc. In the
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video data to be decoded is greater than that of audio data. Such data
structure ofwéggs%gjf_G stream and the construction of 5 the PCT/JP98/05618
recording/reprodu0|ng apparatus make it difficult to perform dubbing to
record dubhgshglateroshp the optieedlstdicam iR FAGREEFoTEE ankd/ENTIIN¢es sed
therefore an object of the present invention to provide an optical disc

whi ch all oy, [fipe JUBRLAG ¢t Deudee! StFRdnl0 agneasiby mecdboacthe tapmmnt of
medi um and an optical disc recording apparatus, an optical disc

reproduci ng_apparatus, .and_a progr st or | (o] A r .
execut ed i%”t‘ﬂ%ooaf‘i%galt%lidg% %(raecorqgelrangigp a(r%ftl%?. u%%ﬁargy\%g: g%?e%tg{d{&;a data
fulfilled by a recordable optical 15 disc_conprising: ta area in Lch
one or nor SWFHedabp) sErachHIFS br bRE, MRR rg%zfe\ﬁnbg%mgt gggmcoél acl‘xk%?w% i gF
stream and a second audio streamare nultiplexed into the. one or nore

vi deo obfecte réreordinmirepreducingadPBerAFuEsBake ol tad@hfifigEull tHotperform
above-stated construction, it is possible to 20 perform dubbing easily

si nce the sggpbingudborstoeamdulbbetubdaty ostoetbededtherdr alisgw. in the
video objects. It is also possible to record the dubbing audi o data

together with the original audio data (the first audio stream since the
first and second audi o streans are separately recorded. 3 WO 99/ 31657
PCT/JP98/OSstéLéguggr%%u%%EJfNﬁéth@§ible to achi eve new applications
(e.g., appl For—practicrng—pronunci ati on of some | anguage and

appl i cations InC|UdIngf%“%%'%ﬁ%gé)ogguéﬁmggject of the present invention to

provide an optical disc which allows the dubbing to be performed
10 as easily as magnetic tape medium, and an optical disc recording
apparatus, an optical disc reproducing apparatus, and a program
storage medium storing a program executed in the optical disc
recording apparatus.
The above object is fulfilled by a recordable optical
15 disc comprising: a data area in which one or more video'objects
are recorded, where a video stream, a first audio stream, and a
second audio stream are multiplexed into the. one or more video
objects, the second audio stream being used for dubbing.
With the above-stated construction, it is possible to
20 perform dubbing easily since the second audio stream for dubbing
is recorded beforehand in the video objects. It is also possible
to record the dubbing audio data together with the original audio
data (the first audio stream) sincé the first and second audio
streams are separately recorded.
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- which have not been achi eved conventionally in recordable optical 5 discs.

It is also possible to repeatedly record the dubbing while nmaintaining the

. original aud™® ¥&i&7 I n the above recordabl e optical disc, t he PEEEIBAYT SR o
i stream for dubbi ng nayAggvgathgegagglrsﬁ?ﬁdUEEiogoggm%ﬂgﬂigg ag v Of new
S I's

@ n T v | A - e

the first audio stream 10 uch constructron, it

possi ble to ensure, that %he first gdio.stre?n1is dugbed onto the s%ﬁggd of
audi o streafPBUEFAEHRRRN{F 1@ t PPBUGLCRFORR Pef POIPE R L AR Eh BFE R Tt 2
optical disc, the second audio stream for dubbing may be recorded with the
same bit rafemgs lgRguegs iand applécatiensm WWalidind duebingpudorokaiioke)
possible to ensure that the second audi o stream for dubbing has the sane
audi o qual i whiak héree fnostbeen i ackieesdn condéntiomsakinhi Bveaerecofdabkx avppt £cal
by using the sanme encodi ng node and the sane sanpling 20 frequency for the

second audi gigtseamee ke £1g6t paydiblst rednrepBatbalgharecsd g OLHabldubbing
optical disc, the second audi o stream for dubbing may I nclude audi o data

whi ch has begensge Q) f. Rgasy g8 £ first audio stream 25
Wth such aﬁgg%gt@%étﬁgg?ltE%‘%E%é%%’ J§|o st?ggnégo?'4 WO 99/ 31657

PCT/ JP98/ 05618 dubbi ng has .t he s%ne sourﬁeﬁgs the.fi st.audiﬁ streag%d audio
Thi s enabl es the audio réﬁhﬁpg Ser589F Pe§ SPhaFe aFlﬁﬁbb ﬂa'sec

Furthernore, the second audi o stream having been perfaorned the . .
stream for dubbing may have the same reproduction time period as

that of the first audio stream.

10 With such a construction, it is possible to ensure
that the first audio stream is dubbed onto the second audio
stream over the entire reproduction period.

In the above recordable optical disc, the second audio
stream for dubbing may be recorded with the same bit rate as the

15 first audio stream.

With such a construction, it is possible to ensure
that the second audio stream for dubbing has the same audio
quality as the first audio étreanu | This is achieved, for
example, by using the same encoding mode and the same sampling

20 frequency for the second audio stream as the first audio
stream.

In the above recordable optical disc, the second audio
stream for dubbing may include audio data which has been
generated from the same source as the first audio stream.

25 With such a construction, the second audio stream for
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- partial dubbing includes the sane audio data as the first audio 5 streamin

a part ot herwdwmpsikdve part in which the dubbing data is recor d&RETAIPIS/05618

Therefore, the reproducing apparatus needs not swtch the first_ and second .
audio str eadﬁbbmngn@%%etgéprs@&?ct’r%ﬁﬁm? nthetré%ﬁérrsé?co?‘b‘gJo?es&ﬁte(‘i"éndl Fhis

i disc, the first audio streammay include a plurality of packs which eac

. h.
have a 10 peedéilesi hbd sudio astirend sk ok® RErEOEFedan B LA gguRbPing.

i plurality of packs respectively corresponding to the plurality of packs

s plurality of packs int

i ncl uded i npyphenkirifiregudiige sseeemd Ausido istitdmm ahavéngedsradnhper bprmed the
di sc, each of the plurality of packs in the second audi o stream may i ncl ude

the 15 same %%i‘%ldﬁﬁkﬂﬁ)# hecl @b s delei BaReCaiasP Ao caonenef filket audio
e Tirst audio stream Wth such a construction, the

oo U0 B SR ORI 30 8, e Bl ppssanan, Lo

units of pal same au d In additi o the

20 above-descri bed partial dubbin It 1S possible to return_the s nd.. .
- audi 0 st r eamSCOTARE -st AENFH G e gﬁﬁbﬁ%RrOduﬁﬁggi%?gﬂﬁﬁEE%dnﬁﬁgéo§§%n}%ﬁﬁfh

audi o data of packs of the first audio streamto the correspondi ng packs of
the second didi Eiststeand THecondvaudadeorizBPBSOFILENT dFRe Repreducfdo™s
conpri se: a nmanagenent area for storing one or nore pieces of 5 WO

99/ 31657 In the above recordable opCitaP98/isss18heafigsteraudio
i nformati on which respectively correspond to the one or nore video objects,

each of the Gnear MARE Phetadeofa MagaiEnty i RfOr paidken shawh acatht ehatre a
t he second audi o stream
10 predetermined size, and the second audio stream may include a
plurality of packs respectively corresponding to the plurality of
packs included in the first audio stream.

Also, in the above recordable optical disc, each of
the plurality of packs in the second audio stream may include the

15 same audio data as that included in a corresponding one of the
plurality of packs in the first audio stream.

With such a construction, the second audio stream for
dubbing corresponds to the first audio stream in units of packs
and has the same audio data. As a result, in addition to the

20 above-described partial dubbing, it is possible to return the
second audio stream to the state before dubbing. This is
achieved by copying the audio data of packs of the first audio
stream to the corresponding packs of the second audio stream.

The above recordable optical disc may further

25 comprise: a management area for storing one or more pieces of
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i

in a correspondi ng video object and indi cates whether dubbing has 5 been
performed on _the second audio streamin the correspondi ng videoP /

Wth the aboV¥Ce¥ittuction, it is possi ble for the recording ap a!rrgg%hlgmaand

the reprodughyoh SaRenh &t 48£b PmaRABHE whR@hh e - il nOc s F€8pLAaS tRe@he one
performed dubbing by 10 referring to the managenent information. In the

above recor I I Galy di SGy - of o) pi gce nggggg nt
i nformat i ondc?r%y%fo(l}% hg’?"dle%di §g geggé o?égﬁf iéllgt Chgl}eggfe)fﬁea 2302}1@@& te, %d of
athird state, where {he %lrst state. indicates that_the seconddaudio stream
i ncl udes t hd"ABAISREN G IREOGREEIRD SROYS &S CE AT T RBA BBHE S

i ndi cates that the second audi o streamincludes audi o data which has been
gener at ed frimna IROLRARPASLING Hslaholfec andiiadicGates hfdheie duhbing has
state indicates that audio data of the second audio streamis irrelevant to
audi o dat & dbe¢hepbirformed amdithestseaond\aukisustreagonist rtbei oprriespanding
possi bl e for the recording apparatus and the reproduci ng apparatus to

manage the sydd€oobbieetdubbing stream by referring to the managenent

i nformation. 25 The above object is also fulfilled by a

recordabl e 6 WO 99/ 3%8%% the above construction, it is possible for the
PCT/ JP98/ 05618 optical disc conprising: a data area in which one or nore

Tl £ i oxed TREBEEHSonB i Aere. Mpibothh ch¥ePouRbRliEr BlpShhEE s  fhanage

mul tiplexed Th e’on nore vi o]

whether the dubbing stream has been performed dubbing by
10 referring to the management information.

In the above recordable optical disc, each of the one
or more pieces of management information may further indicate one
of a first state, a second state, and a third state, where the
first state indicates that the second audio stream includes the

15 same audio data as the first audio stream, the second state
indicates that the second audio stream includes audio data which
has been generated from the same source as the first audio
stream, and the third state indicates that audio data of the
second audio stream is irrelevant to audio data of the first

20 audio stream.

With such a construction, it is possible for the
recording apparatus and the reproducing apparatus to manage the
state of thel dubbing stream by referring to the management
information. |

25 The above object is also fulfilled by a recordable
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plurality of elenmentary streans is a video stream and another one 5 is a
dubbi ng stregpphvbshy i s used for dubbing either of audi o data ardr/JpP98/05618
sub-pi cture data; and a managenent area for storing one or nore pieces of,
managenent iapftoraedt i s oh¢ePrespRat i Refi téodrERh it Wi ¢iheOBRe o8 Masie video
vi deo obj ects, each of the one or nore pieces of managenent information

shows a st atodiefctisharkl rédalided , swhear ian pd uradieyp ofdiedlgmandsor whs treams are
Wth the above construction, the dubbing streamis multiplexed into the

vi deo obj ectyd; RSIAIBRAN At E N HeLdr TnhiRE Witkd OB fEcEypbivhe ré! RN SO the
ithat either audio data or sub- picture data is recorded in the area. Thi s

faci |1 tat es Hig 1 (bl - enfRWil)S) TR arld 3165 POIHA &l Nnd SLR6EHEH one

apparatus a € T eproduci ng appdratus to nanage whet her t bi ng

ot or mat | B -3 ot ACRIBGe S RAABAERLoBpt R oG <E0F L RURIBH g BBoE Afarudio

may be used for dubbing the sub-picture data representing one or nore still

pi ctures, eaiﬁfta)faft%é‘g?@kﬁtqﬁﬁ datafe Abj 2 RANAGRIRe s BEP| GO iSPTH¥Ng one
vi deo object units, and each of the plurality of video object units

i ncl udes a part mofret hpiecdeo of r e@magemersp onidifiormat opr eduiteh ninespectively
reproduction tine period 25 and includes a part of the dubbing stream which

is to be 7 coMfeH963d668 the one or more video objects, each of the one or
PCT/ JP98/ 05618 reproduced together with the part of the video stream where

the part of fdife dyhRidys SbECaRAEERIALN dnEOrRht] BASIsRORs S1d | lsttitd UbE: tn
pl eceS of managenent
10 dubbing stream in a corresponding video object.

With the above construction, the dubbing stream is
multiplexed into the video objects beforehand, and an area is
secured in the dubbing stream so that either audio data or sub-
picture data is recorded in the area. This facilitates the

15 dubbing. Furthermore, it is possible for the recording apparatus
and the reproducing apparatus to manage whether the dubbing
stream has been performed dubbing by referring to the management
information.

In the above recordable optical disc, the dubbing

20 stream may be used for dubbing the sub-picture data representing
one or more still pictures, each of the one or more video objects
includes a plurality'of video object units, and each of the
plurality of wvideo object units includes a part of the wvideo
stream corresponding to a predetermined reproduction time period

25 and includes a part of the dubbing stream which is to be
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I nformati on indicates whether dubbing has been perforned on the 5 dubbing
streamin the correspondi ng video object. Also, in the above recordabl e
optical di sc?vot%@'fﬂrt of the dubbing streamincluded in each \?Faé’s!’%i"é%t

unit may co o] ' Lciu hayi.ng det. ) [.Z€.. WM
t he aboze c%%g?ggggannggkbékpggg%bﬁgetggggsP?ye§§ Sﬁ%ﬁéﬁr%%ééﬁﬂﬁoﬁgyé%gthe
icture intg_each yigdeo opject unit. The above object is also fulfilled

ot rcal BAEE Rfbof BEngirinht SEEPER (BCRAARRPShet8: Tior bo0F ted s SELLL
onto an optical disc, where each of the one or nore video objects include a
vi deo streaRiaVerst 2BHdi RS r &fm §R§ ORBcHE HPFS PICSLBeaff thrRNagement
optical disc recording apparatus conprising: an input unit for receiving -
the vi deo stindammartd onhe rfdircatesidilbesieradubbingutias Seeenmeeimreed ngn the

unit for generating, based on the received first audio stream a second

audi 0 st readubbiely istresed frortesibds ree spoftlhgphvesiedd dbiidet Or geénerating
the one or .nore 20 video objects by multiplexing the generated second

audi o stream the receiA’féjo,Viﬂ?otﬁér&'@mreaggcégaabﬁ%eio ddr _s&ifélo,?i’ehe part

streaminto the one or nore video objects; and a recording unit

recording t erated.one ar_nore.vide bjects_ontq .the optical disc. 25
Wih the abdte SinetPantRan SCremt ciBratel oo, Sadh §idsoPhapael A2y
PCT/ JP98/ 05618 for dubbing is nultiplexed intgo the video objects_ beforehand
during the Fﬂﬁﬁ?%ﬂ%ﬂ§w£9u?(ﬁﬁ%ﬁ%kﬁ?%&ﬁ?%ahaHF§6.aA?@&dﬁ&ﬁHﬂ%nqq §kze.

possi ble to generate an optical disc in which video objects
With the above construction, it is possible to easily

10 dub at least one still picture into each video object unit.

The above object is also fulfilled by an optical disc
recording apparatus for recording one or more video objects onto
an optical disc, where each of the one or more video objects
include a video stream, a first audio stream and a second audio

15 stream, the optical disc fecording apparatus comprising: an input
unit for receiving the video stream and the first audio stream;
an audio stream generating unit for generating, based on the
received first audio stream, a second audio stream which is used
for dubbing; a multiplexing unit for generating the one or .more

20 video objects by multiplexing the generated second audio stream,

-the received video stream, and the received first audio stream
into the one or more video objects; and a recording unit for
recording the generated one or more video objects onto the
optical disc.

25 With the above construction, the second audio stream
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facilitating the dubbing are recorded beforehand. It is also 5 possible.
to record thggieiksyg audi o data together with the original audicr/.esmesgishe
first audio strean) since the first and second audi o streans are separately
recorded. | fiorhewhwieg opsi calltipbexedodditiey Bhearitden ohgefritsstbefidrehand
streamreceived by the input unit may include packs 10 which each have a
fixed size, dapinghehsudiiarsy resrogkites adntg thet optdlcadesii s bufAerafpesult,
sequentially storing packs included in the received first audio stream and

a control UEEt1E0§095559é”£899@n§9§£éOﬁnS@pﬁf@éltBEs@aﬁﬁswﬁiéﬁeglﬁéotBBjects
buffer are output to be included in the second audi o stream

Al'so, in th%aéeg&gaa;&agaéhglagbg 59" 49 A0BLALUC S 0AS &< Ty NELUgg o

atine stanp an m'i den anp speC| Ing a'tinme
whi ch each ack out ut fro rac uffer of . ar rodUC|n arat us,
e BPes e bR mancrd ehel Hhubing' sflasd SRS o ?%hgg WiEh the

packs stored in 20 the buf fer. VVth t he above construction, I S p055|ble
t o gener at eorhgisadopydagddatat (&hm £orstuBbhAg SEreEpyi mgrmrtlp@cﬁlﬁstt aad
first audio streamalnost as it is. This relieves the optical disc

recordi ng appabaidlaualidatrepms el separcatel yf eecdrdgener ating the second
audi o stream for dubbing. 9 WO 99/ 31657

PCT/ JP98/ 05618 The above, opheC@bdliesCopLOalli kY RPPAEALHEIABY afpﬁatmfus, the
conprise: a reading/witing unit for reading a video object "fromthe

opti cal d'sgirﬁtf'Hﬁlénggfgaﬁ”Eécé{W%&dﬁ?gtﬁefihihtr%%ﬁﬂuﬁay include packs

10 which each have a fixed size, and the audio stream generating
unit includes: a buffer for sequentially storing packs included
in the received first audio stream; and a control unit for
performing a control so that the packs stored in the buffer are
output to be included in the second audio stream.

15 Also,.in the above optical disc recording apparatus,
each pack may include a time stamp and a stream identifier, the
time stamp specifying a time at which each pack is output from a
track buffer of a reproducing apparatus, and the control unit
updates time stamps and stream identifiers of the packs stored in

20 the buffer.

With the above construction, it is possible to
generate the second audio stream for dubbing by copying each pack
of the first audio stream almost as it is. This relieves the
optical disc recording apparatus of having an audio encoder for

25 generating the second audio stream for dubbing.
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H
tbuffer and a first witing buffer, the first reading buffer 5 storing a
ipart of the g edeo object, and the first witing buffer stQdfhogniist
;of the read yﬁgg%%% Ject which is to be witten onto the optical dﬁgp;_a
second buffer unit inclTitk ngosve epritaleatiisty dedllreiingndppagacasdmayi fupgher
;buffer, the second reading buffer storing a part of the read video object,
and the 10 Re@Rd oW:i bl Re i higkritenigNnd tP&Jr Yeadifd R4 MHAS LEHPEEE from
‘which is to bewitten onto t%g opticgr disc; and a dué%ing contrg??tnlt

for perform ) | 380~ 1 hat LLe i ohj J « i .
and witten t?’r%o%ﬂc:)ér)i‘ir%ar hdels%%'t i%af’y\%lé{écb{dg?ﬁ\gf gﬁgto? nt%ﬁléldflﬁurité Eﬁ?% %%lg 109
and the secqgn uffer unit .15 the second.,audio streamin the part of th

vi deo obj ec?’ugﬁ 2d2P8 the fFHERS ngr bEHRSr bd’ffdﬁ% o%ﬁgr %‘rfes%f repding S}Pugfer
-buffer unit and the second buffer unit is updated, and the part of the
vi deo objectShrAngi agPert gfdihed reaRD il dedi ebiertanand dher fiyst tweiting
witing buffer of the other buffer unit, wher e the 20

readi ng/ w i dufifemi sterfjngnt gddnt vwit thet reagartiddo tdlejecteahdlphedis ito be
the first witing buffer and the part of the video object in the second
jwi ting buf fefitdn dritto OfHé Copt HEST, d1BEr e adise@onld HuFFeaN thriidi th 1 H&8AY a
"is perforned dubbing, the dubbing control unit is capable of restoring the
second audi AL Qaéna @ Ol o] c ' t u
second audi @ ldifpigaPng dpaieded DAIPTE SaedliePhnt gAY kG, h::'xéa 8L80na
. PCT/ JP98/ 05618 audiq streamito the second audio stre Wth the above
;constructiorf,°k Qﬁhﬁ##ﬁfc T brd uRi Pa% tg%n f%ﬁﬁﬁy (HI§Fr st 2Bdgthe

isecond buffer units to . _ . .
! 10 second writing buffer storing a part of the read video object

which is to be written onto the optical disc; and a dubbing
control unit for perfofming a control so that while the video
object is either of read and written from/onto the optical disc
using one of the first buffer unit and the second buffer unit,

15 the second audio stream in the part of the video object stored in

% e b e e e s o 17 Y ¢ .

the reading buffer of the other one of the first buffer unit and
the second buffer unit is updated, and the part of the video

object including the updated second audio stream is stored in the

P o R

writing buffer of the ofher buffer unit, where the
20 reading/writing unit sequentially writes the part of the video
object in the first writing buffer and the part of the video
object in the second writing buffer onto the optical disc, where
after the second audio stream is performed dubbing, the dubbing

control unit is capable of restoring the second audio stream to

4 e b s ¢ . eemabepr .

25 a state before the dubbing by copying the audio data of the first

10



-read/wite the optical disc or to performthe dubbing (update the 5 second
~audi o streamwo d9s1es@achi eves the reproducti.on and dubbi ng perf rcEIPI8OS618al
itime. Also, the second audi o stream can easily be restored to the original
istate after 20@H FFEe2H T e PR Re2YeeBNETtE68M0 stream In the above
joptical disc recording apparatus, the 10 dubbing control unit may instruct
lthe readi ng/ witing uniilitl theyRRoye ccenstraghboenehite | dtbbingi eantrol unit
~corresponding to the video object read by the reading/witing unit, updates
the read pi edéexmateiageserittchefsor robel ofixett handt heecohar mbuifferd ndindatses to
t hat dubbi ng has been perfornmed on the video object, and instructs the 15

readi ng/ wri. triefa@ /itret @ bpeithe dRdat 8¢ BbeperebriefAgeHBBb NG Q'h?%ait%n the
;onto the optical disc. Wth the above construction, it is possible fo

lupdate the %%g%%”%ﬁhigﬂ%gg hon §R%Eh§%:r_1ﬂ581egdjcﬁét Eép&@%ﬁgigg%{%gldh%bbing

been performed on the Vi deo” obj ecC obj ect

is also fulfilled by an gptical_disc_recordjng apparatus,for recordi ng one
or nore Vi d@c?rﬁﬂrglfﬁs anFEagn%ﬂ)’Bﬁ‘caﬁiﬁPSCghﬁhEFggﬁgcﬁuaf‘ot RETERR GAMSAS1LY
vi deo objects include a video stream the optical disc recording apparatus
conpri si ng: P&n G&FhATashito ridre reekeinay shatei adsest dadhing 25s dopsifagmed on
stream generating unit for generating a dubbing stream 11 WO 99/ 31657

PCT/ JP98/ 05&h& weadnd saudiarl ftoreatnbbi ng; a nultiplexing unit for

generating the one or nore video objects by multiplexing the generated

dubbi ng stream and the Ieceheedbowieooptieal idilsr t Fecohaiay EYFara€8s, the

10 dubbing control unit may instruct the reading/writing unit to
read a piece of management information corresponding to the video
object read by the reading/writing unit, updates the read piece
of management information so that the information indicates that
dubbing has been performed on the video object, and instructs the

15 reading/writing unit to write the updated piece of management
information onto the optical disc.

With the above construction, it is possible to update
the management information so that it indicates that dubbing has
been performed on the dubbed video object.

20 The above object is also fulfilled by an optical disc
recording apparatus for recording one or more video objects onto
an optical disc, where each of the one or more video objects
include a video stream, the optical disc recording apparatus
comprising: an input unit for receiving the video stream; a

25 dubbing stream generating unit for generating a dubbing stream

11




obj ects; a management infornation generating unit for generating 5 one or
nore pi eces Wo ment information which respectively correspqigob/fscise
one or nore video objects, each of the one or nore pieces of managenent

i nformati on ynihicateusdiether didling RamdledplRaing ed toFdrhgetletivigig the

streamin the correspondi ng video object; and a recording unit for

recording thg, gegerabed $9qeee o rmtlo\ny %ﬂﬂ%ﬁ&ﬁ@%é h&eH@PSEQHeQu@Eﬁng

or nore pieces of nmanagement in onto the optical disc.

above construction, tical .dis ecordi.n par.a pul £ plex h

dubbi ng stré%ﬁ??ﬂ?oa?a t8§d§8C86f€ g efbréﬁ%ﬁgg ?%gée%e # g? 8%0% |ﬁ%§°
onto the optical 15 disc. As a result, it |js possible to geperate an

optical di scORIRGHSCH W%%gw%*ét%nﬁwﬂ%%.WQ%th%btoﬁoaua?aea&f&ng
or sub-picture data are recorded beforehand. Furthernore, it is possible
for the récornk ngr appaeaprdecasd athamarggeshnd nig fppeatios wbimnag'epmtirv@rly
t he dubbi ng stream has been perfornmed 20 dubbing by referring to the
managenent i@doreEpond. tdhehabore @y endrd sridde® dvddcts pdebyhaoethed oher ox
recording one or nore video objects onto an optical disc, the nethod

conprising: REr&bbRLRERYOS ﬁﬁna@"en@?{ta'ﬂiﬂﬂ:n?aﬁ’i&?%ﬁéiééﬁé§”Qhétf1b§:5hubb:.ng
audi o stream an audio strean1generat|ng step for 25 generating a second

audi o strea h i C 31657,

BCT! Jpo8) 0SEHES abaes ENLESEifachhn Y Ghring FERBA A (ine GeFF8aTGpeing
the first a d streami s recorded |nt t he second audlo rea

recorhlng SE%% £8r©° géﬁéﬁﬁtl t%er8ﬁ8r8}n90P81$| él%@n%he generated

10 one or more video objects and the generated one or more pieces of
management information onto the optical disc.

With the above construction, the optical disc
recording apparatus multiplexes the dubbing stream into the wvideo
objects beforehand during the first recording onto the optical

15 disc. As a result, it is possible to generate an optical disc in
which wvideo objects facilitating the dubbing of audio data or
;ub—picture data are recorded beforehand. Furthermore, it is
possible for the recording apparatus and the reproducing
apparatus to manage whether the dubbing stream has been performed

20 dubbing by referring to the management information.

The above object is also fulfilled by a method for
recording one or more video objects onto an optical disc, the
method comprising: an obtaining step for obtaining a video stream
and a first audio stream; an audio stream generating step for

25 generating a second audio stream having a bit rate with which

12



imultiplexing the generated second audi o stream the obtained 5 video

i stream and wHe9ahgsai ned first audio streaminto the one or NDPETNPIBX5618
!objects and recording the generated one or nore video objects onto the
1optical di sedi tdataecabresponddnaucte oa, repraahtorutiineseasind opf the
i dubbing is nultiplexed into the video objects beforehand 10 during the
first recorfdirzg enidid Erepin dal rédicordeds imtreesild ,sedond podsobsertam; and
igenerate an optical disc in which video objects facilitating the dubbing

are recor ded RRiRAMNGtep Iforl JeMeTAAZS IHNE dre I&E sk é Nei d8BbbBgeptd By
data together with the original "audio data (the first audio strean) since

the first : e} ar, r Ly, r d.

i object is %@o&uﬁ%ﬁ%dﬁﬁy ag%rtl)én]gu e<ri- sfeea a l%tu;ﬁ[%)r aggg%re fur#;{sl?eorglg(r%\é&ged
t program for _.recording one or re.vi deo ohj,ects onto an optical disc, the

D oo am Lo iy e PR ERE ARG, TLRSt AR, SE AR AT (e S
‘a video 20 streamand a first audio stream a program segnent for )

i nstruct i ndanee VEsigu ] e ganst aecrdad e intertednPhayvPagnarei video
rate with which audio data corresponding to a reproduction tinme period of
the first adjerts reanoithe eoptiledli disct.he second audi o stream a program
segnent for instructing the conputer to 25 generate the one or nore video

objects by mul tiplexingithetAd aboV® 83h8t&%ktion, the second audio stream
PCT/ JP98/ 05618 gener at ed second audi o stream the received video stream

and the recﬂx"eguﬁ%%?lb_ audi £, $EE BIMIRL 0 AH5 YRR OF; 8BLE q[\f#ce@é\:é’bbg‘fbi‘;ehaa%

a program segment I nstructing the conputer to record

10 during the first recording onto the optical disc. As a result,
it is possible to generate an optical disc in which wvideo quects
facilitating the dubbing are recorded beforehand. It is also
possible to record the dubbing audio data together with the
original audio data (the first audio stream) since the first and

;5 second audio streams are separately recorded.

The above object is also fulfilled by a computer-
readable storage medium storing a program for recording one or
more video objects onto an optical disc, the program comprising:
a program segmenf for instructing a computer to receive a video

20 stream and a first audio stream; a program segment for
instructing the computer to generate a.second audio stream having
a bit rate with which audio data corresponding to a reproduction
time period of the first audio stream is recofded into the second
audio stream; a program segment for instructing the computer to

25 generate the one or more video objects by multiplexing the

13




generated one or nore video objects onto the optical disc. 5

Wth the above construction, a conputer executing the programstored in the
storage medi 8@ AUBFD| exes the second audi o stream for dubbi ng PGHEI8/AW18

vi deo obj ects beforehand during . the first recording onto.the optical disc.

As a result ,9efe%r?%e%o%%?%r<5e "i‘gj’g%nset?%aé“'ar’f trie&?gvg:asé’ lfir?ovﬁl%gﬁaﬂ’deacr)l & the
objects 10 facilitating the dubbing are recorded beforehand. |t is also
possi bl e t o ¥eedivetdhélggbbrugdiguaitaed® dnteyditferonf tIF I Sr VY ﬁ8I°§G&9§S;
tdata (the first audio strean) since the first and second audi o streans are

- separately raceoraeprognamheegivene forplistructidep|theternprtasdtanreceoydi$he
¢ generat ed second audi o stream may have the sane audi o data as the first

audi o streangehbsatetinohbe oabaie e wiRidE o RAtAblantsd otlegeopedeal dibe.
received first audio stream may include packs which each have a fixed size,

and the aydio stream gepghra it} RERAABIRIFRRL1BRY 40cbiplted! edRuting the

i conmputer to tenporarily store packs included in the received first audio
cont ol so tnEooral phERESHE R 9P e WA TR ot MR paio
e s ool EehC (3 SEhaER ey the i3 b5 St 58 nand. auring the
PCT/ JP98/ 05618 each pack may include a time stanp and a streamidentifier,
the tine stafprspectesordingt iontoat thai (ptdral pdiRcis oBfpwr FEGMIE t r 4tk is
buffer of a reproducing apparatus, and the audi o stream
possible to generate an optical disc in which video objects
10 facilitating the dubbing are recorded beforehand. It is also
possible to record the dubbing audio déta together with the
original audio data (the first audio stream) since the first and
second audio streams are separately recorded.
In the above computer-readable storage medium, the
15 generated second audio stream may have the same audio data as the
first audio stream.
Also, in the above computer-readable storage medium,
the received first audio stream may include packs which each have
a fixed size, and the audio stream generating program segment may
20 'instruct the computer to temporarily store packs included in the
received first audio 'str.eazh into a buffer in sequence, and
instruct the computer to perform a control so that the packs
stored in the“buffer'are output to be included in the second
audio sﬁieam.

25 Also, in the above computer-readable storage medium,

14



generating program segnment instructs the conputer to update time 5 stanps

and stream i qggbbhiess of the packs stored in the buffer. Wth pbeypénsss
construction, It 1s possible for the conputer executing the program stored

in the storagaﬂma@auh1maygeneﬂaﬁe tehet igex osttempidand sar sanehor idieniiifg dxy, the
copyi ng each pack 10 of the first audio streamalnost as it is. The above

conmput er - r eaghaid esidrs aEtSe FREY Ly N@Ytiné t 8 wEOBRr £8€h BaPkOdlsaBuIg@iEirom a

for instructing the computer to, after the second audio streamis perforned

;dubbing, res{ore,tpae es-ortg; agdkgpﬁogt i (ﬂoosg][aaeseugef %er'dt@ﬁedglﬂ ggéyream

~copying the 15 audi o data t he reamto the sécon

tstream Wth_such construction, the secopd audip, stream can | .
festored to q%%e%?wfw S S SR Ehe o F LS pEPR P RBRUERY o siiake time
audi o stream The above gbject is also fulfllled b an

opti cal dFscs?%$P%du%?ﬂg %bﬁ%@%tu%d?%FlﬁéﬁFédUEﬁngt%ﬁ RRFES ﬂ?%Eedmhb?e the
the optical disc includes: a data area in which one or nore video objects

are recordedpuffere a video stream a first audio stream and a second

audio streamare nultiplexed into the one or nore 25 video objects; and a

managenment area for stoming ottee Osbovee consWRWRYITEES57it is possible for the
PCT/ JP98/ 05618 pi eces of managenent information which respectively

correspond tQohPateRe eeditit g i €89 BPbEChE MR the §ﬁ&0§gggggb0n%dlwto

has a bit rate wth which audi'o data cofresponding to a rep ifon time

period of thefdfste 3l OsSLE S MbE1 L CSOFESH f&%ch&£§13§95& copying each pack

10 of the first audio stream almost as it is.

The above computer-readable storage medium may further
comprise: a program segment for instructing the computer to,
after the second audio stream is performed dubbing, restore the
second audio stream to a state before the dubbing by copying the

15 audio data of the first audio stream to the second audio
stream.

With such a construction, the second audio stream cah
easily be restored to the original state after dubbing is
performed on the second audio stream.

20 The ébove object is also fulfilled by an optical disc
reproducing apparatus for reproducing an optical disc, where the
optical disc includes: a data area in which one or more video
objects are recorded, where a video stream, a first audio stream,
and a second audio stream are multiplexed into the one or more

25 video objects; and a management area for storing one or more

15



5audi o stream where each of the one or nore pieces of nmanagenent

information further indicates one of a first state, a second state, a third

state, and aMOWESstate where the first state indicates t hatTHEERSHd
audi o strean| udes ' audi S f] ' t :
Socond st ot BrPRSR SEo bR RRTR LR A Soflbub e | HESPeBLEVELD EEEELSbORY Lo
whi ch has bggg generated from.it ane,source astége first, audj.o strea

e

h
the third sEBfeSPRACEalET S NACCRLGPIhhos BROERetRECERTONHIELT cafsan has

irrelevant to_audio data of the first audio stream and the fourth state |,

i ndi cates t RaPith&asecyidhautiichs ehdam AasapeerTresPREALGIEP RubifRILdiRkion
optical disc reproducing apparatus conprising: a reading unit for reading a

vi deo obj ectimedpearpiodcofotheanfagsteandiaf st naamhohs coecesgeddingot thehsecond
vi deo object fromthe optical disc; a reproducing unit for reproducing the

vi deo st rseagudid shechnr,swhaitd @ashr edmthecbndedri motrke pieatkyisiema®agement
object; a control unit for controlling the reproducing unit so that when

the piece of \TRAGOATEN FRFRHER! | Oy AHH ST BRel RFE T QUM i a&éatét‘e& second
reproducing unit 1s allowed to change reproductions of the first audio

stream and ecan kO am | o o .t h .nstuction fo
change audi%ngiga%%qagﬂﬁ%p%?éﬁgbg%ggu§e¥$ﬁgng ?ﬁg%eWhg%%%%aéﬂ%x£§€ﬁ£ state
managenent 16 .. WO 99/ 31657 ) . .
PCT/ JP98/ 056 P8 LSH T Fat PRh TREI C&COR%AUEC s1t1erM s ipstudes: &hsmFame audio
second state, the reproducing unit is not allowed to change '
reproduct i oA8tE ashethe rEiratidawdser abhrneand the secomd afdite sindbpatgenthat
when the instruction is input fromthe user, and the

10 the second audio stream includes audio data which has been

generated from the same source as the first audio stream, the
third state indicates that audio data of the second audio stream
is irrelevant to audio data of the first audio stream, and the
fourth state indicates that the second audio stream has been
15 performed dubbing, the optical disc reproducing apparatus
comprising: a reading unit for reading a video object and a piece
of management information corresponding to the video object from
the optical disc; a reproducing unit for reproducing the video
stream and the first audio stream included in the read video
20 object; a control unit for controlling the reproducing unit so
that when the piece of management information indicates the
fourth state, the reproducing unit is allowed to change
reproductions of the first audio stream and the second audio
stream in accordance with an instruction to change audio streams
25 input from a user, and that when the piece of managemént

16



5 reproducing unit notifies the user that audi o streans cannot be changed.
Wth the abowg 9@ngdr uction, the control unit controls the repPCHIEPHHYS6LSI t
so that when the optical disc has been perforned dubbing (third state), the
repr oduci nginfiormeaidryesindicapesdadthess off the first atars ?tqdeaﬂ?%naef:ﬁ@d

- second audio streamin accordance with an instruction froma user, and that
- when the dubbihfe,hastiiet heprqirdingredundtt helspt nogl dkkoyedrsitor change

second state), it notifies the user that audi o streanms cannot be changed.
That is, thepaRiductishscCorepmsuei petlmanppar stueanauindnshe heeawsad t hatio
audi o streans cannot be changed since dubbi ng has not been performed yet.

The user is oLLh %gre 0 tttﬁ% A PYARD IEASOnput! FEAdie dHd Sks@Hdi 8nd the

streamis change e second audi o stream when 't he dubbi ng has not been

performed on the optical djsc L st _or,secand at.e) he

m sunder St ak§PERS Gt ¥¥h tﬁégk%ﬁastﬁgﬁ & %lé%ﬁ§>§%%§r%%%sg§é§°t be
broken down and failed to change the audi o streans since the user will hear

t he sanme sogh@ngre above object is also fulfilled by an optical disc
reproduci ng net hod for reproducing an optical disc, where the 25 opti cal

di sc includes: a data aWikhhitheliltve monstmceion ddhel zontrad 9oi%) eoptrols

§ PCT/ JP98/ 05618 objects are recorded, where a video stream a first audio
P stream and thesegepdoaudifgStigt e thati p¢edthet odticaineddscnii@s been

vi deo obj ects; and a nanagenent area for storing one or nore pieces of

management i, 0f JBAL N GBS Ry CERSEEE VYR, T e8PONdebPoducing unit changes

10 reproductions of the first audio stream and the second audio

stream in accordance with an instruction from a user, and that

when the dubbing has not been performed on the optical disc

(first or second state), it notifies the user that audio streams

cannot be changed. That is, the optical disc reproducing

15 apparatus cautions the user that audio streams cannot be changed

since dubbing has not been performed yet. The user is notified

so for the following reason. If the first audio stream is

changed to the second audio sfream when the dubbing has not been

performed on the opticél disc (first or second state), the user

20 may misunderstand the operation thinking that the-reproduéing

apparatus has broken down and failed to change the audio streams
since the user will hear the same sound.

The above object is also fulfilled by an optical disc

reproducing method for reproducing an optical disc, where the

25 optical disc includes: a data area in which one or more video

17



i

5 the one or nore video objects, where the second audio stream has a bit
rate with which audio data corresponding to a reproduction tinE(Period of
the first audY@%¥¥8hmis recorded into the second audi o streafCHRIPESBEch
of -t he one . L.ec n t_i ' urth | pd] S
of afirsr SPIFETS HrECERqehqUByRRNEL o PLAEATLE Ra Ch P b P RSE 6 0 8,
where the first state indicates %hat t he segﬁgg. udi o, stream,ncl udes the

|

sane audi o 88fa HSTRYF | PUdLG EGea &hf i s1ate the i <LCF Hapre

the second audi o streamincludes audi o data which has been generated from
the same so¥i€@0asPRIRCES i sANgdud oMaPREERENEhA TSR t APEd SSIARIT neReatqss more
that audio data of the second audio streamis irrelevant to audi o data of
the first apdecest ofampnagement infiorhatianewhindhcaeéssethiavelpecorrengond to.
audi o stream has been perfornmed dubbing, the optical disc reproducing

net hod canpthei bge orf Madengidgbepobiectegdivhgra ¥heege@Rinela kb & Phes BAs
of managenent information corresponding to the video object fromthe

optical disg; pat eRLRIUGHAIWRLER faaaibeaseguengeggt‘an&iia%ot% raeafa;g]pcg%&é&on

first audio streamincluded in the read video o contr ol

for, when _t ' f n nt_ _i,bhforpation.indicates.the fourth
state, allo%éﬁg P%ggggpPngQ?ngggggs%ggl?osgﬁgﬁﬂel?eﬁ?%ﬁﬁ%??oﬁgtSfg%ﬁesecond
first audio_streamand the 18 WO 99/ 31657 )
PCT/ JP98/ 0581819 S5/E2RudFBeLer BaRP RTatb8r @RRCOTWIPKCaRliashs (R imanagement
change audio streans i nput froma user, and that when the piece of
managerment LREGIRRALION | farthess igidigated ohe fdff sa Siatsd astiatke secsedond
state, not allow ng the reproducing step to change

16 state, a third state, and a fourth state, where the first state

indicates that the second audio stream includes the same audio
data as the first audio stream, the second state indicates that
the second audio stream ‘includes audio data which has been
generated from the same source as the first audio stream, the
15 third state indicates that audio data of the second audio stream
is irrelevant to audio data of the first audio stream, and the
fourth state indicates that the second audio stream has been
performed dubbing, the optical disc reproducing method
comprising: a reading step for reading a video object and a piece
20 of management information corresponding to the video object from
the optical disc; a reproducing step for reproducing the video
stream and the first audio stream included in the read video
object; a control step for, when the piece of management
information indicates the fourth state, allowing the reproducing
25 step to change reproductions of the first audio stream and the

18



5 reproductions of the first audio stream and the second audi o stream even
when the i nskygedsRey i S i nput fromthe user, and the reproduci ngcfirssers
notifies the user that audi o streanms cannot be changed. Wth the above
constructi osecond @uidicalstresam 10nr epcoddenng wethoancdmstonscthenuter chhage
audi o streams cannot be changed since dubbing has not been performed yet.
The user isanetid i e8reamboridmet f grbanwiaiguseasomnd fthhe hiled auedi phédceadt
is changed to the second audio stream when the dubbing has not been

per f or med Oﬁahgﬁémgﬂﬂmﬂnf%fﬁﬁﬁibhsHn i SREANE L) ot BRelFUSEE SPYte and

m sunder st and the operation thinking that the reproduci ng apparatus has
broken down_and faile ange .t he,audio streans since the user wll hear
Che same. solfd. HEE pECRRAPTIEN CRLTPE Rl R 98 Ko dos b Siip Lo chdfige
appearance and the recording area of 20 a DVD-RAM disc which is a .
recor dabl% 6&&%“%%@%e§%ri% 83rsh SsHA nehresh & pEBgerfiecond audio

tinvention. FIG 2 shows the cross-section and surface of a DVD-RAM cut at
t he header 6oftrgagecven whed IAssHos:nuedignuds inpust fzome theasserevadddthe
on 19 WO 99/ 31657 PCT/ JP98/ 05618

a DVD-RAM FEefr3@hsiiovy stdprnébhfiabsathangeeentheft tHiriiceashkirdafseaanhbe be
| ead-out area, and the zone area 0-23 that were shown in FIG 3A. 5
FI G 3C showgna9@jeefl sector nunmbers (LSNs) in the

With the above construction, the optical disc

10 reproducing method cautions the user that audio streams cannot be
changed since dubbing has not been performed yet. The user is
hotified so for the following reason. If the first audioc stream

is changed to the second audio stream when the dubbing has not
been performed on the optical disc (first or second state), the

15 user may misunderstand the operation thinking that the
reproducing apparatus has broken down and failed to change the

audio streams since the user will hear the same sound.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1l shows the appearance and the recording area of
20 a DVD-RAM disc which is a recordable optical disc described as an
embodiment of the présent invention.
FIG.2 shows the cross-section and surface of a DVD-RAM
cut at the header of a sector.
FIG.3A shows the plurality of zone areas provided on
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vol une area. FIG 3D shows | ogical block nunbers (LBhb) in the vol une area.
FIG 4 shows a hierarchical relation between zone 10 areas, ECC d
sectors. FI GY® ¥ directories and AV data and non-AV data ré@%ﬁﬁégm%ﬁya
DVD- RAM di sg. piiGrefy shows VOBs which are recorded as AV data files
"Movi el . VOB" and "Movi e2. VOB'. 15 FI G 6B shows a structure of

VOB in which el enentary. r LRl ~ ElL.G .7 b i o
generated in the audio %f¢é§%1 Eg&ﬁe%uggggfgﬁggldu%%%ﬁg%é?ﬁkn§%pﬁ§ géa?hén
audio stream #1. FIL.G 8 shows a data format of the video ck. 20

PG 6 Shows 3 edat P RRTOUE HErRdl BPatRe( FORS ARRe)0 4 SHer sHiske anown
data format of the audio pack (AC 3). FIG 11 shows a data format of the
audi o pack @&mi #¥d& 3% PCM). 20 WD 99/ 31657

PCT/ JP98/ 05618 FI G 12 hierarchically shows the data structure of the AV
data managenent file. FFGG13Csialvews elagiacalbeseetor” GeinbeStar {LINsR, "in the
"Cell Playback Tine," "Cell Start Address,"” "Cell End Address," "VOB 5

Start AddregsilumeV@&nd Address, ™ and VOBs

FIG.3D shows logical block numbers (LBNs) in the
volume area.
FIG.4 shows a hierarchical relation between =zone
¢ areas, ECC blocks, and sectors.
FIG.5 shows directories and AV data and non-AV data
recorded on a DVD-RAM disc.
FIG.6A shows VOBs which are.recorded as AV data files
"Moviel.VOB" and "Movie2.VOB".
15 FIG.6B shows a structure of VOB in which elementary
streams are multiplexed.
FIG.7 shows boundaries generated in the audio stream
#1 when a partial dubbing is performed on the audio stream #1.
FIG.8 shows a data format of the video pack.
20 FIG.9 shows a data format of the audio pack (MPEG
audio) .
rFIGfld Qhows'a data format of the audio pack (AC-
3).
FIG.1ll shows a data format of the audio pack (linear
25 PCM).

20



FI G 14 shows a relationship bet ween several pieces of information indicated

by respecti Wkt of the "Application Flag” of the "Audiol peripiurssisin
a voBl. FIG g ﬁoms the construction of an exanple system 10 using the

opti cal disc recordi ng/miaariedidierg rapjaedfys showshdhsr aada sdanbutiurantof the
FIG 16 is a bl ock diagram show ng the construction of the DVD recorder 10.

FI G 17 shovgy agse80hanagRinedit! Fileld FIG 18 is a bl ock diagrani
showi ng the construction of the MPEG decoder 4 shown in FIG 16. FIG 19 is a

bl'ock di agr am show ng t st £80aef ohNBe MREChOREQIE! SRaBROMINE " "Cell
FI G 16. FI G 20 shows tﬁg%%gg$gkfbn exegutgd ﬁrlng t he dubblﬁg 20 process.

1 ovehart SPLOFRBCENG TRAuceo oot GERRT b PR LeRcs. of Th GhHeACeEdhn hna o8

the audio strean1#0 25 which is perforned by the systen1encoder 2e 21
WO 99/ 31857Start Address, VOB End Address," and BeBs3jpos/ 05618 'FIG 23 i s

a flowhart showi ng the process of generating audi o packs of the audio

stream #1 for dubbi ng. FIG 124 shows fd awdiadrifonsghiithdoetinaspl ssadenphrpreses af

whi ch the system encoder 2e nultiplexes the video streamand the 5 audio
=streans #0 sndoithaviothi isddéapedkBy respective values of the "Application

Flag" of the "Audiol Attribute” in a VOBI.
FIG.15 shows the construction of an example system
10 using the optical disc recording/reproducing apparatus of the
present embodiment.
FIG.16 is a block diagram showing the construction of
the DVD recorder 10.
FIG.17 shows a remote controller.
18 FIG.18 is a block diagram showing the construction of
the MPEG decoder 4 shown in FIG.1l6.
FIG.19 is a block diagram showing the  construction of
the MPEG encoder 2 shown in FIG.16. |
FIG.20 shows-the operation executed during the dubbing
20 process.

FIG.21 shows the construction of the disc access unit

FIG.22 1is a flowchart showing the process of

?\ generating packs of the video stream and the audio stream #0

25 which is performed by the system encoder 2e.

21



FI G 25 shows the VOBs output fromthe system encoder 2e. FIG 26 shows the

si mul ation Ldeo decoder buffer. 10 FI G 27 %818
dubbi ng proé\;é"s’?%’%é?] the timng when the disc access unit 3 pe??gm

readi ng/ witing, and WFIGE .38 tisi ng widnovwditaMPEGRWDEEr Zheewpgr®seddie of
audio stream #1. FI G 28 shows a VOB which is read and witten during the

time periOdéeﬁéﬁ&ﬁihgegh@i%7pégis of the audbbGs2PeghoWd s GRI¥H}g Of

the switches 3d and shown™in FIG 21 performed by the control unit 1 with

" the timi h i 7 Al i f 1. .
cncoder o 1 nl baes 756 s SrPRERAPE BRCSHETBLATE gty Rens un

buffer. FIG 31 shows a structure of the VOB.in the second enbodi ment in
. whi ch el enefihFy ERF SKRCSH SREPERHI é%@?%&%ﬁhs Y1gg0a StdeAR 3 e

! sub-picture pack. FIG 33 hierarchically shows the data structure of the 25

AV dat a Par@g@henstreppms #9 andpdgimiesits of packs. )

PCT/ JP98/ 05618 FI G 34 is a block diagram show ng the construction of the

MPEG encoder 12. FI G 3%IG 25 khowks dilaegr @0Bshoutpgtt fieomondier wots tasm adnddider

. MPEG decoder 14. 5 DESCRI PTION OF THE PREFERRED EMBODI MENTS

i 2e.

FIG.26 shows the simulation of the video decoder
buffer.

10 FIG.27 shows the dubbing process with the timing when
the disc access unit 3 performs reading/writing, and with the
timing when the MPEG encoder 2 rewrites the audio stream #1.

FIG.28 shows a VOB which is read and written during
the time periods shown in FIG.27.

15 FIG.29 shqws the control of the switches 3d and 3e
shown in FIG.21 performed by the control unit 1 with the timing
shown in FIG.27. |

FIG.30 shows the construction of the MPEG encoder
which includes two pairs of an audio encoder and an audio.

20 buffer.

FIG.31 shows a structure of the VOB in the second
embodiment in which elementary streams are multiplexed.

FIG.32 shows a data format of the sub-picture pack.

FIG.33 hierarchically shows the data structure of the

25 AV data management file.
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<Fi rst Enbodi ment> <1 Construction of Optical D sc> <1-1 Physical Structure
of Recordablg %g'ﬁgl Disc> FIG 1 shows the appearance and t hepCceoegidseis
area of 10 a %> M di sc which is a recordable optical disc described as
an enbodi ment of the presesd isveniilock Al agivem showimg fihgiregnatyauction of
DVD-RAM di sc has a lead-in area at its innernost periphery and a | ead-out

area at its.,Qutgpp@stneerkerhary, with the data area in between. 15
The |l ead-in area records the necessary reference signals for t he

stabilization ~of aprS&yqs Phblodk BRI MHMNIHABIRIUNE IcOPPEF @t tBoRNEE
al so records identification signals used to prevent contfusion wth other

nmedi a. The | ead- rea recards the sane type of reference 20 signals as
t he Iead-iht%ﬁgﬂgﬂghgeggpfréaég, meanwhil e, is divided into sectors which

are the smallest unit by which the DVD-RAM can be accessed. Here, the size
of each sector is set at 2KB. The 'data recorded in the data area includes

file system managenent i nformation, AV 23 WO 99/ 31657

i PCT/ JP98505BESCEAPE I ONV OFatTHE R REFIBRRED { EMBODEMENASN- AV data. The file

i system managenent information includes a directory structure of the DVD RAM

di sc, positipngsefl Embediemartded files, and information of the state of data
area 5 assignnent. The file system nmanagenent information is used when
files are crgat pdngsWriddt8ion repdopeicae! pige>
<1-1 Physical Structure of Recordable Optical Disc>
FiG.l shows the appearance and the recording area of

10 a DVD-RAM disc which is a recordable optical disc described as an
embodiment of the present invention. As shown in the figure, the
DVD-RAM disc has a lead-in area at its innermost periphery and a
lead-out area at its outermost periphery, with the data area in
between.

15 The lead-in area records the necessary reference
signals for the stabilization of a servo  of a
recording/reproducing apparatus and also records identification
signals used to prevent confusion with other media.

The lead-out area records the same type of reference

20 signals as the lead-in area.

The data area, nkanwhile, is divided into sectors
which are the smallest unit by which the DVD-RAM can be accessed.
Here, the size of each sector is set at 2KB. The data recorded

in the data area includes file system management information, AV

23



. expression capab ase change

The AV data is recorded in units of files which respectively correspond to
Vi deo OBj ects QVC§§} Each VOB is recorded into the disc by an Oﬁ?’&&%‘
di sc recor di'i8 ¥ atus in 10 one consecutive recordlng The PES bt

the VOBs ar for e ar f a whole or a
part of a 1‘&5?()9%2 rg%? mﬁ%’n\%%’? fjle}l8 %na whgir?tg\{/ data and is

il recorded in units of files. FI G 2 showB:ghe Cr 0Ss- Seciﬂ#%

Y and surface of a.DVD- Rm%utfl&te tﬁﬁsﬁﬁﬁdéﬁ‘a‘b‘?g%m%’é'&t&n OTRAHFhn s a
"~ figure, each sector is conposed of a pit sequence that is formed in the
surface of @iretteryivetikuafursucleiasthenePyP-RAMn dase anPeRétépngar pf obhe
The pit sequence is conposed of 0.4pm 1.87pmpits that are carved into the

. surface of téeobdedrAillesshoantheinformatdddr esf. fThe wimten peit daga area
. conposed of a concave part called a "groove" and a convex part called a

 "land". EaCngieﬁiﬁénénd 2ol 200 chaystere aRidiinerRy K ORTRSCILNTi & WSal uhen
fil mcapabl e of WO 99/ 3

PCT/ JP98/ 05?} g]%{{we tt@f{@geﬁo EE%dﬁurfra(Ef‘e etdd®Er e, t he

nmeans at the recordlng mar k can be

i in a-crystalline state n stalllne ) depend.i er t

“ metal film has been exﬁ’g%%dz'} Qaleégh{' beatr© ﬁg‘?ﬁg %Pt HP%ggh %\Mc%ﬁ e W Ich

- characteristic, data can be recorded into this uneven part. Wiile it is .
only poss|bp@spgcﬁé&@&ycﬁ@grgﬁpgnghgo Video OBjects (VOBs). Each VOB is

recorded into the disc by an optical disc recording apparatus in

10 one consecutive recording. The contents of the VOBs are, for
example, a whole or a part of a movie, or a whole or a part of a
TV program.

The non-AV data is data other than AV data and is
recorded in units of files.

15 FIG.2 shows the cross-section and surface of a DVD-RAM
cut at the header of a sector. As shown in the figure, each
sector is composed of a pit sequence that is formed in the
surface of a reflective film, such as a metal film, and an uneven
part.

20 The pit sequence is composed of 0.4um~1.87um pits that
are carved into the surface of the DVD-RAM to show the sector
address.

The uneven part is composed of a concave part called
a "groove" and a convex part called a "land". Each groove and
25 land has a recording mark composed of a matal film capable of

24



i b e ettt « e s se e eamve oL

T

| and part of an MO (Magnetic-Optical) disc, data can be recorded onto both

the | and andyphw9g90ve parts of a DVD-RAM neaning that the raaorshios®sels
density of a DVD-RAM exceeds that of an MO 10 disc. Error correction

process is pieater nciiafge eddtachediptof 16ssestnfiase. | Hare, ptésengexpression

| enbodi ment, each group of 16 sectors that is given an ECC (Error Correcting

| Code) is cattgfaBneEEE phask. change” means thén theDYBeBAMingt herkdaba be in
area is divided into a plurality of zone areas so that

recordi ng/ r £prQduct 01 PREATAMUSES oFaNa I SR -Zer v Ot 21 1 PRe CIUAS  GRIJR{HIELEL ¥n
(Zone- Constant Linear Velocity) during recording and reproduction. FIG 3A

h th I ' f [ ; [
floure, o DUALRRRE s SRARF £FonDh0Y B exedeRa 60 HTAsdiy SpEM, Dbt
Each zone area is,a gro of tracks that are accessed ysing the .sanme .
angul ar Sel Baf ByPhARSt ARENGR GHRFBRECT HeAds 2 SR aacal B8 TRE8a L PEQ. EDiS
The 25 rotational angular velocity of the DVD-RAMis set separately for 25

WO 99/ 31657uneven part. While it is only possiblepty merprdcdatasfRteofdre
area, with this velocity being higher the closer a zone area is located to

t he i nner pkanghpaytobft hm MOsdMabnetierOprtdsallatditdere, clatxatapi beupecanxded
nove at a constant velocity while performng access within a single zone

area. By dopAfics®otiether ea@iddidit denei g RfvdD\Ba M bg AIPESH-RAMYI meaning
rotation control is nade easier during recording and reproduction.
that the recording density of a DVD-RAM exceeds that of an MO

10 disc.

Error correction process is performed for each group:
of 16 sectors. 1In the present embodiment, each group of 16
sectors that is given an ECC (Error Correcting Code) is called an
ECC block.

15 On a DVD-RAM, the data area is divided into a
plurality of zone areas so that recording/reproducing apparatuses
can realize rotation control called Z-CLV (Zone-Constant Linear
Velocity) during recdrding and reproduction.

FIG.3A shows the plurality of zone areas provided on

20 a DVD-RAM.

As shown in the figure, a DVD-RAM is divided into 24
zone areas numbered zone 0 to zone 23. Each zone area is a group
of tracks that are accessed using the same angular velocity. In
this embodiment, each 2zone area contains 1888 tracks. The

25 rotational angular velocity of the DVD-RAM is set separately for
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showi ng the, posi{d Ms-fled N SR Of

FI G 3B shows a horizontal arrangenent of the lead-in area, the |ead-out

area, and t rea 0-23 that were shown in FIG 3A 10 e
| ead-in aregsgﬁﬁgﬁggd-out area each have a DVA ( Defect Nhnagengﬁ?, ?gg?ﬁp

inside. TREPModeXds, Wwosh tH90s | PéD68BE ¥ Obe Sh@WiIghéhetpost1ooes afzone
sectors found to include defects; and replacenent position information

SnéfPbasi PRetPeoHefRELAVE-SECTRLS ensures
| ocated 15 1 n a replacenent area. Ea%% g%%e gr%ayﬁgs a user area on the

i nsi de, and_t he | acenent., are nd an un d_area i : ;
boundary bg"[%ténq:ggné)pa ecﬁjt Rﬁgkﬁ?ercaaé}e 8?% 5% %r e%&?%g%&\éa%% g%tt}s d%g;l/lle
the file systemas a recording area. The replacenent area is 20 ,used to
repl ace defRRYFFQEMIBE FCEaMeLtRhNJ8f SN FRADrareRe f BYNFOHHE ShustRe
area is an area that is not used for recording data. Only about two tracks
are assi gnexeasrdhngudensd tar exf DVR+RAMchsunaisgdar @adp&iot@ sy Gt ¥l is
prevent m staken identification of sector addresses. This is because while
sector 25 afgddessasiareduedmylestedrdingnenfdosepiroduictiadj.acent tracks 26
WD 99/ 31657 PCT/ JP98/ 05618 wit hin

the same zone, for Z-C¥d Iy sardws 20H688s8ataANC arGRGeaRd Al S f{ed eléad-in
positions in adjacent tracks at the zone boundary. In this way, sectors

which are n sed..fo ta. J.e | ng [ a e ngars z
ar eas. Ther%%%%é, gggogeg%%f{%%bg?gél §§gc S%Qnﬁtr%‘%ér ?a(jﬁgﬁf&]{%y%%? ShGwn
Sect or Nunpfg)r%&e3gssigned to physical sectors of the user area in order

10 The lead-in area and lead-out area each have a DMA
{Defect Management Area) inside. The DMA records: position
information showing the positions of sectors found to include
defects; and replacement position information showing the
positions of the sectors replacing the defective sectors located

15 in a replacement area.

Each zone area has a user area on the inside, and the
replacement area and an unused area are provided at the boundary
between zone areas. The user area is an area that can be used by
the file system as a recording area. The replacement area is

20 used to replace defective sectors when such defective sectors are
found. The unused area is an area that is not used for recording
data.. Only about two tracks are assigned as the unused area,
with such unused area. being provided to prevent mistaken
identification of sector addresses. This is because while sector

25 addresses are recorded at a same position in adjacent tracks

26



: starting fromthe inner periphery to consecutively show only the sectors

i used for rec@iyyongestata. As shown in FIG 3C, the area that recopdsJpssas6:s

: data 10 and is conposed of sectors that have been assigned LSNs is called

1 vol une ar eawiAind®, thie Stamen Zonerl G@D,Z40LV hehe reertwstaddde sseer apst recorded

peri pheries of the volume area, volume structure information is

recorded to Jfye quserbtn€elegbsiilbnisha lifie) fSemt 1braoRscal thleunonel moumddry .
of the volunme area except the areas for recording the volune structure

information is called paptity . ardh § LN ankKec fidogs.
2h ({w ﬁ{)aéifﬁcafeéﬁﬁrg N‘L%éﬂ A EanbeCoisledfl ifds data

The | ogi cal bl ock nunbers ' ock Nunber) are assigned to

al bl ock nun - Log: | _
. Ver oi na Ler TRARFAO (LS ik Thmoerndadl e epteih cifhe, AikaRec thererqre,

i shows a hierarchical relation between zone areas, ECC bl ocks, _.and sectors,

z As shown }n athe AVRNRAL dRFGHheSeFERT |

LN tr hPPEGad SeeECH) JrRRer)

"It is desirable 25 for recordi ng apparatuses that in the optical discs,

areas in 27 are \Bs89/Bkab7to physical sectors of the user area in order
PCT/ JP98/ 05618 units of sectors are assigned to non-AV data, while areas in

units of congeeMtinig fe6R' Ehaginheaspakephegygiedcbasfutilive bp slhaw eath the
consecutive recording area secures uninterrupted reproduction of the AV

el R e R R
multiple of an ECC As shown in FIG.3C, the area that records user data
10 and is composed of sectors that have been assigned LSNs is called

volume area.

Also, as shown in FIG.3D, in the innermost and
outermost peripheries of the volume area, volume structure
information is recorded to be used to deal with the disc as a

15 logical volume. The rest of the volume area except the areas for
recording the wvolume structure information is called partition
area. The partition area records files. The logical block
numbers (LBN: Logical Block Number) are assigned to sectors of
the partition area in order starting from the first sector.

20 Hereinafter, the logical block number is also called sector
address.

FIG.4 shows a hierarchical relation between zone
areas, ECC blocks, and sectors. As shown in the drawing, each
zone area includes a plurality of ECC blocks. It is desirable

25 for recording apparatuses that in the optical discs, areas in
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bl ock) and has a predeterm ned size (about 7MB) or nore, each consecutive
recordi ng area not outstepping the boundary between zones. However, when
the AV dat aWQ@e¥3Hss a plurality of 10 extents, the | ast exteRCTHRYS/QHE18
smal | er than the Bredeternined Si ze. reason why it is defiped that

. _Th .
each consediti%® PEciAEF TSy é‘&edo%%sh‘é?eauttﬁ erbo?ﬁ%yb&?ﬁ@ar yw%%{]ﬁ/eéﬁefosne%n

is that an outstepping of the boundary will change the rotation angul ar

vel ocity ofunti{es | eansgrasivighizgrawding aread ane assdgnecertuRedlata so
repr oducti on. The reason why each consecutive recording area is an

I ntegral milhaf{pl eath anc&t€ebhtbdikei srecardimy EGEdd odedurdshe umimtremruwt éd
dealt with in the ECC process. <1-2 AV File (VOB) and AV Data Managenent

File> 20 reproductibhGo¥ strwsadi HaekQr i afedd &¥cHAbandREutARreA &b Ading
recorded on a DVD-RAM disc. In the drawing, ellipses represent directories

c aw ng, elli pses rect
"RTRW a0 5T bt GORPRY“hath CTiPeERtive) acigds LATWHERR, Be ok Bldoks

The 28 99/ 31657 . . PCT/ JP98/ 0561
directory "RRPEPRE (HREASN RPCHar3F SaniGerih LRFPETakTANYHFLanaLs a1 ECC
plurality of AV data files: "Mviel.VOB, " "Myvie2 VOB, " Each AV file

r epr esent s ¥REKOBanEh &3y faPxedetfyannd f siaei Jabaull ¢/MB) pEcHtirg each

i nformati on used for managing AV files 5 recorded in the current directory
("RTRW) orcansedrtbpei celcodidding area not outstepping the boundary between

zones. However, when the AV data includes a plurality of
10 extents, the last extent may be smaller than the predetermined
size. The reason why it is defined thap each consecutive
recording area does not outstep the boundary between zones is
that an outstepping of the boundary will change the rotation
angular velocity of the optical disc, which will disturb the
15 uninterrupted reproduction. The reason why each consecutive
recording area is an integral multiple of an ECC block is that
the ECC block is the minimum unit dealt with in the ECC
process.
<1-2 AV File (VOB) and AV Data Management File>
20 FIG.5 shows directories and AV data and non-AV data
recorded on a DVD-RAM disc.
In the drawing, ellipses represent directories and
rectangles represent files.
The directory "ROOT" includes a directory "RTRW" and
25 two non-AV data files: "Filel.DAT" and "File2.DAT." The
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<l-2-1 Dat a Structure of VCB> As shown in FI G 6A, the AV data files

"Movi el . VOB, " 2. ... are each recorded into the dat
l
10 VOB. FI G%”i’%ﬁi a structure of VOB in which elenentary st?eg{‘r'gas(@ﬁ

streans anﬁ \é@t%x%r'e@fﬁﬁ" af fcMubleisPlaox ety . digt 8 hA¥AabBmbhe driaw “'giTtheIFO"

VOB 70 inc es vi deo stream 72, audio. stream 73, and audi o stream 74.

TP ouh o Wi b B 5, E Sp hfoy e abe bl iy i e

e sarre rate as t

- audi h I h d .
"l ndos. aRSEFoRY TEAI CIPRRRAR Y SPe Y5t hetBanBVt FAE Ss%‘fl&lr"g?r{tﬁirmﬂat%i!os

stream 73 can be recorded, even if 20 the audio stream 74 has a different
bit rate fronfihe afelF o reGeRMATS. inforRalcrRt USAR 7P0F s MARAsHTes8¥d Hhtes
sequence with a variable-length bit rate, encoded in conpliance with the
MPER stmndaicbrdedhénvitiee streant72dinettidey a(PRTREY ) t proforgORhe2optical
(Goup O Pictures) which each include a plurality of pictures. 29 WO

99/ 31657 gdisc. PCT/ JP98/ 05618 For exanpl e,
as shown in the draw ng, the video pictures 71 include conpressed/ encoded
pictures wh f gkt & Gl S, P(Predictive)-picture,

and B( Bi | Ir’tect I ona § Br‘L'egratgtb] ée)ﬁpr cture defined in MEQ® standard.

AISTCARAE AR B X e ol B K- ER S RE
"Movie2.VOB," ... are each recorded into the data area as one
10 VOB.
FIG.6B shows a structure of VOB in which elementary
streams (video streams and audio streams) are multiplexed.
As shown in the drawing, the VOB 70 includes video
stream 72, audio stream 73, and audio stream 74. The audio
15 stream 74 is used for dubbing. It is desirable that the audio
stream 74, which is dedicated to dubbing, has the same bit rate
as the audio stream 73. However, there will be no problem if the
audio stream 74 includes an area in which audio data with the
same time period as the audio stream 73 can be recorded, even if
20 the audio stream 74 has a different bit rate from the audio
stream 73.
The video stream 72 is a compressed data sequence with
a variable-length bit rate, encoded in compliance with the MPEG2
standard. The video stream 72 includes a plurality of GOPs
25 (Group Of Pictures) which each include a plurality of pictures.
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reproduction tinme period of about 0.5 seconds. This indicates that

I ndependent reproduction in units of about 0.5 seconds is possible. I&
shoul d be nd¥Y@J9RYS2 that the video pictures 71 in 10 the dr awff§ AP ¥ un

in the ord f LNg, . not. 0.t 0 r i spl a The. '
(#0) 73 is‘irafﬁfgi %legl?gé\’/\hiac'ﬂ %RS&Pdh%é ﬁ:g‘%r o%%gidﬁgl'rmI%eangcl)ﬁslé%lyoemféﬁﬁ?gé s
video stream .JIn ,the DVD- RAM, any of three types. of . nodes:_ MPEG_audi

AC 5. and BIRkAS SRR e SRR P LSRR R RGP0 A 2ME . ofy drl JiREa) -
MPEG audi o or AC-3, audio data is conpressed, with the |inear PCM audio
data i s no®PiHHpiessed. PREesiqitd varmietwos, 73 i #hcodel (RidA r&GF i aliey
t hree encodi ng nodes. The audio stream (#1) 74 is an audio streamfor 20
dubbi ng angresdidtivearel cepredudeifaned nempeMREEZ2s shandadido str&dmagq#0)as
73. It is presuned that the audio streans #0 and #1 shown in the draw ng

have t hes safRiANEOdNByREe, GOTe FRAEiRi FIGA68, @atH lGoBatRcaudes @Al d.east
VOB 70 is conposed of a plurality of Video OBject 25 Units (VOBUs) arranged

in the ord f+L t 1M 7. 0 5 .
PCT/ JP98/ O?élléé %/ %&9&7155!% %Uyg?gc,éﬂ?.g Clatlglac @8{\;/%%% EiOr::cﬁeusapec?snd}/1? e(t):o a

data correspondin o] .. Each.V Lnegl wdes C which . .. ..
respectivel Qék%%%tégntﬁgmgﬁgﬁﬁﬁ%iyggtggéhg.BE cﬁﬁéghéias gﬁ%ﬁxé§q%ﬁﬁﬁ?5
(2KB) and includes data which is a‘ParI of . .an 5.elenentary stream The

vi deo pack§hiﬂﬁ$ﬁg?ﬁﬁ?d9PéKrﬁﬁiqq.§tl%%ch“ units of abght 0.5 seconds is

possible. It should be noted here that the video pictures 71 in
10 the drawing are shown in the order of decoding, not in the order
of display.
The audio stream (#0) 73 is audio data which should
be reproduced simultaneously with the video stream. In the DVD-
RAM, any of three types of modes: MPEG audio, AC-3, and linear
15 PCM can be used for encoding audio streams. With the MPEG audio
or AC-3, audio data is compressed; with the linear PCM, audio
data is not compressed. The audio stream (#0) 73 is encoded with
any of the three encoding modes.
The audio stream (#1) 74 is an audio stream for
20 dubbing and has the same reproduction time period as the audio
stream (#0) 73. It is presumed that the audio streams #0 and #1
shown in the drawing have the same encoding mode, the same bit
rate, apd the same audio data.
VOB 70 is composed of a plurality of Video OBject
25 Units (VOBUs) arranged in the order of reproduction: VOBU 75a,
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I nclude data which is a part of the video stream 72. The audi o packs (AOPCK
73a, AOPCK 7@fyogsarkseach include data which is a part of the augcppisissss
73. 10 The audi o packs (Al PCK 74a, Al PCK 74b,...) each

i ncl ude datwomtii ch5bs ave®Ut of5ahe audi o sEaelam V@ABU | anthedesessniideo data
enbodi nment, the audio stream #1 has the same encodi ng node, the same bit

rate, and t@grsaEaiiting daif and hgorudi 0 Bherany iy Wit Tutge SUrlsd 1 ediich
#1 is first recorded onto the 15 di sc. Therefore, the audio streans #0

and #1 haveréggeﬁﬁq%él 16ﬁgP€8k%héT®iéméﬂﬁéf%J] &s! S gHEh' Lexedh s a
well as the autio stream#0 to secure an area In I ch audi o data for _
dubbi ng can_be recprde 2 I he, aboye, statenent .i s expl ained
nore speci f]fa;§r3fiy_f?{19€§ d&sllq?)ablaé'lq hafs Pf@egud ata: MR #1P 72 %551—1 hgt an
sane bit rate and the sane encodi ng node as the audio stream#0. This is
because, *wi ehePgBLtELYe 3/i%€3 Bt e and the same encodi ng node, the opti cal

di sc recordi ng apparatus can generate the audio streans 25 #1 for dubbing
without difficulty by cbipgi mgidée qagks dV_oREK3172a, WU _9BCB16B2b, ...) each
PCT/ JP98/ 05618 audi o encoder (the audio stream #0). This ensures that the

| audi o streammélukes dd séteciR Uil 50 aqpalritt Yo At Hd ey bdskh Os 8 eaan72Q.

Alternatively, the audio stream#1 nay have a different bit rate fromthe

audi o stream #0. In thifhgashdidepackdm® Ry dperduadd [ YaaS gdie 948l 0. Shr eHbn
#0 may not be ensured for the audio stream#L. As a resuft, the optical

di sc record&ﬂ%lude data which is a part of the audio stream 73.

10 The audio packs (Al_PCK 74a, Al_PCK 74b,...) each
include data which is a part of the audié stream 74. In the
present embodiment, the audio stream #1 has the same encoding
mode, the same bit rate, and the same audio data as the audio
stream #0 when the audio stream #1 is first recorded onto the

15 disc. Therefore, the audio streams #0 and #1 have the same
number of packs.

The audio stream #1 is multiplexed as well as the
audio stream #0 to secure an area in which audio data for dubbing
can be recorded.

20 The above statement is explained more specifically.
It is desirable that the audio stream (#1) 74 has the same bit
rate and the same encoding mbde as the audio stream #0. This is
because, with the same bit rate and the same encoding mode, the
optical disc recording apparatus can generate the audio streams

25 #1 for dubbing without difficulty by copying the output of one
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STERSR S -

oL Tt =T

apparatus may include two audi o encoders so that the audio stream #1 may
store the audio data which has the sane source as that of the | m
#0. 10 WO 3915165 |, any case, the audio stream#1 for dubbi n%lé&é’gailh{sgg

i ncl ude an gy, %iéhé’&&eg}; [ ¢ toas\téfetax&%)samrﬁweemwg at endughQio

stream #0 can be recor I's arrangenment, 1t is possible tO ensure

and #1 moy TSR EF E RbERg %%' Al TSy d Ehe ARUGT sl

the bit rate or the encodi ng mopde.. Furt hernore, is desirable that the
audi o streams #0 and #&1 h§€gattﬁé'e§-dne HRE o %I‘a@aocoﬁtléﬁ@%gtlheﬁ@}he VG e @
the sanme or different encodi ng node. The reason for this is.as 20

. follows. D¥b ffexerierbibr raspr 58080 Hheamyatin vsbzenmyé0one Iaudits ezasier . the
: This makes it inpossible for such an apparatus to simultaneously reproduce

S i AL v bl

t he audi ® Hamsarsudib anth Mty Ass trevaudid| $reamh#0dmagdavtsiheulghhered for
I nstructed to change the reproduction-target audio streans at the

boundar i es ted WegAibha 3 a1 D, St heans #Osand, #kHd Nopeifati KEGH Yo MiIERg
t he audi o 32 WO 99/31657

PCT/ JP98/ Ogaﬁj;';?a%ange’ﬁ%é ] Rfcfet 13ld %\f&ittbbf%t % x.ggngcsaéha'&ttﬁé ﬁéi&céq'_lream

to accurat I O streans oundari es since

- duct t t d f b host si de, that
mder  conth bR EH (hE e 2 tF Thtich nedcPrdgSamEoRaic aq (et of

| npossi bl e to ensure uninterrupt ed reproduction. Accordingly, it is
arranged t Hete t#Hedb@debreamesifh-#1 records the

10 In any case, the audio stream #1 for dubbing needs to
include an area in which audio data with the same time period as
the audio stream #0 can be recorded. With this arrangement, it
is possible to ensure facilitating dubbing into the audio stream
#1 though the audio atreams #0 and #1 may be different in the

15 audio quality due to the difference in the bit rate or the
encoding mode.

Furthermore, it is desirable that the audio streams
#0 and #1 have the same audio data content whether they have the
same or different encoding mode. The reason for this is as

20 follows. DVD recorders or reproducing apparatuses have one audio
decoder. This makes it impossible for such an apparatus to
simultaneously reproduce the audio streams #0 and #1. As shown
in FIG.l7, the decoder should be instructed to change the
reproduction-target audio streams at the boundaries between the

25 audio streams #0 and #1 (in both directions) when the audio
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sanme audi o data content as the audio stream #0. This elim nates the need

for switchi Rgyasigiesstreans at the boundaries in partial dubbi pggysposnses
enabl i ng uni nterrupted reproduction at the 10 boundaries. FIG 8
shows a datsa dervag 10 st g i ike0] PagibbBUGs. Fn Idersdwal daiga fer mAlRfidult to
audi o packs. In the DVD-RAM each pack includes one packet. The pack is
conposed ofy aiafke NPaCBaNYRA EhPagkalio erdaek BRS thelbbhx@drsbse Hince a
2KB, which is the sane as the sector size in the DVD-RAM The pack header

i ncl udes a o] Sy. ef ey e 4 , d.o d

The SCR i s %ﬁ%ﬂ@%igﬁt ?rgrgggtt arra;li %%Ols%%:éggl elsé aQ??%%&fg hv\/nkl?sghat tr?ges(r:turggéﬁfg'
pack passes.through a_demul tipl exor. of the reproduci ng apparatys. Here he
20 packs rg'ﬁh"hcfr 7t hémlsg% Rﬁﬁ%"&?q e pfaodﬁ‘gFﬁﬁcgﬁ‘ﬁ s isgggﬁir atsg‘(‘fEl a
into video and audi o packs by the denul tiplexor. The video data or audio.
data of Ta@PEEAEY sklorid imPeseildeclo RRsere diniRfeorertedrreprgdpstion.
deconpressed (extended) by the video decoder or the audi o decoder. 25

Each packetAdaoxtdidesly, petkes arnsegedntihatpalkoadd’d stré@mOFH B hEFords the
PCT/ JP98/ 05618 field. The packet header includes a packet start code, a

stream | D, sanfdTQudi PTdat@andontért &8t heThAashr sapehi #9 .an TrdantdfiMinates
i ndi cating an el ementary stream which includes the current pack. 5

The DTS (DggRd&eddreeqit Wt&ﬁﬁ%%ﬁ@fs&%gmﬁ@%ﬁﬁﬁﬂéé Pntpaetdh

whi ch video picture data or au

dubbings, enabling uninterrupted reproduction at the
10 boundaries.
FIG.8 shows a data format of the video pack. FIGs.9-
11 show data formats of audio packs.
In the DVD~RAM, each pack includes one packet. The
pack is composed of a pack header and a packet. The pack has a
15 fixed size of 2KB, which is the same as the sector size in the
DVD-RAM. The pack header includes a pack start code, a System
Clock Reference (SCR), and other data. The SCR is a kind of a
time stamp and indicates a time at which the current pack passes
through a demultiplexor of the reproducing apparatus. Here, the
20 packs read from the DVD-RAM by the reproducing apparatus is
separated into video and audio packs by the demultiplexor. The
video data or audio data of each pack is stored in the video
buffer or audio buffer, and is decompressed (extended) by the
video decoder or the audio decoder. |
25 Each packet includes a packet header and a payload
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data is transferred fromthe video buffer or audio buffer to a video
decoder or an audi o decoder. The DTS is not attached to (omtted in) audio
streans si nc®OM#HG7streans are decoded and 10 presented at thé’@éﬁ@sﬁm

The PTS (Presentatign Tine S s a_k of a ti and i ndi cat a
(e ac whi EReddcodbhe WPaEEStabBbgr EadesdBieRua Srkes ok Cpraged) Bubhaean
In the present enbodinent, the stream|ID of the V|deo 15 streamis "1110
0000" as sh&Wm PnDESG 8. PTRhe anid cafheD @Rtehe audi o stream encoded with

the MEPG audio is "1100 0000" (in case of the audio stream #0) or "1100

00011" (in case of theTheli ossteeamm #D , oz sapwnidenkEliGi®r Asisdbeating an
FI Gs. 10 and 11, the stream | D of the audio streans encoded with the AC 3 or

the 20 |ineaneReMcasy’ $@kkall Ghiati thcligdeguithal etirdent Reagki vate stream
1 defined in the MPEG2. Furt hernore, elther of the AC-3 and the |inear PCM

and, either of the audifgsthEam BR3¢ t pay?mg rggg]#&fH&*69695¢% e€amp

by the sub-stream I D included in the pac e
audi o packs_b AC.3 or. the linear Iude iﬂﬁﬁh 99/ 31657
BT P05) 0580 ARBHFEERRO R BY A TGt Koo R: BIC HHERIETE TGS B Py Erame
FI G 10, the sub stream | D of the audio strean1encoded wth the AC3 is
"1000 0000" 9gtR dasdAnSTRrEed Srom &he Ahder bufferooriaydie Jaskfer tRea
audio stream #1). As shown in FIG 11, the sub-stream5 |ID of the audio
stream encovades Keadsen igreaan PENLS 'derdke 0000Thei PTSasis alot hathadhed to
stream #0) or "1010 00011" (in case of the

(omitted in) audio streams since audio streams are decoded and

10 presented at the same time.

The PTS (Presentation Time Stamp) is a kind of a time
stamp and indicates a time at which decoded video data or decoded
audio data is displayed/output.

In the present embodiment, the stream ID of the video

15 stream is "1110 0000" as shown in FIG.8. The stream ID of the
audio stream encoded with the MEPG audio is "1100 0000" (in case
of the audio stream #0) or "1100 0001" (in case of the audio
stream #1), as shown in FIG.9. As shown in FIGs.10 and 11, the
stream ID of the audio streams encoded with the AC-3 or the

20 lipear PCM is "1011 1101" which is equivalent to the private
stream 1 defined in the MPEGZ. Furthermore, either of the AC-3
and the linear PCM, and, either of the audio stream #0 and the
audio Stream #1 are identified by the sub-stream ID included in
the packet payload.

25 The audio packs by the AC-3 or the linear PCM include
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audi o stream #1). As descri bed above, an elenmentary streamin which the
current pac%%/iﬁ%} uded is identified by the stream | D and t heckpres/ns618
sub-stream | AV Data Managenent File> FIG 12 hierarchically

shows the datsstgtidan amifdlowihglaiise pawgeratradéte. As shown in FRE.10,
first layer in the drawing, the AV 15 data managenent file includes a VOB

| nf or mat i o VAR ) -L ekt %P%é nhQaABl sty M@ ncbabbie with Z1e 1AC-3 is
VOBl Tabl e> f%e VOBI table will be explained first. As shown in the second

T S L e O

VOBs recorded on the DVD- M dISC t he present exa , 1t he _
N The »gaReDE the 8 Sb Tk or B SO0 T BeBaG Fha  vlEe ShbssRasa™
¢ on the DVD-RAM di sc. 25 As shown in the_third Layer in FI%.%%, .
. each vOBd 3BD of WheEBIg%sstream encoded with the linear PCM is "101 (60N

PCT/ JP98/ 05618 ("VvOBI#," ... "VOBI#N') includes information entitled "AV
File NaWEﬂ%iﬁKEhk@,bf“VﬁE Shatito Adrrersys, #0) VOB EAQIAIDEYYS " (1vCBapeapfatke

L Tinme, ' and "VOB Attribute." The "VOB ID' is an identifier of the VOB.

. The "VOB Stargiddgdeesam 1d ."VOB End 5 Address” are represented by sector

addresses. As shown in the fourth | ayer in FIG 12, each "VOB
' As described above, an elementary stream in which the

current pack is inc;uded is identified by the stream ID and the
10 sub-stream ID.
<1-2-2 AV Data Management File>
FIG.12 hierarchically shows the data structure of the
AV data management file.
As shown in the first layer in the drawing, the AV
15 data management file includes a VOB Information kVOBI) table and
a PGC Information (PGCI) table.
<1-2-2-1 VOBI Table>
The VOBI table will be explained first.
As shown in the second layer in FIG.12, the VOBI table
20 includes information entitled "Number of VOBs," "VOBI#1l," ...
"VOBI#N." The "Number of VOBs" indicates the number of.VOBs
recorded on the DVD-RAM disc (in the present example, the number
is N). The "VOBI#1," ... "VOBI#N" are information of respective
VOBs recorded on the DVD-RAM disc.
25 As shown in the third layer in FIG.12, each VOBI
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Attribute" includes "Video Attribut e," "AudioO Attribute,” and "Audi ol
Attribute.” The "Video Attribute" shows the resolution and aspect ratio

(ratio of th¥WOB831$¥al length to the horizontal 10 |ength of tHHEHYEEELHHI8of
thet U des nthe vid ! . > )
bach of +he CACRIIA A 111 bur LOPERR™ aife Tty Tt otmab bl GRXTELEY Tue Kane

entitled "Codi ng Mgde, " "Appligation Flag, " °Quantjzation, = "and ,
"Nunber of &&ESnel s. ¥OFhdDr Codi VP MBlaT tsifislir sr‘1SEncoMO%g End n'gegrﬁﬁisch j's OB
any of the MPEG audio, AC-3, and linear PCM The "APpIicatiog Fl ag"” shows
t he content £layhank afdime stra@d TNOR Qdifmixatton® i ndhedeSVORf of Rat i an

related to the quantization, such as a quantization coefficient. The "Fs"
shows a sanpdldentiffiesmieafy.the TWEB: Nurities 8WVOBhaSiett" Adddiesst"esandie "NOBhekEnd
of 20 channels included in the audio stream The "Application Flag" of the

" Audi ol At pidifes’shagrat régaskehwadbibhs sedther Vadieeskekhe "Application
Fl ag" indicates any of "sane audio data," "nearly sane audio data,"”

"dubbi ng audi o data," a gt " 3 rgz'g}zlgq__ R gkggg%&lai/%gglf3f€5fls'12' ngéhsa,r@oB

audi o data" indicates that _ _

oudi o Str eam g IR " BRIV SR PESRAPR R 1 TREGHE oAEERARH R ar el

the sane in every respect, that is, in each of the encoding node, in the

bit rate, an@udQhABEEibubges f dhecidideQRKErThute/'s Shams fohe Frs@lution

i ncluded in the audio stream #1 in one VOB correspond to the packs included

in the audi @arst mspacgi) ratio (ratio of the wvertical length to the horizontal
10 length of the screen) of the video image in the wvideo stream.

As shoﬁn in the fifth layer in FIG.1l2, each of the
"Audio0 Attribute™ and "Audiol Attribute"™ includes information
entitled "Coding Mode,” "Application Flag,” "Quantization," "Fs,”
and "Number of Channels.” The "Coding Mode" shows an encoding

15 nmde.which is any of the MPEG audio, AC-3, and linear PCM. The
"Application Flag" shows the contents of the audio stream. The
"Quantization”" includes information related to the'quantization,
such as a quantization coefficient. The "Fs" shows a sampling
frequency. The "Number of Channels"™ indicates the number of

20 channels included in the audio stream.

The QApplication Flag" of the "Audiol Attribute" has
at least two bits. The value of the "Application Flag" indicates
any of "same audio data," "nearly same audio data," "dubbing
audio data," and "customized audio data."

25 The "same audio data" indicates that the audio data
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on a one-to-one basis. Also, each pack in the audio stream #1 has the sane

audi o data as audi o data included in the correspondi ng pack
BBk b CurEBss,

audi o stream W The "nearly same audio data"” in

the audio datg Qﬁﬁ%qgggggi%tfééﬁagl#lsithgﬁggﬁégﬁgﬁggiagégoawgﬂ%‘3¥Ekﬂ%'audio

t he audi o stréam € source IS I ng audi o data"

I ndi cates that the o data of the_audig stre #1 ig.,a_dubbing._ In th

case, the vaSiFsH™ 1’1 he %gb??ﬁﬁFia Fl 1?E§E%ﬁawcg}eagﬁy%&é%%ﬁéép Stream
audio data," "nearly same audi o data," and "custom zed audi o data" before

the dubbing i#9 paFfortRel. SHRE " tDstAVRLRd ZRAPICHat £P3hdiEat e3Pt IRACK HOT the
audi o data of the audio stream#1 is irrelevant to that of the audio 20

stream #0. [lorcakimy| Bodeheinnfthremgtitbnratei camst s thenanHécagdita déen each
of the audio stream #1 is soundl ess data or audio data which is totally

different §regmdihat ®™ad hies,audino e goaeRd. iht188edl dnbeneoediiersrtdan #0 in
the present enbodi nent, the values prepared for the "Application Flag" of

the 25 " Audi tbed D " he .s S b AU .
99/ 31657 QRN G P Ere 8pEnlNEoS 2R F0d¥Y fngjc%gigggé. 0%%1%'8 a,it;(%lr? bélﬁgé_egm $0

However, the val ues_of . the " |li.catiop, Fl ags”, qf the "Audi Attrd but el
and "Audiol;ﬁqr?bﬁpg"tﬁaénﬁgg%ﬂﬁigsag}F9’b§% ea%%§§.1$h38§;ﬁ3§§9m§£ream #1
al ways be set to "custom zed audio data" or may be different. 5 <1-2-2-2
PGCl ~ Tabl e> N (Ohe peame; .apdiqi 19at & &ffegaudio data included in the

corresponding pack in the audio stream #0.

10 The "nearly same audio data" indicates that the audio
data of the audio stream #1 ié not a copy of the audio data of
the audio stream #0, but the source is the same.

The "dubbing audio data" indicates that the audio data
oflthe audio stream #1 is a dubbing. In this case, the value of

15 the "Application Flag” may indicate any of "same audio data,”
"nearly same audio data,” and "customized audio data" before the
dubbing is performed.

The "customized audio data” indicates that the audio
data of the audio stream #1 is irrelevant to that of the audio

20 stream #0. For example, the information indicates so when the
audio data of the audio stream #1 is soundless data or audio data
which is totally different from that of the audio stream #0.

It should be noted here that in the present
.embodiment, the values preparéd for the "Application Flag" of the
25 "AudioO Attribute"” are the same as those of the "Audiol
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As shown in the second |ayer shown in FIG 12, the PGCl table includes

i nformation entitled "Nunber of PGCs," "PCGClI#1," ... "PGCI#M " The "Nunber
of PGCs" i ndW@R9836%7he nunber of PGCs 10 recorded on the DVD R/ﬂﬂTdI@E’o?qlﬁ
t he present_exa he nunber is P |caII nKed
sequence of® %FB?['TBPEFy 'sedAHTE T n Blr’;% YﬁgePfvaé’s %‘ﬁt RP?'@)C% {a%l%? i s°
a pl ayback route of the |og |cally | i nked sequence of AV data. Also t he

"PGC i nf or e oudiol Atkmkute” | arl RGP AT BHPRES" MK et 1BeFRFaaTbAY

(pl ayback route) between arbitrary sections in arbitrary VOBs. Wen a VOB
is newy reserted, samPCCl The aaREEsvmah akwaysi bpl sesegoefomsiforsiened oagdio
in the VOB in the order is added to the PGCI table. The PGCI can be

defined (edaied? by {nag veedidFexrdmgi cally Iinked sequence of arbitrary
sections in arbitrary 0 VOBs containing AV data, or is a playback route of

the | ogigally_bigk penee 13fesAV data. As shown in the third layer in
FIG 12, eachy ? ? & % &%b e"PGCI#M') I ncl udes infornation entitled

"Nunb f Cells" d "Cel | ||" [ 25
argrtfgrg sectrgn ?2 aNaﬁﬂméH%H§QQEI£%B#8hW&$ﬁ E% SE8 %ﬁ by 3%8 anmo

99/ 31657 PCT/ JP98/ 05618 t he use
Now, suppose the "Nunb@®S Show® Ay thg sgeopdclaNersshowpniR FRE- 12PG@P$NPGCI

indicates a logical sequence of sections containing AV data shown by
"Cell 1," .tableelihcludess igifommatiomeeibitied| d¥omber RIIGPGEs achPEEIthe"”
5 "Cell 2," ... "Cell J" includes information entitled "VOB ID," "Cel
Start Tine,...CebECPfaybackhdi N"BumbéCeblf BGast Addieates the number of PGCs
10 recorded on the DVD-RAM disc (in the present example, the humber
is M). Here, a"PGC" is a logically linked sequence of arbitrary
sections in arbitrary VOBs containing AV data, or is a playback
route of the logically 1linked sequencé of AV data. Also, the
"PGC information” is information indicating the logical linkage
15 relation (playback route) between arbitrary sections in arbitrary
VOBs. When a VOB is newly recorded, a PGCI of a PGC which is a
simple sequence of sections in the VOB in the ordér is added to
the PGCI table. The PGCI can be defined (edited) by the user as
a logically linked sequence of arbitrary sections in arbitrary
20 VOBs containing AV data, of is a playback route of the logically
linked sequence of AV data.
As shown in the third layer in FIG.12, each PGCI
("PGCI#1," ..; "PGCI#M") includes information entitled "Number of
Cells" and "Cell 1," ... "Cell J." Here, one "cell” is an

25 arbitrary section in an arbitrary VOB which can be specified by
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"Cell End Address,"” and "Audio Flag." The pair of the "Cell Start Tinme" C

ST) and "Cel | Playback Time" C PT) specifies a section (a cell)pdfrdddase(sB
10 specifi ed¥ByY?PH87"vOB ID." As shown in FIG 13, the "Cell StPadrT'? Ti ﬁe

CST) indicghes fhe st of SEQRHO M MghHEr o PTE10s henVEBe Phe1émdisf J
t he sectio?\ttr}esuc%t(}di nzqr(? ysa Ing the CPT to the C ST.. The pair of the ’

"Cell Start Address" g "cell End. ressy I f i i ( ]

i the voscstg;f&iﬁa 1 BPCeREH CERPBCA RS RouhoBRSRG T3 RERES B (EpEFiohe
ress” A) and "Cel |l End Address" CEA i {,hin a, e of,the "VOB

Start AddrezentaissingtbVi fateysBosry %d%%éif WEA).- V\hé%qu\)@B is newy

recorded, a PGClI of a PGC which is a cell including all 20 sections of th

e.
VOB is added to the PGB tsdisvn methaudfionmimgtagescihi & Gl 2udtdcht PEafhe
whi ch shoul d be reproduced when the cell is reproduced. That is, the "Audio

Flag" ingi cegesit heraydi.o 'ste ERNT#0inkdmdee fhfgriasical wntixledinfvoB ID,"
i ndi cates the audi o stream #1 when it has value 25 "1." 39 WO 99/ 31657

PCT/ JP98/ 05648: { Ngthe tPiaseit» evpedi Mpityhde! Tihe, 8 seiionstare N@Bress, "
specified by both a pair of ‘a CST and a 8bT and a pair of a CSA and a CEA

|35 o | EL Lot RAARs % SEIA, YD Baggei on 118 VOB speciied by

| <1-2-2-3  Application B1a0% .+ of the "cell Start Time" C_ST) and "Cell
Playback Time" C_PT) specifies a section (a cell) in the VOB

10 specified by the "VOB ID." As shown in FIG.1l3, the "Cell Start

Time" C_ST) indicates the start of the section using a PTS in the
VOB. The end of the section is obtained by adding the C_PT to
the C_ST..

The pair of the "Cell Start Address" and "Cell End

15 Address" specifies a section (a cell) in the VOB specified by the
"VOB ID." As shown in FIG.13, the "Cell Start Address" C_SA) and
"Cell End Address" C_EA) are within a range of the "VOB Start
Address" (V_SA) to the "VOB End Address" (V_EA). When a VOB is
newly recorded, a PGCI of a PGC which is a cell including all

20 sections of the VOB is added to the PGCI table.

The "Audio Flag" specifies an audio stream which
should be reproduéed when the cell is reproduced. That is, the
"audio Flag" indicates the audio stream #0 when the flag has
value "0,"” and indicates the audio stream #1 when it has wvalue

25 "1."
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FI G 14 shows a relationship between several pieces of information indicated
by respective values of the "Application Flag" of the "Audiol Attribute" in
a VOBl showWO9BI@712. 10 As shown in the solid | PRESPPEOSEHE

drawi ng, a partial or | e dubbing ¢ e _perforned t he_audi 0 .stream
#1 when' t e~ Appl i cat | O Rty P reren s, SAfpftnBRE, O g o 1o SRR B A o
data." After the dubbing is conplete, the "Application Flag" changes to a
val ue i ndi CEPB ngreaiibbeagbyudrsdhda 2air q% 3 5(?_1%'1' pdRdi | E_F3 P@gary Pair of
" "dubbi ng audi o data" as "custom zed audio data.” As shown in the dotted
lines in Fl&GQ45A whrth 3 e BRj gimashewplinafI6nl3 | agiovevhe, aadiceldt maynmbe a
Is "sane-audio data,"” that is, the audio data of the audio stream#0 is

. copi ed 20 tgedtitomubi a SVOBagp&di ihed Beebtided SfreAs $ailrs offi laSIC rFEE i@ da
: onto the disc, the audio data of the audio stream #0 can be copied to the

caudi o stgeam pd gNENtAb! phitherdubli RG ishped f@rged on the audio stream #1.
i After this IS done, the applicationTlag of the audio stream #1 indicates

_"sane audiQ<ﬁ§§g§_ggazgppgiﬁﬁqigﬁyﬁ%?P>It is possible to performa whole

dubbi ng on the atdio _ _ _ o ) _
ot 4 T O g, AR LA G LR
{ "dubbi ng audi o data." <2 tical Disc Recording/ Reproduci ng Apparatus> 5
The opti cal iRfermpgdondilngireatiastidey ngeappataves valuar pfesbsrt "drmdi erbion
I's described below with reference to the
Flag"” of the "Audiol Attribute” in a VOBI shown in FIG.12.
i0 ' As shown in the solid lines in the drawing, a partial
or a whole dubbing can be performed on the audio stream #1 when
the "Application Flag" is "same audio data” or "nearly same audio
data.”" After the dubbing is complete, the "Application Flag”
changes to a value indicating "dubbing audio data." It is
15 possible to regard "dubbing audio data”" as "customized audio
data.™
As shown in the dotted lines in FIG.14, when the
original application'flag of the audio stream #1 is "same audio
data," that is, the audio data of the audio stream #0 is copied
20 to the audio stream #1 when the audio stream #1 is first recorded
onto the disc, the audio data of the audio stream #0 can be
copied to the audio stream #1 even after thé dubbing is performed
on the audio stream #1. After this is done, the application flag
.of the audio stream #1 indicates "same audio data" again.

25 It is possible to perform a whole dubbing on the audio
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drawi ngs. <2-1 System Using Optical Di sc Recordi ng/ Repr oduci ng

Appar at us> 10 99/31657 FI G 15 shows the construction of an gxanpe8nss1s
syst em usi ng ?he optical disc recording/reproduci ng apparatus of the

present enbogissmt #1Theven Siyfstehe applriddeson fmg iogiicedles "diustomized
recordi ng/ reproduci ng apparatus 10 (hereinafter DVD recorder 10), 15 a

. renote contzohl 8T datfom Opﬁﬁf%bﬁrn&ﬁémdﬁ)yﬂihgcQi.réjef)ei@orﬁéd@nt@waaﬁéli@ﬁd:iébn
di splay 12, where the antenna 11 and display 12 are connected to the DVD

recorder 10 ter Lt D 1.5C, i ch,i.g ,am optical disc and has been
descri bed eg%$%e??dﬁggFggdé?@%ﬁ%ﬁﬁ%ﬁ#@%gog 2?'10 20 conpresses the

vi deo/ audi o data _whi.ch.i s .included in t anal og .brogdcasti ng waves whi ch

is received<£hr08§ﬁlFﬁ& %ﬁnﬁfﬁﬂfé+%%2§82r998g86ﬁb§%§§%%PH§f3 as AV files
into the DVD-RAM di sc, expands the conpressed vi deo/audi o data, and outputs
t he expafided vi deo/ audi®h&i QRELSadnCd sherareplaRgrreppoducing apparatus in
Construction of DVD Recorder 10> 41 WO 99/ 31657

PCT/ JP98/ 05618 Plréskht embdidiodntli bgrdessrdbieny ddlovw onsth ucefeneoktet e the
DVD recorder 10. The DVD recorder 10 includes a control unit 1, an MPEG

. encoder 2, ardisagaccess unit 3, an MPEG decoder 4, a video signal
' processing unit 5, a renote controller 6, a bus 7, 5 a renote controller

signal receiying unitsBsr@Rd yLLLgl VebpLicdhe CHNLEC! AL rdihBIREFEDdIcing
CPU |l a, a processor b
Apparatus>
lo - FIG.15 shows the construction of an example system
using the optical disc recording/reproducing appafatus of the
present embodiment.
The system includes an optical disc
recording/reproducing apparatus 10 (hereinafter DVD recorder 10),
15 a remote controller 6 for operating the DVD recorder 10, an
antenna 11, and a display 12, where the antenna 11 and display 12
are connected to the DVD récorder 10.
After the DVD-RAM disc, which is an optical disc and
has been described earlier, is loaded, the DVD recorder 10
20 compresses the video/audio data which is included in the analog
broadcasting waves which is received through the antenna 11,
records the compressed data as AV files into the DVD-RAM disc,
expands the compressed'video/audio data, and outputs the expanded
video/audio signals onto the display 12.

25 <2-2 Construction of DVD Recorder 10>
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| b, a bus interface 1c, and a main nenory id. The control unit 1 executes a
program stored in the main nenory |d to control the entire DVD recorder 10
in terns of W@8%3W6ésYy, reproducing, 10 editing, etc. Especial | yPCHIRIGOSEHE
AV file (VOB) including AV data is recorded, the control unit 1 generates
VOB i nf or mati on and PG%?cﬁfJo met | DrPEYTF FRYIE T %o?ﬂ%gt%?lﬁﬁd‘)f
records or updates the AV data managenent file. Al so, when the AV data_is
repr oduced, thige D¥EnEeEPrdAEt 18 . coBRPoPYDt KECALdeEpt BdlRELBACSS at Fen§&Eedi yRit
specified by information "Cell" included in the PGC information in the AV
dat a managengntanf MPEGs eawodienr Bl Gal#istheckPES endadér, AarcMBEE@sdesodar 4, a
.video/ audi o data which is included in the anal og broadcasti ng waves
i recei ved by 2Qdde&sifral YfodedSiRyoini Besankepamotl JhtawELI&t e6, MREous 7,
streans. The disc access unit 3, having track buffers 3a, perforns the
: foll ow ng: und t t wpkt 1. recerd a
i recei ved%f ro%m%{eﬁ%%%%{n%ld%rr ZQ;F%Itqgft ﬁg&‘i‘g{}%{‘/ﬁ ﬂﬁ%d%c.s%ﬁ&ae%ggﬁeg{éég 5
“buffer 3a, reads out t MPEG stream 4 . 99/ 3165
PCTI 3P98 05618 11 om ¢ hel BTSRRI QT Sl Gy HIVHIRES (ReC PRabe VPR PEPFERPEODUS
t he MPEG decqoder 4 via one track buffer 3a. , During the dubbing process,
the disc acdeys R4S IHSTRFMR 1Re RBEORIMAGNaRETPENT ddbci NERE n"CPREEPLepnit
using a plurality of track buffers 3a. 5 The MPEG decoder 4
expands t he lc @RaR¥esd aVPECIFENe sihoxieidc Ani $heeadioumempmheldii se aenerel the
unit 3, and outputs the

entire DVD recorder 10 in terms of recording, reproducing,

10 editing, etc. Especially, after an AV file (VOB) including AV
data is recorded, thé control unit 1 generates VOB information
and PGC information corresponding to the recorded VOB, and
records or updates the AV data management file. Also, when the
AV data is reproduced, the control unit 1 controls the

15 reproduction of the section specified by information "Cell™
included in the PGC information in the AV data management file
shown in FIG.12.

The MPEG encoder 2 compresses the video/audio data
which is included in the analog broadcasting waves received by

20 the receiver ‘9 through the antenna 11 and generatés MPEG
streams.

The disc access unit 3, having track buffers 3a,
performs the following under the control of the control unit 1:
records the MPEG stream received from the MPEG encoder 2 iﬁto the

25 DVD-RAM disc via one track buffer 3a, reads out the MPEG stream
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- expanded vi deo data and audi o signals. The video signal processing unit 5
i converts theyyigdaggsdat a out put from the MPEG decoder 4 into vi derr/m9gnséls

]
i

i for the 10 display 12. The renpote controller signal receiving unit 8

recei ves refivbm chet MVD-RAMI dhets andmont@utehotiee coaadoMBEG st¥Ram A the
FIG 17 and infornms the control unit 1 of which operation the user has

instructed.MBBG decoder 4 Riea BNP tetek dbuffkdr B&, aBurshgwthe ndubbing
FI G 15, constructed based on the premise that it is used as a repl acenent

for a VIR U%féc@% hongne NQJi dd Mol <0 hRgtCORSigactdans WD R P4 \Mand

disc is to be used as a recording nediumfor conputers, the follow ng

constructions_ar essi bl e. That. i . ay, .qi ' S
- connect ed, 5§p59§ lﬂﬂM%ﬁﬂRﬁﬁ%;ﬁéﬁzﬁ%%ﬁgt% élg%QE&ngQﬁﬁgﬁﬁigkgﬁﬁ?E§§§|Pgd
- SCSI or IDE. Also, the conponents other than the disc access unitM§p§hg£%@am
g

in FIG 3%re achi eved dhopHER SPRASE theeXRADGR the SPPPFESSFEn

- are executed on the conputer hardware. 25 Al so, the DVD

recorder 18hieh e »eaticoud &y athe disgd orgsesmnit 3, and outputs the

. PCT/.JP98105618 cantorder (a recorder conprising a canera). In this case,

the DVD recexpandeéd widedwdeinta cateraudbd aighadephone instead of the

'receiver 9. <2-2-1 MPEG Decoder 4> 5 FIG 18 is a block

~ di agram showi ng the congld uptddw fqhde pFE&ed8LRgehndtShowBnarksGehl viffeo
i shown in FIG 18, the MPEG

data output from the MPEG decoder 4 into video signals for the

10 display 12.

The remote controller signal receiving unit 8 receives
remote controller signals from the remote controller 6 shown in
FIG.17 and informs the control unit 1 of which operation the user
has instructed.

15 The DVD recorder 10 is, as shown in FIG.1l5,
constructed based on the premise that it is used as a replacement
for a VIR used at home. Not limited to the construction, when
the DVD-RAM disc 1is to be used as a recording medium for
computers, the following constructions are possible. That is to

20 say, the disc access unit 3 is connected, as a DVD-RAM drive
apparatus, to a computer bus via an IF called SCSI or IDE. Also,
the components other than the disc access unit 3 shown in FIG.3
are achieved or operated when the OS and the application program
are executed on the computer hardware.

25 Also, - the DVD recorder 10 may be achieved as a
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‘decoder 4 includes a denultiplexor 4a for dividing MPEG streans into video
‘streans and audio streans, a video buffer 4b for tenporarily storln

!
!

"unit 4f for DYBnEREPFABTah0 SHRCIRERS & HARSER rahr2MRECT?

di vi ded vi deWG¥¥H&Ws, a video decoder 4c 1 0 for decoding the PHT 9’056‘8

d h deo b di_o buff 4d I
Storing hecaRGPREE "ol o TR, CHRP bR BYagc sl 0 Toriﬁegéggﬁgéﬁé the

audi o streans stored in the audio buffer 4d, and an Sﬂ(:é% sten1T|ne Clﬁck%
RRetngEepd P €
MPEG decoder 4. The denul tipl exor 4a divides an MPEG streaminto a video
stream and a@eceaddier S.ream The denul tipl exor 4a outputs the divided video
streamto the video buffer 4b, and the divided audio stream to the audio
buffer 4d.<2-2kn JdOIRES Dpoddmhei20 demnul ti pl exor 4a selects either of
the audio stream #0 and the audio stream #1 as the divided audio streamin

accordange with a specigigatd ofs by giic Aildakiloif e otk Ot ShELABNt BF
be reproduced. The other one of the audio streans, not specified by the

control uni knk wb ¥EES: ZE%FjE 4§§ownvﬁxgggl%gTheAé‘beigwﬂrfﬁeﬁfG"‘ﬁé' Bfie MPEG

descri bed |ca
PCT/ JP98/ 05618 The denul | exor 4a ana zes the p eadey. and t cket
header of efFIEHk qrﬁtqﬁ?9¥1 g?rg & Vﬁ#éQﬁHHRE&pEE%SPmS

4a then refers to the strean1ID and the.sub stream|D to identify the
stream of edsftpackdeni ctneamsnyand emdin debreamsyeadn ViAeocaumbierr édin for

' #0, or the audio stream #1 for dubbi ng.

temporarily storing the divided video streams, a video decoder 4c
10 for decoding the video streams stored in the video buffer 4b, an

audio buffer 4d for temporarily storing the divided audio

streams, an audio decoder 4e for decoding the audio streams

stored in the audio buffer 4d, and an STC (System Time Clock)

unit 4f for generating an STC which shows a reference time used
15 in the MPEG decoder 4.

The demultiplexor 4a divides an MPEG stream into a
video stream and an audio stream. The demultiplexor 4a outputs
the divided video stream to the video buffer 4b, and the divided
audio stream to the audio buffer 4d. In doing s0, the

20 demultiplexor 4a selects either of the audio stream #0 and the
audio stream #1 as the divided audio stream in accordance with a
specification by the control unit 1 of an audio stream to be
reproduced. The other one of the audio streams, not specified by
the control unit 1, is discarded.

25 The above orocess will be described more specifically.
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The denul ti pl exor 4a discards packs when it finds the packs belong to an

audi o strea | i,s not specified by the control unit 1 as arnp bd3/05618
: streamto bghﬁg%%ﬁ6gced. 10 When finding a pack mhiéﬁﬁgtlongs

 to an audi orgér erEEp Tées by at engDpies| the tpdckt headml bhel exos packet
, outputs the audio data stored in the payload field of the packet of the

| pack to thengydee Ry fehche pudi tRe1Lded9inhehd henple Wﬁ@%g%%nﬁm @he

t he pack. At the sane tinme, the denultiplexor 4a outputs 15 the

bel angs. o TRASLFSERERoFCah, EhfH hRRARETFRL AR sELRRM, L PR RECE U PR Tean

stored in the paylqad, field of the packet of the pack to the videg buffer,
2b with thelDi BPRiORREALYhERSTEEREEENSE ERENSBRCH “PHEThAck ANV OF hbhen T deo

20 time, the denultiplexor 4a outputs the DTS and PTS assigned to the

packet t& tfbrepmeo HBeodendiTPhestzeamst #Ped PX¥ t hbepaghdae f sskreapt ddch for
pack is input to the video buffer 4b or the audio buffer 4d at the tine

i ndi cat ed bglubb&n§CR. The data stored in the video buffer 4b or 25 the .
~audio buffer 4d is fetched fromthe buffer at the tinme 45 WD 99/ 31657

PCT/ JP98/ 05618 i ndi cat gthdyadnifl tiblexcr 42 MEaFAS08ExS>whbs 18 £inBs the

" bl ock di agram showi ng the construction of the MPEG encoder 2 shown in

2. 2 i docP RaRTer Ao e, Ao MRS, oo EORRATMA Tl KDL P Y SAEOTVER] e

encoder Ze’cgﬂt§gg unit 1 as an audio stream to be reproduced.

10 When finding a pack which belongs to an audio stream
specified by the control unit 1, the demultiplexor 4a outputs the
audio data stored in the payload field of the packet of the pack
to the audio buffer 4e with the timing when the STC matches the
SCR of the pack. At the same time, the demultiplexor 4a outputs

15 the PTS attached to the packet to the audio decoder A4e.

When finding a pack which belongs to the video stream,
the demultiplexor 4a outputs the video data stored in the payload
field of the packet of the pack to the video buffer 4b with the
timing when the STC matches the SCR of the pack. .At the same

20 time, the demultiplexor 4a outputs the DTS and PTS assigned to
the packet to the video decoder.

~ The data stored in the payload field of each pack is
input to the video buffer 4b or the audio buffer 4d at the time
indicated by the SCR. The data stored in the video buffer 4b or

25 the audio buffer 4d is fetched from the buffer at the time
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1

(System Tinme C ock) unit 2f, an encoder control unit 2g, and a dubbing unit
2h. The V|deo encoder 2a conpresses the video signals 10 received via
receiver H%P&%ﬂé?at es a video stream The video buffer 2b te"rﬁ%f%?ﬁt‘ws
stores the SIAS romthe video encoder 2a. The audi o encoder
2C corrpress\éL Qﬁg:g aud?Jg) Sl gn;ﬁ S§I’ECEI ved via the receiver 9 and generates

an audio strea dur i t he re rdi ng process. The audi o encoder 2c
conpresses a% ?L 3@%59 é%:E generate an audio stream during the
:dubbi ng process. The ot her audlo squrce is, for exanple, an audio signal
“input through a microphoffe,ldrisf RERSK 9%%W4%gat]h?x?%%t6‘ﬁcﬁh°n of
faudi o signal input through a m crophone and a decoded audi o 20 stream #0.

The audi o bihleeMPES evapdear 2| ghownr &8 FR@. 46di ocAst shawnounpEIGLi8m the MPEG
audi o encoder. The system encoder 2e, including an Al pack buffer 2el: (a)
gener at ess patkoddr theintlladest eaviasd ehected &) r agaidde#Obuffer 2b, an
gener ates audi o packs of the audio stream #1 for dubbing, 46 WO 99/ 31657

, PCT/ P98/ 05@&1@@neeheeeétoraﬁ BubibPLEXERS- 24N ANe §98Meeﬁé)>d€5:0§%55ant Bec

system encoder 2e fetches fhe video stream and the atdio stream #

respectlvel d d the o.b d ang
sequentially é@[sgéegrtlﬁaplgjf%és @Jl? go pgg’r} (z%rI;Aa{ls)erg%%A%ﬁdESngﬁgé‘s A%%S)‘f’md a
In the above Sﬁ? process, the system encoder 2e generates audio

dubbing unit '2h.

The video encoder 2a compresses the video signals
10 received via the receiver 9 and generates a video stream.
The video buffer 2b temporarily stores the video
stream output from the video encoder 2a.
The audio encoder 2c compresses the audio signals
received via the receiver 9 and generates an audio stream, during
15 the recording process. The audio encoder 2c compresees another
audio source to generate an audio stream, during the dubbing
process. The other audio source is, for example, an audio signal
input through a microphone, or an audio signal which is a mixture
of an audio signal input through a microphone and a decoded audio
20 stream #0.
The audio buffer 2d temporarily stores the audio
stream output from the audio encoder.
The system encoder 2e, including an Al_pack buffer
2el: (a) generates packs of the video stream and the audio stream
25 #0, (b) generates audio packs of the audio stream #1 for dubbing,
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packs (Al PACKs) of the audio stream#1. In this process, the system encoder

2e generates ﬁg§§ by copying the AOPACKs of the 10 audio strpaffshidseis®
t he Al pack blﬁe T and rewiting a part of the pack header and the

packet headghd (@)t tp@m&ﬁmg)lm1ﬂgp1@xiﬂg above (c) process, the system
encoder 2e sequentially outputs the VPACK, AGPACK, and A PACK one by one

in the order indicated py the SRR [8Peq+dHSetsis tﬁ@e sssyssg S YFHEBEr 2@

15 outputs these packs as VOB to the disc access unit 3. G 25 shows the

VOBs out put t he e n n "

vi deo pack ES% t%oﬁ'g‘ﬁ ﬁgﬁéap{lgc nJi t%% Cgl% g%: F S;‘{% #?gd) (g\%%ﬁé%tﬁvely
"A#l " an audi o pack of the audio stream #1 g ach of the

Al PACK 20 af@omh&hgovAdroc SMtdssorli A BhéaéHdbPh nEE2Fo 20hanch se R aLly
data, but has different stream|Ds (or sub-stream|Ds) and different SCRs.
The SCR of idemextaaeK wideoppackss (¥gBACKsd) and SORisi packAOPACKPALKSHe In
pair plus a predeterm ned value a, so that they are nultiplexed to be

| ocat ed at agjeacebbver (Larp2bcpka¢exhen $petdBerkbder V\Ded9UY&I6bItes audio
PCT/ JP98/ 05618 The STC unit 2f generates an STC which shows a reference

time used inRjddig encoder 2. The dubbing unit 2h, after a VOB read fromthe
DVD- RAM di sC Is input fromthe disc access unit 3 during the dubbing 5

process, V\dpt%h- newﬁ'%)udé'g ghgagﬁdi égg{ebﬂl t#lie Pay] qagh {1 ;?Jlrgcggs g nd @A}‘gs.sem

in the VOB romt
encoder 2e generates Al_PACKs by copying the AO_PACKs of the

10 audio stream #0 into the Al _pack buffer 2el, aﬁd rewriting a part
of the pack header and the packet header. In the multiplexing in
the above (c) process, the system encoder 2e sequentially outputs
the V_PACK, AO_PACK, and Al_PACK one by one in the order
indicated by the SCR. By repeating this, the system encoder 2e

15 outputs these packs as VOB to the disc access unit 3.

FIG.25 shows the VOBs output from the system encoder
2e. 1In the drawing, "V" represents a video pack (V_PACK), "A#0"
an audio pack of the audio stream #0 (AO_PACK), "A#1l" an audio
pack of the audio stream #1 (Al_PACK). Each pair of the Al_PACK

20 and the AO_PACK.Corresponding to each other have the same audio
data, but has different stream IDs (or sub-stream IDs) and
different SCRs. The SCR of the Al PACK of a pair is equal to the
SCR of the A0_PACK of the pair plus a predetermined value a@, so
that they are multiplexed to be located at adjacent or near

25 places in the VOB.
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audi o buffer 2d, then outputs the VOB to the disc access unit 3 as a VOB
af t er dubbi ng. FI G 20 shows the operation executed during the dubbi&%
process. TheW@¥@I6J shows that the VOB is 10 the sane before Z&IVRPYRI0I§ he

dubbi ng except that the, Al PACKs chapge,to Al' PACKs. That,J.S, ile the VOB
read fromthe DVD‘RAMelmesc s r8pt du?c%d W%‘?‘%’C%Eé’he??&;wﬁ&c heSHOWS a
dubbi ng unit 2h sequentially stores the packs of the VOB before dubbing

into the buFRERTERACet kdmer Mfiesdd Hhe ARFAFEL4-of only the Al PACKs 15
anong the stored packs with other data. The disc access unit 3, having

track buffers 3a, perf dthes duindifngl bwiitnghundéterha ¥OBt readofromethenbyYbtRAM
unit 1: records the MPEG stream received fromthe MPEG encoder 2 into the

DVD- RAM di sgi¥ta igneippaek ki ethaadiseadarss t ifiVPEG Ghrtag 20 ef raubbirg
DVD- RAM di sc, and outputs the read MPEG streamto the MPEG decoder 4 via

one t1ack DuEhees3a. regBiddld dilte DN Nl 08RBeal R EHEC SRR UPHd1d of

perfornms the recording and reproducing in para using a plarality of
track buffe 3a, <£% =3 Dis C Uni > 25 . 0
t he construsc-?’fao%‘le-f- %‘ésdggc%gécggéﬁuwﬁcr% ot %dgiﬁlffg’% téténed sﬂo\%‘ the
PCT/ JP98/ 05618 .3 shown in FIG. 16. The disc access unit 3 includes track |
buf fers 3al 2P8i8aPuffrHod cAPsh AFPEES BReE¥eB( EPr ShechlSsctaGRETDH IRyt 3
processing unit 3c, and switches 3d and 3e. The track buffers 3al and 3a3
are used foRsreéadVoy Bitgra dulpinge diBG il sheowsr ddie bapesatizdar exeicghad
are used for witing onto the disc. _
during the dubbing process. The drawing shows that the VOB is
10 the same before and after the dubbing except that the Al _PACKs
change to Al'_PACKs. That is, while the VOB read from the DVD-
RAM disc is reproduced by the MPEG decoder 4, the dubbing unit 2h
sequentially stores the packs of the VOB before dubbing into the
buffer 2hl then replaces the audio data of only the Al_PACKs
15 among the stored packs with other data.
The disc access unit 3, having track buffers 3a,
performs the following under the control of the control unit 1:
records the MPEG stream received from the MPEG encoder 2 into the
DVD-RAM disc via one track buffer 3a, reads out the MPEG stream
20 from the DVD-RAM disc, and outputs the read MPEG stream to the
MPEG decoder 4 via one track buffer 3a. During the dubbing
process, the disc access unit 3 performs the recording and
reproducing in parallel using a plurality of track buffers 3a.
<2-2-3 Disc Access Unit 3>

25 FIG.21 shows the construction of the disc access unit
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The ECC processing unit 3c perforns the ECC process on the data read

* through the We#&,gk_,,.,pi ckup 3b in units of 16 sectors (in an ECepdy,goknsdist )
. when data on the disc is 10 reproduced. The ECC processing unit 3c perforns

i the ECC pr ogestsowd iferTaipe i nftie tdicitgaddes swirtich Bdriolwde £Qrdtbckufifiers
. when data is witten onto the disc. The switch 3d connects the ECC

| processi ngj%é‘ittg%aé), tag dpetdaPYiStupdaly OrasagcS O (ERabr! B rir@t {1e§ aCo8e)

' stored in the buffer when data on the disc is reproduced, connects the

ECC processing uni C t track f.f o a4_when data is witten
onto the di%’é‘,%%\ﬁa&{:‘%n Eé’gfcslgt%heaéécsg}rié:ggﬁ’rsess?ﬁ%dugrﬁg € to any of the track
buffers 3al to 3a4 in sequence so that the reproduging and witi are .

- performed in real tine rF??%kZEUSEES?néﬁixﬁﬂgsgﬁg A& upegd $ﬁ§:sﬁf?gﬁng
t 3e connects the track buffer 3al or 3a3 to the MPEG decoder 4 when data on

. the di sc5i sdabar domethe cdhsrecand tihe thradkk uftersadramds3ad ane wpeed for
-encoder 2 when data is witten onto the disc. When the dubbing process is
execut ed, thei2ingwonth Imecadsects alternately the track buffer 3al and

: 3a3 to 49 WD 99/ 31657

PCT/ JP98/ 0561 8 the MPhGLesadesrdcagsifignuaGts 3 tespebehy the tE@Skprocess
buf fer 3a2 and 3a4 to the MPEG encoder 2. Since the switches 3d and 3e

oper L 22 asoHeRHL A 00E, EREQLERT A ISOMLLE BREISRL 9 o8n0lls of 16
the audio sggg%gril Qﬂlf OégEdEé)é/ E)H%CIY:PE%nel C)Od%le% d'g%ra e)é%rrpltg,e tg(:aisc is
10 reproduced. The ECC processing unit 3¢ performs the ECC process
on the data input though the switch 3d in an ECC block unit when

data is written onto the disc.

The switch 3d conpects the ECC processing unit 3c to
the track buffer 3al or 3a3 so that the read data is stored in

15 the buffer when data on the disc is reproduced, connects the ECC
processing unit 3c to the track buffer 3a2 or 3a4 when data is
written onto the disc, and connects the ECC processing unit 3¢ to
any of the track buffers 3al to 3a4 in sequence so that the
reproducing and writing are performed in real time when the

20 dubbing process is executed.

The switch 3e connects the track buffer 3al or 3a3 to
the MPEG decoder 4 when data on the disc is reproduced, connects
the track buffer 3a2 or 3a4 to the MPEG encoder 2 when data is
written onto the disc. When the dubbing process is executed, the

25 switch 3e connects alternately the track buffer 3al and 3a3 to

49



H

reading data fromthe optical disc and storing the read data into the track

buffer 3a3 can be perfornmed in parallel with the updating the audi m
#1 stored i nA¥R¥ck buffer 3al and 10 stori ng the updated alf&q‘é‘&g?’b%jﬁ

into the tr e Thi i 0S5 iRl I dubpi
real tinme V\:%IEFEP%EE gleggéleg ?eépggh‘%zi&etcg%_ %ilt%\ﬁl%iatti%r%git %(ranne%%'g( userfé]9 282
presses RE ey, Qqn the r e 15 controller 6, the control unit 1 is
notified OFEEB §F§ t eQAﬁnﬁﬁg%oﬁ??Sﬁ?Erﬁsignal receiving unit 8 and the

bus 7 shown in FIG 16. After receiving the above notification, the contro]
unit 1 instructs the MPEERERcSBE SWitLhempres&nthe’ s i arerakigso a0 degratbed
‘included in the anal og broadcasting wave the receiver 9 has received. The
control uni ebbvehefhenseading thromithe apddseludiisc3d o the twriting @Bso the
obt ai ned by the conpression onto the optical disc. Wth the above control,

t he MPEG £nexdder cansbewpeirffozimel &nlPagulpeliswilh vhdeeewtiefngcofipthesaddio
by the video encoder 50 WO 99/ 31657

 PCT/ JP98/ 05@%&&%\tﬂ%@ﬂfb(i%féd@%&%n@n@ﬁbOélﬁeaa?rt.fze auglhe YNHMIF0_the

conpressed by the audi 0 encoder 2c to the audio buffer 2d, in sequence. The

syst em encodger. ra t aydi r # i e [ h Ld
stream and %hgdéﬁgggg%gt?ggﬁ%Egeregggggﬁvgﬁghf%gal?ﬂgkgpée%ﬁgu?ggb §8¥éngﬂto
the audio b%ﬁé”t%gbk buffer 3a3 can be performed in parallel with the

updating the audio stream #1 stored in the track buffer 3al and
10 storing the updated audio stream into the track buffer 3a2. This
makes it possible to perform the dubbing in real time while the
disc is reproduced. |
<2-3 Writing>
When the user presses RECORD key on the remote
15 controller 6, the control unit 1 is notified of it wvia the remote
controller signal receiving unit 8 and the bus 7 shown in
FIG.16.
After receiving the above notification, the control
unit 1 instructs the MPEG encoder 2 to compress the video/audio
20 signal included in the analog broadcasting wave the receiver 9
has received. The control unit 1 then instructs the disc access
unit 3 to write the VOBs obtained by the compression onto the
optical gisc.
With the above control, the MPEG encoder 2 shown in
25 FIG.19 outputs the video stream compressed by the video encoder
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and nul tiplexes the three streaminto VOBs and outputs the VOBs to the disc
access unit 3y soddesy bus 7. More specifically, the system eneQaaR0sAS:
(a) 10 generates packs of the video stream and the audi o stream #0, (b)

gener at es au@ia0 peckshef vikkecaudubfetr e2bn dhd aodtpakrspether mbudio stream #0
mul ti pl exi ng, as described earlier. <2-3-1 Generating Video Packs> FI G 22

§ s a fl owchaidond¥ud i tihy Phecesdidf dicadser aki vS paecksaglibheowi£le® 24, in
stream and the audio streanms #0 and #1, the process being perfornmed by the
ysten1encod%%q§%nég¥asysten1encoder 2e, the instant when the video

ncoder 2a starts encoding, perforns sinmulations of the anount of the video

ata and audi o data respgctively occupying the video 20 decoder buffe '
equi val ent to the video %fF¥P¥3B §H§h¢%¥1%§(§ﬁ%?r8%e§ &ﬁ%ﬁﬁé%%gs£ream #1
pparatus and the audi o decoder buffer (equivalent to the audio buffer 4d
hown in F GWiglef fefchiay odihe ngidafar attkeqmt epnd21fhe Tarddar assgeaay #0
i n the payload field of each video pack is input to the video decoder

gouf fer of 25 newspeacprveduyci fgomppheatvideat tuffdr n2b i addc dhed sndidebSERexr 2d,
he 51 WD 99/ 31657 PCT/ JP98/ 05618

fdata is fetched moniglexdseensdeenses Httetan ahthedBgmanddbeepadsbyheheors
DTS. The capacity of the video decoder buffer has a limt (224KB accordi ng

0 the standa/f)ehel &l Y Ere D {PES ofhbhgRaek is defined regardl ess
f the video decoé%r 5 buffeﬁ capad?ty, t he Bufggr may overfl ow. The

i mul ation is performed gt he atep 221109, Shegle { gy SRAR0° dilkade, 2TBUN (o)
10 generates packs of the video stream and the audio stream #0, (b)
generates audio packs of the audio stream #1, and (c) performs
multiplexing, as described earlier.
<2-3-1 Generating Video Packs>
FIG.22 is a flowchart showing the process of
15 generating packs of the video stream and the audio streams #0 and
#1, the process being performed by the system encoder 2e.

The system encoder 2e, the instant when the wvideo
encoder 2a starts encoding, performs simulations of the amount of
the video data and audio data respectively occupying the wvideo

20 decoder buffer (equivalent to the video buffer 4b shown in
FIG.18) of a reproducing apparétus and the audio decoder buffer
(equivalent to the audio buffer 4d shown in FIG.18) of the
reproducing apparatus (step 221). The data stored in the payload
field of each video pack is input to the video decoder buffer of

25 the reproducing apparatus at the time indicated by the SCR. The
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the video data and audi o data respectively occupying the video decoder
buffer (equivalent to the video buffer 4b shown in FIG 18) of a re roduc%ng
appar at us an®Q@R¥3Y8Hi 0 decoder buffer 10 (equivalent to the ad&G'OTBHPIA

4d shown in ELG 1 0, e cl t . o f¥g$e it ;
changes in fiﬁggscggande%%f pflrxﬁogﬁlplatg%. aﬁ?g{a%u&é%%vge?he%qgl mi ata\iMonlegF tﬁéme
vi deo decoder huffer, .In the drawing, the horizontal . axis represents ti

and 15 the w&ficahedh,i% the %T’]%untgg? GRRBEL Gt Qfol;@ﬁpyilﬁ&dtoﬁﬁe% biErer
decoder buffer, TO the tinme when the video decoder buffer starts receivin
data, and Vhas(@Ehdimkd i R24kh a¢cerdingapn) thee s§andarfput Fhenafereal ‘gg?n
T2 and T4-T6 each represent the tinmes when data is fetched fromthe video
decoder buf e, SChieofir ehengaick 3G wie firead busgardheseofr Ehenptiideo tdacoder
data transfer fromthe video decoder buf f er to t he decoder S

performed i peifrdm@neapstYtyfhecid mbufiekndipat 66ethtowi e Mensamuadtdion is
anount of data fetched fromthe buffer at tine T4 started being input to 25

he buffer. S ¢ i hi idi i .t ai
00/ 31657 Porrorticd ia! EReT3replon & ICeck oy Glaflo i hS amouf® of

data fetched.fromthe Quffer at ti T5 started being.input to.the ,huffer,
e i1 s hediisl YRAEE AMERCanR Addio, '$ad Ao SPe QLR LI RAEES It i | flueo
to/fromthe video decoder buffer is called VBV del a

. 5 Th
si nul ati on eRI&pabudifest (RFuAVELENGechYerthRuf Vééeﬁy ik er dftx F”?O%m in

simlar to the sinmulation of the video
FIG.18) of a reproducing apparatus and the audio decoder buffer

10 (equivalent to the audio buffer 4d shown in FIG.18) of the
reproducing apparatus, in accordance with changes in the SCR and
DTS of the pack.

FIG.26 shows the simulation of the video decoder
buffer. 1In the drawing, the horizontal axis represents time, and

15 the vertical axis the amount of wvideo data occupying the wvideo
decoder buffer, TO the time when the video decoder buffer starts
receiving data, and Vin (the inclination of the graph) the data
input bit rate. Also, T2 and T4-T6 each represent the times when
data is fetched from the video decoder buffer. The drawing is

20 written based on the presumption that data transfer from the
video decoder buffer to the decoder is performed
instantaneously.

The time T1 indicates the time when a certain amount

’ of data fetched from the buffer at time T4 started being input to
25 the buffer. Similarly, time T3 indicates the time when a certain
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decoder buffer shown in FIG 26. However, the audio streamhas far smaller

amount of dat&B&Q)?qu;at e) than the video stream Also, the Capafhfrﬁrg&o&sﬂ?
er a

audi o decoder (4KB according to 10 the standard) is smal n

that of the yjdeQr d6E088EaPEEEEheq ThE oRY HIRINKANERLET a 26t JRE CTBI ReA A B eing

of which of video data and audi o data shoul d be generated, in accordance

w th the amount of .dat t i.h th i ut.fer. [ 0, er

2d (step 2221)1.1p‘i t% the" B en dgp\ér ?n"ej#%g ae?l\ﬂ%ge}ggg‘g%gﬁi gagé[efi E%l%' and
the system encoder 2e fetches a predeterniEed nount gf Vi deo datg d
(equi val ent PBEPRE Sz ofeFhalBa @Rt | 8Fd dfte hEO(FHEB eV} 9P FRAT
video buffer 2b (step 223), and attaches the packet header and the pack
{header to tHeufferhdd ¢prdeedd¥BY ded@ap 20 224). Wien deternmining as audio
data in step 222, the system encoder 2e fetches a predeterm ned anount of

audi o data (equival ent Thet heimayYetbbdnt hef paglpadionel of ofthteheanddico decoder
packet) fromthe audio buffer 2d (step 225), and attaches the packet 25

header and thgrpaek pieadriid audte it shadiawdity daia dEheDat26h. oF3 the Wadeo
99/ 31657 PCT/ JP98/ 05618 A pack for

the audio Stéggghg# bt s SskrE hﬁi‘sgg@‘?rat difedm tﬂiﬁpéﬁﬁikorséé@a has

audi o stream #0. hat 'i1's, the pack for the audio stream I'S generated by

copyi ng the pack faor, .t he audi o_stream #0 tep 227). . . _The

yoY e encodbat sETAIIE RHRLEEN BEatAL padk it Vi helnaR At oVideP rrrTeR™:

(not illustrated) in itself (ste . )
Also, the capacity of the audio decoder buffer (4KB according to

10 the standard) is smaller than that of the video decoder buffer.

The system encoder 2e determines a pack of which of

video data and audio data should be generated, in accordance with

the amount of data stored in the video buffer 2b and the audio
buffer 2d (step 222).

15 When determining as video data in step 222, the system
encoder 2e fetches é predetermined amount of video data
(equivalent to the size of the payload field of the wvideo packet)
from the video buffer 2b (step 223), and attaches the packet
header and the pack header to the fetched video data (step

20 224).

When determining as audio data in step 222, the system
encoder 2e fetches a predetermined amount of  audio data
(equivalent to the size of the payload field of the audio packet)
from the audio buffer 2d (step 225), and attaches the packet

25 header and the pack header to the fetchéd audio data (step 226).
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229). When an end instruction is not detected, control returns to the step
221 (step 230). The generated vi deo/ audi o packs are stored in the
vi deo/ audi o WRI3MFfers until they are fetched in 10 the mul t PpFdkI&R;618

Cequent] al 13 Gorer S R SIS SR Tkl ARG oaed) CREtdredf £rom

audi o stream #0, and the audi o stream #1 respecti vel store%@}n t he ¥ide
buf fer 2b aHdcaR@ck A% ebhegavgfocstgream glner £lay Pickd IEU:EI;&FO Sty
#1> FIG 23 is a flowhart show ng the process of generating audi o packs of
the audi o saudam #tream dibbisggenrdnated byheomvamighghshamwck ferathedaudio
process of step 227 shown in FIG 22. 20 When a newy created
ACPACK i s ssbredmi #10a(pael Raffler (not illustrated) (step 231), the system
encoder 2e copies the AOPACK to the Al pack buffer 2el (step 232). The
system egcoder 2e then14RaRGA% drl @t Sid CaFdESs nﬂﬁéegeﬁéeﬁtéde@a@k tihe a
stream | D or sub-stream I D i'n the AOPACK 54 WO 99/ 31657

. PCT/ JP98/ 05?31:§e8t %ﬁdaﬁaigh%aﬁgggﬁkfgw f(?lrot Oeilliﬁ%g%%geégdgﬂx Tﬁggef@ark%e?ep

t he val ue of ~“a copy/ origina rom"0

encoder 2e ges_t he value of the SCR so that th ACK i s_| ocated
innediatelygggper Bhepear end ABSAEES ?P\ki%%?%s&%ﬁéﬁgégf ﬁ88F5°3aEF§WﬁnS
the audio stream #1 are generated as i i

to the step 221 (step 230). The generated video/audio packs are

syst em

stored in the video/audio pack buffers until they are fetched in

10 the multiplexing process.

By repeating the above steps 221 to 230, the system
encoder 2e sequentially generates the video/audio packs for the
video stream, the audio stream #0, and the audio stream #1
respectively stored in the video buffer 2b and audio buffer 2d.

15 <2-3-2 Generating Packs of Audio Stream #1>

FIG.23 1is a flowchart showing the process of
generating audio packs of the audio stream #1 for dubbing. That
is, the drawing shows a detailed process of step 227 shown in
FIG.22.

20 When a newly created A0 _PACK is stored in a pack
buffer (not illustrated) (step 231}, the system encoder 2e copies
the
AQ_PACK to the Al pack buffer 2el (step 232).

| The system encoder 2e then changes the audio stream
25 number specified by the stream ID or sub-stream ID in the AQ_PACK
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descri bed above. The generated Al PACKs are stored in the Al pack buffer 2el

until they ar‘gof %ﬁggd in the multiplexing process. 10 PCT/JPYG058E R
val ue is changea as descri bed above due to the foll ow ng %eason.
a

If there
are two paclesdred rig tike shhep8ck bufferegedd f&amy #ppe? atls Bﬂgpﬁkéngﬁé the
two packs at the sane tinme to the demultiplexor |ocated before the audio
decoder buf kerLuelhbs amgopguexriginginofilag OSpemafl'08n tef tHe tekept 2BRexor The
115 <2-3-3 Mul tiplexing> FIG 24 is a flowhart of the multiplexing process
in which thepusdemeareader e chahgebexhe thaud dep sheedORarsb tbkatuthe Al
streans #0 and #1 in units of packs. The system encoder 2e perforns the
mul tipl exin py Qc f al ooy | oW neg abAOR eh tEheroB
vi deo pack, $K@X&<Q gégail\%SA S om%ﬁélny%%g%EZOErn?%%#q%% sySt em encoder
2e judges_whet her or nore packs are stored in any of the video pack
buf f er, aﬁdiﬁ“ﬁﬁ%kggg*fer, 25 and the Al pack buffer (step 241). \en
havi ng judged that one 55 = WD 99/31657 )

PCT/ JP98/ 05618 or nore PHEKS RICKT oPEJThEnQUS SHhisRBIE} 2E8°r G5ASTARSA as
SCRs of the packs and detects a pack having the SCRwith the earliest tine
(step 242). Jéemcsiseémaboreder TPheogeperatese Akt BACKS pack shere| énedhehapl
ﬁpack fromthe buffer (step 243). By repeating 5 these steps, the video
packs, AQpgsksk miFEed _paaksungié nthéy plaveed fetcheaneiNORhe e tdpderxing
of time indicated by the .

process.

10 : The SCR value is changed as described above due to the
following reason. If there are two packs having the same SCR,
the reproducing apparatus outputs the two packs at the same time

to the demultiplexor located before the audio decoder buffer.

This may cause an abnormal operation of the demultiplexor.
15 <2-3-3 Multiplexing>
FIG.24 is a flowchart of the multiplexing process in
which the system encoder 2e multiplexes the video stream and the
audio streams #0 and #1 in units of packs.
The system encoder 2e performs the multiplexing
20 process as follows, in parallel with the generation of the video
pack,
AQ_PACK, and Al_PACK shown in FIGs.22 and 23.

The system encoder 2e judges whether one or more packs

are stored in any of the video pack buffer, audio pack buffer,
25 and the Al pack buffer (step 241). When having judged that one
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SCR as a sequence of packs. After one VOB is witten onto the disc, the
control unit 1 newly generates the VOB information and the PGC 10

i nf ormati on SMOWH31687FI G 12 and adds the generated informati on FPer{FR8/0A§)8
data managenent_ fil e. I.n the new enerated VOB infarmation, .the

appl | cat | on 1 PR HARKS, A% SHOREan ST4 GV =g oo et ce B5ath, 1 seRs of
data." The application flag of the audio stream#0 is set to the sane val ue

as the audi 0-1% r B8RKS1 ants A%ieeGletv § BoREr DNBHTHECERRT SFRaM i | Hee ugegldest

cell having a playback section ranging fromthe start to the end of the
newy witterimeOB(stemmhiddudi FHe syster ededder e opdiputsp&dief ideseched pack
stream #0." <2-4 Dubbi ng> 20 When the user presses DUBBI NG
key on the radtgetenksoltdhey pack t&rompeke f pulidePClstdpe 4Bt s ol Bynicepéating
notified of it via the renote controller signal receiving unit 8 and the

bus 7_ shoyn #e £ G diGe ﬁ,f t &ihd e%id‘éwgphéﬁséboxg_ rij’ééchC?‘tér?@, ine p%‘}_rlég Olare
25 unit 1 reads the P informati on and the VOB Thformati on fromTtThe 56

WD 99/ 31657 . . , PCT/ . J.P98/ O dat a
menagenent (THLtiRlexed inte one VOB, in fhe opger of,cime 1ufitatY¥a Bl the
controls the disc access unit 3 and the MPEG decoder 4 to read the

det er mi ned B 2®nt AEIYERLEaPTdPECXENd reproduce it. In parallel with

this, the control unit 5 1 controls the MPEG encoder 2 and the disc
access-unit 3 to nodifyASHer tone N@Roist veakteR iomtchetheoBlisad thet gontrol
aise unit 1 newly generates the VOB information and the PGC
10 information shown in FIG.1l2 and adds the generated information to
the AV data management file. In the ﬁewly generated VOB
information, the application flag of the audio stream #1 for
dubbing is set to "same audio data." The application flag of the
audio stream #0 is set to the same value as the audio stream #1.
15 The newly generated PGC information includes a cell having a
playback section ranging from the start to the end of the newly
written VOB. The audio flag included in the cell specifies
"audio stream #0."
<2-4 Dubbing>
20 When the user presses DUBBING key on the remote
controller 6 after specifying PGC, the control unit 1 is notified
of it via the remote controller signal receiving unit 8 and the
bus 7 shown in FIG.16.
After receiving the above notification, the control

25 unit 1 reads the PGC information and the VOB information from the
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Iaccess unit 3 and to wite the nodified VOB onto the optical disc. FIG 27
shows the du cess with the timng when 10 the disc acc ,w}' 5618
performs reagQL \wanng, and with the timng when the MPEG enco gk

rewites thﬁvaaét% slarRdyenitnt 3 P shavaetbensorls @ vefs tde waﬁbsédsﬁd
and 3e shown in FIG 21 perforned by the control unit 1 with the timng

shown in FIG 27. 15 47, r I
represent the track buf heef Sc%,nbrc%f' @acﬁ % t%@rﬁl%c%cggggeb%%{c\é§%ﬁgv}ﬁ |3 and
FI G 21. The_hori I.S_represents tlne an d_the ve aX| t he
anount of d'é?‘ y‘f‘?@"‘éﬁﬁhﬁ FRc K i e ‘?’F’ expinggd R@:?d ecPPreAR!
represent the tinme 20 periods during which V CBs bef ore dubbi ng are read
fromthe opfiéq adidsTeRKPANGR bt nt SnTBRraidsl wWith HhdisreXhe .CORETSN BEt
3d. T3, T5, T7, and T8 respectively represent the time periods during

whi ch VOBs af tcmn‘dnbbisng:lmr eMPREG Cc et ddenm ZB2ndIBdhe TB2 scamakbddds amhit 3 to
witten onto the optical disc via the 25 switch 3d. 57 WO 99/ 31657

PCT/ JP98/ 05ab81ifyC 38l ghake aalY@BoWyttedrs #ead rangher WoRen-&laid i Eb? tfige t idi®c
periods shown in FIG 27. For exanple, a section (A of the VOB befor

dubbing 1s beesdirkie Th afith '8 A%l Eé}é) 1R o AFORIohE M t}ﬁéeBp‘E%%l

the disc during T3. Ta an respective
repr esent tgg tlne perlods during which VOBs stored in TBl are dubbed and
stored

FIG.27 shows the dubbing process with the timing when
10 the disc access unit 3 performs reading/writing, and with the

timing when the MPEG encoder 2 rewrites the audio stream #1.

FIG.29 shows the control of the switches 3d and 3e shown in
FIG.21 performed by the control unit 1 with the timing shown in
FIG.27.

15 | In FIG.27, TB1 to TB4 respectively represent the track
buffers 3al to 3a4 in the disc access unit 3 shown in FIG.21.
The horizontal axis represents time, and the vertical axis the
amount of data occupying each track buffer.

Tl, T2, T4, and T6é respectively represent the time

20 periods during which VOBs before dubbing are read from the
optical disc and stored into TB1, TB3, TBl, and TB3 wvia the
switch 3d. T3, T5, T7, and T8 respectively represent the time

i ) periods dﬁring which VOBs after dubbing are fetched from TB2,

TB4, TB2, and TB4 and written onto the optical disc via the

25 switch 3d.
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into TB2. During these time periods, the dubbing unit 2h of the MPEG
encoder 2 replaces the audio data stored in the payload field of each gack
of the audi VOOPBEI #1 with new audi o data. 10 Tb BRHIA%§/05013

Gubbed and 4t or 60| nt of TRA2BARE R (IOE 99 Thc Ae Ak A5 up bEF mlgﬁr?hé

time periods Ta, Th, Tc, and Td. That is, these tinme periods are

successi ve.theTiiiqng Perdiads, &hanp tle 6ol fad (?rxr?é‘éi’]tﬁ/ theS8GtL0R (B ©
unit 1 in which the control unit 1 alternately connects two pairs of TBs (a
pair of TBltlendvOB2bafdre plibbDhgTBS ambdBAhriogt 8. MeEG &heodescizionr (A)
each Ta, Th, Tc, and Td so that the dubbing is perforned, and at the sane

tinme, uses éf@e:@tawbm@rigf wiBstehhenpal thehidilsd uingiSEsl. i n the
dubbing) to 20 read/wite data fromfonto the optical disc. This enables

the dubbgng unit 2h OfIhh?Iﬁpﬁg eﬁﬁogﬁﬁ %d“%é%ﬁgéﬁfgéﬁﬁ Febbe gent the time

consecutively in real tine. s also possiblée to performa parti al

dubb b h h

5 controf ISEHART Eéﬂ?ﬁ%}gﬁﬁ Ty Ve oSEoHHATRE f@f&%%' f'a‘ﬂ’?i% 434 Segpea
99/ 31657 JpP98/ 5618 .

recei vi ng aPtstBarct iR SR&IR LiMe REHINIY ("g‘ﬁ q?%f?ﬁe“?i%{zg of L

controller signal receiving unit 8 via the bus 7, the control unit 1
i nstructs tMREGuBbicegeanid zrpdacere tREGwdiedeata tstezplada tHke apgydoad
data stored in the payload 5 field of the current audi o pack of the audio
Zbgﬁﬁﬂb#l wEidl dewf aedch gatk; ofh¢her aveiivi s mvam Nkl ructh onewoapdise datta .
10 Tb and Td respectively represent the time periods
during which VOBs stored in TB3 are dubbed and stored into TB4.
As shown in FIG.27, there is no gap between Ehe time
periods Ta, Tb, Tc, and Td. That is, these time periods are
successive. This is achieved by the control performed by the
15 control unit 1 in which the control unit 1 alternately connects
two pairs of TBs (a pair of TB1l and TB2 and a pair of TB3 and
TB4) to the MPEG encoder 2 for each Ta, Tb, Tc, and Td so that
the dubbing is performed, and at the same time, uses the other
pair of TBs (the pair which is not used in the dubbing) to
20 read/write data from/onto the optical disc. This enables the
dubbing unit 2h of the MPEG encoder 2 to perform the dubbing
consecutively in real time.
If is also possible to perform a partial dubbing by
instructing the ON/OFF of the dubbing operation using the remote

25 controller during the dubbing process. This is explained in

58



f

' streans 15

| (OFF), the control unit 1 instructs the dubbing unit 2h to pause repl acing

data. It is ahigﬁﬁﬁgfible to return the dubbed audio strean1101ﬁﬁmh?ﬁ@gﬁs

state before To achieve this, the dubbing unit 2h wites

audi o data ?Eeﬁgqj'Tﬁﬂénp§ﬂd§¥$fﬁgﬂ&hoin§%9@d%¥aﬁ(ﬁotgﬁeéﬁgéoﬁﬂéﬁﬁﬁbﬁgng
over that of the audio stream #1. Each tine a VOB included in a PGC is
dubbed, the ntrQl _uni.t e i ' f -Qf i ;

4R} ‘ot St SxslBRER rEoVRERTRE SdbrT sl § weathe
wi t hout updating the application flag of the audio stre #0. The r.easgn
for not chaBgnd A HNSpEPRERPLORMtRd GMYHeICkRI BRS: ABBRATH0 Und ladh OF the
fol | ows. Even after the audio stream #1 is dubbed, it is possible to
return the YEBGeenaelier s2r samrepliase2thecagdhp edpErosEodeshiiny We hpayload
encodi ng when the application flag of the audio streans #0 is "sanme audio

; data," ors wiftieddt ofe-trencodtnent heaudéoogadkaovdi ahe gualiovstirédre #1 with new
iapplication flag of the audio streans #0 is "nearly sane audio

data.” ThiuRid 'R BRhehs réeRfiWidPrart hensethctEoh evamlse hed &Bbing
user 25 has failed to perform dubbing,” the user can judge whether the 59

WD 99/ 31657 ; ; P P98/ uphe

audi o strear%o;gf)éar? eecr(')élttlfror%'e ntlé: tlhé'nssttartug Seftcglree dgl%kéir% lg’glegg%lgr*r??nga%lge
the application fl.ag of the audio stream#0, and if it can, the user can
perforn1ther8§§ﬁqﬁﬁﬁa YRufter returning the dubbed audio stream #1 to the

state before 5 dubbing. <2-5 Repr oducti on Process> )
It is also possible to return the dubbed audio stream

10 #1 to the state before dubbing. To achieve this, the dubbing
unit 2h writes the audio data stored in the payload field of each
pack of the audio stream #0 over that of the audio stream #1.

Each time a VOB included in a PGC is dubbed, the
control unit 1 updates the application flag of the audio streams

15 #1 of the corresponding VOB information to "dubbing audio data,”
without updating the applicétion flag of the audio streams #0.
The reason for not changing the application flag of the audio
streams #0 is as follows. Even after the audio stream #1 is
dubbed, it is possible to return the dubbed audio stream #1 to

20 the state before dubbing without encoding when the application
flag of the audio streams #0 is "same audio data," or without re-
encoding the decoded audio signal when the application flag of
the audio streams #0 is "nearly same audio data.” This
arrangement is useful for the user. For example, when the user

25 has failed to perform dubbing, the user can judge whether the
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When the user presses PLAY key on the renote controller 6, the control unit
1 is notified of it via the renote controller signal receiving unit 8 and
the bus 7 sheMP%a6F G 16. 10 After receiving this notificati oRCTHRES/05618

control unit 1 determ nes a VOB by_reading out the ng infqéggtiﬁn ang?tge
VOB i nf or maBMBReS ofPERE AFTRA™ mManatRPreM® f FREUTRF ot Ag BhEtEom T HPTe
unit 1 also determ nes which of the audio streams #0 _and #1 shoul d be
reproduced Bybbdngr byngeferefiadatai shel agrlicatden ifdaheopdhe mrudio stream
i nformati on, and notifies the MPEG decoder 4 of the determ nation result.
The control #0npi tand cohtitol san hethie sesecceas pertfo¥martihet RnVHERG degatmrafter
to read the determned VOB fromthe optical disc and reproduce it. 20

Wth the QbQ\é%\ﬁﬁﬁ!rﬁ%i he t BRDBEE SBedil edteanheusetol sthepr oguced. béliege
the user instructs the change of the audio streans operating the renote

controll gf gggﬂﬁiﬁppn the application flag of the audio stream #1 i ndi cates
"sanme audio ata" or "nearly sane audio data," the control unit 1 does
not 60 MQ 9 31§f7 d . : PCT/ JP98/ 05618
change the addito sttEHRIUGHHIRTTACEESThe video signal processing unit 5
to tenmporarily add guidance information to the video signal to show the
user that the change of WReR atiBifo YEREanPIreSSSS aFHAhbi%EY TIPR | EhpechBBete
the user instructs the change 5 expecting a different audio, while the sane
audio wi || entemldduréd whiehcohérgpphndst loasf heyiifaddcefi ny vsantheudemote
dat a"
controller signal receiving unit 8 and the bus 7 shown in FIG.16.
10 After receiving this notification, the control unit 1 determines
a VOB by reading out the PGC information and the VOB information
from the AV data management file. In doing so, the control unit
1 also determines which of the audio streams #0 and #1 should be
reproduced by referring to the audio flag included in the PGC
15 information, and notifies the MPEG decoder 4 of the determination
result.

The control unit 1 controls the disc access unit 3 and
the MPEG decoder 4 to read the determined VOB from the optical
disc and reproduce it.

20 With the above operation, the PGC specified by the
user is reproduced.

When the user instructs the change of the audio
streams operating the remote controller 6 and when the
application flag of the audio stream #1 indicates "same audio

25 data"™ or "nearly same audio data," the control unit 1 does not
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or "nearly sane audio data" even if the audio streamis swtched from#0 to

#1, and in thj the user may m sunderstand the operation t bédnskiiat
t he DVD recoB&éP&§§§7broken down and 10 failed to change the augFgBttreanB.

Wien the usehddipd I Uehs thgdebangerefanishe aidli ot QadBs OpeRat | pgdelke signal
frenote controller 6 and when the application flag of the audio stream #1

I ndi cates " ' : 1,9, :data" r'#%g% ' [0 s s \Ql i

1 instruct s%%%é&&ggo%eﬁ&f? C ﬁfr%%ft @%@i%ﬁ ela%”lgﬁrrg\%l&%%%t (ﬁffhe
As apparent fromthe ahove description, t \/ recaorded t.Q the opti

i s’ VD RAVSEY (e cin b e A e A R SRR S SHBhts Grean
space that can store data for dubbing. This enabl es the audi o data to be
dubbed in VAEs BFE \A¥HokAD k@ entitkf nbS JPeFRUFRCERS S helRRBEUCES the change
present enbodi nent, the dubbing can be perfornmed without difficulty only by
repl aci ngs astipedbingi et ltd fEetkenti tdudiher wikitl® sthee sameabaydio will be
predeterm ned anount of space is achieved as an audi o stream 25

In the presefdpardasidaith e ragsideit tom fikdd dmdichting\® Qs ladio data”
PCT/ JP98/ 05618 t he dubbing without difficulty since the sane audi o data as

’ the audio styeapdb- i &dnd Sa i1 g datat Sev&801 fethd naﬁ@foaé'gg@aﬁm_t 828k ched

for dubbing. The recorder can generate the audio streamfor dubbing 5
o AR VR e S B S S ARl Sy ene
operation to think that the.DVD recorder has Dbroken down and
10 failed to change the audio streams.

When the user instructs the change of the audio
streams operating the remote <controller 6 and when the
application flag of the audio stream #1 indicates "dubbing audio
data" or "customized audio data,"™ the control unit 1 instructs

15 the MPEG decoder 4 to change the audio stream from #0 to #1.

As apparent from the above description, the VOBs
recorded onto the optical disc DVD-RAM of the present embodiment
each have a predetermined amount of space that can store data for
dubbing. This enables the audio data to be dubbed in VOBs

20 without re-encoding or. re-locating the VOBs.

In the present embodiment, the dubbing can be
performed without difficulty only by replacing audio data in the
packs with other data since the above predetermined amount of
space is achieved as an audio stream. -

25 In the present embodiment, the recorder can perform
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case, the recorder achieves this only by copying packs of the audio stream
#0 and changing a part of the packs (the SCRs, and stream|Ds or the

sub- st ream | D& suBKss7 r ecor di ng the VOBs onto 10 the disc. The oPET/ERA8/08618c
of the present invention can be achi eved as an optical disc fqr Kaégoke in

whi ch the adfdito SUBRANE #OLBROVE| GLASRCRAGYo SARCE dMF (MR UARELSt Ak 88 the
for dubbing are nmultiplexed into the VOBs. Wth this construction, the

sound 15 i npudichisdngiam #0 ethdshois oxdgiasadi sied resosdase igy itdienAudd@dissream
data recorded in the audio stream for dubbing. Also, a partial dubbing or a
whol e dubbi @i cgor ablejyeqt ed. In the present enbodi nent, each VOB i ncl udes
two audi o streans. However, only an audio stream for dubbing may be 20

included in each VOB wheRet hef8risrNaRldéhébdt@Uthd HidEsntidhm Wdt dubbing
case, soundl ess data may be recorded into the audio streamfor dubbing, for

XA b eSS ELROEL Ry 35 U SRS s AL Sy o

gener at ed by "copyl nhg e audio stream #1
for dubbi ng be generated . as a,different 6 WD 99/ 31657 .
PCT/ TPo8) OSFRL S (TS ATRLgRCd,Le, PN Cro@ Tt THEE A, BOsePdatt -or iy this
audi o strean1storing soundl ess data). The audio stream #1 may be recorded
with a diffeasf, ehBBdERFHRSIEE RCRlEVEPeltBAdsS UMY i BY CORYIdE P3¢ Phe the

audio 5 stream #0 in the present enbodi nent. This is achieved by all ow ng
t he MPEG encaddkio tstteahudiée and pghengiofg &n paudi of the packs (the SCRs, and

stream IDs or the sub-stream IDs) when recording the VOBs onto
10 the disc.
The optical disc of the present invention can be
achieved as an optical disc for Karaoke in which the audio stream
#0 as original audio data and the audio stream #1 for dubbing are
multiplexed into the VOBs. With this construction, the sound
15 input through a microphone can be mixed into the original audio
data recorded in the audio stream for dubbing. 2Aalso, a partial
dubbing or a whole dubbing can be repeated.
In the present embodiment, each VOB includes two audio
streams. However, only an audio stream for dubbing may be
20 included in each VOB when there is no original audio stream. In
such a case, soundless data may be recorded into the audio stream
for dubbing, for example.
In the present embodiment, the audio stream #1 for
dubbing is generated by copying the audio stream #0. However,

25 the audio stream #1 for dubbing may be generated as a different
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gencoder and an audio buffer. FIG 30 shows the construction of the MPEG
dencoder. Compared to_the construction shown in FIG 19, the pres /JP98/0S618
Jconstruction gwﬂﬁ%ﬁ'gﬁélly i ncl udes an audi o encoder 10 2cl and an aualo

buf fer 2dl. Widudh hee pﬁﬁeat SEPR3 WehiedN tHdn ithossibbestpeamcond e audio
gaudio stream#1 with the application flag indicating "nearly same audio

Rdata. " It “¥f¥é§hF§§%£955 5BuRaA EQsMadhi ng by replacing the audio data
m

in the audio strea In“units of packs. In this 15 case, the "Audi 0O
Attribute” is used to ge.th te of, .t | O #0Q.cegar di.

whet her t he strean1hasngggnggﬁ%§é§kgﬁgﬁbﬁ}:ﬁ%§¢é§p¥%éé%?ggngéﬁln%n?”%ﬁ%fent
val ue of the copy/original flag in_the A PACK be_changed tqo "O' 20 .
(original) ﬁrf%?g%ﬁg pede iar qippriterentsga ¥\9a|‘{ﬁée%? 1g’c”)8§9‘/ 6?ﬁegi%41°
flag in the Al PACK may indicate differently. For exanple, the flag nay be

set to indli csteednrikfl ndlr when presenti ranbodieered onfdisheidi skchiéved by
Furthernore, the reproduction tinme periods of the 25 audio stream #0 and #1
may not conmEEl&kingatthe MPEGExenpbder6Io iNO1AIEI166G8 pairs of an audio
PCT/ JP98/ 05618 t he audi o stream #1 nay be generated by copying the audio

§stream #0 bysexghdi BEa2 RArdudio LB BEE CaMEG WY Ch&ws I €AR0REA st @ u® tion of
reproduction tine period not expected to be dubbed. <Second Enbodi nent> 5

<1 Optical Dl 63 dNg9BhLER! EbRSaBla SESORe FOBRYLTRRL 8! bhictf 9MF1G. 19,

the present construction additionally includes an audio encoder

10 2cl and an audio buffer 2dl. With the present construction, it

is possible to record the audio stream #1 with the application
flag indicating "nearly same audio daté."

It is also possible to perform dubbing by replacing

the audio data in the audio stream #0 in units of packs. In this

15 case, the "AudioO Attribute” is used to manage the state of the
audio stream #0 regarding whether the stream has been dubbed or:
not.

In the present embodiment, the value of the
copy/original flag in the Al _PACK may be changed to "Of

20 (original) after the pack is dubbed. Also, the value of the
_copy/original flag in the Al PACK may indicate differently. For
example, the flag may be set to indicate "original"™ when it is
first recorded onto the disc.

Furthermore, the reproduction time periods of the

25 audio stream #0 and #1 may not completely match. For example,
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that of First Enbodinent in that a sub-picture streamfor dubbing is

mul tiplexed into VOBs. Here, the sub-picture (hereinafter referred to as
SP) is a stiiMowaesr e superinposed on the video 10 picture as RETIRIBP3GIE
textual information or the |jke. The follow ng description focuses, .on

char act eri sthesa@diehetbraRehl BaBIAE nBFRCLRFEISRY s FORY 1R s G AN ors THE™
VOB in the present enbodi ment in which elenentary streans (video streans,
audi o 15 st#@aby, exedwSHng raapeytapé et isHsay. #9 nwhhshdearrsgronds & @

stream 76 is still picture data (e.g., a code sequence generated by
conpr essi ngr&pPbéndep onngemenigdr itdte notn-éepgthedntodiey dwbbiedd) whi ch
i ncludes a plurality of pieces of still picture data respectively

corresponding to a 20 plurality of VOBUs in the VOB. However, since the SP
stream 76 is used for dubbing; the SP stream 76 is only required to have a

predeterm n i ggg., jze corresponding to one half of the display
screen to bggﬁégéﬁage gﬁﬁ%ﬁ?ﬁxﬁton1of the screen) and may be conposed of
invalid ing%e data when the SP stream 76 is 64 WD 99/ 31657

1g { PPSLChdc

PCT/ JP98P0 & onto the disc. As shown in the pack sequence

f§in FIG31, the SP stream 76 is nultiplexed into the VOB as packs together
fwith the video stream &iet Rptacailo tiseant Aecand yBmbepingrks dif fengosfrom
are effective during the 5 reproduction period of the VOBU. That is, inmage

data of at tmastofinBisst| Empodimernti sndtbati busel-pictuvaesvoBanaosPdpblokag
and is superinposed on the video image during the reproduction period of
is multiplexed into VOBs. Here, the sub-picture (hereinafter
réferred to as SP) is a still picture superimposed on the video
10 picture as a subtitle, textual information or the like.
The following description focuses on characteristics
of the present embodiment. |
FIG.31 shows a structure of the VOB in the present
embodiment in which elementary streams (video streams, audio
1§ streams, and SP streams) are multiplexed.
In the drawing, the SP stream 76 is still picture data
(e.g., a code sequence generated by compressing a bit map image
with the run-length encoding method) which includes a plurality
of pieces of still picture data respectively corresponding to a
20 plurality of VOBUs in the VOB. However, since the SP stream 76
is used for dubbing; the SP stream 76 is only required to have a
predetermined size (e.g., a size corresponding'to one half of the

" display screen to be displayed at the bottom of the screen) and

may be composed of invalid image data when the SP stream 76 is
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the VOBU. FI G 32 shows a data format of the SP pack. In the 10 draw ng,
the sub-stream | D "0010 0000" indicates the SP pack. The ot her f
the data forW9%W6¥he sane as the data format shown in FIGs. 10‘?(13-%‘?99%'36&

F1.G 33 hi eranGli CALLYra00Snt Be LHR! 418l UCTAY caplil Nen Ahdapacia

e in
file. The present data structure is different 15 fromthat shown in FIG 12

in that it itionally _has an SP attr.ibut As. shown.in t o} h _an
fifth | ayerE{saI,déjt#e’ S%hﬁt ts:}u Tt el Guds a{h‘?’a%ﬁjf%’é?%ﬁgﬁn?|°atgfhérhgb%r ea%e(rjﬁa"ks
application flag may be different fromthat in the First Enbodineg;. TQ?t

20 i's, the 5RIYENSF WhER" BBBI VadeLoStIORR A0 EhR c3UgiPharTeashdP R *#1-
"not dubbed."” However, when only one SP streamis nultiplexed into a VOB,
the application flag | SPsetpaaks cubttondze¥OBU dare whEfechaveP siurdqg i sthe
first recorded onto the disc, and the application flag is set to_"dubbing

SP dat a"s whesp it ducittbbh gt So@ o PfHOrvEsi on Tier S stimage dota ot least
99/ 31657 PCT/ JP98/ 05618 <2  Opti cal

Di sc Recor di g/ Rep{ pauGiigHopar 'é‘t?fiﬂ_\li'fe@pé\iré;f‘loﬁjé SFOBU as SP packs and is

recordi ng/ reproducl ng appar at us erelnafter referred to as recorder) in

the present_enbodi nent .differs fromthat in,the Fils | | [

| ncl des 5 VERETERERHES G G YR e alatid i SO Lo dabp ha' bt
and MPEG decoder__4. The following description focuses on

char act eri sE#esV8BUt he present enbodi nent.

FIG.32 shows a data format of the SP pack. In the

10 drawing, the sub-stream ID "0010 00O0O"™ indicates the SP pack.

The other elements of the data format is the same as the data
format shown in FIGs.10 and 11.

FIG.33 hierarchically shows the data structure of the
AV data management file. The present data structure is different

15 from that shown in FIG.12 in that it additionally has an SP
attribute.

As shown in the fourth and fifth layers, the SP
attribute includes an application flag. The present application
flag may be different from that in the First Embodiment. That

20 is, the value of the "Application Flag" indicates either "dubbed"
or "not dubbed." However, when only one SP stream is multiplexed
into a VOB, the application flag is set to "customized SP data”
wﬁen the SP stream is first recorded onto the disc, and the
application flag is set to "dubbing SP data" when the dubbing is

25 performed on the SP stream.
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FIG 34 is a block diagram showi ng the construction of the MPEG encoder 12.
Conpared to the construction of the MPEG 10 encoder 2 shown in FIG 19 the
present conswowesl&n incl udes an SP encoder 2i and an SP buf f ePCHIPO&p3eI8

i ncl udes a system encoder .2k and a dubbj unit 2mi t he system
encoder 2e <#nd t%’d’cﬁjoiRbsﬁngﬁcfﬁ.dlﬂﬂ!%re%%%%?gZlﬂgégggrtg 8s the SP
stream by encoding 15 SP data for each VOBU with the run-Iength encodin

met hod. The SP buffer Zhet empdrigal y &k sF esteFRTALRTLARET “%Pré‘gSP us
generated by the SP encoder 2i in sequence. The system encoder 2k has a

function tolgeneima £t &P palesreld tite 3P xcerder br inubbenprasent: wabed3ment
recorded onto 20 the disc, as well as the functions of the system encoder

2e. That igifferSysrem aldeein2knge s €sEnMBopaientcdr eshabdiing inclades
predeterm ned size of still picture data for each VOBU. In doing so,

i nval i d gat Y, i ncl i S i t PePe6dST &2 €and
mul tipl egeﬁéﬁoe%d#ﬁgg%? h%e%ﬂ\% t c‘??:%i(zjé4 v%lgﬁggﬁggig Igﬁ?j@t?]e audi o
packs (AO_P and Al PCKs), 66 VWO 99/ o4

PCT/ JP98/ 0 Al g&ﬁ‘?gteirvel * the ot e%?glg?&flﬁe SEIGFERRT R or £V Sthe 7
SP buffer may be converted to packs and nultiplexed into the VOB in
sequence. TRARGBER§SHACLS BF e Rresert %gg?ﬁémFﬁﬁctions of 5 the
dubbing unit 2h, has a function to replace, for each VOBU, the data stored
in the payload field of ich SR PACKELagk Hisgrapmheningfthe cumstiyepipn of
stored in the SP buffer. For this

the MPEG encoder 12. Compared to the construction of the MPEG
10 encoder 2 shown in FIG.19, the present construction includes an
SP encoder 2i and an SP buffer 23j, and includes a system encoder
2k and a dubbing unit 2m instead of the system encoder 2e and the
dubbing unit 2h.
The SP encoder 2i generates the SP stream by encoding
15 SP data for each VOBU with the run-length encoding method.
The SP buffer 2j temporarily stores the contents of
the SP stream generated by the SP encoder 2i in sequence.
| The system encoder 2k has a funqtion to generate SP
packs of the SP stream for dubbing when the VOB is recorded onto
20 the disc, as well as the functions of the system encoder Z2e.
That is, the system encoder 2k generates SP packs corresponding
to a predetermined size of still picture data for each VOBU. 1In
doing so, invalid data may be included in the SP packs. The
generated SP packs are multiplexed into the VOB together with the

25 video packs and the audio packs (A0O__PCKs and Al_ PCKs).
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pur pose, the dubbing unit 2m has a pack buffer 2m for storing the SP packs
of the VOB used f he above replacenent. 10 FI G 35,1 Kk
diagran1shomﬁﬂ%gyﬁgs%onstructlon of the MPEG decoder 14. Cbnpargg*@SQW%%ﬁF

construction degcgpder ﬁ%ﬂ%gl LR d the SP
constructi on | n(:]:frJA es é% Eggf fcgh anbgP%glgcc]?g%r Eeﬁ a r(:eonblnrln nge
unit 4i. buffer .4 te Qr.ar st.ar.es t hayi n

separ at ed f%ﬂ)%%t e MGeB G9iE ed:e tt1ypl &G A4 fﬁ%lé}:?g%’é‘8§e %%ﬁ %g% ?68 in

t he data (having been encoded with the run-length encoding nethod) in the

SP packs tr &FHEYEE fromthe SP buffer 4g. The conbining unit 4i conbines
the video data output 20 fromthe video decoder 4c with the still picture
data output fromthe SPTHecGubbing uhit 2me has/|api¢ellessatbes fuadtyasedt
on the video inmages. As apparent fromthe above description, the VOBs

recor ded ontehd hinlsipingaunditsenf Haw #reanotiembad el eee) Zbrhaweha VOBU,
predeterm ned anount of space that can store sub-picture 67 WO 99/ 31657

PCT/ JP98/ 056} dgdfaf Qf cHepi 119- tﬁél ?ﬂ%@aesfi@fds% RiHe ngeSPAeKQGWQ%b%e

in VOBs without re-encoding or re-locafing the VOBs. In the present

enbodi ment Sldede §E’ ”e fQ'ErﬁgRb's“@o "ght 'l e b'&tf‘geeza‘:h }]‘I ¥ this

However , reans |pIex eac W0 au
streans are nmul t | | exed i Fi rst, Enbod nent t he present _enbodi nent,
&u&%lng unltrgh,has a pacerquer 2ml for storing

fthree types ®f¥* p the

the SP packs of the VOB used for the above replacement.

10 FIG.35 is a block diagram showing the construction of
the MPEG decoder 14. Compared to the construction of the MPEG
decoder 4 shown in FIG.18, the present construction includes an
SP buffer 4g, an SP decoder 4h,land a combining unit 4i.

The SP buffer 4g temporarily stores the SP packs

15 having been separated from the VOB by the demultiplexor 4a.

The SP decoder 4h decodes the data (having been
encoded with the run-length encoding method) in the SP packs
transferred from the SP buffer 4g.

The combining uhit 4i combines the video data output

20 from the wvideo decoder 4c with the still picture data output from
the SP decoder so that the still pictures are superimposed on thg
video images.

As apparent from the above description, the VOBs
recorded onto the optical disc of the present embodiment each

25 have a predetermined amount of space that can store sub-picture
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encodi ng nodes: MPEG audi o, AC-3, and linear PCM are used. However, not
limted to these nodes, other encodi ng nobdes can be 10 adopted. In the
present enbogiowmissit i s described that one pack includes one RGEEHXRAB/05618
However, one pack may include a plurality of packets. In the present ,
enbodi ment ,daD- R debhind . asThissenabdes fge sulrRicturap iy die dpgped 1in
limted to this, other rewiteable nedia such as MO or HDD can be used

to obtain tiopsawtthbuectre-enddSIR &t HEE1BCSBLBOL LT MBs.ecor dabl e
optical disc of the present invention 20 stores one or nore video objects

whi ch each include a vidgotskr §Fasént i kioctiidichtSt realy ik aspeatrkaudfor
streamnmul ti pl exed therein, the second audi o stream bei ng used for dubbi ng.

such an opLaRhifbSq J 3l 18] €2e8U0cR0-e &P Ovob e ABUEGRY, ditifo 9F 05 ErRES

appar at us or

PCT/ JP98/ 05618 af the present i.nvention | t {pl.exes the seco aydi re
for dubbPng™#¥t gb? hé“%@e%f%’ﬁ?gctjsn%er?af% sWPec%?di%‘bo t %gld\}?ode:)&g%ag:st sglpe
onto an optical disc. Such an_optical disc recording apparatus is

suitabl e forulEdpreeg dubuihgy-Fhesti Embedimeddo 5 obj ects onto opti cal

di scs. Furthernore, the conputer-readabl e storage nedium stores a program

for recording video objEmt stlomt prgséntl ailvedimsuech dhres adepasli @f | gudio
suitable for recordi ng dubbi ng-

encoding modes: MPEG audio, AC-3, and linear PCM are used.

However, not limited to these modes, other encoding modes can be
10 adopfed.
In the present embodiment, it is described that one
pack includes one packet. However, one pack may include a
plurality of packets. |
In the present embodiment, DVD-RAM is used as a
15 recording medium. However, not limited to this, other
rewriteable media such as MO or HDD can be used to obtain the

same effects..

INDUSTRIAL USE POSSIBILITY

The recordable optical disc of the present invention

20 stores one or more video objects which each include a video

stream, a first audio stream, and a second audio stream

multiplexed therein, the second audio stream being used for
dubbing. Such an optical disc facilitates dubbing.

Also, the optical disc recording apparatus'or method
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facilitated video objects onto optical discs. 10 The optica
di sc reproducin? apparatus or nethod of the present invention chanags
reproduct i onWF¥36# first audio stream and the second audio st PEIRFPYOS6IS

accor dance mjtQh%npkgggé#pEL?%%&%%%%%%%E%%%&%%?St€ﬁ809&£§8h Q.§§J“§%¥% for

per f or med dﬁgbing; an en béen pertrormed on t

optical disc, the optical disc reproducing apparatus notifies the user tha
audi o st r eafPOIRT11HeP cﬁgﬁgevd:‘?%ﬁcﬁ aﬁcg:& i“@’é N %Esrtept?%‘ﬁl’éﬁgh@gaﬁ%&r athfieo
suitable for reproducing the optical disc whether the optical disc has '

al ready beeRbp@atsr reRteuBbi MPkCabt di§s. $wrboapiemtical disc recording
PCT/ JP98/ 05618 1 CLAIM5S 2 3 1. A recordable

optical di sappanatss nijs 4$uitable for areladadanga dubbimghfaotlatanede video
vi deo objects are 5 recorded, wherein a video stream a first audi o stream

and a 6 secopdcttd rittd espr 2E81Mdlikicel.exed into the one or nore video 7
obj ects, the second audi o stream being used for dubbing. 8 9 2. The

recor dabl e opti cal discFﬁ%tﬁE%h%T%u YRSL! RohButer-readablid® §g€€%39%%ghnn-

stream for dubbi ng has the sane reproduction time period as

it 2udl o SR, Fickad oHie Losordebl e pnth oahyfLes o6 Q B2y gisce.
Such a storage medium is suitable for recording dubbing-
facilitated video objects onto optical discs.

10 - The optical disc reproducing apparatus or method of
the present invention changes reproductions of the first audio
stream and the second audio stream in accordance with an
instruction from a user when the optical disc has been performed
dubbing; and when the dubbing has not been performed on the

15 optical disc, the optical disc reproducing apparatus notifies the
user that audio streams cannot be changed. Such an optical disc
reproducing apparatus suitable for reproducing the optical disc
whether the optical disc has already been performed dubbing or

not.
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15 the sane bit rate as the first audio stream 16 17 4. The recordabl e

optical disc of Claim3, wherein 18 the first audi o stream

i ncl udes a pWAA31657 of packs 19 whi ch each have a predet er mi nREHIEA8/OSHB(
20 t he second audio streamin q a plurality of packs 21
respectibely corresponding to the plural packs included in 22 the
first audio stream 23 24 5. The recordable optical disc of O aim4,
wherein 25 each of the plurality of packs in the second audio 70
WD 99/ 31657 PCT/ JP98/ 05618 1 stream

i ncl udes3t hk. sarereadicdathdtea cps-itdat diwdt udempihsang:corr espondi ng one of
the plurality of packs in the first audio 3 stream 4 5 6. The recordabl e

optical disc of Claim4 akescaite® in which oneadt afoidevidewalddiests are
packs in the second audio 7 stream i ncludes soundl ess data. 8 9 7. The

recordabke pptieabadi S aj IEidart0 a first audi8estCpd audho
stream f or du%%fﬁé i nclu ees%uérg%ffw;atgf vmnljc'chahaé'rgeena%energ’?g%%?drj'omthea

sane sougce. asolfieafiis! J2 audl 9r8! 30 phdukh SndlecheoRREAN:e RO Blaeo

7 objects, the second audio stream being used for dubbing.

8

9 2. The recordable optical disc of Claim 1, wherein

10 the second audio stream for dubbing has the same
11 reproduction time period as that of the first audio stream.

12

13 3. The recordable optical disc of Claim 2, wherein

14 the second audio stream for dubbing is recorded with
15 the same bit rate as the first audio stream.

16

17 4. The recordable optical disc of Claim 3, wherein

18 the first audio stream includes a plurality of packs
19 which each have a predetermined size, and

20 the second audio stream includes a plurality of packs
21 respectively corresponding to the plurality of packs included in
22 the first audio stream. |
23

24 5. The recordable optical disc of Claim 4, wherein

25 each of the plurality of packs in the second audio

70 o

Ll



T

15 t he second audi o streamincludes soundl ess data. 16 17 9.

The recordable optical disc of Aaim1l1 further conprising: 18 a
managenent aV@P%3#57st oring one or nore pieces of 19 _rranagenpntPWch?rsf?ﬁ?lison
whi ch relspes?}%xlevael y fi’%i\?@@%ndcﬁ@ (G PNG 1ua] PF gREE th%é)pl S Snd&RCAOT a

t he one or re pi eces 0 1 nmanagenent i nformation shows a state of the

second audio stream 22 in a correspondin I.deo opj ect,and_indicat.e .
whet her HuHR e Fld néénﬁeéﬁ’%e‘?%oﬁﬁﬁdpéﬁgtaﬁ'é"q:syec ﬁdpaﬁgfo & %ceilaemaéllnr%%eaudlo
correspondi ng 24 video object. 25 71 WO 99/ 31657

PCT/ JP98? 05%648eami(0. The recordable optical disc of aim9, wherein 2

each of the one or nore pieces of managenent 3 information further

i ndi cat es whether the second audio stream 4 includes the same audi o data as
the first audio stream 5 6 11. The recordable optical disc of Claim9,

wherein § 6. The reedd@arle dft€icaDNedisE BE €1ladineCEs widreimnagenent 8
informati on further indicates whether the second audi o stream has 9 been

t f th | ' i nl -
ecordabl e optical o SeAT PR S WHGr oI Rt go0r PacREMnCtak! decoddCauato

' f t 13,1
a first dtetEroamsIBEITIEE HAHRSL

8

formation further indicates one of

aha ﬁégﬁrrd state, wherein

9 7. The recordable optical disc of Claim 2, wherein

10 the second audio stream for dubbing includes audio_
11 data which has been generated from the same source as the first
12 audio stream.

13

14 8. The recordable optical disc of Claim 2, wherein

i5 the second audio stream includes soundless data.

16

17 9. The recordable optical disc of Claim 1 further comprising:
18 a management area for storing one or more pieces of
19 management information which respectively correspond to the one
20 or more video objects, each of the one or more pieces of
21 management information shows a state of the second audio stream
22 in a corresponding video object and indicates whether dubbing has
2§_been performed on the second audio stream in the corresponding
24 vide§ object.

25

S

e
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15 the first state indicates that the second audi o stream 16

i ncl udes the sane audio data as the first audio stream 17 t he
second st at@ggahigst es that the second audio 18 stream i ncl udERCTAIRIBHSEIEL a
whi ch has been generated fromthe sane 19 source as the fjrst audio stream
and 201 10. Thethecohdadlet apsiicadi chtses ahL£laimi 8, JUPETEA he 21
second audio streamis irrelevant to audio data of the first 22 audio
stream, 23 24 13. Theeaeor @bl enept iodsd dbsc rodbr€l apietesur oifer management
conprising: 25 a nmanagenent area for storing one or nore pieces

of 72 4 \@%f§¥ﬁ§§§3n further indicates whether the secom¥TadBd/ OHfrSar
managenent 1 nformation which respectively correspond to the one 2 or nore

vi deo opj ects; each pl LUGLOURA, WYL MLCES. OF1 35 FROAUTHP kL Acyr mat i on

shows a” stdt ream4 1n a correspondi ng video object,

wherein 5 each of the one or nore pieces of nmandagenent 6
i nformaPi on further indicates one of a first state, a second 7 state, a
third state, and a fourth state, wherein 8 ) the first state

i ndi cat 8s that The recomdaile ersticamdisPcPldedaife dsaMPeFfdi® data as
the first audio stream 10 t he second state indicates that the
second audi o 11 streamadic! wies theli comat aowhi mbrkas piesesyeref ateanagenent
the sane 12 source as the first audio stream 13 the third

state igdi £REEsmhPobn apgtendat Bn@icibes IWneerendtagdsecshaeaniis strebmvhns
to audio data of the first
s been generated from the same source as the first audio stream.
10
11 12. The recordable optical disc of Claim 9, wherein
12 each of the one or more pieces of management
13 information further indicates one of a first state, a second
14 state, and a third state, wherein
15 the first state indicates that the second audio stream
16 includes the same audio data as the first audio stream,
17 the second state indicates that the second audio
18 stream includes audio data wﬁich has been generated from the same
18 source as the first audio stream, and
20 the third state indicates that audio data of the
21 second audio stream is irrelevant to audio data of the first
22 audio stream.
23
24 13. The recordable optical disc of Claim 1 further comprising:

25 ' a management area for storing one or more pieces of
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15 audio stream and 16 the fourth state indicates that the

second audi o, 17 m has been perfornmed dubbing. 18 19 14. A p&¢ilodaidis
opti cal disc“%ﬁ%%ﬁ?%?ng: 20 a data area in which one or nore

vi deo obj eql$n2hEmeAt ¢8I tioMaiich Pespedtvély cObresbdmmnitas ythe one
streans are 22 nultiplexed into the one or nore video objects, wherein 23

one of the plurality nf engy str, ' deg 24 o5t I fdFeandi apathes £
one is apdug%i r@é%%rég'nqé [ %iegéguss'ed e%?rﬁZ?dﬁfb%% ng eit ﬁer of auglg%) dat a
and sub-gicture data; and 73 .. WD 99/ 31657

PCT/ JP98 Oggﬁgagement informatinr, %ﬁataa§%%;?o?st8Fiﬁacgﬁg(%nq%ﬁeftream

- pieces of 2 managenent information which respectively correspond to the one

i
!

3 or noré vided GPFEEEPONSHAN Jfider oPEeek/ nBR@TBiBces of 4 nmanagenent

i nformati on shows a state of the dubbing streamin a 5 correspondi ng vi deo
object. ¥ 15. The recorcatit e optithé dose obrC mpmeldpieicesei 8 management
t he dubbing streamis used for dubbing the sub-picture 9 data representing

- one or nerejiffolrhakiienuresrtA®r indicates €8fib f tdherometorst@te, viadlesecond

objects includes a 11 plurality of video object units, and 12

cach of hhesPaibal bl Xndled/ | ASR OD) S04 UNELArtACSHARS, Ling A of Lhe video

stream corresponding to a predetermned 14 reproduction tinme period and

i ncl udes ga part of the qubhingd SLINMWUELS' 2nhe Phe’ SREBHAHCEHAL BIELPER

with the part of the

9 includes the same audio data as the first audio stream,

10 the second state indicates that the second audio
11 stream includes audio data which has been generated from the same
12 source as the first audio stream,

13 the third state indicates that audio data of the
14 second audio stream is irrelevant to audio data of the first
15 audio stream, and

16 the fourth state indicates that the second audio
17 stream has been performed dubbing.

18

19 14. A recordable optical disc comprising:

20 a data area in which one or more video objects are
21 recorded, wherein a plurality of elementary streams are
22 multiplexed into the one or more video objects, wherein

23 one of the plurality of elementary streams is a video
24 stream and another one is a dubbing stream which is used for

25 dubbing either of audio data and sub-picture data; and
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16 video stream wherein 17 the part of the dubbing stream
corresponds to at least 18 one still picture, and 19 each of
the one owoews65pi eces of nmanagenent 20 information indi caREHIRHRHSGI8r
dubbi ng has been perforned on the 21 dubbing streamin the correspondin

vi deo oBject. 22 23 16 MARAFERBPFaBIte I T LA LRI oPRE HTMTLT e \me?"eer'% 21

© the part of the dubbing streamincluded in each video 25 object unit

cor r espéndmahegemenit! inficomatsl drawhich peepecsiNedyd CorrespaRANSIBHT one
PCT/.JP98/ 05618 1 size. 2 3 17. An optical disc recording apparatus for

recordi ng gre MHrd NPidedi ALt i 0 0N Ghki Cohe di®e, muier ephieecesh of
the one 5 or nore video objects include a video stream a first audio 6

~stream Qndmégéﬁﬁﬁl@ﬁta‘i@fbrzﬁé% $H6wEPLI Skt 8¢ YL HINI g APPAERRUSn a

conpri si ng: n 1 nput means for receiving the video stream and

the 9 first audi tr.eam. . . an audi o stream generating neans
for genérafPﬁggsggig&%%l355%?u9?%%%FVed first audio stream a second audio

stream which 12 is used for dubbing; 13 a mul tipl exi ng means
for genérating the one or nore 14 video objects by multiplexing the
generated second audi o stream 15 the received video stream and the
recei ved filbst The sgesoxrstahle optical disc of Claim 14, wherein

8 the dubbing stream is used for dubbing the sub-picture
9 data representing one or more still pictures,

10 each of the one or more video objects includes a
11 plurality of video object units, and

12 each of the plurality of video object units includes
13 a part of the wvideo stream cdrresponding to a predetermined
14 reproduction time period and includes a part of the dubbing
15 stream which is to be reproduced together with the part of the
16 video stream, wherein

17 the part of the dubbing.stream corresponds to at least
18 one still picture, and

19 each of the one or more pieces of management
20 information indicates whether dubbing has been performed on the
21 dubbing stream in the corresponding video object.

22

23, 16. The recordable optical disc of Claim 15, wherein

24 the part of the dubbing stream included in each video

25 object unit corresponds to a still picture having a predetermined
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16 into the one or nore video objects; and 17 a recordi ng neans
for recordin%g;he enerated one or 18 nore video objects onto t /@ﬁk%@&h
disc. 19 20 .9%?}5%ptical di sc recordi ng apparatus of Caim 17; erein

21 1 sizelhe second audio stream generated by the audio stream 22
generating neans includes the sane audio data as the first audio 23 stream
24 25 19, The optical disc recording apparatus of Caim 18, wherein 75

W09/ 31657 PCT/ JP98/ 05618 1

the first audio streamreceived by the | nput means 2 ing¢ludes packs which
each havé alfixedsjoRtigad gisc ‘recordinghapPRAFALUS: ﬁﬁﬁgf‘&ﬁpﬁg REan8T
I ncl udes: 4 a buffer for sequentially storing packs

i ncl uded45 more heidecepbgdctsr ontquanooptiead difg,6wherein each of the one
control neans for performng a control so that 7 the packs stored in the

buf fer ase ot mitird ovhdeioncobfledt s n itled ulleseasonvd dasli stgeamama 9 £i@s20. addiko
optical disc recording apparatus of Claim 19, wherein each pack includes

a time ¢StapPeafNthnd@ aStd&idnd2ahideBt idt¥am! henkl BHELEIP SReE fYéddrding

2 time at which each pack 13 is output froma track buffer of a reproducing

appar at us, <31 he control neans updates tinme stanps and
strean11§ i%ﬁﬁ?%éF&Psqgmq %5%) ks stored in the buffer
8

an input means for receiving the video stream and the
9 first audio stream;
10 an audio stréam generating means for generating, based
11 on the received first audio stream, a second audio stream which
12 is used for dubbing;
13 a multiplexing means for generating the one or more
14 video objects by multiplexing the generated second audio stream,
15 the received video stream, and the received first audio stream
16 into the one or more video objects; and
17 a recording means for recording the generated one or
18 more video objects onto the optical disc.
19
20 18. The optical disc recording apparatus of Claim 17, wherein
21 the second audio stream generated by the audio stream
22 generating means includes the same audio data as the first audio
23 stream.

24

25 19. The optical disc recording apparatus of Claim 18, wherein

75
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16 17 21. The optical disc recording apparatus of Claim17 further 18
conprising: 19 a reading/witing neans for reading a video

obj ect 20 frwom9essdpti cal disc; 21 a first buffer POFARIS/05618
including a first readi ng buffer 22 and a first witing buffer, the first
readi ng buffer storingtB®2FiFd% 3rdife Sr’:é”o’ﬁf“\‘/iﬁ%‘éebﬁfgcpy I t HRPYE Zeans
writing buffer 24 storing a part of the read video object which is to be
written 25iamlader packeavhicbceazh havwap pofied7size, and

PCT/ JP98/ 05618 | a second buffer nmeans including a second

readi ng £ buffer and athecandiw istirveamujéresratirngsmeand deadudgshuffer 3
storing a part of the read video object, and the second witing 4 buffer

storing @ part of the read W ge¢rel dr Wiflbdts 10 P& thrid ki lihdiified

optical disc; and 6 a dubbing control nméans for performng a

control Szotiﬁietgg,g%i%%éfvégefxgg@oa%lyi%cts#se 'Igfﬁ%of read and witten 8

i from ont di SC uUsSing one of the TIT uffer means 9 and the

~ second buffer nmeans, the second audi.o streamin the part 10 of the .video
object stored in the readin§ &P MeaRs (r)?t%rp NG & P0G n) spufhat

means and the second buffer nmeans is updated, 12 and the part of the video

obj ect ihclthf Rpcke shareddinetbed b LaniarstoetPutstat beednriugded in the

writing buffer of the other buffer 14 neans, wherein 15 t he

r eadi ng/ 8w isequndeandicegtizeatmal [y wites the part

9

10 20. The optical disc recording apparatus of Claim 19, wherein
11 each pack includes a time stamp and a stream
12 identifier, the time stamp specifying a time at which each pack
13 is output from a track bﬁffer of a reproducing apparatus, and
14 the control means updates time stamps and stream
15 identifiers of the packs stored in the buffer.

16

17 21. The optical disc recording apparatus of Claim 17 further
18 comprising:

19 a reading/writing means for reading a video object
20 from the optical disc;

21 a first buffer means including a first reading buffer
22 and a first writing buffer, the first reading buffer storing a
23 part of the read video object, and the first writing buffer
24 storing a part of the read video object which is to be written

25 onto the optical disc;



16 of the video object in the first witing buffer and the part of 17 the

vi deo object_in t second witing buffer onto the opti cal I n
19 “w>g¥§§§ t he second audi o streamis perfornmed dubbﬁhéﬁmggﬂgﬁg
dubbi ng gontrol neans iss he YheEEST Qkd t he S 21 aydig gﬁr@@gaiﬁ
a state before the dubblngéggﬁcogeéng the 5%%?0 22 atgﬂ%f t he FIPSt audi o s
streamtg the_second audi o str The tlcal digc rec

apparat vl QTOEFSFaies fuerepREsReitind Bareddy W CBrcah’ feBily Wurrer
gener at ed b the audio strean177 WD 99/ 31657

PCT/ JP98P05%§‘8ringeﬁeP§FFn(j’ Imddi%s F§R4 ugkdequaPdcahr a 2R Chsheqns writing
generated 2 fromthe sanme source as the first audio stream 3 4 23. The
optical di seuféedr diteyishad apastofofC then rratiumikieo Dhpept i whagh 6s to be
a reading/witing means for reading a video object 7 fromthe optical disc;

8 5 wristénrshtbufther optarsal ndisicl; ngnd first reading buffer 9 and a
first witing buffer, the first reading buffer storing a 10 part of the

read vidgo object, andé‘f’tﬁlﬁbiﬁé ¥ohitrdd MEdfY fAdr SHOEEBImAnkAd %nﬁf‘@l SO

read video object which is to be witten 12 onto the optical disc;
a second,b [ udi S re uf f on
witing buﬁﬂf‘gE 2 secg%1 rgggE% g%ﬁ%%t ggstor P ﬂgrf %F’ ré%gltten

video Ob%eC%iompgn%get %“¥§¥¥gé{'395c using one of the first buffer means

9 and the second buffer means, the second audio stream in the part
10 of the video object stored in the reading buffer of the other one
11 of the first buffer means and the second buffer means is updated,
12 and the part of the video object including the updated second
13 audio stream is stored in the writing buffer of the other buffer
14 means, wherein

15 the reading/writing means sequentially writes the part
16 of the video object in the first writing buffer and the part of
17 the wvideo objeét in the second writing buffer onto the optical
18 disc, wherein

19 _ after the second audio stream is performed dubbing,
20 the dubbing control means is capable of restoring the second
21 audio stream to a state before the dubbing by copying the audio
22 data of the first audio stream to the second audio stream.

23

2¢ 22. The optical disc recdrding apparatus of Claim 17, wherein

25 the second audio stream generated by the audio stream
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16 buffer storing a part of the read video object which is to be 17 witten
onto the optical disc; and 18 a dubbing control neans for
perform ng aWOMBIE? so 19 that while the video object is eith&CTOPIFRSE

d witten 20 fromonto the optical disg.usi f the first buff
means 21 afE R SRBNICHIRT AITIIARS PHELO0ATF athF 6P s RS FTP « HERSEATed

22 of the video object stored in the readin%:buffer of the other one 23 of

the first HFoerthieFaMQNSOREESsasohen fiSt KL StX®Mt ed, 24 and the

part of the video object including the updated second 25 audio streamis
stored in the witing buffer of the other buffer 78 WO 99/ 31657
PCT/ JP98/ 05618 1 neans, wherein 2 the readi ng/witing neans

sequential 128 Wi the gt dist teeotdieny ofppstatist bE fCISIimWLTt ifRgther
buffer and the part of 4 the video object in the second witing buffer onto
the optigal lSCind. 7 24.  The optical disc recording apparatus of Caim
23, mhereiﬁé?ﬁyl n& t he dubbi ng control neans I nstructs t he
rrmation .10

9 reading/witing neans to read | pce of managenent int .
corr espondi ng to the viddE B R{WFEEETEy TERE S oxef nGPRFIAENG: 11 AEgnEPIect
updates the read piece of managenent information so that 12 the information
i ndi cat e Fﬁ%¥“dﬂg%iqgthﬁélbgéﬁcﬁerforned on the 13 video object, and
instructs the reading/witing nmeans to wite 14 the updated piece of
managemeht i nf or mat i onaoAizsthbuffercmeans dinsduding a first reading buffer

9 and a first writing buffer, the first reading buffer storing a
10 part of the read video object, and the first writing buffer
11 storing a part of the read video object which is to be written
12 onto the optical disc;

13 a second buffer means including a second reading
14 buffer and a second writing buffer, the second reading buffer
15 storing a part of the read video object, and the second writing
16 buffer storing a part of the read video object which is to be
17 written onto the optical disc; and
18 a dubbing control means for performing a control so
19 that while the wvideo obﬁect is either of read and written
20 from/onto the optical disc using one of the first buffer means
21 and the second buffer means, the second audio stream in the part
22 of the video object stored in the reading buffer of the other one
23 of the first buffer means and the second buffer means is updated,
24 and the part of the wvideo object including the updated second

25 audio stream is stored in the writing buffer of the other buffer

N ——
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16 17 25. An optical disc recording apparatus for recording one or 18 nore

vi deo obj ect n optical disc, wherein each of the one 19 Qb jPagRse18
vi deo objectgmﬁﬁkﬁﬁﬁe a video stream the optical disc 20 recording

apparat up GRHEHS Sividerédin an input nmeans for receiving the video
stream 22 a dubbing stream generating neans for generating a 23

dubbi ng stream which i%h%§§@a5&5ﬁg§235§%§iﬁ%gns sequentiglfVyl {/kRPLEXI e part

nmeans for generating the one or objects by multiplexing the
gener at ed dupbji.ng stream and 79 . 99/ 31657 _ ...

PCT/ JP98? 05% BtEgtﬂédFQCQ?’\?gd:R/ildéot\%r LT B EARIRE LSS TSRS it ATt of
obj ects; 2 ) a managenent informatjon generatin HE%PS for 3
gener ati fig B BidRer Obgisstesi Bf thEn§§60BR WFﬁ%ﬁ%%I?Bﬁfﬁﬁieﬁt@ the optical
respectively correspond to the one or nore video objects, each of 5 the one
or nore pietkescof managenent information indicates 6 whether dubbing has
been performed on the dubbing streamin the 7 correspondi ng video object;
and 8 6 a recording neans for recording the generated one or 9
nore video objects and the generated one or nore pieces of 10 nmanagenent

;”for”atW”?&W“OTEQEOBQngﬁ dﬁéﬁ*ré&oﬂ&igé:agéaﬁaQB%i@% AiSiGn r2$ O EBein

pparatus of Clarm25 further 13 conpri sing: . a

r eadi ng/\évri ting neans ft(}xre rea(gu%iangvi de%o%bé'reoc_l:t 151[11‘er‘_:1 mt heiBBtcE:%%ltsdi SCihe
9 reading/writing means to read a piece of management information
10 corresponding to the video object read by the reading/writing
11 means, updates the read piece of management information so that
12 the information indicates that dubbing has been performed on the
13 video object, and instructs the reading/writing means to write
14 the updated piece of management information onto the optical
15 disc.
16
17 25. An optical disc recording apparatus for recording one or
18 more video objects onto an optical disc, wherein each of the one
19 or more video objects include a video stream, the optical disc
20 recording apparatus comprising:
21 an input means for receiving the video stream;
22 a dubbing stream generating means for generating a
23 dubbing stream which is used for dubbing;
24 a multiplexing means for generating the one or more

25 wvideo objects by multiplexing the generated dubbing stream and
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16 a first buffer neans including a first reading buffer 17 and

§ a first witing buffer, the first reading buffer storing a 18 part of the

read vi deo OMPO8B165And the first witing buffer 19 storing a pRETIBP8/P6¢8

. read vi deo obj ect mhig$ is.to be witten 23a§$to the optical .qdis

~a second b F SHEnes

. writing buffer, the second reading buffer 23 storing a part of the read

~ video o ect, and the 3ecHRNaFeMeRy 24 FIGtiQny | GENEIPAANTDf MPANFeadoOr

.21
et 48P ng T4 88 Mt & PP hdrPer h eSCEBé&‘F&S"

vi deo object which is to be 25 witten onto the optical disc; and 80 WO
99/ 31653 generating one or more pieces of maRE€FeIRAR/ OG6i&rmation which
a dubbing control neans for performng a control so 2 that while the video .
obj ect is eidshRictifvelgadcrbsidrd &b THe GHO WO nidie aidednlord et 9SO NEE
of the first buffer means 4 and the second buffer neans, the dubbing stream
in the partpof gnEheo¥' A4S QDI Sl oS4 0T h%ntag;"edé??cd' 09 £RHG0 %%&Q,Iai;c%’s
urfer buftter ,

one of 6 the first b nmeans and the secon neans 1S update

o P L ARy Bl L A S BEL09,845°3 e

the reading/witing nmeans sequentially wites the part 11 of the video
obj ect ih COFEFSTRINRY | Fydear PRI estd @R part of 12 the video object in
the second witing buffer onto the optical 13 disc. 14 15 27. The opti cal

. di sc recrdi ng appar at asretocdanm ag¢anshefiast rrecording the generated one or

9 more video objects and the generated one or more pieces of
10 management information onto the optical disc.
11

12 26. The optical disc recording apparatus of Claim 25 further
13 comprising:

14 a reading/writing means for reading a video object
15 from the éptical disc;

16 a first buffer means including a first reading buffer
17 and a first writing buffer, the first reading buffer storing a
18 part of the read video object, and the first writing buffer
19 storing a part of the read video object which is to be written
20 onto the optical disc:;

21 a second buffer means including a second reading
22 buffer and a second writing buffer, the second reading bﬁffer
23 storing a part of the read video object, and the second writing
24 Dbuffer storing a part of the read video object which is to be

25 written onto the optical disc; and

80
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16 t he dubbi ng control means I nstructs the 17
reading/ witing neans to read a piece of managenent infornmatio
correspondi %Og?fq(ﬁé vi deo object read by the reading/witing ?ijgr’sa“ﬁ%ﬁ““’

updat es ,t he read pi ece, Ofy, BRI TSNt +61 OhEBAhEOR 030 gdiorRiddieal BbaLTRAI Wb
I ndi cates that dubbi ng has been perfornmed on the 21 video object, and

managertnt Rtor AELan SAEo ThoCap:Thirehs T co1eRF 508, TeR TEhA  wrieten

managenment ormat!l on on e optic d

recording one oy nore video qgbjects onto an 81 9/ 31657

PCT/ JPO& o§69§1/f>fkﬁﬁi*e%? 8P§&',"Ja§-h Wh%ﬂlES@PFsiogt% R e buffer, means
obtaining step for obtaining a video streamand a 3 first audio stream 4
an audi ¢ sanshrtenseapndg bififiet oregpaer shengubbsngecdriepamdin shee®art of

having a bit rate with which audio data 6 corresponding to a reproduction
time persi odhef vikied idsiiectuditoredtirearhe sreatiorgidsh ffidm dfhetlsectiteaushe of
stream and 8 a recording step for generating the one or nore

vi deo 9 @bjefd sfd¥sfUbhirReeX mithid1caf@Nehat 8@ copeOsh ftwh omeéhhsans WliRiakieq,
obt ai ned video stream and the obtained first audio streaminto 11 the one

Oy oS i AEREChE NG AR UDebIERIRRE AL BN, P oS TGOS Eping
more vi dse ° S%Q_jeea% Sisonsttooraend ]15n O‘lﬁgei Cv?:'::.@:f.r?gc kgjlgfé:elraio@ 2t:%ie Vgl:eilreeri.%uffer means,
9 wherein
10 the reading/writing means sequentially writes the part
11 of the video object in the first writing buffer and the part of
12 the video object in the second writing buffer onto the optical
13 disc.
14
15 27. The optical disc recordiﬁg apparatus of Claim 26, wherein
16 the dubbing control means instructs the
17 reading/writing means to read a piece of management information
18 corresponding to the wvideo object read by the reading/writing
19 means, updates the read piece of management information so that
20 the information indicates that dubbing has been performed on the
21 video object, and instructs the reading/writing means to write
22 the updated piece of management information onto the optical
23 disc.
24
25 28. A method for recording one or more video objects onto an

81 -
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16 the second audi o stream generated in the audio stream 17
generating step includes the sane audio data as the first audio 18 stream
19 20 30. TWOMB#¢f3d for recording one or nore video objects &HTHPEB05618
optical disc af al.m 29, wherej 2 . _._._.the second audi o stream
gener at éd PRI tﬁﬁ%FSt?%%d??éﬂaéngngFﬁﬁlgﬁkp i ncl udes audi o data which
has been generated from 24 the sane source as the fjrst audio stream 25 82
WO 99/ 31657 an obtaining step for obtaining,3pygpegessreany and a

~ The nmethod for recording one or nore video objects onto an 2 optical disc
~of daim3Eingieraidi® stream; the first audio streamobtained in the
¢ obtaining step 4 includes a plurality of packs which each have a

predeterqrined 5 size, and £iadio stream Ykhedindgt seam gLoer ajemgrstpg a
i ncludes: 7 a storing sub-step for tenporarily storing the

8 obt ai ned fddia adl@ oSt €ATRMNERAB MY/ Aehilt) S8HHEREALH NwHAichS #hdfo data
packs; and 10 a controlling sub-step for performng a

SO 1o SRR 87 b 5y UAAE, (RGR AT BE 8, DGRyl
more Video Q01 S 8e8Radd SRt Ehe  sieota BiadS S thh e hngO P! 81 NG
8 a recording step for generating the one or more video
9 objects by multiplexing the generated second audic stream, the
10 obtained video stream, and the obtained first audio stream into
11 the one or more video objects and recording the generated one or
12 more video objects onto the optical disc.
13
14 29. The method for recording one or more video objects onto an
15 optical disc of Claim 28, wherein
16 the second audioc stream generated in the audio stream
17 generating step'includes the same audio data as the first audio
18 stream.
19
20 30. The method for recording one or more video objects onto an
21 optical disc of Claim 29, wherein
22 the second audio stream generated in the audio stream

23 generating step includes audio data which has been generated from

24 the same source as the first audio stream.

25
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16 - arestoring step for, after the second audio stream 17 is
performed dubbing, restoring the second audio streamto a 18 stgte ?@&#L{
t he dubbi ngW9%36§7 ng the audi o data of the first 19 audio st FSIHF

second audjQ stream 2 3. _Th od_for [ e.fL e

obj ects lon#g‘anTg‘f 6&2’3&%‘% %‘?gchFSEﬁgl}‘% %éj,e \%%?@%\gzggdgg oBjetts g\élctﬂ)e%n
pack includes -a time stanp, and a,  stream 24 identifier, the tine
stanp specPPyifgla diiske @f GhRER 89¢hWHEDEJS i s output froma track buffer
of a reproduci ng apparatus, and 83 WO 99/ 31657 ) L

PCT/ JP98/ 05618 t he audtbesfiwath gudépastingast eptapagdednt the SLI/ININGFFEP
streamidentifiers of the packs stored in the buffer. 3 4 34. A

. conput erg r gaddbide st or pgermditym sf opanksa whiioch asathr Haveecar pregedesmined
: nore video objects onto an optical disc, the 6 programconprising: 7 :
~a program geghentgnfor instructing a conputer to 8 receive a video stream
cand a first audio stream 9 a program segnent for instructing

TR R i R AL T GBI L

the co ter to 10 gen t .SE qu | hayLRAg4 ' te with

whi ch gﬂﬁio 11 data co?%gsggﬁﬁ%h% <3%y$%$#%%%€?ﬁgng¥%ﬁelg&??%ﬁk%f t he

first 12 audio streamis recorded jnto the seco audio strea 1 .

a program segnent for instr@tdrRFIHE ﬁBﬁﬁﬁ?’&P %H%%%?%f%ﬁhé%gﬁér}% the
nore video objects by multiplexing the 15 generated second audi o stream

the recel vobbaides ftixstmaudip t$feceam into a buffer in sequence in units of

8 packs; and

10 a contrblling sub-step for performing a control
11 so that the packs stored in the buffer are output to be included
12 in the second audio stream.

13

14 32. The method for recording one or more video objects onto an
15 optical disc of Claim 29 further comprising:

16 a restoring step for, after the second audio stream
17 is performed dubbing, restoring the second audio stream to a
18 state before the dubbing by copying the audio data of the first
19 audio stream to the second audio stream.

20

21 33. The method for recording one or more video objects onto an
22 optical disc of Claim 25, wherein |

23 each pack includes a time stamp and a stream
24 identifier, the time stamp specifying a time at which each pack

25 is output from a track buffer of a reproducing apparatus, and
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16 received first audio streaminto the one or nore video objects; 17 and

18 a program segnent for instructing the conputer to 19 record
t he gener at ewoosdB1687 nore vi deo objects onto the optical 20 di secT/PPosd8s185.
The conput er-readabl e storage nedium of C aim 34, wherein 23 t he

gener at ed second audi otber sudihas tireams gen et bne4s apaupdaties fiime stamps
stream 25 84 WO 99/ 31657

PCT/ JP987 0%1ik8 dt Béam Th@enbiflibes- bfadaid st ks ageonedi im aheCloa ffieds,
wherein 2 the received first audio streamincludes packs which

3 each hgave a fixed size, and 4 t he audi o stream generating
program segnment instructs 5 the conputer to tenporarily store packs

ncluded, i ty4 he pecaingsel & 11658,804) %é&{agga@efpgam W ind N2 SBRENLE £or

and 7 instru e corrput er orma con

packs stgred in the buffer are outg b%? I ncl ude I n the gOnd audi o
stream 10 HOCEELLHEROLEmSR ST Ra &gl o BISQES nﬁ& Im3FBt ¥ i"ﬁf‘ digter eFhe
12 each pack includes a tine stanp and a stream 13

i denti fi&r PEPEram@oBPEABLiBPecifying a tinme at which each pack 14 is
output froma track buffer of a reproducing apparatus, and 15
the audi ® stream gener at i pgogragr asegmemint fbmstinstsucting a computer to

8 receive a video stream and a first audio stream;

9 a program segment for instructing the computer to
10 generate a second audio stream having a bit rate with which audio
11 data corresponding to a reproduction time period of the first
12 audio stream is recorded into the second audio stream;

13 a program segment for instrucf.ing the computer to
14 generate the one or more video objects by multiplexing the
15 generated second audio stream, the received video stream, and the
16 received first audio stream into the one or more video objects;
17 and

18 a2 program segment for instructing the computer to
19 record the generated one or more video objects onto the optical
20 disc.

21

22 35. The computer-readable storage medium of Claim 34, wherein
23 the generated second audio stream has the same audio

24 data as the first audio stream.

25
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16 the conputer to update time stanps and streamidentifiers of the 17
packs stored in the buffer. 18 19 38. The conputer-readabl e storage nedi um
of O ai m 35 V@PRF65720 conprising: 21 a program segheH ?8&56’8

:JIEEH ﬁgt' ng‘ssi O{guc%gég#égana Sﬁtﬂtbg' St rearﬁeqcegnrge@#‘grltng % Eﬁ?@r‘f he 'du‘{)l’gl ng

by copying the 24 audi o data of the first audjo streamto the secon o]

25 stre#n 85 WO 99FBe¢geceived first audio stream includes pac s w ich

¢ PCT/ JP98/ 05618 1 39. The conput er-readabl e storage nmedi um of d ai m 35,
- wherein 2 each have ahgixedi sigee®@ndenerati ng program segnent instructs

3 the conputer to generate the second audi o stream which include 4 audio

data whigh has been getheatedilo Gboddun e ranime prodren Ssdgmentt aimsoructs
stream 6 7 40. An optical disc reproducing apparatus for reproducing an 8

optical gi §Ge Wagite? to temporarif.'? 8pbteapadks§CihBEhedds inl&khe received
a data area 1n which one or nore video objects are 11 recorded wherein a

mul 11l ko TiD TR Sn e or S N (LU oh Bt SedyRls] S e

management area for storing one or. nore pieces of 15 granagerrent i nflor mat | on
whi ch rebpectively cort %% the GREPuter to perform~a control so that

8 the packs stored in the buffer are output to be included in the
9 second audio stream.

10

11 37. The computer-readable storage medium of Claim 36, wherein
12 each pack includes a time stamp and a stream
13 identifier, the time stamp specifying a time at which each pack
14 is output from a track buffer of a reproducing apparatus, and
15 the audio stream generating program segment instructs
16 the computer to update time stamps and stream identifiers of the
17 packs stored in the buffer.

18

19 38. The computer—readablé storage medium of Claim 35 further
20 comprising:

21 _ a program segment for instructing the computer to,
22 after the second audio stream is performed dubbing, restore the
23 second audio stream to a state before the dubbing by copying the
24 audio data of the first audio stream to the second audio

25 stream.
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16 or nore video objects, wherein 17 t he second audi o stream has
a bit rate with which 18 audi o data corresponding to a reproduction tine
period of thwo®9/3iés7st audio streamis recorded into the seconcbmdhwossls

stream 20 wherein 21 each of the one or nore SI eces
managenment 322 i AR FOMBNT FUTEPREPRE| ERPESIEnSSF UM 1P F sE1aimt 5raW§§€Gﬂ@
23 state, a third state, and a fourth state, wherein 24 t he

first state indicates thmtaudio sstoeamagenerstingnp2oiran ségmenite insteucts
audio data as the first audio stream 86 WD 99/ 31657

PCT/ JPO% 08628 cobmputer to gehBeateCalk si@téndndinedicessthedmt WRisARCOAGE1ude
audio 2 stream I ncl udes audi o data whi ch has been generated fromthe sane 3

source 9@1‘6‘ 3l AT E8beén generated fﬁlﬁnt{!ﬁédsﬁﬁl@t gog&@bcﬁtse%

t hat audlo ata of the 5 second audio”streamis irrelevant to audi o data o
the first re the fourth state indicates that
t he secondgl% %él%lr}amn% as’” been performed dubbing, the optical disc
reproduci ng 9 apparatus conprising: 10 a readi ng neans for

readi ng 'a video object and a piece 11 of managenent information
corresponding to the video object from12 the optical disc; 13
a reproduc#fy nehmsopsicedprddiei ngpredugiidey appauatLs Arar t hepfodscingdian
streamincluded in the read video object; 15 a control neans
for contd obpitdgaflheirsenpr adheex etgn neans
9 the optical disc includes:
10 a data area in which one or more video objects are
11 recorded, wherein a video stream, a first audio stream, and a
12 second audio stream are multiplexed into the one or more video
13 objects; and
14 -a management area for storing one or more pieces of
15 management information which respectively correspond to the one
16 or more video objects, wherein
17 the second audio stream has a bit rate with which
18 audio data corresponding to a reproduction time period of the
19 first audio stream is recorded into the second audio stream,
20 wherein
21 : each of the one or more pieces of management
22 information furthei indicates one of a first state, a second
23 state, a third state, and a fourth state, wherein

24 the first state indicates that the second audio stream

25 includes the same audio data as the first audio stream,
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16 so that when the piece of managenent information indicates the 17 fourth
state, the reE%odUC|ng nmeans is allowed to change 18 reproductlons of th
first audi o WO%€BW3nd the second audio 19 streamin accordance"%t‘??sé{ﬁﬂs

uhen Chel pi eco of managanBSCRERl nECROR | FORLEEEE PR E ndih @%h 03?? godio

state and the second state, the re roduclng % ans i s not all
change répr%mo%ﬁc%‘f‘dﬁﬁea‘f‘?}& EQi $hoan g RESRIICRETALEGN r&ﬂ’dlt € same

stream even when the instruction is 25 input fromthe user, and the

repr oducBngsoege ASt ithieeLitnat Ardi@7stregmp9/ 31657

PCT/ JP98/ 05618 1 that audi o streans cannot be changed. 2 3 41. An opti cal
di sc repaoduci ng nmet hodcHer thdprdodstatg aindioptesaltihitsc audier edatd of the
the optical disc includes: 6 a data area in which one or nore

vi deo obpec{s-8h8 AULLST Qﬁgea‘ﬁﬂ’%é?' ﬂréeib%%@tféa@ud%J i dstaad’ Otﬁér%'ﬂst
and a 8 second audio streamare nultiplexed into the one or nore vid

obj ect s; cam, .arfy M@Nagement area for storing one or m)re p| eces
1 of 11 managerren? |n or ngti on whi ch respectlvely correspond to the one 12 or
nore video objects, wherein ond audi 0 ]Es)t}‘eream has . a b|t

rate with which 14 audl’i}"%atf{i’utf&q eSHBLEi nbngbcé%feé:‘prB Akt i tiSREPE i G¢

of the 15 first audio streamis recorded into the second audi o stream )
8 stream has been performed dubbing, the optical disc reproducing

9 apparatus comprising:

10 a reading means for reading a video object and a piece
11 of management information corresponding to the video object from
12 the optical disc:;

13 a reproducing means for reproducing the wvideo stream
14 and the first audio stream included in the read video object:

15 a control means for controlling the reproducing means
16 so that when the piece of management information indicates the
17 fourth state, the reproducing means is allowed to change
18 reproductions of the first audio stream and the second audio
19 stream in accordance with an instruction to change audio streams
20 input from a user, and that

21 when the piece of management information indicates
22 either of the first state and the second state, the reproducing
23 means is not allowed to change reproductions of the first audio
24 stream and the second audio stream even when the instruction is

25 input from the user, and the reproducing means notifies the user
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16 wherein 17 each of the one or nore pieces of
managenent 18 information further indicates one of a first state, a second
19 state, awdwbysiesiate, and a fourth state, wherein 20 PCT/IPOEM5618

t first state indicates that the second audi o stream 21 i ncl udes the sane
audi o data Esathauflipsstzedins stargwtt @ changed. the second state

i ndi cates that the second audi o 23 stream i ncl udes audi o data whi ch has
been generated fromthe same 24 source as the first audio stream 25

the third state indicates that audio data of the 88 WO 99/ 31657

PCT/ JP98505618 1 agconde fudho &fLLapdrbdndlaYathetRodUtidy di‘b?r%fdutdl‘%% an
d 3 h es that 1he

first 2 audlo stream ‘an the folrth state indica
second aydi o_4. egm_has .performed dubbing, the optical disc
reproduc?ngogFﬁé%%ogg%gﬁpngﬁﬁagl6 ' a reading step for reading a

vi deo object and a piece 7 of managepent .i nforymti on corresponding to the
vi deo obfect from 8 thé& tQRﬁﬂC%fsg}s§ includes: a reproducing step for
reproducing the video stream 10 and the first audio streamincluded in the
read vi déo object; 11 a data area dgntwbLcht @ne T WhER vides ckjects are
managenent 12 information indicates the fourth state, allow ng the
repr oducirngré8ostied, t ohehamige aeptridiductsonsamf hefirsist aaddoo stiveaamm aand a
the 14 second audio streamin accordance with an instruction to change 15
audi 0 st eagdcbhBUhuiOM sttt , a28dmiNMiplexed into the one or more video
2 objects; and
10 a management area for storing one or more pieces of
11 management information which respectively correspond to the one
12 or more video objects, wherein
13 the second audio stream has a bit rate with which
14 audio data corresponding to a reproduction time period of the
15 first audio stream is recorded into the second audio stream,
16 wherein
17 | each of the one or more pieces of management
18 information further indicates one of a first state, a second
19 state, a third state, and a fourth state, wherein
20 the first state indicates that the second audio stream
21 includes the same audio data as the first audio stream,
22 the second state indicates that the second audio
23 stream includes audio data which has been generated from the same

24 source as the first audio stream,

25 the third state indicates that audio data of the

I
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16

when the piece of managenent information indicates 17 either

of the first state and the second state, not allowing the 18 re roducin&
step to charly® WBpSBducti ons of the first audio 19 stream and tifer/ER8HAG!S

audi o stream even whep. the instruction i§ 20 input fromth ser,.apd_t
r epr oduci'ngS8FERAN AT s SEREATs e S Z'irtrﬁjrtevm ojélgt Fé’aé?s" cgﬁﬁ& e gﬁ%nﬁfﬁ
89 '

2

10

11

12

13

14

15

16

17

18

13

20

21

audio stream, and

the fourth state indicates that the second audio
stream has been performed dubbing, the optical disc reproducing
method comprising:

a reading step for reading a video object and a piece
of management information corresponding to the wvideo object from
the optical disc;

a reproducing step for reproducing the video stream
and the first audio stream included in the read video object;

a control step for, when the piece of management
information indicates the fourth state, allowing the reproducing
step to change reproductions of the first audio stream and the
second audio stream in accordance with an instruction to change
audio streams input from a user, and that

when the piece of management information indicates
either of the firsﬁ state and the second state, not allowing the
reproducing step to change reproductions of the £first audio
stream and the second audio stream even when the instruction is
input from the user, and the reproducing step notifies the user

that audio streams cannot be changed.
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