, tuvwxye3de\ z&\T!P/___ 1 Information Recording Medium Apparatus and I\Sgt hod7
for Performng Af t eP®P%BCor di ng on the Recording Medium5 Techni cal it PUN 12003
9 J UN?003 T i nvention relates to an information recording

medi um | i ke anr]@ﬁmﬂ,ﬁmﬁ’mww&’m whi ch has | arge capacity and to/from whi ch data
are wittenl re peed, and nore particularly to a recording

medi um whi ch can performafter-recordi ng,4 an apparatus and a nethod for

......

recording thereto. 10 Background Art In the field of a witable optical

di sc having a of approximately 650 MB, a phase change type

di sc DvD- RAM mﬂmmﬂmﬂmgmty of several GB has appeared. Moreover, in
addition to the practi use of 15 1Y whi ch is the coding
standard of digi taf"‘Av data, the D M has been expected as recordi ng and

reproducing nedia in i : L pcation. In other
words, it is expect egﬁf?ﬁgéty?rﬁlge'ﬁ@@@ngéw@?é&?gﬁhggn?m %g’%ian pl ace of a
magneti c tape which 4 | _ Y i ia. 20
(Descri ption of DVDfﬁiIB;é?qaxﬁﬁedcgﬁ? t/éelcaotrrésﬁ,Hbﬁl tﬁﬁ%ﬁ%ﬁ'“?%%e density of
a witable optical disc has been devel oped so that it has been possible to
record video data as well as conputer data and audi o data. 25 For exanple,

a convgxo-c A d gui de groove has ~ 9 JII'N 2003 2 conventionally
been fgrned?gwggﬁﬂggﬁal recording face of the optical disc. Wile a

[ | h ti I J - d I I . ti
ot on. it has becomiMBRERENU TS EE AR 4 Brafheidt i e marEEna
tj. by, d- gr. di ng..nmet hod.. Co I .
ecor di hg. SiteAGAReALERGAHeE s RSPy U ch Cate HLe et
J Pat .Lal d- Publ,i cat i No., 8-7282. for, L e). :
Chor e has. a1 HE BT @bPeda BB BraSRrialnY 8 drecdtiing B b wBB RSt ne
l'i ke in which_the ?ontrol of a CLV net h.od({conﬁt an% | i near v&l chay
recording) BPFOLT AfETRCYANG RARRAAANSENG A MRS Foyi RGOk &€%an be
sinplified and easily used 10 practically (see Japanese Patent Lai d-Qpen
Publ i d9tion No. 7-93873, for exanple). A great problens in the future are
how to record @V data i ncluding video data using an optical disc intended
to have an bﬁ@ FRuBdiAta capacity, and how to inpl ement performance greatly

exceedi ng a conventional AV apparatus 15 and new functions. By the
appear ance of such a \Iﬁ’itbﬁlfleigﬁt? é"éﬂ"aéliesepﬁ'%hcﬁ%c i‘alvmggénc‘é&éfi boung ©f can

be supposed that an optical disc becones a mainstreamal so for AV recording
and r epr odu@PPeRimately 868 MB. a Rﬂﬁﬁ?e‘mquﬂ?awp?ég%@ DMR-RAM\avinga capacity
recording nedia fromthe tape into the disc has various influences on the
20 functi onChfEVRE f GBnbAt aRrpeased AMRRRRVEAL i1k adeRiON: Eh e RraRticat 6] 198
disc has the greatest feature that random access perfornance is
consi dér abl MREG{NFREG2) whigleis tagecqding siansere af dgitahAyodrtacthesBVD-RAM
necessary to usually take a time in order of several mnutes for one
rewi ndi ng. TEEdEEs expadied @srecPigng and repradiahig B@did imthe A¥elieldiasewebo- 60
me or less) on the optical disc nmedia. 25 Accordingly, the tape cannot act
as a randomasceaseputee apphication: ekpethergyordsitds expedieddbat thePyE-RAM wille.
By such random access performance, the distributed recording operation of
the AV dat aspfgathasmedianoplanse plea Mergnalicape hhiel i eanyamignatly typiealAYe
i npl emented by the optical disc. Fig. 34 is a block diagram show ng a drive
devi ce of arenadhgmediader. In the drawing, the reference nuneral 11
denotes a optical pick-up for reading the data of a disc, the reference
nuner &0 12 denotes an ECC (error correcting code) processing section, the
reference nuneral 13 denotes a track buffer, the reference nuneral 14
denot es a s\{Destrigtion sMDVEDRRAM)t he i nput and output to and fromthe track
buffer, the reference nuneral 15 denotes an

In recent years, an enhancement in the density of a writable

optical disc has been developed so that it has been possible to record video
data as well as computer data and audio data.

25 For example, a convexo-concavo shaped guide groove has



10 encoder, and the reference nuneral 16 denotes a decoder. The ref ei gp@@
nunmeral 17 denotes a enlarged part of the disc. As shown by the refe 2003
nunmeral 17, data are recorded on the DVD-RAM disc with 1 sector = 2KB as a
m ni mum uni t. Mreover, an error correcting processing is executed by the
ECC processing section 12 with 16 15 sectors = 1 ECC bl ock. The track
buffer shown by the reference numeral 13 %erves to record the AV data with
a variable bit rate in order to record the AV data on the DVD- RAM di sc nore
efficiently. Wiile a read/wite rate (Va in the drawing) fromto the
DVD-RAMis a fixed rate, the AV data change a bit rate (Vb in the 20

drawi ng) aceenwntignatly theenctaresk poyther sighel cesardimgsfacgeptdite (apticab disc.

i mge, for exanple). The track buffer 13 serves to absorb a difference in
the bit rat@hiloa signaiphas cohventionaliytbeearytécaeded fort balyA¥ ldad pdriorsetr & o
the fixed bit rate as in a video CD. By utilizing the track buffer 13 still
ef f ecti vel ygrddve portidatiahaaibebem@patisiue d¢o eégordrtbe isteval on Hdtie tide fand and
Description will be given with reference to Fig. ~9J UN QO03 4 35.

Fi g. 35A i sgeoalieggoréions by lagdagroade resordsgamethod. aCdnsequéntlyt haecestingvher e
the AV data are separately recorded in a continuous region of [al, a2] and
a cont bnuoudensity tasobeémIntaficedsby pproximate dwidbAs tehAlsatntjapanss® be
continuously reproduced by supplying data stored in the track buffer 13 to
t he decoder PaferwHidid-Gperefkiblisatioti Ng. @7 282 dfop Wixafriphe). aRidreodsr, therst Rasis
obtained at this tinme is shown in Fig. 35B. The AV data read fromal are

i nput to theldoiesdn Helited ahd pradticallynuded & @anelCLY mstholwrftae ks iBtwHich i me
tl, and the data are stored in the track 10 buffer 13 by a rate difference

(Va - Vb) beigvesntréinof ABLV histRod Yeonstant eedrnatdciiuidcardihg) efiéctive ipliamut
rate (Vb) fromthe track buffer 13. This state continues up to a2 (tine

t2). Wien agnpRaRtdthelf iflathe $b&drbithg MenRRy t sa¢ o Wifnplifidd amd ééyin?t g)@éa od

of time is represented by B (t2), It is sufficient that anmount B

storedgin t bﬁaétfcéﬁ)?_ fgefef QapaRe 6 NP AR NE NGBk OPGBIHZIBHONR. Y 708873 et 0
the decoder 15 16 tilt a time t3 corresponding to data reading start point

of a3. In obggmp‘(@[ds, if a constant amount of data ([al, a2]) to be read
before the seek or nore are kept, the AV data can be continuously supplied

even if the seek is gwgfefa&?%blémstih%@m\aﬁe 81BN A0 rBEOMAERY Il [ritiudifg
given to the case where 20 the data are read fromthe DVD-RAM (that is,

| back), t } iatnt; t; hat
pl ayback) , Roywkyv@ata %?’“%é@q’g‘émggﬁgi&@g?ﬂﬁéém PaVe iahtiRBrdaRelil® %% ] Magg ha

is, picture recordin simlarly. If the co anount

or more of ?\%Wtoaih?pl%%btEBHH%Xn%eF@%Q@ﬂ%g%PE@ é)\é%n%Mi@ﬁaIW%Haggﬁga .

above, continuous repro tion | tur ing can be car
even iqfg t he ;A furttipndi stributed and recorded on ~9J UN 2003 5 the
di sc. 1 Descralﬁptrls%%l o’fcrll\/B (©)

By the appearance of such a writable optical disc having a large

capacity, it can be supposed that an optical disc becomes a mainstream aiso for

AV recording and reproduction in place of a conventional tape. The conversion

of recording media from the tape into the disc has various influences on the

20 function and performance of an AV apparatus. The conversion into the disc has
the greatest feature that random access performance is considerably enhanced.

If the tape is subjected to random access, it is necessary to usually take a time

in order of several minutes for one rewinding. This is extraordinarily late as
compared with a seek time (20-60 ms or less) on the optical disc media.

25 Accordingly, the tape cannot act as a random access device in respect of



Next, description will be given to the AV data. 5 As described earq{ gefn dio®
AV data to be recorded on the DVD-RAM use an international standard
referred to as MPEG (1 SO/ | EC13818). Even a DVD-RAM having a | arge
capacity of several GBs does not al ways have a sufficient capacity for
exactly recordi ng non-conpressed digital AV data. Therefore, a nethod for
conmpressing and recording the AV 10 data Bs required. As a nethod for
conpressing the AV data, the MPEG (1 SO | |EC13818) has widely spread in the
world. In recent years, the LSI technol ogy has been inproved so that MPEG
codec (expansion | conpression LSI) has been put into practical use.
Consequent | ractical mge. r By ughr rangem apcess: perfvprane phesdistiibuted neeardingon.
15 The MPEG mainly has the following two features in order to inplenent

hi ghl y ef fi cipanatiemohtheofddsda mivich gotilidimnt beepenformddsby Hza canventionas tapeg
met hod using a time correlation characteristic between franes is introduced
i n addi ti on dam ke ooplemesséd by tiee opticalsdisg) a space frequency characteristic
whi ch has 20 conventionally been carried out in the conpression of the
motion picture data. [|Figt!8d MPEGbleke idfgrame showingh andtile bdevites ofr af BWDed
to as a picture in the MPEG is classified into three kinds of parts, that
is, an§ pi aboorderi M tiee Hraawing cibdiraferphce mueerabl Pdehotasr 2 opticalipitksup forsi ng
the intra-frame coding and a reference relationship in the past) and a B
picture (a peatingethsdaty bhea distr thebeferermoe aadhiengl 4P derwites @CECC (error

rel ationships in the past and future), thereby f 9J UN2~3 6 performng
dat a conpr essiresttingi @bde}proSesting 8gttvn, thewefuehcs eludidransBidervtena trdek | |
P and B pictures. As shown in Fig. 36, the P picture refers to the last |

or P pictureiiffert e psfetencenfluinBealBl Pidehuted aafvitch fo? SWIRhihd 885 indut dindP
picture in the past and future. 5 As shown in Fig. 36, noreover, since the

B picture red@pst &6 4 flon®rthB ®aék Widfdrn théaefarbHes, ndrigrali $5| ddhodésiedn
(di splay order) of each picture and the order (coding order) on the

conpregged GsdcbdERY aRE R RFEELRE MUMBr&ath irss deeeqsd frid weRréicd he
MPEG i s that coding anount can be assigned dynam cally for each picture in

accordance Vh\ifefdlq 7cqsRtEX bionAgetBurilér thiecdisé.e. The decoder of the MPEG
conprises an i1 nput buffer. The décoder can assign a |large coding anmobunt to

a conpl ex picture whi cRsisholArsy e FETBRIrRESNiMerd|Or atd@rd réforded stegrder
buffer in advance. Audio data used by the DVD- RAM can be sel ected for use

fromthree kg S Y § bt = Mgk I Qi yi d

conpr essi onkDYE)S%%]M%% g’ftpaf%ze&th??)) and a%gﬁr@gmprergggg LQ%I(/I {/% ?@a?rﬁgr

Dol by digit AN ; j bj

vari abl e bi fé ?ﬁ%@@n@%%agiggee%m%t%ﬁq’iysmr?otE@tacgp&éégftsﬁg’teﬁt%sﬁggﬁ g? a1ae

vi deo §5rearr%éyﬁrscqu§@cs&b@gt ed fromplural kinds of sizes in an audio
i uch AV dat '

frame unit. a are multiplexed into one stream by a nethod 20

referred to as an MPEGrRYSem nfirdr <Abwhong 1HEAYEHENE MiriErd DR SR 1 ©

of the MPEG system The reterence numneral enotes a pac eader, the
Genot oo a payion e AY RS pareple BRRRRIn G0Rr I oy ThE AN Rl ) e
L1 e17 e 0, BUEaR i g0inaleBhy PRk gBE o2 (Yacr PR Shaifafc.
read 5 oot BEBvRLARM 1 € R ! el AR LPRAGAS TICRAER) o
e
2 Presentati g LLIS, TS (ELOBGALALA SBNEIR Sbedh TPirSloriddindRb Bt i FBF ©

example, this is not required if the AV data is set to the fixed bit rate as in a

video CD.

By utilizing the track buffer 13 still effectively, the AV data can be

25 discretely provided on the disc. Description will be given with reference to Fig.



precision of 90 kHz are recorded, as information related to AV datg §tJ‘BNefb03
in the payload 43. The pack is a unit having a plurality of packets
together. In case of the DVD-RAM one pack is used every packet. Therefore)
t he pack conprises the pack header 41 and the packet (the packet header 42
and the payl oad 43). 10 The pack header stores SCR (System Cl ock Reference)
representing with a precision of 27 Mz adtinme that data in the pack are
input to the decoder buffer. In the DVD-RAM such an MPEG system streamis
recorded by using one pack as one sector (= 2048 B). Next, description wll
be given to a decoder for decoding the 15 above-nenti oned MPEG System
stream Fig3538 shows a decoder nodel (PSTD) of the MPEG system decoder.
The reference nuneral 51 denotes an STC (System Tine O ock) acting as a
reference tine in theFigdfers a Tiagrast shawiog aruaddress Spade ot e dise. In the
denul ti pl exer for decoding or denultiplexing a systemstream The reference
nuneral 53 deseweranhé fpldababfesepératelyirdeorded idex adertinudlseregidre ot (wie
nunmeral 54 denotes a video decoder. The reference nuneral 55 denotes a
reorder buf B2} ahdra temtrorcassi tegicrt of [aly d4)esl skowh B Fig 356 hé A\Rkiatd Ban

di fference between the data order and the display order which is nade

bet wee§ t hebk curdinBopslyt tepesdared bpcsuﬁtpgiimg Wata storddsnrthbachckbbufer T840

ref erence nuneral 56 denotes a switch for adjusting the order of the

outputs of #fe tdeeotienrnd Whilecs Week B beied tcarriddieouefioneraotd i@ andtathe B
picture. The 1 ~J UN 2003 8 reference nuneral 57 denotes an i nput

buffer of aabtdidedat@toteie isBrRWrEhaFigngsBnuneral 58 denotes an audio
decoder. Such an MPEG system decoder serves to process the above nentioned

MPEG system stream i n THee AVOHhRM ¥ FRANGT af¥ ifputi teRtHehebck Meiffer tiaTengf
the STC 51 is coincident with the SCR described in the pack header, the

denul ti pl exeUtfd GRS trlalR RAER 1Ba8tKa tifftet1demdl therd 0% @fre 3fore@riN ¥e t@ick
interpret a streamID in the packet header and to transfer the data of the

payl oag to bhfedqgasies bty dfferdiie AASD V) WeeNUEMPRE rateN¥ay eawhd iRlcrxer
52 fetches the PTS and the DTS in the packet header. The vide0O decoder 54

10 fetches pygbHA8 L1 an LEIDtAR th)e@orﬁtt%qrac@%ﬁeraqii istdidle ddMired®e Of

the STC 51 is coincident wth the DIS to carry out a decode processing, and

stores the Lpdehd(thhé ) afne diemoBft 8etafHitbRid PRirdnFhdk BIHAYE {ditn®
an ded b

picture. Wiile the |l P pictures are decode y the video decoder 54,

EEGPSE“Q ct Er 3erid FAMER, RbrkSohieR p2P €81 (U p8fcRl kRGPS5
ot ches. and LISk Serer 13,20 8 i REReRIcRAindOunl REpAad & FREQERReE)

time yat the dy éfgrn%f t3t&ﬁ"he%§§gﬁﬂnocf@gcriét?§etgﬁ@g§gﬁgrp%iﬁt%f'é@. DTS in cast of

audi o) are coincident wt manner as the video

d d 54. 20 Next, L L N i f [ [

tﬁgol\/leDIrEG system sﬁ eagnﬁvsﬁlﬂ I{i%rpﬁv'g‘f’déf ‘éﬁn%ecc}t?%t%}t‘éééﬂo@@Aﬁng%a'@éﬁg.%b%y‘ é%lﬂ%ﬁ%@g' "
id f el g 139 ' h ' i 9

e ne oot EEEeal e bR NapL TRy leve i L etonh Bus fPiumhgne

i ndi cates a | S ' [ mmon to each drawi ng, and each drawing is
represented eygﬂgfnmt%hsgeegg%@%{‘;e?r%égase. As shown in Fig. 39B, noreover, an
e

s of ordinate 1 Soloh AR B e BRI 2798 S Ea e
{11 coips = hE Ak Arals Ko AL U SARE B e R0 Dol ML B,
and L cot S5 n3hed2La BIGHERYS 8 SIS HRM Hoef b sty 1 SRer e R

data are decoded, Besjdes, the intersection of an oblique dotted |ine and
the time baSORS/deRESWETY tine that the data transfer of the video frame
to the video buffer is_started. Eerei nafter, a conplex imge A.in the video
data will be descri bedf e §eNgAN ﬁa}ﬂ'ﬂné.°r@W@ec’fa‘gat?n%(&ec%“ﬂ%iﬁlyé?cﬁrdlegrge
codi ng anmobunt as shown in Fig. 39B, the data transfer to the video buffer
shoul d be stairttBe BVORrRAMea 1descrilad d@harengCoOminuoE ereroduetiane doRictyet i ne
of the image A. (Atinme fromthe data input start time t1 till the decoding
wi || B2 r ef gecedling cas bemarded oy ever iftheA\deta ateedisiibytadhand eecarded pnexed
in the position (time) of the video pack shown in an 15 oblique line. On
the other hand, the transfer of the audio data which does not require
dynam ¢ codi ng anount control differently fromthe video data does not need
to be particularly nade earlier than the decode tine. For this reason,
generally, the nmultiplexing is carried out a little before the decode tine.
Accordingly, the video data and the audi o data which are reproduced at the

~ N o - o o - .. o, o o




10 Next, description will be given to tape nedia. Fig. 40 is a di agram
illustrating a relation between a tape and a tape recorder (recordi Ag/UN 2003
head). As shown in the figure, recording areas for video data and audio
data are separately provided in parallel with a tape running direction.
Therefore it is easy to record audi o data_ independently. In 15 conventi onal
anal og vi deo tape recorder, reproduction &nd recor di ng can be carried out
simul taneously with one head since delay tine fromreproduction to
recording is al nost zero. DVD-RAM expected as the next generation AV
recording nedia for exanple has the follow ng problenms. 20 The bi ggest
probl em t o W#et@dscrecordi ng operation in DVD recorder is caused by an MPEG
stream which is AV data to be recorded by the DVD recorder and the

di fference of mechani sm between a video recorder and the DVD recorder. In
the video recorder, as described in the prior art, each of video 25 and
audi o chann@esdriptiondédPld&Ht |y recorded on a tape. The after-recording ~
s ~~N 2~3 11 operation of an audio can easily be carried out because there
is no delay from pl aybhask desceaptiomwilblbegiiergto the AVWdafavyD recor der, however,
a video and an audio are recorded in one nmultiplexed stream One opti cal

pi ck-up is used for rpAsdesgrined earlidr| the AVeat=as ito be.reéordetrordinel BYENRAM S
made from pl ayback to 5 recording, since one track buffer is provided for

i mpl enent i ngsa@ andnicabdtior! stareiaed réfereditbasdMPE® (IS0 / IEC13818- ups are
provi ded, they should be operated i ndependently. Even if each of the
optical pick-ups can BgeapeDNBRANIeRENdealdnge tdaoity st skvegalaGBspHag®ack
operations cannot be carried out at the same tine'in the DVD- RAM for

changi ng a net alwag $aeedafsfficiash capacitlfoneractly rédirbihg Aohecansressed by
each of the pick-ups is provided across different zones. As described in

the prior afigitaRAN datSt ARRréRFe AY PEMHDY MT0tEmMPreRSRCEnd Te86&kHd Besl 0 t he
MPEG stream Therefore, in the case where a tine stanp to be given to an

audi 01pt r eagufeish@qurear dvsal Meelod foridopmsreksingthe 1Ay Watd) tRetNIPEG IR/
given to an existing stream a decoder is not nornmally operated in sone

cases. For fx@{m8a) hds Wtk 8pfater RealorRER |9 rdEshtlyRafs whé%ma&ﬂménagg he
exi sting stream and an SCR given to an audi o pack récorded | ater have the

same time, Lue HEHAIHSrREIOERSMPED ddiRct (¥BaRiohhecstbrddyid EsHerager

are sinmultaneously present. Consequently, the decoder cannot be 20 ‘normally

operat ed. Thygn $iGheh prackicll ABECTToRsSRNN NI 1BBBHHRahSirfiRHARAY

DVD- RAM can store audi 0 streans in various Kinds of format. The

recorder ca iq@vD recorder can apply afterrecord
VRS AR rpidg

operation t data has been recorded by ot her

recorders. Therefore Sifegyp SFna%?/?‘ﬁéé ¥tﬁ§dfo?|bw§’irﬁaft$vo°fea‘i 63 [POPad 19 25

1 9 JUN 2003 12 Di sclosure of | nvention Is inverdtion Is directed to

provi de inf %g‘%ﬁﬁﬁ@gggﬁﬁtr&qéwgggogct ual i ze easy determ nation of

possibility o g on the'recording medium This invention is

?;E gri-:]?g?rgeg- al5§I é)_ i?réeéén Otgng3 gztglg argj??;; uj’ée |t3i§]r8r;%iél onlg: n??ﬁlﬁlﬁlgabi t
lrggg{ di Eg E?éhﬁ’ﬁ? I% %I mél |?y ‘(S)' gfaud'i ?r?ésct reaerﬁs %gmay e sr_f%r e(.yvd]?lere?%ébié\te
of beiy r oSV et Bt i gbE WindRbeBR.crPetBlich B SATERE
ags' §; ffgafﬂmeb:ﬁ?o’Jhsﬁb?‘;?%m“h%&%agwﬁ{oh%ﬁ{ eSS deBd 0 Asca e 16 8T e
second aspe%&ﬁﬁﬁ?@%ﬁ@%ﬁﬂi 'Ef:?l E@erifﬁéﬂgs&%?g%i%ﬁglﬂgﬁﬁ% %itngr%' Bme" ©
coding picture), a P picture (a picture using the intra-frame coding and a
reference relationship in the past) and a B picture (a picture using the intra-

25 frame coding and reference relationships in the past and future), thereby



performng after-recording to audio streamrecorded on the recording: nedi um
according to the invention. The apparatus conprises a checking sect iSodUN P03
checking possibility of after-recording operation to the recorder before
after 20 recording operation starts, and an operation section for
performng the after recording operation. In a third aspect of the

i nvention, a nethod is provided for perfcfrn‘i ng after-recording to audio
streamrecorded on the recordi ng medi umaccording to the invention by using
a recordi ng apparatus. The nethod 25 conprises referring to the bit rate
information in the audio attribute information, 19J UN 2003 13

det er m ni ngpewiettiog data gompressiapparatus is able to encode the audi o stream
to be after-recorded in bit rate of the bit rate information, and deci ding
that the apparatus toFlg 3bisea tagremf shawiagtaerelatenahitd agonigethet h® apdd at us
is determned to be able to encode the audio streamin the bit rate. 5 1In
accor dance pictures hdspsteyenin Figy 86 iherP pictuiesrgfersdplihe lash | de Pepicture imities her
or not the after-recordi ng operation to audio stream can be perforned.

Ther ef ore, past, sadthe® piciure refersid ¢he giosest har Ripiguteirutherpagtemd focure.
recorder does not have enough ability to process the audio stream for

af t err gcor dAsghohd ihARIGaB6 dmBedmveensiare lthe Ehpictute befenote thd het Ptgittire in
application is based on application No. 11-38370 filed in Japan, the
contents of thehifigtare, stHee daiphay rurderde'vsﬁm bydérﬁfcﬁr eacte pidtbrdraref thesedept i on
of the Drawings Fig. 1 is a diagramshowi ng the |ogical structure of a disc

in the seco(wbdigerierpohn thétompledseddataagap b Dovdidentavist eadt gtreri N an AV
file for a notion 20 picture or novie data. Fig. 3 is a diagram showi ng a

structure in an AV fijpeséesndh featuré ofi ieUMPEGI & tHhti Codingli AB6 @M sBRVB&I a
rel ati onshi p between AV data and managenent information. 25 Fig. 5is a

di agr am shoykgignéd@iypbfricdilyrfer @acRPrtMMan ac&r&adc&w&ﬁ@\@%&ﬁplﬁkfﬂ* ofthe a

di agram showi ng the structure of RTR VM3 . Fig. 7 is a diagramillustrating

VERN apd TMpigtiie. fidr@ésoddridd thé MPEG sy shmput ButfBe The WelcBHEr 84n PL
SRP. Fig. 9 is a diagramillustrating PL TY and PL_CREATE formats. 5 Fig.

10 is a di agsgghid léggércﬁdi@aﬁ]dﬁ-ﬁﬂ/'té%cééﬁlbl&( pieffBtwhithds hhid t& c@nfﬁr@gé am
illustrating an S VOB ENTNTecording format. Fig. 12 is a di agram show ng

the struct upg s@drid &Ma i th&d8codsr briar ifizdgAage i | lustrating V ATR and A ATR
formats. Fig, 14 1's a diagramillustrating SP ATR and SP_PLT formats for 10

a motion picture. Fi gaukd dhtdudbd B)AiHes DOH-RAM Mnshe Weldtisd Bir Myfom
Fig. 16 is a diagramshow ng the structure of MVOBI. Fig. 17 Is a diagram
illustrati Vﬁdg f t Q. i il ; A f
[I'NAII;IS r iSI E?ﬂg@el I s%aft %@%r‘%ﬂ%“ﬂg’?gaﬁuﬁbdjg@r\g/écﬁ'@wt%%{&ﬁg&?ﬁ i650a
di hovi . 1 o ) . ti

I agr 481 S CC’)QJL’%H@F%A(;%)%% %Egclo;??{;gr‘e;gseﬁ'@cﬁ Whifé ﬁieagb@g‘ Jﬂ#l&é@%@é I ng

V ATR and ts. 'Fig. 2 ragramillustrating
SP_PLT for mg{&s| peiv favtd fixdy 5it Pate: the MPEG audio has a variable bit rate and has

a size which is not as great as the size of a video stream but can be selected

from plural kinds of sizes in an audio frame unit.
Such AV data are multiplexed into one stream by a method
20 referred to as an MPEG system. Fig. 37 is a diagram showing the structure of
the MPEG system. The reference numeral 41 denotes a pack header, the
reference numeral 42 denotes a packet header, and the reference numeral 43
denotes a payload. The MPEG system has a hierarchical structure which is
referred to as a pack and a packet. The packet comprises the packet header

25 42 and the payload 43. The AV data are divided per proper size from the head,



20 Fig. 23 is a diagramshowi ng the structure of S AVFI Fig, 24 is a .

di agram showi ng the structure of S VOB ENT. Fig. 25 is a diagram 19 JUN 2003
illustrating an S VOB ENT TY format. Fig. 26 is a diagram show ng the
structure of UD PGCIT. Fig. 27 is a diagramshow ng the structure of TXTDT
Ma 25 Fig. 28 is a diagramshow ng the structure of PGCl. 1 ~J UN 2003
15 Fig. 29 is a diagramillustrating a PGTY format. Fig. 30 is a di agram
showi ng the structure of Cl. Fig. 31 is a diagramillustrating a CTY
format. Fig. 32 is a diagram showing the structure of CEP(. 5 Fig. 33 is a
diagramillustrating an EP nl format. Fig. 34 is a bl ock diagram show ng
the drive déwidcaredstorecDivithecpaylded 43Fi Bhe paoketsheadtiratf atorehti(stgeam D)
address space on a disc, and Fig. 35B is a chart showing a data storage
amount i n aforidehtifyirigf stored daftei, @ de3®direg timpi RT8r(Pecodingl EitieoBtatnpigofadatan an
MPEG video stream Fig. 37 is a diagramshow ng the structure of an MPEG
syst em st r edtine BIT§. is3Bnitteddf theadecodinh @andrthetdisplay rane toarfed butiat eEsamest em
decoder (P-STD). 15 Fig. 39A is a diagram showi ng video data, Fig. 39Bis a
chart show tignea asi thethebwiitiy datgend Fd pres9tation dintk RISAUTPedEBMtabr MmAPEG
system stream and Fig. 39D is a diagram show ng audio data. Fig. 40 is a
di agr ad sho@tamp) hef e wiHtarwhich arg éscuded dnbthed pagloadt ﬁﬁﬂes@@teﬁi @ith4aA i's
a diagramillustrating the directory structure, and Fig. 41 B is a diagram
| | ustrati ngredigioncsflotakHe @ retbraad t feirdodsatidn @latédAo IAY daldi stefetiin the

| lustrating the managenent information, and Fig. 42B is a diagram

| 'ust rat i ngpdifads43 uTherpgackfis stureeiadag & plbtdity 48packels HRIMAM In case of

| lustrati ngaiyhe struct ur% of MPEG st rg%m%S i n}él ﬁ%i ng bangdwar ea for

af t er - r ecor dhaD\ABIRAM, oheDatid b uERCevidty lpakett 4 Theretordl #86 PBEK Idokfdrislsi Ng
a way of inserting after-recording data into the MPEG stream Fig. 45 is a
di agram i || ysé foaick HealeP@R tari tHf p&dket SHRS ShdMet hekBler 48 drtl e RIEAITY3).
illustrating a way of restoring after-recorded 5 audio stream Fig. 47 is a

st at e g ansitHOR6! toralddé ' | j DvD
recorder in tHheB1ca |'r(§%ra§ar¥bgj?%ntsepﬁlkgy}ﬁ% ieg&at( ﬁl%g%r%ngiegg%sg?ﬁﬁgmrpé

encoder . Fi gre&ifidnSof@PMia dhitihaideala ilﬁ\fﬁe:ff&ﬂ][éiérinr}!ﬂttta tﬁdé*aécéa@r%ffer.

buffers. 10 Fig. 51 is a diagramillustrating after-recording operation in

the encoder. Fig. 52Ajhsing BUDLRANNAich ah MPEEK sDuERPSReatid Fldirdd Byl S @

di agram show ng data area including data store trac uffers. Fig.

is a diagramdi (VA o i systemcontroller in 15 the
g]lérnrr‘é#!ﬁé Atk 38 difs&dtbME 9648 B).

second enbo

Next, description will be given to a decoder for decoding the

15 above-mentioned MPEG system stream. Fig. 38 shows a decoder model (P-
STD) of the MPEG system decoder. The reference numeral 51 denotes an

STC (System Time Clock) acting as a reference time in the decoder. The
reference numeral 52 denotes a demultiplexer for decoding or demuiltiplexing a

system stream. The reference numeral 53 denotes an input buffer of a video

20 decoder. The reference numeral 54 denotes a video decoder. The reference
numeral 55 denotes a reorder buffer for temporarily storing the | and P pictures

to absorb a difference between the data order and the display order which is

made between the | and P pictures and the B picture as described above. The
reference numeral 56 denotes a switch for adjusting the order of the outputs of

25 the | and P pictures stored in the reorder buffer and the B picture. The



Fig. 54 is a flowhart of process on after-recording or 'dubbing DVD
recorder in the second enbodinent. Fig. 55 is a flowhart of chec ’rd%zﬂf@
for checking possibility of after-recording operation in the
after-recording process. 20 Fig. 56 is a flowhart of check routine for
checking attribute of audio streamin the after-recording possibility check
routine. Best Mdde for Carrying Qut the | Bvention The present invention
will be described in detail by using a DVD 26 recorder and a DVD- RAM
according to an enbodi nent of the present invention. 1 ~7J UN 2003 17
<Fi rst Enbodi nment> (Logical Structure on DVD-RAM First of all, the |ogical
structure ofefierendsvDuRmeRlS7 desotrss@n Fputubufier of carerassiio cdedager. 4Tha and
41 B. Fig. 41 A shows a data structure on a disc 5 seen through a file
system and réfegencen@mehal o8 demﬂtgsiaaeQUCE@deoodarddr ess on a disc. The head
portion of the physical sector address has a |l ead-in region which stores a
reference signal necesSunhyahoMPEGSYstemndecodssr serveantol prateisti that above-
signal with other nmedia and the like. A data region is provided 10

fol | owi ng t meemteambd MRS isysten rstidans ipdhe ifollowinggmaahby, &tf @ dimer ¢hatathe ar e
recorded. Finally, a lead-out region is provided and stores the sane
refererfce sitignabf e $TCtIeis| cxdnkidentrwigh tme QR teecribddbin therpaokdwaaier, the
information for the file systemwhich is referred to as a vol une

i nf or mat i on desnultislexdediingute theadanfe tgazkdat Phe egeraaltiplixee 52 heeriés ao
systemis not directly related to the contents of the 15 present invention,
t he descri ptinterpret a tstreiahl IDeinothd (padkeflheadeh drite td ithahsterstremdatdofd@ea i n
the disc can be dealt with as a directory or a file as shown in Fig. 41 A
Al the dat pdyfodertaihel destideh bosfet fr 634D stesarind eVors sy ep UtheCderauivibldzer B
directory under a ROOT directory as shown in Fig. 41 A Afile to be dealt

with by the féidReseper BES and teediTs ial thespacied hedder20Thaosidéd decotiBaB4i s,
one managenent information file and at | east one AV file (ordinarily, a

pluralqgy Offefdwbgﬁ:ﬁctu(é\/ﬁéwﬁm%elﬂﬂé‘é RiFfeP B3Ratl £linddetkat thd Enfeosf @t STof
t he managenent information file will be 25 described with reference to Fig.

42A. 1 9 B4 N cHiRddd& MMtH@DW&rr*ﬁ BliPa MRicbaB prbéssdirsy, Etididtbresing (ded

into a VOB table and a PGC table deo (bject) neans a program stream

of MPEG PG@rﬁPP'ﬁl@@ré@iﬁ M@bé,tbi\éé,‘r Euﬂ@rr 59fan@e&i||s ‘sQHeL@Eﬁct@@’ Paifel Rk |
section (or all sections) in the VOB as one ogl cal ack unit. In other

words, the Vg ips ;ﬂct@ré’é"ére""ﬂbé@décﬁ I§y Qﬂbf yigaat d@éo&é}e 554'3 Bie %WﬂrrghSGP@C I's

a unit at which a 'player plays back. VOB table stores the er of

VGBs (Nunbercpine¥{ddflo ahsl r@@&i’&r\g@fe‘r’gfﬁ)'ﬁ F;Shrl éfkﬁé?bﬁs IThe PV%tdrBf r{pat i on

conprises a corresponding AV file nane (AV_File_ Narre enti |er in

the digs 10 o¥fRIdofer QSStWhFle%‘?é‘B%EtUrQ i$ BBch¥ed ithe s(f./\{%_ﬁ RrdonfeefeReD) -

an end addr ess
the video decoder 54. The audio decoder 58 fetches and decodes data for one

audio frame from the audio buffer 57 at a time that the time of the STC 51 and
the PTS (there is no DTS in cast of audio) are coincident with each other in the
same manner as the video decoder 54.

20 Next, description will be given to a method for multiplexing the
MPEG system stream with reference to Figs. 39A-39D. Fig. 39A shows a video
frame, Fig. 39B shows a status in the video buffer, Fig. 39C shows the MPEG
system stream, and Fig. 38D shows audio data. An axis of abscissa indicates a
time base which is common to each drawing, and each drawing is represerited

25 on the same time base. As shown in Fig. 39B, moreover, an axis of ordinate



in the AV file (VOB End_Address), a playback tine length of the VOB -
(VOB_Pl ayback Tine) and an attribute information of the stream 19 JUN 2003
(VOB Attribute). A streamattribute information field conprises a video
attribute 15 (Video Attribute), a first audio streamattribute (Audi 0O
Attribute) and a second audio streamattribute (Audiol Attribute). The

audi o stream - attribute information conp®ises an audi o codi ng node (Codi ng
Mode), an application flag (Application Flag), a quantization coefficient
(Quantization), a sanpling frequency (Sanpling Frequency) and the nunber of
audi o channel s 20 (Nunber of channels). The PGC table includes the nunber
of PGCs (Nuinshcates sOulyr deagedtite dala sterageramaunttdfethei videatomffegC and a

i nformation conprises the nunber of Cells (Nunber of Cells) in the PGC and
each Cel | i tHick lim¢ irothe diawinglindicates antaansitior ofifive Isefferamagespoadimeba4B, | D,
a playback start tinme in the 25 VOB (Cell Start Tine), a playback tinme in

t he VOB ( CeFurtReaybes; Kh&i gnedierd of thedthiclkUlinke 26 quigalphiatd ok bitt mate cfidHeess
in the VOB (Cell Start Address), a playback end address in the VOB (Cell
End_Addr ess)yidean amdlindi¢atag thatidiata Fraghplibto she dvdffernat & hadnstarti @atei ghal

pl ayed back in the Cell is an original audio or a after-recordi ng audio.
The celd i nredumiionoin ther bufter usage Bs escanstatt] int@raal inditdites thatrtbe @th dred
Address for the after-recording audio. (AV File) Next, an AV file will be
descri bed wideBoded cBysites, thd irdersé2bion Blan/dbliquecdotisd liweandithe ¢iass basie VOB
(ordinarily, a plurality of 10 VOBs). The VOB Is continuously recorded in
the AV fil eindibste¥@Btilme thae thY datd eransfarestagedvitiyo fizend/tBtha Videtebifest ief

t he above-nenti oned managenent information file. A player can access the
VOB by firsistatsessi ng t he managenent information file to read out the
start and end addresses of the VOB. Mreover, the Cell is defined as a

| ogi cal pl ayback unit HéretdwtevCBcoﬂweﬁﬁn&géh|h&héttﬂ1éba<aétba.hl|%3&é&%ed

section (or the whole sections) of the VOB and can freely set by a user.

By theCel | asidn &arl%ﬁ@' BlrRet &n flhge AVrétﬁlu%sSé ot d&'dirt@oﬁr‘no@ﬁi galsheRarigt i on
of the AV data. e sane nanner as the VOB, an access i nformation about

the Cell is pm@nessdinendhtac drpdfbr td‘fﬁe JRfcbabuffet SHHRIBBAASABA It idNfiPe@Ljhon
file. The player can access the Ce by first accessing 20 the managenent

i nformationhd 'd?a\kmgrlﬁ%ﬂ'aéé'bf ‘EHéedééo'-‘H‘rﬁ an sMPheaRHFRSRC3AYUMd R8I datdhe

address information~of th 'S based on the V and 't he addr ess

i nfor mat i on qf tdig YR ¢ Stjlpﬁﬁ%eﬂe O %iMYalrbldradRPAETOY Qlelbfle A BXBEU,

actual ly accesses the A ng t e address In t1’on o

to 25 th

ot or ?oﬁ‘*ﬁ%%*ﬁgé%{ﬁ’e“@htﬁws i SseF s pfie Ct“éﬁ%ﬁvet’tbr Bk G e s
Is a %agfaraptmgemm t@ tﬁérd{ﬁéﬂlﬁsnaftﬁehﬁar‘/@r F‘Pr% di.ag & %%Fuigﬁ dYeRSHtt
enmbodi nent audi o s reans are set to an au |o stream an audi o

stream #2, rg ?étdgﬁﬁlln"(c c@&g?%uhﬂcgﬁt% cﬂﬁeretn*ﬂg fﬁﬁtg“?n?‘dfae% ?ét'éxec?dgs' rot

stored in the udi 0 stream e au io stre 0 be noted

| dont | ool 1 el angﬁa%ﬁ'amft%“?‘t‘gpé#fﬂ%’j@%iﬁ%f‘%&f}@ e coes: Bis rgason
Ref er ences) Qe?%lﬁﬁctﬁehmﬁ L’exgr{b i aéétﬂeaf oat WF%RE 8e c?d%{(%ne

header and t e Of orrgin or copy are Wever her

R
a1 S o i ?r@aﬁghwie%%%'lnztﬂf%a & el ﬁ%ﬁt{f {%ﬁf%&z st *
such two aughs%éigggar?s NG tpﬁg%%%cg%tt?g Cﬁ@ @ﬁe@f‘ |'S£85t5'8fﬁdo aé]gfaj &1 )
E)re)g? |atn i gxegﬁa&ﬁm q?n& qi&grea%@ eloarset rdg nrEd 'sflclrtetﬁ { &\ey srou d %eac];&tght {recotr ' ng
buffer to the decoder within one second after they are input to the buffer. For

this reason, a shift of the multiplexing of the video data and the audio data is

25 one second at the maximum (strictly speaking, there is a further shift by the



For the follow ng purpose, the two audio streans are put in. A recordi.ng
region for the after-recording operation, that is, a recording banrdyijgN 2003
kept. In addition, if the attribute of the audio streamto be
after-recorded, that is) 25 a cording node and a bit rate are set identical
to that of the audio stream - 7 '~ J U N 2003 21 recorded in a dumy, a
pack and a packet heater becone conpletel $0i dentical and the

after-recordi ng operation can be carried out only by exchanging the
contents of the payload. This neans that even though the system encoder of
the MPEG 5 should carry out the nmultiplexing operation of the audio pack so
t hat an audireordef béthenddebelatajnder f 1 ows nor overfl ows, the nultipl exing
operation can be omtted on the after-recordi ng operation. Wen the
after-recordi ng oper atWhite itise viddeehasteieadfotiowedrby the audiocindiniz) eramgte, and
bit rates, the audio pack should be replaced not only to 10 ensure a band

but al so t o ths aueitt cdrhalso\try followed i thedddéd mvesbethef tasdho WiHehed simple
Therefore, it is inpossible to sinply ensure the replacenent of the audio

pack bet weempi@@ateshadrng e high éemprissidropdtid dreplred i theasesd defdadymat ,
the SCR and the PTS are not changed in the same codi ng node and the sane

bit rate butaudil dat4 Careeibhéfef@dlBnh8cssdg l%sfmily, sueth ddiat camlpe tchéated
contents of the audi o payl oad are repl aced. course, while the contents

of the packhepagdenalindHbleveaaketprBeadsricd Bsh bai dideh Mthi{BnasdcohRa dikRemay

be rewitten, it is apparent that the conpleted stream should satisfy the
condi ti ons ehatiffirBESeS bhaRETredFktiond BEtHESPEG why the same audio data are
to be recorded in 20 the stream #1 and the stream#2 will be described with
reference to Fig. 45. For exanple, in the case where a part of the VOB is
to be after recorded, when the data recorded as the stream #2 are silent or

have i nsi gnichlegambtigiPst mddp4) exanpl e, insignificant data and
significant ( at g'n%re svm?é]é:fed ea)ch ot her on the boundary between a

after-fgcorded porti OrNéR,dﬂés& tilﬁgﬂ/WViﬂfﬁeg@Véﬁ?@f meard i on. 1 9 JUN 2003

22 Since the DVD recorder has on one di o decoder, the stream #1 and the

par tial af tor 1 ecordf HaCoparati aadrer hopter BTl ARFPOS e BIERATE |
the © audi o 20§ d5eorRl (FERURo e8I 98, SRRk A, BeCFATEr fefomD pibay 1o

he 5 e . .
Ctream to b ragEe A dE el o SEeki el HANRIN BT A A, 28
cwi tening | AeaECEEARy  igRfore P Bo8Y e rebalPab bR iR R B o
on they gurmy, A0cAHINS. S148BTAL5bbeaRARAN, LBl Brod ! feckah™n e

possi bl® to continuous back' ry - portion
partial aft gl; £¢ ol s PoLIERRI! Rithbne head since delay time from reproduction to

recording is almost zero.

DVD-RAM expected as the next generation AV recording media
for example has the following problems.

20 The biggest problem to after-recording operation in DVD recorder
is caused by an MPEG stream which is AV data to be recorded by the DVD
recorder and the difference of mechanism between a video recorder and the
DVD recorder.

In the video recorder, as described in the prior art, each of video

25 and audio channels is independently recorded on a tape. The after-recording



executed. The above-nentioned problemof the partial after-recording.
operation can be solved when the audio streans are not conpl etely 1 SN 283
15 but have the sane contents, that is, are data having the sanme contents
as anal og data during the playback. Description will be given to the reason
why two conpletely identical streans are required to be recorded. \Wen the
user wants to turn back the after-recordetlaudio data (that is, to erase
the audio data) after the partial after-recording operation, it is 20
necessary to record sone data agai n because the overwitten data cannot be
turned back. Wen the silent audio streamis to be recorded, the

abovenent i ooperglionkdfean alidiohearpeasilyabe afdried pat bedause theze d$ nondelay drums ed
when the user tries the after-recording operation again in the parti al
section of playback ¢otsoamdi ecstdingm Isetbisi OWD Aicdrder howenee, ahideo tEMe &m0

i dentical audio streans are used in the 1 9 JUN 2003 23 pack and packet
uni ts excephaudivear8Giecandbd lreosé mealtiplesatiestrezsn. s Qe opticdli fek-4P, isaseel fogi nal
state can be restored by copying data in the packet unit fromthe stream #1
to the strepsadidg aMd Witiﬁgtdmi@afcib[hs.l SA&@ﬁ@rcﬁﬁérehbétistrhédétﬁ@ﬂ%lagﬁﬁgﬁ ton

t he packet header should be nodified. 5 (State of Audio Stream #2) Fig. 47
is a dpagr apacoraingnSincBeond rack Biifféhe pﬁwa@mf&arﬁpﬂéméﬁﬁﬁ% fz0Farldbfe bit rate.
after-recordi ng operation described above. The state of the stream#2 is

di vi ded i nt gyepatioudiditRo Sbpead! pickiigse @it hprovitied he§aBRo@dbe BpBFABYS ",
10 "after-recorded streant and "individual streanmf. AS described above, it
| s possi bl ejjdepeRbBMtPUl EVsh af t 85cH eeprtﬁbn@gﬂe@r ?uéwnpire the PpERataydi 0
stream and the stream having the sanme audio contents. On the contrary, it

I s possi bl ejqdfy e‘?\Hlépﬁy,Ot'ﬁleKreber&iH@ aPRBagabIC 0B brtBRt cHARbt be: cdrkiel Dut at

possible to return rromthe after-recorded audio streamto the sanme stream

15 Noreover 1nd bend e TGRS BYD-RANIE: ShBnIRY SIBLARY aoanrdrdsaenaret

stream In the 1 ndependent stream (for exa _ di'o stream

whi ch 45 | en t r I~EGL ratd n
carrig out‘”or ?h’?ﬁ%’iﬁg C%&ﬁgﬁeb?{ bt%%ré %gﬁﬁ?gf&a ter'glrdégggglana%ss
operation ofdiﬁéggnvgﬁ‘é‘sauses t he above-nenti oned problem 20 The

sta

above- nmenti one € I's managed in Application Flag on the DVD- RAM di sc.
Goscr i bed with 25 1 of oeagaorietiny W8 griof 4t 8 rff slelfip fYCAY; Sphefopels’ e
‘380¥5“ SEi gﬁe:%%%%éﬁgi"&n%ﬁtfibéﬁﬁf %*ﬁee%%%%f%heéeﬂéiégr_ V éﬁ?ﬂl%@f%%bﬁé@c?i on
:c pg %r f acc;;ggr%{ ﬂai%g?%%s? @2%’5 tgigg%%%*édgf%aa'ﬁﬂg%&%%iogqgfi?%sg{{%gfﬁgéa%rgt
rom Se YA o, 0B, SRR RN Lo G AT A Arihely L Ry,
w1 S0 Bl Brfeiase 1N QU BoReS! VAN ZB0SBLI S KPR
S BB R
Syst em cont 1elT BAVS 468 Saae e, B R o b RPSIRTH phtBe g of it Sk, bl
from the Usel A 1S, 8o/ eRB385 Srb8HE BohSad il B bgeod i ethrHaE b=
20 normally operated. Thus, there is a problem in that the worst hang up is caused.
DVD-RAM can store audio streams in various kinds of format.
The DVD recorder can not know whether the DVD recorder can apply after-
record operation to the DVD-RAM in which data has been recorded by other

recorders. Therefore stream must be analyzed at start of data recording.

25



pi cture recording, the systemcontroller 7802 gives a request for .encodin
to the encoder 7804. The encoder 7804 carries out video encoding,! HlN o200
encodi ng and system encodi ng for video and audi o informati on sent fromthe
i nput section 20 7803, and transfers the encoded data to the track buffer
7807. Next, the systemcontroller 7802 gives, to the driver 7808, a request
for witing data stored in the track buffé&2 and the drive 7808 fetches
data fromthe track buffer and records the fetched data in the DVD-RAM The
user's request for stop is transmtted to the systemcontroller 25 7802

t hrough the user interface 7801. The systemcontroller 7802 gives a - 19
JI'I'N 2003 29Diselguert offlovestiorpdi ng stop to the encoder 7804, and the encoder
7804 stops an encodi ng process when the data are conpletely encoded and
informs the system cormhiglimantiof(R directeactodbrogidesinfarnaitioprecdtting mdum
system control |l er 7802 gives a request for a witing 5 termnation to the

drive 7808, viilght Setudlize/ eeat§0detdramsaticndifngoseisiliyy iof | aerdatardifgt 8 the
DVD- RAM when the track buffer 7807 becones enpty. Finally, the system

control I er #802rdi hfédﬂﬁnanrmy_irﬁ{vérﬂidnn&@émair@abedato%rbmo%eﬂvggﬁgratus and
information and a Tile systeminformation for the recorded VOB, and records

themirgthe %Wdﬂﬂé@é&@ﬁhﬂgB@tafibis\u%h7a‘3f&ordjiﬂgﬁﬁédihﬁ#| ar, a 10 value of
Application Flag is recorded as the same audi o stream For the recording

operation, it is inporhagtirdthadpdctfangiifventioPR it rédRdingSRBtR N IddhtridiR
outputting VOB in the encoder 7804, while one audio data is Input. A

process of iﬁsﬁ&ibr&réa@? 85&%@@5&%& gegf}HEed\Withé??aﬁﬁ@f‘dch@éH BB stream;

reference to Fig. 49. Is a am showi ng the structure o

encoder. As a%’gdiotél?ritﬁRQPlf'Hrm%ﬂHHfihél%gg@llgﬁ Q@%e f fon7ﬁ9§§tiv§%%®ip

encoder 7804 a system mul ti pl exer €0 enco

der 7804b and a System mil . The vrdeo encoder ' 7804a
ZB0ab- sncoade g FEERR At T e Seirbing MRBRE; 4 SRR dlitfo fuBBRT
7804b . oS (G an audi o7t T
packet |31 no 8t S PR BT A tod st ol R iy S e O i e e

mul ti pl exi n%ﬁi@%?r%%m §§B¥8ires?ﬁ§5(”;ﬂ§%ﬁg‘t’ed Witﬂnaﬁ%fe?-ﬁgégﬂégﬁgéﬁ?iarﬁrém

mul tiplexing 1s exec _ udi 0 streans. I'o stream ey be

COPLES | e 1 e MR oy 9 B e S0P A SEBR Bl

(10 B 0,5 RS pb L BB S A o0 1ERY SRR Bk

f Egr?tn:oﬁtn 32 %ﬂ@‘@ﬁé@faﬂ%ﬁﬁ%ﬁa R hadlsatd audfes GlthiBliels th | othEr LR to
15 stream.

In a second aspect of the invention, an apparatus is provided for
performing after-recording to audio stream recorded on the recording medium
according to the invention. The apparatus comprises a checking section for
checking possibility of after-recording operation to the recorder before after-

20 recording operation starts, and an operation section for performing the after-
recording operation.

In a third aspect of the invention, a method is provided for
performing after-recording to audio stream recorded on the recording medium

according to the invention by using a recording apparatus. The method

25 comprises referring to the bit rate information in the audio attribute information,



data on the after-recording operation by the DVD recorder. In the-input %&g
out put of the AV data, data are read or witten in a unit called ah 3N

bl ock. The AV bl ock indicates the continuous recordi ng region shown in 10
Fig. 35. Wen the continuous recording region is nuch greater than a
continuous recording | ength necessary for seeking the continuous recording
region, it may be divided into small regibds as AV bl ocks. Subsequently,
the track buffer 7807 is divided into track bufferl and track buffer3 to be
used for playback and track buffer2 and track buffer4 to 15 be used for
recording. This state is illustrated in Fig. 50. The input and 'output of
the track bdéfeeminingwHethelescnotiibe apparaius isetileto entbde dieaadivestterrfiitg.

52. Description will be given by taking, as an exanple, the case where the
VOB is consbetafterdebyrdeauin B rateo ok thé\biBrat€ iafainiatian, smavwdediding that 388. 20
Fig. 52A is a diagramrepresenting the buffer storage anounts of the track
buffers 1, gpparang # ®e able " ResformAtaftdraetordifg bwhear thd Tadparaand jshe

track buffer3 (TB3), the data storage anount is increased because data are

i nput from Hbgsreinatto bdabld & erftitide theaaudiediretin ihahe Witaaack from the
DVD-RAM and the data storage anount is decreased 'because data are

suppligd to the 25 degpdgécordance witH #hd) PredBRB iAventidA! fithes CPASSiBIY toat
the track buffer2 (TB2) and the track bufferd4 (TB4), the data storage

anount is i gefaames wIRERISEr AL meaéﬁeri-r@%?diﬁgfdﬁéré‘t‘?or?&?@ijefo ské & dditbe
after-recording operation, that is, data are recorded (overwitten) on the

DVD- RAM an t etrRTPatrdd
supplied togte h@ﬂgg?\/?'ﬁ{r@fdﬁgbgr di ng ?%ﬁtfﬁge%%@gi@@m@?‘ﬁgmé’gﬁ g?j@'{r\?hlepl t he

drawi ng, fi ('Eﬁé reddi§erodd AGKNAVd én%ﬁggaﬂﬁhf gi“pltd%%sE tRE IégEHf §t?éém38ﬁiaft§ﬁt |

after-recording operation starts | iate after the data are rea

During peri pgd-gi@ingt he after-recording operation is carried out for the AV
bl ock A. The a terg-recorded data' of the AV block A are recorded 10 on TB2.
Ther efsgr e, the storage amount of the TB2 is increased during the period Ta.
The drive reads the next AV block B imediately after the period Tl. The AV

bl ock A and are not present on the sanme continuous recording
regi on, and(EE%rtéé/grgé&%ﬁgg)Av block Bis read out after the 15 seeking of a

head (period T2). Aftfftrsr‘(ij;flﬁd Bl ftall SRAY t%ii?;ﬁ@&%{t}ah:i%a% d{oﬁg?ﬁ(;s%c%%‘ﬂ& s

ended, ~ the after-recor g operation o ock arts

(period Tb) ., 4T. f. th V hl.o o] i.0n. t:he . a
suppl i ed to1t1ﬁ€lgsjetggf@%dr).mﬁ§paﬁ1at g{eaf g%@écé‘fg\éﬂd% h'&ﬂ%ﬁ%ﬁg%'ﬁf’gé%rd % e
stored in tgg 5 é( buffer4 during the 20 period Th. Imrediately after the
after-recor |§$(t£ rgﬁc)erati on of the AV block A is ended, the drive overwites
t he aft%r-recorded data of the AV block A stored in the track buffer2 onto

t he A\) lock A (period T3). Wien the overwiting process on the AV block A
the AV bl oo dascrrloR bFHABENREBSS 0o n the track burferd (period.
T4) oDy repeating the ahoY Gk TBdGRRTSRRARG 8 ogldhP stlbife ' ShLCH the
second embodiment.
Fig. 2 is a diagram showing a structure in an AV file for a motion
20 picture or movie data.
Fig. 3 is a diagram showing a structure in an AV file for a still
picture.
Fig. 4 is a diagram showing a relationship between AV data and

management information.

25 Fig. 5 is a diagram showing the structure of RTR_VMG.



Next, description will be given to a process flowin the DVD 5 rqugsﬁk.
The user's request for the after-recording operation is transmtte t;’ma
system control |l er 7802 through the user interface 7801. First of all, the
system control |l er 7802 gives, to the drive 7808, a request for reading out
the VOB to be after-recorded. 10 The drive 7808 reads out the VOB to be
after-recorded fromthe DVD-RAM in an AV bfock unit and records the read
VOB in the track bufferl. At the sane tinme, the systemcontroller 7802
gives a request for the after-recording process to the encoder 7804. The
encoder 7804 perforns the audi o-encoding of audio data 15 input fromthe

i nput section 7803, r &gl isa diagramdihowiag the atructiregf RIR_AMMGL st ream #2
in the streamsent fromthe decoder, replaces a payload with the encoded
after-recordi ng audi oFig.reisrg dagdameldusteadinghéERN and Tt AQINEdJoawatiso st r eam
in the track buffer2. This state is showm in Fig. 51. Wen the
after-recordi ng procefsy & istahdiagvamarowing teel stroctuhe oPPLL 8RFK bufferl is
conpl eted, the encoder 7804 consecutively starts the after recording
process of the AV dat &ig c<TisraldihgramtifestratmgkPbuTY @nd RIDACRBATH fesmate
system control l er 7802 that the after-recording process of the track
buffer® is ended. ' N§id.,10 i3 diggramilusitatiolgl 2 PTR8A:optigSorrhat. t he drive
7808, a 25 request for witing the data of the track buffer 2. 19JUN

2003 29 The drive 780&i@verlsra tiegramdliustenindsart Be VOB ENTNtrBeoltdims forkish f er
2 on the DVD-RAM after the conpletion of witing into the track buffer3. By

sequential l'y carryi ng Fgit12 lsea diz@vamrstiviving ¢t BfrgﬂﬁﬁéeﬁM_WVFtﬂﬂ.e track
bufferl, the track buffer2, the track buffer3 and'the track buffer4 as 5

descri bed above, the gig.er3 isefaisgran iPRSraingOP ATR 4t AXATRf@Fmafdbr eover,
when the VOB is conpletely read out fromthe DVD RAM the drive 7808

informs the system comgof4 esramg%raﬂi iifRtratingtSPMPR diteSFOBLTeRfhAR for

process. The systemconiroller 7802 gives a request for term nation of 10
af t er -qypecor & metiée pidigreencoder 7804. The encoder 7804 carries out the
afterrecording process until the after-recordi ng processes of all the audio

data remaining in the Ftig.&msbalafa@'rémas%v&ihgltﬁégﬁ&ct@wéﬁe AYM_term nated.

The encoder 7804 inforns the systemcontroll er 7802 of the after-recording

term nation when the i efe (o8 Blrad SHRNARE XSS sBlicrd of e ViR are
conpl eted. 15 Next, the systemcontroller 7802 gives a réqgquest for a

writing end process tqci%hﬁ e ) H%ﬁ?&?ﬁlluﬂrin‘% QV%@@&MQW tes and

records all the VOB data remaining in the track er2 and the track

buffer4 on the DVD- RAMi&'.?F&?isaé‘E!]dgr‘érWéP‘gbv&iHE R SEEUFORE TRAAMT 7802 that the

after-recordi ng process™is conp ed arter~the conpletion of recording

operat{epn. 20 The systsen fos oldcami03ralRNSGOBUSERARbIRAL on Flag to

the "after-recorded” and carries out the re ng operation on the DVD RAM

t hrough the drive 780@:@'9%2/[%%E%ﬁg&%ﬁﬁg]&ﬁ?%gﬁg%gbf gpra -ir'on of DVD

recorder) 25 Next, the erati recorder will be ' 1
oo e e B RGeS AT oo Rdetes 1
DY Shem £ 0, L 38092 4 Kl AURToUEE e AR 5P KOS bl v
transfers t %est}(@c&%.a to the track buffer 7807.
20 Fig. 23 is a diagram showing the structure of S_AVFI.
Fig. 24 is a diagram showing the structure of S_VOB_ENT.
Fig. 25 is a diagram illustrating an S_VOB_ENT_TY format.
Fig. 26 is a diagram showing the structure of UD_PGCIT. -
Fig. 27 is a diagram showing the structure of TXTDT_MG.
25 Fig. 28 is a diagram showing the structure of PGCI.



Then, the systemcontroller 7802 gives a request for playing back the VOB
to the decoder 7806, and the decoder 7806 reads out data fromthd JuNaB03
buffer 7807, decodes the read data and outputs the decoded data through 10
t he out put section 7805. Wien the VOB is conpletely read out, the drive
7808 infornms the systemcontroller 7802 of term nation of the reading
process, and the system controller 7802 gi®es a request for ending the

pl ayback to the decoder 7806. The decoder 7806 carries out the reading and
decodi ng operations of the data 15 until the data of the track buffer 7807
beconmes enpty, and informs the systemcontroller 7802 of the end of the

pl ayback operation af Fig. 2this adiagramiibusteftindecB&_YY formakss for all data.
At this tine, the following is inportant. In the case where the user gives
a request for sw tchi kg t3kisaudiagrarnrsbawing ke sirgctuse ofQuest for playing 20
back the audio stream #2, the systemcontroller 7802 inforns the user

t hrough the user inteFig@ ig&Ddiagharh illustratingta Gi Y fosmatipossi bl e, wi t hout
pl ayi ng back the audi o stream #2 when the value of the Application Flag

indi cates the same audfi® 3 isepddgpamishovwiagehasdictuedt ENEPI. Wien the sane
audi o streans or the sane audio contents are 25 recorded in the audio

streamg#2, error nessgyp 3Bish apgrarndlideatingeariEeT TY ifofmat,’ 1 9 JUN 2003
31 prevents the user fromthinking that the switching is failed or the DVD

recorder is out of orggg, 3b3§3é1%ﬁoém@id$8m BROEWRIGTHY dkibe dWiides lof i) DVD
operation of the audi o stream expects the playback of an audio stream
different frosgryBe audio stream . #1, however just the sane audio is played
back in this case even if audio 5 streamto be played back is switched to

the audio stream #2. Wl 854he AdidgParRiRARhG dIRBd8RRR. s?eél’fé”@b( sPHdE0 aflr €am
for the after-recording operation in the preSent enbodi nent, the audio

Stream 1 MFiSAER AU SPUfity 8aRANIdage B hPE RK RO oper at i on.

The payl oads Tn the packets between the two audi o streans have 10 been

i nci t with h qf ‘ ; ' anh '
coi nCHg):n W each qdeig Is”abafb%r%&?o?ﬁ'é‘!ét:&ﬁ*&@%’ré?ﬁ% I\gfﬁﬁ @ﬁ%ggtrr%ﬁbe

audi o ta to be packetTzed may be different om eac er,

| denti cal to the audi gat5paus, HREAEACChANIE BFRbEIS U UEMBEQARILHE

sanme contents as the audio stre recorded~in the conpleted
pr esent enbg?%gﬁpt, furthernore, restrictions may be put 15 on that the
audi o pack of the audio stream #1 al ways cones earlier between the

correspondi ng audi o pggkeks ; W?a?g j F@Gaégglt pack

of the audio stream #gﬁﬁﬁaééblg%arr Sﬁﬂeﬁ‘%&’?g@eﬁtﬁ%@‘fﬁﬁtﬁ“ﬁaum o “pack of

the audio s _ putting such restrictions, it is easy to find the
SRR s

audi o pack o u Stream #2 during the after-recordi ng operation.

Vor eouey, T estri cti ong-i20a6aNbe @b ARtk Niadh b SEIERE S Y BREAeS

the audio stream #1. reover, _ our Kinds “of " val'ues o
001 o cont eAtothg piRled Purer deg Ta LT AR sndfgibe BREHCCYsidhny ™
one state,  tHeass SEFFier o80ds Plao AT BUBVHE SORR o, TTiual streant mmy
treant, "stream navi fg9s 3t sl Shani R hieudd 6 FGshRlERd Bhon
may be deal ta t\/é,ipteh as one state.
20 Fig. 41A is a diagram illustrating the directory structure, and Fig.
41B is a diagram illustrating physical allocation on the disc.
Fig. 42A is a diagram illustrating the management information,
and Fig. 42B is a diagram illustrating the structure of stream data.
Fig. 43 is a diagram illustrating the structure of MPEG stream

25 including band area for after-recording date.



Furthernore, although four track buffers have been provided in {QeJUN 2003
description of the after-recordi ng operation, the AV data nay be
overwitten 5 on the track buffers by sharing the track bufferl and track
buffer2, and by sharing the track buffer3 and track buffer4, respectively.
<Second Enbodi nent> It has been possible ? i npl enent the after-recording
operation 10 which is hard to performin e DVD and the DVD recorder in
the first enmbodi nent. However, the DVD and t.he DVD recorder further have
the follow ng problem Different fromthe conventional tape nedia, the DVD
can carry out recordi gﬂ a varl us audj o streamforrrg Thi s_causes the
after-recordi ng 15 opéer'@t 6d53n IPAERTISIERLNGR WAV ObISREING alienEagasding
Concretely, the'audio stream which can be recorded in the DVD has three

ki nds of ford@@intethaMRECNS3Mudi 0 and 1inear PCM Moreover) there are
vari ous nodes such as recordlng channel nunbers, a recording bit rate and
the like in individualFigofig 3 digmramillusteatsiona panish @fterrepaiding:  audi o
encoder rarely can operate with all encode nodes, channel nunbers and bit
rates, and can operat &igi ¢6 i8r@ giagramdiusitatingrr avay of cestaring eftesmeacered
target. In other words, when the after-recording operation is applied to
the di s on audl@ﬁtraatra have been recorded by the other DVD recorder, the
after-recordi ng operation should be 25 actually started or the r ecor ded
audi o stream shoul d beFigndr y astdta teansiion diagram of audiostieésd@03 33 deci de
whet her the after-recording operation is operable or not. DVD and DVD
recorder in this enbodriged8 isabbodkadiagednh vf DM redardet inrtbe disstiembbdimentst
enbodi ment, and are characterized by a nethod of having a nanagenent
informati on on the di s€igadd is bélagkediagram obtheaenemdarder 5 for perform ng
the after-recording process. In the present enbodinent, the difference from
the first enbodi ment wrigl 50és ewilodkydidgeam idh &UD (ecugdemwitiSfourdtasiebwfer®VD -
RAM First of all, the logical structure of the DVD-RAM wi || be descri bed
10 witf0reference to HFig. 5. isagdiagravhaliasteatirity afteatecordingr opetdtion sinothea
di sk and a data structure on the disk which can be seen through a file
system All drnmwddata to be dealt with by the DVD recorder are put on a
DVD RTR directory i medi ately under a ROOT directory as shown in Fig. 1.

The file to be dealt Wrigh 82A tisiea EMihg echartier track dugfbly shd/ iFkigdspBt & 2
kinds of 15 files, that is, one managenent information file and at | east

one AV file dlégﬁtlrﬁ%hbwm@&ia'tfaaér'ebm@ﬁdlﬁ‘g{ ddth @fdred T gackBuffetss stores an RTR
MOV. VRO file for storing a notion picture and an RTR STO VRO file for

storing a still picturpjgasd lgécﬂlé’gr@ﬁ AlusratRy HeCstFeRaredssyRterh RRONSABr il M

with the notion picture or the still picture. 20 Fig. 2 is a diagram
show ngst he tﬁgrggébﬁa%r@ﬁod,h@nRTR I\/D\/ VRO file having notion picture. As
shown in Fig. 2, VOB (Movie Video (bject) which is the program stream of

MPEG i s provi ded In t heigRER N/ MREh At o ;iracégsd@rﬁ afer-Poddreing 6reeewthgga4v The
M VOB conprises a VOBU (Video hject Unit) in which, one 25 unit is

1.0 second Y The VOBU 1 9 J U N 2003 34
conpri ses Vb%ggjr(e‘\&f@(rj@éeor |h(i.’ﬁ§)sé€§r’id|;%h<'ﬁ(cﬂﬂ'&éﬂgt”gack) and SP_PCK (Sub picture

Pack). Each pack is co e | so
Corpli see at | east onepwgg ficlvchat SBcHBEH rolfinderr EHeRking pbSsiMfbe
after-recording operation in the after-recording process.
20 Fig. 56 is a flowchart of check routine for checking attribute of

audio stream in the after-recording possibility check routine.

Best Mode for Carrying Out the Invention
The present invention will be described in detail by using a DVD

25 recorder and a DVD-RAM according to an embodiment of the present invention.



of Pictures). The GOP is the decode unit of the MPEG video and includes a 5
plurality of P pictures and B pictures with the | pictures in hghélébﬂ.mﬂﬁig.
3 is a diagram showing the structure of the RTR STO VRO file in which a
still picture and audio data are recorded. As shown in Fig. 3, S VOB {Still
Picture Video Object) which is an MPEG program streamfor the still picture
is recorded in the RTR. STOVRO file in ortér of picture recording. 10 A
great difference between the M VOB and the S VOB is that notion picture
data and audi o data are not nmutually nultiplexed but audio data {Audio
part) are successively recorded after the still picture data (Video part),

i n addi ti on<First Bembodtonentrng of the still picture data in place of the
notion picture data. Moreover, the S VOB is constituted by one VOBU. The
VOBU 15 conflragiesd SthecteREKDMIMRAMPCK and the SP PCK. (AV data and
Management | nformation) Next, description will be given to the relationship
between the M VOB andF#sVeRalldsslodiesl sthurnerevent the BVO-RAME wilpbEidbscfibadd
managenent 20 information. As described above, AV data have two ki nds of

data, that ith refereNtd/@BFigy, 44 Anaid 4nBpiRigu4 eAhEwWS /EBtd stfudtufd bhla disc
picture. Each M VOB has management information MVOBI. Attribute

I nf or mgt | ons@én teughrd fePsRtemgaht VGgL 4B shewsde physicil s&3tr adidreadssh af

"the S VOB, when managenent is 25 carried out for each S VOB, the anount of
t he managengpic. i nformati on gets - 1~JJ UN 2003 35 increased.
Therefore, managenent information S VOGd is provided for each group S VOG

having a lunp of S VOB$e ﬁegﬁorﬁéﬁ”cﬁstﬁeh?h?élbéli Bukter | dHdPE§RHaRNa0feaB-in
corresponding S VOB group. It is inportan hat the data of the MPEG stream

have no li ”?@dlbﬁMﬁcﬁeétWaaréféféhcéngi Aaf AkBeSSEY or Sﬁblﬁlﬂﬁgré hedvabgye, a
conpressing method using a tine correl SUron char abteristhc and conpr'essi on

using a var jqey ﬁcét‘?&gtsigprfa‘l’%ﬂﬂo[%rhﬂ@diﬁ‘bﬁa the Il enr gstdd Fbg?én\@?ré(n%ed

executed in or er to i ment hi ghly eff|C|ent conpre55|on Int

streamg Theg cgo%ﬁ thdfodd- |ri‘?e§(bq1 ti&h r2=3?f(ech\§e ﬁiﬁ%déﬂr%s\}%or ed.

i nformation do no uni que O corres ot her. as a

~lter (TMAP}:Heg?Iryf E964 L Aebidn i grqv?d“éa éﬂd%ﬁ%@?ﬁe saf rerafeitetindt o'ih! €

(S VOB Entries or conve ng s pi cture nunber an

group. Next Féé‘cﬂrp?‘ég‘j}cﬂé ‘élh!d'th Qi Vﬁ%&ﬂaé@ﬁeﬂ? 'Bn 'f&ft?\%”i‘ﬁb'%%t%bec)

15 playback sequence sequenc IS d as a sequen

of 2 el RS AoPb o B ratvc?bm%rmw?ma%‘ph%?%c‘!&ldeﬁ ort 1 WARVCEY dacudie S

VOC(ii The pl OIse guence < ds' o I S, an origina ]

' P
g o vner Vet it ybayg a6 e gt o BB, OgRe drvdr
user s@ ect ?)ré%rﬁg?\/eq‘ltlr @g&m Hé?c{np?éh'd?'ltt\hﬂ%%t?rﬂﬂte%e obt ai ned). The ori gi nal

PGC i IsI aldso and i nlcl udes a | alyer WhldIChd
I P I
tﬁefibefminpr$%rea?s(er eI B Skl dateind % d&% 7 pE Refih a8 ©
and 1 ncl udes, ng, £Y A9 HIL LAIHRRA 1EER. AT Al Hle kYo bt SRR HEBVEC

19JUNZ2
recorder are put on a VIDEO_RT directory under a ROOT directory as shown in

Fig. 41A. A file to be dealt with by the DVD recorder is roughly classified into
20 two kinds, that is, one management information file and at least one AV file

(ordinarily, a plurality of files).

(Management Information File)
Next, the contents of the management information file will be

25 described with reference to Fig. 42A.



(Managenent Information File) Next, the contents of the managfge 2003
information file "RTR. IFO'" will be described with reference gs. 5to
33. 5 "RTR VM5' (Fig. 5): Managenent information referred to as RTR VM5
(Rea( Tinme Recording Video Managenent) is recorded in the RTR IFOfile.
The RTR_VMG conprises seven tables of RTR VM3, MAVFIT, S AVFI T, ORG PGC,
UD PGCI T, TXTDT_Ms and MNFIT. 10 Next, eath table will be described in
detail. "RTR VM3 " (Fig. 6): RTR VM3 (Real Tinme Recording Video Managenent
I nformation) conprises VMAd MAT and PL SRPT. "VM3d MAT" (Fig. 6): 15 VM3
MI' (Vi deo Managenent | nformation Nanafgerren,t Table) stores the follow ng

i nformation as i nf or ndtheomanggement tisfarmatigndile igiresighly gividest intada /0
recorder can first read the VM3 NAT to_roughly obtain structural

i nf or mat i ontaBleans AP&GC tables MOB (Widlse @/me@gemems adguagian strpameof MREG.D
stores an identifier "DVD RTR VM3O' indicating that video recording data
are recorde®GG definesdhecplagrack/ps e of @ER whiieth Ersgsghly pad)al sEctiorr(dr all
address of the RTR VMG is recorded therein. VMd EA (VM3d End Address): 25
The end addisestions) inliee B aissoneslogichd playibackiumit. Inbtberdwords, 2100 ¥ B is/&RN
(Version Nunber): The version nunber of a recording format of the video
recor disng danit wisichds sighificant asciherMBi(s avid theaPGE ima wiibanwhichFaplayer TM
ZONE (Tinme Zone): 5 . Recorded therein is a time zone to be used by all
date and ti ptaysthaskrati on recorded in this disc. As shown in Fig. 7, T™M
ZONE conprises TZ TY (time zone type) and TZ OFFSET (time zone offset). TZ
TY indicates which one'tef VO® t&bleestoras) tine aunthereofa¥ OB iNvfmbeal oft MOBsNd a
standard time for each region is used for the reference of date

i nfor mat i on.antZ €deRSKWOBOinferedtibn ahbietr. di THer ¢Qse ipRirmationt kemprisesaad
the G eenwich nean tinme. STILL TM (Still Tine): A static tine length

obt ai ned whesrdispphdinignd\a fiteo inzehee (AVS tHilel Naints)uree VOBT rizottified in GHBSdisc
(Character Set Code for Primary Text): 15 A character set code for a

pri mary0 t exVEB dD) v lstarbaddesserinhied mlﬁwﬁ@Br 86t JRAtrkbe), enrendvhdifdss SA
(MAVFIT Start Address): Start address of AVFLT is recorded therein. Wen
MAVFIT is agcgfsel/ ﬁeSXﬂQB{_En@EAU'd%bs?,Uta UWayadkhittns tlapgtra@dr 8fes VOB S
AVFIT SA (S AVFIT Start Address): Start address of S AVFIT is recorded

t herein. %vo‘s ANEYHadic TRREES  aarPeeditribtite aripforhaidh UBf t Qhbhi stredmrt |
addr ess. > PGCI SA (ORG PGClI Start Address): Start address of ORG PGCl is
recorded theugm AtMiRAeRS ORG PCCl is accessed, a seek is carried out up to
this start addre€ss. 19 J UN 2003 38 UD PGCIT SA (UD PCCIT Start
Address): Start addresg difedd dtilblule iiffor@@abHombil edRbAses 2 Viddl Bidibdie! S

accessed, a seek is carried out up to this start address.

16 (Video_Attribute), a first audio stream attribute (AudioO_Attribute) and a second
audio stream attribute (Audio1_Attribute). The audio stream - attribute
information comprises an audio coding mode (Coding_Mode), an application
flag (Application_Flag), a quantization coefficient (Quantization), a sampling
frequency (Sampling_Frequency) and the number of audio channels

20 (Number_of_channels).

The PGC table includes the number of PGCs (Number_of_PGCs)
and each PGC information therein. The PGC information comprises the
number of Cells (Number_of_Cells) in the PGC and each Cell information. The
cell information comprises corresponding VOB_ID, a playback start time in the

25 VOB (Cell_Start_Time), a playback time in the VOB (Cell_Playback_Time), a



TXTDT_MS SA (TXTDT MG Start Address): 5 . Start address of TXTDI MG is
recorded therein. When TXTDT MG is accessed, a seek is carriedldQunN 2003t o
this start address. MNFIT SA (MNFIT Start Address): Start address of M\F1T
is recorded therein. When MNFIT is accessed, a seek is carried out up to
this start address. 10 "PL_SRPT" (Fig. 8): PL SRPT (Play List Search
Pointer Table) is a table conprising PL SRBTI and n PL SRPs. "PL_SRPTI"
(Fig. 8): PL SRPTI (Play List Search Pointer Table Information) stores the
15 follow ng informati on for accessing to PL SRP. PL_SRP Ns (Number of
PL_SRP): Nunber of PL SRPs is recorded therein. PL SRPT_EA (PL_SRPT End
Addr ess): Epthybddk estartofadbresSRT the MOBr (Gell_tStarteAddres),” BL pEiyBack Fegd 8) :
Mor eover, the following information for giving access to the user defined
PGC whi ch i sddrgssalin diiea \(OBt (@elp! Bryd |Address), resoaddid flagP > FlBoRyfoki st
Search Pointer). PL_TY '(Play List Type): ' 25 Any of the foll ow ng val ues
i s recordedspscifyinglthat adiol signal pldyed badk th MINCGHIOR 89 driypndl yReii®foraapl ay
list in accordance with a description format shown in Fig. 9. 0000b : only
notion pi ct fefrdding @ Ay, stil ITHY ctesies Pfdiationhy buktdep! BBApPRes
pictures and still pictures 5 PGCN (PGC Nunber): PGC nunber corresponding

to thespl ay ddiisbtars AdfressefdiCs Frny_Abdresior therBRE-F&tdr&Rbudide
recordi ng ordeir of PGC information i UD PGCIT which will be described

bel ow. PL CREATE TM (Pl ay List Recording Date): 10 Information about the
date and tinme at which the play list was created is recorded therein in
accordancenywh:i e description format shown in Fig. 9. PRM TXTlI (Primary
Text Information): Text information indicative of -the contents of the play

list is 15 recorded t mﬁ’iﬂ‘ ARLfileSiR Rl s,tdlgiBeHQ\ﬁtrFr%?é’r_ewegrtG ;4?56‘” si on

programis picture recor the nane o e programis recor "Mor eover,

the primary text informmt W‘ﬁigzirf‘c%%é EPH#éMei\{c}]ﬁ'(ggéiﬂéri%%t;ﬁﬁ%liéy de

and a field of a character co set speci the ‘above-nentTone RS.
o OB STOBMREr S BELKTRL R0 OO TSEVOB Y |
e oy LR 16 900 (Bl SR gy
et SBRRIR 8o Mol Sy, SoTRGPTIYCSCBy i B GEL g
Thund. nal | RLQLIBLAN AR P RS P58 RRIHE Qbrt! B BV abdiRbsbs of the
VOB. Moreover, the Cell is defined as a logical playback unit in the VOB. The
15 Cell is the partial playback section (or the whole sections) of the VOB and can
be freely set by a user. By the Cell, it is possible to edit AV data simply without
actual operation of the AV data. In the same manner as the VOB, an access
information about the Cell is managed in the Cell information in the
management information file. The player can access the Cell by first accessing
20 the management information file to read out the start and end addresses of the
Cell.
The address information of the Cell is based on the VOB and the
address information of the VOB is based on the AV file. Therefore, the player

actually accesses the AV file by adding the address information of the VOB to

25 the address information of the Cell to calculate an address information in the AV



in THM PTRI is recorded the followng information indicative of. 5 the
position of a thunb nail. CN (Cell Nunmber): Cell nunber of a ckBIlJUNnI03Idi ng
a thunb nail is recorded therein. The cell nunber indicates the recording
order of cell information in the UD PGCI to which the play |ist
corresponds. 10 THM PT (Thunb Nail Point): Wen a cell indicated by the
above-nentioned CN is a notion picture celO, the display tine of a video
frane to be used as a thunb nail is recorded in accordance with a PTM
description format shown in Fig. 10. The PTMis given in accordance with
the reference tinme of a tine stanp described 15 in the MPEG program stream
~~ ~~ Moreo¥itg., when the cell indicated by the above-nentioned CNis a
still picture cell, the still picture VOB entry nunber of a still picture
to be used as the thunb nail is recorded in accordance with an S VOB _ENTN
description format shown in Fig. 11. The still picture VOB entry nunber

i ndi cat es tliStrabtureodMDB) order of the stilt picture VOB entry in a still
pi cture VOB group indicated by this cell. "MAVFIT" (Fig. 12): MAVFIT

(Motion picture AV Fi lRigl 48 ds zpdiegrar ablow)ing tthe etruzrire 4 TREYV O Bf &6dBRgingn
correspondi ng to notion picture AV file 25 "RTR IVD\/ VRO' and conprises M

AVFI TI .5 M VeBitsd presesht Badddiment.1 ~ J U N 2003 41 "M AVFITI" (Fig. 12): M
AVFITI (Mdtion picture AV File Information Table Information) stores the

fol I owi ng information TeseRRRG ¥trbBmsIaM B8t e&@ﬁSéud;@ MERB#P TAnd iz MJA‘MF'
5 M AVFI _Ns (Nunmber of Mdtion picture AV File Information): Nunber of

fields of sugeeadin re%\é'actwa&ou@bh@wmnﬁ mgdmath@%atnh@baurb stYE&A i6 Reoreal ue

is "0", there eX|sts no AVFlI, while when the value is "1", here exists

AVFI . Nbr eoVgitne blBioMtRsA%E 4d tHeradiblstrdkfPysor responds to t hat of
RTR_MOV. VRO which is the AV file for notion pictures. 10 M VOB STI

(Nunber of M VOB_STI)
i ndi cat ed therein. M Al\{/i:sl &%ﬁb’ﬁt&@ét%%ﬁg@ kdgygg@g%e}g@ﬂ exﬁﬁﬁg@é"?' gfs

AVFIT {6 T echiddpss gaﬂﬁér"é |'aent|%él\{ﬁ§ﬁ§0 and Fhdket Lits. %eMaY&%eﬁjébﬁé\ﬁ’ys‘?eMw

Streamlnformatlon stores t wng in ormation as the stre

| nformati Of‘n@Bcﬂ‘R’éfére\r‘@s ¥ AT5adhEsRer e VaKTSIt ?tﬁ erJn’mtElé/i‘s;Eﬁ %Qﬁﬁbt

attribute infornmation I's ecor ed I n actordance w a fornmt

13. 20 Vid SHIPTERP
identifyi ngcha Vi d(rao Cg%”p\r/éefggfbgnﬁ!%r&%”?g_ﬁogg ge@th%Hr,gﬁe@%%%S oilﬁ_r)r:fglgs,m b
1 MPEG 2 " 28 E¥amBi PBT and the like have the same values. Of course, the contents of

a payload are identical.
15 The fields of original_or_copy are different in order to explicitly
indicate, in the streams, that the stream #1 is an original stream and the stream
#2 is a dummy stream for the after-recording operation. The flags may have the
same values.
By putting such two audio streams in the VOB, one of the original
20 audio data can remain even if one of the audio streams is recorded by the after-
recording operation as shown in Fig. 44.
For the following purpose, the two audio streams are put in. A
recording region for the after-recording operation, that is, a recording band is
kept. In addition, if the attribute of the audio stream to be after-recorded, that is,

25 a cording mode and a bit rate are set identical to that of the audio stream



1 9J UN 2003 42 Any one of the follow ng val ues for identifyi)ng@Z
tel evision systemis recorded therein. 00b : 525 1 60 (NTSC) 01 v ng
50 (PAL) 5 Aspect ratio: Any one of the follow ng values for identifying a
resolution ratio is recorded therein. 00b : 4x3 01b : 16x9 10 line2l1 switch
1: Recorded therein is any one of the follow ng values for identifying that
cl osed caption data for a field 1 are redrded or not in a video stream 1
b : Recorded O : Not recorded 15 line2l1l switch 2: Recorded therein is any
one of the follow ng values for identifying that closed caption data for a
field 2 are recorded or not in the video stream 1 b : Recorded Ob : Not

recorded 2Qedbrdizd inesdunimygra pAck andea packdtdhdated lowdange \cahmpistelyoidentical
identifying a video resolution is recorded therein. 000b : 720 x 480

(NTSC), 72@nd hed aftBAracdiBihgboperéianxcard el bErﬁ@h,thOing By @xtcRAhgingStheél0b :
352 x 480 (NTSC), 352 x 576 (PAL) - 1 9 J U N 2003 43 011 b : 353 x 240

(NTSCO), 35Zoktafts cff%Baﬁl@@Eﬁ 544 x 480 {NTSC), 544 x 576 (PAL) 101 b :
480 x 480 (NTSC), . 480 x 576 (PAL) AST Ns (Nunber of Audio Streans): 5 .

Nurber of audi o streapfseans esat BvaPrs i BPstedBehod&cef 4rsl MPEGST N-
SPST Ns (Nunmber of Sub-picture Streans): Nunber 0Of sub-picture streans

recorded i nsHeRld @8Ry HMithee YeBtibexirks eperdiohhsr ienaudid pdck S HaAM S bggfoe of

g
Audi o Stream 0): The fol FOWI ng audi o attribute infornation corresponding to

an audi o styiap Reitkst’ LARABAIRUSN Biok CovdrfoRsditie Srhnmﬁralngg %gaéi&?c&a@%@) i's

recorded in accordance wth a format shown iri Fig. o0 codi ng node:

15 Any one d?if““%g?(ﬂ Q@O%Egmsgﬁﬁgigggﬁg&gent | fying an audi o conpressing

met hod i s~recor b : MPEG audi o havi ng no extended

EELOLCT AP, SM S TR S I Bl o e T

Application Flag: Any one o ues Ttor i1denti

[ication Flag: Any one of The Foflow ng valtes (1 7y .
W ked aud QO e Ao 55RE 3s JRE ek Hoqgibe *RPRST AT oM, & i ce

UGt ond By 281d B VERURLS Apea I bl 14tk
o TR b RS R R sl B B o i e
pack between sets having different algorithms.

In the present embodiment, the SCR and the PTS are not
changed in the same coding mode and the same bit rate but data are rewritten

15 in a pack unit such that only the contents of the audio payload are replaced.

Of course, while the contents of the pack header and the packet
header including the SCR and the PTS may be rewritten, it is apparent that the
completed stream should satisfy the conditions of the MPEG stream.

Next, the reason why the same audio data are to be recorded in

20 the stream #1 and the stream #2 will be described with reference to Fig. 45.

For example, in the case where a part of the VOB is to be after-
recorded, when the data recorded as the stream #2 are silent or have
insignificant contents, for example, insignificant data and significant data are

switched each other on the boundary between a after-recorded portion and a

25 non-after-recorded portion.



When using the LPCM audi o, the follow ng value for identifying thJUN 2
Quanti zation is recorded therein. 10 00b : 16 bits fs: The follow ng va @
for identifying a sanpling frequency is recorded therein. 00b : 48 kHz 15
Nunmber of Audi o channels: Any one of the follow ng values for identifying
t he nunber of audi o channels is recordec 0000b 0001b 20 ~ 001 Ob 0011 b
0100b 0101 b 0110b 25 0111 b I therein. oB&@ channel (nonophonic) two
channel s (stereo) three channels four channels five channels six channels
seven channel s ei ght channels 1 ~JJ UN 2003 45 1001 b : two channels
(dual nonophonic) Bitrate: Any one of the follow ng values for identifying
a bit rate is recordedintetes RDVD recaded ha8odnip aneSaudibpdeddied, el sireams89
kbps 0000 0011 b : 96 kbps 0000 0100b : 112 kbps 0000 0101 b : 128 kbps 10
0000 0110b #11&8d kivpstreafD#R lodhnot ber pRyek dpckOA0thel §a10b time24Adurdirighv0
1001 b : 256 kbps 00001010b : 320 kbps 15 0000 1011 b : 384 kbps ~~ 0000

1100b : 448 wHepstheQSiHiaDaftér-recofding loper@iiiDilibdhe cadfboltbitds Ifecessary to

inportant that only the bit rate of a basic stream excl udi ng an 20 extended

streamis reesighete e aubidestraurh a6 benpiayed Batkaod Headddrssd S t&/RRRcAUAED
stream havi ng the extended stream The reason is that the extended stream

cannot sbe expurRs 8GdaRy froff oFBMEE daRAtd QiTst-rbbyrIddDEAtr 8 @roﬁ?%@ﬂé?@ebérded
carries out the conpression using the variable | ength coding nethod. A ATR~

(Attribute efatfusliopighidl QR bﬁthé@oJﬁHtrp?UrﬁU\*\ NTHUgHS0aStFddmh 4b De played

i nformation correspondl ng to an - N 2003 46 audio stream 1
(correspondipagkt 5 td@e@ﬁwedé’ﬁ@%tbae@wa%hﬁoﬁtfbﬁﬂmtﬁ’é?- RESVisird {1t s, a13

after-recording) is recorded inh accordance with a format shown in Fig.

| ndi vi dual fnmewb?o@éedrhqreeém@m ’fsfwarate@wesmté HEeSlviferi; t tgﬂa%%rﬁéf Bnit.

(Sub-picture Attribute) . The fol l'owi ng sub-picture a

information is record r ghan t i
Application Flag: Any neébodf?et t(Fll%o f‘m% én%ul%gagéers%f %’%S?Igé‘;ntl Qﬁﬂg @Jm%

Subt i (1tes 10HE RTERRSCIF ah SRR EIOEHS, e By BRI PEM MRS B
¢ D o

Shown 1 Fi Seck o TP B, bErbBIAhERE F%ﬂ?f%ﬁ%?%%ﬁ?"?%@%%ww

I nf or mat i on)&)}%}gqu) ses informati on necessary for givi ng access to novie VOB

(MVOB), M VOBl SRP and M VOBI. 20 "M AVFI (Fig. 15) M VOBI

S 1o | oot n 8\l s gn b AT o poetg a0 e
Pointer): NYReLiG chh\&kovEBE Wiieh §H8"dlfRfo 'SHeLfls ard Rot ¥b¥BRbtely dentiBA9-

15) :
15 but have the same contents, that is, are data having the same contents as

analog data during the playback. Description will be given to the reason why
two completely identical streams are required to be recorded.
When the user wants to turn back the after-recorded audio data
(that is, to erase the audio data) after the partial after-recording operation, it is
20 necessary to record some data again because the overwritten data cannot be
turned back. When the silent audio stream is to be recorded, the above-
mentioned problem of the partial after-recording operation is caused when the
user tries the after-recording operation again in the partial section of the silent
audio stream section.

25 In the case where the two identical audio streams are used in the



1 9J UN2003 47 MVOBI SRP (Mwvie VOB Informati on Sear.ch Pointer) stores
address information for accessing each MVOBI. M VOBl SA (Mvie MOBUN 2003
Information Start Address): The start address of M VOBI is recorded
therein. The indicated 5 address herein can be used in seeking operation
for accessing the VOB information. "M VOBI" (Fig. 16): M VOBl (Mvie VOB

| nf ormati on) conprises nmanagenent infornm&3on of novie VOB, MVOB G, SM.I,
AGAP1, TMAPI and CP_WMWNGE. 10 "MVOB G" (Fig. 16): MVOB G (Myvie VOB
General Information) stores the follow ng informati on as the general
information of the Mwvie VOB. VOB TY (VOB Type): The attribute information
of VOB is rpaxk ated pablestainitsi excapt el 8GR ahd the streant mumber abewownninFFig. 17.
TE: Any one of the followi ng values for identifying the status of the VOB

i's recordedds, e efiginalChtate dam el restared by2€bplyity dafeeintheqracket asit fronstiad us
AO STATUS: Any one of the follow ng values for identifying the status of an

audi 0 st r eagtréam $#1r Rcihedstredrhétei At tHIOlime, @ iscapparest thiat the? btr€dmbnumber
Rewritten status 1 9 J UN 2003 48 Al STATUS: Any one of the follow ng

val ues for inhdpetpackengesdder stioatdibe diodifiediudi o stream 1 is recorded therein.
O0Ob : Original status 5. 01 b : Rewitten status 10b : Dunmy status for

after-gecording 11 b : After-recorded status APS: Any one of the follow ng
val ues for identifying anal og copy 10 preventing signal control information

i s recordedgtarS 6 Audi@&rearhi@2fPS 01 b : Type 1 10b : Type 2 11 b : Type 3
15 SM. FLG  Any one of the follow ng values for identifying whether or not

the VOB i's sea essl yEiemadus erhgra@ediRiingiths 98 oBcPREMYA esbrde] or o

Qb : Seaml ess reproduction is inpossib Seam ess reproduction Is

possi bl e. 204G %r-FéE%rdiﬁ?%é?ﬁﬁbﬁ P@é@ﬂiﬁbd’ Ebave. PhE stteldithé %krlsQWL#Q is

val ues indicative of the presence of an audi o reproducing gap in the audio

stream 0 ang; M@ vsameABudiddbPed@P QM haAAR Y SaKAl alHid bBh@ned; 00b
- No audi o reproduci ng gap
10 “after-recorded stream” and “individual stream”. As described above, it is
possible to carry out the after-recording operation from the same audio stream
and the stream having the same audio contents. On the contrary, it is possible
to return only to the same audio stream. That is, it is possible to return from the
after-recorded audio stream to the same stream.
15 Moreover, the after-recorded stream can be regarded as an
independent stream. In the independent stream (for example, the audio stream
#2 in which silent data are recorded), the after-recording operation can be
carried out for the whole VOB. However, the partial after-recording operation of
the VOB causes the above-mentioned problem.

20 The above-mentioned state is managed in Application Flag on the

DVD-RAM disc.

(Structure of DVD recorder)
Next, the structure of the DVD recorder will be described with

25 reference to Fig. 48.



25 01b : Audio reproducing gaps are nultiplexed to a head VOBU. 1\/%13%"\] #,N
2003 49 10b : Audi o reproducing gaps are nmultiplexed to a second X i b
Audi o reproducing gaps are multiplexed to a third VOBU. Al GAP LCC.
Recorded therein is any one of the follow ng values indicative of 5 the
presence of an audi o reproducing gap in the audio stream 1 and VOBU havi ng
an audi o reproducing gap interval nultiplaked. 00b : No audi o reproducing
gap 01 b : Audio reproducing gaps are nultiplexed to a head VOBU. 10b :
Audi o reproducing gaps are multiplexed to a second VOBU. 10 11 b : Audio
reproduci ng gaps are nmultiplexed to a third VOBU. VOB _REC TM (VOB recordi ng
date and tine): The dhttheardwingrghe DVibiretordee coi@Brigas areseoninterface 7868dpr ded
therein in the sane format as in the PL CREATE TM shown in Fig. 9. It is
i mport ant téaadystdme comtrolldi 7§08a8RA iapdt sectiori #B08atrseridoder F804 ¢ iangoutpue and
time 15 of the display video frane of the VOB head and the VOB REC TM
shoul d al sosdxtioroT 8@5; e devbder 1805, \dOBable bdffer @807 fanan® drive FIB@BYeThe ligeedi t
or partial erasure. Wen the recording date and tinme is to be displayed

synchr onousjnyerfadd 780¢ traafardugdtacdisplaybieo (RB wseradrt 8tepted fdtudst aidm
coder, the recording date and tine is possible to obtain by adding an

el apseg ti g séie THERSsjsteiheortRoiNPE S8ECsdives MGBWIEA PHBIHR hRBgSiaeat di ng
Date and Tine Difference Information): VOB REC TM SUB is a field fTor

absor bi ng t Bed @bRE6I. oThé ifput s¥EariRZE0TMhéladipg aFPAD! et erep hputs vided Agqd

video frame is changed by the edit' and the partial erasure on the VOB. The

VOB REC_TM Bagiooaaty, _ZErhKeSBthmlitsie@ﬂoﬂbm@s BaPuts Flideo SRy .audRY datd & and
1g. 9.

second as shown in F 9 J UN 2003 50 Therefore, in the case where

the edit orJgts®eHB0Sdeddsash MHEG Rtreaeh frane or field, the VOB_REC TM
cannot provide a sufficient recording precision. By using this field,

therefore, a fraction is recorded. MVOB STIN (M VOB STl Nunber): 5. M
VOB _STI nunber corresponding to the VOB is recorded therein. M VOB#STI

nunbegnsho i ¢ r el r in the above nentioned M VOB STI
t abl e'.‘lOvm“’gqgﬁﬁ‘ab(%%%%ge%ﬂ%{grrt%%@ﬁ: The display start tinme of the VOB

St ream VCB_V £ PTh (VBB CRTS A RRERER RS T HRrRd R g RSB U p |

recorded therein wt hTﬁ'%fihs%?riﬁeFfSEévﬁg‘??ﬁréti %%e?& 8 ré&&'@s&?ﬁo%%é Uﬁé’r. Stheam

It should be noted that e tine sta int tream'i ndi cates the display

1T e Pt ed i Re T RO e e

that is) a _ al ned ( errod o rane to
display stapgobl Mphe"sMidm &ditibllet 802 interprets the request from the user and

15 gives a process request to each module. When the user gives a request for
picture recording, the system controller 7802 gives a request for encoding to the
encoder 7804.

The encoder 7804 carries out video encoding, audio encoding and
system encoding for video and audio information sent from the input section

20 7803, and transfers the encoded data to the track buffer 7807.

Next, the system controller 7802 gives, to the driver 7808, a
request for writing data stored in the track buffer, and the drive 7808 fetches
data from the track buffer and records the fetched data in the DVD-RAM.

The user's request for stop is transmitted to the system controller

25 7802 through the user interface 7801. The system controller 7802 gives a



SMLI (Seaml ess Information) stores the follow ng information nece; %ry DBé)r
seamnl ess reproduction with the [ast VOB. Mreover, this field i g DPUN 2
provi ded only when "1 b" is recorded in the above-nentioned SM._FLG VOB

FI RST SCR (VOB Head SCR): SCR in the first pack of the VOB is recorded PREY
VOB _LAST SCR (Previous VOB Last SCR): C%gf the | ast pack of the previous
VOB is recorded therein. 25 "AGAPI" (Fi ~ 9 J UN 2003 51 AGAPI
(Audi o Gap Information) stores the foll ow ng i nf or mat i on necessary for
processi ng an audi o reproduci ng gap in a decoder. Nbreover this field is

provided in the ewhere ot her, t |s re n either
t he above- n@%‘ieéﬁ g’f@@%@%ﬁgpr@ﬁq@45 neeg fﬁ&@ﬁ?%ﬂi‘o
Stop PTM: The tine of the audi rodu0| that js, the tinme that
the decoderCREIFIRG ROCHSS WpRN éﬁll g %SF%&E&E‘&@FP'Y encedgddand ¢ IREgras the t h
the sanme reference tine stanp in a stream VOB_A GAP LEN (VOB
Audi 0 Gap L®¥®e 'W)Goni@”?hgapgﬁéeﬂéﬁé‘ﬂﬁ tSfmkiFf’t'QUdl o reproducing gap is
recorded with a precision of 90 "CP_MNG@" (Fig. 16): CP_MNG (Copy
Managenent | nf or nat i omNeBo i |3§§?r@(ﬁﬂﬂt"r@ﬁé&§9@ngivﬁﬁf%rrﬁatlﬁsinfcfroa Wﬁt!ng/OB

CPG_STATUS and CPAE . 15 CPG STATUS (Copy Protecting Status): As the copy
pr ot ecPi ng ?tr@\ﬂﬁlﬂilocﬁﬂqthé driwe, 7808, @l therdriveei808 giapg reeding dndeeriting datae

generation copying” are recorded therein_ CPA (Copy Protecting
| nf or mat i on§0 thed@prRAwahenghe tiack reaxffied 7 88 fiecemascemply. VOB i s recorded 20
therein. "TMAPI" (Fig. 18): TMPAI (Time Map Information) conprises TMAP_Qd,
TM ENT and VOBU ENT. Finaip, the' systény. cargollep 380Rmrodifies aviEY teniafarimation,
| nfor mation) conprises TM ENT Ns, 1 9J UN 2003 52 VOBU ENT Ns, T™M OFS
and ADR OFSa cipseqtieate lmfsrraatltﬂrmahd\mﬂlewsm imdorroBtion éar the rw)rﬁrdﬁ)VOBurrber
of fields of TMENT which will be described belowis recorded therein. 5
VOBU' ENT_Nsafid\ineberdso thevios tENTDVDNRADS thrfughi tHedsirivé ABOBU ENPasticullr, va | |
be described below is recorded therein. TMOFS (Tinme Ofset):
10 value of Application Flag is recorded as the same audio stream.
For the recording operation, it is important that two audio streams
are inserted into the outputting VOB in the encoder 7804, while one audio data
is input.
A process of inserting the two audio streams will be described with
16 reference to Fig. 49. Fig. 49 is a diagram showing the structure of the encoder.
As shown, the encoder comprises a video encoder 7804a, an audio encoder -
7804b and a system multiplexer 7804c.
The video encoder 7804a encodes an input video signal into an
MPEG video stream. The audio encoder 7804b encodes an input audio signal
20 into an audio stream. At this time, there is one audio stream. Next, the
multiplexer 7804c performs packing, packetizing and multiplexing the video
stream and audio stream. In the multiplexing process, copy is carried out in an
audio pack unit and the multiplexing is executed for the two audio streams.
The audio stream may be copied in a'form of a packet, or in a form of a

25 payload immediately before the packetizing process. As described above, the



The offset value of a tinme map is recorded therein with a video 1{0sf i 903
preci sion. ADR OFS (Address O fset): An offset value in the AV file of the
head of the VOB is recorded therein. "TM ENT" (Fig. 18): r 15 TM ENT (Ti nme
Entry) conprises the followng fields as access poi nt information for each
constant interval TMJ. ~TMJ for NTSC is 6 "video fields (NTSC), while TWMJ
for PAL is 500 video fields. VOBU ENTN ( U ENT Nunber): The entry nunber
of VOBU including a time indi cated by the 20 TMENT (TMJ x (N1 ) + TM OFS
for N\th TM ENT) is recorded therein. TMD FF (Tine Difference): A
di fference between a tine indicated by th M ENT and the display start
time of vVOBWS ﬁHg@ait@ﬁ%af%@SQH@QéUWéﬁﬁl\zgéd VOBU ENTN i s recorded
therein. 25 VOBU ADR (VOBU Address): ~ 9 J UN 2003 53 A head address in
the VOB of the VOBU i ndi cat ed by the above nmentioned VOBU ENTN i s recorded
t herein. "VOBU ENT" é : VOBU _ENT (VOBU Entry) stores the follow ng
struct ure 5(Afigrgiesar IBQO@BFQN%I @fdheddyiamgcorgerioBU in a format shown in Fig.
19. By addi ng succeeding fields in order, it is possible to obtain a tine
and address infor mat | blexhedesasiptioniwill be giveni tagthecefteratdcordingoparstieEin Sz:
Nunber of packs froma VOBU head pack to a pack including |ast 10 data of
the held | tliecDMierdoordére VOBU is recorded therein. VOBU PB TM The
reproducing time length of the VOBU is recorded therein. VOBU SZ: The data
anmount of the VOBU i s Firet of déddeseription. willBe' §ivanRbTthe (iffpat. arkD putput -of A\G
AVFIT -(Still picture AV File Information Tabie) has managenent information
correspondi dgta ont the sftérttecprdingrapetstién by thETBVET RodRAEr. r dt dinelddpathenei n,
and conprises S AVFITI, S VOB STI and S AVFI. 20 "S AVFITI" (Fig. 20): S
AVFI TI (St i butpRit of thee AW\ 4ta| dalandrerneaticowrittepl ia d ofibcaldéd anm)A\sblacks t he
follow ng informati on necessary for accessing S VOB _STI and S AVFI. S AVFI
Ns (Number of Still PiT¢leuA¥ HcKindicates dhamontinkoufecdddingrregith sisowedor ded
therein as the S AVFl nunber. This val ue 1 9J UN 2003 54 al so
corregpgonds Fi@ BBe SiMheh thetaorgindyus i teeordingeregidrhdts meicht reatere sieae eg of
the RTR STO VRO file.

continuous recording length necessary for seeking the continuous recording

region, it may be divided into small regions as AV blocks.
Subsequently, the track buffer 7807 is divided into track buffer1
and track buffer3 to be used for playback and track buffer2 and track buffer4 to
15 be used for recording. This state is illustrated in Fig. 50.
The input and output of the track buffer will be described in time -
series with reference to Fig. 62.
Description Will be given by taking, as an example, the case where
the VOB is constituted by four AV blocks A, B, C and D as shown in Fig. 52B.
20 Fig. 52A is a diagram representing the buffer storage amounts of
the track buffers 1, 2, 3 and 4 on a time base. At the track buffert (TB1) and
the track buffer3 (TB3), the data storage amount is increased because data are
input from the drive, that is, data are read out for playback from the DVD-RAM,
and the data storage amount is decreased ‘because data are supplied to the

25 decoder.



S VOB STI Ns (Nunmber of Still Picture VOB Stream I nforrmati-on): Nunmbgg N 2003
VOB _STI which will be described belowis recorded 5 therein. S AVFl _EA
(Still Picture AV File Informati on End Address): The end address of S AVFI
is recorded therein. "S VOB _STI" (Fig. 20): In S VOB STI (Still Picture VOB
Stream Information) is recorded 10 the fo Rovm ng information as the stream
information of the still picture VOB. V_ATR (Video Attribute): Video
conpressi on node, TV system Aspect ratio, and Video resolution are
recorded therein as video attribute information. Individual gelds are the

V ATR i h - i \Y/ IR 10,S
T 5 o o R A, U Pl e T R,
e on TR i SIS SATRB L e ot rom e
b - i d MV STL. SP.ATR b- pi .e Al i b ., 20 | i i
chove, et et VoRe e, TR e i e AL

the sanme as ,SP ATR in the ab - i oned, M STl. SP PLT (Sub-picture
Col or Pal et t{@Yerwritigs))oen r}QPeﬁglg)’Mr ARt the %%E‘ §lorage-amevnt &s idecreasidied

therein, A 25 recording for maltasl S iﬂhe sane as SP. PLT in_t he_above-nenti oned
M VvoB $ri. becaysgdqta o sypplies tavipe-drive;fgr resprding inire DME-RAMP ct ure AV
File Information) conprises inforpmation necessary for accessing a still
picture  VOG S _AVFI G Dutngeeriodry iméhesdiawing, firstathavl kipek drisgrearkput s
AVFI d (Still Picture AV File information General Information) stores S
YOS SRP Ns.orstheotsackriufiest @ashie atier-rgording) eparationyearty umediatiebnafter
Pointer): Number of fields of S VOE@ SRP which wi Il be described belowis
10 recor ded tha«lata @re read/ogt. BrAng (PErigd T&)the sfieorpcaring eperationieoBatasup

I nformati on Search Pointer) stores S VOG@ SA. The start address of S VOd

i s recorded Qut fonthesAVdupclcA. (Bie eftenreqarded deta/obthe AV (bloelk Araretresardsidar t
Addrersﬁ?é. "SVOd" (Fig.~-23): The S YOd (Still Picture VOB Goup

| nf or n#@ i on)oredig#.i sBierefasenthmgtorege amedninaf ithe 1932 ihdnereased muring thevos,
SVOEd_G, S VOB ENT and CP MNG. 20 "S VOG GE" (Fig. 23): The follow ng

i nf or mat i on periae€ar ded as the general information of

The drive reads the next AV block B immediately after the period
T1. The AV block A and the AV block B are not present on the same
continuous recording region, and therefore the AV block B is read out after the

15 seeking of a head (period T2).

After the after-recording operation of the AV block A is ended, the
after-recording operation of the AV block B then starts (period Tb). The data of
the AV block B stored in the track buffer3 are supplied to the decoder. The data
after-recorded through the encoder are stored in the track buffer4 during the

20 period Tb.

Immediately after the after-recording operation of the AV block A
is ended, the drive overwrites the after-recorded data of the AV block A stored
in the track buffer2 onto the AV block A (period T3).

When the overwriting process on the AV block A is completed, the

25 drive then reads out the AV block C. The read data on the AV block C are



a still picture VOB group in S VOG A (Still Picture VOB G oup Gen UN 2003
Information). S VOB Ns (Nunber of Still Picture VOBs}: 25 Nunber o s‘{lﬂl
picture VOBs in the still picture VOB group is 1 9 JUN 2003 56 recorded
therein. S VOB STIN (S VOB_STI Nunber): Recorded therein is S VOB _STI

nunmber of S VOB STI which stores the stre?%inforrration of the still
picture VOB. The S VOB STI nunber 5 is.th ecording order in the
above-nmentioned S VOB STl table. FIRST VOB REC TM (First VOB Recordi ng Dat a
and Tinme): The recordi ng date and time information of the first (head)
still picture V the sti cLur CB group is recorded therein. LAST
VOB_REC TM (itQEQ eﬁ@%tﬂ-ﬁfkﬁﬂ ?%P% )}Time): 10 The recor di ng date and
time information of the last still picture VOB in the still picture VOB
group is recorded ther vaepsamt@% qhsvermeptiedes OPeraian; dp atesrrecording
Address): The start address of the stl |l picture VOB group in the RTR

STO. VRO fi l epr0§e55@@ﬂct@)carﬁ@d&uﬁ 15 "CP WWA ": CP_WMNA (Copy Managenent

I nformation) 'stores copy managenent information related to the still
pi cture VOB group. |ndN\e><t1ud$scfrlpéuoasde et gvesat® aPropessCHonNG the DVD
above-nmentioned M VOBI. "S VOB _ENT" (Fig. 24): 20 S VOB_ENT (Still Picture
VOB Ent By) crgaosd@onds to individual still picture VOBs in the still
pi cture VOB group, and is divided into the follow ng types A and B
dependi ng on the presefibe useraueiquestion the afteCB@NTingTyperatip i¢ Magsniied
The type A conprises S VOB ENT TY and V PART SZ. 25 Individual fields are
as fol | ows. to thedsystem\c@tfmes 7892 hBoENT trieruget interf@ie 780t \RiBst Eitally the
Type): The type information of the still picture VOB is recorded therein in
a format shosystem Eomtrols.7808PgivEs, o thehdyive V808, a hexfest fowrezglivgloue shé or
identifying the type A or the type Bis recorded therein. 00b : Type A0l b
. Type B TE: VOB fope @fter-oécdrtdedf ol | owi ng val ues for identifying the status
of the still picture VOB is recorded therein. G : Normal status 1 b :
Tenpor 40y erasi ng stat Ohe drive 7808 reads out the VOB to be after-recorded from the
DVD-RAM in an AV block unit and records the read VOB in the track buffer1.
At the same time, the system controller 7802 gives a request for
the after-recording process to the encoder 7804.
The encoder 7804 performs the audio-encoding of audio data
15 input from the input section 7803, reads out an audio pack including the audio
stream #2 in the stream sent from the decoder, replaces a payload with the
encoded after-recording audio stream, and records the after-recording audio
stream in the track buffer2. This state is shown in Fig. 51.
When the after-recording process of the AV data stored in the
20 track buffert is completed, the encoder 7804 consecutively starts the after-
recording process of the AV data recorded in the track buffer3 and notifies the
system controller 7802 that the after-recording process of the track buffer1 is
ended.
Next, the system controller 7802 gives, to the drive 7808, a

25 request for writing the data of the track buffer 2.



SPST Ns: 15 Nunber of sub-picture streans in the still- picture VOB is
recorded therein. V PART SZ (Video Part Size): The data anpunt of ! 8hé/Ns2408|
picture VOB is recorded therein. "S VOB ENT (Type B)" (Fig. 24): 20 The
type B has A PART SZ and A PB TMin addition to S VOB ENT TY and V PART SZ.
I ndi vidual fields are as follows. S VOB TY (Still Picture VOB Entry
Type): The type information of the still cture VOB is recorded therein.
I ndi vidual fields are the sane as the above-nientioned type A 25 V PART SZ
(Video Part Size): 1 9 JUN 2003 58 The data anobunt of a video part in the
still picture VOB is recorded éggrei n. A PAI§II_ SZ (A dig Part Size): The
data amount of an audiid&@nYe Y808 Qyeyrites andreee atapfithe dr uffer
therein. A PB TM (Audi o0 Reproducing Tjne): The reproducing tinme |ength of
the audi o pa@n&ie PVO-BAN pftgr fiasemptgtionof watinadete thewraj?ﬁ@lffeﬂ( Fig. 26):
10 UD_PGCI T (User-Defined PGC | nformation Table) conprises UD PCGCITI,
UD_PGCI SRP and UD PGElY segeemi@tyearrying put 1bp: ahgyesmentiongdipsecessasntat PGC
I nformation Table Information) stores the foll ow ng information
const i t ut i ndhe Headkslkeufferdf thee drapdufierdr the treek beiffeabland the tradt bsferdas
(Number of User-Defined PGC Information Search Pointers): Nunber of UD PGCI
SRP i s & ecordésdriped pbowe, thp aferirgcadindusreratienicasdePe@dutéadr mat i on Tabl e
End Address): 20 The end address of UD PGCIT is recorded therein.
"UD PGClI _SRP" (Fig. 2@YloreoweRGEhesAhesVOBcisrchrdplietelyberG@ut SR the DVD-
(User-Defined PGC Information Search Pointer). UD PGClI SA (User-Defined PCG
| nf or mat i on FoARL the\ditivess§08 hrfomhe the mystem doabellerf 7802 RETErminatiec afdid i n
UD PGCI SA. A 1 9 J UN 2003 59 seek is carried'out up to a recorded
addr ess wheVOBaeBitlg precasxessed. "UD PGClI" (Fig. 26): The details of the
UD PGClI (User-Defined PGC Information) will be described in the follow ng
PGClI. 5 "O PGCI" (Fig.THe :sy$teen dedrdrdller (f802_Bvels &OQraqgiestlfoPt&rningtomedfi on)
will be described in the foll ow ng PGCl.

10 after-recording to the encoder 7804. The encoder 7804 carries out the after-

recording process until the after-recording processes of all the audio data
remaining in the track buffer! and the track buffer3 are terminated. The
encoder 7804 informs the system controller 7802 of the after-recording
termination when the after recording processes of all the data are completed.

15 Next, the system controlier 7802 gives a request for a writing end
process to the drive 7808.  The drive 7808 overwrites and records all the VOB
data remaining in the track buffer2 and the track buffer4 on the DVD-RAM disc
and informs the system controller 7802 that the after-recording process is
completed after the completion of recording operation.

20 The system controller 7802 changes the Application Flag to the
“after-recorded” and carries out the recording operation on the DVD-RAM

through the drive 7808 again.

(Playback (Reproduction) Operation of DVD fecorder)
25 Next, the playback operation of the DVD recorder will be



"TXTDT_MG' (Fig. 27): TXTDT MG (Text Data Managenent) -conprises T, D‘EI,
| T TXT SRP and I T TXT. Individual fields are as follows. "TXTDTI T)?Fﬁ d

27): TXTDTlI (Text Data Information) conprises CHRS, |IT TXT SRP Ns and TXTDT
M5 EA. CHRS (Character Set Code): 15 A character set code to be used for
the T TXT is recorded therein. IT TXT SRS Ns (Number of I T TXT Search

Poi nters): Nunber of the IT TXT SRPis re grded therein. TXTDT M5 EA (Text
Dat a l\/anagemant End Address): The end address of the TXTDT MG is recorded
therein. 20 "I T_ TXT SRP" (Fig. 27): IT TXT SRP (I T TXT Search Pointer)
stores the foll g as access information to corresponding IT TXT. . IT
TXT SA (IT ﬁ??cr ‘t Address): The start address of the IT TXT is recorded
t herein. Wien the 25 b_;[‘ TXT i s accessfe %g is carried out up to this
address. 1 9 JUN 210%esHsers fequest for 18 Cheirocese I%értaélsmlti%d de thge | T
TXT is recorded thereln V\hen he IT TXT is to be_read, data with only this
size is rea8ystepycantrollgr{gp2 W?UQ*B the figer interfage ¢8R i Ews systemueantrelerof
sets or one_set, each set having IDCD (identification code), TXT (text)

cor r espondi R@Ochlv%awwnﬁ%trfar neacting tﬂé? MQRite 8ie deivie Y808wend theedeve 7868 TXT
corresponding to the IDCD, the I1DCD and the TMCD may nmake a set w t hout

TXT. Tife | DOERYS obbineW@Bgatairornihe BYDERAM apddeansfersdhe: V@Bwiatazorthe2h
33h 15 34h 35h 36h 37h 38h 20 39h 3Ah 3Bh 3Ch | nput Source Code: Misic
Drama Ani matieeh bsiiier ¥80Pocurment ary News Weat her Educati on Hobby

Entertai nnent Art (play, opera) Shopping 25 60h : Broadcasting station 1
9 J U N 2003 61 61 h :Themmnthedysteerhontreltert 18fi2gives Zhrequeshior playingGidokr s 5
"PG&Cl" (Fig. 28): PGClI (PGC Information) has a data structure which is
conmon to 0 tReSIORBItd the dasoder 71806¢ amgr theedede@er G806REads @utIRRadnumCGhe
"PGC A" (Fig. 28}: PGC & (PGC CGeneral Information) conprises PG Ns and 10
Cl SRP_Ns adracheUHet 7§ededatodes thenmezidodata lamnd outgutd thbldﬂwdedrcmtashrfcnwghoms
PG Ns (Nunber of Programs): Nunber of programs in the PGC is recorded

t hereif@ Forthe¢ betpitesectieh 7868. PGC, "0" is recorded in this field because

t he user-defined PGC has no program 15 ClI_SRP Ns (Nunmber of CI SRP):
Nunber of CI SRP whi chAhwehlthé&/@Bds cohgdetedt mad sut, dwoddesl.780BGhforfsi the
28): PA (Program Information) conprises PG TY, CNs, PRMTXTlI, IT TXT SRPN
and THM PTRIsysientlicontroliér 7862 dxf termirmsiohodfl ihesreading process, and the system

controller 7802 gives a request for ending the playback to the decoder 7806.
The decoder 7806 carries out the reading and decoding operations of the data
15 until the data of the track buffer 7807 becomes empty, and informs the system
controller 7802 of the end of the playback operation after the completion of
decoding process for all data.
At this time, the following is important. In the case where the user
gives a request for switching the audio stream, that is, a request for playing
20 back the audio stream #2, the system controller 7802 informs the user through
the user interface 7801 that the switching is impossible, without playing back
the audio stream #2 when the value of the Application Flag indicates the same
audio streams or the same audio contents.
When the same audio streams or the same audio contents are

25 recorded in the audio stream #2, error message is displayed for the user. This



20 PG TY (Program Type): The follow ng information indicative of f@q%gﬁgmys
of this programis recorded therein by using a format shown in Fig. .
Protect (protect): b : Normal status 25 1 b : Protect status 1" JUN
2013 62 C Ns (Nunber of Cells): Nunber of cells in this programis
described. PRM TXTI (Primary Text Informafion): Text information indicative
of the contents of this programis 5 reco ded therein. The details are the
same as in the above-nentioned PL SRPT. IT TXT SRPN (I T TXT SRP Nunmber): In
the case where information indicative of the contents of this programis

optionally recorded as the IT TXT in addition to the above 10 nenti oned
primary textPreyertsnaiser gﬁom ih'é;@ﬁgghpt &'@c%‘f’mngﬂﬁ ailedrorrthe MDD ecosdest ded

inthis field. THM PTRI (Thunb Nail Pointer Information): Thunb nail
i nf or mat i on iISAHEAT Prsler. hcatisaithe user perfrmingghe gvaiehing ereyalion &f thenakdion.
The details of THM PTRI .are the sane as in the THM PTRI 15 of the
above- ment i GieaNPEXSFGY the playdrek qf @rgaudig)stregm differgridrom ithe audia stveam .
Search Pointer) stores address information for accessing the cell
i nf or mat i on #1CIharevarejust ithe came iadictiarplayertiback)in this Tase severt ifadddiess
of the cell information is recorded therein. !n the case where the cell is
accessdl, a siresin tabe playestback iswgwitaheditpshaaddiesstreant#2. (Fig. 30): Cl
(Cell Information) is classified into M C for a notion picture and S Cl
for a still picture. 28hi&tiee audii stred8)2 has beenk duinB0aadi6Btidanh féivbiei on
picture Cell Information) conprises MC G and MC EPI "MC G" (Fig. 30):
M C G (Mt iaftergecondireg Gpkfatieenier tile présentrenibmgimeal theeaddid wtieam rigntaysi ¢
i nformati on constituting a cell. CTY (Cell Type): The follow ng
i nf or mat i on Peothe diemiriyf audig streamt fortheafterrecarding aoetlatiorsti | | picture cel |
areé recorded in a format shown in Fig. 31. C TY1:
The payloads in the packets between the two audio streams have
10 been coincident with each other in the present embodiment. The sizes of the
audio data to be packetized may be different from each other, and may be
identical to the audio streams recorded in the completed VOB or have the same
contents as the audio streams recorded in the completed VOB.
In the present embodiment, furthermore, restrictions may be put
15 on that the audio pack of the audio stream #1 always comes earlier between the
corresponding audio packets between the two audio streams or the audio pack
of the audio stream #2 may be arranged immediately after the audio pack of the
audio stream #1. By putting such restrictions, it is easy to find the audio pack of
the audio stream #2 during the after-recording operation. Moreover, restrictions
20 can be put on that the audio stream #2 precedes the audio stream #1.
Moreover, there have been four kinds of values of the Application
Flag, that is, “the same audio stream”, “the stream having same audio contents”,
“the after-recorded stream” and “the individual stream’. The “same audio
stream” and the “same audio contents” may be dealt with as one state, the

25 “after-recorded stream” and the “individual stream” may be dealt with as one



10 000b : Motion Picture (Mowvie) Cell 001 b : Still -Picture Cell MV I
SRPN (Movie VOB Information Search Poi nter Nunmber): The search point N 2003
nunber of novie VOB information to which this cell corresponds is recorded
therein. In the case where access is to be 15 given to streamdata to which
this cell corresponds, access is first gi$/§n to a novie VOB information
search pointer nunber indicated by this fYeld. C EPI Ns (Nunber of Cell
Entry Point Information): Nunber of entry point present in this cell is
recorded therein. CV S PTM (Cell Video Start Tinme): 20 The reproducing
start tine of thiﬁ cell is recaorded in a format shown in Fig. 10. CV E PTM
(Cell Vi deoStat® Alsrihe ‘same apdiggsireay’s eflieammaving same audio cogterdsoradd in
the format shown in Fig. 10. The effective interval of this cell in the VOB
to which thi%ft%éﬁpomcgﬁfﬁaiﬁpmﬁi&sbq dealpwithfasne§tatiei ng the C v S PTMand C
V E PTM 1 9J UN 2003 64 "MC EPI" éFig. 32): M C EPI (Mtion Picture
Cel | Entry Point | nfoftvathesnpre, salthaugsi fausdirack duffersypave keer praviged Bn

' depending on the presence of a primary text. 5 "M C EPI (Type A" (Fig.
32): , M C #m degyption) ofdbamfleseecending operaliongthenAWrdeda intay badiveawritten of
an entry point. EP_TY (Entry Point Type): The follow ng information for

i dent i Byi ngonhthet $raek diufiens sbyeshagingdhat track ibsiffeet andietrack muffev? damdebyi t h
a format shown in dig. 33. EP TYl. 00b : Type A0l b : Type B EP PTM (Entry
Poi nt Ti me) shadng\the track baffethancetracl bptierd, respemntivelys recorded in
accordance with "the format shown in Fig. 10. "M C EPI (Type B)" (Fig. 32):
M C EPI (Type B) has the followwing PRM TXTI in addition to the EP TY and EP
PTMincluded in the type AL 20 PRM TXTlI (Primary Text Infornmation):

Recor ded t heSsicond<Ermbeadimeniter mati on i ndicative of the contents of

| ocations indicated by this entry point. The details are the sanme as in the
above- menti oned PL SRRTha$ $dan pobksiple 80 )impRiméhtQhe( Stiét-tedBrdihgr Gpdratibn

I nformation) conprises S Cd and 19JUNZ2003 65 SCEPI "SCQAr-

]gF: ?- 180) : @HicKis(Bard Ito Pperforne ifethe @VBr ahd | tHeO DD | itbrduits irt tBe first

ol | owi ng

embodiment. However, the DVD and the DVD recorder further have the
following problem.

Different from the conventional tape media, the DVD can carry out
recording in various audio stream formats. This causes the after-recording

16 operation in the DVD recorder to be hard to perform.

- Concretely, the-audio stream which can be recorded in the DVD"
has three kinds of formats of AC-3, MPEG audio and linear PCM. Moreover,
there are various modes such as recording channel numbers, a recording bit
rate and the like in individual formats.

20 On the other hand, a general audio encoder rarely can operate
with all encode modes, channel numbers and bit rates, and can operate with
only & mode suitable for each merchandise target. In other words, when the
after-recording operation is applied to the disc on which data have been
recorded by the other DVD recorder, the aﬂer-recor;ding operation should be

25 actually started or the recorded audio stream should be analyzed in order to



basic information constituting a cell. 5 C'TY (Cell type): Infornpgi gy Hes

identifying a notion picture cell and a still picture cell are recorded.
The details are the sanme as in the above-nentioned notion picture cell. S
VOEd SRPN (Still Picture VOB Group Information Search Pointer Number): 10
Recorded therein is the search pointer nughQer of still picture VOB group
information to which this cell corresponds” In the case where access is to
be given to streamdata to which this cell corresponds, access is first
given to a still picture VOB group information search pointer nunber

indicated by, this figld,, C EPl Ns (Nunmber of Cell try Pqgint Information):
15 Number ofesitis yhafients phetmsordihd Gheeatin 8 orerablesiaiat s s VOB ENTN
(Start Still Picture Nu r). The reproducing start still picture VOB
nunber of this cell i;{ﬁé&fﬂiwf? FeToraer & dis eéﬂ‘g%imeﬁltﬁa@{e hasicaliyesamg) |
pi cture VOB nunber is the order in the S VOG indicated by the

above- nent i &egtwevessin dreNirsbembagliment, AN grenenasarterized chyige matiod of
Nunber): The reproducing end still picture VOB nunber of this cell is

recor ded i n having armanagemsant infonmajiomen thagise and the epgratiorosf auieserdars
the order in the S VOG indicated by the above-nentioned S VOE SRPN. The
ef fective i Aeepesiorming e afterrecaidingepoges 1 theiprasente eawodinent, dbponds
is 25 specified by using the S S VOB_ENTN and E S VOB_ENTN. 19JUN
2003 66 "S diffgmencefiam trepfirst smbodimenisyillbe miagnlvidescded.Entry Poi nt
Information) is classified into a type A and a type B depending on the
presence of a primary text. "S C EPI (Type A" (Fig. 32): 5. S CEPlI (Type
A) conprises the following information indicative of an entry point. EP TY
(Entry Poi nt(Logiwa) Struibkuré of DM} nBAMY or mati on for identifying the type of
this entry point is recorded in accordance with a fiormat shown in Fig. 33.
10 EP TY1: 00b : Type Hrdbflall; the/logidal StruCiBr&nt the BMD-RAM atiliibe a6 ribedr y
Nunber): A nunber of still picture on which an entry point is put is

recor dddl 15 witterefererice tadtigr tlafrie vshdws Bephysicahsestbpaddressieirga digk atidaC
EPI (Type B)" (Fig. 32): S C EPI (Type B) has the followng PRM.TXTI in
addi ti on to ddte shidclire mmth8 &IBNAENERNamiod sded thnough@ fitBlsysfent.ype A. PRM
TXTI (Primary Text Information): 20 Recorded therein is text information

i ndi cative of the contAglhtise afatd dodie desltiwith byt e DYWD héesordet wye pmitrdn aThe

details are the sane as in the above-nentioned PL. SRPT. (DVD Recorder) 25
Next, the stDuDt RTR direttoey IMRediatelydandematROO Tedivectoneas shMown ire Fig. 1.
The file to be dealt with by the DVD recorder is roughly divided into 2 kinds of

15 files, that is, one management information file and at least one AV file (ordinary
a plurality of AV files). The AV file stores an RTR_MOV.VRO file for storing a
motion picture and an RTR_STO.VRO file for storing a still picture and audio
data which are recorded at the same time with the motion picture or the still
picture.

20 Fig. 2 is a diagram showing the structure of the RTR_MOV.VRO
file having motion picture. As shown in Fig. 2, M_VOB (Movie Video Object)
which is the program stream of MPEG is provided in the RTR_MOV.VRO file in
order of picture recording.

The M_VOB comprises a VOBU (Video Object Unit) in which one

25 unit is 0.4 to 1.0 second based on a video reproducing time. The VOBU



1 9 JUN 2003 67 described. DVD-recorder of this enbodi nent has al1\rg)s séalrre
structure as one of the first enbodinent but differs in the follo HBN 003
point. That is, in the DVD-recorder, the systemcontroller 7802 includes an
after-recording check 5 section 78021 and an after-recordi ng operation
section 78022 for performng after-recordé@g as shown in Fig.53. Though the
operation of the recorder of this enbodinent is alnobst sane as in the first
enbodi ment) great different point is that the after-recordi ng check section
78021 in the recorder of this enbodi ment checks in advance 10 whet her the
recorder ha api 1\, t 0 o] fterskhec At audi @St . Whi ch
is int ended89®B8§8%f\{-e$gﬁ(e&\@?ééd?%' cés%¢ﬁb§é"(@§oe(§8&)t ﬁégos{a r@&ﬁe msé@' of

t hi s enbodi pent s Rit-_rate infaornati (" Biht e.) as attribute

i nformati onpﬁurgrﬁﬁﬁhay%f ip@cé&l%%gﬁ?tbt}l&ﬁ '&e%bf%ghgftt er-recording in
addition to audi o codif de . nfor {on, 15 infornation of [, of

audi o channels. Wth VQ‘?%?”@%%‘"%%‘Z@EQOU%?B COAMRYRS @ IPﬁ?‘o‘?’Pﬁa&l@?Gﬁrﬂ‘é" DVD
recorder checks ,in advgnc ether pr not the, rec can perfor fter
Fecor di ng. oBEPRIGSoy 6 frep a8 oot i BIFEG idee B incllidases
determ ned whet her after-recordi ng, operation is 20 possible or not by
conpar Png aﬁmrﬁﬁt&@cﬁi n@l%a%,anﬁup%tw%amm &?drﬂi%tlur%ﬁf:ﬂ’ dneadate with encode
ability of the DVD recorder. Wien the after-recording operation is

determ ned to be possiFif-e3 i§ Rediggiasm -shovangithe sipeturei &fnthesRPRBICOVWRQs in
the first enbodinment. Wien the after-recording operation is deternmined to
be' i npossi bfile iny¥dich 8 sl piciusa anshaudigedsts afe gcordedr disgheyariatkign 3, s

i npossible via the user interface 7801 in a 1 9:JUN 2~3 68 predeterm ned
manner (f or SeV4MpI(Still Rictyre Midge Rbiectywhyjchrig andiRES pegres steeamifoedheecl ow
with reference to flow charts in Figs. 54, 55 and 56. Referring to Fig. 54,
on recei vi ngtilipitunedgueeardedin e BTR_ &I MRQ file inorgles of pistyipdgraidingeo vi a
the user interface 7801 (S1 ), the system5 controller 7802 reads in novie
VOB i fiCor mati on (M VOB preatddifferanse arethe M\ Baandthe N \WBBSE! that
related to the designated program (PG (S2). Then, possibility of

af t er - r ecor @hatipropictuieidata andtaiusiio data aee npsmetiealyennuitpdyxedripalt audio datai s
determ ned whet her or not the after-recording operation is possible with
ref erence t ¢ANH\IQBIrt)aare SucvessiBaly resydedwftan thastill gictlieg dalladVidempan), in
after-recording operation is determned to be possible (S4), the controller
starts the aiddéion tecthedietgrdipgraitthe rsti{l 3eturé\itkata tim gladet of theeowtidnrpjcture
operation is determned to be inpossible (S4), the controller notifies the
user that tdataft Moreocveri thg Ga/QBI &n dosstituped shbl eng OB anphe, VOBI ays
nmessage) (S6). The check routine of possibility of after-recording

oper ati®on ( soepprises$Be V_£ Qi rtherArRCKsandathe®®_P8Kaccor dance with the
flowchart of Fig. 55. The controller checks nunber of audio streans based
on AST Ns of MVOB STI (in Fig. 12y (S31 ). Wen there are two audio
streans (S32), attribute of each audio streamis checked or determ ne

whet her or nAV dathaad lan=genemninfermatianst ate where it is possible to
perform after-recording 20 operation to the stream (referred to as

"after-recordabl e stathext, d88diptidretll It efivernits theomtationshlg betvelrs thebed
|ater. Wth the result of the check, when audio streamis in

af t er - r ecor qabV/@Bsand 8_/OBHHeseskcdabovsiaith réfstencéts Fi AMasteianageendritg.
13) in A ATRT of M VOB STl is checked (S35). Wien an encoder of the DVD

recordrsgy is jgfeemakbs i n the checked coding node (S36), bit rate 25
("Bitrate") in A ATRL of MVOB_STI is checked (S37). Wen the encoder is

1 9 JUN 2003 69 oper aidedb8crii®] 8Pb6e Ay dta v twd3Rinds!df data et ¢ ahbhat

the after-recording operation is "possible” (S39). OQherwise, it is decided

that after-nacgbii fff a motion picture and S_VOB for a still picture. Each M_VOB has
management information M_VOBI. Attribute information of the corresponding
M_VOB is recorded in M_VOBI. In case of the S_VOB, when management is

25 carried out for each S_VOB, the amount of the management information gets



operation is "inpossible" (S40). The check routine of-attribute o Saﬂm %03
stream (step S33) is 5 perforned as follows in accordance with th
flowmchart in Fig. 56. Firstly, it is determ ned whether the Al STATUS of
audio streamfor after-recording (audio stream?2) (see Fig. 17) is in
"dummy state for after recording" (S321 )35 When the Al STATUS is in "dummy
state for after recording”, the audio streamis decided to be in
"after-recordable state" (S322). 10 It is noted that "dunmy state for
after-recording” indicates that the audio streamis prepared for

he aud: ool piEksady H8ted e\ ThatdaReh LGP to SoARTEL BoPRBR forcGad "
21 r eady beedlolp S-\RESFauto® &, 4ne B S oBSns o5 RIOR bt BB e
e
streamis deci ged not hti%ErBBOiﬁﬁma%g?h? Q@F?r Ggﬁleeﬁ@%sétr@g@%\?’é nRdinsanty

recorder according tqQ this enbodi mrent creates the 20 managenment i nformation
for eagh moPeWeeh &t tife ABHOR IFHS. amesnbyDAS c88tdbede 3pRYS af| OMPERRSIRG
audi o codi n,%ﬁm)de) nunber of audio channels and bit rate information as an
audi o st r eametiqd Heing HimesOrERI AR Chaigciasistic AndiGRmprese@NURNg grvas@bleli sc.
Wiile in this enbodj nent the recorder is provided for DVD-RAM 25 disc, this
i nvention ingit coAing: ewthed mmCRAR f@tﬁrrﬁgé@iaﬁaMB@ age rexegtiathin ordesto 1
9 J UN 2003 70 Wiile in this enbodi nent details of data structure on the
di sc i s desimplpeent tvghlyLfficient gempressian iatthei MPES stiearme Tharetarer dhe
descri bed above. That is, this invention can be inplenented by the recorder
t hat conpar b®eagado the tdatuamauntotihglt isn addegasdinfgrmation sde nett kNl ng
ability in advance when the 5 recorder perforns after-recording. Wite in
this é\é‘oodi pemespans weeash @hedn is made for two audi o streams, sane
advant age coul d be obtai ned when only one audio streamis recorded as in
the case where two audhe Nt V&hshas e fiden (TOMAP)Afor neanyerting: aptimseand an
i nvention has been described in connection 10 with specified enbodi nents
t her eof , maagdresher Theo&_MQG1 haasa fider (8.cVOBnENties) dppLomarting stitkmicture
apparent to those skilled in the art. Therefore, the present invention is
not |i m t ednbmbehendisscaddress ipthe/grbeg. herein but limted only to the scope
of the appended cl ai ns. 1 9J UNZ2003 7i Mains: 1. An information
recordi ng nedi um conpNest,dgsariphorwvilf be givarr iontheanahagemenhiefarnvitionodf @ ct
and an area for storing managenment information, 5 wherein the video object
i ncl udés a playbaclksegqaemeehi ch i s obtai ned by coding a video signal, a first
audi o stream which is obtained by coding an audi o signal and a second audi o
stream whi ch is obtai Teeé pigyback sequencaudidefisiedrsd a segdente (RGC)tdiea cell - -
managenent i nformation includes:

indicative of a partial or whole interval of the M_VOB and the S_VOG. The

playback sequence has two kinds of parts, that is, an original PGC and a user-
defined PGC. The original PGC refers to all the AV data in the disc. The user-
20 defined PGC defines a playback order of AV data which user selects in the disc
(plural definitions can be obtained). The original PGC is also called a program
set (Program Set), and includes a layer which is called a program (Program)
having a plurality of cells logically bundled therebetween. The user-defined
PGC is also called a play list (Play List) and includes no Program therebetween

25 differently from the original PGC.



10 status information) the status information indicating whether or not the
second audio streamis provided for after-recording operation and! Sudltth@e03
i ndi cati ng whether or not the after-recording data is recorded to the
second audi o stream when the second audio streamis provided for
after-recordi ng operation; 15 bit rate of_,jLhe second audio stream . nunber
of audio streans included in the video obyY&ct; and codi ng node of the
second audio stream 2. An information recordi ng nmedi um conprising an area
for storing at 20 | east one video object and an area for storing nanagenent
i nformation, wherein the video object includes a video streamwhich is

obt ai ned by coding video signal, a first audio stream which is obtained by
a coding au@b'o si gnal &)r}d a seclgn%eaudi 0 stream which is obtained by a

codi ng audi §Vengagmenbinigraaiombi®k nanagenent information includes: status
information, the status information indicating whether or not the second
audi o streamis provi AExtithe eantents,fdbe dnanagsiaent infermatien file SRA&. 160" not
the after-recording data is recorded to the second audi o stream when the
second audi ¥ilkbe &ggrribedmithiretarense taFias: Steds: di ng operation; 30 ~ bit
rate of the first audio streamand bit rate of the second audio 1 9 J UN
2p@B 72 str eBAR_MMGEdong):node of the first audio stream and codi ng node
of the second audio stream and wherein when the second audio streamis
provided for after 5 Mawmgtiment irnfermatian refedied i rsaRTIRAYNMEBe (Reake Tine
rate and the sanme codi ng node as the second audio stream. 3. An

i nf or mat i on Reseoding nYidesdi Management)i gy racoedash ihothestRTRNgFQ fileast Thae

vi deo object and an area for storing nmanagenent information, 10 wherein the
vi deo obj ecRTRVM&Eescampiises stverartatlesc lofi RTdht\AIGId MyAVEHT,ndS AVFHE0
signal, a first audio stream which is obtained by coding an audi o si gnal
and a secon®@RGIP&CGH UénR@BI TN XEDOhMES and NUpFElodi ng an audi o si gnal)
wherei n the managenent information conprises a first 15 managenent
informéion and a secdNaktnesciptbbntvill bé deseribexhin ddteilfi r st nanagenent
information including at | east one streaminformation having a specified
nunber, the"RTReMNMGHT(@igrd)i on including bit rate of the first audio
stream bit rate of the second audio stream nunber of audio streans
included in the video RKRe¢MGico¢Reg! nofimeof Réwortiingst Hddbo Maregemertd 20
codi ng node of the second audio stream and wherein the second managenent

i nf or mat i on |sfophetompeargenssd VMG o MAT aad FLOISRPE, vi deo obj ect t hat
includes a status information and the specified nunber, the status

i nfornati On"VMGIgMAE'E' (Figtéler or not the second audio streamis provided
for after-recordi ng operation, and whether or not the 25 after-recording

data i1 recorded to thaviseadTd(\Haeb aviahagemenh emfotatice (asagabént Tebrym i s
provi ded for after-recording operation, the specified nunber designating

s, onp s S8 Y RENRS MeTatan o briale e o i spgaacine (A,
storing at player and a recorder can first read the VMGI_MAT to roughly obtain structural
information of the disc.
VMG_ID (Video Management ldentifier):
20 VMG_ID stores an identifier “DVD_RTR_VMGQ" indicating that
video recording data are recorded in this disc.
RTR_VMG_EA (RTR_VMG End Address):
The end address of the RTR_VMG is recorded therein.
VMGI_EA (VMGI End Address):

25 The end address of the VMGl is recorded therein.



1 9J UN 2003 73 | east one video object and an area for storing managenent
information, wherein the video object includes a video stream whitch Jun 2003
obtai ned by a coding video signal) a first audio stream which is obtained
by a coding audio signal and a second audi o stream which is obtained by a
coding 5 audi o signal, wherein the nmanagegent informati on conprises: status
information) the status information indicdt'es whether or not the second
audio streamis provided for after-recording operation and further

i ndi cates whether or not the after-recording data. is recorded to the
second 10 aydLg, st.ream when the second audio streamis provided for
after-recor%@NoL\é?réiqrb UmB&i)bit rate of the second audio stream and
wherein the first audig stream and the second audio streamare the sanme in
each packet except for!R$¥EEHORAWMRAHRIa racprdingaorinagt ohthevidae recesdidong
apparatus for performng after-recording to the second audi o stream

i ncl uded i n dat@ |&fo@6dQ£}rb€@C%'€jé'ﬁ%Wdih g iesmahsloewain &ig.rfecor di ng nedi um
according to_any one of clains 1 to 4, the apparatus conprising: 20

checki ng seckModONS? (dif8@14aR8)i n advance whether or not the apparatus is
operable to performafter-recording to the second audi o stream based on at
| east thhe status i nforReeordgdaherainds ig imeazzane iechadisgdi by alidlate angetimat
information before the after-recording operation; and starting section for
starting af tisformabiondiesgragseimthisrdisterAs shpwn2ib bigei7dcbMbZONEe comprisesg
section that the apparatus is operable to performafterrecording to the
second audi of &t Tédtimeczone tiipe) amplaFat QEF S€doftidiengone ofisat)m B_TWéndicateshe
checki ng section conprises: 30 a first determ ning section for determ ning
whet her or nehichlome ofithe Grderdet3 mebrsiwerat audiversaltieserand a standatchtime
where the after-recordi ng operati on can be done with reference to the

st at us i nf orfoateach rdgiomds sssahtbraing refeteneancofi defeuitddrmnatidrhe TAIGRIESETt
information; a second determ ning section for determ ning whether or not

t he 5 Hppar ategsrdssa éihleedifferamecnktwelea the datelaad the Greemmichwhédm tiefeer ence to
the bit rate of the second audi o streamincluded in the nmanagenent

i nformation; SAA_aM RStitl Timekr m ni ng section for determ ning that the
apparatus is able to performafter-recording when it is determ ned that the
second audi o stream i sAi statibetiraé dengthwobtaindd eviadint eli‘spl@ﬁ@%d'i soungiesat stitin
can be done and that 10 the apparatus is able to encode the second audio
stream 7. Thietpepsredordedqiccording to claim6, wherein the checking section
further conprises a notifying section for notifying a user that

after-recor dCRRP Ehatac8r 88t CoHegst PHidanhFextyhe third determ ning section
determ nes that the 15 apparatus is not able to performafter-recording. 8.

The appgratus accordi ng éarabireed, coteefori & prieity tBRt WO MIEBE dedarpert | on
further conprises the ~ nunber of audio streans Included in the video

obj ect, the pepatistetededthagisecti on makes the 20-deternmi nati on wth
reference to the nunber of audio streans in addition to the status

i nformation. \OAVHIE SAPAVIAAVF PGt Rddgeds); ¢l ai m 6, wherein when the
managenent i nfformation Turther conprises codi ng node of the second audi o 25

stream the second det §tdn BHAESSUHNOAVAEE B FEcBRfedMHEr&IAl \WheAM A‘UFI'I;jis

apparatus can encode the second audi©® streamwi th reference to the codi ng

d f th I 1 ot i t t f th d
o L SO 4RI QWO Aol 1ot of e seeon

audi o strea ormng after-recording to the second

audi o0 9q1 9 lezogé {Sﬁ_ﬁ\ﬂﬁﬁaﬁarrteﬂear%%g):on t he recordi ng nmedi um accordi ng

to any one of—cl ai rs y using a recording apparatus) the nethod

comprl sing: _checki ng. | 8¢ 4ARRSSNICSNRUFRE 14 looldi RRABEE! ihels RYFRPIE

perform after-recordin e seco audi 0 stream based on a

o ormat i on BETRrett AZRKE FeRIE o0 i pls B aRrR Tarting

appar at us | sBRRrana-o8 WRELRGCH SRR g to the second audio
onpri ses: 117st det or WA nBORHEENY GRAOPGTe iSedEHoBHaNGo T canf N n o
ts L:t us 2\§her eOtF?(g__SEBtCPT rié ra(ca:é::é)'sfsdeidr,1 % soepe rig tciaPrPedC St ubpetodt ?sest\émﬁta%drrg;s?r ence to



15 status information of the second audio streamincluded in the @g&@ﬁg@ﬂ}%nt
i nformati on; second determ ni ng whether or not the apparatus is able't
encode the second audio streamwi th reference to the bit rate of the second
audi o streamincluded in the managenent information; and 20 third

determ ning that the apparatus is able to %ierform after recording when it
is determned that the second audio strea?h S in the status where the
after-recordi ng operation can be done and that the apparatus is able to
encode the second audi o stream 25 12. The nethod according to claim 11,
wherein the chegk] r r LSes tifying a user that

after-recor dﬁ'ﬂg%@?&%}wﬁsﬂ séﬁsaﬁtl %&gﬁéﬁyby the third determining it is
determ nes that the apparatus,is no erformafter-recording. 30

13. The met hod accor diﬁ*@”t oaiqrﬁﬁ?n Pi, mgégmﬁenrq%dedelt@r@m N 76
managenent i nfornation furthec[ conprises the nunber .of audio streans

i ncl uded i n YRePEWLIS G6FR%S90. ArReay issarird avhimiatisdlaskaddresaet er mi nat i on
with reference to the nunber of audio streans in addition to the status

i nf or mat i on. TXTRT_MfheShetTROP RIMEr QtatbAddrassti m 11, wherein when the
managenent information_further conprises coding node of the second audio
stream5the second det®af neddjeset of mXEOTuMEGhds oecardedt thergiipar ahencan
encode the second audio streamwith reference to the coding node of the
second audi ol ¥TPdaMG is ackfissedna seek hecairiedraut &ipdp thisested @sidiesaidi o stream
10 15. A reproduci ng\ apﬁar atus for reproducing data fromthe recording

medi um accorMNidT1 8Aa(MNEhE Start Address):1 to 4.

CACA DAY AU AL A LA A AU A AL AuL. A9, Ar. ASL.Alr A LA Ar. AL. A9. AAL.
AaL. A. ANY. A3. ASr. A: . AaStart addreds. af AMNFIT is recorded therein. When MNFIT is
JA(LAa, A A A3 A A AR AY. AAr . Alr. ALA AR A AF. A3. A hr. AhYL. Ar. A. Ah3_. A

| r.Ar. Al 9. A acdessafiFa seek i carfigd.olt up{te tiis. strt addrdssA. A. A3. ASN %Bo#m S=C

} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] t@] ca] 'tHd] SRREA] (Fagcha] ca] ca!

bgP9$x% h{vpkfa\ W ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] Be] SRPTa|Riay|List] Sedfchal difer/ Tablelis/ bj tgble cbmpirisinga] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a] ca] ca] ca] cRLc8R@d! abid n PL_SRPs.

Ut 8H#HHE. IWESYOBORVEEEA t' ' 1 )u)w) y) I xsnid_Y] Ul ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] caria]SRPTH](ER). 8] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
l'y)))+, - A--8/00000GL13r 6788B: : n<=??????2?2Ga@d vql gb] X] ] ca] ca] ca] ca] c$a] cal] ca
] ca] ca] ca] ca] ca] ca] ca] pp] SRPITd| PRIyclabr8bamhcRoihtest] Tatlis ddforhatids)pdtepdstrecal c
a] ca! @ A] AyAAAIBBB CoCCCCODWDDDEEEgEI EqEt EFzHI K\ K5L;

LHLKL| w6 mhc fdlllbivire] pédreddtionlforhcedsomigtd BR] SRPC" al] c”aj c"a] ca] ca] ca] ca] ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca! KLcLLL@%kMV

NI NNO. POP{ PPRb QSRRRRRRASLIMblk bf PUVERA)xsni d_Z] ] ] ] ca] ca]-ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] caJca] ca] ca] ca] caJca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal W

) VWIANNAKXYZZ Number of PL_SRPs is recorded therein.
[[\\&] (]*]5]8]*r7 "t A~ N F {v@l gb] X]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cal ca] cp] caRel & qpl CORFAl EAli pldradHal cal ca] ca] ca] cajcalcal “f° "7 . an
aaalbebl bsbvbbbcWgfldddd! €i eeee2f | tffgZg|'w mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca
ca] ca] ca] ca] ca] ca] ca cajca]calca]ca]ca]c
b Z000000000nhRh | 111 PO Prp Tt e e e e ke 4] ¢a) cal cad] cal ¢
a] ca] capcal cghcadgph bcg.i.ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]
ca] ca! nHoTooopg'pppp<§?] rslsss3t;

cal cal cal o4l cal cal cal cALLay ) SRy PR IS EAT AR SRR IS T b 2

I~O/ H | wr nhc"%ﬁi%eaﬁ §§i %:}{YI’E%\I']] &%]agtéﬂaééi]a é%fééﬁ%g&yclgﬁtéa]r%%?rgg ciQ]F(’:la-}Sc%Tc(aP]lacya] ca
] ca] ca] ca] ca %’? %%}@_gibga cg] ca] ca] ca] ca! #u(yK +. 1|

X<!'ma} xsni d_ € ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca

ca] ca] ca] calca a ca] cal] ca] ca! Kk .

] ) D]! o' ]SQ\I]4} xéﬁr@i‘f%&i‘]‘%gﬁ]@ ']ca] I:a] I:a] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] cg] cal.ca] cal.cal cal cal cal X6#0?*-z/ P X e s

oy} xanZB 7111 ool ou] o] My ] Be PUPEHIE L LS o ardeflcas eajalg dof identiting: ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! yYRIOB, zM | wmhc”Y] ] ca] ca] ca] ca]ca]ca] c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cajcal BZ?' i a(w

J}xsnid_Z]]]ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca! JV: T" S+wB( bqt ?pmd} xsni d_Z]]] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
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h $109%6& () - 0010b : hybrid of motion pictures and still pictures
5 PGCN (PGC Number):
PGC number corresponding to the play list is recorded therein.
The PGC number indicates the recording order of PGC information in
UD_PGCIT which will be described below. |
PL_CREATE_TM (Play List Recording Date):

10 Information about the date and time at which the play list was
created is recorded therein in accordance with the description format shown in
Fig. 9.

PRM_TXTI (Primary Text Information):
Text information indicative of the contents of the play list is

16 recorded therein. For example, in the case where a television program is
picture recorded, the name of the program is recorded. Moreover, the primary
text information is constituted by a field for the ASCIl code and a field of a
character code set specified by the above-mentioned CHRS.

IT_TXT_SRPN (IT_TXT_SRP Number):

20 When information indicative of the contents of the play list are
optionally recorded as IT_TXT in addition to the above-mentioned primary text,
the IT_TXT_SRP number is recorded as link information to the IT_TXT to be
recorded in the TXTDT_MG. The IT_TXT_SRP number indicates the recording
order in TXTDT_MG which will be described below.

25 THM_PTRI (Thumb Nail Pointer Information):
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"THM_PTRI" (Fig. 8):
In THM_PTRI is recorded the foliowing information indicative of
5 the position of a thumb nail.
CN (Cell Number):

Cell number of a cell including a thumb nail is recorded therein.
The cell number indicates the recording order. of cell information in the
UD_PGCI to which the play list corresponds.

10 THM_PT (Thumb Nail Point):

When a cell indicated by the above-mentioned CN is a motion
picture cell, the display time of a video framel to be used as a thumb nail is
recorded in accordance with a PTM description format shown in Fig. 10. The
PTM is given in accordance with the reference time of a time stamp described

15 in the MPEG program stream.
 Moreover, when the cell indicated by the above-mentioned CN is
a still picture cell, the still picture VOB entry ngmber of a still picture to be used
as the thumb nail is recorded in accordance with an S_VOB_ENTN description
format shown in Fig. 11. The still picture VOB entry number indicates the
20 recording order of the still picture VOB entry in a still picture VOB group
indicated by this cell.
"M_AVFIT" (Fig. 12):

M_AVFIT (Motion picture AV File Information Table) stores

management information corresponding’ to motion picture AV file

25 “RTR_MOV.VRO" and comprises M_AVFITI, M_VOB_STI and M_AVFI.
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"M_AVFITI" (Fig. 12):

M_AVFITI (Motion picture AV File Information Table Information)
stores the following information necessary for giving access to M_VOB_ST! and
M_AVFI.

5 M_AVFI_Ns (Number of Motion picture AV File Information):

Number of fields of succeeding AVFI information is indicated
therein. When the value is “0”, there exists no AVFI, while when the value is “1",
there exists AVFI. Moreover, the presence of the AVFI also corresponds to that
of RTR_MOV.VRO which is the AV file for motion pictures.

10 M_VOB_STI_Ns (Number of M_VOB_STI):

Number of fields of succeeding M_VOB_STl is indicated therein.
M_AVFIT_EA (M_AVFIT End Address):

The end address of M_AVFIT is recorded therein.

"M_VOB_STI" (Fig. 12):

16 M_VOB_STI (Movie VOB Stream Information) stores the following
information as the stream information of movie VOB. -
V_ATR (Video Attribute):

The following video attribute information is recorded in accordance
with a format shown in Fig. 13.

20 Video compression mode:

Any one of the following values for identifying a video
compression mode is recorded therein.

00b : MPEG-1

01b : MPEG-2

25 TV system:
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Any one of the following values for identifying a television system
is recorded therein.
00b : 525/60 (NTSC)
01b : 625/50 (PAL)
5 Aspect ratio:
Any one of the following values for identifying a resolution ratio is recorded
therein.
00b : 4x3
01b : 16 %9
10 line21_switch_1:
Recorded therein is any one of the following values for identifying
that closed caption data for a field 1 are recorded or not in a video stream.
1b : Recorded
Ob : Not recorded
15 line21_switch_2:
Recorded therein is any one of the following values for identifying
that closed caption data for a field 2 are recorded or not in the video stream.
1b : Recorded
Ob : Notrecorded
20 Video resolution:
Any one of the following values for identifying a video resolution is
recorded therein.
000b : 720 % 480 (NTSC), 720 x 576 (PAL)
001b : 702 x 480 (NTSC), 702 x 576 (PAL)

25 010b : 352 x 480 (NTSC), 352 x 576 (PAL)
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5 Number of audio streams recorded in corresponding VOB is
recorded therein.
SPST_Ns (Number of Sub-picture Streams):

Number of sub-picture streams recorcied in corresponding VOB is
recorded therein.

10 A_ATRO (Attribute of Audio Stream 0):

The following audio attribute information corresponding to an
audio stream O (corresponding to the audio stream #1 described above) is
recorqed in accordance with a format shown in Fig. 13.

Audio coding mode:
16 Any one of the following values for identifying an audio
compressing method is recorded.

000b : Dolby AC-3

001b : MPEG audio having no extended stream

010b : MPEG audio having an extended stream

20 011b : linear PCM
Application Flag:

Any one of the following values for identifying application
information is recorded therein.

00b : No application

25 01b : Mixed audio channel number
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00b : DRC data are not included in the MPEG stream.
01b : DRC data are included in the MPEG stream.
When using the LPCM audio, the follo.wing value for identifying the
Quantization is recorded therein.
10 00b : 16 bits
fs:
The following value for identifying a sampling frequency is
recorded therein.
00b : 48 kHz
15 Number of Audio channels:
Any one of the following values for identifying the number of audio
channels is recorded therein.
0000b : one channel (monophonic)
0001b : two channels (stereo)
20 - 0010b : three channels
0011b : four channels
0100b : five channels
0101b : six channels
0110b : seven channels

25 0111b : eight channels
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1001b : two channels (dual monophonic)
Bitrate:
Any one of the following values for identifying a bit rate is recorded
therein.
5 . 0000 0001b : 64 kbps
0000 0010b : 89 kbps
0000 0011b : 96 kbps
0000 0100b : 112 kbps
0000 0101b : 128 kbps
10 0000 0110b : 160 kbps
0000 0111b : 192 kbps
0000 1000b : 224 kbps
0000 1001b : 256 kbps
0000 1010b : 320 kbps
15 0000 1011b : 384 kbps
~ 0000 1100b : 448 kbps
0000 1101b : 768 kbps
0000 1110b : 1536 kbps
It is important that only the bit rate of a basic stream excluding an
20 extended stream is recorded when the corresponding audio stream is the
MPEG audio stream having the extended stream. The reason is that the
extended stream cannot be expressed by the above-mentioned fixed bit rate
because it carries out the compression using the variable length coding method.
A_ATR1 (Attribute of Audio Stream 1):

25 The following audio attribute information corresponding to an
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Fig. 13. Individual fields are the same as the above-mentioned A_ATRO.
SP_ATR (Sub-picture Attribute):

5 . The following sub-picture attribute information is recorded in
accordance with a format as shown in Fig. 14.
Application Flag:

Any one of the following values. for identifying application

information is recorded therein.
10 00b : No application
01b : Subtitles
. 10b : Animation
SP_PLT (Sub-picture Color Palette):
Color palette information for a sub-picture is recorded in
15 accordance with the format shown in Fig. 14.
"M_AVFI" (Fig. 15):

M_AVF! (Motion picture AV File Information) comprises
information necessary for giving access to movie VOB (M_VOB), M_AVFI_Gl,
M_VOBI_SRP and M_VOBI.

20 "M_AVFI_GI" (Fig. 15):

M_VOBI_SRP_Ns is recorded in M_AVFI_G! (Motion picture AV
File Information General Information).

M_VOBI_SRP_Ns (Number of Movie VOB Information Search Pointer):

Number of M_VOBI_SRP is recorded therein.

25 "M_VOBI_SRP" (Fig. 15):



109%' () - #u(dEbC 10 | VL$! 10%& ()- F"10% ()- @ 19 JUN 2003
MLO%' () - 9! 109%' () - F$10% () - @ 10% () - (yKdEbC 10 ! VLO" 10% () -

F. 10% ()- @ 10%' ()-9*! 10%' ()- F(10%' ()- @" 10%: ()- dYNC 10 !V 10 10
10° 100& ()-f 8! 109%' ()- 6! 100&' ()- Y4s! 109& ()- S2109%& ()- +.| XaBYNC 10
VI 10% h& ()- 110% h& ()- 110% h& ()- 10% b& ()-310% h&' () -1 #

109%0h0h& () - X<! dEYNC 10 !V $10% h& ()- 10%h& ()- ,'110% h& ()- , !10%
h& ()-110% h& ()-Ss$10% h& ()- ! mMKAEYNC 10 V@ (! 10% h& () - &$10% h&' () -
@S$!'10% h& ()- "10% h& ()-, 10%h& ()-,& 10% h& ()-kdE:/ 10 h 10 hY: $10%

P PRI O KPR, ofeieadl E{“gfnn(c?m@a% Searcn Polfien) stores

S3100Z& ()-94,00@& () - 10 hiodE / 10 h 3 1 10928 (
, &$100z¢& () 2gdigssAriqrmadiondorRcqessing &: M_MQ@L 1098 ()-'5QdYNC 10 h 10Z

M_VOBI_SA (Movie VOB Information Start Address):
The start address of M_VOBI is recorded therein. The indicated
5 address herein can be used in seeking operation for accessing the VOB
information.
"M_VOBI" (Fig. 16):
M_VOBI (Movie VOB Information) comprises management
information of movie VOB, M_VOB_GI, SMLI, AGAPI], TMAP| and CP_MNGI.
10 "M_VOB_G!" (Fig. 16):
M_VOB_GI (Movie VOB General Information) stores the following
information as the general information of the Movie VOB.
VOB_TY (VOB Type):
The attribute information of VOB is recorded therein in accordance
16 with a format shown in Fig. 17.
TE:
Any one of the following values for identifying the status of the
VOB is recorded therein.
Ob : Normal status
20 1b : Temporary erasing status
AO_STATUS:
Any one of the following values for identifying the status of an
audio stream 0 is recorded therein.
00b : Original status
25 01b : Rewritten status
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audio stream 1 is recorded therein.

00b : Original status

5 . 01b : Rewritten status

10b : Dummy status for after-recording

11b . After-recorded status
APS:

Any one of the following values for identifying analog copy

10 preventing signal control information is recorded therein.

00b : No APS

01b : Type 1

10b : Type 2

11b : Type3

15 SML_FLG;

Any one of the following values for identifying whether or not the
VOB is seamlessly reproduced together with the VOB present just before.

Ob : Seamless reproduction is impossible.

1b : Seamless reproduction is possible.

20 AOQ_GAP_LOC:

Recorded therein is any one of the following values indicative of
the presence of an audio reproducing gap in the audio stream 0 and VOBU
having an audio reproducing gap interval multiplexed.

00b : No audio reproducing gap

25 01b : Audio reproducing gaps are multiplexed to a head VOBU.
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A1_GAP_LOC:

1 1 1 N

Recorded therein is any one of the following values indicative of
5 the presence of an audio reproducing gap in the audio stream 1 and VOBU
having an audio reproducing gap interval multiplexed.

00b : No audio reproducing gap

01b : Audio reproducing gaps are mulltiplexed to a head VOBU.

10b : Audio reproducing gaps are multiplexed to a second VOBU.

10 11b : Audio reproducing gaps are multiplexed to a third VOBU.
VOB_REC_TM (VOB recording date and time):

The date and time on which the VOB was recorded is recorded
therein in the same format as in the PL_CREATE_TM shown in Fig. 9. Itis
important that the recording date and time indicates the recording date and time

16 of the display video frame of the VOB head and the VOB_REC_TM should also
be corrected when the VOB head video frame is changed by edit or partial
erasure. When the recording date and time is to be displayed synchronously
with the reproduction of the VOB as often seen in a cam coder, the recording
date and time is possible to obtain by adding an elapsed time in the VOB to the

20 VOB_REC_TM.

VOB_REC_TM_SUB (VOB Recording Date and Time Difference Information):

VOB_REC_TM_SUB is a field for absorbing the error of the
VOB_REC_TM to be modified when the VOB head videé frame is changed by
the edit and the partial erasure on the VOB. The VOB_REC_TM has only

25 information about year, month, day, hour, minute and second as shown in Fig. 9.
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M_VOB_STIN (M_VOB_STI Number):

5 . M_VOB_STI number corresponding to the VOB is recorded
therein. M_VOB#STI number shown herein is the recording order in the above-
mentioned M_VOB_ST] table.

VOB_V_S_PTM (VOB Video Start PTM):
The display start time of the VOB is recorded therein with the
10 same reference time as a time stamp in a stream.
VOB_V_E_PTM (VOB Video End PTM):

The display end time of the VOB is recorded therein with the same
reference time as a time stamp in a stream. It should be noted that the time
stamp in the stream indicates the display start time of the frame, while

16 VOB_V_E_PTM stores the display end time, that is, a time obtained by adding
the display period of the frame to the display start time. -
"SMLI" (Fig. 16):

SMLI (Seamless Information) stores the following information

necessary for seamless reproduction with the last VOB. Moreover, this field is
20 provided only when “1b” is recorded in the above-mentioned SML_FLG.
VOB_FIRST_SCR (VOB Head SCR):

SCR in the first pack of the VOB is recorded.
PREV_VOB_LAST_SCR (Previous VOB Last SCR):

SCR of the last pack of the previous VOB is recorded therein.

25 "AGAPI" (Fig. 16):
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AGAPI (Audio Gap Information) stores the following information
necessary for processing an audio reproducing gap in a decoder. Moreover,
this field is provided in the case where a value other than “00b" is recorded in
either the above-mentioned AC_GAP_LOC or A1_GAP_LOC.

5 VOB_A_STP_PTM (VOB Audio Stop PTM):

The time of the audio reproducing gap, that is, the time that the
decoder temporarily stops audio reproduction is reqorded therein with the same
reference time as a time stamp in a stream.

VOB_A_GAP_LEN (VOB Audio Gap Length):

10 The time length of an audio reproducing gap is recorded with a
precision of 90 kHz.
"CP_MNGI" (Fig. 16):

CP_MNGI (Copy Management Information) comprises copy
management information for the VOB, CPG_STATUS and CPGL.

15 CPG_STATUS (Copy Protecting Status):
As the copy protecting status of the VOB, values for identifying
“copy free" or “one generation copying” are recorded therein.
CPGI (Copy Protecting Information):
Copy protecting information applied to the VOB is recorded
20 therein.
"TMAPI" (Fig. 18):

TMPAI (Time Map Information) comprises TMAP_GI, TM_ENT

and VOBU_ENT.
"TMAP_GI" (Fig. 18):
25 TMAP_GI (TMAP General Information) comprises TM_ENT_Ns,
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Number of fields of TM_ENT which will be described below is
recorded therein.
5 VOBU_ENT_Ns (Number of VOBU_ENT):
Number of fields of VOBU_ENT which will be described below is
recorded therein.
TM_OFS (Time Offset):
The offset value of a time map is recorded therein with a video

10 field precision.

ADR_OFS (Address Offset):

An offset value in the AV file of the head of the VOB is recorded
therein.
"TM_ENT" (Fig{. 18):

16 TM_ENT (Time Entry) comprises the following fields as access
point information for each constant interval TMU. “TMU for NTSC is 600 video
fields (NTSC), while TMU for PAL is 500 video fields.

VOBU_ENTN (VOBU_ENT Number):
The entry number of VOBU including a time indicated by the

20 TM_ENT (TMU x (N-1) + TM_OFS for Nth TM_ENT) is recorded therein.
TM_DIFF (Time Difference):

A difference between a time indicated by the TM_ENT and the
display start time of VOBU indicated by the above-mentioned VOBU_ENTN is
recorded therein.

25 VOBU_ADR (VOBU Address):
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mentioned VOBU TN is recorded therein.

"VOBU_ENT" (Fig. 19):

VOBU_ENT (VOBU Entry) stores the following structure

5 information of the corresponding VOBU in a format shown in Fig. 19. By adding

succeeding fields in order, it is possible to obtain a time and address
information necessary for accessing desirable VOBU.
ISTREF_SZ:

Number of packs from a VOBU head pack to a pack including last

10 data of the head | picture in the VOBU is recorded therein.

VOBU_PB_TM:

The reproducing time length of the VOBU is recorded therein.
VOBU_SZ:

The data amount of the VOBU is recorded therein.

15 "S_AVFIT" (Fig. 20):
~-S_AVFIT -(Still picture AV File Information Table) has
management information corresponding to the still picture AV file
“RTR_STO.VRO" recorded therein, and comprises S_AVFITI, S_VOB_STI and
S_AVFI.
20 "S_AVFITI" (Fig. 20):

S_AVFITI (Still Picture AV File Information Table Information)
stores the following information necessary for accessing S_VOB_ST! and
S_AVFL.

S_AVFI_Ns (Number of Still Picture AV File Information):

25 “0" or “1" is recorded therein as the S_AVFI number. This value
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S VOB STI_Ns (Number of Still Picture VOB Stream Information):
Number of S_VOB_STI which will be described below is recorded
5 therein.
S_AVFI_EA (Still Picture AV File Information End Address):
The end address of S_AVFl is record_ed therein.
"S_VOB_STI" (Fig. 20):

In S_VdB_STI (Still Picture VOB Stream Information) is recorded

10 the following information as the stream information of the still picture VOB.
V_ATR (Video Attribute):

Video compression mode, TV system, Aspect ratio, and Video
resolution are recorded therein as video attribute info'rmation. Individual fields
are the same as V_ATR in the above-mentioned M_VOB_STI.

16 OA_ATR (Audio Stream Attribute):

Audio coding mode, Application Flag, Quantization/DRC, fs, and
Number of Audio channels are recorded as audio stream attribute information.
Individual fields are the same as A_ATRO in the above-mentioned M_VOB_STI.
SP_ATR (Sub-picture Attribute):

20 Application Flag is recorded therein as sub-picture attribute
information. The field is the same as SP_ATR in the above-mentioned
M_VOB_STI.

SP_PLT (Sub-picture Color Palette):

Color palette information for a sub-picture is recorded therein. A

25 recording format is the same as SP_PLT in the above-mentioned M_VOB_ST!I.
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S_VOG!.
5 "S_AVFI_GI" (Fig. 23):

S_AVFI_GI (Still Picture AV File information General Information)
stores S_VOGI|_SRP_Ns.

S_VOGI_SRP_Ns (Number of Still Picture VOB Group Search Pointer):

Number of fields of S_VOGI_SRP which will be described below is

10 recorded therein.
"S_VOGI_SRP" (Fig. 23):

S_VOGI_SRP (Static VOB Group Information Search Pointer)
stores S_VOGI_SA.

The start address of S_VOGI is recorded in the S_VOGI_SA (Still

15 Picture VOB Group Information Start Address).
"S_VOGI" (Fig. 28). - -

The S_VOGI (Still Picture VOB Group Information) comprises the
management information of the still picture VOB, S_VOGI_G!, S_VOB_ENT
and CP_MNGI.

20 "S_VOG_GI" (Fig. 23):

The following information is recorded as the general information of
a still picture VOB group in S_VOG_GI (Still Picture VOB Group General
Information).

S_VOB_ Ns (Number of Still Picture VOBs);

25 Number of still picture VOBs in the still picture VOB group is
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stores the stream information of the still picture VOB. The §_VOB_ST! number
5 is the recording order in the above-mentioned S_VOB_STl table.
FIRST_VOB_REC_TM (First VOB Recording Data and Time):

The recording date and time information of the first (head) still
picture VOB in the still picture VOB group is recorded therein.
LAST_VOB_REC_TM (Last VOB Recording Data and Time):

10 The recording date and time information of the last still picture
VOB in the still picture VOB group is recorded therein.

S_VOB_SA (Still Picture VOB Group Start Address):

The start address of the still picture VOB group in the
RTR_STO.VRO file is recorded therein.

15 "CP_MNGI"™

CP_MNG! (Copy Management Information) ‘stores copy
management information related to the still picture VOB group. Individual fields
are the same as the CP_MNGI of the above-mentioned M_VOBI.
"S_VOB_ENT" (Fig. 24):

20 S_VOB_ENT (Still Picture VOB Entry) corresponds to individual
still picture VOBs in the still picture VOB group, and is divided into the following
types A and B depending on the presence of audio data.

"S_VOB_ENT (Type A)" (Fig. 24):
The type A comprises S_VOB_ENT_TY and V_PART_SZ

25 Individual fields are as follows.
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S_VOB_ENT_TY (Still Picture VOB Entry Type):
The type information of the still picture VOB is recorded therein in
a format shown in Fig. 25.
MAP_TY:
5 . Any one of the following values for identifying the type A or the
type B is recorded therein.
00b : Type A
O1b : Type B
TE:

10 Any one of the following values for identifying the status of the still

picture VOB is recorded therein.

Ob : Normal status

1b . Temporary erasing status
SPST_Ns:

15 Number of sub-picture streams in the still picture VOB is recorded

therein.
V_PART_SZ (Video Part Size):

The data amount of the still picture VOB is recorded therein.
"S_VOB_ENT (Type B)" (Fig. 24):

20 The type B has A_PART_SZ and A_PB_TM in addition to
S_VOB_ENT_TY and V_PART_SZ. Individual fields are as follows.
S_VOB_ENT_TY (Still Picture VOB Entry Type):

The type information of the still picture VOB is recorded therein.

Individual fields are the same as the above-mentioned type A.

25  V_PART_SZ (Video Part Size):



*B & ()-0)!$10% L & ()-g) - O u +n_@0D9 10 10, MBLO%E& ()- , MBLPY &N boos
I, MB1O9%&' () - !'210%& ()-310%& ()-110%& ()-n4DaBOD9 10 10 109%& ()-!
10KKE () - 1096& ()- 109%&% ()- 109%6& ()- 310%=% ()-Dh}{\:0D9 10
In' $109& ()- ' $10%F & ()- !['$109%& ()- Q $10% & ()-
)1 $$10%0GE ()-!S10%3& ()- b}~b@ 10 !'n!!110% h h& ()-410% h& ()-0%0% h& () -
10G 10G 10GF: 10938 () - , &10%G&' ()-+j Ka?b@B 10 11110% h h& ()-!10% & ()-10%
h& ()-S9%$10% h& ()-! s!10%h& ()- s!10% s& ()-Kd1iTX}"?b@ 10 !,' 10% h& ()-&
10% h& ()-!,!t!10%h& ()-,!t!110% h& ()-![$10% h{ h& ()-$10% h& () - X4XaBb@
The data amount of a video part in the still picture VOB is
recorded therein.
A_PART_SZ (Audio Part Size):
The data amount of an audio part in the still picture VOB is
5 recorded therein.
A_PB_TM (Audio Reproducing Time):
The reproducing time length of the gudio part of the still picture
VOB is recorded.
"UD_PGCIT" (Fig. 26):
10 UD_PGCIT (User-Defined PGC Information Table) comprises
UD_PGCITI, UD_PGCI_SRP and UD_PGCI.
"UD_PGCITI" (Fig. 26):
UD_PGCITI (User-Defined PGC Information Table Information)
stores the following information constituting the user-defined PGC information
16 table.
UD_PGCI_SRP_Ns (Number of User-Defined PGC Information Search
Pointers):
Number of UD_PGCI_SRP is recorded therein.
UD_PGCIT_EA (User-Defined PGC Information Table End Address):
20 The end address of UD_PGCIT is recorded therein.
"UD_PGCI_SRP" (Fig. 26):
UD_PGCI_SA is recorded in UD_PGCI_SRP (User-Defined PGC
Information Search Pointer).

UD_PGCI_SA (User-Defined PCG Information Start Address):
25 The start address of UD_PGCI is recorded in UD_PGCI_SA. A
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seek is carried out up to a recorded address when the PGCI is accessed.
"UD_PGCI" (Fig. 26):

The details of the UD_PGCI (User-Defined PGC Information) will
be described in the following PGCI.
"O_PGCI" (Fig. 5):

The details of O_PGCl (Original PGC Information) will be
described in the following PGCI.
"TXTDT_MG" (Fig. 27):

TXTDT_MG (Text Data Management) comprises TXTDTI,
IT_TXT_SRP and IT_TXT. Individual fields are as follows.
"TXTDTI" (Fig. 27):

TXTDTI  (Text Data Information) comprises CHRS,
IT_TXT_SRP_Ns and TXTDT_MG_EA.
CHRS (Character Set Code):

i

0%

10

A character set code to be used for the IT_TXT is recorded therein.

IT_TXT_SRP:Ns (Number of IT_TXT Search Pointers):

Number of the IT_TXT_SRP is recorded therein.
TXTDT_MG_EA (Text Data Management End Address):

The end address of the TXTDT_MG is recorded therein.
"IT_TXT_SRP" (Fig. 27):

IT_TXT_SRP (IT_TXT Search Pointer) stores the following as

access information to corresponding IT_TXT.

AT_TXT_SA (IT_TXT Start Address):

The start address of the IT_TXT is recorded therein. When the

IT_TXT is accessed, a seek is carried out up to this address.
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IT_TXT_SZ (IT_TXT Size):
The data size of the IT_TXT is recorded therein. When the
IT_TXT is to be read, data with only this size is read.
"IT_TXT" (Fig. 27):
5 . The IT_TXT comprises a plurality of sets or one set, each set
having IDCD (identification code), TXT (text) corresponding to the IDCD and
TMCD (termination code). When there is no TXT corresponding to the IDCD,

the IDCD and the TMCD may make a set without TXT. The IDCD is defined as

follows.

10 Genre code:

30h : Movie
31h : Music
32h : Drama

33h : Animation

15 34h : Sports
35h : Documentary
36h : News
37h : Weather
38h : Education

20 39h : Hobby
3Ah : Entertainment
3Bh : Art (play, opera)
3Ch : Shopping

Input Source Code:

25 60h : Broadcasting station
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61h : Cam coder

62h : Photograph

63h : Memo

64h : Others

5 "PGCI" (Fig. 28):

PGCI (PGC Information) has a data structure which is common to
O_PGCl and UD_PGCI, and comprises PGC_G], P_GI, CI_SRP and Cl.
"PGC_GI" (Fig. 28):

PGC_G! (PGC General Information) comprises PG_Ns and

10 CI_SRP_Ns as the PGC general information. Individual fields are as follows.
PG_Ns (Number of Programs):

Number of programs in the PGC is recorded therein. For the
user-defined PGC, “0” is recorded in this field because the user-defined PGC
has no program.

15 CI_SRP_Ns (Number of CI_SRP):

Number of CI_SRP which will be described below is recorded.
"PGI" (Fig. 28):

PGI (Program Information) comprises PG_TY, C_Ns, PRM_TXT]I,
IT_TXT_SRPN and THM_PTRI. Individual fields are as follows.

20 PG_TY (Program Type):

The following information indicative of the status of this program is
recorded therein by using a format shown in Fig. 29.

Protect (protect):

Ob : Normal status

25 1b : Protect status
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C_Ns (Number of Cells):
Number of cells in this program is described.
PRM_TXT! (Primary Text Information):
Text information indicative of the contents of this program is
5 recorded therein. The details are the same as in the above-mentioned
PL_SRPT.
IT_TXT_SRPN (IT_TXT_SRP Number):
In the case where information indicative of the contents of this
program is optionally recorded as the IT_TXT in addition to the above-
10 mentioned primary text, the number of IT_TXT_SRP recorded in the
TXTDT_MG is recorded in this field.
THM_PTRI (Thumb Nail Pointer Information):
Thumb nail information which is representative of this program is
described therein. The details of THM_PTRI are the same as in the THM_PTRI
15 of the above-mentioned PL_SRPT.
~ "CI_SRP" (Fig."28): - -
CI_SRP (Cell Information Search Pointer) stores address
information for accessing the cell information.
CI_SA (Cell Information Start Address):
20 The start address of the cell information is recorded therein. In
the case where the cell is accessed, a seek is carried out up to this address.
"CI" (Fig. 30):
Cl (Cell Information) is classified into MI_CI for a motion picture

and S_Cl for a still picture.

25 "M_CI" (Fig. 30):
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"M_C_GI" (Fig. 30):
M_C_GI (Motion picture Cell General Information) has the
5 following basic information constituting a cell.
C_TY (Celi Type):
The following information for identifying a motion picture cell and a
still picture cell are recorded in a format shown in Fig. 31.
C_TY1:
10 000b : Motion Picture (Movie) Cell
001b : Still Picture Cell
M_VOBI_SRPN (Movie VOB Information Search Pointer Number):
The search pointer number of movie VOB information to which
this cell corresponds is recorded therein. In the case where access is to be
15 given to stream data to which this cell corresponds, access is first given to a
movie VOB information search pointer number indicated by this field. -
C_EPI_Ns (Number of Cell Entry Point Information):
Number of entry point present in this cell is recorded therein.
C_V_S_PTM (Cell Video Start Time):
20 The reproducing start time of this cell is recorded in a format
shown in Fig. 10.
C_V_E_PTM (Cell Video End Time):
The reproducing end time of this cell is recorded in the format
shown in Fig. 10. The effective interval of this cell in the VOB to which this cell

25 corresponds is specified by usingthe C_V_S_PTM and C_V_E_PTM.
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M_C_EPI (Motion Picture Cell Entry Point Information) is

classified into a type A and a type B ‘depending on the presence of a primary
text.
5 "M_C_EPI (Type A)" (Fig. 32):
M_C_EPI (Type A) comprises the following information indicative
of an entry point.
EP_TY (Entry Point Type):

The following information for identifying the type of this entry point

10 is recorded in accordance with a format shown in Fig. 33.
EP_TY1:
'‘00b : Type A
01b : Type B

EP_PTM (Entry Point Time):

15 A time that the entry point is put is recorded in accordance with
‘the format shown in Fig. 10. CoC
"M_C_EPI (Type B)" (Fig. 32):

M_C_EPI (Type B) has the following PRM_TXT]! in addition to the
EP_TY and EP_PTM included in the type A.

20 PRM_TXTI (Primary Text Information):

Recorded therein is text information indicative of the contents of
locations indicated by this entry point. The details are the same as in the
above-mentioned PL_SRPT.

"S_CI" (Fig. 30):
25 S_Cl (Still Picture Cell Information) comprises S_C_Gl and
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S_C_EPI

"S_C_GI" (Fig. 30):

S_C_GI (Still Picture Cell General Information) has the following
basic information constituting a cell.

5 C.TY (Cell type):

Information for identifying a motion picture cell and a still picture
cell are recorded. The details are the same as in {he above-mentioned motion
picture cell.

S_VOGI_SRPN (Still Picture VOB Group Information Search Pointer Number):

10 Recorded therein is the search pointer number of still picture VOB
group information to which this cell corresponds. In the case where access is to
be given to stream data to which this cell corresponds, access is first given to a
still picture VOB group information search pointer number indicated by this field.
C_EPI_Ns (Number of Cell Entry Point Information):

15 Number of entry points present in this cell is recorded.
S_S_VOB_ENTN (Start Still Picture VOB Number):

The reproducing start still picture VOB number of this cell is
recorded in the format shown in Fig. 11. The still picture VOB number is the
order in the §_VOG indicated by the above-mentioned S_VOGI_SRPN.

20 E_S_VOB_ENTN (End Still Picture VOB Number):

The reproducing end still picture VOB number of this cell is
recorded in the format shown in Fig. 11. The still picture VOB number is the
order in the S_VOG indicated by the above-mentioned S_VOGI|_SRPN. The

effectivé interval of this cell in the S_VOG to which the cell corresponds is

25 specified by using the S_S_VOB_ENTN and E_S_VOB_ENTN.
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"S_C_EPI" (Fig. 32):

S_C_EPI (Still Picture Cell Entry Point Information) is classified
into a type A and a type B depending on the presence of a primary text.
"S_C_EPI (Type A)" (Fig. 32):

S_C_EPI (Type A) comprises the following information indicative
of an entry point.

EP_TY (Entry Point Type): .

The following information for identifying the type of this entry point
is recorded in accordance with a format shown in Fig. 33.

EP_TY1:

00b . Type A

O1b : TypeB
S_VOB_ENTN (Still Picture VOB Entry Number):

A number of still picture on which an entry point is put is recorded
therein in accordance with the format shown in Fig. 11.

"S_C_EPI (Type B)" (Fig. 32):

S_C_EPI (Type B) has the following PRM_TXT]I in addition to the
EP_TY and S_VOB_ENTN included in S_C_EPI of type A.

PRM_TXTI (Primary Text Information):

Recorded therein is text information indicative of the contents of
locations indicated by this entry point. The details are the same as in the

above-mentioned PL_SRPT.

(DVD Recorder)

Next, the structure of the DVD recorder in this embodiment will be
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described.

DVD-recorder of this embodiment has almost same structure as
one of the first embodiment but differs in the following point. That is, in the
DVD-recorder, the system controller 7802 includes an after-recording check

5 section 78021 and an after-recording operation section 78022 for performing
after-recording as shown in Fig.53.

Though the operation of the recorder qf this embodiment is almost
same as in the first embodiment, great different point is that the after-recording
check section 78021 in the recorder of this embodiment checks in advance

10 whether the recorder has an ability to perform after-recording for audio stream .
which is intended to be after-recorded.

As described above, the optical disc of this embodiment has bit
rate information ("Bitrate") as attribute information of a dummy audio stream
provided for after-recording in addition to audio coding mode information,

15 information of number of audio channels.

With reference to the audio attribute information, the DVD
recorder checks in advance whether or not the recorder can perform after-
recording operation by using the dummy audio stream.

Concretely, it is determined whether after-recording operation is

20 possible or not by comparing audio coding mode, audio channel number and bit
rate with encode ability of the DVD recorder.

When the after-recording operation is determined to be possible,
the after-recording operation is performed as in the first embodiment. When the
after-recording operation is determined to be'impossible, user is notified that the

25 after-recording operation is impossible via the user interface 7801 in a
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predetermined manner (for example, to display message). This operation is
described below with reference to flow charts in Figs. 54, 55 and 56.

. Referring to Fig. 54, on receiving user request for after-recording
to a desired program (PG) via the user interface 7801 (S1), the system
controller 7802 reads in movie VOB information (M_VOBI) and movie VOB
stream information (M_VOB_STI) related to the designated program (PG) (S2).
Then, possibility of after-recording operation in the recorder is checked (S3).
That is, it is determined whether or not the after-recording operation is possible
with reference to M_VOBI and M_VOB_STI (S3). With the result, when the
after-recording operation is determined to be possible (S4), the controller starts
the after-recording operation (S5). When the after-recording operation is
determined to be impossible (84), the controller notifies the user that the after-
recording operation is impossible (for example, displays message) (S6).

The check routine of possibility of after-recording operation (step
S3) is performed as follows in accordance with the flowchart of Fig. 55.

The controller checks number of audio streams based on AST_Ns
of M_VOB_ST! (in Fig. 12) (S31). When there are two audio streams (S32),
attribute of each audio stream is checked or determine whether or not each
audio stream is in a state where it is possible to perform after-recording
operation to the stream (referred to as "after-recordable state") (§33). Details of
this process will be described later. With the result of the check, when audio
stream is in after-recordable state (§34), coding mode ("Audio Coding Mode")
(see Fig. 13) in A_ATR1 of M_VOB_STI is checked (S35). When an encoder of
the DVD recorder is operable in the checked coding mode ($36), bit rate
("Bitrate") in A_ATR1 of M_VOB_ST! is checked (S37). When the encoder is
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operable in the checked bit rate (S38), it is decided that the after-recording
operation is “"possible” (839). Otherwise, it is decided that after-recording
operation is "impossible" (S40).

The check routine of attribute of audio stream (step S33) is

5 performed as follows in accordance with the flowchart in Fig. 56.

Firstly, it is determined whether the A1_STATUS of audio stream
for after-recording (audio stream 2) (see Fig. 17) is in "dummy state for after-
recording" (S321). When the A1_STATUS is in "dummy state for after-
recording"”, the audio stream is decided to be in "after-recordable state" (S322).

10 It is noted that "dummy state for after-recording" indicates that the audio stream
is prepared for after-recording but that after-recording data have not been
recorded yet in the audio stream. When the A1_STATUS is not in "dummy
state for after-recording”, notice is served to user that the audio stream has
already been after-recorded, and user's response is waited (S323). When after-

16 recording is ordered by user in the response (S324), the audio stream is

- decided to be in after-recordable state (S322). When' after-recording is not
ordered by user in the response (S324), the aydio stream is decided not to be in
after-recordable state (S325).

The DVD recorder according to this embodiment creates the

20 management information for each motion picture recording. The DVD recorder
especially creates audio coding mode, number of audio channels and bit rate
information as an audio stream attribute information, and records them onto the
optical disc.

While in this embadiment the recorder is provided for DVD-RAM

25 disc, this invention is not limited to DVD-RAM but applicable to re-writable disc.
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described, the data structure is not limited to the structure described above.
That is, this invention can be implemented by the recorder that compares audio
attribute information including bit rate with encoding ability in advance when the
5 recorder performs after-recording.

While in this embodiment the description is made for two audio
streams, same advantage could be obtained when only one audio stream is
recorded as in the case where two audio streams are recorded.

Although the present invention has been described in connection

10 with specified embodiments thereof, many other modifications, corrections and
applications are apparent to those skilled in the art. Therefore, the present
invention is not limited by the disclosure provided herein but limited only to the

scope of the appended claims.
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least one video object and an area for storing management information,

5 wherein the video object includes a video stream which is
obtained by coding a video signal, a first audio stream which is obtained by
coding an audio signal and a second audio stream which is obtained by coding
an audio signal, and

wherein the management information jncludes:

10 status information, the status information indicating whether or not
the second audio stream is provided for after-recording operation and further
indicating whether or not the after-recording data is recorded to thé second
audio stream when the second audio stream is provided for after-recording

operation; .
16 bit rate of the second audio stream;
number of audio streams included in the video object; and
coding mode of the second audio stream. '
2. An information recording medium comprising an area for storing at
20 least one video object and an area for storing management information,

wherein the video object includes a video stream which is
obtained by coding video signal, a first audio stream which is obtained by a
coding audio signal and a second audio stream which is obtained by a coding
audio signal,
25 wherein the management information includes:
status information, the status information indicating whether or not
the second audio stream is provided for after-recording operation, and whether
or not the after-recording data is recorded to the second audio stream when the
second audio stream is provided for after-recording operation;
30 - bit rate of the first audio stream and bit rate of the second audio
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30

second audio stream, and

wherein when the second audio stream is provided for after-
recording, the first audio stream has the same bit rate and the same coding
mode as the second audio stream.

3. An information recording medium comprising an area for storing at
least one video object and an area for storing management information,

wherein the video object includes a video stream which is
oBtained by coding a video signal, a first audio stream which is obtained by
coding an audio signal and a second audio stream which is obtained by coding
an audio signal,

wherein the management information comprises a first
management information and a second management information,

the first management information including at least one stream
information having a specified number, the stream information including bit rate
of the first audio stream, bit rate of the second audio stream, number of audio
streams included in the video object, coding mode of the first audio stream, and
coding mode of the second audio stream, and

wherein the second management information stores management
information for the video object that includes a status information and the
specified number, the status information indicates whether or not the second
audio stream is provided for after-recording operation, and whether or not the
after-recording data is recorded to the second audio stream when the second
audio stream is provided for after-recording operation, the specified number
designating one of the stream information in the first information corresponding

to the video object.

4, An information recording medium comprising an area for storing at
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10968 () - s3leastzneg videsl alyj (e anaua@fqmstpnn@man@mmmnf@)mapg@lo% | & () -

rede-_@ wherein the video object includes a video stream which is
obtained by a coding video signal, a first audio stream which is obtained by a
coding audio signal and a second audio stream which is obtained by a coding

5 audio signal,

wherein the management information comprises:

status information, the status information indicates whether or not
the second audio stream is provided for after-recording operation and further
indicates whether or not the after-recording data. is recorded to the second

10 audio stream when the second audio stream is provided for after-recording

operation; and

bit rate of the second audio stream, and

wherein the first audio stream and the second audio stream are
the same in each packet except for the stream number.

15
5. An information recording apparatus for performing after-recording
to the second audio stream included in the video object stored on the
information recording medium according to any one of claims 1 to 4, the
apparatus comprising:

20 checking section for checking in advance whether or not the

apparatus is operable to perform after-recording to the second audio stream

based on at least the status information and the bit rate included in the
management information before the after-recording operation; and

starting section for starting after-recording operation when it is

25 decided by the checking section that the apparatus is operable to perform after-

recording to the second audio stream.

6. : The apparatus according to claim 5, wherein the checking section
comprises:
30 a first determining section for determining whether or not the
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igf;g 8:,\10&5;1/%& )v(/@h] 1r8 /%5?15% n%ggg%?’s(t%t%zﬁn(fé (l)c;){u&lo(f)thle second audio stream
included in the management information;
a second determining section for determining whether or not the
5 apparatus is able to encode the second audio stream with reference to the bit
rate of the second audio stream included in the management information; and
a third determining section for determining that the apparatus is
able to perform after-recording when it is determined that the second audio
stream is in the status where the after-recording operation can be done and that

10 the apparatus is able to encode the second audio stream.

7. The apparatus according to claim 6, wherein the checking section

further comprises a notifying section for notifying a user that after-recording

operation is impossible when the third determining section determines that the
16 apparatus is not able to perform after-recording.

8. The apparatus according to claim 6, wherein when the
management information further comprises the number of audio streams
included in the video object, the first determining section makes thé
20 determination with reference to the number of audio streams in addition to the

status information.

9. The apparatus according to claim 6, wherein when the
management information further comprises coding mode of the second audio
25 stream, the second determining section determines whether or not the
apparatus can encode the second audio stream with reference to the coding
mode of the second audio stream in addition to the bit rate of the second audio

stream.

30 10. A method for performing after-recording to the second audio
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audio stream included in the management information; and

20 third determining that the apparatus is able to perform after-

recording when it is determined that the second audio stream is in the status

where the after-recording operation can be done and that the apparatus is able

to encode the second audio stream.

25 12. The method according to claim 1‘i, wherein the checking further
comprises notifying a user that after-recording operation is impossible when by
the third determining it is determines that the apparatus is not able to perform

after-recording.

30 13. The method according to claim 11, wherein when the



10

18 JUN 2003

76

management information further comprises the number of audio streams
included in the video object, the first determining makes the determination with
reference to the number of audio streams in addition to the status information.

14, The method according to claim 11, wherein when the
management information further comprises coding mode of the second audio
stream, the second determining determines whether or not the abparatus can
encode the second audio stream with reference to the coding mode of the

second audio stream in addition to the bit rate of the second audio stream.

185. A reproducing apparatus for reproducing data from the recording

medium according to any one of claims 1 to 4.



