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PCT/ JP99/ 06445 | nf or mati on Recordﬂlwmmm”’iﬂmw parat us and Met hod for
Recordi ng or Reproducing Data the cal Field The present
invention relates to readabl e/ writabl bttt or mati on recordi nﬁ%rmgi %{m Mor e
specifically, the present invention relates to an informati cording 10
medi um for rexoowtisey nul tinmedia data in different kinds of PCOIPRAO&HM4ESUCh as
novi e i mage data, still picture data and gudio data, and a data recording
apparatus and repl ayi ng apparatus for the medium 15 Background Art

Devel opnent of phase change type di sc DVD- RAM has increased recording
capacity of a rewitable optical disc fromabout 650 MBto a few GB. The
DVD- RAM i s now expected to beconme aDERICRIPITAONNI Yy for conputers but 20

al so a recording/playing nmedi um for audi o/ video (hereinafter abbreviated as
AV) technol ogies in conbination with standardi zation of a digital AV data
codi ng techni que called MPEG (MPER2). Specifically, the DVD-RAMis expected
to repl ace magneti c |ptEatanc RagesdingeMesing drpsapis apddviathd nedi um

WO 00/ 31980 2 (DVD-RAM -~ 9 _NAY % P%P99/06445 Advancenent in

hi gh- density recording téﬁhﬁﬂ"&@é' pr PEYBING Bptd dhereffscs in recent

years has grade it 5 possible to store not only conputer data and audi o data
but al so i'mage data as wel |.

Technical Field
The present invention relates to readable/writable
information recording medium, Mare specifically, the
present invention relates to an information recording
10 medium for recording multimedia data in different kinds of
formats such as movie image data, still picture data and
audio data; and a data recording apparatus and replaying

apparatus for the medium.

16 Background Art
Development of phase change type disc DVD-RAM has
increased recording capacity of a rewritable optical disc
from about 650 MB to a few GB. The DVD-RAM is now
expected to become a medium not only for computers but
20 also a recording/playing medium for audio/video
(hereinafter abbreviated as AV) technologies in combination
with standardization of a digital AV data coding technique
called MPEG (MPEG2). Specifically, the DVD-RAM s
expected to replace magnetic tape which has been a major

25 AV recording medium,
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Conventionally, land and groove are forned on a signal recording surface of
the optical disc. Signals used to be recorded only on the | and portion 10
or in the groove portion. Later, |and-group recording nethod was devel oped
for recording signals both in the land portion and in the 8roove ortion,
practically doubling the recording density. For exanple, h.t%%hﬂmgue

di scl osed iwoduposeese Patent Lai d- Open Publicati on No. 8PZ2EP99{06435 wel |
known. Another of such techniques is CLY (Constant Linear Velocity
recording) nmethod for inproving recording density. Fromthis technique,
zone CLV nethod was devel oped and is now comrercially practiced for
sinplified control in 20 application. Japanese Patent Laid-OQpen Publication
No. 793873 is a known exanple of this technique. Wth such devel opnent in
the optical disc for greater recording capacity, a technol ogi cal challenge
is how to retOMDAVAMY a i ncl udi ng i mage data, thereby achieving new 25
performances and functions that have never been realized WO 00131980 3 1
9 MAY 2003 PCT/ JPAdYessemedt o highrdepyityppacardies . temivnelogy defent of

t he Iarge-caPacit remmit?bl? g@tical,disc i s expected to replace the
convent i onal FeWSHaRgi uaPHigalr HISCS nlf) pIrageny AXPaES ahathe M&ARgeltf rom 5

of the AV cqBRSIALe retthBt ot Re BT B e B aRe ByInS TR Bt
t r emendous |§E%§§ﬁp$€g_&gtg%r§d%|ﬁccess capability. If tape is to be

accessed ran winding tine 'of the tape, 10 which is usually a few

m nutes per reel 1C'6‘r‘ﬁ/terﬂ%ﬁah?ir,‘ 18h8 358U rooH N a?B Zﬁqﬁ%t o &S

extrenely slower than a see me (which is shorter th w tens of

mllisecond. kigRal tBecrRingHurdhse of BHE, opficalI Rfideti cal sense, the tape
cannot be a random access nedium 15 Such a superb random access capability

of the optical diStgeals nesdd zio dicstricicouded rra9r dnnghof 2 dedetibn t he
optical disc, which was not possible with the conventional tape medi um
Ref errit@ nowrt dnt Hdveat pacbed drakiows, Hiagerl iand-gfobpocaiecairagngm of a
DVD recorder drive unit. The drive unit conprises an optical pickup 11 for
readi ng dat amedred wesa dryeRMedi fer 1000ralinBCGigP@aiar bodhr ést ithg Code)
processor 12, a one-track buffer 13, a switch 14 for sel ecting between

i nput and outA0E PBrHRA ANGMIR Hd & GLeR VES PRGtiadT, PsachsadhcsetbliBg and a

decoder 16. th\eé\'oreoc(:)(llr3 l%%odensity. For example, a technique disclosed

in Japanese Patent Laid-Open Publication No. 8-7282 is
15 well known.
Another of such techniques is CLV (Constant Linear
Velocity recording) method for improving recording density.
From this technique, zone CLV method was developed and
is now commercially practiced for simplified control in
20 application. Japanese Patent Laid-Open Publication No. 7-
93873 is a known example of this technique.
With such development in the optical disc for greater
recording capacity, a technological challenge is how to
record AV data including image data, thereby achieving new

25 performances and functions that have never been realized



4 ~ 9 MAY 2003 PCT/JP99/ 06445 As shown in the figure, the DVD RAM di sc 100
uses one sector (1 sector - 2KB) as a snmallest unit of data recording, and
one ECC bl ock (1 ECC block = 16 sectors) is used as a unit for error
correcting operation perfornmed by 5 the ECC processor 12. The track buffer
13 is a buffer for storing AV data at a variable bit rate 48 Mac@@3 AV data
effectively wddoRpsfVDRAM di sc 100. Specifically, readi ng/pé¢tivongsadsor the
DVDRAM 100 is perforned at a fixed rate (Va), whereas the bit 10 rate (Vb)
of AV data is varied according to conplexity of contents (e.g. an inage for
video data). The buffer 13 absorbs difference between these two bit rates.
When the AV data have a fixed bit rate such as in a video CD, then the

track buffer 1_5)%?>irnt9,t a??%ra&%)a%stfeA{yhis track buffer 13 is used nore

effectively, di uted recording o data on the disc 100 becones

possible. This will the don/diBathBRE © Pemid i aakby-bEpS dig) OWewrd{Rfd N 1o

Figs. 2A and 2B. Fig. 2A is a diagram show ng address space on the 20 disc.

According to Figptiddl di¥cdataekpettbticdol PoplaiSt HPUEEAVEBRRIEal itaPe I N a
continuous area [al, a2] and in another continuous area [a3, a4]. In such a

case, the AV daheadtam Herr eptayeihgiphay m@ualMy datzpl yiTie deh angeorfedm n t he
buffer 13 to the decoder portion 16 while seek is being 25 made from point
a2 to poinb a3.tape dosdisatwih bhenghswbstanti AOcOGMYLBANS tRegful@Btioh 9 MAY
2003 PCTL) P99106A45 The AV data starting fromthe location al are read, and
then entered t @nteenfacrnandgs &f the A\baquimment. upon which tine the
track buffer 13 begins to output the data. 5 Thus, the buffer 13 )
accunul ates data at 139 aPEI288hI changfe A 1 Per QUGN PYVB eheliceni s he

input rate (Va), to the buffer 13 and the output rate (Vb) fromthe buffer
P o S Lt B LoRe R ALSBPIRVEM S RE el ABRA Bocensy cabAaiieent by by

ti int t2, hy.wWi t] t._of 10 tain.th f f 13 h
ccuml ated to R B 08)4SErbrFe TSRy, {RnARkE 6 it oflbBledZ, e
ti [ ; ' t d B(t2
Slorod inPhe (TR dur eveng AR PRIRLLEE B, PPe PRAFT RSt ek 1)

?Fggder a%]6) suppi é€dumt t hsdairaanl % dde £4 NGmeqsdext 8B NG ot thadf dlata

seek time (which is shorter than a few tens of millisecond.)
for the optical disc. Thus, in a practical sense, the tape
cannot be a random access medium.

16 Such a superb random access capability of the optical
disc can realize distributed recording of AV data in the
optical disc, which was not possible with the conventional
tape medium.

Referring now to the attached drawings, Fig. 1 is a

20 block diagram of a DVD recorder drive unit. The drive unit
comprises an optical pickup 11 for reading data stored in a
DVD-RAM disc 100, an ECC (Error Correcting Code)
processor 12, a one-track buffer 13, a switch 14 for
selecting between input and output to and from the track

25 buffer 13, an encoder 15, and a decoder 16.



read before the seeking is greater than a certain volune, theri the AV data
can be continuously supplied wi thout being interrupted by the seek. The
above description is for reading of data fromthe 20 DVD-RAM i.e. for a

pl ay back operation. The sane goes with witing data to the DVD» i.e.
for a recording operation. As described above, with the DVD9RMM M3nt i nuous
repl ayi ngl r aomoodiiesg i s possible even if AV data is storedPCHIE0§4e
distributed manner, as long as the anount 4of data on 1 9 MAY 2003 WO

001 31980 PCT/ JP99/ 06445 6 each continuous record is greater than a certain
volume. In order to enhance advantages of the | arge-capacity recording
medium i.e. DVD-RAM a UDF (Universal Disc Format) file systemis used in

the DVD- RAM as shows ishéwhi ¢n thé ofigulrey o eBYD-RAN dlisgC 100 udey a PC
UDF information is recorded in "Volunme" area of the diagram Details of the
UDF file systeomessdiciol oftdsectohe=" GBErasal aDissnaRestatun$t anfladdtd 10
(Prior-art AV equi pnent) Next, description will be nmade for prior art AV
equi prent comiggardisgd dyd mamg EEEr dloFkg(1 £GE blaklagr 46 sholwng) is

rel ati onshi ps anong conventional AV equi pnent, nedia and formats. For 15
exampl e, if a usef @&nBsuUpdt faf cdrrPrvEaste ptingr ameratianicrdosmad st be
| oaded into a \GI'R,Eeﬁad t he grogrg\ must be viewed using a TV set. If the
user want® to NSENC BToEeFEOTthen a CD nust be | oaded into a CD player or

CD di o- d i.h Y | i st. 0,th h
CD rad o casset e oyt oA obaR DO AT B ASHER P Oaly B °
convent | onal AYe 5uslig 1361, ' TR ol AR SO\ 1A §lebiyba
correspondl ng nealum respec i vel Y. or IS reason, ea I e en

'rrgzltﬁm ggdor VRN B8 €51 80P 08hBRIfiLARVISPEa U/ WhLGY P #RErBRFpate
RAM 100 is performed at a fixed rate (Va), whereas the bit

10 rate (Vb) of AV data is varied according to complexity of
contents (e.g. an image for video data). The buffer 13
absorbs difference between these two bit rates. When the
AV data have a fixed bit rate such as in a video CD, then
the track buffer 13 is not required.

15 If this track buffer 13 is used more effectively,
distributed recording of AV data on the disc 100 becomes
possible. This will be described more specifically here
below, referring to Figs. 2A and 2B.

Fig. 2A is a diagram showing address space on the

20 disc. According to Fig. 2A, AV data is stored in a
distributed manner, i.e. in a continuous area [a1, a2] and in
another continuous area [a3, a4]. In such a case, the AV
data can be replayed continuously supplying data stored in

the buffer 13 to the decoder portion 16 while seek is being

25 made from point a2 to point a3. This situation is shown in



WO 00131980 7 1 9 ~AAY 2003 PCT/ JP991 06445 change one to anot her AV

equi pnent appropriate to the nedium This is inconvenient fromthe user's
viewpoint. (Digitization) 5 Meanwhile, along with recent popul ari zation of
digital technol ogy, a DVD vi deodi sc was introduced as packa § sof t war e,
whereas satellite digital broadcast was introduced in the b M¥adll ng

i ndustry. Thegsowkesse! opnents are backed by digital technol egyireanésati on,
especially by 10 MPEG as an internationally accepted standard. Fig. 5is a
di agram showi ng MPEG streans used in the D videodi sc and the satellite
digital broadcast nentioned above. The MPEG standard has a hierarchy
structure as shown in Fig. 5. An inportant point to note here is that the
15 MPEG streampgg,erygu.al |y used by an application in the package nmedi um such
as the DVD videodisc I1s different fromthe MPEG streamin the comruni cation

medi um such as the yakelAVt@ath 9biatiMg ORGIASIA &0 dAB ohOTErareS redld ed
"MPEG program streant, in which data transfer is nade by 20 the unit of

pack, reflectimgd haesi eaitefed tedher t{20K D bifeest Bnfidv Mhfkea1digppnas the
unit of recording in the package software. On the other hand, the latter is
cal | ed "MPEG t mdnighortimset thantradin minifeln tBebeginsotodaudptt aef edafas a TS
packet having a size of 188 bytes, reflecting the application 25 to ATM
(Asynchr onbus TrHuhsf the Npdlfprsidtaeeumulateeold 3t®ss 8 rate RV alo0s the

PCTI JP99/ 06445 .
difference (Va - Vb) between the input rate (Va) to the

buffer 13 and the output rate (Vb) from the buffer 13. This
situation continues until the retrieval reaches a2
represented by a time point t2, by which time the amount of

10 data in the buffer 13 has accumulated to amount B(t2).
From time t2 to time t3, until the data pickup operation is
resumed from the area starting at a3, the amount of data
B(t2) stored in the track buffer 13 is being consumed in
order to keep the decoder 16 supplied with data.

15 In other words, when the amount of data ([a1, a2])
read before the seeking is greater than a certain volume,
then the AV data can be continuously supplied without
being interrupted by the seek.

The above description is for reading of data from the

20 DVD-RAM, i.e. for a play back operation. The same goes
with writing data to the DVD-RAM, i.e. for a recording
operation.

As described above, with the DVD-RAM, continuous
replaying/recording is possible even if AV data is stored in

25 the distributed manner, as long as the amount of data on



The MPEG i s expected to elimnate borders between different AV nedia, as a
uni versal codi ng technol ogy of image signals and digital data. However,
because of such small differences as described above, there is not yet any
5 AV equi pnent or nedi a capabl e of handling bath the packggge(yﬁgd}'rlﬁt and
comuni cati on nedi a. (Changes Brought by DVD RAM I ntroducf o he | arge
capacity DwiloRawdos a step 10 forward to eliminati on of PREIPNEMYeni ence
that users feel in conventional AV equippgent. As described earlier, the
DVD-RAM i ncorporated with the UFD file systemis accessible fromthe PC. By
using different pieces of application software on the PC, it is now
possible to play 15 varieties of contents such as video, still picture and
audi o progranea@h aositivgleupirecord ieguieptentthain a. céhtaiRGroAsmeghown in
Fig. 6, the user can nove a cursor with a nouse onto a file displayed on a
screen, and then douldretdr ¢& ¢ohasiogylasdvAntages oofr dpkeayanpeicapscidly t he
file such as 20 a novie displayed in left-top area of the screen. Such a
conveni ence béeomedindsaias ity iconbP NARAMf & |ERIFI (Univesfsfadr &dsiby t he
PC and | arge storage capacity offered by the DVD-RAM Backed by increasing
popul arity of FrHa @@ filer s¥& ?mZESsyls'énga”nUh%ePV(ﬂ'%lf\M edenthawnddna can

now be hanpdl ed, 0/31980 9 1 9 N AY, 2003 PCT/ JP99/ 06445 fairl i nply
on the PC as gﬁgvmvg)i ﬂowép%_a%%glh té\\f"erfi))‘tsl’?()ctg’g}‘n W3iMskra of Cpc Gg% s is
expected to incye . the_p Lagity.ang siness, of operation of the PC
are not so hi éﬁ{%ﬁggg'iorppl’g gggf’ﬁ%gé o txgﬂﬁ'@ﬁe AVE8 “ﬁorlrﬁev?’dlagrgmsysterrs.
It is therefop j # RV, i o; e oW ng
probl ens | dent%t%ghp?sfeﬁterg{%ghﬁyos&%?%nmlgerT@tgrlgrgﬁgem(s)?ﬂ\%heﬁﬂg\{%%a | di scs
such as the D@RAM: odfmANSAhA8FEdi Nng nedi um of the next generation. 10 A
world to be realized by the DVD recorder would be a world in which the user
can freely handle different formats and contents w thout caring about the
di fferences, by using a single mediumon a single piece of AV equi pnent as
shown i n1@i g. (Pridi5art AV & ghipmean) exanpl e of a nenu used in the DVD
recorder. According to this nenu, the user can select from1 ) "The Foreign
Movi e Theater" recbreddd fdesmriptioin i willdi et anagieoadoastamgr Zrt" TAY
Morning Drana Series", 3) "The Wrld Cup Finals" each recorded from

conventional ZG4i@MmeBst GodnMJydeasdi Ry many YFehaS Beet hoven dubbed from a

CD, on a TV screen_w thout, caring about the ariginal mediumor the
recording format. Fig. 4 is a agram showing relationships among

conventional AV equipment, media and formats. For

15 example, if a user wants to watch a video program, a

videocassette must be loaded into a VTR, and the program

must be viewed using a TV set. If the user wants to listen

to music, then a CD must be loaded into a CD player or CD

radio-cassette player, and the program must be listened

20 through a speaker system or through headphones.

Specifically, according to the conventional AV system, each

format (video or audio) is paired with a corresponding
medium, respectively.

For this reason, each time when listening or watching

25 a program, the user must select an appropriate medium and



The bi ggest problemin devel opi ng such a DVD recorder as above is how to
manage uniformy the AV data 25 and streans of many different formats. WO
001 31980 10 1 9 MAY 2003 PCT/ JP99/ 06445 No speci al nmanagi ng nethod will be
necessary if only a limted nunber of existing formats are bo %ez@?ndl ed.
However, a managi ng net hod capabl e of handling not only a ?wn% r

exi sting forweowsi#sat al so new formats to be 5 introduced PATHYO$44t ure has
to be developed in order to realize the alkove-nentioned world of DVD
recorder. Even so, certain difference between a future user interface and
those incorporated in the capability of uniformy handling the different AV
streans may create a 10 certain |evel of inconvenience simlar to the

i nconveni ence dasargdednéotot lamqthieor AVt eq8ppridntcapyropHataséo thg have
to performdifferent operati on depending upon the contents or format. It
becomes a big predium t dbharidl e aow erieditvi® radhe usedi giviiewgdiny. |, f or
exanpl e, digital broadcasting anong various AV streans. Particularly, in
the case of MPEG stream there is no concept of random access in the mddle
of the steam since, MPEG i s standardi zed for application to the broadcast

or communi cati 6Ri9HHEREPHIe, it is 20 inpossible to use sufficiently random

ibility which is the. best ch istic of disc_nedi data i
fored to The opti cfeadBiSEaam P BRCr ool abpah! S5 2Rip R ek alelaI” | °

invention is madenh3 88} Veat BR/BPOYEe 0Vt O0LR13RP dduced as package

software, whereas satellite digital broadcast was introduced
in the broadcasting industry. These developments are
backed by digital technology innovation, especially by

10 MPEG as an internationally accepted standard.
Fig. 5 is a diagram showing MPEG streams used in the
DVD videadisc and the satellite digital broadcast mentioned
above. The MPEG standard has a hierarchy structure as
shown in Fig. 5. An important point to note here is that the
15 MPEG stream eventually used by an application in the
package medium such as the DVD videodisc is different
from the MPEG stream in the communication medium such
as the satellite digital broadcasting. The former is called
"MPEG program stream", in which data transfer is made by
20 the unit of pack, reflecting the size of a sector (2048 bytes
in DVD video disc) as the unit of recording in the package
software. On the other hand, the latter is called "MPEG
transport stream"”, in which the unit of data transfer is a TS
packet having a size of 188 bytes, reflecting the application

25 to ATM (Asynchronous Transfer Mode) systems,



1 9 MAY 2Q03 PCT/ JP99/ 06445 problem and therefore has an object to provide
an information recordi ng nmedi um capabl e of recordi ng MPEG stream whi ch

| acks random accessibility in the mddl e of the stream together with
different kinds of AV streans. 5 The present invention is ?gsg;mizmgct ed to
provi de a recordi ng apparatus and a reproduci ng apparatus tor the

i nf or mati on W@eMWPIng medium In a first aspect of the i nTERIRIAHS,
recording mediumis provided for recordinggat | east one of video data. The
10 nmedi um conprises an area storing video data and an area storing map
information. The video data includes a plurality of pictures, each picture
bei ng encoded by one of an inter-picture encodi ng nethod and an
intra-picture encodilite M4PIRAE. isThexpaptedf to neliminatanhgedevsdbetween 15
for each bl ock having fixed data | ength. The map information includes an
addr ess i nf or nediftgredHd AY ag e dkeor @t | dnYniver saldreadingf @ehn e ey naf cat es
an address of the block i the picture to be reproduced with each

cl udi hg .
reproduction ti'ﬂ%@g?h\%‘qqé’\& aﬁ‘ﬁ’p%hab‘aﬂ%@t?-nf B Ven ReGHies PhAUSh es

whet h t h, bl.ock includes at | east t gf the intra-pjcture. |
A Second aspect> A AUMERGOREILRS 47 SE5rard: RLONE . plbeAtiaa Pot YELa ng

| nformmti o on KDe LOLASHRN: oY ShA NI BN 36ORRNLO WS RN TN

The 25 app tus conpri'ses a unit for rec i'ng coder

00131980 12 1 %Wa@@%ep' /ﬂﬁgQﬁg@%@ni&%ﬁg | Yig0f a block on the first
gly ock nu

i
map correspondin oab er of the ock, a unit for deciding
whet her or not the block includes at |east a part of the intra-picture, and
a unit for setting the flag for the block based on the 5 decision and for
recordi ng the fiGigangeseBpoodhtdy ODWDLRAM)ock nunber. In a third aspect
of the invention, an apparatus is provided for reproducing information from
the i nformation recdnthioductednuof ddoorldrgg taphleéty MYEm-iRoAM Thea 1€tep
apparatus conprises a unit for finding entries of the first nmap
correspondiOng t@rveprcbdaceHgistedion a@ng tbedimpognveonendestabitusd®risy faelser,
respectively, with reference to decoder input tinme information in the first
map, a unit forifcAVIWRIIAG3AdOMVeBReinBedpecihy Hesorippadadirhigrsttdia 15

iti dth i, d It f th tries, .
Post LoD 2 e SR RR AR PRS0 G0l SO TEBL RS bt o
b d th | cul t th i data. |
pased on L1’ cobeuLal s bR oL h6cP! BCEIE, et b °
| or e Lon on BBELCHRITY Akl gOOiFRR B U GRS e o BYERC 0,
the first fBp, GRFIRFPOUH BBhYehPs 3 PERCKs NHRET, ofiif fb}?c%ﬁ@!‘an&’%hgwg

whet her or not the block includes at 25 least a part of the intra-picture,
and setting thepfdgeaherohhe sinhe He2k980 equipment, i.e. the PC.

As shown in Fig. 6, the user can move a cursor with a
mouse onto a file displayed on a screen, and then double-
click (or single-click) to replay contents of the file such as

20 a movie displayed in left-top area of the screen.

Such a convenience becomes possible by combination
of flexibility offered by the PC and large storage capacity
offered by the DVD-RAM.

Backed by increasing popularity of the PC in recent

25 years a number of different AV data can now be handled



13 1 9 MAY 2003 PCT/JP99/ 06445 bl ock based on the decision and for
recording the flag correspondingly to the block nunber. in a fifth aspect
of the invention, a nmethod is provided for reproducing information fromthe
information recording 5 nmedi umaccording to the invention. 1Theapeihpd
conprises finding entries of the first map corresponding to reproducing
start and erOpwYPEi ons designated by a user with referen&é&™ @6¥dder
input time information in the first map, rgspectively, calculating
addresses to specify the 10 reproduci ng-start position and the

reproduci ng-end position fromthe found entries, respectively, and reading
video data fromthe information recordi ng nmedi um based on the cal cul ated
addresses to répirdgusienphe on tike PCags daioavn AecPigi 0 tidolweramf event i on
recordi ng nmedium of the 15 present invention, the transport stream sent by
means of a di gthalglr cadobhsr odnPif: veseons ded e@xgected ta tinoreleere Athe
streans, and furthernore, random access reproduction can be perforned for
the recorded dipgirWariyosdchaasigess ot opesatioverof itheoP@atdren rfadr so
identifying the validity of the flag 20 indicative of inclusion of the
coded i mage (I W88t @nd) "LPRlge ﬁsntthé’s;ﬂ @futBecH@mg fdhrr hamgr widged in
t he managepent infornation for managing the stream Consequently, also in
t he case er e SY§4° MSnsport streamis recorded by a recorder having no

I I 25 d
i avbacks. ar e not cBudBath s FbAUSIE Y ARy BoD3CRLTI IHOERbba4S
d h f dj
nf or bt on' 1 o€S Angt Sepa? MegEaPF Bl fisc, IHe 4 Biredc B, hTalds o dBor e

present inventigyimiig ﬁéﬁ%ﬁ%ﬁcétdﬁmsﬁﬂhcm &IQ%sd'sg'chabsbfr%‘@@ﬁ can

be 5 recorded on the information recording nmediumso as to reproduce data

therefromin r AN asces AVEidustdiAgeAiedi i toF (He rid)tog eReratiorepr oduci ng
apparatus and the i nf or mati on reproduci ng nmet hod of the present invention,

it is pos30ble to pAraria ttbebearawiizadckgsthe DIVDt hec b rdens pasti | dsbreeam sent
by the digital broadcast which is recorded on the information recording
medi um wi t h ot veorldvistwhigts .thBr userDesor feelynh@nhdbeadiffigeenb fBrmats i s a
bl ock diagramof a drive unit of a DVD
and contents without caring about the differences, by using
a single medium on a single piece of AV equipment as
shown in Fig. 7.
15 Fig. 8 shows an example of a menu used in the DVD
recorder. According to this menu, the user can select from
1) "The Foreign Movie Theater" recorded from satellite
digital broadcasting, 2) "The Morning Drama Series", 3)
"The World Cup Finals" each recorded from conventional
20 terrestrial broadcasting, and 4) a Beethoven dubbed from a
CD, on a TV screen without caring about the original
medium or the recording format.
The biggest problem in developing such a DVD

recorder as above is how to manage uniformly the AV data

25 and streams of many different formats.



recorder. Fig. 2A is a diagram show ng address space on a disc. Fig. 2B is
a di agram showi ng data accunul ation in a track buffer. 20 Fig. 3 is a

di agram showing a file structure through a file system Fig. 4 is a diagram
showi ng rel ati onshi ps anong different kinds of prior art AV equi pnrent and
corresponding media. 25 Fig. 5 is a di agram showi ng an MPEGIpMAG280kh st r eam
VO 00/ 31980 wW&eok1sko MAY 2003 PCTI JP99/ 06445 and an MPEG t r aowmepne64ss r eam
Fig. 6 is an illustration of a PC screen Wg@:’] an AV data file is being
accessed on the PC. Fig. 7 is a diagram showi ng rel ationships to be created
5 by a DVD recorder anong different kinds of AV equipnent. Fig. 8 is an
exanpl e of a selection nenu given by the DVD recorder. Fig. 9A is a diagram

showi ng 1ol at | onshi iGo "6 del Afkifiid Gn@Bod §)fi o4 % YoERshRP OBRH o

readabl e DVD- RAM 10 di agram show ng addr ess” space on the

disc. Fig. 10 ig prditagr qmbBeM BY bRisihg"IBIR%AMRNS 3B AR efhindPhhect
i nformati on and PGC i nformati on.
However, a managing method capable of handling not only
a number of existing formats but also new formats to be
5 introduced in the future has to be developed in order to
realize the above-mentioned worid of DVD recorder.

Even so, certain difference between a future user
interface and those incorporated in the capability of
uniformly handling the different AV streams may create a

10 certain level of inconvenience similar to the inconvenience
described for the prior-art. Specifically, the user may have
to perform different operation depending upon the contents
or format.

It becomes a big problem to handle how received data

16 digitized by ,for example, digital broadcasting among
various AV streams. Particularly, in the case of MPEG
stream, there is no concept of random access in the middle
of the steam, since MPEG is standardized for application to
the broadcast or communication. Therefore, it s

20 impossible to use sufficientiy random accessibility which is
the best characteristic of disc media when data is stored to

the optical disc.

Disclosure Of Invention

25 The present invention is made to solve the above



15 Fig. 11 is a diagram show ng nmanagenent information derived fromthe
object information for each stream Fig. 12 is a di agram show ng

rel ati onshi ps anong a novie object (MVOB)) novie object information
(MVvoBl), and PCC information (PGCl). 20 Figs. 13A 13B, 13C 13D, 13E and
13F are diagrans describing a tinme map according to the prb3cY 2Wdenti on.
Figs. 14A, 148oodéde and 14D are diagrans each of which sheesusesobsst age of
the MPEG transport stream Fig. 15 is a diagram show ng rel ationships

bet ween an 25 audi o object (AOB), audio obflﬁct i nformation (AOBI) and WO
00131980 16 1 9 MAY 2003 PCT/JP99/ 06445 PGC information (PGCl). Fig. 16 is
a di agram showi ng rel ati onships anong a still picture object (S VOBS),

stil1 picture qigsbn " GRER (6 dF3rUOBRks 2B POIAAY ORIRI3A (6B, S

Fig. 17 is a diagram descri bi ng managenent infornation in Fi g.

18 is a bl ock d} madled i AR C I t @ ¢t tp ntion.
Fig. 19 is a bﬁggﬂfﬁﬂgna%eg‘&ﬁggDVD Jr“el'ggrggy%eaggofgfﬁyﬁg@tMg%réesent

invention. Fig.stPfaif vah R I0Cla dksAdiaHE oh aade\é@quwgr ioF thedahpddRPreduci ng
apparatus according to the present invention. Fig. 21 is a diagram show ng

the basic strudher estobaan dogeshemawiflor diffdrent akindoastaavi ngrebpest
(D VOB). 15 Fig. 22 is a diagram show ng a rel ationship between cell
informati ob and hée presssst mapvelotiomg e glepr odirstdtend to provide a
recording apparatus and a reproducing apparatus for the
information recording medium.,
In a first aspect of the invention, a recording medium
is provided for recording at least one of video data. The
10 medium comprises an area storing video data and an area
storing map information. The video data includes a
plurality of pictures, each picture being encoded by one of
an inter-picture encoding method and an intra-picture
encoding method. The map information manages video data
15 for each block having fixed data length. The map
information includes an address information and flag
information. The address information indicates an address
of the block including the picture to be reproduced with
each reproduction time. The first map has flag information
20 which indicates whether or not each block includes at least
a part of the intra-picture.
In a second aspect of the invention, an apparatus is
provided for recording information on the information

recording medium according to the invention, The

25 apparatus comprises a unit for recording decoder input time



of the digital broadcasting object. Fig. 23 is a diagram show ng a net hod
for using the access nmap during the special reproduction of the digital 20
broadcasting object. Fig. 24 is a diagram showi ng a rel ati onshl p between a
stream and the access map during the erasure of the di g|t g@g casting
object. Fig. 25 is a diagram showi ng the nmultistream 25 co ? dence of
the access magoos1ssdO 001 31980 17 1 9 MAY 2003 PCT/, f P99108GWIPHNEHIs 26 i s a
flow chart showi ng a process of creating tyi¢g access map. Fig. 27 is a flow
chart showi ng an entry adding process in each of the access maps. 5 Fig. 28
is a flow chart show ng a data reproducing process with reference to the
access map. Fig. 29 is a flow chart showi ng a specific data reproducing
process. 10 Bednfdbwlatfom cfaarlyiouk Out theefitstvend p oo Mietsip ored igvgdpcio teo t he
acconpanyi ng draw ngs, detailed description will be made for a DVD-RAM a
DVD recorder, dldck buvinbeayef tae prletkr radueitbddr néacidinfg tviee thes et

i nventi on. 15 <First Enbodinent> (Logic Structure of Data on DVD-RAM The
DVD- RAM accor dinfyt tbet héo gk eiserit diesy @it | stk @pdoeithie inbra-ayetdrend
manage integrally AV data 20 and, AV streans of many different Kkinds of
formats on a sidfif e3d¥8H. fehigeldingwhe tf|?6 fr‘ércdh& Sogksbages @insdhey
streans of _different for t? i ncl udi 8 estrlal br oad tI TX
program a®di gitat SHPBaAl Pﬁgrel"\far;#] grd t'&@srﬁqrtr@&ploﬁ‘ QXP%G e
transport stre r 25 video streamtaken by a digital video canera,
a still pictur }WOC(P( Fmtmbg ‘

In a third aspect of the invention, an apparatus is
provided for reproducing information from the information
recording medium according to the invention. The

10 apparatus comprises a unit for finding entries of the first
map corresponding to reproducing start and end positions
designated by a user, respectively, with reference to
decoder input time information in the first map, a unit for
calculating addresses to specify the reproducing start

15 position and the reproducing end position from the found
entries, respectively, and a unit for reading video data from
the recording medium based on the calculated addresses to
reproduce the read video data.

in a forth aspect of the invention, a method is

20 provided for recording information on the information
recording medium according to the invention. The method
comprises recording decoder input time information of a
block on the first map, correspondingly to a block number
of the block, deciding whether or not the block includes at

25 least a part of the intra-picture, and setting the flag for the



WO 001 31980 18 1 9 MAY 2003 PCT/ JP99/ 06445 taken by a digital still canera,
and video data coded in the MPEG program stream and so on. Further, the
data recorded in the DVD-RAM can be played in a given sequence. For this
pur pose, the DVD-RAM according to the 5 present invention | é\gvhﬂed W th
managenent information for managi ng the AV streans V\/ithout1§eﬁ R g on the
types of fomedonsolot he AV data or AV streans. First, struRCTAPeYeH45t he dat a
recorded in the DVD-RAM according to the 4§ esent invention is described
with 10 reference to Figs. 9A and 9B. A diagramin Fig. 9Ais a data
structure of a DVD-RAM di sc 100) which can be seen by a file system Fig.
9B shows a structure of a physical sector in the disc 100. As shown in the
figure, a firgiopkrtyawedf ohhahehyds €idiohS FHedt Por | feGotERG ithedl Bag3l

whi ch stores therein standard signals necessary for stabilizing servo
mechani sm i dewirréspanidingsy goalime bdocHidliebent.i ati ng from other nedia, and
so on. The lead-in area 31 is followed by a data area 33 which stores

| ogi cal |y avai |l abl éndaffifth faspect pdrithennvenaidi(, Beadtbwtd &s gera3Gdetdor i ng
signals simlar to those in the lead-in area 31. A front portion of the
data area 33 $porespigducing dréormadiamtiirem vithiecHinfer mankeneaondihg nat i on
for the file system Since the file system.is a known technique, no 25
details wPl| Weedbs®dr ASEQTAEIRI Y. theyin \vanteago Tilve 1methpd soowprises

PCT/ JP99/ 06445. The file system gl | the data in the disc 10Q to bhe
handl ed as di nH{ 9 eseaﬁ'ﬁefil aingho&i{sﬂn MEP 9KOrAESARAGB800d % r om

i ?'ect:ﬁ’rya! mad PAERBECEHER) Bhd Vﬁf%@i?égiﬁ#ﬁgﬁ%@% Byopadee? -
_ i F8ry r8ordcet
1 os cont ai niha e o ot A 2oy 2 BR e R BRRadlo e st on

files containifgp nfrggg%tcit%lg,gr cERBam gt NeqdPe Ve i i8S i€y ditRg to the

exanpl e shown in' Fig. t he ' managenent information file I's identified as

"VI DEO_Rio | F@eprofierstng-stertAYosities anal tee r@ driddaiciNgVORdVERB'siwainch
contains novie data, "D _VOB.VOB" which contains inmage data fromdigital
br oadcasti ng, fté@Bthéad8'uvdieattrileds,comspensivald| amthtraadand siadem.deHach of
these files will be detail ed here bel ow
from the information recording medium based on the
calculated addresses to reproduce the video image data.
According to the information recording medium of the
15 present invention, the transport stream sent by means of a
digital broadcast can be recorded together with other AV
streams, and furthermore, random access reproduction can
be performed for the recorded digital broadcasting object.
Moreover, information for identifying the validity of the flag
20 indicative of inclusion of the coded image (l-picture) by the
intra-picture coding manner is provided in the management
information for managing the stream. Consequently, also in
the case where the transport stream is recorded by a

recorder having no stream analyzing capability for

25 recording the transport stream, drawbacks are not caused



It should be noted here that according to the present enbodi nent, each AV
streamis defined as an object ("CObject"). Specifically, the objects may
include a variety 20 of AV streanms such as MPEG program stream MPEG
transport stream audio stream still picture data, and soq@ysEagdy of
these AV streans is abstracted as the object so that the managenent

i nformati onwdoosndse AV streans can be defined as object Per/EIpBEdsON
(Cbject 1) of a universal 25 format. WQIQO!SI 980 20 19 MAY 2003

PCT/ JP99/ 06445 (Managenent tnformation) Fi'rst, the managenent information
wi |l be described referring to Fig. 10. The managenent information has 5
object information 80 for nmanagenent of recording |ocations of the object

and attribute h fthed JEABCRRItR el i &y ormati on) 50
and 70 whi ch defuﬁl'g@plhay a%ﬁégeqﬁg]ﬁ\cg?tglea%g%@ét?(r]r@fgﬁﬁg&%h for data to

be played back fronataer®iy ROMthéOidfe nedave- deceriheg abphfafis odnis

possi ble for the AV streans because the AV streans have tine attribute and
other el enentsthe ovioratgtiaht hecigid igarimethd deotlithfeepeeis efnar i éntias,
certain differences fromthe others. AV streans having a common format are
stored in a satkeAUraitspoitesireame sendebyotheedogidahgbrdddcabt exdn be
information (Object 1) 80 includes general information about the abject
(Object G§ 8oaecardedbure the oinfetrimoation tresosdjiegt niediumbutee &% 80b, and
an access map 80c faor converting the object playback tine into 20 addresses
on the disc. TRBPALHESS RAp2 4DETREr GJacs sangiome @&RARS S e\ dt r eam

general ly has two standards domain and a data (binary digit

i.e, ati

string) domain, whi®RCGEIHN L%v%hﬁer’f‘g&m@Hrorrbl%ﬁ?WW'tr}g e8PRASPRBE. For
exanple, in a i fleo m coded. b EG 2 vid ich j,s ngw an WO
00/ 32980 21 1 8NG00 EHTAREE, JePro g Trimenar iRl sThntis aPEPSBAL vi deo
Sepentt no en’t HHPPhBRA M fis! BoSsiBIdT Wi AR ARG LRES e ofianded
depending on the level 'of conplexity o n i mage} 1s becom ng a nai nstream
Accordingqpo thhe tRINSOrtt 88crhSsent by the digital broadcast which is

recorded on the information recording medium with other AV

streams.

Brief Description Of Drawings
16 Fig. 1 is a block diagram of a drive unit of a DVD
recorder.
Fig. 2A is a diagram showing address space on a disc.
Fig. 2B is a diagram showing data accumulation in a
track buffer.
20 Fig. 3 is a diagram showing a file structure through a
file system.
Fig. 4 is a diagram showing relationships among
different kinds of prior art AV equipment and corresponding
media.

25 Fig. 6 is a diagram showing an MPEG program stream



5 no proportional relationship between the amount of data fromthe

begi nning and the accunul ated | ength of playback tinme, and therefore random
accessi ng cannot be perfornmed based on the tine axis. In order to solve
this problem the object information 80 has the access map qp 310
conversi on between the tine axis and the data (binary digit strin axi s
As wi |l be deeowibeed | ater, one object conprises a plural |PF§”B%9/°6%§ ect
units (VvOBU), and therefore the access map g80c has data that correlates or
associates the tinme region with the address region for each of the 15
object units. The PGC information 50, 70 are the information for
controlling the playback of the object, i.e, inage data and audi o data. The
PGC i nf or mat i oandOan’MAEGr esadpartusirteadh. data to be played back when the
DVD pl ayer plays 20 continuously data back. Specifically, each of the PGC
informati on 50, 70 Figli €atiesannildbpbrtion bé aeplCayedeeandviaepl aybac
sequence of cells 60, 61 , 62 and 63. Each of cells 60, 61, 62 and 63

i ndi cates any plaégbfatqd%drtﬁnn@wa@petsmesﬂ par the ?@r object. The cells 60,
61... will be described_25 later in nore detail. The PGC information
conprises two WO bil-31 9802 2 apre myh Qg petptipgshinsate kiengseated

Poc | E?Zh"bt.oh sﬁ‘%ﬁ)ﬁ%#ﬁéb%h{‘aar'ﬁé%cﬂ'f BeRAfTxIRds 9 g%ﬂﬂt%@%eréaﬁ f':edh
o ecor ded ubj et s Bl P Sl rXnPFESLENER HAR fdnT keR 68 nfl noa”

PGC i nformati op \élg é(}?r%bsrer can freely define the playback sequence. The
PGC i nformation an have the same structure and function differing

oniy in that the usprg dold ned BPegraRoRL A 7814 SoHEhi pech om0k aacr 10

Thus, description in turther detarl wll be made onl or the original
i nf or mati on 50 A\ASiighaw andFiehto}, ohhﬁ\@rdoghﬂakeP%alda‘mreW@tvnan
i ncludes at | ease one of the cell Information. The cell information 60 ...

speci fi es1@n oldiect to be replayed, and a 15 replay section of the object.
Generally, the PGC information 50 records a plurality of cells in a certain
sequence. This recof&.n@ BeguencdiagramesbeMingniasidratsisors face henPETe
information 50 indicates the sequence in which the objects specified in
respective cel I[dds@are repl ayed 20 Each cell, the cell 60 for exanple,

i ncludes type infor ITB.tI 02)[( T p 60a V\:gl ch i ndi at es the kind of object
specified, an objeck! Qdé ‘Fl ”(”@3]5 eving) T8 “W?ls hde%mqwe%nthe

ob) oot and endtAB CpoBPi 8h 3E T bBR Ao O AP BRIGR the ti me axis in-
the objechs WO 00L3{98§q %s"" oga"é'%r%os%\ﬁ%ré JhAREYHRNt information
derived from the object information for each stream.

Fig. 12 is a diagram showing relationships among a
movie object (M_VOB), movie object information (M_VOBI),
and PGC information (PGCI).

20 Figs. 13A 13B, 13C, 13D, 13E and 13F are diagrams
describing a time map according to the present invention.

Figs. 14A, 14B, 14C and 14D are diagrams each of
which shows each stage of the MPEG transport stream.

Fig. 15 is a diagram showing relationships between an

25 audio object (AOB), audio object information (AOBI) and



When the data is replayed, the cell information 80 in the PGC information
50 is read out successively, so that the object specified by the cell is
repl ayed by successively playing portions of the object represented by the
pl ayback 5 sections specified by respective cells. (Subclflgs’@ ?[Ig t he
bj ect Information) In order for the abstracted object infOrtrat % to be
appl i ed to vemowassaal AV stream a concretization nust bePCUIRPB&HEHed. This
principle may be understood easily as thggcl ass concept enployed in an

obj ect-oriented nodel. Mre specifically, understanding will becone easier
if the object information is considered as a super-class, and nore concrete
structures created for each of the AV streans are 15 consi dered as

subcl asses. FP@ECO9hfshmvetidhgRGCohcreti zed subcl asses. According to the
present enbodi nent, as shown in Fig. 11, the object information has

subcl asses definedFigs d6ngsi @ slibgrass, skowingl relatianehiubchesmgaa audi o
subcl ass, 20 and a digital broadcast subclass. Specifically, follow ng
subcl asses ar 8tidefi pkrtude comkiedte i(FoVREShn: WMl e pisitece i whde®dti on
(MVOBI) is defined as the object information for video data (in MPEG

progr am st reahjformation (SLYEHBSY; énd P 6r ifarsratipnVaBBICl)s defined as
the 25 object information for digital. broadcasti ng. (in MPEG WD 00/31980
24 ~ 9 7003 PCTISPoot De4ks t FanGiBRfatt r eARFCTIRIAG, JBPEACERPS mati on

(AOBI) is defined .t he. obj ighqrmation for audio, and still picture

vi deo obj ect i”?foorrrﬁ%{'f’gn”(g_@&s‘?}ﬁf‘ihdefi ned as the object information for
still pictures. E of at a ;Lo d r'hpee,dnm I +1he novi e
obj ect informati oﬁﬁ / ?ﬁcﬁgegﬂ?\(&g%%g&aafs?f@g genera?JI ?%Fg\r?,r?éﬂ_pon
(M.VOB_G) 824p MY bee8BheGhvehtfsm i nformation (M VOB _STI) 82b, and a T
map 82c. 10 The general information (M VOB G ) 82a includes novie object

I dentification infprgmation isMa/OBlbébk, dieyranPbjogctihieeCDMD NGekiofder

(M VOB REC TM, novie object starting tine information (M VOB V.S PTM, and
novi e objeéct erdiorditgn® tné g resta inir(WeMDBNY_E PTM) . 15 The novi e obj ect
streaminformation (M VOB STlI) 82b includes video streaminformation
(V_ATR) having codFig 2t 1i$ bautBwak diagramled et Pabh ptawemnwrber detaaudi o
streams (AST_Ns), and audio streaminformation (A ATR) having codi ng
attributes of reRECHYGIRIARRARIUS AGCPHEIMY h@ptBe P iafanidEyy@nlieddi ng
address of the novjie ogj ect in. the AV }]i | e, £I agback,ti me (VOBU PB TM and
data size (VCBU_SZbQJf dath %ﬂ'?ﬂéaﬁbf' QvgiRkethe psic (3\3’ ‘:'rel'ﬁ’é_ fBvie
0b) et Ut { (R 5 B0 B 'd Gl UV dad Oa B n3CBTSEE (b7 V3B,V © b ect
16 Fig. 22 is a diagram showing a relationship between

cell information and the access map during the reproduction

of the digital broadcasting object.

Fig. 23 is a diagram showing a method for using the
access map during the special reproduction of the digital

20 broadcasting object.

Fig. 24 is a diagram showing a relationship between a
stream and the access map during the erasure of the digital
broadcasting object.

Fig. 25 is a diagram showing the multistream

25 correspondence of the access map.



25 detailed later. WO 00/3t980 25 1 9 MAY 2003 PCT/ JP99/ 46445 The digital
br oadcast object information (D VOBI) 86 includes MPEG transport stream
general information (D VOB 3) 86a, streaminformation (D VOB STI) 86b, and
a T map 86c. 5 The general information of the digital bro cﬁcg@%liﬂ@ obj ect
(D_VOB_G) 86a includes digital broadcasting object identi'f i

i nformati onwddox@Bo | D), digital broadcasting object recorBETHEPINGHS

VOB_REC TM) digital broadcasting objegt; starting tinme information 10
VOB V.S PTM, and digital broadcasting object ending tinme information

(D_
(D_VOB_V_S_
(D VOB V,E PTM. The digital video object streaminformation (D VOB _STI)

i ncludes informati on (PROVI DER I NF) which contains additional information
provided in the di gFtgl 265 ibraafdoasichayt dhewingap Beccess! vflesrematingdi ng
address of the digital broadcasting object (D VOB) in the AV file, playback
ti me (VOBU_PB_Thg amcesatmapi ze (VOBU SZ) for each object unit (VOBU). The
audi o obj ect information ;AC'BI) 88 includes audi o 20 stream gener al
informati on (AOB G Fi®8ad7stipedn fiovor edxardn shxorirgT| pn8gentmndaddingap
88c. The audi o streamgeneral information (AOB G ) 88a includes audio

obj ect identifPEQERSS IeEGSaLl dhe(AeBeSS) MaRMi o obj ect recording tine

AOB REC TM, audi o_pbj starting tine 25.information (AOB S TM , and
o5 oo 1 eadi noFiane® Goboti8lot By 2RIWRS 3004 Sber SPSTAYGIRG

i nformati on (A -, i nfornmation (AOB STI) 88b include
Iaudi o] stlream(i %&ﬁ%{%gﬁ@iﬁ%ﬁé‘%ﬁ?w%@&%%m? but es 012 t he Iaudilcj) >

t The T 8 i I i d th i i in th
S AV Tl o pl ayback! [T me2tadsy Be Ty shfte: Si8miha el Bata " (N

audi o obj ect ur,ugﬁrg,gg@mg griedidi o object unit (AOBU) is the smallest
access unit in the audio object (AOB), and will be detailed later. Still

pi cture object information (S VOBSI) 84 includes 10 still picture general
information (S VOBS G) 84a, still picture streaminformation (S_VOBS STI)
84b, and #h S BEstMode Toe Cariihg et threelrpemdteal i nformation (S _VOBS Q)

84a includes still picture object identification information (S_VOBS_ID),
still picture objecWitko®fdragcei ineths aScyOBZR MBI Mravsniglsl, gpetailed
obj ect starting picture nunber (SVOBS S NO), and still picture object

endi ng pi ctur e dARASERticovHEE Penmadehtostd IDVH-RAMe 8t PP 197 @idRiti on
(S_VOBS_STl) 84b jncl L@SS Fti |1 picture atfribute information &V AT?Q
havi ng i nf or mafi$h &P RIBNPL&SoPEeie UG SmBedimants ef ithe pirgse

object. The S mag\ 8?{: i ncl udes a | eadi ng address of still picture object
(s voBS) in the"A¥'t9%, and data size (S VOB S7) for

16
<First Embodiment>
(Logic Structure of Data on DVD-RAM)
The DVD-RAM according to the present invention
makes possible to record and manage integrally AV data
20 and AV streams of many different kinds of formats on a
single disc. This allows it to record on a single disc AV
streams of different formats including a terrestrial
broadcasting TV program, a digital broadcasting TV
program transmitted in the MPEG transport stream format, a

25 video stream taken by a digital video camera, a still picture



each still picture. As described above, a streaminformation table 25
correspondi ng to each type of AV stream can be defined as WO 00/ 31980 27
1 9 MAY 2003 PCT/ JP99/ 06445 shown in Fig. 11 by putting the abstracted

obj ect infornmation into a nmore concrete data. (Correspondnggapejgieen

Obj ect Information and Cell Information) 5 Referring next_to Fig. 12, the
movi e obj ecWAWRHEHati on (M MOBI), which is one of the co?ﬁ?/‘g’?%‘%fﬁrns of
the object information (Cbject 1)) is takegg as an exanple to see
correspondence with the cell information. Wien the type information (Type)
specified in the cell 10 information has the value "M VOB") this cell
corresponds to a novie object. Likew se, when the type information has the
val ue "D VOB", taken e cdpitadottidspamdy a,oanddyidealdaieosesed iingthsj ect
and when the type information has the value "AOB", then the cell
corresponds t oMdhE SudPEP @tAMctStrésnBaseddors @ h8Nobj ekt odhéct dpl . the

object information (VO81) corre dj to the I D can be found. The object
ID has a one-tb‘?%ﬂ%‘g%gr r'8sp e??ggﬂfgrltqﬂe @0 @ DbjPe¥efp (v Bos9i N

i or mat i on 205 BARGEGS,) ¥ ol T Betr Suie DY RERANCEFEBHFLTAuE: the
! )."s BESEBE . .
nf ornati on (1957 Sabdrvec R by B €80 Wt B AR KL IR P ol o

i nformation (Sigfthdnading apld AVVR108LAIS8Qidfodt 9dé/6¥n_%(?9§ on . the

PCT/ JP99/ 06445 i nformation corresponds to the start tine information

(M.VOB_V_S_PTMypéstdrefdmnha e o¥bireciA vV i stametri V. sfifeeiméhe two val ues
indicate a sanme tine) it indicates that the cell is the first portion to be
pl ayed of the novi eFigbitectru€ure tolfetivé heatdaretonded inhehst BVD ARBAMSI ti on
information (Start) has a value greater than that of the start tine

i nformation (MavCerdig PTR) , the iprtisentesinnantiome d¢el Idésctibelde miblyed as
a mddle portion of the novie object. In such a case, the playback of the
cell is di) ayedefesmandoiFigsp end 8B ectA B agi@ mi if drigncBA(1$ ne

di fference) between the start tine information (MVOB V.S PTM and the
starting positd&iai AHrGHHE e oPf @St Py RAMe dégge! 00, which tan’be seen

by a file system. Fig. 9B shows a structure of a physical
sector in the disc 100.
As shown in the figure, a first portion of the physical
15 sector is a lead-in area 31 which stores therein standard
signals necessary for stabilizing servo mechanism,
identification signals for differentiating from other media,
and so on. The lead-in area 31 is followed by a data area
33 which stores logically available data. A last portion is a
20 lead-out area 35 storing signals similar to those in the
tead-in area 31.
A front portion of the data area 33 stores with volume
information which is management information for the file
system. Since the file system is a known technique, no

25 details will be described heresin.



rel ati onship exists between the cell ending position information (End) and
the end tinme information 15 (M VOB V _E~, PTM of the novie object. As
descri bed above, playback starting and the ending of a given cell can be
obtained as relative points of time within the object by usg nﬂgﬁ@astartl ng
information (Start) and the ending information respectivel cell

i nfor mati on, WaReAB st artti mei nformati on(M VOB _V_S_PTM andCT/P99/06445

endt i mei nf or mat i on(M VOB V_E PTMrespecti vy inthe

general i nformati on(M VOB _G) of thenovie object information (MVOBI). TheT
map ofthe novie objectis a table conprising a25 pl aybackti ne anddata si ze
for each novi eobject unit WO 00/31980 29 1 9 MAY 2003 PCT/ JP99/ 06445
(VOBU). By using th&h® fidp) syhtemehdkowe thieaydedtek ist thre diisce 188 tohbe
relative playback end tine of a given cel'l within the novie abject

descri bed abovdanteask aofliepcteries andr édesdasashowawin tfig.alér.esbs
conversion using the T p men%Boned above will be specifi caII descrl bed

with reference 4P H L0 éﬁ?ml g. 196, alsghe gatghamHedky
Shove he-t1 e "EORaR" BN 98e (LS PENGEHE B HT Flsadfory Hr"éwrﬁﬁh?wvdat 2’
size for e ch ﬁ’oel(?%’( ?R%eﬁbd'?' g%}é@w Fig. 13C shows the novie object

expressed sector s axis. Fig. 13D shows pack seri es as

an enl ar ged portiontpfe t hp Vi gegg{_ﬁg} d&O'Jd’%EgShOK#VCﬁ%{édecbr%”

Fig. 13F 15 shows an aud| 0 stre novi e obj is'an

program streamehB oM it O9AA S5 W8 %Mugeoofst "fﬁé@‘ ande anp}]QPd'fHeét ream
are assenbled into a packet (PES packet), and a plurality of the packets

(PES packets) ajentpankeg 2QdiolvideseqyenceaVi ru&hg exHP| Marfd@e itk
cont ai ns one packet (PES packet), and a pack is all ocat ed W|th one sector

(=2048B) for edsfermadomssiildarcbptaimagkddfordesdiqracksr (WaR@gingndhaudi o
packs (A_PCK) are nultiplexed into a single stream Al of these are
illustratd@ in AVglilasC, Asar3ingl18E thel ebeFmplewhooirsi686ig0 9A 9 thiay 2003
PCT/ JP99/ 06445 Further, an MPEG system streaméa eneral termfor the

progr am st reamfﬁﬁﬂatgredﬁ§ﬂértnfé)trﬂb%tl‘r?ncéﬂﬁallﬁsl fiadnps ' ¥iDHBcRToni zed

pl ayback of th tipl exed video and_audi ¢ streans. _The ting st for the
program strea Eigrajl I*'?"Ee ‘F’?%sérh?alp&) fifese RglAR aniflR i"Mi-VABS nBl?e tinme

wh he f d. _Th " f
(MEUOESJS%@WMME oP L5, BYR° BLIBR N AE Wien ke FEseTy
menti oned ear| ':%a dta'tg‘sfﬂc{\ﬁoro‘{? t'a‘?”b‘?{)‘ég'c’%%‘? Jggm 2 Phd BQ"vJ(EP%hOt her

10 hand, the ti rre anspor Cream (Program C ock

Ref er ence)yswhi %ﬁ@h%%@%u& heaid, "Bnaf sbNPH! eladfld (e dbeikY WAl be

detailed here below.

[t should be noted here that according to the present
embodiment, each AV stream is defined as an object
("Object"). Specifically, the objects may include a variety

20 of AV streams such as MPEG program stream, MPEG
transport stream, audio stream, still picture data, and so on.
Each of these AV streams is abstracted as the object so
that the management information of these AV streams can
be defined as object information (Object |I) of a universal

25 format.



The novie object unit (VOBU) is described bel ow. The novie object unit
(VOBU) is the smallest access unit within 15 the novie object (MVOB). In
order to acconplish highly efficient inmage conpression, the MPEG vi deo

stream uses not only inmage conpression using spati al frqu?%
characteristics within a video frane but al so i nage conpr€ssi N %9%% ng

notion char @gqniisesi cs between the 20 frames, i.e. noti onPCHARPHEHAS | StiCcS
on the time axis. This neans that expansi of a video frane requires
information on the time axis, i.e. information about a future video frane
or a past vide frame is required, or that the video frame nmay not be
expanded by itself. In order to solve this 25 problem in MPEG video
stream a video frane (called I WO 00131980 31 1 9 MAY 2Q03

PCT/ dP99/ 06445 picture) having no notion characteristics on the tine axis
is inserted evéMarspemehtSisfmronatioaghi evi ng hi gher random accessibility.
The novi e object unit (VOBU) includes sone packs 5 from a pack contai ni ng
the | eadi ng data of Fnst| -{hiect masagemepdcknfonmedtiatrel wilbeber d es qpilzéd
containing the |l eading data of the next I|-picture. Thus, the T map
conprises the daferrénge tpt fdgnutfer of hpadranagreregon onfaraatiein h&¥eBU)
and the playback time (the nunber of fields) of the video frames 10- within

e a0 e Tl

(icE y Serafobf el sobf btk Thichfend) BB, o
((){)/tagiugle;jnb%/hgcgur?uqﬁa'ﬁfﬁgﬂ‘t%r}é plqgl‘%gcﬂﬁﬁq r[r!gaé'pgﬂg?gl) %& e@?ﬁ?%ﬁrrﬁngtof

each obj ect un;tlgyﬁaic&egbné\g?é{do j%!:étw _b%ﬁn%g;aﬁctélﬁgyngg?alﬁgagg be

accunul ati ng t ipeagabapackerromenheuphgs-RAMacks) of each object unit from
the first object unit. According to the present enbodinent, the first three

obj ect uniigs (VOBU)Thak abevendiescolliedtaldryoBomhayeddsib3e fardti?d Avel ds
respectively. Thus, fromthe above 25 cal cul ati on nethod, the video frane
after one secosdré®fs BAEHO$E81880 AY btde b A083e PG I PaRTIH4YUS and
other elements in common, although each of the different
formats has certain differences from the others. AV
streams having a common format are stored in a same AV
16 file in the order of recording.

The object information (Object |) 80 includes general
information about the object (Object GI) 80a, attribute
information of the object (Attribute |) 80b, and an access
map 80c¢ for converting the object playback time into

20 addresses on the disc.

The access map 80c is necessary because the AV
stream generally has two standards, i.e. a time domain and
a data (binary digit string) domain, which do not have

perfect correlation with each other. For example, in a

25 video stream coded by MPEG-2 video which is now an



fields) fromthe top of the novie object (MVOB) is found to be included in
the third object unit (VOBU#3). Likew se, the start address of the third
object unit (VOBU#3) is found to be the 223rd sector fromthe head of the
obj ect since 5 these object units (VOBU) respectively haViQdﬁA\a @azes of
125, 98 and 115 sectors. Adding the obtained address value'to ac? ress val ue
for 5010 segionoSi9ehi ch is the M VOB start address (ADD CHET/IRPY(6#48 t he AV
file provides the start address of 10 thepdata to be played. (n the above
exanpl e, assunption is nade that the video frame which is the 60th field
fromthe top of the novie object (MVOB) is to be played. As nentioned
earlier however, the MPEG vi deo does not all ow decoding 15 or playback from
any one of aliintieteatformatestakdartdhos theavode ot bergamybasé of ardrdabtem t he
top of the object unit (VOBU shifted by 6 fields away fromthe 60th field
so that the plhitbacktest fat snéthoodt He Iwpichutbe | bitshratled e cbteapadat a
pl ayback can be started exactly fromthe video field 20 specified by the
cell by decodi dgreeiagoven 6theellayehi oforoapspxiyi myf ahe imagel Is
descri bed above can al so provi de pl ayback end tine of the novie object
correspondi ng P8CORENEh@ Fb"HQtsitEﬁ]gi“n tAeceeding ke ottt meihogdhdthai@ 4sidr ess

035, R SR Ao SRR Sl o)
L o S, BRI S8 A AR .
P15 S S O AN L A PO Ay

recording a tepaesld bdl tRE X9 |PRAUdH §6! 4 iveMih|L pirBBIERYI n @b ect
is an AV stream encoded by the recorder itself, the digital broadcasting 10

obj ect (D_VOB) ob$espdt infoAVWasiorears@®@namgied the t hicdesor daapi t 88ld Fbpce in
the digital broadcasting object data transmtted froma digital broadcast
satellitellds reoavdedian restweenMivee tepecakisard thehdatantddiang digitade by
the 15 recorder, internal structure of the streamis clearly known;

however, when shdndat saaxis.a r é&sul widf ki r ebasaerébeddi lgeri ntogvenalobgectict ure
is not known unless the streamis not analyzed, and therefore it is

i npossi bl e to RAREPtIEESTanBRIralityi of paisial] units AMABYES, tand Nheeef PBdsport
stream 20 suppljed through the digital satellite broadcast. In the present
enbodi nent, ththe #EHeFE PRPaBOF HRuSals thabGRlrPEAaT (i ASSRE!

transport stream a?:il to be descri, edt her e Bel ow. Fi g?N 14A sho a? EG
transport stre iMe 198108 Wittt ZAPESIRATSPERN of Ot 128 PoPf HARket s.
Fig. 14C,:1 9 00l 31980 PCT/ JP99/ 06445 34 shows PES packets.
Fig. 14D1s Omo%gﬁg%%g%/}?eam As shown in Fig. 14A) the MPEG transport

stream conprises a $Rel GO ihfGFMBPdn PPEKELS- albeth & PRI ftation for
controlling the playback of the object, i.e. image data and

audio data. The PGC information 50, 70 represent a unit of

data to be played back when the DVD player plays

20 continuously data back. Specifically, each of the PGC
information 50, 70 indicates an object to be replayed, and a

playback sequence of cells 60, 61, 62 and 63. Each of

cells 60, 61, 62 and 63 indicates any playback section of

this particular object, The cells 60, 61... will be described

25 later in more detail. The PGC information comprises two



packet includes a header, an adaptation field, and a 5 payl oad. The
adaptation field includes a random access i ndi cator

("random access_indicator"). The random access indicator indicates that in
this transport packet or the follow ng transport packet (n%re g&ﬁ@l sel y,
the transport packet having the same program I D), a next b t (i.e.
10 the PES peebeisson which the first byte of the PES packBET/aRsp8As first)
contai ns an access point of the video strezm or the audi o stream
Particularly, for the video stream this indicates that the I-picture is

i ncl uded. This random access indicator can be used for 15 determ ning the
vi deo object unit, and creating the T nmap. The transport packet has a fixed
size of 188 bytlegdsménef@rrreatt@rplcemprnsyngfamroamgpfmat RfaCknformraugnoyt es
/188 bytes = 10 TS packets) are recorded in one sector of the DVD RAM
conpri si ng 204§%y@@§ avises fefinedoBG G| mfosmzdioandle adhe mrdainal

sector in the |e ogect (OI‘BX‘{% is i ?S|ble|nthe digital

br oadcast i ng o @t ip ! 'Feéﬁt?@‘lwnﬁpql Y\gg?ﬂefﬁtse%\m‘ EMDonl y
be nmade by the sect of There ore even | t he di qgi,t al rdlrg Li gject
information in rteﬁé’r?eﬁapu?%n n’é&@oﬁﬂ'%g tH& p?%&ﬁ?)%fck %StBia £ the

bj egt 0al. 3
gDC\1/'|/§P89]/8 44gq{teﬁé)(r\r4%})b%?{ Lﬁdoé/p a@d g‘ﬁ ﬁf rlgl y4:) oﬁﬂﬁéhﬁow e
obj ect unit exm;ﬁ&%fme&@G@J”#P&rrﬁétn%?\cti@rSthézﬂrsetrhéaﬁbﬁé%n%e@éﬂﬂe

accuracy of the dress 1s not secured in map when vi e obj ect
unit is definedn? tpﬂa‘?ﬁafcfko@e% éRESPOrThBapket iRfdMration 50 aasgoo
J

packet. Therefore, the novie ect unit (VOBU) is defined by using
have the same structure and functlon differing only in that
the user-defined PGC information 70 is defined by the user.

10 Thus, description in further detail will be made only for the
original PGC information 50.

As shown in Fig. 10, the original PGC information 50
includes at lease one of the cell information. The cell
information 60 ... specifies an object to be replayed, and a

15 replay section of the object. Generally, the PGC
information 50 records a plurality of cells in a certain
sequence. This recording sequence of the cell information
in the PGC information 50 indicates the sequence in which
the objects specified in respective cells are replayed.

20 Each cell, the cell 60 for example, includes type
information ("Type") 60a which indicates the kind of object
specified, an object identification (Object ID) 60b which
identifies the object, starting position information ("Start")

60c on the time axis of the object, and ending position

25 information ("End") 60e on the time axis in the object.



the sector containing the transport packet. A PROVIDER INF field of the
digital broadcasting object streaminformation (D VO8 STI) includes an ID
for 10 identifying a broadcasting conmpany and particul ar information
related to each broadcasting conpany. Referring nowto Fig, HAEY zﬁ@scri ption
will be made for the audio object information (A081). Agai r? subcl ass
derived froWPoHd9%bj ect i nformation, the audi o object 15FCRPBPREMFon is
basically the sane as in the case of the a®vie object information. A big
di fference, however, is that the audio object is an object for the audio
systemonly and is not formatted into the MPEG system stream More details
wi Il be described here below 20 Since the audio object is not fornmatted
into the MPEG syst ¥heR ridtindai@ 5 neerleyass dhe cabl ik matiomme 6£udho

obj ect. Therefgre Qere is no reference tine for indicating the playback
start time or ﬁep;ﬂ[’ ybRrRation AP JF FREI-QU! SuCORS IMPBEL SOTHBSL t he

audi o obj ect rt, ti 25 (A S,.T in the apdi o object general

i nfor matji on ?b\% 6Bj%§8e§éﬁ%§ém¢¥(fb%“F‘éTf%?’B@i%%@gS S sgivelys
entered with Q, audi,0 ohj e tine AET is entered
with theWIpI ay é?:%ﬁ ﬁéﬁ‘iﬁﬁ? ha.’lplﬁﬁret E’Igﬁ,%&a(%ﬂ”éfset%%@%?ﬁ??i g’%ﬂl’éﬂﬁpt he End
field in &he g f ik i i relative time within the 5
audi o obj %ct ) %%ﬁé{ct]rg%% I fflzi%gangé/ E?gﬁﬁgﬁg\gdg:gllgat a fromthe MPEG video data
is that playback of the audio data can be started at any audio franme unit.

Therefore, the audio object unit (AOBU) can be defined as the audio frame
nul tiplied by (8mpcl@ssbsegtithel Objbet auehmabigpt unit is too small,
however, a huge anmpunt of data nust be handled in the T map. So, the audio
object unit is nadn terder dloroshesabstraogid objddte iahbedtationmttofbéhe

movi e obj ect, which is about 0.5 second. The T nmap nanages the pl ayback
tinme |length af®Rlied ot ansaeival AN saelrraud oo eztization meserbéng now
to Fig. 16, description will be nade for the still Pi cture object

i nformat 1On (8rovESey. AfisnprirRcipleumaudze derdecstdodneebidyobpethe
information, the still gi gture obL cf information (S VOBSI) is basically
the same 20 aS'FHStHRNECERE YPPIAKe AN @bitdectionisntadi medel. pilore

O e, SR, g BFo B8 A sPUF S R Bk T o
object i's not R Rblied | ¥ OcbSidER% as a super-class, and more
concrete structures created for each of the AV streams are
15 considered as subclasses. Fig. 11 shows these concretized
subclasses.
According to the present embodiment, as shown in Fig.
11, the object information has subclasses defined as a
movie subclass, a still picture subclass, an audio subclass,
20 and a digital broadcast subclass. Specifically, following
subclasses are defined as concrete information: Movie
object information (M_VOBI) is defined as the object
information for video data (in MPEG program stream).
Digital video object information (D_VOBI) is defined as the
25 object information for digital broadcasting (in MPEG



system stream More details will be described for the audi o 25 object
i nformati on here bel ow. WO 00/ 31980 37 1 9 MAY 2003 PCT/ JP99/ 06445 The

still picture, differing fromthe novie or the sound, does not have tine
information. Thus, fields of the starting information and t,{] Sﬁ@dcg@g
information in the still picture object general information ? » 3 ) are
entered w t hwa ol3msmber representing the starting still piRETIPW06445
(Start_Video) and a nunber representing tipg4last still picture (End_Vi deo)
respectively. Further, the Start field and the End field in the cell are
entered with respective picture nunbers wthin the still picture object

instead of the tinme information. 10 The small est access unit in still
pictures is thdréanaperbf sttadm)pi ctAmeaio Tebgect hén®mraption deAOHH] ds t he
access map, which is a table containing the data size (S_VOB _SZ) of each
still picture. defénedeasitheqabiest intenmatigaséer rudiso #ad siibveigtaires
shown in Fig. 17. Fi % .17 shows the entirety of the managenent information
in the DVD- RAMVigPOhOPipEt dpEermatimny (SLVORY) by defénpanagetmiobiect
information will _ be descriped here bel ow. As_shown in Fig. 17, tkt VD- RAM
according to tHBf‘b?'Béglrﬂn efﬂfo&itﬁén?'qeié”ﬁﬁovi ﬁ@(ﬁ’?\mcﬁfjh%led O n’ﬁﬂig i

gener al ingorggfaé%o&éégyﬁ‘%hg%%ré%.a variety of information tables 92, 94,

96 and 98 i'n nformati on 50 and 70. The VM3 90 is
managenent i nformati f he di; i C ai i pt
oL 1A gpobie YOTbE i ALl ot 2R Bl S

information, i.e. start e origin ormati on 50,

the user VIO QRoHGH reath Myed@Pa PLI{IRYRLSH4oMIa) DRI CCE2a,

information 70, and the variety of file nanagenent tabl/es 9Z, 94",. Access

to these tabl emblie dbje¥d, sHé'am hacormatos (! vOB_sgfigrgamg ain@ bhe
poi nter information. 5 Now, the file managenent tables 92, 94, 96 and 98

shown in Fig. Idiapi 8Rcbe detailed here. Each of these tables 92, 94, 96, 98
is a table for managing data files conprising the objects, and is prepared
for each RPnd of objldw sgeheraéxanforamation t f_&/OB_Gl)f oB2eanagiludetshe 10
novie files containing novie objects, whereas the table 94 is for nanagi ng
the still picturevie|eRjegnidentifipation| infarmaidosbi Mt\é0 Bad Hestraéed

above. L1 o0l el FIB ARG SIS GO BREL OPN® RFE ABtree

starting time information (M_VOB_V_S_PTM), and movie
object ending time information (M_VOB_V_E PTM).

15 The movie object stream information (M_VOB_STI) 82b
includes video stream information (V_ATR) having coding
attributes of the video stream, the number of audio streams
(AST_Ns), and audio stream information (A_ATR) having
coding attributes of the audio stream.

20 The T map 82c includes a leading address of the
movie object in the AV file, playback time (VOBU_PB_TM)
and data size (VOBU_SZ) of each of the movie object units
(VOBU). The movie object unit (VOBU) is the smallest unit
to be accessed in the movie object (M_VOB), and will be

25 detailed later.



15 information in the PGC information. During this operation address of the
object information is identified via the file nanagenent table 92, 94, 96
or 98. For this purpose, each of the file managenent tables 92, 94, 96, 98
contains information about the nunber of objects under managenent. 20 ID s
of the objects, the size of each object information, and 38 MAY 25

exanpl e, whao whesobj ect | D shows a sequent order, based RFTIPAYS4U4SHj ect | D
specified by the cell information) it is possible to determ ne an order of
t he object specified by the cell information in the object 25 information
managed by the file nmanagenent table. Then, WO 00/31980 39 1 9 MAY 2003
PCT/ JP99/ 06445 fromthe order of this determ ned object information and the
file size, an offseThipaségitah bhheadcast abljdratssnifrm &tohi I ®_vO&8jén8ht

tabl e can be calculated to obtain | ogical address of this determ ned object
information. 5ipglutenn MPESg. tignsprét noviream | eganesageneimforamdos2 is a
table for mana%in nmovie files containing novie objects. The novie file
managenent tabl® BacP La88 a traawe dndofmatiamiBbPBaurS TN 968.) anda)
92b,..., and the_table nagi ng informati on (M AVFITI) 92h containing the
10 nunber of névileM&H @g%'i nformation and the size of the novie objects
managed by.the table,92. The disc_.successively. reco.ds _sane nupber..of novie
obj ect i nf%r mat i on ig'et I"r%e'ﬁﬁ%lerméw f%not?jfeé{‘ei r‘f{'gt“r?at ibdﬁaccgcft')ﬁ%ti'ﬁgd in
the informatio mi n rLi.er he. 1 i j i tion
92a", each i ncl%ubaérs&tt(@e"generglljei%n or'hg ?%%E(ﬂ_@gﬂ@??d&gﬁgﬁnﬁ’idrﬁ%d;gti on

(M_VOB_STI ), a@ﬁeh?ﬁ]@fzfaﬂaﬁ- ifrim®fiont 1B -R/@Epu)limc' dRfR%atl e ol Al K nll M

and size (VOBU_ENT) for each object uni't [VOBUD). The same structure i's used
in a table (S_AHjetx 94rkeordthgrnagime stidd_vow UREdD i TRE, Contdightdlg
still picture objects, a table (D _AVFIT) 96 for nmanagi ng digital

broadcasti ng fidresadsandtanhgi ng dbgettl brewgiehsd i ng Uhject s, irgodneatiahl e
(A_AVFIT) 98 for managi ng audio files containing audi o objects. 25 The
original PGEC i rfDorviGtA_ovi_50 REoM) aiaTsd t dhiggitzl Ibroavd@aGdigd oBi0jedd &nddingY 2003
PCT/ JY99/ b445 information 61, 62, 63" in the order of playback. The cell
i nformati on codimenifiormatian dh Y& Be¥pdhdTM)to the object information
(type and object I1D). and the_ playback section information (Start and End)
within the object. The  digital ~ video object stream ‘information
(D_VOB_STI) includes information (PROVIDER_INF) which
contains additional information provided in the digital
15 broadcasting. The T map 86c includes a leading address of
the digital broadcasting object (D_VOB) in the AV file,
playback time (VOBU_PB_TM) and data size (VOBU_SZ) for
each object unit (VOBU).
The audio object information (AOBI) 88 includes audio
20 stream general information (AOB_GI) 88a, stream
information (AOB_STI) 88b, and a T map 88c. The audio
stream general information (AOB_GI) 88a includes audio
object identification information (AOB_iD), audio object
recording time (AOB_REC_TM), audio object starting time

25 information (AOB_S_TM), and audio object ending time



5 pl ayback section information shown in the cell can be converted to
address information of the object substance through the access map in the
object information. As described earlier, the original PGC information 50
differs fromthe user-defined PGC information 70 only in Lt 2dodre
original PGC information 50 is automatically generated by e recorder so
that all of wbeomb§oects recorded in the disc will be pl ay@ETHPROEEE t he
userdefined PGC information 70 is infornmatggn in which the user can freely
define the playback sequence. Thus, the user 15 defined PGC information 70
has the same structure with the original PGC information 50. By abstracting
i n advance the information for nmanaging the AV streans, it becones possible
to define the phéytmakiocoon{AQB i Bf Gt i oTreucAGB tstee PAC [nfformmatioan 20
and cell information without depending on the information peculiar to a

gi ven AV streartQBn&T ) n8Rbnin plastd Hlaudio istregmalinformaigs AA SATEINS.
Thus, environnment can be realized in which users can play AV data w thout
payi ng attenti dreNiog $@divor gttrdbutes efithise@udiousitigamhe Abevd- deseri bed
data structure, a , WO 00131980 41 1 9 NMAY 2003 PCT/JP99/ 06445 new AV
format can be 8% 1PCluegspsr R2AINGt3dERRs8aPh ther R dire obieptDRARCDY

gp:%a?: N h e tE ARl thﬁ’%?ék82}6’&;%5?3?;&)2\3%%5?naﬁita“ésim ayer
R rri i Q. r.n .or i A

opt 1 cal di s | SRRBE T2k 1 il A AP TBEE R APRILNT i RRRYS,

pi ckup 1701 , %'EQ&%HCQR%U}%W@@’ rﬂai%s?ka%fa%%ry&gto?’n t%epéﬂﬁgg?er

1705, a TS dec n audi o decoder a stil I cture deco

1708, a switch dyjbQtaoB)CUHd Ailebeldéiajiéhe ARy cal pi ckup 1701 reads
out data fromthe optical disc 100. The ECC processor 1702 perforns error

correction and 15 oShel miReussi emdtoinfanigadndagavaBsiyraskinuiiibders 1703
tentatively storesthe data after the error correction. ThePS decoder

1705decodd$ t o gilildy ppcogreangeneeairs isimimativime DvVEO BE| &lt)( BA4PB) stiThe TS
decoder 1706 decodesto play transportstreans such as the digital
br oadcast 20 objrictu(® sA@)amhéntard atidec dderV OBY_83dpd84 bt o apidayameSaudi o
obj ect (AOB). The still picture decoder 1708decodes to playthe still picture
obj ect. The swif@R 178%3wi t chdhanosdtlhe @éeldters agosratzoprformpationt ry
ofdata. The conty qlbers TL1 oty ol s jeach conponent of Lhe 28 playsr, = VO
information (S_VOBS_ID), still picture object recording time
15 (S_VOBS_REC_TM), still picture object starting picture
number (SVOBS_S_NO), and still picture object ending
picture number (SVOBS_E_NO). The still picture stream
information (S_VOBS_STI) 84b includes still picture
attribute information (V_ATR) having information about a
20 compression format of the still picture object. The S map
84c includes a leading address of still picture object
(S_VOBS) in the AV file, and data size (S_VOB_SZ) for
each still picture.
As described above, a stream information table

25 corresponding to each type of AV stream can be defined as



42 1 9 MAY 2003 PCT/JP99/ 06445 The data recorded on the optical disc 100 is
read by the pickup 1701, goes through the ECC processor 1702, and stored in
the track buffer 1703. The data stored in the track buffer 1703 is then
entered into one of the decoders 5 1705, 1706, 1707 and 1708, and then
decoded to be outputted therefrom In this swtching operét MY A%

control l er l/ddosssxecks the read data and sees the type inboromboans of the
cell information in the PGC information pegviding the playback sequence
according to the nethod 10 described earlier. The switch 1710 is controlled
to switch according to the type information so that the read information is
sent to an appropriate decoder. The player of the present enbodi nent
further conpriseswn diigi t #igi nterfase 1gQkihgr sheP! HbRordd AV olfjedtr eam
to external equipnent. Through this interface with an appropriate

communi cati on pmidrocatiosuiritoas mibiFE1884 ceate @58, the AV stream can be
fed to the external equipnent. This is especially advantageous when a
program of a new AV format is outputted through the digital 20 interface
1704 to be played in the external AV equi pnent, w thout using the decoders
in this player (CarespeadendedetvesniObiest Isiaspatian andheell mjommatieal in this

pl ayer, a new decoder 1709 adapting_to the new AV format nmay be coupled to

the track duffer 1788FPHINEeN&LidOnky0 ad 25thednarie o kigdt infgraetsanr s
1705 - 1708. 980, 43 1 9 MAY 3 PCT/ JP99/ 06445 i,

Oper ation by Dﬁ/mg{o&éer‘yhi\é}t'f ?'é?e?éggg FRNGRG etf8rﬁ|§g.°(fl C‘%)Ep%gg’éri be
t t d i f V| ; i { th

Shvortion for TREIAARRRL (SRR AT IEC aRERO LAY han Datafnlel (8 e as
shown in the fic%‘r'Fé’séBg%eQ\Q (WeT>Telst %rcgﬂgggiﬁ%@o%er interface 1901 , a

systemcontroller 1 an anal og tuner an encoder 1904, a digital
tuner 1905, an 10 apgendahel9Pfe mf@rﬁmﬁanapll%a?%Spéﬁﬁ?ed%dtﬁed@énd?r

1908. The user interface 1901 provides a display for the user and receives

requests foom {hforunationThassyss emmigentKolv eB"1362s re1agas rake ors kel s
overall of the DVD recorder. The anal og tuner 1903 receives VHF and UHF 15

waves. The encadenotBDbmjevter tlsikevaisey sitgeral the ntyp aliigifbamatigmahast o
encode the digital signal into an MPEG program stream The digital tuner
1905 recei ves $heevrive WgMiQB"bitbadcdbei og!l Tarrasplonts t0o@6 digilalzes an
MPEG transport streamsent fromthe digital broadcast satellite. 20 The

di spl ay appar aigagte@stimg|kiesta and mphpNothardy pepdakermalisre masThie
decoder 1908 dec?des"e&g%lAV str(gams. ;I'he decoder 1908 incla_des decoders
shown in Fig. ¥&'Y$h OES HRE o (AR eSRAI S48 an A YR IRPBIREE f ace

1909, 2 UHgCK DU B A0 L LARPOUeRt R O 8 b
information (VOBI) corresponding to the ID can be found.
The object ID has a one-to-one correspondence to the
movie object ID (M_VOB_ID) contained in the general
information (M_VOB_GI) of the movie object information
20 (M_VOB_I).

As described above, the object information
corresponding to the cell information can be retrieved by
using the type information (Type) and the object ID (Object
ID).

25 The starting position information (Start) in the cell



WO 00/ 31980 44 ~ s MaY zoos PCTIJP99/ 06445 RAM 10D. The digital interface
1909 is an interface for outputting to external equi pnent through such a
protocol as | EEE1394. In the DVD recorder having the above configuration, 5
the user interface portion 1901 first receives demand fromtﬁ ﬁ[@r The
user interface 1901 transmts a request fromthe user to tr?e 2\{1

control l er 1aPaaigkhe systemcontroller 1902 interprets thecT/Eivedss i nto
commands to send to appropriate nodul es. Yhen the request fromthe 10 user
is to record an anal og broadcasting program the systemcontroller 1902
requests the tuner 1903 to receive the program and the encoder 1904 to
encode. The encoder 1904 perforns video encodi ng, audi o encodi ng and system
encodi ng on t hnfavndatianr eceinespdbd§r dm t heeanstarg ttimee 180@rmatioan put

t he encoded data to the track buffer 1910. The encoder 1904, upon

comenci ng t he(MadfABay opePditMbef thedsoie pb)a@/@acmfcytraatlom meWhen
(MVOB_ V_S PTM. of the MPEG program stream encoded 20 to the system

control | er 1908he ayot vahigs 'ﬁzﬁ’r‘ﬁﬂ%lamﬁ@ﬁ’q HéMéncbidil Agl Qﬁ)‘@rsatt%é‘rﬁ)t%%nds
the time length and ze.informatio t he nmovi bj ect .unit VOB to the
system cont r oI Fe ggieaférsgoﬂf’[:ﬁof‘np%%r‘?aﬂ'B)ﬁeF’o?Féﬁéa’F‘PrYdet‘h’élelc map’ ! 25
Next, the mco raol l.er 902 |ssu rrecardin WO 001 31980 45

MAY 2003 EY P Tl st W§T h ey iarige 18°sbt6°thf’§?HQa& (Te To11

takes data stog%g Wi tiaemw FaldL0uRan, B80T 4, 1hLS Shgher e on o

t he DVD- RAM di at tine, stémcontroll er nstructs

the drive 191LiyfanfafiBns|@ YOBE\D SHPAIMT! iCMnaIL4 R ¢haf thE0cagres di ng
in I'ng

to the allocation ormati on of the Tile ystem o the recording

operation is desawsegdyed hgsugemitar®UISraoht op freélurﬂ%tvueTbB{éétop [equest
fromthe user is transmtted through the user interface 1901 to the 10

system cont rol kaxhl@02asBE)etisysplemicack rof lthe te0P ishdelagsdefrdmetisd op
request to the anal og tuner 1903 and the encoder 1904. Upon reception of
t he stop tequesopf rafm the Diygeemn dont tbel edified@ncehe(temeoddiffet@pse) he
encodi ng operation, 15 and sends the playback stop tine (M VOB V E PTM of
the |ast encodb&tweE® ghegsbtaitstineaninfer metienstMm\@Bt Mol $ P TMDANAS t er

the encoding operation is over, the systemcontroller 1902 creates the
movi e obj ect E'F%r nekarding position information (Start). The same

relationship exists between the cell ending position
information (End) and the end time information
15 (M_VOB_V_E_PTM) of the movie object.

As described above, playback starting and the ending
of a given cell can be obtained as relative points of time
within the object by using the starting information (Start)
and the ending information respectively in the cell

20 information, and the start time information
(M_VOB_V_S_PTM) and end time information
(M_VOB_V_E_PTM) respectively in the general information
(M_VOB_GI) of the movie object information (M_VOBI).

The T map of the movie object is a table comprising a

25 playback time and data size for each movie object unit



20 (M_VOBI) based on the information received fromthe encoder 1904. Next,
the systemcontroller 1902 creates the cell information corresponding to
the novie objet information (M VOBI}. The inportant point here is that the
type information in the cell information nust be spemﬂedgsils 25 "MVOB"
As described earlier, the information in the cell wo 0ol 31 9 MAY
2003 PCTI JP3%¢6 0@xidso i nf ormation is configured w thout dep@ﬁ@i’r’??@’owf‘t he

novi e object (MVOB), and all informationgshich depends on the novie object
(MVOB) is concealed into the novie object information (M VOBI). Therefore,
an error in recognizing 5 the type information in the cell information wll
lead to inability to performnormal playback, possibly resulting in system
down. Finally, (VRBUYYyst By cosinglther TL9A2 pr, etiuest sl ativve dp layd dldd Istartf i ni sh
recording the data stored in the track buffer 10 1910, and to record the
novi e obj ect i hioe manidortheMredatiy earpd aydid ck néndmitmen of Tiee givieve d@ill
records the data remaining in the track buffer 1910, the novie object

i nfoor mation ( MWUEIN thadma ecelbjechf de aatibed @bave CADRAR cennsétrient | y
conpl eting the re%é)rdl ng operatlon 15 Next, description will be made in a
case of the usé® gat Por recording a di gital broadcast program The

tf dj tal_broadcast
{ransm 18l thr ougiNNG ULY | AROFPSEe S8BYSTBidhe HSemiBant fol FLAP 1002

;rggo?)éSt Snmd2?h§"o%g Iylzg’; w2 %he\g rlegtz%% égt&%\%gagf aldéyn&ﬁé’ﬁégt ra&sport

stream sent fr t u 1 i entahhr. al yzer 1906
to the track bﬁﬂé%%gb k?eg'aﬁgr\yzggéw‘g%éf |nlr33l? 1%{%tsértdgqf3?3m t he MPEG 25

transport stream thejst arda t§RBwisNR6 TP | §BjectdO (AP BOIBP rbbrb sBrvfiyg 2003
PCT/ , JF99/ 06445 (D VOB V_S PTM as infor ITB.tI on necessary for generatl ng the

di gi tal br oadca5d é89dedpiest drnftwmtm@n s VOBF)g. ambB semewst bhe time
information to the systemcontroller 1902. Next, the analyzer 1906

det er mi ne$0t he mayyi eoniyrésingirtihte (IWERYh oBfi playlleaM?EGn'se aaspothestaéam and
sends the tinme |l ength and size of the novie object unit as information
necessary for ecizatforg enh Tanpe tobjeet syt et OdHdj ol IFdg. 198L. showaoul d

be noted that the novie object unit (VOBU) can be determ ned, as described
earlier, based!BA ME¥ieQRIGAt expressed on the data (sector series) axis.

Fig. 13D shows pack series as an enlarged portion of the

movie object. Fig. 13E shows a video stream. Fig. 13F
15 shows an audio stream.

The movie object (M_VOB) is an MPEG program
stream. In MPEG program stream, a video stream and an
audio stream are assembled into a packet (PES packet),
and a plurality of the packets (PES packets) are packed

20 into a sequence. In the example, one pack contains one
packet (PES packet), and a pack is allocated with one
sector (=2048B) for easier access, Further, packed video
packs (V_PCK) and audio packs (A_PCK) are multiplexed
into a single stream. All of these are illustrated in Fig. 13C,

25 13D, 13E and 13F.



10 access indicator (random access_indicator) in the application field
contained in the TS packet header. Next, the systemcontroller 1902 outputs
a recording request to the drive 1911. Then the drive 1911 picks up the
data stored in the track buffer 1910 and records the data i 15 t he DVD RAM
disc 100. At this time) the systemcontroller 1902 al so i nfl Y48 drive
1911 where tweoosiosse 1911 should record the i nformation orPcn‘l'Je99m64sta 100,
based on allocation information of the filggsystem Ending of the recording
operation is instructed by the 20 user through a stop request. The stop
request fromthe user is transmtted through the user interface 1901 to the
systemcontroller 1902. The system controller 1902 then issues the stop

request to the digi FairthaneranlMP EGdsy bte@natyesem 190gendralhemanaigizer
1906, upon reception of the stop request WO 001 31980 48 ~ 9 MAY 2003
PCT/ JP99/ 06445 threorptdgy a9y sséme amntarod | erangd@rt stopant)hecamtd inzi tgme
operation) and sends the display end tine (D VOB V. E PTM of the novie
obj ect unit (VGBEMP$ fdie syashramazeden| aFiEerkrahdper muktiplexad wideosyst em
5 controller 1902 After the conpletion of rece|V|ng the digital
broadcasting, t#ed 344 iEmStsa Ms! | erha gom ec seamgs fFehe ha Q.rparam G4Eeant i ng
abject infgrmat,io the nformation received fromthe
anal yzer 306) 'énﬁﬁﬂéf‘*f@r@@ t”h% SEMP) Y F?r}&t'lrkﬂicé(’)??egb%ﬁélmﬁg to
the digital brag sti.ng.ob ornatl at mhl the type
information in ‘?ﬁéﬁcihﬁ Fﬁ%%?mﬁflg IPE Bg@é‘ﬁ)l e%é PX/Es° Jﬁ‘ﬁalslt?rt t he
system cont rol il 0% FRAVEN IMNE GBI Ve S5 AL difa fol SHolPEO8H) 8t the
data stored int trac uffer
end time information (M_VOB_V_E_PTM) mentioned earlier
are time information obtained from the PTS. On the other
10 hand, the time stamp for the transport stream is PCR
(Program Clock Reference) which indicates the time of
input of data to the buffer.
The movie object unit (VOBU) is described below. The
movie object unit (VOBU) is the smallest access unit within
15 the movie object (M_VOB). In order to accomplish highly
efficient image compression, the MPEG video stream uses
not only image compression using spatial frequency
characteristics within a video frame but also image
compression using motion characteristics between the
20 frames, i.e. motion characteristics on the time axis. This
means that expansion of a video frame requires information
on the time axis, i.e. information about a future video frame
or a past vide frame is required, or that the video frame

may not be expanded by itself, In order to solve this

25 problem, in MPEG video stream, a video frame (called |-



1910, and to record the digital broadcasting object information and cell
information. The drive 1911 records the data remaining in the track buffer
1910, the digital broadcasting object information (D VOBI) and the cell 20
information on the DVD-RAM di sc 100, conpleting the recor ;ifé?z%qu%?ti on.
The above description is made on the basis that the user es request to
start and stwpowaesor di ng. Wien a tiner recordi ng functi onPEHIANAEYS provi ded
in a VIR 25 systemis used, the systemcogfroller automatically issues WO
001 31980 49 ~ 9 MAY 2003 PCT/ JP99/ 06445 recording start and stop conmands
in stead of user's request, and thus the steps of operation performed by
the DVD recorder are essentially the sanme. 5 (Pl ayback Operation by DVD
Recorder) Nextpigiuagbhdukvigenat mation charapristiosden thie tinbe akdscis bed.
First, the user interface 1901 receives a request fromthe user. .The user
interface 1901insedhadi e¥erheaboyiliedtS 132 aONEheaclyir\Wmac ioher| eandgop. The
systemcontroller 1902 interprets the user's request to commands to send
themto approp?f@@esHidid¥es. For exanple, when the use's request demands

| ayback of PGC inf i.on, t.h | 902 I he PCC
nformati on and celiNqsmaygr miissh KB EAYQRUR iofilutescimiing’ 5% o oy e
nformation and _ Wi Gt smovid b

conpri 5i ng oncl gV T SRR ORlg meSRmd la BE g B MBurs g mhe
system cont r ol b gy ¥ odiade | ABHT4FE e [P k Yith elini A A1 bRRIRE &L | 1 the

cell information in the PGC i'nformatio en the type informatTon Is

"MVOB', it ”Eéf‘%tehﬁ’éxtthﬂp%’tﬁd.ea'ﬂhb@,bt¢190|'la¥ﬁﬂloi Sohprisbsepye r@s04 ded as
t he MPEG program stream Next, the systemcontroller 1902 refers to the ID

of the cell in§iremqtheonnbmbiir bifnplatke) adr eaghoBijBOt MRVt \OOBRLY and
i nformati on (M _VOBI) WO 001 31980 50 1 9 MAY 2003 PCTI JP99I Ch445 fromthe
t abl e (M _AVFI Thhe PHiaybpstketinter(thel hemble02f tfhveld )i afithet arde @ddagass and
end address of the AV data to be played according to the start tine
i nfor mat i'tth ( MASBN\tIS: RN cAnen i @B .i nf or mat i on
For example, an assumption is made that the value of
Start in the cell differs from the value of start time
information (M_VOB_V_S_PTM) of the movie object by one
second (60 fields),
15 Now, the playback start time of each object unit in the
movie object (M_VOB) can be obtained by accumulating the
playback time (length) of each object unit (VOBU) in the T
map from the first movie object. Likewise, the address of
each object unit in the movie object (M_VOB) can be
20 obtained by accumulating the data size (the number of
packs) of each object unit from the first object unit.
According to the present embodiment, the first three
object units (VOBU) of the movie object (M_VOB) have 24,

30 and 24 fields respectively. Thus, from the above

25 calculation method, the video frame after one second (60



5 (MVOB_V_E PTM contained in the novie object information) and T nap.
Next, the systemcontroller 1902 sends to the drive 1911 a request for

r eadi ng from DVD- RAM 100, together with the start address of the reading.
The drive 1911 then 10 reads out AV data fromthe addressqg lﬁﬂﬂ t he
system control |l er 1902, and stores the read data to the trac er 1910.
Next, the swmmmasmntrol | er 1902 sends to the decoder 190BCRUFI¥EHi ng
request of the MPEG program stream The 132decoder 1908 then read out the
AV data stored in the track buffer 1910 to decode the read data. The
decoded AV data is outputted through the display apparatus 1907. On the
conpl etion of readi n(}; all the data instructed by the systemcontroller
1902, the drividelda) Tremothe teg of Hbe2moMist ehi@eh{ MoV @B)1isoPouRdt ta he

readl ng operatjon, is conplete The system contraoller 1902 then issues a
command to theP Eet'b%i’é’rdegd@ ttgest”&tfdt Iﬁ’}lﬁlcéyﬁﬁt'k (YfeBM#Bh. FheewdsBder

%Z‘i:t gggzg?:efg%e‘z@ Beb s om0 Tt‘g'fg&ﬁ‘ﬁphé bt T 1aR el £ fioferi’me:f W
| 31 51 1 Y , 44

repl ay oper atig I\Q% ﬁ%n)laéﬁé%& %%‘Za‘{fb?r%gﬁ rs'ié%t ﬁ‘«reg%(? é/ggb (%’éggt% %Wa(%%t ae
o1 gi nal BOC ces e o A ST VOB rRER oo i f A AR HIEER 8P o

is to be playegysHay® g 1t1tyesglc@yp@ck oper ation of the AV stream can be
performed by the Same steps of operation whether the original PGC contains

only one digital broadnegting obiaeled RAEHss Coalr N aadirdsd i vyIu¥ novie
obj ects, contains a plurality of digital 10 broadcasting objects, or

contai ns both favi 60dlf esectansl dvigidhal ibr oddcad i WP Bbj Satrt Faddirfmirs t he
same goes with a case in which the original PGC contains a plurality of
cells, or in a(ABdx_Of F)hwitlsier thief ANeti! ®Q o Fideashdhe startaaddoeshj ett
(ACE) and1 a hetrhtf\\{'iasttar te(()’j1 be played.

In the above example, assumption is made that the
video frame which is the 60th field from the top of the
movie object (M_VOB) is to be played. As mentioned
earlier however, the MPEG video does not allow decoding

15 or playback from any one of all video frames. For this
reason, the playback starts from the top of the object unit
(VOBU) shifted by 6 fields away from the 60th field so that
the playback starts from the |-picture. It should be noted
that a playback can be started exactly from the video field

20 specified by the cell by decoding the above 6 fields without
displaying.

The method described above can also provide
playback end time of the movie object corresponding to the

end location in the cell information, and the address of the

25 movie object in the AV file,



15 i.e. the still picture object (S _VOBS) are handl ed essentially in the
sane procedures by the sanme nodules, differing only in the configuration

wi thin the decoder 1908. In these cases, the decoder 1908 may be confi gured
by the PS decoder 1705, the TS~ decoder 1706, the audio degogg (g9 1707, or
the still picture decoder 1708 as shown in Fig. 18. Next, an exanple is
taken for awsH®8198% whi ch the decoder 1908 does not have RGHHBIH5 es for
playing all kinds of the AV streanms. If t%® decoder 1908 does not have

pl ayback capability 25 for the MPEG transport stream playback operation by
t he WO 001 31980 52 1 9 MAY 2003 PCT/ JP99/ 06445 decoder 1908 is inpossible
as described above. In such a case the digital interface portion 1909 is
used to supply ext &adl d\a piiigitali t Rrepdcastng sekieat t HfadMmatiesn be

| db h | i ) h || 902 find

oy o el (B DD G e s aolee ot BN ET oM el Ih6 AIRALIEH 7Bt o

| back of digital.b d ti, bj t D VOB ted by th

Doy oacK b o BrEh LA oY CPRRIBNTOLRE S8 hegring - FRGEr ceBlad0s ¢ or
1 | 1 i ti . .908 | back. Th

oA orer i dPgdfIf R0t husSTIGY | IhildE BErREeEsIRE] dfedt BPACS: (T

accor dancg W 41,4 o% SOMBURIGAL | BRI OfiREOlorbck NS neaRRGRIgd di gkt al

. i
interface. Ot her operations perforned are e same as those perforr‘rgd when

the movie 15 obifasie (dd VERwEGeP! 3¥ethaf HEIGHBRIe THBe bE (WRAQ OWRtiRker or
not the decoder 1908 is conpatible with the AV stream requested for repl ay.

This judgment ¢vadate@l made by relkeraysgem aont terestritd02 Byohtigalstingr the
system control |l er 1902 nay ask the decoder 20 1908. (DvD Pl ayer) Next, with
reference to FSpecPicaldypDVirhpillaydh eac amviiengobpettheipr esenAM neéndamn i s
described. The DVD 25 player is a realization of the player nodel described
above WO 00Inoeded3 by the recorder itself, the digital broadcasting
10 object (D_VOB) is not an AV stream encoded by the
recorder itself since in the digital broadcasting object data
transmitted from a digital broadcast satellite is recorded:
directly.
More specifically, when encoding is made by the
16 recorder, internal structure of the stream is clearly known;
however, when the data is a result of direct recording,
internal structure is not known unless the stream is not
analyzed, and therefore it is impossible to make the T map.
It is possible to analyze the MPEG transport stream
20 supplied through the digital satellite broadcast. In the
present embodiment, the T map is created by using
information within the MPEG transport stream as to be
described here below.

Fig. 14A shows an MPEG transport stream. Fig. 14B

25 shows an enlarged view of transport packets. Fig. 14C



1 9 MAY 2003 PCT/ JP99/ Oh445 to play the above optical disc. As shown in the
figure, the DVD player conprises a user interface 2001 , a system
controller 2002, a display apparatus 2003, a decoder 2004, a digital
interface 2005, a 5 track buffer 2006 and a drive 2007. Thge ;ﬁgr A@?t erface
2001 receives requests fromthe user and displays sone ind‘% A to the
user. The sywodmse¥ntrol | er 2002 manages and control s overP&TPE44fe DD
pl ayer. The di splay apparatus 2003 include84a TV nonitor and speaker 10
system The decoder 2004 decodes the MPEG stream The digital interface
2005 connects to | EEE1394 and so on. The track buffer 2006 tenporally
stores the data read fromthe DVD-RAM 100. The drive 2007 reads data out
from t he DVD RANIQAWS. PFie pRviBeisay & ge IR fh@Wsad vilewestr® sy f or ms t he
sanme pl ayback operations as in the DVD recorder described earlier.

| t
shoul d be noted t hat™ hEhOWR RAV F i8¢ kA, athan MBI HansRHE Stesam
enbodi ment. However, .the sane descri p1ii on so far cggs be_en%madg aﬁ)gl ies to
other media. 20CARETHIR%eAt SRRt Pon AR A th 2 HELYS i t BiSt &ranehCRkdi a
t he DVD- RAM h i cal_ dj .. Further, di ng. 1o th t
embod; ment .t neb 208 r EARRIAS S aobPERR Ty Ahe 28ebaLlH oSy ot Eioh
the digitalg int : [ db
the decoder’ my B it put iod PaoBeraom (1t By S8R ramAessss”
PCT/ JP99/ (445 paicBiENY("f 4k QUE 4 HE8L 8 Fr?diic'éttgf'f)aceﬁﬁ’é’er%d‘&lﬁ’l“ alchysaquest

fromthe user.Further, accordingto the Presentenbodi ment, theaudio data and
the stillpicturigdatataer pidieaited apsti gueSthdat arghéperi ngatkem or the

t heMPEGst r eans. However , t hesedata may al so be recorded inthe fornmat of
MPEGsyst enst r eafnllowing transport packet (more precisely, the transport
packet having the same program ID), a next PES packet (i.e.
10 the PES packet in which the first byte of the PES packet
appears first) contains an access point of the video stream
or the audio stream. Particularly, for the video stream, this

indicates that the [-picture is included.

This random access indicator can be used for

186 determining the video object unit, and creating the T map.
The transport packet has a fixed size of 188 bytes.
Therefore, a plurality of transport packets (2048 bytes / 188
bytes = 10 TS packets) are recorded in one sector of the
DVD-RAM comprising 2048 bytes. While it is possible to
20 handle as 1 pack = 1 sector in the movie object (M_VOB), it
is impossible in the digital broadcasting object (D_VOB).
Data reading/writing in the DVD-RAM can only be made by
the sector. Therefore even in the digital broadcasting

object, information in the T map is made up of the playback

25 time length of the movie object unit (VOBU) expressed by



<Second Enbodi nent> 10 A second enbodi nent of the present invention wll be
descri bed bel ow by using a DVD recorder and a DVD- RAM as exanpl es. Since

t he basic structures and operations of the DVD recorder and the DVD- RAM
according to the present 15 enbodinent are the same as thogg jky thg first
enbodi nent, their description is omtted. In the follown art| cularly,
descri ption WPI0p3188 gi ven to the structure of an access rrg’ ?9/"544& gital
broadcasti ng object (D VOB) which is an olggect for a digital broadcast. 20
(PCR map and PTS map) Fig. 21 shows the details of the access nmap accordi ng
to the present enbodi nent. As shown in Fig. 21, an access map 86c¢ i s nade
of a two-hi erarchy conprising a PCR map 25 811 and a PTS nmap 813. WO

001 31980 55 ' bhepyupdePaf/ Vet dasakr&s.vxn@rd the dryatsizepradatieasmiovdeobj ect
(D VOB) is to be recorded on a disc, a streamis recorded for each ECC

bl ock as a rec&PdfRY wmttexm%%@d the pypbearnef $&dQffrecording is

al ways started at in the ECC 5 bl ock., The ess nmap nanages

gln oEj ect i nha ]E)I FI %ﬁ'l ¥ t?@%tﬁ%ﬁf%ﬂg@&fi‘lr@ﬁﬁ r?édfm%r%i&f%ﬁ I8t NBtC

I N i
of OtChZ acgetsseﬁﬁ%%() nrgéhgl g‘pwﬁ? &Q?Pe{f?{dﬁ?g%; %glléeﬁ 'qaq‘% Ht un !
I nteger ofgl O'ionpéefr%'?ﬁj éﬁr%héﬁ%ri &?e?ttfjem%ovmft m—%ﬁgpbgﬁlplédtﬂ?eztgt h

plurality of transport packe exahple

bl ock 21" i nchlat 8l Whal ifdkig oblaEeaRil (vesisey s.f&@ame?dl%g,l uaIRg 15

The PCR map 811 Is a tabl'e having an'entry ¢ rresp ing to a bl ock, “and,

therefore, hasthBes&eftr aaﬁbsrnm[g ﬁmértlrsﬁsp%rt%%du@pks The PCR map 811
manages, for each entry, a PCR (Program C ock Reference) given to the

transport packet prAviRROVWDERe IINRdfiaflda @0 tHeclkiiyndil caired dyadthegentry,
and an | -picture included flag 811la for the block. The PCRis information

i ndi cative of abhbjest $toeaimpunfoof athen ddd a VIQB a Sddjothes|udB®e dn dilctfore
included flag serves to identify that the data of the I-picture

(sel f-repi®ducédpnéifpingur & obrapEcastind dara RaBYst ARd 2Pagticid@rin the
bl ock. In the present enbodinent, the | WO 00/31980 56 1 9 MAY 2003

PCT/ JP99/ 06445'5f%ftrn?é'qfhéﬁlﬂf@d’ e RA%h PreadqREtiAgeSOMPAN Y he bl ock

the PCR given 16 ¢ nETPEHBE0ROYh GBI S2 105 B reP Heaawsh pRamh Brock —
210 are StorEdth@ En‘alg%gje&trr)(formatlon (AOBIl). Again, as a subclass
derived from the object information, the audio object

16 information is basically the same as in the case of the
movie object information. A big difference, however, is that
the audio object is an object for the audio system only and
is not formatted into the MPEG system stream. More
details will be described here below.

20 Since the audio object is not formatted into the MPEG
system stream, no time stamps are included in the audio
object. Therefore, there is no reference time for indicating
the playback start time or the playback end time of the cell
or the object. Thus, the audio object start time

25 (AOB_A_S_TM) in the audio object general information



5 of the PCR map 811, as well as the I-picture included flag (" 1 ") for
the 20th bl ock 210. The PTS map 813 is a table for managi ng the val ue of
PTS (Presentation Tine Stanp) for each I-picture in the digital
broadcasting objet (D_VOB). The PTS map 813 is 10 conpri seq gofyat he3PTS
value for each I-picture and an index indicative of a block nunber in which
the |-pictunodesi9sacl uded. In the case where the I-picturBTEP®PA¥Uded in a
plurality of blocks, only a nunber of a he®l bl ock of themin which the

| -picture is included is stored as the index. In 15 Fig. 21, it is apparent
fromthe PCR map 811 that the /picture is stored fromthe 20th to 22nd

bl ocks. In this case) the fifth entry of the PTS nap 813 stores the head

bl ock nunber ofAORI_Gf) ds B otarest wighi Bclwliengashidh g -a1 dicuodjast tewrdi ndex

for the PCR map, together with a PTS value 20 ("200") in the head bl ock. As
shown in Fig. 2MerHAPBRAGR M) iis sepipred nWithgthe kawPaelk 48R bl ock

"ndi cated by t K&"8Mr yF UENNS TP ehcal sRS Sherol BUR AaADRIe FNEdI? ELgBndi g

to the PTS val i es) t Y. US e ...W0 00131980 57 1 .9 MAY 2003
PCT] JP9910b445¥§Pd§?H0?A®Egn%&Re'nst ?ej‘qugﬁgphﬁ“ﬁtéegﬁb‘@l 'mR Y’I‘]Q"Pmﬁ for
the PCR of LhEoPdgidEP 813. (Reproduction using PCR mapl PTS map) 5
Referring to Fig. 82, hext’, description will be given to a nmethod far

reproduci ng a digi t ahotheardapséiidcePbectnd romy R a4t GrBRi 1A WiPRIGt he
PCR map 811 and the PTS map 813. First of all, the structure of D VOBl wll

be described. l0ddbedbesiis tstatuptayeaok dthend MiBlo dathheafB® SAartddt he
first enbodi ment. Therefore, the differences between the present enbodi nent

and the first atbadymentdioi flae dastcri Dadrbeébosy. the Biuglic2d3bjdcyidmit
broadcasti ng object genera! 15 information (D VOB 3d) Sfia has an |-picture
flag validity {ALQBBAIcand dldafknedzas ithfeorwsli o dimafiSlnooktiglied' py8a28y The
| -picture flag validity flag 821 indicates the validity of the (picture
incl uded 19ag iintegeh PHRtER: apdiesebiget whidvis tPie sl dadk e weviati ofnat i on
823 indicates the size of the 20 bl ock conprising, the nunber N of ECCs
descri bed abov&USh@EMOYAL qf-daka Jpust by Nanqdlgid in thagT ePer: orS9 d&Rei f yi ng
the validity of the |l-piciure.included fl i s provided for the fol] ow ng
reason. Wen a &4 Rsﬁgﬂ?cgt"%'érﬁscgh%g? {)Oeatg%aq'ﬁ%ﬂt WPSP?%{}} ooefde\Ft hout
identification @f: .l:plctu 2 Lidity,.of . the l.-pictuge_i ed
flag shoul d be 0%%"8‘6’%1@@3}‘9 Mﬂ% Y)%]bg&, WHitht s abcputCto.g sb@‘éh‘é‘?'
The T map manages the playback time length and the data
15 size for each audio object unit.
Referring now to Fig. 16, description will be made for
the still picture object information (S_VOBSI). Again, as a
subclass derived from the object information, the still
picture object information (S_VOBSI) is basically the same
20 as in the case of the movie object information. A big
difference, however, is that the still picture object is an
object including data of a plurality of sill pictures, and that
the still picture object is not formatted into the MPEG
system stream. More details will be described for the audio

25 object information here below.



5% 1 9 MAY 2003 PCT/ JP99/ OA45 previously decided in order not to

erroneously recognize the |-picture included flag during the reproducing

operation. Next, the procedure for reproducing the digital broadcasting

object will be described. 5 The structures of PGC infornaﬁ@onﬁﬁagﬁl) and
0

cell information (Celll) are the same as those in the first e I ment .
Start positivemoosndser mati on (Start) and end position i nfor REEVRINOEENC) of
the digital broadcasting object which areggtored in the cell information

indicate the value 10 of a PCRin the transport stream In the case where
the digital broadcasting object is to be reproduced, a position at which
the digital broadcasting object is to be read out is determ ned based on
the start position Tihg stithtpioturest differigtofeami the heowis lori Hiemaundn in 15
the followi ng manner. Wen the cell information is stored in user-defined
PGC i nf or mat i othoegheokhave pgretindarmetde fat Thw S, nldptds &f thetshartingre

whi ch is optionall esi gnated by a user and the readi is perfornmed with
a random acces'@.foéé‘qgi'?%taap gl‘?, epRéng; mfaimatan; r‘nntﬂge s?'eiﬁt PHEYY & on

i nf ti Start), i d wi_th P t i t he, PCR
1oL 0, { Bl RIS RS AR RS AR et Pl M ™
R e T L T e S e e
PCT/ JP99I1 06445, ;. " IS h i i As
descri bed abovae?epr%;rg%@)gﬁrr% erri ntgnPoﬁwt%tégf’g%tt\r/‘glddgt%?é%ﬁa‘imﬁo)ent ry

of the map corfespedivagy ! O Fiutenst altheP&ialrt Geid fidBiHOE RSt Aeld i al SO
referred to as "mapping". 5 Next, the I-picture flag validity flag 821 of

the digital brgpslaastiae ebteeédi witl relsipart(ie (iBtGHe nesmuwmakedthithen the
flag 821 indicates "valid", the |I-picture included flag of the entry #i of
the PCR i s chettkedtilWpdntartee olbljeck idebsadoof tineltiche idiorimpiiotwure (that is,
the value of the flag 10 is "0"), the next PCR entry, that is, a PCR entry
#i+1 is cecked in The sasbletdnaccesSubsdébusnstiyl, pitkiresaishthe fcams nued
in a backward direction (a proceeding direction) until the head bl ock

i ncl udi ng the effitél upictpses oJﬁU-!S,V\ﬁgﬁ Bhaap pisclefnehcd udd® AP the

PCR entry #i 15 which has been first checked .indicates, tha bl ock
i ncl udes” the | MRt M’r}'\écst”r?ata P%‘?'e[ fO N2 QN Hithendata gSize i%)-,\{]ﬁg-éeé}ch is

continued in a irecg_%]i giowa{da PCRentry#i -1 which is the PCR entry, that
i s, aforwarddi PE&T s((i) &8 L%r(?'direction) until the PCR entryof the head

O e ines et QYEE AT BRI SEERE 4y bS8V
16 shown in Fig. 17. Fig. 17 shows the entirety of the
management information in the DVD-RAM. With reference
to Fig. 17, all of the management information will be
described here below. As shown in Fig. 17, the DVD-RAM
according to the present embodiment is provided with video
20 manager general information (VMGI) 90 and a variety of
information tables 92, 94, 96 and 98 in addition to the PGC
information 50 and 70.
The VMG! 90 is management information for the whole

dis¢, which contains pointer information, i.e. start

25 addresses, of the original PGC information 50, the user-



reproducing start block. Next, a time designated by the end position
information (End) in the cell information is conpared with 25 each PCR

val ue stored in the PCR map 811 ) thereby 3 9 MAY 2003 WO 00/ 31980

PCT/ JP99/ 06445 60 detecting an entry # of the PCR map qugmgag[jgg;fi es the
foll ow ng condition. Consequently, the reproducing end bl ock can be
specified. MOR0BINBA s End s PCR #] (2) 5 The reproduci ng B¢HEPPY¥PSck and

t he reproduci ng end bl ock which are obtaid®d in the above-nenti oned manner
are converted into address information of the digital broadcasting object
(D_VOB) by using the block size information 823 of the general information
of the digital 10 broadcasting object (D VCB_Gﬁ), and, furthernore, are
converted int deliRedssP 5l or'ﬁ'g?\”ﬁﬁtlcm a Q. e@8nH whihen Yadedy gidfal file

broadcasting object is stored. Then, data,is read qut fr he fife by
usi ng the addr“%égapﬁf"b?'ﬁé??gﬂeﬁ@%egae'codéﬂ'c&rﬁf ?%ﬁ?‘mgguﬂ% qq’\ ?ﬂe PTS
map 813, nore Na AN entry indicatiwv f the regproducing,start bl .ock

obt ai ned by t%ﬁP 'mpggf%’rbggrg}aorﬁséﬁég tRy r%?%tqﬁirh@gtﬁg éﬁ?ryp%'fntteﬁe PCR
map 811 to thq{\fé)g‘mgpi%nl?TS map 813 through an index. By giving, as a

di splay start tinme, the PTS value obtained by the retrieval 20 in the PTS

map 813 tg the dec, , e C t ng4p Stgy u t hat
the data igs not di ggﬁ%yetglabéggr gﬁ? gﬁ'?ir?nngﬁlpnt(rﬁcﬂclg?e(?%y%ﬂiebg}gﬂ%gg

descri bed abowhowANHPNFagGCEs? WaPr HICHbOAi 8T HR .M eqoa6ledodi ghéak
broadcasti ng object can be perfornmed 25 in an optical disc according to the
present enboditabhés 92, 94, 96, 98 is a table for managing data files
comprising the objects, and is prepared for each kind of
objects. For example, the table 92 is for managing the
10 movie files containing movie objects, whereas the table 94
is for managing the still picture files containing still picture
objects.
As described above, the object information is
identified based on the object ID stored in the cell
15 information in the PGC information. During this operation
address of the object information is identified via the file
management table 92, 94, 96 or 98. For this purpose, each
of the file management tables 92, 94, 96, 98 contains
information about the number of objects under management,
20 ID's of the objects, the size of each object information, and
so on. For example, when the object ID shows a sequent
order, based on this object ID specified by the cell
information, it is possible to determine an order of the

object specified by the cell information in the object

25 information managed by the file management table. Then,



WO 001 31980 61 ~ 9 MAY 2003 PCT/ JP99/ 06445 ( Speci al Reproduci ng Operation)
Next, a process for special reproduction, that is, rapid feeding
reproduction will be described with reference to Fig. 5 23. The speci al
reproduction is performed by referring to the above-nentioned |-picture
included flag. The |-picture has a maxi mum si ze of 224 KBl 9THéYeZE re, the
| -picture iwopeswsrl |y divided into a plurality of bl ocksPQraPpp06#4Scor ded.
10 Accordingly, a PCR entry continuously 4&ving a value of the I-picture
included flag of ON (that is, "1") is set to one unit and the speci al
reproduction is perfornmed for each unit. As shown in Fig. 23, for exanple,
it is assuned that the I-picture included flag is set for each PCR entry.
In 15 this cadeomutRER e vfANiS detea e ertbjectrinformamvchanddhe

| -picture included flag is continuously ON are set to a reproduction unit
of the I-pictile @idedaan otfisedspasdidigpn dhehedartnddessaref ribad foet from
the file in order to be decoded and reproduced. Wen each of the bl ocks 20
correspondi ng managePertedabies san-3beo pakauliadedontn eobitgin cddgigal the
process skips to an entry #n+12 in which the |I-picture included flag is ON
in order to pet9drags I %\éﬁr%ﬂlﬂfﬂ‘i‘kfﬁ%fomﬁé‘tdé‘)ff’”l“ﬁéi%@ur e. By repeating

Lhe abovenTent | oned, b gteaR sk Ha B Bhar e Bla Shartd b SBRIYS, 1 o
VY 2003 PCTT g9 054 Pulin " 5148 e FRLTALSEY, SaalBut! oL, >
(57 2oL oo bRs® I 8IS IR TaBRRERY Ml B o diedn 1
basical |y the saWgeasbjdet Pinteemation (MPNPOWAYI 924 Marg specihidcakhley.
table managing information (M_AVFITI) 92h containing the
10 number of movie object information and the size of the
movie objects managed by the table 92. The disc
successively records same number of movie object
information as the number of movie object information
contained in the information 92h. As mentioned earlier, the
16 movie object information 92a,,, each includes the general
information (M_VOB_GI), stream information (M_VOB_STI),
and the T map. Further, the T map includes the display
time and size (VOBU_ENT) for each object unit (VOBU).
The same structure is used in a table (S_AVFIT) 94 for
20 managing still picture files containing still picture objects,
a table (D_AVFIT) 96 for managing digital broadcasting
files containing digital broadcasting objects, and a table
(A_AVFIT) 98 for managing audio files containing audio

objects.

25 The original PGC information 50 contains the cell



PCR entries corresponding to a start position and an end 10 position which
are designated by a user are obtained, and the |-picture included flag of
the entry at an erasing start position is checked. It should be noted that
a bl ock including the head of the I-picture is not an eras'gg%sft% bl ock
but a block just after the block is the erasing start 15 b X reason
is as foll owsooohblidol ast data of a previous GOP(G oup of PrPCr/amoesy4sar eal so
storedtoget her in thebl ockincluding the hgad of thel-picture. Therefore, if
t hebl ocki ncl udi ng the head of thel-picture iserased, the GOP 20 just before
cannot nornmally be reproduced to the end. For the erasing operation,
noreover, the sanme process as in a start block is carried out for an
erasing end bl peflerniatibai 1, B2, @¥EN inhehb-8r¢étIeF bgybdeR. f ITage adelt he
entry #n-1 which is the erasing end position designated by the user is 25
ON, a retrievalnfieniatipher coatairessd dnfoumtaitiormn emtreys pafndimigchto Whe

00/ 31980 63 1 9 MAY 2003 PCT/JP99106445 the |-picture included flag is ON
is retrieved iabjept ooéetinagian rdytpicorgndhabjest I nexnd ethe ypthykackon.
When the entry with the I-picture included flag of "ON' is detected, a

bl ock i ndi cat eges}icdh iBfeipation (Sdest @anhEad) e¥itbdnethis yolHecd. sekheo the
erasing end block. In the exanple of Fig. 24, the PCR entry with the first
| - pi cture 3 ncl Bg%HbFFﬁg SGCtRN of RERTIPALIQIN ShRNN | theesel|#aan be

Ther ef , bl ock di he, PCR #n ] f h #n+1
o set toihe oFRONRIbbfockadReFe Uiiarmnlian v 168coBie0l TuasiAteRS

correspondi ng h?h&e&ﬁhpt% g%gsgs fé' oriw}‘fﬁ%%%gﬁfggmng%ﬁggggmmnversel y, In

t he case where pi cture included -1 designated by

ih ‘F : o Haed _ Cxi : . it
€ user as the eraﬁb”&e%@ﬁb‘é‘kﬁ;é%ﬂ&&séﬁ3&%‘?{1%? ﬁc@%bmﬁmw&ﬁﬁoou In

a reverse 15 direction to detec the 1-picture 1 ncluded

flag of OFF. VerferBeffdmhsth&CRsenldy¥findd # BT | mIbeiHt®ohNebudedyf fag of
OFF is found, the block corresponding to the found PCR entry is set to the

erasi ng eta bl oglit AhterotilgénaboPes genirifarethioacess, isheadodmaftiomiyhe 20
erasing start block to the erasing end block are erased and the PCR entries
correspondi ng gendrededbl bgkdhien tdmoRE so that all of the objects
recorded in the disc will be played whereas the user-
defined PGC information 70 is information in which the user
can freely define the playback sequence. Thus, the user-
16 defined PGC information 70 has the same structure with the
original PGC information 50.

By abstracting in advance the information for
managing the AV streams, it becomes possible to define the
playback control information such as the PGC information

20 and cell information without depending on the information
peculiar to a given AV stream format, making possible to
integrally manage AV streams. Thus, environment can be
realized in which users can play AV data without paying

attention to the AV format,

25 Further by using the above-described data structure, a



map 811 are erased. As shown in Fig. 24, noreover, the PTS entry of the PTS
map 813 indicative of the PCR entry erased in the PCR 25 nmap is al so
erased, and index nunbers in the remaining WO 001 31980 64 1 9 MAY 2003
PCT/ JP99/ 06445 PTS entries are subtracted by the nunber of the PTS entries
erased in the forward portion respectively. In the case wf$ MANLP3 t he

i nt er nedi at evpowi19son of the digital broadcasting object (PCTADBPOEStO be
erased, that is, 5 the erasing is perforngd | eaving front portion and rear
portion of the digital broadcasting object, the entry of an erasing section
is erased for the PCR and PTS maps corresponding to the digital
broadcasting object remaining in the front portion. The index nunber of the

PTS entry is 10ewdAM ddrimgtadchn i be teadihe ievosrporadbdt hatenthiy data
corresponding to the erased bl ock as descri bed above for the PCR and PTS
maps corresponditngctuwet i DMP tRAMribpdsasplyngetinecy rresramainegeémetnie rear
portion. 15 (Multistream) Next, the case of a nultistreamw || be described
with referenceintomatiopsderived fpossitbeeobpe el imfarametiosi ynnihie iseime a
plurality of video streans to the transport streamof an MPEG In the 20
case where themM2Raper ey thecothercamistingeANuf@unads. vi deo streans
(Nunmber _of _Streans) 831 is described in the general information of the

di gi tal brdadcast i ng object (D VOB G@) as shown in Fig. 25, for exanple. In
the PCR nmap 811. I%%gﬂ%grbl)the field of the 125 picture included flag in
the PCR entry ig 8 WD 00/ 31980 65 1 9 MAY 2003 PCTI JP99/ 06445

cory espolnp 0 PRoRpEHER" oy EERERE) X8 Yo, FASPaL PR T RRAE) (o
the N streans. the above optical disc is described. As shown in Fig. 18,
the player comprises a pickup 1701, an ECC processor
10 1702, a track buffer 1703, a PS decoder 1705, a TS
decoder 1706, an audio decoder 1707, a still picture
decoder 1708, a switch 1710 and a controller 1711. The
optical pickup 1701 reads out data from the optical disc 100.
The ECC processor 1702 performs error correction and
16 other operations to the read data. The track buffer 1703
tentatively stores the data after the error correction. The
PS decoder 1705 decodes to play program streams such as
the movie object (M_VOB). The TS decoder 1706 decodes
to play transport streams such as the digital broadcast
20 object (D_VOB). The audio decoder 1707 decodes to play
the audio object (AOB). The still picture decoder 1708
decodes to play the still picture object. The switch 1708
switches .among the decoders 1705, 1706,,, for entry of
data. The controller 1711 controls each component of the

25 player.



5 (Recorder) The structure and basic operation of a recorder is alnost the
sane as the structure and basic operation described in the first

enbodi ment. In the present enbodi nent, particularly, an analyzing 10
section 1906 serves to create the PCR map and PTS map. In L?e}r@a§® wher e
the recorder has no capability of creating the PTS map, th ?

anal yzi ng t e ooizgkge data of the MPEG stream all the I-p| BCTIIRYIDG4€S uded
flags in the PCR entry are set to O and tQg I-picture flag validity flag in
the 15 D VOB @ is turned OFF ("invalid"). The details of the process of
creating the access map by the anal yzing section 1906 will be descri bed
below with reference to the flow charts of Figs. 26 and 27. As shown in
Fig. 26, first, a cthateatdVrevdirdetd \on ahe2@pithealaddsti v0al isnerayd ryrber of
the PCR map 811 and a counter N indicative of the additional entry nunber
of the PTS maptted3pkaupet 700, 1goessgbecoiighl WheSEQC Nenacessorn sl 6@2j ded
(S12) whether or not the data on all objects which are designated by the
cel | infornati@nd stanes th%traﬂbrbwftfﬂbn'l &P2. siihjeesteda storad éntthe addi ng
process (S13) WO 00/.31980Q 66 1 9 MAY 2003 PCT/ JP99106445 which will be
descri bed bel oWacf‘hé’Udé?ra TP s Uh@”oﬁ]‘é%'t%d dnéosappeef e daqrdert ry

dd th har t th t ddi

200110 1 G (B o fid Bhoke M0 S B SR Bl 319,
t t k buff 21 d t f bl ock fetched 22) dth
50 L el R (O A PR T B B

(S23). The PCRo¥ALMAIOGH 7771928 Hd AL ANE ALK ChatdChiEed ddb &Y OFfpe

information of the cell information in the PGC information
providing the playback sequence according to the method
10 described earlier. The switch 1710 is controlled to switch
according to the type information so that the read
information is sent to an appropriate decoder.
The player of the present embodiment further
comprises a digital interface 1704 for supplying the AV
16 stream to external equipment. Through this interface with
an appropriate communication protocol such as IEEE1394
and IEC958, the AV stream can be fed to the external
equipment. This is especially advantageous when a
program of a new AV format is outputted through the digital
20 interface 1704 to be played in the external AV equipment,
without using the decoders in this player.
On the other hand, to support a new AV format in this
player, a new decoder 1709 adapting to the new AV format
may be coupled to the track buffer 1703 in the same way as

25 the other existing decoders 1705 - 1708,



10 corresponding to the PCR entry #N is recorded on the PCR val ue of the
sane entry (S24). Then, it is decided whether the I-picture is included in
the bl ock or not (S25). Wien the I-picture is included, the I-picture
included flag of the PCRentry #Nis set to "1 (O\)" (826)19%Va?e? pse, the
flag 15 is set to "0 (OFF)" (S34). Thereafter, it is decided ether the
PTS is incl wseb/mgsot he bl ock or not (S27). Wien the PTS i BCT#RING4¢N uded,
the routine proceeds to Step S33. Wien thg4PTS is included in the block, it
i s decided whether or not a 20 predeterm ned tine or nore has passed after
the entry of the PTS was previously added (S28). That is, the entry is not
added to the PTS map 813 for all the blocks including the PTS, but is added
to the map 813 for the block including the PTS such that one PTS is

i ncluded for each 25 predetermined time. Consequently, the size of the PTS
WD 00/ 31980 mapR@&tdridsngiDpeedtiof7by DVIARZOOBd T/ JP99/ 06445 When it is
deci ded that the predetermned tinme or nore has not passed after the entry
of the PTS was previNedt] yrathrehce $sepn82® the Figuti h® proocdedsrite Step 5
S33. When the predeterm ned tinme or nore has passed after the entry of the
PTS was previ oféluctadgeandanpenatipn §fnaviPy hdeserdert ascemd napostiee (S29) .
More speci fical the Mh entry (entry # i ndi cated by the counter Mis

ly, C
added to the P?SgﬁﬁﬁtS'IB*’.e“l*h%ﬁ,y%f PTaying (g ersogiicing )t hd er® B vHigie of
the PTS entry #M SBO%D).Nlia set to an index for the PCR map of the PTS
entry #M (S31 PPOYRIOPREN 9% nerenented (S32). Finally, Mis increnented

at Siep, 33 Thus. ABesRbERCN WeOFfiRd SuffBYD 13PREImpIfs shract ure
user interface 1901, a system controller 1902, an analog
tuner 1903, an encoder 1904, a digital tuner 1905, an
10 analyzer 1906, a display apparatus 1907, and a decoder
1908. The user interface 1901 provides a display for the
user and receives requests from the user. The system
controller 1902 manages and controls overall of the DVD
recorder. The analog tuner 1903 receives VHF and UHF
15 waves. The encoder 1904 converts analog signals into
digital signals to encode the digital signal into an MPEG
program stream. The digital tuner 1905 receives satellite
digital broadcasting. The ‘analyzer 1906 analyzes an MPEG
transport stream sent from the digital broadcast satellite.
20 The display apparatus 1907 includes a TV monitor and
speaker system. The decoder 1908 decodes the AV
streams. The decoder 1908 includes decoders shown in Fig.
18. The DVD recorder further comprises a digital interface

1909, a track buffer 1910 for temporary storage of the data
25 to be written, and a drive 1911 for writing data on the DVD-



al nost the sanme as the structure and basic operation described in the first
enbodi nent. In the present enbodinent, particularly, a reproducing 20 start
bl ock and a reproducing end block are cal culated for the reproducing start
position informati on and the reproducing end position infO'r Ay ?n t he
cell information by referring to the PCR map and the |-picture included
flag as descgblg@sieodon t he present enbodi ment. 25 The det ai IpgTQOP9stobeas
reproduci ng process referring to an WO le 31980 68 1 9 MAY 2003

PCTI JP99106445 access nmap will be described below with reference to the
flow charts of Figs. 28 and 29. The present process is inplenmented by a
systemcontroll er 2002. As shown in Fig. 28, first) the counters Mand N

are 5 set to IRAM11D0.NeXte idigitaldeatsiedcehetdes py A0t idteeraek! eyt ng
reproduci ng process (S53) has been carried out for data on all objects

whi ch are desigagpettiby tdhexceinal Bquipriéwnthroti§R HGEHI afpaoreiciodrag S52) ,
and the reproducing process (S53) is carried out for the data on all 10 the
objects. Fig. EBEESI 3% flow chart show ng the reproduci ng process (S53).
The present reproducing process serves to reproduce the designated object
from a designated dtnathet D¥Dt peaoteer gmavbug ettte tabevelsoRifigurationl |, a
start tine (Start) and an end time (End) which are designated in the cell

i nformati & arEhedpped iBhedacke portian of9Q hefiredrraapivas. demedietispyn t he
PCR map 811 is, searched 10 cal cul_aﬁé PCR gntri es #i and #] which satisfy
the fol | owi ng EYfidtT¥ns LR IR R faseqd S0Mn ks Bty @ fefEesidTam tine

(e bt InG Rt o LA SR upr, i ) St
. ! 9 ! . :
< prosont in CRoreURel lBEoraiSRy s 18 TR GtS B SetPRadt D aa
or not (that i§en‘dh%|aBb?BHFP‘étanMSpeti.| a@/vh@fnortﬁetir@aule,étv 'dg‘g e not)

(S62). As a result, when'it Is decide at the I-picture incluc ag
informatiqn isyset Fi’ﬁe$6ntre'c6rﬂh%rPCBnW%8lﬂro(atd‘@ést'iﬁb_ R grabh CLHE

included 5 flag information is invalid) (S63), the routine proceeds to
system controlier 1902 requests the tuner 1903 to receive
the program, and the encoder 1904 to encode.

The encoder 1904 performs video encoding, audio
encoding and system encoding on the AV data received

16 from the analog tuner 1903 to output the encoded data to
the track buffer 1910.

The encoder 1904, upon commencing the encoding
operation, sends the playback start time
(M_VOB_V_S_PTM) of the MPEG program stream encoded

20 to the system controller 1902, and then in parallel with the
encoding operation, sends the time Ilength and size
information of the movie object unit (VOBU) to the system
controller 1902 as source information for creating the T
map.

25 Next, the system controller 1902 issues a recording



Step S67. On the other hand, when it is decided that the | picture included
flag information is present in the PCR map 811 (that is, the flag
information is valid) (S63), it is 10 decided whether the |-picture
included flag of the PCR entry # is ON or not (S64). Wen bh@g ﬁ}l cture
included flag of the PCRentry # 1is ON, the PCR map 811 ib

forward fronmwiohwenpedry #i, thereby finding an entry #k i nctQrdiPpg6d4ie head
of the i-picture (S65). Mre 15 specificallgs a maxi numk is found, which
satisfies kK _<i and with which the I-picture included flag of the PCR
entry #k is OFF. Then, i is calculated with i - k+1 (S66), and the routine
proceeds to Step S67. Wien the I-picture included flag of the PCR entry #i
is 20 not ON (SpdyuesheoPiR rafivest 8¢ar aedhbackeatdivg Ao thaakeisr data,

t hereby obtaining an entry #k including the head of the I-picture (S69).
Mor e speci fi cal byored rinntmeirtr acksb offeai N8d0 wahidchesatdsftihds infarmataod with
which the !-picture included flag of the PCR entry #k is ON. Then, i is 25
obtained with i oa kthes7TOVDdRAM hdigsoutliGd pr ddedbatt dideep thews 031980
70 S67. 1 9 MAY 2003 PCTI JP99/ 06445 At Step S67, a start offset address and
an end of f set aéélnéé%nﬁfé%%2cmséf@§t§)>lhtené"f\tﬁI‘tﬁ\lhgw&?tﬁﬁti@rﬁsmfe the

respectively. 5 S{art of fset address = Iock si ze i (5) End offset
address = B ockiBioramat 'j°”(63)”T &, diS¢ a Qroe %%E]ﬁéq\'ﬂgalﬁl trfb%ldab'l?tcﬁ‘tl'%ﬂ] t he
file based on thefostaé g b ﬂgr ess tand the end of fset address, and are
supplied to a d&¢SH& '81"? S 8dUes g’ St6™s68) . (Variations) Wile the

recording of the st rgq@l aé &Prtﬁ’eepegb'}dlqogg oepieC i g%%&ﬂgkﬁgrb@bwg

enbodi ment, the sane vantages” can ai ne

fixed-1ength bl %%léru'i‘”iugﬁhgt stdp Fbquesiot TRE! E&Sbeﬁeégetslf‘iefr%% WIQCK

unit. WMoreover, e block uhit I's fixed In the s

fixed in an optigdr M sranEuiithal fFPfr@ug/Ph'th% h%rvaﬁ@rfabare@d1ntbhehECR
map is 20 the PCR value of the transport stream it may be an SCR (System

Cl ock Refet@ncekyistem wargrafhest 1@@N. oThd sypstee eohtraiéori90puthén a
system decoder. Although in the above enbodi ment) provided is the (picture
i ncl uded fl ag fd)ssuleeitiimgst\mtpetrlwexuestetb phetanelog QEhencll@ddand tine
bl ock or not, it is also possible to provide a WD 00/ 31980
encoder 1904.
Upon reception of the stop request from the system
controller 1902, the encoder stops the encoding operation,
15 and sends the playback stop time (M_VOB_V_E_PTM) of the
last encoded MPEG program stream to the system controlier
1902.
After the encoding operation is over, the system
controller 1902 creates the movie object information
20 (M_VOBI!) based on the information received from the
encoder 1904. Next, the system controller 1902 creates the
cell information corresponding to the movie objet
information (M_VOBI). The important point here is that the

type information in the cell information must be specified as

25 "M_VOB". As described earlier, the information in the cell



71 1 9 MAY 2003 PCT/ JP99/ 06445 flag (reference picture included flag)
conprising a plurality of bits and indicating whether the I-picture and P -
picture are included or not. Wiile the PCR entry #i for each of reproducing
and 5 erasing start is calculated by using the equation (1 g based on the
start position information of the cell information (Celll)? 2®Br oduci ng
and erasi ng wiswomioso nay be cal cul ated with approxi mati on BgTARS/064és | owi ng
equation. PCR #i <_ Start s PCR #i+1 (7) @ Mreover, In the above

enbodi ment, the I-picture included flag is checked to detect the
reproducing start block during the reproduci ng operation. \Wen the

| -picture is not present in the block, the PCR entry is checked in the
backwar d dir eciriformd¥iohhés comhfigiuy edt neit PERt edbpy nhiy gho G hehenkede i n t he
forward direction, that is, detection may be performed by returning to the
head bl ock of ohgeéor(WarMO®B), cendeallFimfdren atios wiieH depende onctheled
flag is checked to detect the reproducing start block during the

reproduci ng 20mspdeaibdact | ML NO B) pisctapnce gles dodat the maviel edkect he PCR
entry is checked in the forward direction to return to the head of the

| -picture. On tHOTEWLiPAr {M_@BIER R 9Refod®, bBNCIBEEREJ N feCRE Matkawar d

di rection, the{eb

oo CLFRLTE] B R LR e i PLERER e b 8, £ 15
! 721 i 4 i i .
or31000 2 1 BABNISCRS BREIAHREABPAT, bIE/EER b SRe DO e

the PCR entry %?s? ﬁ‘cgs]q”Ln the forward direction, thereby detecting the
erasing start ocC the contrary, the PCR entry 5 may be checked in the

backward direction gp4¢)ethet BfsfEASLBAEIREF PIOSKre FUBENSTIRY @rib @ the
erasing operation, the I-picture included flag I1s checked to detect the

erasing start hlogektoWiansh he dordiAgutife | Salan@taded im thketR @k uftftbe PCR
entry 10 is checked in the backward direction, thereby detecting the

erasing st@art HWiodgk. afd tdeecerdr thg, molvée Ry eatt (ryformyatie nchcReO Bif t he
forward direction to detect the erasing start block. While the bl ock nunber
"i" of the repeoduciely émtbrbbatibock ofhéhdriveasil B lentedrrabk iree cdbtal at ed
by using the

remaining in the track buffer 1910, the movie object

information (M_VOBI) and the cell information on the DVD-

RAM, subsequently completing the recording operation.

15 Next, description will be made in a case of the user's

request for recording a digital broadcast program.

The user's request for recording the digital
broadcasting program is transmitted through the wuser
interface 1901 to the system controller 1902. The system

20 controlier 1902 then requests the digital tuner 1905 to
record, and the analyzer 1906 to analyze received data.

An MPEG transport stream sent from the digital tuner
1905 is sent through the analyzer 1906 to the track buffer
1910. The analyzer 1906 first picks up from the MPEG

25 transport stream the start time information



equation (2) based on the end position information of the cell information
during the reproduci ng operation and the erasing operation, it may be
calculated in a reverse direction by the foll owi ng equation. 20 PCR #| s
End s PCR #j +1 (8) Moreover, during the reproducing operatj‘ﬁn, in the case
where the reproducing end bl ock determ ned by the reproduc M@n@?osi tion
desi gnat ed Mo eor¥98pser includes the |-picture, the head bF%’Hg”P/Pﬁ:‘T‘ ding the
same |-picture 25 may be retrieved in the 4prward or backward direction and
WO 00!31980 73 1 9 MAY 2(~3 PCT/ JP99/ 06445 the retrieved bl ock nay be set
to the reproducing end block in the same manner as in the case of the
reproducing start block. In the reproducing operation, furthernore, the 5
reproduci ng st dR_¥O&EKkVaS_1hEM)eps dader matéon neoeksadexifgiagenengtinge user
may sinply be mapped onto the PCR entry, thereby determ ning the position
of the mapped BhécidigitalndrpagcasttnmooBiast infRrmAdi PosiRLiYAB It RoG
taking the position of .the |-picture into consideratjon (that ,is, 10

wi t hout det ectisrf“gn‘?ﬂethdFd@IEor'ﬁ@ﬁlRﬁ‘ Hg Bh% W&"bf"?’ﬂgo?lﬁrc!t@to«%n WeXtng t he

i i . d i hgad._ of - i .d i
T30 ST e RSP O e L AEBISE LT
procese. SSTP! Y TRAE! BiP £ PRnSERT| WShiL Ha-keqnd 1Re Ares! i g

start and end nasht$0as df e e SR Anbe aACTHA il BGHS A cddlsdty he N

mul tistreans are to be stored, although 20 the map and the PCR map is

extended to hawerNchbekig tMe( M Znbl tbets Spytdme\WontsbMebetpoepared to
use N fields during the recording operation. At this time, Nis recorded

for the nunber sihoatd dsersngdudrhbat ofhéStmeans)objedthendge(&@B U)ntcamnmite on
(D VOB G) of the digital broadcasting 25 object. WO 00/31980 74 1 9 NAY
2003 PCT/ JP99/ Odevesr nAl rtendbugés t e sicrph ed uresaril regl, udbeds d agni her orad middnf or
each PCR entry in the present invention, it is also possible to set, in
pl ace of ti9e | -pfeedfe |tdigadarf| dgandomagccediscdndhgatarat eblth FOR entry

is the head of the 1-pjcture 5 or not, a flag_indi cating that the PCR entry
is the end of tRRPlICHEQMFELIG cPRtBINRL iIBnthehdi& RaGKkeohepRErsi ze of the

(1 cture, Lhereby oheciving Lheid SPLOMELNg ofoBh SRButL 4! BLOFH Y
request to the drive 1911. Then the drive 1911 picks up the
data stored in the track buffer 1910 and records the data in

15 the DVD-RAM disc 100. At this time, the system controller
1902 also informs the drive 1911 where the drive 1911
should record the information on the disc 100, based on
allocation information of the file system.

Ending of the recording operation is instructed by the

20 user through a stop request. The stop request from the
user is transmitted through the user interface 1901 to the
system controller 1902, The system controller 1902 then
issues the stop request to the digital tuner 1905 and the
analyzer 1806.

25 The analyzer 1906, upon reception of the stop request



manner as described above. 10 Wiile the present invention has described the
optical disc, the optical disc recorder and the optical disc player, for
exanpl e, the same advantages can be obtai ned even if the MPEG transport
streamis to be recorded on other nedia such as a hard di 3% @Whimﬁe li ke,
and the present 15 invention is not essentially restricted™ 0 physi cal

medi a. Al t houghbodibed present invention has been described PATERAMEMEi on with
speci fied enbodi nents thereof, many other ggdifications, corrections and
applications are apparent to those skilled in the art. Therefore, the
present 20 invention is not limted by the disclosure provided herein but
limted only to the scope of the appended cl ai ns. 1 9 MAY 2003 75 CLAI M5
1. A recordingfrech uthd ors ysdéear dicogntad llleeast 902e aftopisdethelatemalyaringi si ng:
video data area storing the video data which includes a plurality of s

pi ctures, eachogeatienpei ngndncodentéby ondhef ardismtiay- pi @nde enhbdi ng
nmet hod and an intra-picture encodi ng nethod; and map informati on area
storing the nafDir¥ @B ibnRFMEhohdhagexoviedobiaat aunidr (¥8BUDI @t khBavi ng
a fixed data length, the map information including an address information

whi ch i ndi cat ed2ih RRRYEE D MRE G| JERNSRArLdiHEeame t!@ pltleur 8YEtPMe

reproduced_w th each, rep ction tine, a first map which has fl ag
i nf or mat i on in(ﬁodﬁtrPHér\/\Lgaﬁer each bl ock includes at |east a part of the

02 PLOLe O OB RPCCEolM ™ o1 SRR L eyl o
ey S My AOE 0B Sle bR A1 oEly 90 A Uil e
said fixed dat&roadcasting object information (D_VOBI) based on the
information received from the analyzer 1906, and next,
10 creates the cell information corresponding to the digital
broadcasting objet information (B_VOBI), at which time the
type information in the cell information is specified as
"D_VOB",
Finally, the system controller 1902 requests the drive
15 1911 to finish recording the data stored in the track buffer
1910, and to record the digital broadcasting object
information and cell information. The drive 1911 records
the data remaining in the track buffer 1910, the digital
broadcasting object information (D_VOBIl) and the cell
20 information on the DVD-RAM disc 100, completing the
recording operation.
The above description is made on the basis that the
user makes request to start and stop recording. When a

timer recording function commonly provided in a VTR

25 system is used, the system controller automatically issues



|l ength is equal to a block length of an ECC bl ock. 3. The recordi ng nmedi um
according to claim1l, wherein the nmanagenent 20 information stores
information indicative of validity of the flag in the first map. 4. The
recordi ng nmedi um according to claim1l1, wherein the rranagerﬁegﬂt lyNbpy mat i on
has information about a size of the bl ock. 9 9 MAY 2003 5. Mﬁ1e recordi ng
medi um accorwongsme cl ai m 1, wherein the flag informati on RGTAPPNHS whet her
each block includes at least a part of |-pjgture data in MPEG nethod or
not. s 6. The recordi ng medium according to claim5, wherein the flag
information further indicates whether each block includes at |east of a
part of P-picture data in MPEG nethod or not. 7. The recordi ng nmedi um
according to clrecordinghstartn ahd addipessopfmahesi oirbl etdkad nafudi swgr'she
picture to be reproduced corresponds to the bl ock nunber of the block in
the first map. requastappad dthus ftbe séepsdohgep af atioat ipetformadr éyotbeng
medi um for recording at | east one of video data, ~s the medium conprising a
vi deo data are®\¥PoreeRrdareavpesentiatntes sa@eudes a plurality of

pi ctures, each picture being encoded by one of an inter picture encoding
met hod and an intra-picture encodi ng nethod, and a map information area

Fiwed dat 51 endPHay2aeRnIPRER B BRnRY BrRBREFUArhg an address. i nfor mati on
whi ch indicates an Next, playback operation in the DVD recorder will be
described.
First, the user interface 1901 receives a request from
the user. .The user interface 1901 transmits the request to
10 the system controller 1902. The system controller 1902
interprets the user's request to commands to send them to
appropriate modules. For example, when the use's request
demands playback of a PGC information, the system
controller 1902 analyzes the PGC information and cell
15 information to see which object should be played.
Description will be made below for a case in which an
original PGC comprising one movie object (M_VOB) and one
cell information is played.
The system controller 1902 first analyzes the type
20 information stored in the cell information in the PGC
information. When the type information is "M_VOB", it
means that the AV stream to be played is the stream
recorded as the MPEG program stream. Next, the system
controller 1802 refers to the ID of the cell information to

25 find the corresponding movie object information (M_VOBI)



address of the block including the picture to be reproduced with each
reproduction tine, a first map which has flag information indicating

whet her each bl ock includes at |east a part of the intra-picture or not and
decoder input tinme information of video data for each bl ock, and a second
map for relating 1 9 MAY 2003 reproducing time infornatith M4 2082

i ntra-pi cturgglpadseb! ock nunber of the block including a headrmiosdabe

i ntra-picture, the apparatus conprising; ag nit for recording decoder i nput
time information of a block on the first s p corresponding to the bl ock
nunber of the block; a unit for deciding whether or not the bl ock includes
at least a part of the intra-picture; and a unit for setting the flag for

the block basedrgm the eesies(MN APE T9r TREOEJs5dmt Benltt sYeFOrdESRGYH N9 toO
t he bl ock nunber. 10 9. The information recordi ng apparatus according to

claim8, furthefindaenptadti agdrasénaind Fndlesd di e'gs VoEtther A d9fa addlback
stores reproducing tine information of video data; and 1s a unit for

recordi ng the rej@yestiici rapdonmdinignf otomt i e on dthet secoméd napnform asipondi ng
to a block nunber of the block when the block stores the reproducing tine
i nfor mati on. (M_VOB_V_S_PTM) and end time information
5 (M_VOB_V_E_PTM) contained in the movie object
information, and T map.
Next, the system controller 1902 sends to the drive
1911 a request for reading from DVD-RAM 100, together
with the start address of the reading. The drive 1911 then
10 reads out AV data from the address given by the system
controller 1902, and stores the read data to the track buffer
1910.
Next, the system controller 1902 sends to the decoder
1908 a decoding request of the MPEG program stream. The
15 decoder 1908 then read out the AV data stored in the track
buffer 1910 to decode the read data. The decoded AV data
is outputted through the display apparatus 1907,
On the completion of reading all the data instructed by
the system controller 1902, the drive 1911 reports to ‘the
20 system controller 1902 that the reading operation is
completed. The system controller 1902 then issues a
command to the decoder 1908 to stop the playback
operation. The decoder 1908 continues to decode data

until the track buffer 1910 is emptied. After all the data is

25 decoded and played, the decoder 1908 reports to the



10. An apparatus for reproducing information froma recordi ng medi um ao
conprising a video data area storing the video data which includes a
plurality of pictures, each picture being encoded by one of an
inter-picture encoding nethod and an intra-picture encodiq? nmet hod, and a
map i nformation area storing nmap information which nanages! %iM®o2at a for
each bl ock W'g(gﬂgﬁ fi xed data | ength, 1 9 MAY 2003 t he poaprdoinésas mat i on

i ncl udi ng an address information which in%icates an address of the bl ock
including the picture to be reproduced w H each reproduction tinme, a first
map which has flag information indicating whether each bl ock includes at

| east a part of the intra-picture or not and decoder input s tine

i nformation of sykdem dahirdiPer aagin tiha@lihea?dpﬁaﬁwmli@ﬁ isOfinfi haki ng
reproducing tine information of the intra-picture to a bl ock nunber of the

bl ock incl udi nghénheadgdhgtthe phéyiBaBkcdpépatibhet@RPabA pieteOdREL Sing: a
unit for finding entries of the first map corresponding to reproducing io
start and end positThesabdesegdeseripijola waer madss fect iheeloys ewih hwhetler ence
to decoder input tinme information in the first map; a unit for cal cul ating
addresses to speac byiginalrkgCodurnitagnst@rdaneasdviemhgedtt (d_VépBydard ng end
position fromthe found entries, respectively; and a unit for reading video

data fromdhe pfeorelt iformeatéediisgtod playedbadtewenerhéheap tayael

addresses to reproduce the read video data.
operation of the AV stream can be performed by the same

steps of operation whether the original PGC contains only
one digital broadcasting object (D_VOB), contains a
plurality of movie objects, contains a plurality of digital
10 broadcasting objects, or contains both movie objects and
digital broadcasting object. Further, the same goes with a
case in which the original PGC contains a plurality of cells,
or in a case of the user-defined PGC.
Further, the audio object (AOB) and other AV stream,
16 i.e. the still picture object (S_VOBS) are handled
essentially in the same procedures by the same modules,
differing only in the configuration within the decoder 1808,
In these cases, the decoder 1908 may be configured by the
PS decoder 1705, the TS decoder 1706, the audio decoder
20 1707, or the still picture decoder 1708 as shown in Fig. 18.
Next, an example is taken for a case in which the
decoder 1908 does not have capabilities for playing all
kinds of the AV streams.
If the decoder 1908 does not have playback capability

25 for the MPEG transport stream, playback operation by the



11. A method for recording informati on on a recordi ng nmedi um conprising a
video data area storing the video data which includes a plurality of

pi ctures, each picture being encoded by one of an inter-picture encoding
met hod and an 20 intra-picture encoding nethod, and a map infornmati on area
storing map information which nanages video data for each Bﬂbéﬁwhﬂming a
fixed data I\9Hgsdieset Ne map information including an addr epgTipdomssamt i on

whi ch indi cates an address of the bl ock ingbuding the picture to be
reproduced with each ~ 9 MAY 2003 79 reproduction time, a first map which
has flag information indicating whether each block includes at |east a part
of the intra-picture or not and decoder input tinme information of video

data for each bheekderntloessSRCIMPIPALIONas IS ENG SRRIBBIE] N tdi8h a
information of the intra-picture to a block nunber of the block s including

a head of the ioase- phet digitat iateetdesl sorpbhsiend hie Ueps 0 : suppoy di ng
decoder input tinme information of a bl ock, corresponding to the bl ock
nunber of the bértdrnalneiguep mearst witip; thoecd aliang sehéhaérthar detta tdan Meck
includes at least a part of the intra to picture; and setting the flag for
t he bl ock basedptayeddwébpsexieraad ¢guipmeotdi ng the flag corresponding to

t he bl ock number. 12. The information recordi ng method according to claim
11, furtherd® When the system controller 1902 finds from the cell

information in the PGC information that the user requests
playback of a digital broadcasting object (D_VOB) not
supported by the system, the system controller 1902
requests the digital interface 1909 for external output
10 instead of requesting the decoder 1908 for playback. The
digital interface 1909 transmits AV data stored in the track
buffer 1910 in accordance with the communication protocol
of the connected digital interface. Other operations
performed are the same as those performed when the movie

16 object (M_VOB) is played.
A judgment must be made whether or not the decoder
1908 is compatible with the AV stream requested for replay.
This judgment may be made by the system controller 1902
by itself, or the system controller 1902 may ask the decoder

20 1908.

(DVD Player)
Next, with reference to Fig. 20, a DVD player
according to the present invention is described. The DVD

25 player is a realization of the player model described above



I's conprising the steps of: deciding whether or not a block stores
reproducing tinme information of video data; and recordi ng the reproducing
time information on the second map correspondingly to a bl ock nunber of the
bl ock when the bl ock stores the 20 reproducing tine inforgfii 'lé?' A

met hod for reproducing information froma recordi ng nediu &ﬁgr? ng a

vi deo dat a Fhganaedser i Ng the video data which includes a pbar/aw/oesssof

pi ctures, each picture being encoded by o of an inter-picture encoding

19 MAY ~pp3 so-si nethod and an intra-picture encodi ng nethod, and a map
informati on area storing map i nformati on whi ch manages video data for each
bl ock having a fixed data |length, the map information including an address

i nformation whtghpiiayditadtsso v optie g58i9E. t he bl ock including the picture
to be reproduced with each reproducing tine, a first map which has flag

i nformation indi catAsgshbetrhdn ¢hehfiguwel timel DAES playernsiomppésds od the
intra-picture or not and decoder input tinme information of video data for
each bl ock, andsersénimrdasap 2081 ,rea asystpmepooduciing 2002, af afisptapn of
the intra-picture to a bl ock nunber of the block io including a head of the
i ntra-picture, appanaduRod0edn@ idsiandam@0ddpse digital interface 2005, a
5 track buffer 2006 and a drive 2007. The user interface
2001 receives requests from the user and displays some
indications to the wuser. The system controller 2002
manages and controls overall of the DVD player. The
display apparatus 2003 includes a TV monitor and speaker
10 system. The decoder 2004 decodes the MPEG stream. The
digital interface 2005 connects to IEEE1394 and so on.
The track buffer 2006 temporally stores the data read from
the DVD-RAM 100. The drive 2007 reads data out from the
DVD-RAM 100. The DVD player configured as above
15 performs the same playback operations as in the DVD
recorder described earlijer.

It should be noted that the DVD-RAM is taken as an
example in the present embodiment. However, the same
description so far has been made applies to other media.

20 The present invention should not be limited to such media
as the DVD-RAM and other optical discs.

Further, according to the present embodiment, the AV
stream not supported by the decoder is played through the

digital interface. However, those AV streams which are

25 supported by the decoder may be outputted to external



finding entries of the first map corresponding to reproducing start and end
positions designated by a user with reference to decoder input tinme
information in the first map, respectively; is calculating addresses to
specify the reproducing start position and the reproducin u&{ Q@ﬁl tion
fromthe found entries, respectively; and reading video d tga r t he
i nf or mat i onwpheHegh Ng nedi um based on the cal cul ated addrreIoeY/0645r epr oduce
t he read vi deo dat a. 54
CACACAA(LA AN A AR AR AFU. AL A AN A3 AL A a. A AFL. Al 9. A Al . A% ALu. A% A. Al
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5 biock.
The access map manages an object in a block unit
collecting a predetermined number (N) of ECC blocks. In
the following, a group of N blocks acting as the
management unit of the access map will be simply referred
10 to as a "block”. N is an integer of 1 or more and is fixed in
the stream. One block includes a plurality of transport
packets. In an example shown in Fig. 21, a 20th block 210

includes a plurality of transport packets 210a, 210b, 210c

16 The PCR map 811 is a table having an entry
corresponding to a block, and, therefore, has the same
number of entries as the blocks. The PCR map 811
manages, for each entry, a PCR (Program Clock Reference)
given to the transport packet provided on the head of a

20 block indicated by the entry, and an [-picture included flag
811a for the block. The PCR is information indicative of a
time for input of the data to a decoder. The |-picture
included flag serves to identify that the data of the |-picture
(self-reproduceable picture) of MPEG video data are stored

25 or not in the block. In the present embodiment, the I-
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The PTS map 813 is a table for managing the value of
PTS (Presentation Time Stamp) for each I-picture in the
digital broadcasting objet (D_VOB). The PTS map 813 is

10 comprised of the PTS value for each |-picture and an index
indicative of a block number in which the I-picture is
included. In the case where the |-picture is included in a
plurality of blocks, only a number of a head block of them
in which the I-picture is included is stored as the index. In

15 Fig. 21, it is apparent from the PCR map 811 that the |-
picture is stored from the 20th to 22nd blocks. In this case,
the fifth entry of the PTS map 813 stores the head block
number of “20" of a block group including the I-picture as
the index for the PCR map together with a PTS value

20 ("200") in the head block.

As shown in Fig. 21, the PCR map 811 is a table
having an entry for each block and the order of the entry in
the PCR map 811 corresponds to a block number indicated
by the entry. For this reason, the block number

25 corresponding to the PTS value is designated by using the
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(Reproduction using PCR map/PTS map)
5 Referring to Fig. 22, next, description will be given to
a method for reproducing a digital broadcasting object from
PGC information using the PCR map 811 and the PTS map
813.
First of all, the structure of D_VOB! will be described.
10 The basic structure of the D_VOBI is the same as in the
first embodiment. Therefore, the differences between the
present embodiment and the first embodiment will be
described below.
In Fig. 22, digital broadcasting object general
16 information (D_VOB_GI) 86a has an l-picture flag validity
flag 821 and block size information ("Block size") 823. The
I-picture flag validity flag 821 indicates the validity of the I-
picture included flag in each PCR entry described above.
The block size information 823 indicates the size of the
20 block comprising the number N of ECCs described above.
Thus, the I-picture flag validity flag 821 for identifying
the validity of the I-picture included flag is provided for the
following reason. When a transport stream cannot be
analyzed and is recorded without identification of |-pictures,

25 the wvalidity of the I-picture included flag should be
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information (Celll) are the same as those in the first
embodiment. Start position information (Start) and end
position information (End) of the digital broadcasting object
which are stored in the cell information indicate the value

10 of a PCR in the transport stream.

In the case where the digital broadcasting object is to
be reproduced, a position at which the digital broadcasting
object is to be read out is determined based on the start
position information (Start) stored in the cell information in

15 the following manner. When the cell information is stored
in user-defined PGC information, the start position
information indicates a start time which is optionally
designated by a user and the reading is performed with a
random access.

20 First of all, the time stored in the start position
information (Start) is compared with each PCR value stored
in the PCR map 811, thereby detecting an ith entry in the
PCR map which satisfies the following condition.

PCR #i-1 < Start < PCR #i (1)

25 “PCR #x" provided herein represents a PCR of the xth entry.
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described above, moreover, referring to the PCR value to
obtain the entry of the map corresponding to the start
position information (Start) is also referred to as “mapping”.
5 Next, the I-picture flag validity flag 821 of the digital
broadcasting object information (D_VOB_GI) is checked.
When the flag 821 indicates “valid”, the I-picture included
flag of the entry #i of the PCR is checked. When the block
does not include the I-picture (that is, the value of the flag
10 is “0"), the next PCR entry, that is, a PCR entry #i+1 is
checked in the same manner. Subsequently, the search is
continued in a backward direction (a proceeding direction)
until the head block including the I-picture is found.
When the l-picture included flag of the PCR entry #i
15 which has been first checked indicates that the block
includes the |-picture (that is, the value of the flag is “1"),
the search is continued in a direction toward a PCR entry
#i-1 which is the PCR entry, that is, a forward direction (a
reverse direction) until the PCR entry of the head of the |-
20 picture is found. A block indicated by the PCR entry
retrieved in the above-mentioned manner acts as a
reproducing start block,
Next, a time designated by the end position
information (End) in the cell information is compared with

25 each PCR value stored in the PCR map 811, thereby
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5 The reproducing start block and the reproducing end

block which are obtained in the above-mentioned manner
are converted into address information of the digital
broadcasting object (D_VOB) by using the block size
information 823 of the general information of the digital

10 broadcasting object (D_VOB_GI), and, furthermore, are
converted into address information in a file in which the
digital broadcasting object is stored. Then, data is read
out from the file by using the address information to be
decoded and reproduced.

16 In the PTS map 813, moreover, an entry indicative of
the reproducing start block obtained by the PCR map 811 is
retrieved by relating the entry of the PCR map 811 to that
of the PTS map 813 through an index. By giving, as a
display start time, the PTS value obtained by the retrieval

20 in the PTS map 813 to the decoder, the decoder can control
an input stream such that the data is not displayed before
the time indicated by the PTS.

As described above, random access reproduction for
the recorded digital broadcasting object can be performed

25 in an optical disc according to the present embodiment.
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(Special Reproducing Operation)

Next, a process for special reproduction, that is, rapid

feeding reproduction will be described with reference to Fig.
5 23.

The special reproduction is performed by referring to
the above-mentioned I-picture included flag. The I-picture
has a maximum size of 224 KB. Therefore, the I-picture is
generally divided into a plurality of blocks to be recorded.

10 Accordingly, a PCR entry continuously having a value of the
I-picture included flag of ON (that is, “1") is set to one unit
and the special reproduction is performed for each unit.

As shown in Fig. 23, for example, it is assumed that
the |-picture included flag is set for each PCR entry. In

16 this case, a PCR entry #n+3 to a PCR entry #n+5 in which
the |-picture included flag is continuously ON are set to a
reproduction unit of the |-picture and data corresponding to
these entries are read out from the file in order to be
decoded and reproduced. When each of the blocks

20 corresponding to the PCR entries #n+3 to #n+5 s
completely read out, the process skips to an entry #n+12 in
which the I-picture included flag is ON in order to perform
the reproduction of the next |-picture. By repeating the

above-mentioned process, the special reproduction, that is,

25 the rapid feeding reproduction can be performed. Moreover,
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rapid returning reproduction can be performed by skipping

the reproduction unit of the |-picture in a reverse direction.

(Erasing Operation)
5 Next, an erasing operation will be described with
reference to Fig. 24.
A method for detecting an erasing section is basically
the same as the process for reproduction. More specifically,
PCR entries corresponding to a start position and an end
10 position which are designated by a user are obtained, and
the I-picture included flag of the entry at an erasing start
position is checked. it should be noted that a block
including the head of the |-picture is not an erasing start
block but a block just after the block is the erasing start
16 block.
The reason is as follows. The last data of a previous
GOP (Group of Pictures) are also stored together in the
block including the head of the I-picture. Therefore, if the
block including the head of the |-picture is erased, the GOP
20 just before cannot normally be reproduced to the end.
For the erasing operation, moreover, the same process
as in a start block is carried out for an erasing end block.
in Fig. 24, when the I-picture included flag of the entry #n-1
which is the erasing end position designated by the user is

25 ON, a retrieval is further carried out until an entry of which
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the I-picture included flag is ON is retrieved in a
proceeding direction, that is, a next entry direction. When
the entry with the |-picture included flag of "ON" is detected,
a block indicated by an entry just before the detected entry

5 is set to the erasing end block. In the example of Fig. 24,
the PCR entry with the first |-picture included flag of ON
after the entry #n-1 is the entry #n+1. Therefore, a block
corresponding to the PCR entry #n just before the entry
#n+1 is set to the erasing end block. More specifically,

10 each of the blocks corresponding to the PCR entries from
#1 to #n is erased.

Conversely, in the case where the |-picture included
flag of the entry #n-1 designated by the user as the erasing
end position is ON, the retrieval is carried out in a reverse

15 direction to detect a PCR entry with the |-picture included
flag of OFF. When the first PCR entry with the I-picture
included flag of OFF is found, the block corresponding to
the found PCR entry is set to the erasing end block.

After the above-mentioned process, the data from the

20 erasing start block to the erasing end block are erased and
the PCR entries corresponding to these blocks in the PCR
map 811 are erased.

As shown in Fig. 24, moreover, the PTS entry of the
PTS map 813 indicative of the PCR entry erased in the PCR

25 map is also erased, and index numbers in the remaining
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In the case where only the intermediate portion of the
digital broadcasting object (D_VOB) is to be erased, that is,
5 the erasing is performed leaving front portion and rear
portion of the digital broadcasting object, the entry of an
erasing section is erased for the PCR and PTS maps
corresponding to the digital broadcasting object remaining
in the front portion. The index number of the PTS entry is
10 modified in addition to the erasure of the entry
corresponding to the erased block as described above for

the PCR and PTS maps corresponding to the digital

broadcasting object remaining in the rear portion.

15 (Multistream)
Next, the case of a multistream will be described with
reference to Fig. 25,
It is possible to simultaneously multiplex a plurality of
video streams to the transport stream of an MPEG. In the
20 case where there are N video streams, the number of video
streams (Number_of_Streams) 831 is described in the
general information of the digital broadcasting object
(D_VOB_G!) as shown in Fig. 25, for example.
In the PCR map 811, moreover, the field of the I-
25 picture included flag in the PCR entry is extended
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In the case where the recorder has no capability of creating
the PTS map, that is, of analyzing the video data of the
MPEG stream, all the |-picture included flags in the PCR
entry are set to 0 and the I-picture flag validity flag in the
16 D_VOB_GI is turned OFF ("invalid”).
The details of the process of creating the access map
by the analyzing section 1906 will be described below with
reference to the flow charts of Figs. 26 and 27.
As shown in Fig. 26, first, a counter M indicative of
20 the additional entry number of the PCR map 811 and a
counter N indicative of the additional entry number of the
PTS map 813 are set to 1, respectively (S11). Next, it is
decided (S12) whether or not the data on all objects which

are designated by the cell information in the PGC

25 information are subjected to an entry adding process (S13)
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value of the same entry (S24). Then, it is decided whether

)-

the l-picture is included in the block or not (S25). When
the l-picture is included, the I|-picture included flag of the
PCR entry #N is set to “1 (ON)" (§26). Otherwise, the flag

15  is set to "0 (OFF)” (S34).
Thereafter, it is decided whether the PTS is included
in the block or not (S27). When the PTS is not included,
the routine proceeds to Step S33. When the PTS s
included in the block, it is decided whether or not a
20 predetermined time or more has passed after the entry of
the PTS was previously added (828). That is, the entry is
not added to the PTS map 813 for all the btocks including
the PTS, but is added to the map 813 for the block
including the PTS such that one PTS is included for each

25 predetermined time. Consequently, the size of the PTS
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1109%0! 9& ()- %dded to the PTS map 813. Then, a PTS value is set to the

10 PTS value of the PTS entry #M (S30), N is set to an index

for the PCR map of the PTS entry #M (S31), and the N is

incremented (S32). Finally, M is incremented at Step S33.

Thus, the present process is ended,

15 (Player)

The structure and basic operation of a player is also
almost the same as the structure and basic operation
described in the first embodiment.

In the present embodiment, particularly, a reproducing

20 start block and a reproducing end block are calculated for
the reproducing start position information and the
reproducing end position information in the cell information
by referring to the PCR map and the I-picture included flag
as described in the present embodiment.

25 The details of the reproducing process referring to an
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flow charts of Figs. and 29 The present process is

implemented by a system controlier 2002.

As shown in Fig. 28, first, the counters M and N are

5 set to 1 (S851). Next, it is decided whether or not the
following reproducing process (S53) has been carried out
for data on all objects which are designated by the cell
information in the PGC information (S52), and the
reproducing process (S53) is carried out for the data on all

10 the objects.

Fig. 29 is the flow chart showing the reproducing
process (S§53). The present reproducing process serves to
reproduce the designated object from a designated start
time to a designated end time.

15 First of all, a start time (Start) and an end time (End)
which are designated in the cell information are mapped
onto the entry of the PCR map 811. Concretely, the PCR
map 811 is searched to calculate PCR entries #i and #j
which satisfy the following equations based on the

20 designated start time and end time (S61).

A

PCR #i < Start < PCR #i+1 (3)

A

PCR #j < End < PCR #j+1 (4)
Next, the I|-picture flag validity flag in the general
information of the object is checked to ascertain whether

25 the I-picture included flag information is present in the PCR
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map 811 or not (that is, the I-picture included flag
information is valid or not) (S62). As a result, when it is
decided that the l-picture included fiag information is not
present in the PCR map 811 (that is, the l-picture included
5 flag information is invalid) (S63), the routine proceeds to
Step S67.
On the other hand, when it is decided that the |I-
picture included flag information is present in the PCR map
811 (that is, the flag information is valid) (S63), it is
10 decided whether the |-picture included flag of the PCR
entry #i is ON or not (S64). When the I-picture included
flag of the PCR entry #i is ON, the PCR map 811 is
searched forward from the entry #i, thereby finding an entry
#k including the head of the I-picture (S65). More
15 specifically, a maximum k is found, which satisfies k < i and
with which the |-picture included flag of the PCR entry #k is
OFF. Then, i is calculated with i = k+1 (§66), and the
routine proceeds to Step S67.
When the |-picture included flag of the PCR entry #i is
20 not ON (S64), the PCR map is searched backward from the
entry #i, thereby obtaining an entry #k including the head of
the I-picture (S68). More specifically, a minimum Kk is
obtained, which satisfies k 2 i and with which the |-picture
included flag of the PCR entry #k is ON. Then, i is
25 obtained with i = k (S70), and the routine proceeds to Step
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respectively.

5 Start offset address = Block size X i (5)
End offset address = Block size X j (6)
Then, data are sequentially read out from the file
based on the start offset address and the end offset
address, and are supplied to a decoder for reproducing

10  (S68).

(Variations)
While the recording of the stream is carried out for
each ECC block in the above embodiment, the same
16 advantages can also be obtained for other fixed-length
block units, that is, it is not restricted to the ECC block unit.
Moreover, while the block unit is fixed in the stream, it may
be fixed in an optical disc.
Furthermore, while the value stored in the PCR map is
20 the PCR value of the transport stream, it may be an SCR
(System Clock Reference) in a program stream, or it may be
a time for input to a system decoder.
Although in the above embodiment, provided is the I-
picture included flag for deciding whether the l-picture is

25 included in the block or not, it is also possible to provide a
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flag (reference picture included flag) comprising a plurality
of bits and indicating whether the l-picture and P - picture
are included or not.

While the PCR entry #i for each of reproducing and
erasing start is calculated by using the equation (1) based
on the start position information of the cell information
(Celll) when reproducing and erasing data, i may be
calculated with approximation by the following equation.

PCR #i < Start < PCR #i+1 (7)

Moreover, In the above embodiment, the I-picture
included flag is checked to detect the reproducing start
block during the reproducing operation. When the I-picture
is not present in the block, the PCR entry is checked in the
backward direction. On the contrary, the PCR entry may be
checked in the forward direction, that is, detection may be
performed by returning to the head block of the forward I-
picture.

Furthermore, the l-picture included flag is checked to
detect the reproducing start block during the reproducing
operation. |If the |-picture is present in the block, the PCR
entry is checked in the forward direction to return to the
head of the l-picture. On the contrary, the PCR entry may
be checked in the backward direction, thereby performing
the retrieval to proceed to the head of the next I-picture.

Moreover, in the erasing operation, the [I-picture

& ()-y
310%
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included flag is checked to detect the erasing start block.
When the |-picture is not included in the block, the PCR
entry is checked in the forward direction, thereby detecting
the erasing start block. On the contrary, the PCR entry

5 may be checked in the backward direction to detect the
erasing start block.

Furthermore, in the erasing operation, the I-picture
included flag is checked to detect the erasing start block.
When the |-picture is included in the block, the PCR entry

10 is checked in the backward direction, thereby detecting the
erasing start block. On the contrary, the PCR entry may be
checked in the forward direction to detect the erasing start
block.

While the block number “j* of the reproducing end

15 block or the erasing end block is calculated by using the
equation (2) based on the end position information of the
cell information during the reproducing operation and the
erasing operation, it may be calculated in a reverse
direction by the following equation.

20 PCR #j < End < PCR #j+1 (8)

Moreover, during the reproducing operation, in the
case where the reproducing end block determined by the
reproducing end position designated by the user includes
the l-picture, the head block inciuding the same I-picture

25 may be retrieved in the forward or backward direction and
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entry, thereby determining the position of the mapped block
as the reproducing start and end positions without taking
the position of the I-picture into consideration (that is,
10 without detecting the block including the head of the I-
picture).
During the erasing operation, detecting the head of the
I-picture determines the erasing start block and the erasing
end block. However, without this process, simply mapping
15 the erasing start block and the erasing end block
designated by the user onto the adjacent block may
determine the start and end positions of a block group to be
actually erased.
When the N multistreams are to be stored, although
20 the PTS map and the PCR map is extended to have N fields,
M (M 2 N) fields may previously be prepared to use N fields
during the recording operation. At this time, N is recorded
for the number of streams (Number_of_Streams) in the
general information (D_VOB_GI) of the digital broadcasting

25 object.
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Although the I|-picture included flag is provided for
each PCR entry in the present invention, it is also possible
to set, in place of the I-picture included flag, a flag
indicating that each PCR entry is the head of the |-picture
5 or not, a flag indicating that the PCR entry is the end of the
I-picture or information indicative of the size of the I-
picture, thereby specifying the reproducing or erasing start
block by using these flags and information in the same
manner as described above.
10 While the present invention has described the optical
disc, the optical disc recorder and the optical disc player,
for example, the same advantages can be obtained even if
the MPEG transport stream is to be recorded on other
media such as a hard disc and the like, and the present
15 invention is not essentially restricted to physical media.

Although the ©present invention has been
described in connection with specified embodiments thereof,
many other modifications, corrections and applications are
apparent to those skilled in the art. Therefore, the present

20 invention is not limited by the disclosure provided herein

but limited only to the scope of the appended claims.
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CLAIMS
1. A recording medium for recording at least one of video data, comprising:
video data area storing the video data which includes a plurality of
5  pictures, each picture being encoded by one of an inter-picture encoding
method and an intra-picture encoding method; and
map information area storing the map information which manages video
data for each block having a fixed data length, the map information including an
address information which indicates an address of the block including the
10  picture to be reproduced with each reproduction time, a first map which has flag
information indicating whether each block includes at least a part of the intra-
picture or not and decoder input time information of video data for each block,
and a second map for relating reproducing time information of the intra-picture
to a block number of the block including a head of the intra-picture.
15
2. The recording medium according to claim 1, wherein said fixed data

length is equal to a block length of an ECC block.

3. The recording medium according to claim 1, wherein the management

20 information stores information indicative of validity of the flag in the first map.

4, The recording medium according to claim 1, wherein the management

information has information about a size of the block.
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5. The recording medium according to claim 1, wherein the flag information

10

15

20

indicates whether each block includes at least a part of I-picture data in MPEG

method or not.

6. The recording medium according to claim 5, wherein the flag information
further indicates whether each block includes at least of a part of P-picture data

in MPEG method or not.

7. The recording medium according to claim 1, wherein the address of the
block including the picture to be reproduced corresponds to the block number of

the block in the first map.

8. An apparatus for recording information on a recording medium for
recording at least one of video data,

the medium comprising a video data area storing the video data which
includes a plurality of pictures, each picture being encoded by one of an inter-
picture encoding method and an intra-picture encoding method, and a map
information area storing map information which manages video data for each
block having a fixed data length,

the map information including an address information which indicates an
address of the block including the picture to be reproduced with each
reproduction time, a first map which has flag information indicating whether
each block includes at least a part of the intra-picture or not and decoder input

time information of video data for each block, and a second map for relating
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reproducing time information of the intra-picture to a block number of the block

including a head of the intra-picture,
the apparatus comprising:
a unit for recording decoder input time information of a block on the first
s map corresponding to the block number of the block;
a unit for deciding whether or not the block includes at least a part of the
intra-picture; and
a unit for setting the flag for the block based on the decision and for

recording the flag corresponding to the block number.

10
9. The information recording apparatus according to claim 8, further
comprising:
a unit for deciding whether or not a block stores reproducing time
information of video data; and
15 a unit for recording the reproducing time information on the second map

corresponding to a block number of the block when the block stores the

reproducing time information.

10.  An apparatus for reproducing information from a recording medium

20 comprising a video data area storing the video data which includes a plurality of
pictures, each picture being encoded by one of an inter-picture encoding
method and an intra-picture encoding method, and a map information area
storing map information which manages video data for each block having a

fixed data length,
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reproducing time information of the intra-picture to a block number of the block

including a head of the intra-picture,

the apparatus comprising:

a unit for finding entries of the first map corresponding to reproducing

10 start and end positions designated by a user, respectively, with reference to

decoder input time information in the first map;

a unit for calculating addresses to specify the reproducing start position
and the reproducing end position from the found entries, respectively; and

a unit for reading video data from the information recording medium

15  based on the calculated addresses to reproduce the read video data.

11. A method for recording information on a recording medium comprising a
video data area storing the video data which includes a plurality of pictures,
each picture being encoded by one of an inter-picture encoding method and an
20  intra-picture encoding method, and a map information area storing map
information which manages video data for each block having a fixed data
length,
the map information including an address information which indicates an

address of the block including the picture to be reproduced with each
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the method comprising the steps of:
recording decoder input time information of a block, corresponding to the
block number of the block, on the first map;
deciding whether or not the block includes at least a part of the intra-
10 picture; and

setting the flag for the block based on the decision and for recording the

flag corresponding to the block number.

12. The information recording method according to claim 11, further
15 comprising the steps of:
deciding whether or not a block stores reproducing time information of
video data; and
recording the reproducing time information on the second map
correspondingly to a block number of the block when the block stores the

20 reproducing time information.

13. A method for reproducing information from a recording medium
comprising a video data area storing the video data which includes a plurality of

pictures, each picture being encoded by one of an inter-picture encoding
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| the map information including an address information which indicates an
5  address of the block including the picture to be reproduced with each
reproducing time, a first map which has flag information indicating whether each
block includes at least a part of the intra-picture or not and decoder input time
information of video data for each block, and a second map for relating
reproducing time information of the intra-picture to a block number of the block
10 including a head of the intra-picture,
the method comprising the steps of;
finding entries of the first map corresponding to reproducing start and
end positions designated by a user with reference to decoder input time
information in the first map, respectively;
15 calculating addresses to specify the reproducing start position and the
reproducing end position from the found entries, respectively; and

reading video data from the information recording medium based on the

calculated addresses to reproduce the read video data.



