1 | NFORVATI ON RECORDI NG APPARATUS, | NFORVATI ON RECORDI NG AND REPRODUCI NG
APPARATUS, | NFORVATI ON RECORDI NG METHOD, PROGRAM AND RECORDI NG MEDI UM
THEREFOR, AND | NFORVATI ON CARRI ER MEDI UM 5 FI ELD OF THE | NVENTI ON The
present invention relates to an information recording apparatus and an
information recordi ng nethod which are gquitable for recording information
onto a rewitable-type recording nedium such as a DVD-RW (DVD- Rewritabl e).
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DVD di sc. Nowadays, a DVD for reproduction only in which a novie is

recorded is put on sale. In that DVD for reproduction only, video data and
audi o dat aFﬁgéDr%EotF%di@%O%cordance with a recording format call ed

"DVD-vi deo". Ther &ffy Sresdiyt [ eREALHEH NG Tt sDVD 2ot n f epfotiunt reboealygby a

DVD player in conformty with the DVD-video format, the user can enioy t he
contents SDBAraASUR apsyRR. IIRIERNLPN FefehfiRaFetNoFRn B aiFe AUA5ARIDVD- RW
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a thousand tines. Thé user can use the DVD-RWinstéad of a conventional
VTR and reeocd #f decD@rdRvaudiVedeva igRbLRe -t el evi sion  broadcasti ng
programs or the like onto a rewitable-type DVD such as the DVD-RW 30
When recording the tel evision broadcasting programon the DVD-RWon the
real -ti me DPESCBIPRAIQECOF REISGIEM tARTt he DVD-video format, the video data

o Suo ant 2 25 PSS CenEting: Sout o e kagchenL AL
recordi ng ahearetotfteng density is increasing. A DVD is an optical disc
that meets such a need of increase in the recording density. By

15 compressing image data by the image processing technique called
MPEG2, image and voice data corresponding to amovie canbe recorded
on a single DVD disc. Nowadays, a DVD for reproduction only in
which a movie is recorded is put on sale. In that DVD for
reproduction only, video data and audio data are recorded in

920 accordancewitharecording format called“DVD-video”. Therefore,
by reproducing the DVD for reproduction only by a DVD player in
conformitywiththe DVD-video format, theusercanenjoythe contents
such as a movie.

Recently, a rewritable-type DVD such as a DVD-RW is broadly

25 used. On the DVD-RW, information can be rewritten for about a
thousand times. The user can use the DVD-RW instead of a
conventional VTR and record video and audio data of the television
broadcasting programs or the like onto a rewritable-type DVD such
as the DVD-RW.

30 When recording the television broadcasting program on the
DVD-RW on the real-time basis in accordance with the DVD-video
format, the video data and audio data as well as the recording
control information, constituting the program, are seguentially

recorded, on the real-time basis, onto the recording area of the



2 DVD-RW The managenent information associated with the video data and
the audio data is tenporarily recorded onto a predeterm ned area of the
DVD-RW Specifically, when recording a tel evision broadcasting 5 program
on the DVD-RWby a DVD recorder, the video data and audio data
constituting the programare recorded o the DV/D-RWas one or a plurality
of VOBs on the real-tine basis. Wien the recording of that programis

ended by t user's.instruction, . ' ' e, i trol
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t he prograandsthecusdeddena ihe D RWIdiysceasrdediomgi® a prredetachudédg one

or a pluralit f .V t VTSI, and backup information of the VTSI.
However , uﬁf?% ?ﬁetlh%gi“qitlﬂgl izes the DVD-RW VM3 (Video Manager

| nf or mati on) whi clsdezitthieatagagenent réadodirat iortedfevtilké onlbroedoadeiingi deo
data and audio data is not_r rde t he DVD For, this_ reason, .until
the DV RWPFSSTPRAN 8 %‘i}?ﬁﬁﬁ%ﬁ%&%@ﬁ%ﬁr ﬁﬁust\%@yveﬂsou%%‘f? FEnparary
VM3 that HeEROtsddd ycutaMRQESet PEogtah ofmmtricenrasdoch atted DMIHRI Be dhél e

recorded on the.DVD-RWis __recorded on redet erm ned, area of the DVD-RW
The tenpor 8y POUTRELTY /&1 YIRS P aidfe ng?‘et J\?TSsﬁpgeo&beeaeSﬁr?h%gdi sc

at that tLRexhdtiod@bnons Ahdde b s6e Nadd; ' Physteakbrlosptd ursIofhhibe VISs
for a predeterm ned nunber of the titles, title nanes and so on. Ugtil t he

user final igeshe HeeSiURlL ahECasRPENEELBFMRHECT tRFSRYY VRGESRF_ERanged

and repgat edLYy,rdESULEG08E {H8cR2drederRis] nad Brearemery Addmdadnemw
title is recorded. Wien the user finalizes the DV the tenporary VM3
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DVD-RW  begenpgpin €Q0F@rdt t M thdhe ahevengenth onedid/Rrmideo format
| i ke the DVD for reproduction only, and the recorded titles can 30 be

reproduced by a DVipysivgyerutb}l sy edetthion léary. thpREPeRY, réfieht¥gdeo
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t he DVEB RWresorded video data and audio data is not recorded on the DVD-RW.

For this reason, until the DVD-RW is finalized by the instruction

made by the user, temporary VMGI that temporarily manages the

information associated with the title recorded on the DVD-RW is

recorded on a predetermined area of the DVD-RW. The temporary

20 VMGI includes the number of the VTSs recorded on the disc at that

time, information on the disc name, physical locations of the VTSs

for a predetermined number of the titles, title names and so on.

Until the user finalizes the DVD-RW, the contents of the

temporary VMGI are changed and repeatedly 'recorded cnn the

25 predetermined area every time a new title is recorded. When the

user finalizes the DVD-RW, the temporary VMGI is recorded on a

predetermined position as the VMGI. Thus, the finalized DVD-RW

becomes in conformity with the above-mentioned DVD-video format

like the DVD for reproduction only, and the recorded titles can

30 be reproduced by a DVD player for reproduction only.

However, repeated recording of the temporary VMGI onto

a predetermined area on the DVD-RW may cause the read-out errors

as the recording frequency increases. While the DVD-RW is

basically produced to be resistant to the data rewriting for about



basically produced to be resistant to the data rewiting for about 3

t housand tines, if the user repeatedly records the TV broadcasting
prograns on the DVD-RWIi ke the manner of using the conventional VTR, the
tenporary VMd is rewitten quite frequently. As a result, the recording
surface may be deteriorated and the posgibility of 5 the read-out errors

i ncreases. \Wen the read-out error of the tenporary VM3 occurs, the

managenent i nf or iton indigcatin for .ex |l e e tit i n
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the above-descri bed probl .and its object is to e | e the stab

recor di ng ahtr FQ%FSE‘BEF?BH%@I%&‘?%%&%% lti%f%?%ﬂ%%‘ at@sso%]f% %%ngi th

t he recor degk imfc@rmhigosu vhere imafyobarddionricrated epaatiedippssebaildeg ah a

rewitable optical disc such as a DVD-RW__ Accordi ng to one_aspec f the
present® i nVRALTGH - e PEFTrS pRGYEAEES an Wﬁrb&ﬁ’ﬁ it %dr_ blgr 8FhG aﬁ%aoté us

whi ch recofggoo A PURBE IR, akeWahbabhent VRE ofr@@eh 8hNithdiedi timd, Nfor
accordance wth a predeterm ned recordi ngaf ormat, i ncl udi n%: OSEr ecordi ng

20 devi ce WhABH.¢eddedslEARPE FREFBNGT HPBFnBYP IR iSRG R 2oRGing

i nformati Oflhétp@b)f R RdUE] i207 LB EOk ni pEpFsALEOILE Or  controlling
reproduction of the recording information on the rewitable-type recording
medi um a tenporary nanagenent information produci ng device which produces

tenporgyy managenent 25 infoefpihRR HErTAEMAG/MAfiIon Managing all the unit
recording information recorded on the rewitable-type recording nmedi um

and a tenporary Mawagerssant nieyeritiogn hesoldeRg cENWRLEN FcobdR  the

tenporary Q?Q@Qﬁ&@é‘ér%iﬁo%% hOfsatsfy GeEPOEALY: HeCbAlNg,1 DSt keappa the
rewitabl e-type recording nedium wherein the 30 tenporary managenent
i nf or mat i onececdiwi n@rdky ireprodangesnt het tdmpomanpgeEesitdi A§Lpssrtien and

records the.Lenpolay Y, IBNagRICaLeoL LAY TREL o flod NendeMRAESEYat £60T €L N0

posi tion aftér change an access error of t t enpor ary nanagenent
i nf or Mm% i onepestedly recorded on a rewritable optical disc such as a DVD-RW.

According to one aspect of the present invention, there
is provided an information recording apparatus which records
information on a rewritable-type recording medium in accordance
with a predetermined recording format, including: a recording

920 device which records unit recording information including
recording information and reproduction control information for
controlling reproduction of the recording information on the
rewritable-type recording medium; a temporary management
information producing device which produces temporary management

25 information for temporarily managing all the unit recording
information recorded on the rewritable-type recording medium; and
a temporary management information recording device which records
the temporary management information at a temporary recording
position on the rewritable-type recording medium, wherein the

30 temporary management information recording device changes the
temporary recording position and records the temporary management
information at the temporary recording position after change when
an access error of the temporary management information occurs.

According to the above information recording apparatus,



According to the above information recording apparatus, 4 the unit
information including the recording information such as video data and
audi o data and the reproduction control information for reproducing the
recording information are recorded on the rewitable-type recording
medium Further, the tenporary 5 nmanagegent information for all the unit
recording information recorded on the recording nmediumis produced and
recorded on the. recording nediu The t.emporary, .noan i tion is
managenent "t hior %Iilg%ﬂﬁﬁa lt é%g]}lgrlflgythrrear{aggg tlﬁg %if |trljlfcgcyr %glt%?io%g
recorded oniddedaesard agdiediatm ankhehefrapeodn ti®npraduct hgnfbembebpor ar y
managenent _i nf or mat  on _and .r ecor di ?ﬁgigt t

. gn hg.recordi n% meg‘iﬁgmga rrl1eti e
new unit rEtordiHPIHH S ot S8 or§ed BR-the Fetordrig RedTunm Tt
beconmes possihieadie8peodusecriiheg r espacd.ve unhtthecor diveg tahporatyon
fromthe recording nedium by referring to the.tenporary nmanagenent .
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managenent information, the position of the recording nedium at, whi¢ch the
error occu??%‘dfcihsn%o%le%‘é‘ﬂ-forTl’feecB?’BPﬂﬁaﬂﬁem@éﬁﬁﬁF‘ﬁFlg nEHRSREnen 13
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changed and the tenporary managenent information is recorded on the
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medium there-is the possibility that” an access error wll occur because
t he positi®@n tdfe rhecrding diadj yweapah Hale 28vwhenphrigeadirdetBf PeFat e due

to ther epfg!i:@gof&&ﬁ)ﬁﬂitﬂ@:re'&‘éf%l‘iﬂ@medi‘ﬁmt, he P eI pdSWaRtd 05 replBEEcE N

tenmporary recording position or ‘recording the tenporary nanagenment

i nf or mat i onh¢ seghanyede initseckhrdisgdaiorme tiepdorcar sheapaeedirg medium

i nfornmati c yﬁﬁy e e ghuced crLeqtly.. 3fndhe

t enpor aryoﬂn}én%ke%en qsn oF#gt ?%Fﬁgrsgacg?glnénlg&%ew ce may Set the terrpo?%ry
recor diing poséss mraft euathasge wolbiposértion omid cledifynetrradj a6enrsto t he

tenporary fggoégérppgléj,o%tt it%% Q?I‘ngrgf recording the temporary management
information, the position of the recording medium at which the
error occurred is not used for recording the temporary management
information any more. Namely, the temporary recording position

20 is changed and the temporary management information is recorded
on the position thus changed. Since the temporary management
information is recorded each time new unit information is recorded
on the recording medium, there is the possibility that an access
error will occur because the position of the recording medium may

25 bepartiallydeteriorateddue tothe repeated recording. However,
in the present invention, since the temporary recording position
for recording the temporary management information is changed in
such a case, the temporary management information can always be
recorded and reproduced correctly.

30 The temporary management information recording device may
set the temporary recording position after change to a position
which is not adjacent to the temporary recording position before
change. When the access error occurs, it is possible in some cases

that the physical deterioration or defect on the recording medium,



change. \When the access error occurs, it is possible in some cases that
the physical deterioration or defect on the recording nmedium 5 causing the
access error, is broad to sonme extent. By changing the tenporary recording
position to the position that is not adjacent to the position where the
deterioration, defects, or the like havg occurred, it is possible to
record and retain the tenporary 5 managenent infornmation nore safely. The

tenporary nmanagenent i_nformft i -r.ecor.di_ng,.deyi V. ecqr.d :
tenporary %ﬂﬁ%ggﬁene FﬁF%?ﬁa%#%ﬁkhgﬁﬁgglggktﬁa%#ﬁgE%RI%Fédeggrﬁﬁggalﬁ%ta
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position spaced by one bl ock fromthe 10 tenporary recordi Qsition
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recordi ng pesitidd), it uhbt posefiblbetpececded tenporaityinratagetenporary

i nfor ion, it beconges ossible to si ify the processing for changin

t he tgﬁ%or%ﬁ%ﬁg§qﬁﬂﬁwﬁQﬁf FPPOWQrTSS?g§£Ynfornation recorging appargtug
may further includge BedRiRonahinsgeasei grpesht ion rerbedintidsvirecasdi ng
device which records tenporary recording position infornatiqn_ indicating
the tenpoFeFrd e é}ieﬁ‘ﬁgg%gi/t GG He W&BPB-?%@E@E& BPKd 9 nddi um
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According to this feature, since the recorded position aof the tenporary
managenent PPH ok AT IcaRaBee | ifedPas F YOBBIRAGRY PYhyne dHetGk Agofotlite
tenporayy f£&a95ci g Lokl YA iB bRRorkichdRyd0SThbt g § G Rasirey Bpd
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information at two different ~positions On the rewitable-type recording

medi um Fupeseible rfo suapld fyashe pheceantiy abte-ahpywinsc P8 R§TRBEREN may
have a fir ie rary; yxgpagenent i nformation recording area and a second
30 tenpora?%c%anaggégaf'ln ormation recording area, and may record the
sane tEnporary mathgesefvorinatbemadanydimdeaphashtupandy fgyrther include

a temporary recording position information recording device which
records temporary recording position information indicating the
temporary recording position on the rewritable-type recording
mediumat a predeterminedpositiononthe rewritable-type recording
20 medium. According to this feature, since the recorded position
of the temporarymanagement information canbe immediately obtained
by referring to the temporary recording position information, it
is possible to easily and quickly obtain the temporary management
information when performing additicnal recording or reproduction.
25 The temporary management information recording device may
record same temporary management information at two different
positions on the rewritable-type recording medium. Further, in
such a case, the rewritable-type recording medium may have a first
temporary management information recording area and a second
30 temporary management information recording area, and may record
the same temporary management information in each of the first
temporary management information recording area and the second
temporary management information recording area. By this, even

if one temporary management information is unreadable for some



tenporary managenent information recording area and the second tenporary
managenent information recording area. By this, even if one tenporary
managenent information is unreadable for some 6 reason, the other tenporary
managenent information can be read. This enhances the safety and
reliability in reading the tenporary ngnagenent information. The tenporary
managenent i nformation recording device may 5 set the tenporary recording
position after ch e to a positiaon which is, not.adjacent to the tepnporary
recor di ng rpe(?sﬁoﬂ’o%ﬂ%e?%]?%r ﬂg gETY MAPRESRERE YT atel “ermpor %‘reyréagp
managenentTHinf enahtes e saéeoy ded ralbabhl ity ifi resdang thieet sleporary
tenporary managenent . information recording areas. Thus, the tenporary
recor di ng ™0 oA EPEEA ERBnge may be a position spaced by one bl ock

from the tenporarjeree@cdiatg s ddngn beh oo emathingeecdbaihgideviiaie may

recordi_ng apparatus may further jnclude. a tenporary recordin osjtion
| nf or mit | GFF i &ctr GPREOURY CRERRRNT PASHEASNt BRFBF 3P N45 6P nBe PbST T on

i nf or mati ghidligabbdtd ety tempay %Feﬁpb@é@ﬁzdié@oﬁ@ﬁig ip@RS th Bnt hef did st
and the second tenporary nanagenent infornmation recording _areas,on a
pr edet er mi HENPosihi bhe GFe hBAE s CEBFPOIAY P * ARG Hy 1REAriATF1PR the

case that the, dLMEY BXnMRAAIEIEHE 4 QB LBrcS teRperded hankhgéteithe
first and the second tenporary nanagenent information recording areas. 20
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predet er m Heal pogiabenys resoriéngenrpsi bbbe-pgheres-hasasr-di ng medi um t her eby
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recording position information becones unreadable. In a preferred
enbodi mentg tehpopredetesonidied residridimgnisonabiomagchedingdsfigeanirichith a
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15 temporary recordingpositions inthe first and the second temporary
management information recording areas on a predetermined position
on the rewritable-type recording medium, in the case that the
temporary management information is recorded in both the first
and the second temporary management information recording areas.

20 This enables easy and quick access to the temporary management
information.

The temporary recording position information recording
device may record same temporary recording position information
at different predetermined positions on the rewritable-type

25 recording medium, thereby enhancing the safety with respect to
the possibility that the temporary recording position information
becomes unreadable.

In a preferred embodiment, the predetermined recording
format may be in conformity with a DVD-video standard, the

30 rewritable-type recording medium may include a DVD-RW, the unit
recording information may be a VIS (Video Title Set) according
to the recording format, and the temporary management information
may be TMP VMGI (Video Manager Information) according to the

recording format. 1In addition, the temporary recording position



recording information may be a VIS (Video Title Set) according to the
recording format, and the tenporary nmanagenent information nay be TMP_VMG
(Vi deo Manager Information) according to the recording format. In
addition, the tenporary recording position 7 may be | ocated between a file
systeminformation area and a data rec@rding area according to the
recording format. According to another aspect of the present invention,

there is provided an_infaqrnatiaqn ar.di cl a 5
i oh 1 ecdS FEnT AP RRTT i IR o £ ot ey SEEPLERE oL 2RAOL M
accor danceradddiimgpredet ecnbrddnygetcor dhagréormiitnantbmegr.oduces the

information recorged thereon, t appar at.us_i ncl udi ng: a cordi evi ce
whi ch records uni fq‘CF%gPﬂl‘?r’%@ Elr}ﬁqglreﬁg%%%t ?Egﬁﬁﬁrﬁfe%écclor%%nﬁcglqnﬁf%?en% i on
and repr oduetg@vicat kol ihBoinsof omt et fdimg @aid akbiregurépyodpos toniof t he
recording information on.the rewitable-type recarding nediu a tenporary
managerfent " b rEeroR PR WP &N Bet %[12513%%&?’&%%teg%gllgbyme{smw
na][lagenentm a&ebﬁgﬁé@@ wfi@ﬁ 4 preesesithyndmpragbngiad Ifotrhetunid repecduckag
informati on recorded on the rewitahle-type recordi ng 15 nediuni. a

tenpor ary rmabehertat b rirgGies e‘%b‘?%ﬁ%g dehA c%p%‘f% S rje%%]rLﬂrJ%lrt%e a
tenporary FEAAGERNt debf 6ENBlh Oih Atre chr@BPORRLY reR@iadingy PASbim&idm a
tenporary recording area defined on the rewitabl e-type recordiqr;lrg medi um
wher ei n t hENEBHFSIAr Y 9RaTEGEFR Nt N TORPEEARE oA Hec 6FBFRGUERYPEe CHANGRES t he

tenporgyy {@EoHeHiigh20 BOSI L4600 &N0i {LC kg ctileri 8APM AN Y- HERNAGESBM ng
information at the tenporary recording position after change when an

access errbrfomfatitn periger aryrihaRgenbiPe iTHORENITIORS ALt & CaReRpor ary
recording paslddthd BhebERLE 00, (LRI RG A CP W WILE LI REQILS  hSTROFAT Y
recording position information indicating the tenporary 25 recording,

posi tion onandgemeny i iafdmratise rievorermrP iR lumenagins etfet et neeft
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obt ai Nk t heedEwpo paryararayenen geneio i roroat bas egcondihg destssy wpich
recording Pg§$£&§nthgf%%%ﬁgkggy management information at a temporary
recording position in a temporary recording area defined on the
rewritable~type recordingmedium, whereinthe temporarymanagement
information recording device changes the temporary recording
20 position and records the temporary management information at the
temporary recording position after change when an access error
of the temporary management information occurs; a temporary
recording position information recording device which records
temporary recording position information indicating the temporary
25 recording position on the rewritable-type recording medium on a
predetermined position on the rewritable-type recording medium;
and a reproducing device which obtains the temporary recording
position information and then obtains the temporary management
information based on the temporary recording position information

30 to reproduce the unit recording information.

By the above information recording and reproducing
apparatus, when reproducing the information from the
rewritable-type recording medium having the temporary management

information recordedthereon, it ispossible toobtainthe temporary



30 to reproduce the unit recording information. By the above information
recordi ng and reproduci ng apparatus, when reproducing the information from
the rewitable-type recordi ng medi um having the tenporary nanagenent

i nformation recorded thereon, it is possible to obtain the tenporary 8
recording position fromthe tenporary pgsition information and then access
that position to obtain the tenporary nmanagenent information to reproduce

the unit recording infarmatiqn recporded on the rew.tabl e-t .recordi ng
modi um 5 SHR TR AT e FOE . ORI Ch e ary R bRt
i nformati ophdy seguent tiaht yposhtlay tbeobeadndihg icrfippratyomahagehéret

t di n when th di it i.nf [
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even if thentenPorafy 1L0-divie pesbiriongliednter mation is unreadabl e for
sone reason, it becomes possible. to obtain the tenﬁé%ar nanagenent

informetion and r EPEORRIECIHE NAFFTITLRBY GRNG LT hEFPOr T e R8Ha8E 0Rt t he

rew itabl e;fypenat BHOLY HOREMH 141 A¢eRRTHhHLHO retbl-hiagotdreirmaspeest i0f the
present invention, 15 there is provided an information recording,nethod
whi ch recokds temRPSRFRIISSIPIOH DY 3687 VREB Lot YRR 100 BR e Frge BRY LoD

accor dancein%ﬁg\%ﬁcﬁ{ edahet HBggt & 86 ¢irBl 1y PBlrithe avtfid Epstadhgyg: a

recordi ng ste records unit recording information including,
recor di ng nafdownat i cHherff I%r et ildn TdenthedIParRidr FeCPER1PEgr P2B1Tion

CO”trohEi”QnESE&é%&EHiﬁ¥1dHE%§a%b&%C@59iQ&hé”ﬁéﬁéﬁﬁj<E% Mhes possible

rew itabl e-type récording nediun a tenporary management infornation
produci ng $begpiwhirc hhpririuses Hemporasyeaidgerat Lonnd o madreWucsr the

temporart| ¥niRNagldganly teediihde B0 0L0E0ded N0l MBAL ORL2eo5dRd-phothe
rewitabl e-type recordi ng nmedi um and a tenporary managenent i nformation
recordi ng seeprahighmedicords the tenporary managenent information at a

tenporary recordi %c&%ahgtg&sefliQﬁﬁﬁ&%@@k@-&%% ecoL gt ng aRdium

wherein the tenporary maragenent | nformnation recordi hg step changes the
15 there is provided an information recording method which records

information on a rewritable-type recording medium in accordance
with a predetermined recording format, the method including: a
recording step which records unit recording information including
recording information and reproduction control information for

20 controlling reproduction of the recording information on the
rewritable-type recording medium; a temporary management
information producing step which produces temporary management
information for temporarily managing all the unit recording
information recorded on the rewritable-type recording medium; and

25 a temporary management information recording step which records
the temporary management information at a temporary recording
position on the rewritable-type recording medium, wherein the
temporary management information recording step changes the
temporary recording position and records the temporary management

30 information at the temporary recording position after change when
an access error of the temporary management information occurs.
According to still another aspect of the present invention,

there is provided a computer programexecutedby a computer included

in an information recording apparatus which records information



tenporary recording position and records the tenporary managenent 30
information at the tenporary recording position after change when an
access error of the tenmporary managenent information occurs. According to
still another aspect of the present invention, there is provided a conputer
program executed by a conmputer included9 in an information recording
apparatus which records information 9 on a remﬁitable type recordi ng nedi um

in accordance vvlth a%rleed é(%rmpee(% Cg_% drh 0g: forn é&q:dgg,lggr am.gausi ng
t he conputer unc I'on as.” a recor g device |c records unit

recor di ng pf@d@MemmlmﬂdwracbmdLngjﬁBmmﬁdlhgelpﬁagnamtcensan@Tﬂepcompnténn 5
control in ti,on for controll r roduc th r .

i nformati 0{1 %tel%\ﬁrsl t Abt & %]erg% éigegr ngﬁrlngagl‘gér‘ﬁzo a(% U%%% 9 Qgrdlng
nanagenentlnﬂéﬁmmﬁiwmn1QCDmmnmmgrdemr@En@MEnﬁopmmdumesanénmepaoyuction
managenent i nformati.on orari na it recordlng

R ol | ofRbEoT qedCaRaEhen fak o abT L T b PRLaRlr v G Eel ARESENEM

t enpor ary mmpageseidn ichf Bheatdwen thecerdiypg e e ngvedbuhecordspbhery

tenporary nanagenent information at ate orar r.ecor di ition on the
rew i t abl eTe)PESFRROARAGTAEAPERT O WS T he f’@ﬂrﬁ ﬁ‘ﬁ?&%ﬁ@ﬁ@ﬂfﬂy

i nf or mat i oRaheEORENNJ1 HENHREL i D ange st &so £ £AOF afidnd £GOf dA1NY Plesi thop and
records the tenporary 15 managenent information into the tenporar

recordi ng pBSPERENT AT MAEHRRGES GRETE AP Tab BESEST HotD ot~ Tt F%ﬁﬁggé??

nmanage@nt pLAf QL MBdi PR +BREHFSry ARGRN tt Onsbihht 2Rt REPRCHe P cé he
present invention, there is provided a recordé%g medi um t hat stores a
N4

progr am exeBUERE IR Bhe SRBROERA LY AN AHERTT Hr Rt 6P FEEBPERRY

appar at us Ee&orafﬁﬁrgbegtwﬁ%%atﬂ@ POy A1 £ YT taple- M@@rcﬂﬁ?@rﬁléaﬂuﬁed' um
in accordance wth a predeterm ned recording format, the program causing

t he conput@het@lmuhbﬁlbﬁmB%rafﬁim%RﬁﬁQNQR}(kﬂﬁQQ@aWHP@hrﬁ§@6ﬁ6§g garice
recordi ng ;ﬂgﬁg%%h%%émwyﬁé&f&f pYst P of maki QAN 22 &@%99&% on

control tron for “cont I ng reproduction of the record
i nfor rrh& i omapagenent awtprabt £or péordeor AR At P9 rdiing eapbl Ja@ryafter

management i of or TRL01Y, REAGUCLAG IR G& VB SHr-PF PHYASSement information

occurs.
According tostill another aspect of the present invention,
there is provided a recording medium that stores a program executed
20 by a computer included in an information recording apparatus for
recording information on a rewritable-type recording medium in
accordance with a predetermined recording format, the program
causing the computer to functionas: arecordingdevicewhichrecords
unit recording information including recofding information and
25 reproduction control information for controlling reproduction of
the recording information on the rewritable-type recording medium;
a temporarymanagement information producing device which produces
temporary management information for temporarily managing all the
unit recording information recorded on the rewritable-type
30 recordingmedium; and a temporarymanagement information recording
device which records the temporary management information at a
temporary recording position on the rewritable-type recording
medium, wherein the temporary management information recording

device changes the temporary recording position and records the



tenporary managenent information for tenporarily managing all the wunit
recording information recorded on the rewitable-type 30 recordi ng nmedi um
and a tenporary nmanagenent information recording device which records the
tenporary nmanagenent information at a tenporary recording position on the
rewitabl e-type recording nedium whergpn the tenporary nmanagenent
information recording device changes the tenporary recordi ng position and

records th g i_nf. i.on_ i nt :
Fecor ding CEBerEEER e AN S s 8] e, Seep e R PERB e ey
managenent posfbiomt 8 dhe ncchasge Byhthe aabamsedes arritved oinf oherateoporeacyr di ng
nmet hod, th% 5 COWEUteﬂﬂ£§P%ﬁ%%‘OE tge recordi ng nmedium the tenporary
recordi ng FRFOYRREL T o AR B Fef5F#Ed i n the sane way as the case of the
above- descri bed i rHyothatdbave-eeacdi bgdappds aiatsi.onAe oo thil ingg @ t$iod, | tiaemot her
aspect of the p{esent invent%gn, tgﬁfe IS %%OVi%%d an information.carrier
medi um Tar FYTRG-SLEPHF Pt FOR 1R % BP0 h "Ear ¥R H 5t FhEPEFERY
const r uct edn 66rmat B idaable- rpperdedoldi tige neghdiMay saccbedanse wEt tha

the medium including: a first carrying

predeterm ned recordi hg formt, ]

area whi ChPBar T LR Tt 1 SCBPUTRYLPRT GFRAF PORS | FRPAHTHF - 1 ecor di ng

i nformation and r@@k@d@ﬁthﬂn§@ﬂ11@ho£ﬁé@é@§bh@@ﬁ#ﬂﬂe§£é§@mﬁ&ﬁhéhﬂgon,
reproduction of the recording information; a second <carrying area which

carries tehPsFaryiSaREgEHERE |3 oriPOTER TGP  ERRFPLRGr MeFiENagRRGY RS t he

unit regor dhpgrhif A5eJ QR {REONERd orPR ARG i hgWet F @bl erd YRR steerdingn
medium and a third carrying area which carries tenporary recording

posi tion i Af oFpEE AP Indivest | A§C209ANF0sTEFBHT of 1t h@qCORFisRsry WahRBgetent

i nformati op LBt B BREONE cHRAIMY NP 382 Aecreding tAcINGiRROVE first
information carrier nedium the” tenporary managenent information for the
uni t recor @RAEYiNGfAgeRavhoph cadsiesdubht tiseorewnpt Hbl amaiiern ér6t uihgd

medi um i s 23k eaohgled Aiha JeaRndt 0o, SBUL UG, Ahd ML BBk LR Ll 8APREATY
recording position information i ndicating the recording position
15 controlling reproduction of the recording information; a second

carrying area which carries temporary management information for
temporarily managing all the unit recording information recorded
on the rewritable-type recording medium; and a third carrying area
which carries temporary recording position information indicating

20 a position of the temporary management information in the second
carrying area.

According to the above information carrier medium, the
temporary management information for the wunit recording
information recorded on the rewritable—type recording medium is

25 recorded on the recording medium, and further the temporary
recording position information indicating the recording position
of that temporary management information is also recorded on the
recording medium. Accordingly, an information recording
apparatus or an information recording and reproducing apparatus

30 can reproduce the unit recording information recorded on the
rewritable-type recording medium by obtaining the temporary
recording position from the temporary recording position
information and then obtaining the temporary management

information recorded at that positiocn.



of that tenporary managenent information is also recorded on the recording
medi um Accordingly, an information recording apparatus or an information
recordi ng and reproduci ng apparatus 30 can reproduce the unit recording
information recorded on the rewitable-type recordi ng nmedi um by obtaining
the tenporary recording position fromghe tenporary recordi ng position
informati on and then obtaining the tenporary managenent information

recorded at that sition. h e ryi My .ope. or a
plurality of ten%o?a??c%%%éé%hgﬁpzi%?%%&%ﬁ%gﬁfggngﬁgﬁ% teﬁ%g%5¥§9?é%€rding
posi ti on itdngraretiyomarmyemaditcdhdoritetposi t and bhel aewpvréenpoearyding
managenent_ i nf.or mat i

n, . this, .an.information. recordi 5 or an
i nf or mat i g FECOHEHR Ogﬁ‘??yjroéb?lgg&&dr%ﬁ a&ﬁptargie ) %glt%%g Ogb]tn%ﬁensfg?@@é?y
t enpor ary madgamdnioni hasethtoion he tBgnponasy anecorih mg tirfror netcoodinghus,
it is possible to correct]y.reproduce all  the unit recording informtion
recor dd oRPRHEREArt ABI LA Y RE SEAP RY L RA G U S ERE L e PRt B
DESCRI PTI QO itHE rDRAMENESt EhEordri Si@f shiragriam idasest pat thg aepbysacal
recording format, according to a DVD vi deo standard; FIG is a diagram

i 11 ustrat i FREATSHE HYtRE 0P or  EPBS: 15 IFRVITING tOPRESBvEY TFRERIuCe

standard; F Gcnd JdrS apethedi gl agramat ] uskeabiragd dneciphysiveatabl ecoypk ng
format according to the DVD-video standard; FIG 4 is a diagram

i |1 ustratiBhecardigyl dwdivgy @&t tA6c5L8Fng to the DVD-video standard; 20 FIG
5 is ygiagramillustrating the physical recording format of to a DVD-RW
FIG 6A, 6B, 6C, and 6D are diagrans illustrating the recording sequence

according to a restrict 2RIGVRrMEHGR FRIOE; OFFIES. PRATINGS 7C, 7D and 7E are
diagrams illustrathrpg 121 23 JTlRed 197 268 dhE % $h SIMOr A& Yo MMEG format

according to a DVD-video standard;
FIG. 2 is a diagram illustrating a configuration cf GOP
15 according to the DVD-video standard;

FIG. 3 is another diagram illustrating the physical
recording format according to the DVD-video standard;

¥IG. 4is adiagramillustrating a logical format according
to the DVD-video standard:;

20 FIG. 5 is a diagram illustrating the physical recording
format of to a DVD-RW;

FIG. 6A, 6B, 6C, and 6D are diagrams illustrating the
recording sequence according to a restricted overwrite mode;

FIGS. 7A, 78, 7C, 7D and 7E are diagrams illustrating a

25 method of recording a temporary VMGI;

FIG. 8 is a block diagram illustrating a schematic
configuration of an information recording and reproducing
apparatus according to the present invention;

FIG. 9is amain routine of an information recording process

30 according to the present invention;

FIG. 10 is a sub-routine of the temporary VMGI writing
process shown in FIG. 9; and

FIG. 11 is another sub-routine of the temporary VMGI reading

process shown in FIG. 9.



FIG 8 is a block diagramillustrating a schematic configuration of an

i nformati on recordi ng and reproduci ng apparatus according to the present
invention; FIG 9 is a main routine of an information recording process 30
according to the present invention; FIG 10 is a sub-routine of the
temporary VM3 writing process shown igp FIG 9; and FIG 11 is another
sub-routine of the tenporary VMAd reading process shown in FIG 9. 12
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The preferred enbodi nents
of the present invention will now be described below with reference to the
attached draw ngseTaBLED IRt RIATCdNTEN THEseREPEERDBR| BMBOD HEENT RS ent

invention is applied to an informatj.on recordj.ng apparatus_which records
i nf or mati on, suchT§§ RTY %r‘?‘?é &‘%418}?“‘3&?6 h%\ﬁ:fé%ﬁ/r%ewivﬁ&tégn %lﬂ
rew itabl endiype veserdbag pEbWMith acterdaneetwitHe e abMBdvidewings.

standard, which is a standard of recordj.n ormat used to record 10.
i nformetion such a&§ BhesRRedgment ‘F]E)]rb‘%eé?tec}&l‘ffctg%% pd:rﬂsg‘?n% EBVAR U o

Standard] Firgipiitde BVBnvi desrabhandar fesefdting pparateeonting feconds
which the information recording apparatus of this enbodi ment shoyld accord
with, wllinEoreEdhequp) ¢efddengn{armen1 g2 TP HESSIY 18RS are
diagrams i} Ee&g&e D&—%;Qé‘i‘éb&f‘diiﬁ&ﬁ@&@hﬁ&n £ IRz iR WEGGPFADTE-Vh &b t he
DVD- vi deo standard. FlI 2 1s a diagramillustrating the configuration of
a GOP (G osipaiiar® cimieh ismm steocaaAcet viaapntaapiproatierad ARdEFE°TaNd

FIG 44s a di My, | Il RGvael 891 Sabyh OFHRl 4B ARLAAANGE Wit h the
DVD- vi41 eo %}gé)%%% ar}d%dcigtalsl | ust F’gseg in FIG 1, Jl:a %VD 1 oln whi c\#
recordi ng [PViPorined ditarslaredor ded according to the DVD-vi deo standard has

alead-in area Llpald tis,d BRSLIRSL, BELARNE] 8L PO LA A0k Al gadoonbe ar ea
LO at its outernost péripheral portion. Between the lead-in 25 area LI and
t he | ead- owhiah eheli®fovindEdonme candiiogiapteraguiserf s embodiment should
accord with, will be described by referring to FIGS. 1 to 4.
i5 FIGS. land3 arediagrams illustratingaphysical recording
format in accordance with the DVD-video standard. FIG. 2 is a
diagram illustrating the configuration of a GOP (Group Of Picture)
in accordance with the DVD-video standard, and FIG. 4 is a diagram
illustrating a logical format in accordance with the DVD-video
20 standard.
As illustrated in FIG. 1, a DVD 1 on which recording
information is recorded according to the DVD-video standard has
a lead-in area LI at its innermost peripheral portion and a lead-out
area LO at its outermost peripheral portion. Between the lead-in
95 area LI and the lead-out area LO, video and audio information are
recorded in such a manner that they are divided into a plurality
cf VTSs 3 (VTS#1 toVTS#n) eachhavingan ID (Identification) number.
The VIS represents one set (group) of titles associated
with one another (i.e., the attributes such as the number,
30 specifications and corresponding languages of its audio
information and sub-picture information contained in the titles
are the same). Here, the sub-picture information is such as the
subtitles in a movie, and the title is one piece of work, such

as a movie, that the producer presents to the viewer. More



recorded in such a manner that they are divided into a plurality of VISs 3
(VTS#1 to VIS#n) each having an ID (ldentification) nunber. The VTS
represents one set (group) of titles associated w th one another (i.e

the attributes such as the nunber, 30 specifications and correspondi ng

| anguages of its audio information and pub-picture information contained in
the titles are the sane) . Fbre the sub-picture information is such as

t he subtltle and s aQne p of _war k

novi e, Chlélpﬁ‘agt}d OIE)%@@H % tp uttﬁg Wiewer® Cl\%ﬁﬁe msepné%‘lhflggé er, for

gxarrpl e dpiéwﬁrdétfﬁ Si=0®a0k st hEySIaaeréchﬁedl&m ry £ fetirfeher emtlbangm@e@ may
e recorded as different titles ter t|on and a.spe

edi tion of "R&fF esrar?éilr?dx?ﬂjeaﬁgyabépe?éﬁﬁ %‘%J{J}:Ja HefETEi PEES B ayabe

| medi at el ye Wi e dh@idFreacnteretihe. VISs 3 are recor ded, a video manager

2 is recorded. The VMd (Video Manager |nfornmationp) hat 1s recor
the vi deo manager IPMPAEREALY RSFdEnBEs 6 C2dE¥ TS 5{18(}7"\&& h aﬁ?er%?ﬁg ‘g'f t he

vi deo and @Hﬂﬁ@ohﬁhggaﬁtﬂl@ré@@@&&@d T yMter DYRide MaHEe A n 8o FRABISMENT
tabl e for managi ng 10 as a whol e, nenus_rep resentln%ﬁthe nanes of

t he respec@ﬂ@% %$t¥%§0rd%% agcbhe VAHPe FBNageEsd fRELPESPeiffoE™RFiPRs and
backup 5é%§§?d655&EtﬁQHéth@é%@Fﬁééﬁhedgﬁﬁéﬁ@f@ﬂﬁ?b?ﬁatﬂoﬁb@corded

above- descrl managenent table includes a search pointer that indicates
t he p05|tltnlthﬁtﬂﬂ@ BvDsuth @Smﬁemén@@ﬁmﬁ%%ﬁéﬁﬂﬁvéCVTQ@négéngeébﬁdgﬂG%nd

attribjye Lntormefd OHﬁBLs \%e il %Q%%m@fs é@%h@%égé&u\&dtgagg by

the search p0|nter et wee o manager 2 and the lead-in area L
there areameeorded velldme infaeaess ohhe fespecsévenitidtiasry ae hheker

'”for”at'Ongfé?ﬁgﬁﬁék'éktéﬁ%ggv P%g%ﬁgtibhe systeminformation 5 20

representin e structure of data in the video manager 2 and
respective VISs 3Thénén¥dsndtisnrigtdihgedbavedigsdetbenmercasmeslc dabde 11 at

T DS TOAELTER PSR 3R PO e L e it

n
the portion con Fality eferre
15 lwheretheIESPectlveVTS3arerecord@iandattributeinformation

of the VTS 3 recorded at theposition indicatedbythe searchpointer.

Between the video manager 2 and the lead-in area LI, there
are recorded volume information 4 for discriminating the whole
information recorded in the DVD 1 and file system information 5

20 representing a file structure of data in the video manager 2 and
respective VTSs 3.

One VTS 3 is recorded as divided into control data 11 at
its beginning and a plurality of VOBs 10 each having an ID number.
Here, the portion constituted by a plurality of VOBs 10 is referred

95 to as a “WOB set (VOBS)”. 1In order to distinguish the portion
ofthepluralVOleO,whichisthesubstanceofthevideoinformation
and audio information, from the control data 11 which is the other
data constituting the VTS 3, the term “VOB set” is used for the
portion of the substance of the video and audio information.

30 In the control data 11 recorded at the beginning of the
VTS 3, information such as PGCI (Program Chain Information) which
is various kinds of information associated with the program chain
and the backup information thereof are recorded as VTSI (Video

Title Set Information). Theprogramchaininformationisalogical



25 to as a "VOB set (VOBS)". In order to distinguish the portion of the
plural VOBs 10, which is the substance of the video information and audio
information, fromthe control data 11 which is the other data constituting
the VIS 3, the term"VOB set” is used for the portion of the substance of
the video and audio information. 30 In {he control data 11 recorded at the
begi nning of the VTS 3, information such as PGCl (Program Chain

Information) which 1is varioqus kinds.of in i sQGi.at i e

br ogr am chaLFEoLTl R Aackay” FRFB AR on 1t Rerir 0, 2 FadaR s SO
(Video TiwliEl $et destotibadiler)The Ajsogr amestdi FOBNE Oy nete snbssantiagyi cal
14 division prepar combining a.plurality . af cells (the cells il 1 be
descr i bed PRPerot OErBE FiiFR At oeata i draiiont i Bar  iortisR OF  he
vi deo and andizudinf @arat boheftitliean tHHie cohdeol dat formmdi aiidisredatacotibdr
than t control  information) are recorded (5 in addition to the control

i nf or et i oht K 19 1T GEE QR RERFTRFI8R  cel I's 20 each having an ID

nunber. One VOB 1Q@pieS vognpbeigeh hjed phunakityyobf cedlss 20aRdcBNRatehy 20
does not brngg over two VOBs 10. One cell. 20 includes a pluralitg gf VOB
units (VOBYY BACHIORT -hafPRgVaR 1D IiumeBPlersrfeby t PN Wit C30CRE13r uni t

informati opngthad 4dcd udesigddeet B-oHEBt hoar eMdigokafoymation and
sub-picture information. One VOB unit "30 is constituted by a navigation
pack (hereinafteOneefettedd tocdsdensyipygarifyal Vi vaihg ColYorachs

i nfor gy i op,§ o8y the reat@udic! udrdd ne it beodOBr YR 10 3@, aMiMR0 jdabamd2i¥hi ch
is video |n?ornat|on, audi o data 43 which is audio information and

sub- pi ct ur hahdacindeRivdieost rsipmsité gy ud i brhrEnanl olHeR@ SUBNPY CFRage
data is reegeded. @s,ihe video data 42, and only voice and sound
information are recorded as the audio 20 data 43. Also, as the sub-picture
data 44, only graphe 2B ausifeh30ad s| etarerts tutiegurss angavheati®e Bef¥ing

e aniorh SUEERLEL ol ORI g ittt b Roped theton e

15 information for the data included in the VOB unit 30, video data
42 which is video information, audio data 43 which is audio
information and sub-picture data 44 which is sub-picture
information. Here, only image data is recorded as the video data
42, and only voice and sound information are recorded as the audio

20 data 43. Also, as the sub-picture data 44, only graphic data such
as letters, figures and the like serving as sub-picture data
information is recorded. It is to be noted that, the standard
defines that 8 kinds of data is recordable on the DVD 1 as audio
data and 32 kinds of data is recordable on the DVD 1.as sub-picture

25 data.

Information is recorded such that the reproduction time
corresponding to one VOB unit 30 (i.e., the reproduction time
corresponding to the data recorded between one navi-pack 41 and
an adjacent navi-pack 41) is equal to or greater than 0.4 second

30 and is equal to or smaller than 1 second. Accordingly, at the
time of reproduction, the navi-pack 41 is detected at least once
per 0.4 to 1 sec.

In one VOB unit 30, the navi-pack 41 necessarily exists

at the foremost position therecf. However, the video data 42,



data and 32 kinds of data is recordable ont he DVD 1 as sub-picture 25
data. Information is recorded such that the reproduction tine
corresponding to one VOB unit 30 (i.e., the reproduction tine
corresponding to the data recorded between one navi-pack 41 and an

adj acent navi-pack 41) is equal to or gggater than 0.4 second 30 and is
equal to or smaller than 1 second. Accordingly, at the tine of
reproduction,.the navi-pack 41 i.s_detected gt .l east qgnce er.0.4 to |l sec.
| one. VCERHHH? BEE Lot pRE A St PPy ek PareT S AT 5T ebst
posi tion theteof.tiHowerunitheovi desdatexrcd2whdb alely a=xdiatta 43eandmber

sub-picture data 44 do not always need to exist, . wthin the VOB unit 30.
Al so, evenaﬂﬁeﬁeﬂTﬁﬂﬁ¥§&sﬁ?éaqu?fhﬁﬁﬁ@rcaﬁn es%ﬁ%éﬁ??%ﬁﬂ%rﬂﬁq'of t hem can be

arbitrarily set. A divigion aiepREAdngod @hehei dbdentdata, hdiaudaoa dat a
5 43 or_sub-picture data 44 illustrated in FIG_1 ii, eneral | calgfd
"pack P, RBRE SUPTRIGHE S/eBEaM% 1 BbUStRESA dBS Tt & 19eneki bl asealeds and

sub-pi ctur epdajap44 are recorded as divided into the respective packs P.
The pack Pin which the video data 42 is recorded 10 is cal]ed "video pack",
the pack P in whi dfamede  alifli IdPR Wit $0.r BRErHetrd §acal fed 2udi@i 82pack”,

and the pagk B,k JM-¢hct0Se SB=pPigt W dad@Akd Sad egoydesy i sneal Led
"sub-picture pack”. In the pack header recorded at the forenost part of
t he respectiopecpickppckefe r8hdraak Fsimavhidlythe vadepidntred 3 A regPrdad” SCR

(Systeqy 15;d 0ck, f-%%fé%egaéki',s Er?é%&%‘%dp The SR rﬁﬁer 85804 adthe anead- out

starting tinme on the reproduction ti axis at which the information
recorded omethed®¥Dis rsliedd"audidrparkhe apdckheupsek Pniphebifhf Bhémtion

reproducti a d, ar ' 1.0 b ect | f &mS.
GEnera||y,8pﬁ28§?%§%g3§$%'ﬂgfgiﬁ%&gh%%glﬁé?%L 6i4§a§rﬁ%ﬁggg€ fﬁ%ﬁfure dat a
44 is recottedpank shqratketrenkirdhdi at thee fogeorditnganhi @f ditaairgsgebyive

divi ding the pack fe HULYEL: oddbe NiPe BYD iheBhnb bl 8n HHAUS®RER (@YRcRACK P
is constittited Wy one

15 Clock Reference)” is recorded. The SCR represents the read-out
starting time on the reproduction time axis at which the information
recorded on the DVD 1 is read out from the track buffer in the
information reproduction apparatus and are supplied to the
respective buffers. Generally, the video data 42, the audio data

20 43 or the sub-picture data 44 is recorded in a packet which is
the recording unit obtained by dividing the pack P. However, in
the DVD 1 of this embodiment, one pack P is constituted by one
packet.

The "navi-pack" 41 is constituted by DSI data 51 and PCI

25 data 50. The DSI data 51 is search information for searching for
video data or audio data or the like to be reproduced and displayed -
(specifically the address or the like on the DVD 1 at which the
video data or audiodata tobe reproduced anddisplayedis recorded) .
The PCI data 50 is information associated with the reproduction

30 and display control at the time of representing the video data
or audio data searched based on the DSI data 51. The DSI data
51 and the PCI data 50 are respectively recorded in the form of
the DSI packet and PCI packet, each serving as a packet PT.

All videodata 42 included inone VOB unit 30 are constituted



packet. The "navi-pack™ 41 is constituted by DSI data 51 and PCl 25 data
50. The DSI data 51 is search information for searching for video data or
audi o data or the like to be reproduced and di splayed (specifically the
address or the like on the DVD 1 at which the video data or audio data to
be reproduced and displayed is recorded)g. The PCl data 50 is information
associated with the reproduction 30 and display control at the tinme of

representing the video.data.. or audig data searched based on the DSI data
51. The D§i’3gac§fea °5f éjr}élrtaﬁétlscf’%d {)2550 are respectively recorded in the

formof the DSI Tpadat dara5PEhladkethigkddighseimfiarpads ca tPackdef Pes Al |

video data_42 included in one VOB.uniit 30 are constitu a
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command Tng 61 LAY-EDE o ARSHALILL 0o ben X ecuted hp i et edthond

sel ected). The pictuare informationfor displaying the frames, selection
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15 The above-described GOP is a minimum and
independently-reproducible unit of image that is determined in
the standard of MPEG (Moving Picture Experts Group) 2, which is
an image compression method and is adopted in recording video
information onto the DVD 1 according to this embodiment. At the

20 foremost position of the respective GOP, there is recorded
reproduction and display time information, called "PTS
(Presentation Time Stamp)", indicating the reproduction time on
the reproduction time axis at which the video data 42 included
in the GOP is to be displayed.

25 The outline of the MPEG2 method will be described.
Generally, in the consecutive frame images, in many cases, the
frame images located before and after one frame image are similar
to each other. The MPEG2 method takes this into account. Namely,
from a plurality of frame images that are transferred at interval

30 of several frame images, intermediate frame images existingbetween
those two transferred frame images are producedby the interpolation
calculation based on the motion vectors of the original images.

In this case, when recording the above intermediate frame images,

only information of the difference and motion vector between the



(Presentation Tine Stanp)", indicating the reproduction tine on the
reproduction tine axis at which the video data 42 included in the GOP is
to be displayed. 25 The outline of the MPE&R nethod will be descri bed.
Generally, in the consecutive frame inmages, in nany cases, the frane

i mges | ocated before and after one frapre image are simlar to each other.
The MPE&R2 net hod takes this into account. Nanely, froma pl ural ity of
frame i mages t hat r e transferred at _interval 30._0f several i es,

i nt er nedi aP]Zu ey es 8%T St iNG bE?%%%%egt hosvqu?v\o T é%s err 4 f’?@‘%re
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vector betyeefrdre ﬁn&g@lsur afhfis AnEhd RREES eaE& ohecotaedi ndNee theptoages ng,

the interpediate frane i mages can be reproduced by referring to that
di f f er ehcel2neHOtSh vector and by the prediction fromthe plurality of

franme images. Thusiesdthe: ompr BSS OAthecordiing 1 déferivmpesth befsrexesut ed.
Next, the outline of the GOP will be described wth reference to FI G

FIG 2 illtstFkied anfErampltélBFtabpeicd PEJIBEE (M afePl PRt tirpoT frame

constitutipg-LRfe SdFdndtiGutdnyl bHStE@E €S Facasei WigEera@dle 0B s82whére
constituted by 12 frane pictures (in the MPEQR syst em 10 t he nunber of

frame pi ct one$oEne? daepristidnéeddy 82 firamegriiuiey (1n thgMigiC4 AYSESTr ane

pi ctur g, gs @B BECEI%% pePEESENed 1% edl in dne €8P I520: s lndd SLLES) .
(I'ntra-coded picture) " a conplete frame picture can be re roduced

only from fht af ph@@ar%ranmelﬂraﬁes piter Grene apiradsrq sgpbysenrteqd vcaff ed
"P-pictureiy (Hred| 6t ggceagsd Ilf&rra'-eo%e)p T0E $r Pf T ke | o 10 edE pLRd

pi cture that 7s produc or exanple, b decodl ng the difference fromthe
predi cted picture cahilsh I%pmmmrfhm rm [thei drpietorep- pree ufeamg r eady

decoded. g@st{lgmp EEHESd%gp&ezfQESQlQé{“%—p,]_\%tﬁ? ‘f%reale't%eteoded

(Bi -di rectrona |ct|ve picture)’ rame 20 picture Is a
pr edi clad piicture) t hathis pnepnodw@ed byedist ey pigiture that is produced,

for example, by decoding the difference from the predicted picture
which is produced from an I-picture or P-picture already decoded.
The frame picture represented by B" is called "“B-picture
(Bi-directionally predictive-coded picture)". This frame
20 picture is a predicted picture that is reproduced by using, for
prediction, not only the I-picture or P-picture already decoded
but also the I-picture, or P-picture recorded in an optical disc
and corresponds to the future in terms of time. In FIG. 2, the
prediction relationship between the respective pictures (the
25 interpolation relationship) is indicated by the arrows.
| The general MPEG2 system used in the DVD 1 according to
this embodiment adopts a variable rate system wherein the amount
of data in the respective GOP 52 is not constant. Namely, when
the respective pictures included in one GOP 52 correspond to a
30 fast-motionmovingpictureandthecorrelaticonbetweentwoadjacent
pictures is small, the amount of data that constitutes each picture
becomes large. Hence, the amount of data included in one GOP 52
alsobecomes large. Ontheotherhand, when the respectivepictures

included in one GOP 52 correspond to a less motional moving picture



prediction, not only the I-picture or P-picture already decoded but also
the I-picture, or P-picture recorded in an optical disc and corresponds to
the future in terns of time. In FIG 2, the prediction relationship

bet ween the respective pictures (the 25 interpolation relationship) is

i ndicated by the arrows. The general M2 systemused in the DVD |
according to this enbodi nent adopts a variable rate system wherein the
amount. of_data in the

respective GOP 52 | C : t he
respect i ve* 7 ct ggrirﬁéﬁgaglacj?%t‘%eneen ggﬁgg%gs%généﬁ%s allgggg%tégf\-,\%g i on
novi ng pi camdcentand ddea cortetatsomdiet weeh it ad deepmespimd U esdi Shesnmal |
the amount of data_that constitutes each_ pictur becones | arge., Hence, the
anount of YECHET rf& Lf!(}%d—* ilﬁlcgﬁgeédﬂnﬁneaﬁ;@% %%c%nse%eqeacroénee.s &Hl%ﬁ%é ot her
Ihand, when tlhe re_SlﬁeﬂﬁéYQCbEdlziLg@I%drrritaﬁCHl&lﬂﬁdg:thedﬁtee_ ' ﬁ]?:b I‘EiZ:ajDStES@Dmlcbd to a
ess i on novi ng, pi cture n correl atign between two adj acent
pi ctur i%ﬁ%ﬁb@te{qﬂgn gai[rﬁjuﬁta dﬁ%‘f%ﬁﬁgf‘ggé{ﬁﬁﬁtﬁ??gggﬁr 5iect %%&;\%cones
smal | and gdes riimuiitheotedpbat i veldidatichs08adGR-52d alism becomasngmed | . In

the recording format having the hierarchical structure .5 illustrated in
FIG 1 anddes¥piBEfHE6Re, Pﬁée@r&w&ép%%ﬁ PES djd‘élt%lr%%%@f%élng

respectiverdiyvhshons1 and-J 8GO BeM BEC Ay {Bribis reWddul-eAbhodan By
reproducing data of the divisions according to a logical structure
descri bed Pateerfemigdus reproducti on can be perforned. 10 Next, the

physicgl structureg.gf thge er des Giirbed ;Psl o £ dald pbvandeBelk-idatapsSp wil |
be described by referring to FIG 3. First, as illustrated in FIG 3, the

PCl data 5@ats Skowst iRQk 6@ty S§ewét bl D¢ revaiihash 55 refgr riast ke WFn body
of 15 the;PCl data 50, and other information 56. The general information
55 is consiituted by navi-pack relative position information 70 that is
rel ative recordi nfiagdress ihfwrtmatosh 6 THe- ndvi tpackC41 degasrldi$ rom
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15 the PCI data 50, and other information 56.

The general information 55 is constituted by navi-pack
relativepositioﬁinformation?Othatisrelativerecordingaddress
information of the navi-pack 41 measured from the foremost position
of the VOB 10, VOBU reproduction starting time information 71 that

20 indicates reproduction starting time, on the reproduction time
axis, of the VOB unit 30 in which that navi-pack 41 is included,
VOBU reproduction ending time information 72 that indicates
reproduction ending time, on the reproduction time axis, of the
VOB unit 30, and other information 73.

25 The DSI data 51 is constituted by general information 75
that isthemainbodyoftheDSIdata 51, VOBinformation76associated
with the VOB 10 to which the navi-pack 41 belongs, VOBU search
information 77 indicating the recording positions on the DVD 1
of other VOB units 30 to be reproduced before and after the VOB

30 unit 30 to which that navi-pack 41 belongs, and other information
78.

The general information 75 is constituted by navi-pack
relative position information 85 similar to the navi-pack relative

position information 70, a VOBU identification number 86 for



20 indicates reproduction starting tinme, on the reproduction tinme axis, of
the VOB unit 30 in which that navi-pack 41 is included, VOBU reproduction
ending time information 72 that indicates reproduction ending tine, on the
reproduction time axis, of the VOB unit 30, and other information 73. 25
The DSI data 51 is constituted by generph information 75 that is the main
body of the DSI data 51, VOB infornmation 76 associated wth the VOB 10 to

whi ch the navi-pack 41 bel o oV search .information_ 77 i.ndicating the
focording TasriRre and R Rl v bR oS fR P Lon Y PR 0 Pe bk Ped P te
bef or e andamdit@rhdheinfdBn3@ iwai 8730 t o which that navi-pack 41 bel ongs, and

ot her information_78. e general, i rmation .75 iS. co i tuted. by, .,

oavT - pack . vel arl FRSoBdR erSR T REP LS oA S5 R iaet B8 Wi tRkerepkRkon

<r:| el ative mﬁixﬁjltﬁgwmﬂn%gﬁa,%aiﬂ@uah htﬂ@@tﬂhfei ﬁ@@{(ﬁu&%ﬂ?ﬁﬁt&ﬁti@@dl9
iscrimnating the VOB unit to ich that navi-pa 4 el ongs an

ot her &%fo?ﬁ% i o &7 FRRTVEBCFHPR RS GFife P EB%S @%d&%&obvggéh the
reproduct i gor (Slidr BONOnd 1w gt aened ¢ Dpdidk idndbeadhag, s repreduetion

starting 5 tinme, on the reproduction tine axis, of the VOB 10 to which the

VOB unit 30PFHY GdMAdNEREMARY PR facit U LA PEidE TSRS FEPr VR oM LER% ng

time inforgathen-Gh-ddadicgah tignd 21 & epradiat vom 18NAR0othd® i nF8Pmb AN
reproduction tine axi.s, of that VOB 10, and other information 82. 10 The
VOB search8Znformation 77 includes, as a list as illustrated in FIG 3,

Fhe VCB uni ts 30 of “supaeauant 5 aad ooy o i Pe N Ut 30 to b ch
t he navi - patkugirafetdnys, F1and3t heopdsien oAnFAFBR FEeN ORCPEPPEIEMT nEhe he
Faproduced s Ehi B BRARRe P R0 s inonde. berores n 4T Par L Re P aar sdict i on
starting torndprine tvOBhenVdB 301itNektto vhech ddiecakviopask 41 bgleays,
StrUCture)aﬁg&ﬁﬁpbggitioninformationrePresentingtherecordingpositions
15 on the DVD 1 of the other VOB units 30 to be reproduced within
a range of 120 seconds before and after the reproduction starting
time of the VOB unit 30.
Next, the logical format (logical structure) formed by
combining information recorded as the physical divisions
20 illustrated in FIG. 1 or 3 will be described with reference to
FIG. 4. It is to be noted that, regarding the logical structure
illustrated in FIG. 4, information is not actually recorded on
the DVD 1 as illustrated in that structure. Namely, information
for combining and reproducing the respective data (especially the
25 cells 20) illustrated in FIG. 1 according to the lecgical structure
shown in FIG. 4 (i.e., access information or time information or
the like) is recorded, especially, in the control data 11 on the
oVD 1.
For clarification, the description will be given from the
30 lowermost hierarchical section in FIG. 4. Out of the physical
' structure described with reference to FIG. 1, by selecting a
plurality of the cells 20 and combining them, one program 60 is
logically constructed according to the producer's intention. The

program 60 is a minimum logical unit that the system controller



conbining information recorded as the physical divisions 20 illustrated in
FIG 1 or 3 will be described with reference to FIG 4. It is to be noted
that, regarding the logical structure illustrated in FIG 4, information
is not actually recorded on the DVD 1 as illustrated in that structure.
Namely, information for conbining and ggproducing the respective data
(especially the 25 cells 20) illustrated in FIG 1 according to the | ogical
structure hown j n FI 4 (i.e., .ac nf or na or _tine |on or
The Tikey PE e aPOER: esrEtral ip Lo R e Com o PR BRE s
For clarifteatiofriiesdesers ptivasivhl hnbEagd:@!:ﬁs?l ¥y amridievad@ Icommamist
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command. The producer can al So define one or a plurality of pr ogranms 60

as a mini rrﬁnﬁ’hhll“étllt%tOft felys for 1dahstaber Passiidde 4A8 Wk HCAUSeThiS unit
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constructeg y selecting a plurality o 0, | so possible for
the pr oducerlEtC@llL%(blbr@ePh@alm Ph dafépﬁﬁatlﬁﬁP%ﬁaH}@r%{ arTé’ll@OlS Rakerg,

reprodyse « el £ e plztbr..allty of different progranms 60. This is
cal | dwylo Bgrgmn’ﬁonﬁ%%e of c]1 20". Regarding the nunber of cell 20, the

cell 1D nunber is RamdilMeﬁhﬁanmnbﬁg ehecebl | 200 the ceddedD sHmREEhishe
h | | 't [
physical GEARLRLA TSI AR 40 ELE) 20(18 Elihediidn L cHhau Bn Lheacel

| D#) . Wen dl'ing i'n connection wt ogi cal or mat
i | lustratefloinafl G lusttdiredcen FAGaber (whiRlE.i 4 ib ihesh%qmttﬁlél cetder of

descriptiOED%?.trﬁ%éﬁzﬁaﬂﬁ%i%%iPﬁg égifNZd %n,ggﬁge0tion with the logical

15 format illustrated in FIG. 4, the cell number which is in the

sequential order of description in the PGCI described later is
used.

By combining a plurality of programs 60, one PGC (Program

Chain) 61 is logically constructed according to the producer's

20 intention. The above-described PGCI is defined in units of the

PGC 61. The PGCI 61 includes the sequential order of reproduction

(a specific program number is allotted to every program 60 in

accordance with the sequential order of reproduction) of the cells

20 included in every program 60 when reproducing the respective

25 program 60, the addresses that are the recording positions of the

respective cells 20 on the DVD 1, the number of the foremost cell

20 to be reproduced in one program 60, the methods of reproducing

the respectiveprograms 60 and various kinds of commands (the command

that the producer can designate for every PGC 61 or cell 20). 1In

30 thecasethatinformationisrecordedontheDVD]1 of thisembodiment,

at the time of reproduction, the producer can seiect, for every

PGC 61, any one of a normal reproducticn, a random reproduction

and a shuffle reproduction. The random reproduction uses a random

number and therefore it is possible that the same program 60 is



By conmbining a plurality of prograns 60, one PGC (Program Chain) 61 is

| ogi cally constructed according to the producer's 20 intention. The
above-described PGCl is defined in units of the PGC 61. The PGCl 61

i ncl udes the sequential order of reproduction (a specific program nunber
is allotted to every program 60 in accprdance with the sequential order of
reproduction) of the cells 20 included in every program 60 when

reproduci ng_t he.res tive I am:-6 e gﬂg[ h
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30 the casgndhiat doekar FahipPen LHacohdesamn driveyrBvDol Df Hdpirsdenkddioent ,

at the time of reproduction, the producer can select, for every PGC 61,
any one’ of2aP %ﬁ?i;t¥eﬂﬁ(ﬁﬁmﬁﬁ'on, a random reproduction and a shuffle

reproduction. The mhandesbrepr®puctitamnusestia: DFDddOf RusbEGCRAG Whehehor e
it is possible that the sag&_gro ram 60 i.s 21 repraduced for aHEIuraIity of
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~reproduced only once and it doesn't hgppen t hat the same program 60 is

) 14 \ ' g
r epr oducedreeprdbng geitdian plokhet Ll Fire WiERORIT Y T T oA26A (RetDVD 1

of theyPCCnbsnWM i the thiPMIRlgedaba 11 (see. FIG 1) as described
above. However, if the PGCl relates to the nenus within the video, manager

2, the recordi ng JpoaidieirbEothsaimag-descmitmdPite SoREFANTLRL ZigABL 10
shown) in %H& yigeo Mmnagele dnchngaddihi 9Ret fothes phover dessriinhed oRCGEE,

)
substantial video and audio data are included in one PGCI 61 as a
conbi nat i ohhefpradiEmsy 6§r 4l B WosHRer aswiits combinpbienrmdi fAE 6AL168 t he
cells ZO)FO}S In one PGC 61, it is also possible to make the comon use

S

of the cel 20 (nanely using the sane cell 20 by different PGCs
15 In one PGC 61, it is also possible to make the common use

of the cells 20 (namely using the same cell 20 by different PGCs
61) that has been described in connection with the program 60.
Also, as to the cells 20 that are used, the producer can select
a method of reproducing the cells 20 in the order in which they

20 are recorded (i.e., the reproduction of consecutively disposed
cells) and a method of reproducing the cells 20 regardless of the
order inwhichthe cells are recordedonthe DVD1 (e.g., reproducing
the cells 20, that are recorded later, earlier, i.e., the
reproduction of non-consecutively disposed cells).

25 By one or a plurality of PGC 61, one title 62 is logically
constituted. This title 62 is a unit that corresponds to, for
example, a pilece of movie, and that is complete information that
the producer wants to present to the viewer of the DVD 1.

By one or a plurality of titles 62, one VTS 63 is logically

30 constituted. The titles 62 included in the VTS 63 have a common
attribute. For example, different language versions of the same
movie correspond to the respective titles 62. The information
corresponding to cne VTS 63 illustrated in FIG. 4 corresponds to

the informationincludedinonevVTS3illustratedinFIG. 1. Namely,



61) that has been described in connection with the program60. Also, as to
the cells 20 that are used, the producer can select a nethod of
reproducing the cells 20 in the order in which they 20 are recorded (i.e.,

t he reproduction of consecutively disposed cells) and a nethod of
reproducing the cells 20 regardl ess of ¢fnae order in which the cells are
recorded on the DVD 1 (e. g., reproducing the cells 20, that are recorded

| ater, earlier, i.e., th repr.oduction _of .non-consecutively dispas
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63 have a common_ attribute. For exanple, different Iaqg age ver si ons of
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corresponding to one VIS 63 illustrated in FIG 4 corresponds to the
information included in one VIS 3 illustrated in FIG 1. Nanely, 22 in the
DVD 1, al | [EKROPHIRNTeRT ol &Yilc&"ly included within the VTS 63 shown in

FIG 4 is recordeqias ORge\Tehhw HhewRE CHUGE o dRs 19RAL 8Srd hierddd @fmakéon

divided in the physical structure according to the |ogical format
descri bed ahbevemablemrproddtes ehparatheofdhervikodigentvib! badgresehedd to

the vi gy« rwiLENP&Pé%%We G, THE DVD-RW  Next, the DVD-RWon which
rde

information I's reco d by the " information recordi ng apparatus of the
enbodi ment wi || beltdéscrdtrd thad Ehorefierercelen His® 05 .an gPP§apaned t hat

FIG 5 shows,a_pl Lew_ of c .. di skga
recordi ng %%gngtd%$g¥h§ B Dyga/%gggg%gpngefggghggeﬁgg@?g;§§.Egﬁegg%EFENVof
t he enbodi geatrisngntoptheamdidioemavi ng the 15 recording | ayer of, for

exanpl e, a change: Aty Pare.BLer bfbodifbnd N 2BNBBEESaT REAULHAGShY the

approxi mately a thousand t1nes.
15 recording layer of, for example, a change-of-phase material and

that enables recording for approximately a thousand times. In
the appearance, the DVD-RW has, at its center, a center hole CH
which is held by a spindle motor for rotating it provided in an
information reproducing apparatus or an information recording
20 apparatus. In addition, the DVD-RW also has, from the inside
thereof, a non-recordable area 110 at the inner peripheral side
in which information cannoi be recorded, a recordable area PA in
which information can be recorded, and an ending area EA on the
outér—peripheral side in which information cannot be recorded.
25 The recordable area PA includes a beam intensity test area
111 for recording test information for setting the intensity of
a light beam used for recording the recording information, a
management data area 112 for recording the data of the intensity
of the light beam thus set and management data as later described
30 intheprocessofrecording,alead—inareaLIAinwhichreproduction
starting information read out at the time of starting the
reproduction of the recorded information is recorded in the process
of recording the recording information, a file system information

area FS for recording the file system information indicating the



t he appearance, the DVD-RWhas, at its center, a center hole CH which is
hel d by a spindle notor for rotating it provided in an information
reproduci ng apparatus or an information recording 20 apparatus. In
addition, the DVD-RWal so has, fromthe inside thereof, a non-recordable
area 110 at the inner peripheral side g9s which information cannot be
recorded, a recordable area PAin which information can be recorded, and
an ending area EA o heral .side.in i .nfor gannot
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system area systemarea 151°records the file system
i nf ormati ohSBndi 6AG ageahkS4 idnsl st dakd areaf The LAPBPRAFY oA1GC P&edr ded in

02 YD S 05, AU SR IRl R 0P Qe CHEN,
data area. VIheo Mempgrar In MvBadrien : 1B2P_VMGEnfar denfor srdiyorarading eeer di ng
omporary, WML LT RIR! AL A MO SHRL AL LR o TR MIChl o
vi deo #¥hd dddhoaids matcardadein edor dedai areheDAat dratba DYO-RW thd iDVELRW
until the disc is finalized by the user's instruction, the file system
information is not written into the file system area 151 and the
VMGI is not written into the VMG area 154. Accordingly, until
the finalize processing is executed, the temporary VMGI for

20 temporarily managing the recorded information is recorded in the
temporary VMG area 152 and, simultaneously, the same temporary
VMGI is also recorded in the temporary VMG backup area 153. As
mentioned above, the VMG area 154 is an area in which the VMGI
is recorded when the DVD-RW is finalized.

25 Next, the recording of information by a restricted
overwrite recording method will be described. FIGS. 6A to 6D
illustrate an example of recording sequence according to the
restricted overwrite recording method. It is now assumed that
there is a blank DVD-RW disc on which no data is recorded. First,

80 as iliustrated in FIG. 6A, null data ("0" data) is recorded intc
the file system information area FS$S and the area within the data
area DA up to the position from which the recording of the first
VOB is started (thisoperationwillbehereinaftercalled “padding"),

thereby to initialize the recording area. As a result, the area



disc is finalized by the user's instruction, the file system information
is not witten into the file systemarea 151 and the VM3 is not witten
into the VMG area 154. Accordingly, until the finalize processing is
executed, the tenporary VM3 for 20 tenporarily managi ng the recorded
information is recorded in the tenporay VMs area 152 and, sinultaneously,
the sanme tenporary VMA is also recorded in the tenporary VMG backup area

153. As neptj.on abqve, the e I Sl r [ [ e is
recor ded when 1hé DD> Fs W%n/%ﬁ'a?{eld% gz:’?éﬁe%s Q?ﬁe&?%cé(}re [ r?;fhgﬁg a3

i nf ormat i oardy A ngstooi chedf 1 x3eMBISIt becemer dahg mettidcibiid sthéedestng bed.
FIGS. 6A t illLustrate exa e.af r.ecordi sequence. ac dj to
the rest rﬁ%gggeé%%’rr\h%ﬁggeﬁ§@5?aﬁg%hﬁ%tlﬁb&’&.cal%tesitg% n%%fl&a‘gghﬁjé%g %ﬁé tf%ﬁere

i s a bl anki D\MRWbdEsE eminhiah mos daten ic€ tkeedfidedt VBBretithid0 thse data
illustrated in EIG 6A, null data ("0" data) is recorded into the file
syst emd nfdFfat?on area FS and the area within the data area DA up to the
posi tion from whi cih thesrecaiddi pgeaftidaddr shpuVOR irgcstrdihgdsthht Sng

Fecor di ng SPEREOEL G PEOUPEEA EHES AEar DADH TRGIPR O e P RO EIRGtTEn
area FS angeéaﬁdfz@aagfaam@ugat ZoralSamPAeyp 41k t herbimst 107 Skebeean®y dat a
rewitable state. The NV\Adg Next Witable Address) .that indicates the next

Witing po3PPRBALUT FeserdtFiatiiel BaPithe RYS bokPh itaA16RtEALY FREMWACRNTR t hi n

the daj@ prarsgpDfy dvbBi 8551 ALt e thereser 6B NPWS dntinuing the
recording-starting instruction by operating the recor I‘?rg:t button of the
i nf or mat i oRECPEGHRAI g Sapiparal B idadiy EecPheef M ddtioRarécdFe® ng

apparat us HeCoF ceﬁed?mﬁw ey g?m&%sﬂitﬂgpefimsc.at Gfh Ryt hh e A a8t 0, dPs t he
DVD-RWas VOB as illustrated in FIG 6B. By continuing the recording, the
data i s sequéntgathy rerorded bt oPEHetd#agad afleer Tk tem e tDYDLRE Rt a

Dor 21 by Shay SR kot aEUEL s YA el 00 B
apparal@s,apperahﬁswpnndum¢sred%ﬁ&ﬁ|qgrresponding to one or a plurality of
VOBs that have been recorded by that time and records it on the
areasucceedingthoseVOBs as the VISIbackup information (VISI_BUP).
Further, the information recording apparatus performs the padding
of null data on the area succeeding the VTSI BUP for the data amount
20 of the VTSI corresponding to the next title. Thus, the NWA is
set at the recording start position of the next VOB.
The reason why null data is recorded up to the recording
start position of the next VOB is as follows. When the user inputs
a recording-starting instruction, the information recording
25 apparatusmust immediatelystart torecorddataastheVOB. Namely,
after the recording-starting instruction is input, there is no
time for padding the VTSI area for the titles recorded at that
time. Therefore, at the end of previous recording, the padding
is performed for the VTSI area in which titles are recorded next
30 time so that recording the VOB may be started immediately after
the recording-starting instruction is input. By this, when the
user inputs the recording-ending instruction after recording the
VOB, the VTSI can be recorded on the VTSI area for which the padding

has been already completed.



15 apparatus produces a VTSI corresponding to one or a plurality of VOBs
that have been recorded by that tinme and records it on the area succeeding
t hose VOBs as the VTSI backup information (VTSI _BUP). Further, the
information recording apparatus perforns the padding of null data on the
area succeeding the VISI_BUP for the dagm anmount 20 of the VTSI
corresponding to the next title. Thus, the NWA is set at the recording

start position of . the next VOB. The reason why nul i € pto
t he recording st & erﬁS%fé?lrbn of 't %mhag%o g%g%g gﬁﬁggé}g@&ﬁ’g’% eéjuser
inputs a peceusitngratdrtiend nnrstpectibbrral heidaf of mabhé oDVD-eRWrakag 25

appar at us t i medjate start to recaord as .the,VOB. Nanel fter
the recor dﬁgg?i]%ﬁ?ﬁ@ni #g@r Lf’g‘{’i EﬁC?ESF At %%’ﬁe?%ti A L ?r%r?%l?/é)baaﬁdi ng
the VTSI agege g cheotid esirtecerydesl \AIBd katortiedeshdeariakor eThatddte end
of prevjous recording,, the paddin is.perfornmed for e S| area in which
titles threCPebehloedt %@3& % i]??é:ogrgefihéls Fgé’orsaf“ﬁga?h%ﬂ?/cérﬁyc%%g%’?%sf t ed

i mredi at el yrafi&fsi} hedoeeerdi g FMSINGUPNSt Thig | afedcs-dimpubneByitle s,
when the user inputs the recording-ending instruction after recoidi ng t he

VOB, the WASIC ¥t ecHrFEdYon2 8 hbl VA Tk o Whi &R+ t RBC phlitfighS has

been al r eagdy, soMphel Loy 28 Thgyeabheror Eheih Rl DI FRIGONOBECAHbWRgadPRRs at US
noves the pickup toward the inner-peripheral side of the DVD-RWand, as

i |1 ustrat edOBR) RE WEI_BYEABstRAOXASE it HS ARSLIpBPT pREFER! 1R of
one ory@ PLENald ayﬁef VigBss bRredrdad LB selboras Therdalard ot enk 9fct he

VTSI recorded Is the same as the data contents previously recorded in the
VTSI _BUP. Thosrde@dey dingg cpsgatiiphe Far comiekded Whkdmhy, UEST| FPERT¢at ed

in FIG 6C, ppe ] Ia@og% Gt 8o D d iR MESLEa PRGN RNBIUHBbY i OF

VOBs (shown as“th BUP in the order from

i nner - per i pharas asiddel sko1pstriet gtbe reTvizslingeend vhen CoptazinaTds eods he
data that ipg %?rg%imﬁcﬁ%grcgaet% By, Q¢ AReRAL] earré;g;soﬁagar% SnthigR ke user

records ram he instructs the recordi start when that program
startsland al so i nitaruthe uske recordd agreridewherathabheplogcapr eadssing

described in connection with FIGS. 6B and 6C is repeated. Namely,

one or a plurality of VOBs are recorded from the NWA position.

When the user inputs an instruction to end the recording, the VTSI

corresponding to the VOBs recorded by that time is produced and

20 recordedintheVISI_BUP. Further, nulldatais recordedbypadding

up to the recording start position of the next VOB. Then, the

pickup returns to the position inside of the VOB and records the
VTSI.

Every time the user records data in such a manner, one

25 title is recorded on the disc. However, in that state, the file

system information and VMGI information have not been recorded

yet, as illustrated in Fig. 6C. Accordingly, as described later,

the temporary VMGI for the titles already recorded on the disc

at that time is recorded into the temporary VMG area 152 and the

30 temporary VMG backup area 153. Then, when the user inputs the

finalize instruction, the informationreccocrdingapparatusproduces

the file system information and VMGI that correspond to the

information of title recorded on the disc at that point of time,

as illustrated in FIG. 6D. Then, the information recoding



The conti nuous data thus recorded corresponds to one title. 15 Wen the
user records a next program the above processing described in connection
with FIGS. 6B and 6C is repeated. Nanely, one or a plurality of VOBs are
recorded fromthe NWA position. Wen the user inputs an instruction to end
the recording, the VISI corresponding 4 the VOBs recorded by that tine is
produced and 20 recorded in the VTSI BUP. Further null data is recorded by

padding up to the recor rt positi.o he net )Y/ he
pi ckup ret UrE 39T hECPELT ‘g EJT %Fggg%lt”t rec lngfJ“t-Eh vatl %‘l
Every ti neatdwe 1slernr eﬁél’ﬂb‘led’éﬁ},aaﬁelm suofbrmaﬁmmeat:;e@rfes a2p retbedssthe

recorded on the, disc. i hat state, the file systeminformation
and WG i et gt diea n5‘tr Be recorded yet, as illustrated in Fig.

6C. Accordingly, aexd¢seriébedHoat ef, reddieiteporatynddiar§ omMaTheilltbes
al ready recorded on the disc at that tinme is re %fded into th prary

VMG ar en 1825@rPedre 300t ERBoPEFT SUMG HYERGPO8r e F CRCSRT Yah he® user

inputs therefbRadd 28 HHESEEMSS Oy ViiBe i 05 Makidorhe eenpdi-agy apraAbat ko
produces the file systeminformation and VM3 that correspond to the

i nformat i oAr®? 453 eThecorarer ohvt hBe i ate ACTPRERTEoTHEL of° £RABTdedsin

i ITustrategd,in,&LG ; 6Py dhahe EEthﬂ&QfH@VMQﬁ FREOGHhED 26n PP ALRL M £COr ds
the file systeminformation into the'file system area 151 in the file

syst em i nf bf FaEiCEheZcTE FS-hpRe Fe 6183 SPRECTNMIT §aEE LEHE WIS BR BRI A%Y

Next, jdie getbed. ol { L0k dbeﬂettteeatseaﬂoort%xet{y%n%tt &hedsdeseyibegk In
t he present I nventi on, h:e tenporary VMJ record in the terrgorary VMG
t

area 152 ahdat h@meemrearyh%fbam&e%ﬁéa 1830 g9 ﬁce%teoﬁlvrml ¥ ?fne
tenporary ¥ 'ﬁhé%gfﬁfag?g %gme %e%mf%,ﬁeeo%%elaectﬁ@géh@pteett/&@ from

one of those wb ar eas oth one of those two areas become
unr eadabl eHbweevehe ifhytss eaﬁtlﬁg(mtremfoﬂa@ |r@ﬁdor>u§t¢1@r0rr esdare venefebya

SToral 1y 8 ré? %tyhe @%mp%pg}:%r ary gﬁ%]eéll s genera %é %E?ér@ gggéﬁggdfor :

plurality 0O y recor at the sane
positith. to collectlvely as "an access error") takes place at that recording

position due to the repeated recording of the temporary VMGI for
many times, the recordingpositionof the temporary VMGI information
is changed in each of the temporary VMG area 152 and temporary
VMG backup area 153. By this, even when a plurality of titles
20 are recorded in the disc by the recording of a plurality of times
and hence the recording position of the temporary VMGI that has
been repeatedly rewritten become physically deteriorated, the
temporary VMGI is recorded in the changed or shifted position.
Therefore,l correct writing and recording of the temporary VMGI

25 is ensured.
Further, in the present invention, the recording position
information of the respective temporary VMGIs in the temporary
VMG area 152 and in the temporary VMG backup area 153 are recorded
in two areas, i.e., a first and a second anchor areas in the fiie
30 systemareal5l. Asmentionedabove, since the recordingpositions
of the temporary VMGI in the temporary VMG area 152 and temporary
VMG backup area 153 are changed, the information of the position
where the temporary VMGI effective at the present time (i.e., the

latest temporary VMGI) is recorded is recorded in the anchor areas



However, if the witing error, the read-out error or the verifying error
of the tenmporary VM3 (hereinafter those errors are referred 15 to
collectively as "an access error") takes place at that recording position
due to the repeated recording of the tenporary VM3 for nmany tinmes, the
recording position of the tenporary VMdysinformation is changed in each of
the tenporary VMG area 152 and tenporary VMG backup area 153. By this,

even when a plurality of title O are record in.the disc by the .
recor di ng ot Qae;ﬂ Y?V%?r??ﬁéﬁ‘ aﬁaeﬁéfg‘n‘:‘éaffpé’ FBE TR He lﬁ%??%%%l%} t he
tenporary Mdrddat hesrmkeadn epealied| of fewrivd ererpencemy pME cal | yhe

deteriorated, the tenporary VM3 is recorded in the changed or shifted
DSt LT on CertRagrsh SO GE Bt o or 1 TR ST adbrthohy 166 ot RECER bt a y UG
25 is ensuped.fiflr PgFem idtebh@s Pl 8RNt HeN¥EBb F @y e ikeear UhAgri®sidi on
information of the respective terrporari VM3 s in the teg}éﬂorgry VMG ar ea
152 an® i ot ide eRberht J° AAEReEeRYp VEF el 1 53 CaF 8T PRERT Yed'c ASKRB 2%,

i.e., afi{sy jand.a,5869n6 aREhU - easchBridied iietB sy efsaepaaddd. As
menti oned above, since the recording positions of the tenmporary VM3 in
r

the tenporddy. Vbuarekyl5efangingnporeny ofvibeddkes ardastsanara ehhged,
the infor n@w}é%’, %’fet ti@ePF{g%H_%ﬂQntoV\ﬁ%v@ {He ﬁc?\?rw%qgo@{ Yn¥ME tgEf egtbyeany the

present tinme atest tenporary Is recorded i s recorded
in the anciel afdast2veiat tthetf time syssreapaded arsl thepeby i abitpint Hee

recor did‘lg ggﬁje&i)‘p%ﬁ%%g%g§§?5¥hg&9r mation of the effective tenporary VM3

|
in the ™ tenporary IS recorded in the first anchor area in the
file system area MNekt,anth¢ henatdowt diofg pesbriongi rfher miermepreryf Vel

ef fect [ ve | gaporgry, VWEL | Lt e fermoraty VMG hackup, g 483 | e11 eser ded

in the sec or’ area in iTe system area hus, by referring
to one of #hscfivsd mode sependfarehby. aFEds; 7R ito pUssiblestwatotht he

post 1 on, et il LSIRLALY o AL ELKEELLYD Alckhat diupsziecorged and
recor difig tberd empetarlyad/Msh this embodiment, it is assumed that the file
system area 151 is allotted to the area from the 0th to the 300h-th
[h:hexadecimal (hexadecimal number)]} address, the temporary VMG
area 152 is allotted to the area from the 300th to the 500h-th
address, the temporary VMG backup area 153 is allotted to the area
90 from the 500th to the 700h~th address, and the VMG area 154 is
allotted to the area from the 700th to 3000h-th address, as
illustrated. Also, the 2C0h-th address in the file system area
151 is allotted to the first anchor area 160 and the 2EO0h-th address
in the file system area 151 is allotted to the second anchor area
25 1lel.

FIG. 7A illustrates the status of the DVD-RW before the
temporaryVMGI iswritten. The temporaryVMGareal52 and temporary
VMG backup area 153 are unrecorded, and the first anchor area 160

and second anchor area 161 are alsc unrecorded.
30 Next, when one title is recorded according to the user's
recording instruction in such a way as described by referring to
FIGS. 6A to 6D, temporary VMGI is produced for cone or a plurality
of titles, including that one title, recorded on the disc at that

. point of time. The temporary VMGI thus produced is recorded in



(TEMP VM3 ) when the titles are recorded on the disc will be described
nore specifically. FIGS. 7Ato 7E illustrate the recording sequence of the
tenporary VMA in the DVD-RW It is 15 to be noted that, in this

enbodi ment, it is assunmed that the file systemarea 151 is allotted to the
area fromthe Oth to the 300h-th [h: hggadeci mal (hexadeci mal nunber)}
address, the tenporary VMG area 152 is allotted to the area fromthe 300th
to the 500h-th address he te rary .Vl backu |s allo dto
the area 28P% rt&%PPﬁérg’o@il%‘. &4t ﬂggﬁﬂ%t fi 52 IP%% RV ey arae%g‘{am is
al lotted tgooddier afgaf,r o t he1/90tdé® BEO(EHGLh TRJdress, tarﬁpotekiyds‘tmm ed.
Al so, the 2C0h-th address in t file s tem rea 151 | tted to the
first anchbfE¥F 4Gl lénﬁe?%redez%(}l’? the Pﬁri:ﬁgnf‘?fé%seygte@ﬁ?ﬁ?lé% 151

is allottegvutadheisecond an%h@ra@égaof 215)hl€>1 sé'_d@r 7=A1IH:¢@J$:ilroa1keSftdﬁﬁ
status of the DVD-RWbhefore the Egorar is witt Thete orary

VMG ar éa 150e adfPhrdmpadrgss \ans B&c B @J%eénﬁﬁ?glrélﬁﬁr Bemaﬂa e
first anc@écﬁﬁﬁa&ﬂe@)ngndl SECORG ARGRAroAreR E6dmatige &ovh - gagrded, 30
Next, when one title is recorded according to the user's recording

i nstructi ofurdhenchthe iegeastides adBseGsEy Céf EPF ﬁ@mPéraFYCﬁ‘“GéAlPot]B‘D

t enporary f 0 r [ [ ugdisng

t hat one t¥%4%0£§%£3@g}1§%%ﬁ '?%2 %?%gna?h?hg%ﬁbgﬁ?ﬂ%é Hé&%p ﬁggtlae?r%%rary
VM3 thus pioducB8dlPk” reddibded™ rarzsrqwcteéhp@?amhwgoa%aniggmaﬁa@he
tenmporgty Vi c a , I B,

t he te?répor ayg‘)s’%ﬁw&%ﬁ%%%@ﬁ”?g?r é%%%dggdlar@? 1J'eﬂeil‘ (g%g%gi?ggg??lgo%gfz t he
tenmporary 19MG arlmnel3?, the. ancherarmainf 1lo0Rofmaséer ods= heECRObRBER)
fromb5 the 3 0 h. ad S. i f :
backup area’ Jém'%t &%El(fgﬁel%%a%f ?gﬁ %C?% 19(%%%#19&%8 Jt%é:%ﬁgg%?gher
t he recordimgr adv&hnehs:%eﬁfeﬁmeret ehﬁ@ﬁ&r@omf |tnnﬁheﬂlt@rpbm@¢?mvwarfea

152 and in e bac THAd 1 ")
are record E J%eaang%ara% oI nt orrra %80 a ot h 1 Ee fi rst g%gﬂ

area 1&® aﬂblytth& serchod ;@ﬂmhoxnmzﬂaatlon 1ndlcat1ng the recorded position

of the temporary VMGI in the temporary VMGI area 152 and in the
temporary VMG backup area 153 (i.e. "300h" and "500h") are recorded
in each of thé first anchor area 160 and the second anchor area
161 is that, even if either one of the first anchor area 160 and
90 the second anchor area 161 becomes unreadable, the recording
position information of the temporary VMGI can be obtained from
the other one of the anchor areas and hence the safety is ensured.
In this way, the temporary VMGI for the title recorded
on the disc is recorded in the temporary VMG area 152 and in the
25 temporary VMG backup area 153, and further the recording positions
of the temporary VMGI are recorded in the first anchor area 160
and secondanchorareal6l. Therefore, theinformationreproducing
apparatus can obtain the recording position of the temporary VMGI
from the first anchor area 160 and second anchor area 161 and access

30 that position to obtain the temporary VMGI.
When the user repeatedly records the contents of a TV
broadcasting program or else, the contents are recorded, as one
title, into the data area DA of the disc. Also, every time a new

title is thus recorded, the temporary VMGI for all the titles,



161. Nanely, the anchor point information is the pointer information that
i ndi cates the recorded position of the tenporary VM43, which is effective
at that point of time, within the tenporary VMG area 152 and the tenporary
VMG backup area 153. ' The reason 15 why the anchor point information
indicating the recorded position of thggtenporary VM3 in the tenporary
VM3 area 152 and in the tenporary VMG backup area 153 (i. e. "300h" and

"500h") are recorde i.n_each. the_ first ancho rea.160 e ond
anchor  ar e%lncﬁé{%r?% fit ,negvgﬁ%ﬁfe 'ei#ﬁ%?ggn e%?r({%ag i rt;hte gﬁggo%pﬁggﬁmo
and 20 thepsegonsk anakot sapesddsdd bereheseunerpdabt e, VMG thecsopdbdgeed
position ipformti 0?1 of &he te oraré/(M M3 can be Cggtai ned fr bth ot her
one of t helSFEHGrI5Fes thRd HENER TheSat et P& BHEGPBECIPRY (T PREG Pt he
tenporary ¥M&3 fwr.the title recorded on the disc is recorded in the
tenporary VMG area 152 and in the 25 tenporary VMG bac area,_153,, and
further®the recor ditngPFosiPPoRs BFCPRE-T@npYT d %}“Wryal&gﬁﬁecS?agﬁ FRct he

first anchegmgsearlGicTand secopdanchale alapoklly Thel efiaie réddeded is
i nformation reproduci ng apparatus can obtain the recording position, of the

tenporary VMR ouk o (e firpst(vandfiyy) WReBREBPamPs&dGnd "AREREF 18 el 161

and access o3P:tHa BesLLEQN tA: eht it ridleut BAROEAE L AMds e MiBN ot-Baryser
repeatedly records the contents of a TV broadcasting programor el se, the

contents afeerezmaraky dMCInés ¥¢¢9rded Mo tPReSHAL AT IPA BP5LheéChBPsc.
Al'so, Werﬁax%ﬂ?h?]n”ugﬂ’e &Bc}deeekér\%}%*ﬂés tIREC CLABAra b PaMAMRer Al MY rien al |

the titles, I'ng that ne 'glfle, al ready recorded in the disc at
that poi nB0Bfte i Hh<hprdduesdesana e teamesraly VMR redhuss produésam s
recorded i he .t Al Y, Ve ea s 152hand L 69PoF AromdMa HagkuR 22 68 153.
5 At the tlg(rjré g ?Ie@grgr%{ naéjtheS%te%rrﬁér gry V?}E}lg, af}taer t he terrpo?gry wWa s
recorded, theesenpor acgesd@radrusakes@ldad . i sHorendr outt 8D aedasT AFEVEri fy)

the access BrPaRIasEIrEr R HEhd e R o T R pe i s g R rao ™ o

) npor ar IS recorded on t sane
recordifig pésthéonsmporary VMGI in the temporary VMG area 152 and in the
temporary VMG backup area 153 are changed. This is because, since
it is highly possiblie that the recording position of the disc at
which the access error has occurred has the physical deterioration

or else, it is safer that the position is not used any more.
20 In changing (shifting) the recording position of the
temporary VMGI in the temporary VMG area 152 and the temporafy
VMG backup area 153, basically an unused area may be used which
is different from the recording area that had so far been used.
However, if the access error to the temporary VMGI has once occurred,
25 there is a possibility that a recording area adjacent to that
recording area also has deterioration, abnormality or else on its
recording surface of the disc. Therefore, it is preferable that
the temporary VMGI is written fromaposition spaced, by the distance
corresponding to a predetermined amount of data, from the position
30 wheretheaccesserror tockplace. Intheabove-describedexample,
since the temporary VMGI is recorded for an amount corresponding
tolsector, ifanaccesserror has occurredat the recordingposition
of the latest temporary VMGI, the temporary VMGI may be written

from a position that is spaced by 1 sector from the disqualified



10 Nanely, in the above exanple, the tenporary VM3 is -recorded from 300
to 310h-th addresses in the tenporary VMG area 152 and from 500 to 510h-th
addresses in the tenporary VMG backup area 153, unless the access error

t akes place. However, if an access error takes place in recording the
tenporary VMd, the recording position dd of the tenporary VM3 in the
tenporary VMG ar ea 152 and in the terrporary VMG backup area 153 are
changed. This because, V\%I nce hI YD

t ordi ng
position of®% Jdigsfi’rgta ?c"’hrfeﬁél c%gss &'t or ﬁas ocgue?‘%eégggﬂ?ﬁ 5!
physi cal dgfesimlatiorr eheellske ekisss saf erthd hbtsct henpasiubiehyi sveota used

any nore. 20 In chan |ngn% hiftin ther or di p03|t| of the

t enpor ary SAK¥aih % gﬁaltﬁ 5¥e\éM§§2c%39@[ ortrerﬁ) arrfco\?%dbackup
area 153, basical lrcan UHU‘é@d?BFEBlLE@UrahﬁeSJm \MﬁtlaﬁlbleBSoﬁl fteteny fhom t he
recordi ng area that had so _far been us access_error to

the terpore?YPARYY HAK lodod OsRahEPRd, gg El“héarcé:eissg §r§8§sfc8|kfelst§’ fhatta

recordi ng gfea@dacqnttdipdaty VWeEOk i g reRal ahsendaso deiemsotat tion,
abnormality or else onits recording surface of the_disc. Therefor

pr ef er abl efempRraghd™Gempsrat 2 WH its thei F’F%lﬁo¥"i‘36§‘r1@4%t?§lct}ﬁu6’na§ﬁﬁcﬁ%t3
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Thereafter, until another access error occurs, the
information recording apparatus produces new VMGI each time a new
title is recorded on the disc, and records the new VMGI from the

90 320h-th address and 520h-th address. Then, if an access error
takes place in one of the recording positions of the temporary
VMGT, theltemporary VMGI is recorded from the 340h-th address in
thetemporaryVMGarealSZemuithe540h—théddressjjlthetemporary
VMG backup area 153, respectively, with the space of 1 sector from

25 position where the access error took place.

The position information of the VMGI is recorded into each of the
first anchor area 160 and second anchor area 161.

In this way, the information recording apparatus records
the temporary VMGI into the same recording positions unless an

30 access error occurs, and changes the recording position of the
temporary VMGI and records it if an access error takes place.
Accordingly, even when deterioration, abnormality or else occurs
on the disc surface because of the recording of the temporary VMGI

for a plurality of times, the temporary VMGI can be correctly



address in the tenporary VMG area 152 and the 520h-th address in 10 the
tenporary VMG backup area 153, respectively, with the space of 1 sector
fromthe position where the access error tool place, as illustrated in
FIG 7C. Also, the recording positions of the new tenporary VM3d are
recorded in the first anchor area 160 gnd second anchor area 161. In the
exanple of FIG 7C, the addresses 15 "320h" and "520h" are recorded in each
of the first an area .160 .and secqnd anchor. are 61 as
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of 1 sectofnfis Oﬂhe%%nﬁf&'atwqm@ﬂ‘@éﬁn&ﬁ%ew&f 0y mheek saeRerdhere
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position o e terrp rary i s changed each time an access error_occurs,
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VMG backupar ea e annot recorded any Thore,
and t hi ef bhe recmotidingit hhecbﬁnmrsrzoﬁfmieldl $ewi sitdiisablaad. thﬁtthh‘l%
exanpl e, temporary VMG area 152 or the temporary VMG backup area 153 is
used up.

Regarding the shifting of the recording position of the
temporary VMGI, when an access error occurred in recording the
20 temporary VMGI in either one of the temporary VMG area 152 and

temporary VMG backup area 153, it is preferable to shift the
recording position of the temporary VMGI in both of those areas.
Namely,asillustratedinFIG.7C,evenwhenanaccesserroroccurred
during the recording of the temporary VMGI into the 300 to 310h-th
95 address in the temporary VMG area 152 (indicated by the mark "
in the figures) but no error occurred during the recording of the
temporary VMGI into the 500 to 510h-th address in the temporary
VMG backup area 1533, it is preferable to shift the recording
positions of the temporary VMGI in the temporary VMG area 152 and
30 temporary VMG backup area 153 to the 320 to 330h-th address and
the 520 to 530h-th address, respectively. The reason for this
is as follows. If the recording position of the temporary VMGI
is changed only for the area where the access error occurred, the

correspondence between the recording position of the effective



the recording position of the tenporary VM3 can be shifted up to 16
tinmes. Also, the recording positions of the tenporary VM3 10 witten on
the first anchor area 160 and second anchor area 161 are rewitten for 16
times at maximum 1In this way, the frequency of recording data on the disc
islimted by the recording capacity aofgthe tenporary VMG area 152 and
tenporary VMG backup ar ea 153. However, act ually, since the possibili ty of

t he access error duri n recordin t he -t or.a s |l ow
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[Information Recording and Reproducing Apparatus]

The information recording and reproducing apparatus for
recording information on the DVD-RW in accordance with the
above-described DVD-video standard and for reproducing the

20 information recorded from the DVD-RW will be described with
reference to FIG. 8. FIG. 8 is a block diagram illustrating the
schematic configuration of the information recording and
reproducing apparatus according to the embodiment.

As illustrated in FIG. 8, the information recording and

25 reproducing apparatus S according to the embodiment includes a
pickup 120, amodulation unit 121, a formatter 122, a video encoder
123, an audio encoder 124, a system controller 125, a memory 127,
a demodulation unit 128, a video decoder 129, an audio decoder
130, a servo IC (Integrated Circuit) 131, a spindle motor 132,

30 an operation unit 133, a multiplexer 134, and a de-multiplexer
135. Also, the system controller 125 includes a navigation
information producing unit 126 that produces the above-described
navi-pack 41, etc.

The outline of the operation of the respective parts will



the tenporary VMAd is shifted corresponds to the necessary recording area
of the tenporary VMAd. This is advantageous in that the recording of the
tenporary VMd and the shifting of the recording 10 position thereof can be
controlled by the sane unit of data, and hence the control becones sinple.
However, that is not prerequisite. It 33 also possible to shift the
recording position of the tenporary VMAd by the anount that is different
fromthe necessar. rdecordi ng area of the tenmporary VM3 . 15 [Information
Recor di ng %?1 e%rr%’c?ud ng Apparatus] The information recording and
reproduci ng appar ahasspatdie ecapdi hip irmmftetesat tlon ddsc he DD RW 1oaded,

accordance w.th the  _above-described DVD-vi deo,.standard and f.ar reproducing
The 20" 1 nTet AR GRS ORI P GG BUD SN T oo ASceH Dt A TR ret
reference $0gfdIGsss igpl1i18di srambtheksdiagramiil.ustrating the schematic
configyration of the jnformation recording and _reproducin ar at,us
accordithg to the Qﬁth?n% er ,&haqc{'l %Igfargf‘gﬂoijrpﬁﬁ%%foq ﬁé’g}:ﬁggrhﬁtiﬂ?ﬁ
recordi ng aacbrdng aprreduat ignappasatiesordaecondiing datd kecanbado frettie
includes a_ pickup 120, a_nodulation unit 121 a formatter 122, a video
encoder  1935C 4R A8diTG EnERARIEAUT 1Ly AEhTRERt DRI 10 §hﬁe%¢‘§i° 127,
a denodul athehdnitz3128, a video decoder 129, an audi o decoder 130, a

servo IC (Integrated Circuit) 131, a spindle nmotor 132, 30 an operation
unit 133, a nul ti PICEREAIRGAC RN oS hule + BE¥E&P™ tEsS Y & COoRREC K& em

controjq er %@,5 £hBG LS A Navi gat !e%@cuit@fscgrf@;diwg]]ﬁf@@é@gingg HRid pdeéet hat

produces the above-described navi-pack 41, etc e outline of the
oper at i on ehceding egpeceite thar vsdep 1InfegmeEiaesty i bébeCiid cagilidl 3ot or

132 rotate oIS at gl s;d oaged, Whihi@ pr&,;(g; unber ohcs@i@t i ons,
accordi ng ?%&Qﬁlerqip%r%:ggggqn?r ol " si gnal eSsslg]suppl ie r_f romthe s%r vo 1C
131. 5 On phecet$idrg Faserdihg Vo déw | &Y § ben Slegddibacs appge.  This

processing is performed with the encoding rate such that the
15 reproducing period of time for reproducing one VOB unit 30 becomes

0.5 second. That time duration of 0.5 second corresponds to the

period of time for reproducing 15 video frames in a so-called "NTSC

(National Television System Committee) system". Thereby, the

video encoder 123 produces an encoded video signal Sev and supplies
20 it to the multiplexer 134.

On the other hand, the audio information Sa that is the
recording information to be recorded in the data area DA of the
disc 1R is input from the outside and is input to the audio encoder
124, |

25 Accordingtoacontrol signal Sca fromthe systemcontroller
125, the audio encoder 124 executes encoding processing on the
audioc information Sa at a preset encoding rate. Specifically,
that encoding processing is, for example, compression encoding
processing according to the MPEGZ system as described above.

30 ©Namely, as in the case of the video information Sv, the encoding
processing is performed with the encoding rate such that the
reproducing period of time for reproducing one VOB unit 30 becomes
0.5 second. The audio encoder 124 thereby produces an encoded

audio signal Sea and supplies it to the multiplexer 134.



recording information to be recorded in the data area DA of the disc 1R is
input fromthe outside and then is input into the video encoder 123.
According to a control signal Scv fronthe systemcontroller 10 125, the

vi deo encoder 123 executes encodi ng processing at a preset encoding rate
onto the video information Sv. Specificogfly, that encoding processing is,
for exanple, conpression encodi ng processing according to the MPEQ system

descri bed above. This ess i s. . perforne ith he encodi rat e such
that the 15 repro&ﬁcﬁn@ iFod{%gZT?%ﬁﬁg%ﬁXQFégpgh@" ép&ﬁéeécéﬂ%nfTa%%
becones 0iffsaeoNihn Eﬂat atéine duratniaon cef iAchuseqond ey léﬁﬁ:bd@dSvi@edn he
period of time for reproducing 15 video frames

(National TeIR%} stoh )<t dth TR Eef ?§§F@ﬁ?ln?hgf’e89€r?ﬂ¥ p%‘%\%‘é%e ehcoder

123 pr Oducxﬁ@lﬁapﬁélgéweﬁ gHiadednsd. gnahefevhanausuppleesr 204i butputhethe
mul tipl exer 134. On the other hand, the_audio informtion Sa that is the
recor dithg PatbFPhtish S16m5d FBEoFReBnenfPHBAHERR %a DA of the disc 1R s

input fromthe outgi Q&@@@mbs ﬂr{wﬁl&lwpi@@e@q@wpﬁweﬁe k2 debahet®r di ng

to a control signal Sca fromthe systemcontrol ler 125, the audio encoder
124 execut @sorntder Af thraE$sPAG=6H sigaalams Wﬁhﬁ%#ﬁ&%ﬁﬁl?@%ﬁ.‘éﬁpﬁcm kset
encodi ng rﬁggce fically, that encoding processing is, for exanple,
conpr essi on encodi ng processing according to the MPEGQ system as descri bed
above. 30 Nanely, The farndetendd2of aqdrrdingesoi mfconfatilopi®el tisé Ereddi ng

Procesgi ng hé &g%ﬁ%&%ﬁ hhR. e e é@ﬂerrﬁatﬁg%eco #;g@fofmlarﬁgigﬁyfl ng

peri od of reproducing one unit .5 second
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mul ti pl exes I'n Fion Amd audi o | nformation inc n the
encoded vi #mo lEl@ﬁﬁﬁrdﬁﬂﬁebwlahptbdephym1¢&ﬁjiﬁn@@éssddqstaathérebyF§$oduce

a nmultipl ?Xed 3SI %ngl ousaputs t%n %Q%mgyléiﬁ‘laﬁx%hltlgé i%g ch%td%l%taq.on‘ unit
15 121.

At this time, the respective recording information input
to the formatter 122 as the multiplexed signal Smx are supplied
to the system controller 125 as the recording information signal
Sfm at predetermined timings so that the navigation information

20 producingunit 126 uses those information to produce thenavigation
information.

The modulation unit 121 executes predetermined modulation
processing (e.g., so-called "8-16 modulation processing”) on the
format signal Smt to produce a modulated signal Sfe, and outputs

25 it to the pickup 120.

The pickup 120 produces a light beam B whose intensity
is modulated by the modulated signal Sfe and irradiates the light
beam B onto the information track within the information recording
surface of the disc 1R. Thus, the pickup 120 forms, on the

30 information tracks, the pits corresponding to the navigation
information and the respective recording information included in
the modulated signal Sfe. Thereby, the pickup 120 records that
navigation information and respective recording information onto

the disc 1R in accordance with the physical format illustrated



5 multiplexed signal Snx to the formatter 122. At this tine, the

mul tipl exer 134 passes the encoded audio signhal Sea as the nultipl exed
signal Snx w thout applying any special processing. The formatter 122,
according to a control signal Scf from 10 the systemcontroller 125, m xes
the navigation information signal Sndggomthe navigation information
produci ng unit 126 described later and the nmultiplexed signal Snx to
produce a format si %nal Smt in accordance with the physical formt

i | lustrated it & °T13r 3, and outputs the format signal Smt to the

modul ation unit A5 2k tMhel hitee HetRatibe DedSRest tNe frterdigngos ot i on
input to the formatter 122 as the nul tipl exed signal Snx g&u Tﬁlj,éﬁeld to
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modul ath orpimel inpratsdbyieyipgddia epnt ety woalFafi (e RIS 3.
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produce a nodul ated signal Sfe, and outputs S it to the pickup 120. The
pi ckup 120amd oblorezonrtal ght reeahe® whbse- i ntéfsiadrcald efoduliafied T The
modul at ed g{]ﬁtl nSf nd_.i La i ghyte he-iof@rfmti on
track wit hl&%’] el i r??lg?ngflbgﬁgﬁgc%%%‘(%g&iﬂu%lacgti%?%leﬁggg%nggs 1R(.: Thus@t he
pi ckup 120td orhes picrkuphee3@oi afionaht fop owibeks, fndve Pia sedoior é§pdAding to
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and the i niotemtizh andacks ipdckhe Y20t i caspectively.
When reproducing the information recorded on the disc 1R,

15 the pickup 120 produces a reproducing light beam B having a
predetermined intensity and irradiates it onto the information
tracks on which the pits are formed. Basedon the reflected light,
the pickup 120 produces a detection signal Spp corresponding to
the recorded information and outputs it to the demodulation unit

20 128.

The demodulationunit 128 executes, onthe detectionsignal
Spp, demodulation processing that corresponds to the modulation
processing executed in the modulation unit 121 to produce a
demodulated signal Spd, and outputs it to the de-multiplexer 135.

25 When the demodulated signal Spd includes the video
information, the de-multiplexer 135 separates the image
information and voice/sound information in that video information,
to thereby produce a separated (de-multiplexed) signal Sdmx and
outputs ‘it to the video decoder 129.

30 On the other hand, when the demodulated signal Spd only
includes the audio information, the de-multiplexer 135 passes the
demodulated signal Spdas it is and supplies it to the audio decoder
130.

Based on a control signal Scdv from the system controllexr



and horizontal directions of the information recording surface 5 are
elimnated by noving the objective lens's (the objective lens' s for
focusing the light beamB) in the pickup 120 in the vertical and

hori zontal directions (i.e., the so-called "focus servo control" and
"tracking servo control" are perfornmed)ggccording to the pickup servo
signal Ssp output fromthe servo IC 131. 10 The servo I C 131, according to
a control signal Ssc fram the systemcontroll 125, pradyces .the spindle
Control si BHb Lottt ORCRHE I SEFOGUErgnaln 8P ST DUC SRS EHBrTTAL { he
spindle A, 182cadthd herpcekdpnd2Gharespectdsminds Waen trepr etltied gy t he
information recorded on the dis¢ 1R, =~ 15 the pi.ckup. 120. produces, a
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demodul ation unitg;2041284 dbgr AeTRdyhati fyaitirbml28e eXatdeson P01 her
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15 unit 133 produces an operation signal Sin corresponding to that
operation and outputs it to the system controller 125.

In addition, when the edit processing for editing (more
specifically deleting) the contents already recorded on the disc
1R is executed in the recording processing, the operation unit

20 133 producestheoperationsignal Sinindicatingtheeditedcontents
and outputs it to the system controller 125.

The navigation information producing unit 126, based on
the control that the system controller 125 performs according to
the operation signal Sin and the recording information signal Sfm,

25 produces the navigation information signal Snd including the
navigation information to be recorded on the disc 1R during the
recording processing or the editing processing, and outputs the
signal Snd to one of the input terminals of the formatter 122.

Thus, the formatter 122 mixes the recording information

80 in the multiplexed signal Smx and the navigation information in
thénavigationinformationsignalSnd1x3producethefbrmatsignal
Smt including the recording information according to the physical
format illustrated in FIG. 1 or 3.

In parallel with this operation, the system controller



processing at the encoding rate executed in the video encoder 123 to
produce a decoded video signal Sdv and outputs it to an outside 5 nonitor,
not illustrated. Based on a control signal Scda fromthe systemcontroller
125, the audi o decoder 130 executes, onto the denodul ated signal Spd
including the audio information, decodigyg processing that corresponds to
t he encodi ng processing at the encoding rate executed 10 in the audio

encoder 124 to produce ﬁ decoded .audi o %I ﬂa utpu%s it.to an
out si de ampdd PEEAUCRS: T1F| IRIRHTd S WhEHT g Sb%%a]a?l ochv’f &ht i TRt he
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cont enfs éﬁ?éﬁﬁ?lﬂ%Ebﬂﬁﬁﬁrﬁn 12Hhe disc IR is executed in the recording
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a program for the information recording processing prepared
beforehand and thereby controls the respective constituent
elements of the information recording and reproducing apparatus
S.

Referring to FIG. 9, first, when the system controller

20 125 detects that the disc is loaded onto the information recording

and reproducing apparatus S (step S1), the system controller 125

then executes the temporary VMGI reading processing for reading

the temporary VMGI recordedon thedisc (step S2). Inthe temporary

VMGI reading plrocessing, incase that the temporary VMGI is recorded

25 on the disc, the system controller 125 reads it out. When the

temporary VMGI is not recorded on the disc, the system controller

125 outputs an error. The detail of the temporary VMGI reading
process will be described later.

After the temporary VMGI reading processing, when the

30 temporary VMGI is not recordedon the disc (step S3: No), the system

controller 125 determines that the disc is a blank disc (unused

disc), and sets that disc to the Restricted Overwrite mode by a

format command (step 5S4). In the DVD-RW disc, information

recording can be performed in a Disc-At-0Once mode, an Incremental



Scdv, and Scda for controlling the above-described respective operations,
and outputs themto the corresponding units while supplying and receiving
necessary information as a nmenory signal 5 Smwith the nmenory 127. Next,
the information recording nethod of the present invention including the
recording of the temporary VM3 w |l beygdescribed with reference to FIGS.
9 to 11l. FIG 9 illustrates a main routine of the information recording
processi ng according 10 to the pr,eserF]i;t i nvent.i on, qIZ;IG 10di I.Iystra%es t he
t enporary e R{p9e | ARpPodER MG Y (BRI dS ¥ H¢ andl B AT

i |l ustrat eghqidhe trgpacasy MEhodeadihsgd pfecessi agstl 1 sstgatedd onFtKe 9.
It is to be noted that the processing described bel ow are %ecut ed. by the
syst em cord¥¥1 1 eACEIFNGLYy rdt 8HEP F4FI e BYRRPRIFOREECHLEE 1> BEGPTYFam f or

the infor mgti OpnE Qi fige PHOSSSSE N6 Rhepakednghefar ehand sand toesedwyd
controls the respective constituent elenents of the information recording

and repr odirei He HAFHTAAISISOVRENSLEENEOED- FIG 9, first, when the system

control ler 20 125, datects thated hendh$qa1kbs | ogdad; 0Nt Ade chaf gf sation
recordi ng and reproducCi ng apparatus S &step Slei, the systemcontroller 125
Bi

t hen executEbusteatteshporBiG- VRO steadbng piee mgllofataddi Rgcordrd,
temporary | r | %i1e LPstOR {HHRARLYL YME

r eadi ng pr%%l\/??sel %?&ﬁgb%ekgﬁa%ﬁg&?}enﬁ%‘%arlyeV 1 (lgglr ecorge& 55 on the
di sc, the Bystiemedite gldsetivpSofebbs inipial WifEn ithéhet dapararga Vel i s
not r rded.on the .disc, the.sys roll outputs an error. The
det ai Fﬁgf ?lﬁ% 1fq%aerpp(;etrhéar }%S%ﬁééd%%gkggg%cgésg%ﬁ) I]ngg'e descri bed | ater.
After the tenporaoy MiMobtheadiamgl, prineressi imdehheningd tha0 thenperpeya®®E@ i s

nOt 10 dife PRLAS 38 S L8R (o sh 1SS A oo LBty |
to the Res#ittetely Queeramdd esarode by a format conmand (step S4). In the
DVD RWdisc. L olinlLof sel oot 400 AN 28 RELERLIBY Adk Bnbh st alles
15 a recording-starting instruction by operating the operation unit
133. Upon input of the recording-starting instructionby the user,
the system controller 125 produces the VOBs from the recording
information supplied from the external source, and records the
VOBs on the disc as illustrated in FIG. 6B (step 87). Then, the
20 system controller 125 determines whether or not the user inputs
a recording-ending instruction by operating the operation unit
133 (step S8). Until the recording-ending instruction is input,
theprocessing instepS7iscontinued, andthe recordinginformation
from the external source is recorded on the disc as a plurality
256 of VOBs.
On the other hand, when the recording-ending instruction
is input (step $8: Yes), the system controller 125 records the
VISI BUP after the VOBs recorded by that time (step 59), as
illustrated in FIG. 6B. The system controller 125 then records
30 null data, by the padding, on the next VTSI area {step 310), and
then records the VTSI on the inner-peripheral side of the VOBs
as illustrated in FIG. 6C {(step S1l1). 1In that way, the recording

information supplied from the external source is recorded on the

disc as one title.



Wite node and a Restricted Overwite node, and information indicating one
of the nodes used for the disc is recorded on the disc. Accordingly, in
step S4, the systemcontroller 125 records, onto the disc, the information
indicating that the disc is recorded 5 in the Restricted Overwite node.
Then, the systemcontroller 125 initial3ges the disc as illustrated in
FIG 6A (step S5) . Nanely, null data is recorded, by the padding, to the

area fromthe file.system inforngati ar FS.,up.to t.h osiflo f the
initial VTSI in tﬁgedﬁ%sma%acﬂg?ro%erangg?hedﬁett Cécspr%%eg%%flﬁggﬁrglgge S to
step S6. Misde=fddtemdcandtrubehnontid sndetasyrntheduthat (¢t Sa@por aflyen VME

is recorded on.the disc,(step,S3; .Yes)., .the prcessi procee djrectly
Lo step SoEns RisfopIesting ITE TRrE ALY SHREE e 6 P ROEP A edR Pt s 15
a recor di ngzxséw@rdd nthd Nepeehirgnviag I opet adhd g tdee apierpat(isarpuBi8) . 138 Upon
I nput t he recordipg-starting instruction he _user the s m

contr ol ertqz®%rmm%%0@ogEefF%W?ﬁ%r¥ e%ﬁﬁ %&e &ﬁwpﬁﬁfyo%ﬁéﬁpﬁi ed
fromthe extefnedd $OM €8, sBdfed 6GOLHS hétor WABS eRelher theatrstiklasis at ed
in FIG 6B (St%E S7) . Then, the 20 systemcontroller 125 determ nes

whet her orTReRrd%d GFer thapAiSC a2FEEERHIRg-FEhdithE i PERTERTIWh BY optating
the oper at jbydiidscAidtd sfeRpsS837 tUElFi;ilIheTHie@CQéﬂbcﬂﬁa?ﬂdW@miﬁﬁﬂh@éi on

is input, the processing in step S7 is continued, and e recording
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plural{dy +28,Phed/ W5 Hd Lile nggfsla{?%inw e rECR ¢hRgmeRdLHo127

instruction Is Input (step S8: ), e systemcontroller 125 records the
VTSI _BUP afp@rradeedyOBs qreddicdédspy thisatetpnp (spbpchoyilhde gepasipeded in

FIG 6B. T*ﬂgt%y.ste%g nt ralbhers gggfiggoro%coaf@ B d rfabieT by Peng

paddi ng, on the next Sl “area ), and then records the VISI™ on
t he inner - peocpheiad, SheesyftameonoBsllas 123 gierhsdds A1iFFGstEE f5tkp S11)

I n that , i inf.ar i lied fromthe external so
g@%nu{lggeg)gic@{ced 01, cd i AGTALT ERaSYPP urce

is recorde one
When the disc-ejecting instruction is not detected (step

S12: No), the system controller 125 detects whether or not the

user inputs a “finalize™ instruction of the disc by operating the

operation unit 133 or else (step S15). When the finalize

instruction is not detected, the processing returns to step 56,

20 wherein the system controller 125 waits for the recording-starting
instruction.

On the other hand, when the finalize instruction made by

the user is detected (step S15: Yes), the system controller 125

executes the "finalize" processingof thedisc. Namely, the system

25 controller 125 produces the file system information and VMGI based

on the information of all the titles already recorded on the disc

at that point of time, and records them in the file system area

151 and VMG area 154, respectively, illustrated in FIG. 5 (step

S16). Further, the system controller 125 forms the lead-in area

30 and the lead;out area by a Border-Close command (step S17), and

then terminates the information recording processing. The

“finalized” disc is in conformity with the previously-mentioned

DVD-video standard and can be reproduced even by the DVD player

for reproduction only.



39 The systemcontroller 125 detects whether or not a disc-ejecting
instruction is input by the user (step S12). Wien the disc-ejecting
instruction is input, the systemcontroller 125 executes the tenporary
VM3 witing processing (step S13). As 5 to the production of the tenporary
VME , the tenporary VM3 is produced aqi¢f is stored in the nenory 127 every
time the title is recorded on the disc according to the processing in the

above-descri bed steps S7..to Sl1. The .t rary.V writin Qcessi ng
obtains. the tenpolhy VI FEFELTICT he Tt 0 BT Sy ore w el Sr et ord he

di sc at thatopessing®iwitliineef domet fteedreniiyst27thangy ytegodatirbloart hes di sc,
the detail jof whjch will be descrihed Ilater. Then, .upon_conmpl etion of the
tonmpor ary SREFTINITS HGSBROUS BPho-Pe ABCEYE S ont FOFT BT 928 of bETRTY he

di sc (stepr&dided andthbesgbyot haraprsotessimy 16l endete S MBgBtERMEarea

di sc-ej cting instruction i,s not detected (step. S12: No)s t he sgsien1
cont r ol er 1128 ddt%et 8¢ RHBE REF t6rthforCEREILGPEPRMMAISE -2’ CPERAFF 2R Y/

i nstructi oph&fsidtendistt Byl pperatbi dgcddes wapehati O nuki thd 3%cbrepSent st ep
S15). When the finalize instruction is not detected, the processing

returns tolBf@ERETBLORG SWFESERSEhansRE gvk et e L35 ShaPPShPEr aE9R
recordi ng- $g&r kLAY theNSdddiild Odhci{dy tage Ot et hangenWhen tiiecidNabs e

instruction made by the user is detected %step S15: Yes), the system
control | erinpormaikieut &8 tReCTERRAal LRE" SYFEEESs SAuG T6f Leke IdidsscSeMNanklr§, the

syste 5 : i ! i V]
based on Fhet Bres BT omear Al ot e 1115 At oy T osrsa BeCt e sc
at that poindiofited by thenehehenpdsnt Aafornathenfisteprsigtiem Qpddie asheand
VMG area 1R4, ;r cii L1 I : )¢t U er,

t he systenﬁ%%%troQfééﬁ%géx?gkﬁggﬁﬁg§ﬁg§€#$%ﬁg?%§§§g§gggofﬁéél%ﬁﬁgzﬁ%fhrea
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DVD pl ¥yer VMG area 152 and the foremost 500h-th address of the temporary
VMG backup area 153 (step S23).

The system controller 125 writes the temporary VMGI into
the recording positions set in steps S22 and S23 (step 524). Then,
the system controller 125 determines whether or not awriting error

20 occurred {step $25). If no writing error occurred, the system
controller 125 further determines whether or not the "verify"
processing is correctly performed (step 526). The "verify"
processing is executed, for example, by reading out both of the
temporary VMGI written in the temporary VMGI area 152 and the

25 temporary VMGI written in the temporary VMG backup area 153 and
collatingthemwitheachother. Whentheycoincidewitheachother,
the system controller 125 determines that the "verify” processing
is correctly executed. When they do not coincide with each other,
the system controller 125 determines that a verifying error

30 occurred.

When the writing error is detected in step 525 or when
theverifyerror isdetectedinstep 526, aswaspreviouslydescribed
byreferringtoFIGS. 7TAto 7E, the recordingaddress of the temporary
VMGI is changed. Namely, in the examples of FIGS. 7A to 7E, the



for reproduction only. 40 Next, with reference to FIG 10, the tenporary
VM3 witing processing wll be described. First, the systemcontroller
125 determ nes whether or not the anchor point information is already
recorded in the anchor areas 160 and 161 in the file systemarea 5 151 of
the disc subject to the recording (stepf21) . Specifically, the system
controller 125 detects whether or not the anchor poi nt information is
recorded in the e rm ned nchor d e ondm%lchor
area 161. W‘é‘ﬁr‘{lﬁ’ég ﬁ%ﬁ&ssﬁ& F‘Eﬁ‘ﬁf rﬁ%‘f‘?aorr?’ %Gr e&(?r %@8 Fﬁ%gsjg/s

control | era#25s 1get Sntihtﬁlé.&eﬁ@aﬁﬁdyrlg-ﬁcptbalckupnanéa s aeapﬂrzaﬁt;ed/b@ 2@1@ t he

dd t di cat ed th i_nf t 2) On
The other UREF, Soficn (166 SHERBP. BoP nioT R0l it 811 SeRBE"F Bty AR bp

S21; No), ot hetSYyBé eindaeRisr ot t&er sh25t$8Y Sretdwlerseﬂné ddrmgoﬁoﬂdet temsopéryt he
tenporary VMA to_the forenpst 300h-th address 05) gpe te ary 15 VMG area
152" and 1 HE'E BFERASE SBOGH: tHIRRIATLL G FEPDOP ;?teP/ hackipiat¥a 153
(step S23)inThgeSysh@preonbrortes. 126 voives the bespenacyniMaléntDs2the
recording positions set in steps S22 and S23 (step S24) . Then, the system
control | erdepsrmeies whedeRher Mat Bhe et cr ﬁﬁ&%??o‘i’f 3HSOEETPP B Y st ep
S25). I N | éék?h@d re%hoeff%ﬁ@%odmﬁchsmti%@sscenafoié ethel 25.df BEt fRs
det erm nes et or not the "verif $r00e55| is correctly gerformad
(step S26) tem;mearye\mq wreaprlé@eggiﬂnghes Idiess &kaiple, Thy ¢2@di ng
out bojh of t t Lnithe tenporary VM3 area 152 and
the 25 en%grglrg?/ ﬁ)ﬁ@gfvﬁgten Iﬁth(% tgg?rporary VMG backup area 153 and
col l ati ng t hem wi tWhesatheordrordingendeheys i feedeemperaeadh Gt herched he
system conthgl Lk &:?%a%%t BETERES: L e VIERELY" 1 97 OfRP ¥hia0rchSocaryect | y
execut ed 0 not col nci each other, the systemcontroller
125 deter n’mesbatcﬂatp argerlifyi steriSBor YSO otbiprezRnasBAL e RETMPPRATES r Or
| s detect egpn. sLem $29,00 MICRenbBRYG Y $ALAIp lPhea 6d LRS! §PsS26,
as was previ us y deseri'b

15 areusedup. Therefore, the system controller 125 determines that

no more temporary VMGI can be writfen and executes the writing
error processing. On the other hand, when the recording address
of the temporary VMGI have not reach the end of the temporary VMG
area 152 and the temporary VMG backup area 153 yet (step 330; Noj,
20 the processing returns to step 524, in which the system controller
125 writes the temporary VMGI into the recording address updated
in step 829. 1Inthis way, when the access error such as the writing
errorandtheverifyerroroccurred, the recordingaddressisshifted
and the temporary VMGI is written at the shifted recording address.
25 On the other hand, when it is determined in step S26 that
the verify processing is correctly executed, the systemcontroller
125 determines whether or not the recording address of the temporary
VMGI was changed by the processing in step 529 (step S27). When
the recording address of the temporary VMGI was changed, the system
30 controller 125 writes the changed recording address into the first
and second anchor areas 160 and 161 as the anchor point information
(step $28), and then terminates the processing. On theother hand,
when the recording address of the temporary VMGI was not changed,

since there is no need to update the anchor peint information,



by re f erring to FIGS. 7TAto 7 E, the recording address of the tenporary
VM3 is changed. Nanely, in the exanples of FIGS. 7A to 7E, the 41

recordi ng addresses of the tenporary VMd in the tenporary VMG area 152
and the tenporary VMG backup area 153 are shifted by 20h (step S29). The
system control |l er 125 then determ nes wpether or not the address after
shifting reaches the end of the tenporary 5 VMG area 152 or the tenporary
VMG backup_area 15 3 .(steeo 0) . Nanely, in the exanples of FIGS. 7A to
7E, the sy5PenPtertToiter ™ 52 deternines whether or not the recording
address of the temeotar ythaVMEmpeeehedvEacth rebdtiihg SHvaddsiaddressl that i s

the end of the .tenporary VMG area 1 and the - addre that is the
end 10 of SEHET P RT AR ARE DA kG Breh CTaEE bhCT fe - - ot oL R CAit ess
of the tenperary. VM3 theachegorkhe endlokeeathgoprbbestengotar gx¥Maadea
152 and. t he tenporar VMG backup area 153 (step .S3Q; Yes) , this ans
Chat T GBS VRS oF bRe 153 il CHE T ety VIS BaLRbFOAF 281188 i n
the di sc 1528nediedndmnciigr gbore,idfhensysbant eonturel Fersd 2hdeirespeaes
that no nore tenporary VM3 can be witten and executes the witin error

pr ocessi ngl 6 e StRB SHORANHAREL LT W UCOF 8PhG BRRAEESTHPT PﬁEqu‘ﬁ‘Bor ary

VM3 have ragﬁe%saqlv.thm@@eh@frehagng@m@&aﬁeu\@f@d,ai@s 52emBenth6ller
tenporary VMG backup area 153 yet (Step S30; No) 20 the processing

returns tol3bepagzatne AnGRPEIPQINE S50 ERt bR CePRethe sesopfianahqmarea
tenpor g5 y }/%/%% g0 LHE dARNANRS RHGNGSS JHPHEE @l rebBifh & r2a90ckirk 84S

way, en ccess error such as the Wl’ltln% error and the verify error
gr

occurred, theepetbildi nfheadebssanchahiroiad iaharnagieenporradd Ve frem
written atpLhg éﬁ%&lgggi{ﬁggﬁl@hw AL 8% 263 Qe ts@%_o%hgﬁcﬁﬂ@ﬁ%rewml tis

determ ned 1n ste the verify processing is correctly execufed,

t he syst entbensystémrconom dateridhasadiserciar the fempeheryet¥¥edi Ay Blddr ess

of [the temporary,, YW, yps, ¢hanged by, the Qﬁeﬁ%?fq%gmaﬁpaﬁ?&wgfgéﬁhe

S27). Wen ng address of the tenpora was change
syst emlB0 8681 r ol Ween M2Seadite@s e chanygeed r ed@rdiShg / atkels es $hentyst ée

first and_gecond, ap9Bere A Eas 1604808 e Mot 4NPvABE M YorPOl It hBERLERT | ON
VMG backup area 153 (step S51). When the temporary VMGI can be
read out from any one of the temporary VMG area 152 and the temporary
VMG backup area 153 (step S50 or S52; No), the processing returns

20 tothemainroutinewithdeterminingthe temporaryVMGI thusobtained
as the read result. On the other hand, when the temporary VMGI
cannot be successfully read out from the temporary VMG area 152
or the temporary VMG backup area 153 (step S50 or 852; Yes), the
processing proceeds to step S544.

25 Similarly, in a case where the anchor point information
cannot be read from the first anchor area 160 and the second anchor
area 161, the processing proceeds to step S44. Inthis case, since
it is impossible to know the recording address of the temporary
VMGI from the anchor point information, the controller 125 actually

30 searches for the recording address of the temporary VMGI in the
temporaryVMGarea 152 and the temporary VMGbackuparea 153. Namely,
thesystemcontroller 125 first searches theendportion (the 4EQ0h-th
address) of the temporary VMG area 152 and the end portion (the
6EOh-th address) of the temporary VMGI backup area 153 (step S44),



(step S28) , and then term nates the processing. On the other hand, when
the recording address of the tenporary VMAd was not changed, since there
is no need to update the anchor point information, 42 the processing ends.
Next, the tenporary VM3 reading processing will be described with
reference to a flow chart of FIG 11. Agillustrated in FIG 9, the
tenporary VM3 reading processing is execut ed 5 im"redi ately after the disc

is | oaded. First, the stem co Ll e e_an h 0|nt
i nf or mat i GRS FBRYE ﬁ@ef(?%sal‘ rﬁﬁf?ﬁa 31175 € i% e?ést gg "S4 }mé%?f (?eif Ry nes
whet her orypt i @eTe8 NG ehé%r@m@utrpemt(lmetme&@@f W@ﬂdéhﬁlfﬁ@&itmm error

occurred, the systemcontroller 125 s, the C oi nt i |on
fromthe sedeH@adrieRornateat1ed (tadp© gaﬁﬁdlﬁ%{}é %eﬁﬁsor\ﬁﬁé’t ﬂ]té[& Mot a
readi ng ergﬂtéﬁ@@é’:ﬁif&hléﬁi@p d243)rmin¥Bemdteaoe hot pod maenﬂiﬁimimm i's
read out from both of the first anchor area 160 an?at he secogld anchor area

161, Phe WyEamtdent iolinglupest ipdde Gatat head &iffo ddregfeSe
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When a reading error occurred (step S50; Yes) the system controller

125 furt hevr rmeddghehelatenpsr 5hy VMIPO¥2BYn YWHe! t B3RP atdf) VMG backup ar ea

153 (step S51) dg%_rag{%yvg@ﬁ GLRE (s &8 48Uty sl oYy O Of
t he tenporary VN\é\agrerelgt@l%Sé e terrp(S)rary V?\/G@ﬁacku easr ea 153 (step S50

or 552; Nojontidldepr 3&sseags returths 2emperekny WEFH raift Med UaPehto the
det er |nn Ihe t%echnp,l%r ar y, VMEL % C}Pér?d neg dfb % ttl’é?ﬂpl’O%QFr osdht i sQot he

ot her e terrporary cannot  be successfully read out from
t he terrporﬁmynd/l\@tape@%EZNom the $ysipom aesntvE Isdc ks deeasmsBtestedp S50

or S52; Yes%%c#d{‘gegogr}?%%?ygr na}?rt%%&%eég (Sstte rs%"f‘ 22a3 1 aé‘c¥rmiﬂe§ case

V\/neretheﬁ orn ion cannot ea)'fromtheflrst anchor
ar ea 160 awitktHer secand ahehmadm@omtlonhmpn@t@%%|Wﬂg:1’pnt®§e§@l§em©s’§tep

the t empor 209t U ehE ARRhDRETR: SehPofaay; e e e a0
actual 1y 3fempar£heyMEdradiup amrldBngsmidSé%-omemtb@m’pmJarq/idﬂV@thn t he
each other, the systemcontroller 125 determines that the temporary
VMGI is not recorded in any one of the temporary VMG area 152 and
temporary VMG backup area 153, and then returns to the main routine
with the result of a reading error. On the other hand, when the
20 readingpositions do not coincide with the foremost addresses (300h
and 500h) of the temporary VMG area 152 and the temporary VMG backup
area 153, the processingreturns tostepS45. Thesystem controller
reads the data from the reading position before the change (step
545), and determines whether or not the temporary VMGI is included
25 (step S46). Thereafter, that processing is repeated. When the
reading position reaches the foremost positions of the temporary
VMG area 152 and the temporary VMG backup area 153 (step 548; Yes),
the system controller 125 determines that the result is a reading
error. When the temporaryVMGI is found (step S46; Yes), the system
30 controller 125 determines the temporary VMGI as the read result,
and the processing returns to the main routine.
In the above-described temporary VMGI reading processing,
when the anchor point information is recorded on the disc, the

temporary VMGI is first read out from the position that the anchor



tenporary VMG area 152 and the tenporary VMG backup area 153. Nanely, the
systemcontroller 125 first searches the endportion (the 4EOh-th address)
of the tenmporary VMG area 152 and the end portion (the 6EOh-th address) of
the tenporary VM3d backup area 153 (step S44), 43 and reads the data
recorded there (step S45) . Since the tegporary VM3 includes, at the
forenost position thereof, the identification information indicating that

the data i . rary VNI . S n r. L i
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tenporary VMJA is not recorded in any_one of the tenporary VM5 area 152
and terrpo?lé‘?yreimrbét’@lifu*p”hﬁ@%mﬁ%%?r%ry}@”qlhéﬁ F@?EF]H%dtgo’f Faiher BUET ne

With tfie reswWie ofads 62HY tRRrarVibes Riharsshand, cvdernie a2¢ veadi ng
positions do not coincide with the forenost addresses (300h and 500h) of

t he t enporBpgkWMZER . 152 NgAd thRe 2ReRPEr BE Y YMB IREIAT OPar6a " P53 O v he

processi _ngiﬁ%%@%‘foéé’sﬁr@f%-st@ﬂﬁs@é/%beé%é?&@)ﬁeglé 85 rJiaads .t hpadat g, from
t he readi ng position before the change (stef%845 , and det er mi nes_whet her

or not theagevnpdrdescamed by rrErGaEAI250 (8 yto Hheitbgf teForehag

processi ngyis;  £peRiretne \Wgn ey W@ﬂii@gcﬂ@&%%é& ]} £@@%%%r\tlr§/%riﬁﬁéﬂﬁ§t
positions of the tenporary VMG area 152 and the tenporary backup area
153 (sliep S#8e o¥eg)e dise hé ayateaR TORLPHIOCERT 325 FRE@THINTEEN¢ REFPPRBTY esul t

I's a readi jgcrery0f n e her LAIPPLAL Widdhn® | QUALL SI&P o84 tie MBSE

the system .
outside positions (the outer-peripheral side of the disc) in the

temporary VMG area 152 and the temporary VMG backup area 153 is
the latest {i.e., effective) temporary VMGI.

20 in the above~described embodiment, therehasbeendescribed
an example wherein the information is recorded onto the DVD-RW
in the Restricted Overwrite mode. However, the application of
the present invention is not limited thereto. Even in a case that
the DVD-RW disc is fully formatted by initialization, the present

25 invention can be applied. 1In that case, since the whole area of
the DVD-RW disc is recorded with null data by the padding, it is
unnecessary to execute the padding processing (the processing in
step $S10 in the flow chart of FIG. 9) on the VTSI area for the
next title, as illustrated in FIG. 6A to 6D.

30 As described above, the temporary VMGI for the titles
recorded on the disc at the t£ime of ending the recording is produced
and is recorded at predetermined two positions in the file system
information area when repeatedly recording the information onto

the DVD-RW disc. Therefore, it is possible to stably record the



30 controller 125 determ nes the tenporary VM3 as the read -result, and
the processing returns to the main routine. In the above-descri bed
tenporary VMA readi ng processing, when the anchor point information is
recorded on the disc, the tenporary VM3 is first read out fromthe
position that the anchor 44 point inforg@tion indicates. Wen the anchor
point information is not recorded or cannot be read out, the recorded data

is read out fromt nds, of the t rary VMs .ar 152 and .t t rar
VVG backupt%{?%%ral%@gﬁg’ga?%d ?‘ﬁgef oF eS%D%E)ﬁ yp%g?f‘:a\%nlgl t‘E ﬁ%rcglo < tfzi"elg gbyﬁggr?o y
sear ch foran hedeerperasy odiGrs Memet hectedipoy popiYiVGh ¢F thet tehoonary
eventual |y, n. when the reading.position is. adv d to  the head of the
t enpor ary \@Esé?é?héea%f‘sf?’?n&gﬁ’ﬁécg%n%%#%lfﬁlo%%c%g:%eafjéﬁclgg, P?ﬁes%@%t em
control | erctli2dr deigyon,neset hempeadirngvetT ofs redwerdeehsanhwhiiahéndg etipor ar y
yvjve! igzsearchx%gifor fromthe $nds 0 to the heads of the tenporary VMG
area 182 ShRETHTBRGSTAT YN DBACKAEE a1 BASRhER® 1 CHRORGr =St nt®

i nformati of i dt] f Qslbehidik ddepPrrepessialy fieemrst g 1At difpsitafy W41 j s as
fol | ows. nely, as was descrjhbed by referring to FIGS. 7A to_7E, the

recor di ng 1o HOs b et he fehisdhiaf yooned Feechamretrto Wid - Also, 1f

out er - per i pheral-olaighqs Oft itheo fitse témﬁ&a@@)@wsxeﬁ Bhaf§EHNS KeNthgePr di ng
the tenporary VM3, and hence the tenporary VM3 that is recorded at the
nost  out s$HeCHoENei gAshPEh@Giterliferimidcal HCaHinchet b sEFCPRILME

tenporgy y M5 @y 0%5@11@%%%%i%%ng%ﬁ@ﬂa%@@cfy&e%%eé% ithe 4hec) atest

(i.e., effeective) tenporary VMJ. n the above-described enbodi nent,
t here has beers deseibbedtoapn eikknpitd aifeitBene f fect hro riftcagi nvs VMed orded

ont 0 t he DYDERW 44 bt RESLKA CbBUn 4o 1ERde. chPYGYE s £t apphosat ] on

of the present invention is not |imted thereto. Even in a case that the
DVD- RW di spoist finformagrient cendy benirepdl foatdam®, reR8OPr eseds RSSERREAL I on

can be appljed.. i | e :ar i i is
recor ded V\#% 51(:')(11')r11:tilllll;Il %%tateg‘ggtgﬁﬁm % esel %ingcl%&% e%%%lﬁo?g%%ﬁ%iﬁt he
paddi ntp pr tcestsimep(adhe VPGdcesss mnd mhestteprsSiory nVitthe Hdadwrchies bfoOE| G

9) on the VTSI area foldde

According to the present invention, unit recording
information that includes recording information including, for
example, video and audio data and reproduction control information

20 for reprocducing that recording information is recorded on a
rewritable-type recording medium. After the unit recording
information is recorded, temporary management information for all
the unit recording information already recorded on the recording
medium is produced and is recorded on the recording medium. The

25 temporary management information is the management information
for the unit information recorded on the recording medium.
Therefore, by producing the temporary management information and
recording it on the recording medium every time new unit recording
informationis recordedonthe recordingmedium, it becomespossible

30 to reproduce the respective unit recording information from the
recording medium by referring to the temporary management
information. If an access error occurs at the time of recording
the temporary management information, that position on the

recording medium is not used any more, and the temporary management



next title, as illustrated in FIG 6A to 6D. 30 As descri bed above, the
tenporary VM3 for the titles recorded on the disc at the tinme of ending
the recording is produced and is recorded at predeterm ned two positions
inthe file system information area when repeatedly recording the
information onto the DVD-RWdisc. Thergfore, it is possible to stably
record the 45 tenporary VM3 1 and have it stably stored in the disc. Also,
when an accgess erraqr.occur e LNg. iti ry
WG due {o R eryel sr s aPh sha AT TbRE BR! Ble BRCLAEBRAEY
reason, theat®geosrar ynYhBhat Son dcordedrded kachangisngetvheni3 ieformangon
position. Therefor even en_the recordi area i.s. _physical

det eri or at &% E@p?%%%%fgﬁﬁy%%FeESFaFﬂb“?r%?@%ﬁ%oﬁariﬁvﬁﬂﬁ¥lb§? #%a%o%%?ble
to reliabl yetecdinl telit@nper payt VMEA y &sexidfatddelusetor dhagrppsateédn of
the tenporary V [ anged |i ke that i nce the.anchor. point

i nfor ioﬁe¥%6&§%¥Pﬁggpﬁég¥¥%é?ﬁFﬁéOTOéﬁégFiFSﬁoﬁgl?ﬂémgﬁﬁgﬁépgeh?%ﬁ%orary
VM3 is regRraeson driterdingg, ocdilirj S IP0sdkebbeetonteasidentdbingi Bihbe the
effective tenporary VMAd by referring to the anchor point information

Furt her, iFCHRRIFRENFRCYSIAC | RPEHFatRorPtanitt FEMFEAG ¥ or "EBABSTEASon,

it is possiRFermd©isbtiai shifeed ewpereépdMay BYnsgarent iialdorraeadinngamut
data from 15 the tenporary VMAd area and the tenporary VM3 backup area
from the BRdalYHEs LT Ldor dieg e6% RRApFEREFFUFHent i on, unit recording

informggion that includes recording information including, for exanple,
video and audi o data and reproduction control information 20 for

r epr oduci ngNPRATRIRIe rREINGARI I fat i on is recorded on a rewitable-type

-recording medi umpAld eh bR YA s ﬁ%‘"ecfru;i: RE ol AR the! BEOEEGHN

tenporary managenent information f or a the unit recording information

al ready rewoedted sorhtafea DVEORE And wediPTmrt 5opreaacdinang the reeerdedd on
the recor %Qayg[ﬁd' YR, Hhe A3, §M£E¥ﬁ?§§§ng§wudt%fr%r£@éé%ﬂ§ thhehe

managenent Tnformation for "the unit i ion recorded on the recording
medi umld Theesént énvpptprodozh g thedtiehdear §Comtiae meat unrnd wmasi Bive and

DVD-RW and the 1like. 1Inaddition, an information recording method
according to the present invention can be used to various computer
apparatuses, such as a DVD recorxder, a personal computer and the

like.



-recording it on the recording nmediumevery tinme new unit recording
information is recorded on the recording nedium it becones possible 30 to
reproduce the respective unit recording information fromthe recording
medium by referring to the tenporary managenent information. If an access
error occurs at the tinme of recording 47he tenporary nmanagenent

information, that position on the recording nmediumis not used any nore,
and the tenporary managenent 46 inforgg%t is recorded on a changed
position. Since the tenporary nanage information is recorded each tine
new unit information 1is recorded onto the recording nedium it is possible
that the recording nediumis rtially deteriorated due to.the repeated 5
recording at the anezﬁbs}?#%ﬂﬁ% (Fher%éﬁﬁé%ﬂqugﬁﬁﬁ%ﬁH%nﬁp*%%cﬁec h~Access
error may OgEsFmatibd ey Br esent tdentyipen regbpaendy heedhenper acyoreéaocai ng
positiaon of the tenporary managenent . information is changed, the tenporary

managerfent W HE of RAS G IR "Gk TREREFLNEof PEER Y UM dEd %nd repr oduced. 10

| NDUSTRI AL APPLI CABH ARG HY e viieaii i @ éSotiseinl £ bocard eng i habheat ype
recording medium such as a DVD and infornation recording on the

recordi ng ineHRGRT CoOFRGBBING  dHFA s dPRY sEFREPERETAeRor BPRET?0 t he

15 present s} pyentd 08 cabrbecyserbipitdie depeotdihgonedifimschrasotfieng
DVD-RWand the like. In addition, an information recording nethod
accordi ng infenpapieseamn thivéstirdihabas-bEPasEACeH IR "I Wenput er

appar afgises, such as.a,NVD J REALJEhenf iREHSAARK of PRHLEA nBMHE & whike. 47

CLAI 1. An information recordi ng apparatus which records information on
a rew it abbeotypes feoppud NyrARAYEReR hiateFrabiRel OB LRINPAr AT bt eHEePRFHIDed

recordi ng 59; Rl %&%Ehék{f%%? 3nEBERAL AL BY dewirae My the rr@geaéﬁbmat& e

recording rntformation 1nc ng recording information and reproduction

control recording medium; and
a temporary management information recording device which
15 records the temporary management information at a temporary
recording position on the rewritable-type recording medium,
wherein the temporary management information recording
device changes the temporary recording position and records the
temporary management information at the temporary recording
20 position after change when an access error of the temporary

management information occurs.

2. The information recording apparatus accordingtoclaim

1, wherein the temporary management information recording device

95 sets the temporary recording position after change to a position
which is not adjacent to the temporary recording position before

change.

3. The information recording apparatus according toclaim

30 2, wherein the temporary management information recording device
records the temporary management information as a block having

a predetermined data amount and sets the temporary recording
position after change to a position spaced by one block from the

temporary recording position before change.



information for controlling reproduction of the recording information on
the rewitabl e-type recording nmedium 10 a tenporary nmanagenent information
produci ng devi ce which produces tenporary managenent information for
tenporarily managing all the unit recording information recorded on the
rewitable-type recording nedium and ggtenporary nmanagenent information
recordi ng device which 15 records the tenporary managenent information at
a tenporary recording position on the rewitable-type recordi ng nedi um
wherein the tenporary nmanagenent information recording device changes the
tenporary recordi ng pQakctinderand ibececds dihe adpermpansrae amrbgenentlaim

informatio the tenporary recordi ng 20 position after. change when an
nccess errbr GRS CRRRGI a5 cnRREQRRRR TSP TR 97 Dol o 2o g Rpoh

i nf or mat i opcEEEQL Ay Ngeappar ahushactialidyy temgsdwimy fecobdted npbhetion
tenporary managenent information ecording device 25 sets the tenBoiﬁry
recordithg pBEPFPRRIAF tEI G AGY 8SatFBEPEFBA TSI TH 1% PRS- tdGfalBnt 0 t he
tenporary regefdhptePOgid ireokafafene&hangs adprdder éihidmidosn tieaosdi ng
apparatus accordingto claim 30 2, wherein the tenporary managenent

i nf or mat i oRNEeEBY B FRP HREVIYRE TECOrdd "EhBeéHBor ary nanagenent i nfor mati on
as a block having a predeterm ned data anount and sets the tenporary
recording position after change to a position spaced by one bl ock_fromthe

temporary recordi iy p@setirdwrpeftdrs Erafge NIFPRerate 4G HaT ohctatBr di ng

appar ajys acording, t R0l &idraky hihiHefe CONRIFSAE ) Bnl RIRH Ay BE69EMI Ng
position information recording device whi ch records tenporary Tecording
posi ti on 5reaPodaasiom femicdativnganpacnenpotaf griacariatg thes FLE6ATBAT t he
rewitabl e : oL di qg%hﬂql%h apredeterped pasition on the
remmitableP%¥ggl§§%oé igggne ium 5. Tﬁg in%ornati%n recordi ng appar at us
according to claim 10 1, wherein the tenporary managenent i nformation

recording device 6. Theinformation recordingapparatusaccordingtoclaim

15 1, wherein the rewritable-type recording medium has a first
temporary management information recording area and a second
temporary management information recording area, and records the
same temporarymanagement informationateachof the first temporary
management information recording area and the second temporary

20 management information recording area.

7. Theinformation recordingapparatusaccordingtoclaim

6, wherein the temporary management information recording device
sets the temporary recording position after change to a position

25 which is not adjacent to the temporary recording position before
change in both the first and the second temporary management

information recording areas.

8. The information recordingapparatusaccordingtoclaim

30 7, wherein the temporary management information recording device
records the temporary management information as a block having

a predetermined data amount, and sets the temporary recording
position after change to a position spaced by one block from the

temporary recording position before change.



records sanme tenporary managenent information at two different positions
on the rewitable-type recording nedium 6. The information recording
apparatus according to claim 15 1, wherein the rewitable-type recording
medi um has a first tenporary managenent information recording area and a
second tenporary managenent informatiogpgrecording area, and records the
sane tenporary nmanagenent information at each of the first tenporary
managenent information recording area and the second tenporary 20
managenent information recording area. 7. The information recording

appar atus accordi g t gheliafformat ivhereeiordihe dpgnpetasya sranajenrend claim

informatio ordln device sets the tenporary recor po |t|o .after
change to pﬁ’sﬁtﬂeotn SBPRAT T s Woﬁﬁf%g% rf%ngl.%oqlggpcg}ép%olrgg 8 ng
posi tion beé@b@dlﬁ@aagelb@ ptifkht heedd st '@Q‘tﬁbdﬂ‘lﬁcﬁeﬁ@dﬂdrcﬂﬁﬁmopaeytlon
nanagqu i_nformation recordin The informatio ecordlgg

Apparathis. ABEOFER R dTHGr Ig0THS SATBHEIAF RECPEMDB B3P NahiaGorien

i nformati or;Feeofich RGhedauE68d HRSIHIS N RahagPRERE i RNagaTRM reabeamagi on
as a block having a predeterm ned data anount, and sets the tenporar

recordi ng 2pB3F (GNoh PaPHeE CEREPRRPPS1E1 PRSI T repat bR LS byRe EPSEEC‘%P%m t he
tenporary §eg9fidi ng position before change. 49 9. The information recording
apparatus according to claim 6, further conprising a tenporary recording
position information recording device which records tenporary recording

posi tigf S5 informafd on 4ndi Gl AGLike LReHahY agggkgtﬁg B@ébk!ﬂ?ﬂé t8 the
first and the second tenporary nmanagenent inforfmation recording afeas on a

predet er mi gédipo8i t Wbarenn t Hee resWmp bl - t8hRE Glago PeisAG L ocredNRT™2D1QD. The
i nformatiop, Essgiﬂg“%e%%@f A4S ARLOLIRBY dhipclaiym Dec AP Npblge o

tenporary recor position information ecordi ng devi ce records sane
tenporary neéorﬂahQOQOSatloﬁlff&ﬁ&nﬁnﬂnnﬁﬂeﬂenmlhﬁéreﬁpseﬁé@éﬁerﬁﬂneﬂhe

posi tions on the.pf Wi iabl & duned Gedidkng medi um

15

1i. The information recording apparatus according to

claiml, whereinthe predetermined recording format is inconformity

with a DVD-video standard, the rewritable-type recording medium

comprises a DVD-RW, the unit recording information is a VTS (Video

20 Title Set) according to the recording format, and the temporary

management information is TMP VMGI (Video Manager Information)

according to the recording format.

12. The information recording apparatus accerding to
25 claim 11, wherein the temporary recording position is located
between a file system information area and a data recording area

according to the recording format.

13. An information recording and reproducing apparatus
30 which records information on a rewritable-type recording medium
in accordance with a predetermined recording format and reproduces

the information recorded thereon, the apparatus comprising:
arecordingdevicewhichrecordsunit recordinginformation

including recording information and reproduction control



15 11. The information recording apparatus according to claim1, wherein
the predeterm ned recording format is in conformty wth a DVD video
standard, the rewitabl e-type recording nmedium conprises a DVD-RW the
unit recording information is a VIS (Video 20 Title Set) according to the
recording format, and the tenporary nmegpgenent information is TMP_VM3
(Video Manager Information) according to the recording format. 12. The

i nformation recordi ng appar at us cording to, 25.claim1l, wherein.the

t enpor ary Jr%%%‘?r?:ﬁ?fd)r’pozp i orPs ] %d r%@f:ﬁg@ﬁééo?i Icgll s;j;glteerrfv‘?ﬁ?]é?ﬂ?i on
area and aiglgdandteic dimghar eawraeepbl d+bgpé oréherdaepmidigint;or mat . 13. An
i nformation recordi ng and reproduci%gﬁﬁar atus 30 \ghi ch

records . .
infformati on on a PevFTRAUBAE-PIPeITH GrHBBT MR HE&BF’d%rVGé:W?hC%
pr edet er M Sec@EOF ShRSi-4 97 R a reD R0HIGRS, or Ror 805 ARt Dpmassor ded

t hereon, the agpara_t us conprisi ng: a recordi ng device which records unit
recor dithg @bt SPRRITGNTCFHEIIRE MY ?é‘&%’?h‘?rhﬁeFﬁFQ?ﬂﬁrﬁWéﬁHrl’-EﬁpgﬁﬁEW%n
control 50.&05 Q447 iduifigl;. controlling reproduction of the recording
information on the rewitable-type recording medium a tenporary nmanagenent
i nformati on produci PRPRRNAENAR SRy dBleEBAE D SLEPY ShRALRSHER which

| nformat i op,£9fqd eppor %%i:né%r%?agliaﬂggeﬁeﬁu iR Akt oheGRr i NGoinph pE FRL T ON
recorded on the rewitable-type recording nedium a tenporary nanagement
i nf or mat i onecerdiny mpsdéiicneinhi denpog@sdsechedi eapores WatdaggeABnthe

arca B ot Bh T O e T S el e maar i s ar e ehe £

t enpor ary mmfageaeintn fedordimtd oteviecordianpeevike thEPgESrY heecerpbrdry
temporary PEenrita RobeEFERt S PenkERREy ok SRR TR o p O P e e
t enpor ary tempgeaentreqfroimgt posibcouraftds charaympotrany aneecrdsagepvsiti on
infornatingrgﬁgrégﬁgkrary management information occurs;

15 a temporary recording position information recording
device which records temporary recording position information
indicating the temporary recording positiononthe rewritable-type
recordingmediumon a predeterminedpositicnonthe rewritable-type
recording medium; and

20 a reproducing device which obtains the temporary recording
position information and then obtains the temporary management
information based on the temporary recording position information

to reproduce the unit recording information.

25 14. The information recording and reproducing apparatus
according to claim 13, wherein the reproducing device obtains the
temporary management information by sequentially reading the
recording information in the temporary recording area when the
temporary recording position information cannot be obtained from

30 <the rewritable-type recording medium.

15. An information recording method which records
information on a rewritable-type recording medium in accordance

with a predetermined recording feormat, the method comprising:



devi ce which records tenporary recording position information indicating
the tenporary recording position on the rewitable-type recording nedium
on a predeterm ned position on the rewitable-type recording nedium and
20 a reproduci ng device which obtains the tenporary recording position
information and then obtains the tenporsgry managenent information based on
the tenporary recording position information to reproduce the unit

recording information. 25 14, The.i.nformation recording..and.repr ci ng
apparatus accor dian@e(f%danﬁ %t?%,Whvj\ﬁi‘rlé?%mf e 'reproc UOCLI%I’IJ% ér\}?g]é&%%t%l?ns
t he tenporatydianagererirdingor tatfioemabyosequadt | akbyodeatiog tbentrol

recording jnformation in the te rary recording.area the tenporary
recordi ng Hbécflfni‘r%f‘qnnf SPﬁat?%t%gﬁﬁ& b&“BHPar gﬁo?r&#m%glet hjéecorcrang
rew it abl erd fpendtecer dnngheedewi tibleAnypal osdmidion meednai;ng met hod whi ch

record information on a rewitable-type_recordi ng medi umin,_accordance
W th o Bor ederer i AGHSRERGT N N FORIERT ERECHET O iy Stas hich

recor di Ng §t&d MY €t SEOFFga it dmdTRCOE £ Atk H ifrof st é@pora Ll ik Ngging
recording information and reproduction, control ~ information for_controlling

r epr oduct i ®hl hetd b RSP 1NEPHrRat PHACEATERE e LSBE L) PR T  di ng

medi um 5 A.l&MPHPAMEJRRAJeRBNt | nformation producing step which produces
t emporary managenent information for tenporarily managin all the unit

recording i nfor mafi GATPREDE YRGS tr eRFPYABF £OR IREOTBEE 8FRY RHFUm
and a {©ppLasyydrePRYeTBRboLAEOT FBhLEGBRERE OLidirignateBnWaCIy  L0mpeeE (s the

tenporary nanagenment information at a tenporary recording position on the
rew it abl eregped¥ne drafiifg ofe @nuirhewher sl halphe§ ¥ oredar Hah FEere N

i nformation recor;ng.;§t ep C@@rﬁé’@f End ALY 1HEehdLB8nPRSEL QM AN
records the terrpgylrh%rg?lrraﬁaaerre |an%§c])r mat 1'on at t.lh(_a terrporgry recor d?ng 15
position aftep chemips Wien tanrmoeeys reéccsdiof pReltéaporady reaahag ehint

|nfornat|ogeﬁ§g}g§y management information at the temporary recording
15 position after change when an access error of the temporary

management information occurs.

16. Acomputerprogramproduct carryinga computer program
executed by a computer included in an information recording
20 apparatus which records informationonarewritable-type recording
medium in accordance with a predetermined recording format, the
program causing the computer to function as:
areéordingdevicewhichrecordsunitrecordinginformation
including recording information and reproduction control
25 information for controlling reproduction of the recording
information on the rewritable-type recording medium;

a temporary management information producing device which
producestemporarymanagementinformétionfortemporarilymanaging
all the unit recording information recorded on the rewritable-type

30 recording medium; and

a temporary management information recording device which
records the temporary management information at a temporary
recording position on the rewritable-type recording medium,

wherein the temporary management information recording



16. A conmputer program product carrying a conputer program executed by a
conputer included in an information recordi ng 20 apparatus which records
information on a rewitable-type recording nediumin accordance with a
predeterm ned recording format, the program causing the conmputer to
function as: a recording device which rggords unit recording information
i ncludi ng recording information and reproduction control 25 information

for controlling reproduction_of the recordi i i t
remmitableg?ytébré§é§Q%sn%hﬁe%ﬁm ér%F gﬁ%é&%ﬁ%ghgﬁ%géggéfgg%?%¥ﬁgﬁﬁoﬁhe
produci ng tewpceamhitdnagenedic es fcempdriany imioadgéee erpofreryatriconrfiong

tenporarily nmanagin all the unit recording informatio o] he
remﬁitableg?ﬁbgl&%ogfa%5rﬁbﬁagﬁegﬁﬁﬁj%&uf%?%%ﬁnﬁﬁ%ﬁ@ %%nggén%%ﬁgoggr§

i nf or mat i ofahegeneh o rdsines iwhi elecurecor ds the tenporary nmanagemnent

i nfor ion at a tenporary recording position on the rewitable-type
recordithg nmedi um wherein the tenporary managenent information recording 52

devi ce changes the 7 enporadyrdiecphadingmpasit ebrapt peegrds dtwuteanpor ary

managenent information into the tenporary recordin position after _change
when an ac@eSSTerFeF brctired e]rﬁjd?%r%P%%WatgléWeﬁteq%ﬁfi&PﬁataiPBHraEEﬁr§9r5 17.

A recor di ngepBEH LY tHotoSiaAi8% 3nPROYERPT EXELatEfbdYredd reMRUeH i uACEded
in an information recordi ng apparatus for recording information on a

rew it abl e2€gpedared vl Hy FredleAf I IRSCo rrdarcs it A oaMsEed e 8r RFREHAM

recording £QnABLy the A5QEr@P 10 reRusiing ke conputer to function as: a
recordi ng device which records unit recording informati on including
F

recor di ng i nf or matd BRre e Gt v beh E6AEFSF UDLRESFRAELBA IPGPTBBREPDI | i ng
reproducti op.efiqihe recosding i AR Ondie Jpwoidaklient YRenteser di ng
medi um 15 a tenpofary nmanagenent 1 nformation produci ng device which
produces ténﬁ@r@@?iqmné@éheﬁ@ntﬁﬁblhﬁgicﬁ?ﬁﬁﬂdqﬁ§#ﬁ®ra@gljjﬁhnéﬁpﬁﬁding
information on the rewritable-type recording medium;
15 a temporary management information producing device which
producestemporarymanagementinformationfortemporarilymanaging
all the unit recording information recorded on the rewritable-type
recording medium; and
a temporary management information recording device which
20 records the temporary management information at a temporary
recording pdsition on the rewritable-type recording medium,
wherein the temporary management information recording
device changes the temporary recording position and records the
temporary management information into the temporary recording

25 position after change when an access error of the temporary

management information occurs.

18. An information carrier medium carrying information

by an information carrying structure constructed on a

30 rewritable-type recording medium in accordance with a
predetermined recording format, the medium comprising:

a first carrying area which carries unit recording

information including recording information and reproduction

control information for controlling reproduction of the recording



all the unit recording information recorded on the rewitable-type
recordi ng nedium and a tenporary nmanagenent information recordi ng device
which 20 records the tenporary managenent information at a tenporary
recording position on the rewitable-type recording nmedium wherein the
tenporary managenent information recordfdg device changes the tenporary
recording position and records the tenporary nmanagenent information into
the tenporary fecording 25 position after change when an access error of
the tenporary nmanagenent information occurs. 18. An information carrier
medi um carryi ng i #f seoetd garryy ngraied ghiehicar das yémgeosayvgeorgement
constructe 0 rewjt - e (e hum i r Lth a
or edet or m AL FEBHA oot of ARG e doa e adpr o1 el acfr st Coartiifg
ar ea whi chigformnesi emirtcpededdimyhe inefvarimabil ent iype Ingdiong ingooedliumgy and

i nfor ion and reproduction control inf. ipon far _controllin :
reproducti on of t tﬁéf rﬁ?ﬁ@y%ﬂpi%ﬁ%ﬁ'Wgﬁgégggrgl%%gﬁ%P Rt yfﬁﬁgggé%gmhich
carries teppsiatyn managenenionnfiadimbtongf ar deenpdroar idfy theagengoabkyt he
unit recordin i nformation Lecondeg on the rewitabl e-type recording
medi um anﬂangg%m?vﬁr%P UMY aPedGhPERCREr FRESY 1y y recording
position information indicating a position of the tenporary nanagenent

information in the second carrying area. 19. The information carrijer_nedi um
according to cl ai mors, Thec RN Y ot Wk BE LR GPRG 41 BY Ot 1S L Bne. or

a plurahitynebelgnpes afabdmNAGEFEANG BEEENBLT Ples gtk tdie o ?;m%a&zy of

recording position information indicates the position of [atest tepporary

nanagenenttPﬁP@F%ﬁYi@@Pagement information, and the temporary recording
position information indicates the position of latest temporary

management information.



