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reproducti @mpk‘oﬁllsyaUWDaRﬂ)VDJ\iﬂ—awaqa{bletonf ormity with the DVD-video
format yjot he user can enjoy the contents such as a novie. Recently,

arewitable-type DVD 'such as a DVD-RWis broadly 25 used. On the
DVPD- IHP%“CI'(“[%IEFB?N QAR TERWPRT t en for about a thousand tines.
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reproduction only, video data and audio data are recorded in

20 accordancewitharecording formatcalled “DVD-video”. Therefore,
by reproducing the DVD for reproductibn only by a DVD player in
conformitywiththe DVD-video format, theusercanenjoythecontents

,) 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 sequentially

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 pFeSeRtampeneg006
area of the DVD-RW Specifically, when recording a tel evision
broadcasting 5 programon the DVD-RWby a DVD recorder, the video
data and audi o data constituting t hé program are recorded on the
DVD- RW as one or plurality of VOBs on the real-tinme basis. Wen
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time, information on the disc name, physical lecatiocons of the VISs
for a predetermined number of the titles, title names and so on.

Until thé user finalizes the DVD-RW, the contents of the
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temporary VMGI are changed and repeatedly"‘recordgd on 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 finaiized DVD-RW
becomes in conformity with the above-mentioned DVD-video format
iike the DVD for repreduction 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 errdrs
as the recording fregquency increases. While the DVD-RW is

basically produced to be resistant to the data rewriting for about



3 thousand tines, if the user repeatedly records the TV
broadcasting progranms on the DVD-RWIi ke the mannéf ®dptembeg 2006
conventional VTR the tenporary VM3 is rewitten quite
frequently. Asa result, the recording surface nmay be deteriorated
and the possibility of 5 the read- ouf errors increases. Wen the
read-out error of the tenporary VM3 occurs, the managenent
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recordi ng 20 device which records unit recordlng |nfornat|on
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recording information and reproduction control information for
cohtrolling reproduction of the recording information on the
Y 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
Lemporary recording position and records the temporary managemsnt
information at the temporary recording pesition after change when
an access error of the temporary management information occurs.

According to the above information recording apparatus,



the unit information including the recording information such as
video data and audi o data and the reproduction contfofeprempenraddh
for reproducing the recording informati on are recorded on the
rewitabl e-type recording nmedium Further, the tenporary 5
management information for all the uffit recording information
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J?r%)o?:mation 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 informaticn 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 befo.re
change. When the access error occurs, it is possible in some cases

that the physical deterioration or defect on the recording medium,



causing the access error, is broad to sone extent. By changing the
tenporary recording position to the position that 28 Beptecadeaca2ins
to the position where the deterioration, defects, or the |ike have
occurred, it is possible to record and retain the tenporary 5 ‘
managenment information more safely. Phe tenporary management
information recording device nmay record the tenporary managenent
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possi bl e tef easd |necanded)Uistivbyanbirainagédntt emporaralorpNAYefEvines

informatio f di r.epr
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by referring to the temporary recording position information, it
,-) is possible to easily and quickly obtain the temporary management
information when performing additional 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 areaz and the secdnd
temporary management information recording area. By this, even

if one temporary management information is unreadable for some



reason, the other tenporary managenent information can be read.

Thi s enhances the safety and reliability in readi ng0t Beptemipeor 2096
managenent information. The tenporary nmanagenent information
recording device may 5 set the tenporary recording position after
change to a position which is not a&l acent to the tenporary ‘
recordi ng position before change, in the case-that the tenporary
managenentraasppr il ofarstefreggrd s rpaehRitth infrerpit i e candea Kead.
second t enﬂ?ﬁrsaéﬁham@s'igﬁg%ﬁtfetﬂ; Ahardaat Lo QGO ghdidngrid@stenbbuscy t he

tenporary recordi osi.tion after change may be a position
spaced by Wgﬁﬁn%‘bncglfl?%%‘ ﬁg tenporary recording position before

change. The i nf orlimttiepnoragonaiaggnenppan tdmwrs t ey réegrdieg denttamey a
tenmporagy fRepfding 899538; k@&bfd%grg@s&lt%n &¢0r dirdgg Q%I § oMk £

records tenporary recor osition information |n di cati n% the 15
t enpor ary "FEEHrHi AYt ﬁ@éﬁ??rﬁn ithet FREPPEREY TaReFYRE RSEGATR PEAPET ary

nanaﬁenentcﬂarﬂltger gt £100 c&@@Qth ﬂ:glealfe@@%r@fy @aﬂégﬂi@herﬂﬁfﬂeﬁa@ﬁﬁﬂ 14 on
on the rewtahle-t case t t
t enporary W&g%MQPEI? E‘ﬁt B r ecor 3“(’:?41%315%%‘?% I%arfaigreg?nt and

t he secondirtferpatimy rrm:nagmgarﬂraaﬁf- or s onthree comdphgrar e rd 209

This eﬁ'@blﬁ%l%i‘&y 20d: PlaaKe ARGESS at S diReokh %@HQ&@M SRNBYSIEREom
information. The tenporary recoOrding position infofmation recording

deyi ce may W@e&@WEPJ?&ﬁer?%?F&&PQr%P%&BPd?er‘f@rﬁo‘g?at”l%n information at
different predet emei netbrpasidd easowiinghepreariud ablyefurtper 2mclude

recording Q@%ﬁ#@ar}{*}%@‘&?&l %gbaﬂ%&&g h?&:&%%%e%fcﬁn ed%‘%%& wh@ch t he

possibility recording position information
becones unxwerémt@emppnaray 5@@@@%@%@@? FBAPIGtHEr pyedErEiHE RRY

recording tdrforaty B@&oﬂaﬁng @oggmc@lrsmntﬁhevmltrtat anwvae o601 sdranndargd,
t he 30revvr|table-1¥r€ g ogdmr?dlumma ne %%na VDR\é\éltlhe
unit recor WG RE of Het o lonmcb RIS deB Ie Jsrée% accordi ng
to the recer mhﬁgrewmbleawet ﬁeCQ@mGrlaﬂfl%na@eW@nPaPﬁf%tth%n

may be TMP raﬁyn%ggé@é]ﬁggﬁféﬁfa@ilﬁﬁtl@B)ec@ﬁdé@lr dh N thotkdEirst
record ng T%gjﬁﬁe L PELLQNy NS L EIROL A BEST IO AR5 420, 20
Sept errber ?eco P Y 9 9
This enables easy and quick access to the temporary management
information.
The temporary recording position information recording
/\} device may recoxrd same temporary recording position infoz_;mation
at different predetermined positions on the rewritable-type
2b 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
SOH rewritable-type recording medium may include a DVD-RW, the unit
recording information may be a VIS (Video Title Set) accordi_ng
to the recording format, and the temporary management information
may be TMP VMGI (Video Manager Information) according to the

recording format. In addition, the temporary recording position



may be | ocated between a file systeminformati on area and a data
recording area according to the recording format. A@c%?&ﬁeﬁ@e!-‘ommi
anot her aspect of the present invention, there is provided an

i nformation recordi ng and reproduci ng apparatus 5 which records
information on a rewitable-type recording nmediumin accordance
with a predetern ned recording format and reproduces the

i nf or mat i G1Yrlek dPaREREd Retern® 2 tHdeapFaratind ormetivdi e and Pedradi ng
devi cg \Ahu@&?ﬁ:ew d$ et dcoi-@CRy dionghé I’Hé&:bﬁ&iﬂg)liormm| udi ng
recording infor t|on and re ctlo tral 10|

controlling repp%&u%lf dco r{%ﬁgerre g’cfot%eprfege%% oennton tgge}_f
rew it abl et ppevzr@ciomlmgome@hm reCQ@nper@my repeafAigéne rapparatus

i nformed i qpiRhOodUGHRE d@Y RS WAl &h apfa@qeeelgﬁcrrger@gaerd agenent
information for tenporarily managin the unit reco

i nf or mat i o FEESAERSE B ='her%%ee%}mder%WSl%Eeeaﬂtr@ﬂdl%e%a??ﬁﬁ a
t enpor ary tRnagesanitionf sscmidedn thecemdi mge deptacatwhi Olclubécer ds

h ! '
the temporary, g&rggsgencte AOETRLI Q081 AL CTROBALY g T BEAY LN

position i orary recording area
rewritabl einoypéingecaedprdinvedi vy rmaiépe| rﬁmdherﬂewpiepawl mEeageETent

i nforngj i Olrhfroeﬁeubnngféievwem@mg@s rbhE S REDOK AbY I@eOr didaga 2y
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HELr 0P~ CREm
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recording posrtion information iIndicating the tenﬁorar
recor di ng FRESTEEEMH 1BRCTHRE LPRWSCO AT OPyt;ﬂ? FetotaPHy TYEgi {ﬁﬁ%ﬂl%t?
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of the temporary management information occurs; a temporary
n\j recording pesiticn informat_;‘.on 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 recoxrding
position informaticen and then obtains the temporary management
information based on the temporary recording pesition 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

informationrecordedthereon, it ispossibletoobtainthe temporary



recording position fromthe tenporary position information and
then access that position to obtain the tenporary ABnERpheeker 2006
information to reproduce the unit recording information recorded
on the rewitabl e-type recording nedium 5 The reproduci ng device
nmay obtain the tenporary managenent 8i nformation by sequentially
reading the recording information in the tenporary recording area
when the teaneofsry postbiell Agopodiet FerPorEaY dvamtion odarpttise and
obt ai ned fgm taB@eésﬁV’@HaﬁzaQB&ﬂﬂbﬂe tbesefdinn@he rreaﬁpmrgmearafgement
even if the% n’gorar recoréal 05|tt| on 10,.i nf ormtion is o4
unr eadabl e*FGFMel é%ﬁo S Bies TpTES P 6 PP ]E)matbtoal v the

t enporary dsrar‘tagenﬁmltahie)fw@tﬂ orccendng epddduce the J unit
recordigng infor neith'e%pgcgtg@él%%%qucé hey 53’(‘."53!14@@ &nltp}él?gry FEGREALRY

medi um  Accor di ng to stil anot her aspect of present |1 nvention,
15 there |@W@@Fmbaﬁeﬁﬁ?f&%ﬂmﬁa?%m? ﬁ@cw%dlrmr@ﬁt%’cm ds
i nformat i ofheDPerdo¥ ké@@_«lﬁntgsé@ea KBEQEHE Iﬂgmgsm_(ilrymebﬁrcﬁﬁ(gq:ﬁdianﬁ:m

with a predeternned rec rdl | udi n
recor di ng Jsrf%ﬁm{%?% C3IBE bc?s J‘trle c%@é?ﬁé‘ﬁe‘fﬁ T or ITB.tI r?]fenc 8%"%9
recor di ng herdfiommat i Grerafdre.eprvedutt ithe tomarelryi péemdand @psi.oioR0

cont ro'l%' n&f&ﬁé@%& L%J@cadggfe rf%?coggﬁé’]geh@c;rpr Rt b Qmal ﬁd@%lble
rewlita etyerecor |n ITE|U ate orar mana rrent

i or mat i oFP BPbHtRE Hhg t@?@%rwn IEE’rPa&FBﬁ’Efc 8L PRSP n%?éﬁ@h%%?he
formati Oﬂnjfﬂ)l’rédbﬂ‘ﬁﬁ)ﬁ@.l’ iLhyommanagh ngeaddetihenunite recoltevig-type

i nformati on. L &S9N ed Qn,the rewitable-type recordi ng nmedi um and

25 a terrpor ary managenent information recording step which records

the tenporary narkRgendrty F%ﬁ*@?%ﬁoéheﬁﬁs%eqté?%’gﬁé?rfsﬁ%b‘?’ﬁﬁ“ﬁéon'

positi gy opndheis EpMokrm&i @ntMﬁ%rﬁl@@ﬂfrﬂad&\@)ﬁmngﬂﬁtﬁh&b%ﬁbﬁ tee@rds

tenporary mapagenent i nf ornatl recordi ng step chan

t enpor ary f’%%d‘i% R F8sT R8RS ?Ii)ge g‘c@o (?:nm? med(%}né{?l ?r%%ogrggﬁ%%t

30 i nf or maviign aapredesernhpst argorder ﬂ@lﬁf@tpoﬂq iff*@hh‘a-*r tléfal‘éﬁaﬁ!gea

when an acges%ifhiQkp %1&119eeé&rm,qrrartyrer&@ammomaépcsrrmqndmﬂmg
occurs. Accordj.n to sti| ano

0]
i nvent i on, TEFEFED ’ﬁ%@?ﬁ’eod‘ 3“%0?%5’6? rDSg?Onr%rgxecﬁIfé:ﬁaﬁ/onafor
conput €0 i ncthbedllng nregroinéiviomatoif 0hhe exsnedidhng afarasusnwienc fhe

records int.opmati,00 2f.Septasiehg20Qfiiul; a temporary management

information producing step which produces temporary management

information for temporarily managing all the unit recording

K "
B 3
A

information recorded on the rewritable-type recording medium; and

25 a temporary maﬁagement 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



on a rewitable-type recording nmediumin accordance with a
predeterm ned recording format, the program causi ng®t$rpteanput 2406
to function as: a recording devi ce which records unit recordi ng

i nformation including recording inf o%;mati on and reproduction 5
control information for controlling reproduction of the recording
information on the rewitable-type recording nmedium a tenporary
managementoh 1ff oFEL T BALPTEBE c FRECFERE c BSHHFE h-hr ARPCER e nhidhary
managenentpricAk 6é ik nrdeo bd irenportmati, | thenpragiangeaalsting hee woimputer

recor ding JNkor IRLLON. I 9COLded; O Ju08.L GHILL RI8: Y RE. £ SLabtl

medi um and a tenpor ary “nanagent formati on recordi ng devi ¢
whi ch recamgrmmlqnerxp@mlwgmagé@mm iinAporatdonoANAL TePRoEHPBYAY y

recordigng RRskbi 9RrOhAthen rfswcbhamlqmge@ E@&ﬁﬁbﬁ%fr@l@ﬂé‘%rdlng
wherein the te%%or aréh mana enent _i nfor ITB.tI on .recordi ng_device

changes t H&fP& FBRd HFthb&(?sFWeoﬁe%?‘Fthgéﬁddgmt Re-FBRbYTar y
15 nanagenmfagemémf tefdraatist prodieingmjeot as yhi el proiuigspespbraory

af ter a}na%%g}é{@&& A eBER ne%?rt&{p F:Q?if HROLALY, T ria%gemlt

i nfoor mati ofr gcenur’s. AGCor di ng t spect of _
present i meseriorg infeeraaipy r}?F@W@%Gndihﬁeé%‘%"tﬁBl?ﬁd’Parﬁelcﬁé‘t'llng

storesi@ RELALAMB%EE WelHorAY Itﬂé/n&;@eﬁt@ﬂ‘@lihebrrhﬂﬁbﬂdﬁolrﬂlﬁgﬂ dev1ce

i nfornati or]_[ cor di gg ﬁgpar atus for recor %m(‘)r mat i on a
Fowr | t abl G BE SBERT GTRG CHEH U TH20REaET g Thog * omsoraty
pr edet erm er:@rden@rpbmg:lbor mat £h¢ heewprisgbdentvwpausiengrding cedperter

to functiqn, A3, LGndh f%&h&&‘eﬂé’ﬂ’c@nf&%&ﬂ& Ilé@bt:d{ Qedidg
information I nc?udl recording information and uction

control i nFEOREETHR tPBPO%ﬂtHESPF?HQ? %Sdrtaaﬁef%ﬁcwds %m@ea?laf ng
inforngsi &ﬁar@@eﬁm&et Immbabdrexﬂtpueuert@mpbﬂangrmwm poﬂttienpﬁtearr y

managenent Mf;%uﬂ% a%cpgggg&o@:%%%% fpmﬂa%%ﬁgﬁilnf&%g@{@ﬁy

managenment ormation tfor tenporari nagi ng a
recordi ng ?¥F6Erati on recorded on the rewitable-type 30 recording
medi um and a termlb@ﬁynq%\:ﬂgﬂmbthéﬁé)ﬁpi&ﬁ:io(f&hfe@ﬁ@édﬁmgqveﬁheybm,e

whi ch records t.he ter‘rggrar TR b d@%tﬂgg%%ﬁ%soﬁg%%%gté{%%%@ry

recordi ng POSItion On the 7 evvrl e recor
wher ei 80t hiey EepqIPary mahadRhER D] mf@%‘ﬂ%r@@tr@rlag P2 g ScEeT
changes t hesdRaRAE aff okR&iIcEl B8 PeEWEIRBIaREyFLeaEsaihhenstllun in
Sept ember gggo?:dange with a predetermined recording format, the program
\) causing the computer to functionas: a recordlz}g devicewhichrecords
unit recording information including recording information and
25 reproduction control information for controlling reproduction of
the recording informaticn on the rewritable-type recording medium;
a temporary management information producing device which produces
temporary management information for temporarily managing all the
unit recording information recorded on the rewritable-type
30’ recording medium; and a temporarymanagement information recording
device which records the temporary management information at a
temporary recording position on the rewritable-type recordihg
medium, wherein the temporary management information recording

device changes the temporary recording position and records the



tenporary managenent information into the tenporary recording
position after change when an access error of the £énpeptamper 2006
managenent i nformation occurs. By the above-described information
recordi ng nethod, the 5 conputer programor the recordi ng nedi um
the tenporary recording informationl€an be recorded in the sane
way as the case of the above-described information recording
appar at us. “AECEPEY MEFrReeBEHY [LnapgtdHernasperthef tetrerpreseaneraing
invention, podihebg bt caﬂaelgéi @Hbd NHrOEBEE O Ne1GRET LT tRB M diPorary
carrying 10 informati.on %an i nformation carrying structure

const ruct e HITE PPt PABT &Py BEFEcor di ng nedi um i n accor dance
with a predeterwnetk reecor-diengrflmdnatforihtli aredearnding methody: tiae
first §ar5aﬂﬂﬂae§r§@ ﬂQASPtEQ eb§§deE$edfﬁiokﬂbQ%mbgééyfggddgelng

including  recording information and'reprod uction control
i nf or mat i ohn#%ma‘ilsorb(‘}ﬁflr?ﬁ I5eRE*FRh LB dtRS iS8Re ofeyt R Fec6ReR 1§ the

i nf or mat i ofAbovr-886ONGedCRETIHNAYI @] SachhdiGly ﬁﬁ;ﬁd’ﬂa&&st errpor ary

nanagenent Infor@?tlOQLEO{ostéypjno%P%rgs egggﬁﬁﬁ%gresentlnvent

~recording infor i'on recorde type recorélng
medi um anthers his dpeavidedngarar eafomiitedn carriies trefiopargarrying

recor ditpg posdrddaefor BT Rh EOhal g %&kpﬁggtﬁl&g§btd&1@t9&cééaeon
tenporary nmanagenent. information in the second carrying area.

ﬁ?nor di ng fo THETLHIFEYRR oFREPTHRIC ARG ER mEti BRTOIIRECEt eis6r aF v

agenent prefeaematicn rbosrdihg Aoiriath, ecbé didtijumi NMangRng O feest ded

on the rewgj dﬂ}llns atr% l‘éﬁ%‘lwﬁs TREL YELLS1:93 m%%é&'&%n‘){héﬂ‘am
um an e r

recording ne rt er t tenporary “recording positi on°
i nf or mat i oReFHEHEAt INt§rIde aealA dqeﬁQO@&ﬁlPPo?PntéPltWPm@W apy
managenent coifr@n0Bhid @8ptSiudt$on I’cﬁCﬂEéjeéc&ﬂilhbelnﬂ’oQﬁ@lf:ﬂjnﬂga r@dbhkﬂl’l

Accordlnglga an |nfornq;|9n recorg apparatus ol tlon
y.'LI'l ar& 1Ch carrle manga eme 1n qr;":ma
recording a reﬁr uci ng appara us 3y can re ce n

recor di ng tmmncm%lbmam@:qu@d re thit rﬁ@wcilpamnéo ryaie operancdileg

medi um by gRtak &bwﬁlﬁmetgm@fo?edlﬁ@ﬁ@dﬂmnQan@%tﬁimafﬂ@mhg agea
i nfornmati on

tenporary recqrdi Q%%&t on BRLge K ana. tnen . talg Q%t

tenpor ary HRHAGEHEACS PR SV GRE T UBGTRaa LR NATpoR 1 GRc508

Sept entd8r letj_q_n of the temporary management informaticn in the second
carrying area.

According to the above information carrier medium, the
temporary .management information for the unit recording
information recorded on the rew;itéble—typé recording medium is

25 recorded on the recording medium, and further the temporary
recording position information indicating the recording positicn
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 positibn
information and then obtaining the temporary management

information recorded at that position.



The second carrying area may carry one or a plurality of tenporary
managenent information, and the tenporary recordi ng0 Hextiamben 2006
information may indicate the position of |atest tenporary
managenent information. By this, an information recording 5
apparatus or an information recording and reproduci ng appar at us

can obtain latest tenporary information based on the tenporary
recordi ng i nf or mEheorRCOTHIRRTIYENG Srpddwyblar e PE e PLyraldsiy stfuce

all the uniduhesof di=RggdddRr TR, QR ELOTHRd A8 tdRok-ew i dablkeiiy pe
recordi ng rredl umat _the tine.

GS
FIG 1 is RPsdtag ST TRGLeR BeY hdeaFaﬁﬁﬁ‘Fe?&FlFJe%%l}?nbeS}otreFPﬁ?rary
accor di ng dizmagetdd virdeamnst tordar ddy FtiGs, 2 dns ianfdiragriam idtdcosdirat i ng

a confli guratl.on. of £ l;léoﬁ%%%mago&&r{?hgnf EhYbdlRangtandands

FIG 3 1s lfagramillustrating t stcal reécording
format accendPhgriro l@h@'ﬁﬂ)\?@ﬂmm é@%&lﬁa@n ﬂvla@?d £ §hg i‘cﬂﬂ@@F%ﬁﬁ

illustrati ftg:oadmgirc@rméefcsmt @mrﬁll@@osggﬁé@ da\feeatmp&bamar d
20 FI G 5|s_a amlllust tlngthe si,cal recordar}%

of to a ebc,R B LR AN RE AT RS T ustrfé ng

t he recorrhqmgdﬂsmg:]meldq:anam:mhdiirﬁgleto a restricted overwite node;
FIGS. {f 7B, 7C, 7D and 7E are diagrams illustrating a 25 method
of recording a tenporary VM3 ; FIG_ 8 is a block diagram

iy ustrating a schermat PRIER RFELETRTHONORE SHEARRAHAGFat i on recor di ng
a d reproduci ng rappariatusi-aeest ding rboiidwpiprasediretanenyifonnat G

9 is anmin rotln of _|nfor ti ecording process 30
accordi ng TT ﬁlmf)?cesen ven thr?ngﬁ% 10 is a sub-routine of the

t enpor ary VNGI WEIG ng isppotiegsan HOWHSFTREERG 2 GOnAHERTPLEPD PE FQP
anot hens subsdut hd e Oknt herd-enpes ar¥ndMd; readi ng process shown in

FIG 9. 20 Septe %r. %OCJ).GS a:'!d%ther diagram illustrating the physical
recording format according to the DVD-video standard;

FIG. 4 is adiagramillustrating a logical format according
to the DVD-video standard;

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

FIG. 6A, 6B, BC, and 6D are diagrams illustrating the

{”> recording sequence according to a restricted overwrite mode;

FIGS. 7R, 7B, 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

Sd according to the present invention;

FIG. 10 is a sub-routine of the temporary VMGI writipg

process shown in FIG. 9; and

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

process shown in FIG. 9.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The preferred
enbodi nents of the present invention will now be @8s8¢pisadpebel®if
withreference to the attached drawings. 5 In the enbodi nent

descri bed below, the present invention is applied to an information
recordi ng apparatus which records i+ or mati on, such as video
information, onto a DVD-RWserving as a rewitable-type

recordi ngnedi umin accordance with the DVD-video standard, which
is a standard obeteaebpdbpscHernet drseds tirererrem =k@oDIMENTEERL | ON

such as a rr.DVi e %?,ﬁa D %;_c%gde rPr[ge&g, Idc%]tg lﬁ’reseLP\{%vgﬁglogx will

St andard] First, Serving as a recor
f or mat, whive he tdee ck Hpast hawomtbwrférweappaﬂ@t a%t@ﬁleﬂrﬂfsawmgs

embodi nent  shoul ¢, apecaﬁﬁoa@mght dé‘!'sl:h% Bess | @e@ppé/sernefﬁwehegoﬁ 0
FIGS. 1to 4. 15 FIGS. 1 and are q%rams |IIustratbh%éar&c i cal

recor di ng 1¥ PR&te4 ﬁoa%‘b&néaﬁrﬁ%tl\ﬂ“t ﬁeoc LB IR S ¢ G 2
is a di agirichtitst,r aidings teesdnfbgutdbhproneb @ DEDRY e oupmeCis

Picture) in ac%%f’a Xge re réln ﬁ%%(h?g&os}d%ﬂg@ gth ﬁ@D\Fﬂ 91%

a di agram * {TTustrat] OFNBt N accor ance W t
DVD- vi deo s@@ldst@,n@ramh iAsa |srtau@amda@é¢epﬁrd=4ra fqrmag WD 10 GIFCHAR ch

recor dig ii#fREFBd Qch Sad GCREFRA cACE OBl REr L@ pirBeudMBnVbaBe
standard has a lead-in area LI at its innernost peripheral portion

a | ead W Vg B A i t s out ermost peri pheral portion.
Be' ween t he | eadfiimst25habEa-tildearsd ahdirerd sadiogts aregotddnodicdmat and

audi o i nf Orﬂ%lt%]g 1?1%§mgtqg9rrg@gr61%§%% r@tmlsteﬁﬁgdim spbg1d

divided into a plura h% to VTS#n% each havi ng an
ID (I dentuwf@&tdu SRR i be ﬁﬁécwﬂsdr%br%sf@ﬁ%%ﬁ@ (group) of
titl esigssoci at edricsi tmmam%raraﬁhbeams(illestratﬂielgatgnysbualesemhnas

the nunber_ 30 specifications and.c ?Wg %885'%%%&95‘9”3’9&5 of; |55

audi 0 i nfofation an %ncewfureln ormat1 on cont ai ne
titles ar @latﬂémslaﬁﬁ?trqjié% themmengignnsitd euPé J ¢ f FrAUPHT Ii’JSCtélﬁ%h as
the subtitheschiadcBOMkE, transid-heddd btendagdpredmTece 0f avrdgrasuch

as a novie hat _t he producer pres nts to the VI Y
Sept ember 55%‘65% %lsgpgc? lccaalll r?a%r LT ERS r%ﬁfl \ll’lgtr)gf%ﬁrgdg
the saf® nevarslandvi ng

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 perticn and a lead-out
area LO at its outermost peripheral portion. Between the lead-in

25 area LI and the lead-out areaz L0, video and audio information are
recorded in such a manner that they are divided into a plurality

of VTSs 3 (VIS#1 to VIS#n) eachhavingan ID (Identification) number.

The VTS 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 t'he
subtitles in a movie, and the titie is one piece of work, such

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



di fferent | anguages nmay be recorded as different titles, and a
theater edition and a special edition of the sane Rbviertempebe2006
recorded as different titles. 5 Inmediately before the area where
the VISs 3 are recorded, a video nanager 2 is recorded. The VM3
(Video Manager Inf ormat ion) that ¥%5 recorded as the video
manager 2 includes information associated with the whole of the
vi deo and snedii 6i¢aifloy farieganpeoor adl vepsidte dvpelsangsiyigdaging

managenentytabl-gnf Q'én&@é?’éy Ry the r¥MIqeli0a a1 rubheite £ 1 BBEMS and a
representing the nanes t

he resp gc%cg%e tlt%%?‘ an access t%gle
to access THRETPEELEPY SN I BEHA RGP ©F rf6r TS ORY of "R
i nformati afecothed iaxf atfitdrneon thcldse above- described management

table j§ncludes An3e8 4 %l%ﬁe\%?%gg%&eé@Jﬂ%f@ttgévtl'gg 3P0 tdQRqon, the

DVD 15 1 where the respe are recor and attribute
i nf or mat i ohvisecmzayTs: 3is seeprficdat TRPESI (Vider Yargioeatetmrpehéon)

ﬁlearCEIOOI MR 1s|3§é&sd?x%1§dt he Hhéiaﬂdaanﬁg_ﬁgez a][lﬂnélhﬁlebeaﬁlfdﬁmaama )
, there are. recor VO ormatio or_discrimnati t he
whol | oG o R ash oL Rot R BIBe F At T e G LA ARk

i nf or mat i aim Tha00Dviepr estecm iasga ansfniabemesttr Geble éOGmeGang nciteh @M deo
managey 2 f%qgalhgfépﬁgﬂﬁélge}%ge%%nglng@ﬁe }gréssof Ehé %9}59@&1@%1@&¥é dgd

into contr begi nhi n Iuraltyo

_a:Eh havi R a#FaePsniabes . to I-%‘T'C@Sst ﬁéepawe&&%‘fsngmﬁﬁ e?dl%?a&kup
oturality ﬂffo‘z‘ﬁstlokDoEStﬂi@‘eerlhedm%ﬁlb@ as a "VOB set (VOBS)". In

order to di stingy,sh, the poriion cof ,bhe BLUEA NGRS AQuctiicchn,

S

t he subst ance olethﬁe NVid€6 i it or mati on 0| rmati on %rom
t he contr olndatias :.Elsmqhhp@snﬁeﬁetftﬂthmdlcéﬁﬁa t@@r\@{ﬁlftel?ﬁl 9§ e byAs

3, thejsermhMBrsete [ie%tlisgd"rg@léré 'i@coﬂﬂ{ci drNa6fribhee subsimaRgen of

t he video and audi o inf data .11 r corded
at the begPnhihy ot *i9& e%%tgep??ﬁ%ﬁ Q c‘_"L(\tsuc %Ihe § SPELY BIG RSee
Chai n | nf or mat i orBetwhér fthejvgdeamaoagek? ﬁd§ the lle@ﬁotlﬁrﬁtflb-@ﬁl there

associ at ed; W tR LA PLOBERM GRS L18RY trae barckupihadiQmekd cmole
t hereof are recorded as VTS é\ﬁ deo ]l:lérléf Sg? | nf or mat_i on

program chH P TAESTHEEFBTAS% 18 ThsgP Al SHEEF™ 208 t4lon "§
di vi si @ prepasedt by eoftiensgicaupd wiada ttay inftheetideo(hdragesl|q gnd

respective VTSs 3.

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

925 +o as a “VOB set (VOBS8)”. 1In order to distinguish the portion
of the plural VOBs 10, whichis the substance of the video information
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.

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

Title Set Information). Theprogramchaininformationisalogical



wi |l be described later) . Also, in each VOB 10, the substanti al
portion of the video -and audio information (i.e., EheSantdobedal®s
and audi o data other than the control information) are recorded 5
in addition to the control information. One VOB 10 includes a ‘
plurality of cells 20 each having & I D nunber. One VOB 10 is
conpleted by a plurality of cells, and one cel'l 20 does not bridge
over two VABESI®N PORRATSS by XeProAs i s PALE A ¢F oot s VidBeuRR S

(VOBU) eaghi11if: b@éfdﬂgeamalt@rnurrmg@, Hir @scnt Yies VOB tigi §ub3@ahisiaa

unit information at clud 1 deo i nf rmat .on, d|o
i nf or mat i &YTanY’ §6bl]‘ﬁl H y an‘?ﬁPéi‘?rd‘PF%ﬁ“a Unl ¢ Bifieegdata
const i t ut echdbyuddondavtiagathan thackehe( h@r‘fe:wﬁailtf@trmwei@ﬂr etk trgcaxded

“navi - gacky) 4 ﬁ&lel%ﬁl Qlﬂm eeﬁélroql mééﬂaara&eﬁrmtlon for the data
included in t unit 30 I deo data 42 which_ is video

i nformati on, audPge d%SZtBalgf?r\,ﬂ%Pﬁ?ﬁ iBsPRYHIS LY | Hf 6P MR |28neaa9]i’dha"lng
sub- pi ct ur® datramddr Whices VB &ubrsoicempuree;edi 5 @r pRita0nry Heff eeclonl y

i mage data is recorded as the V|de ata. 42 |y voice and
sound i nf &¥fafiorf argegg edz)or daok && ?‘ﬁe aud %qug%ggtjgd"% Al so, as

the sub-picture @acaxeldld Z%Mmqllﬁgiﬁampéu@d{ﬂ&YﬁVpB a8iteVeRy, each

figureg andotiBg ahi ke nSRFM NOuSS:, Stk ROE LML € ﬁama mftom@rmgaldns
recorded. It is to be noted that, the standard defines .that

k. ds of d4P& iPSlrdasoFiden @ tomatierpapiic 8 Hmaroor %ﬂba#?adé%e

ki‘nds of datfaristicecordabl e on the DVD 1 as sub- picture 25 data.

I nf or mati on 1 s r%ﬁ@@%&ﬁ!@é’ éohg_ts téaﬁsﬁﬁnﬁggusy' ONnbd-fBition pack

correspondi ng to one . e reproduction tine
cor r espondihsgeierities éaf%rreécé?d%%l BevieRATkOhel havicl patne £P15FREL  an
adj acem navorpaciondigr ltﬁe&ﬂaltaJ it uaed gheateerob hant 8 sbdendat30

and Is eq fzjt %1 cl(-?r s?n%]_ eeor 1% 1%%90 dig %gggdh?gvl\rﬁ/"charist Qﬁdic;i e
repr odu i, e havi - ecte east once per
o 4 to 1 s:ercformtme OB anbtplmum héia‘ﬁ%lvﬂﬂpa'é’léchl Ifec®dERLLFYre

exists at Lﬁﬂgméﬂ&msﬁeﬂg?séﬂlyoﬁnég@ecﬂ&@f is HOMEVRH, ad bige Videodged a
42, 20 Sep el 2000 0 A Lh e 1 A3 0 SR RL G & AL 8udf, dO
not al ways* I ?o yevf”s‘fe afd Sotn
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 1l.as sub-picture
256 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 thereof. However, the video data 42,



within the VOB unit 30. Also, even when they exist, the nunber and
sequential order of themcan be arbitrarily set. AZ2@iSdrsiepher 2006
corresponding to the video data 42, audio data 5 43 or sub-picture
data 44 illustrated in FIG 1 is generally called "pack P".

Nanely, in one VOB unit 30, the vidéd® data 42, audio data 43 and
sub-picture data 44 are recorded as divided |nto the respective

packs P. TFdipaieka {hapmiseh-pirduye degadkt 4o #2tisvpEe greged-olexiss

cal l ed "videnipagkvos heipakK Paidy Wevehvwhbe taudi éxidal acrd3nintoer
recorded is called "audi o, p

C and the V\:hl ch the
sub- pi ct urE9dSEH AL ?Hﬁ? ﬁg&ﬂFQ-E%ﬂ|98dgr {%faﬁf §& pack”. In
t he pack header Eecd::om;"edna:brrm@dmmgtthpa\ratde@fdattla@%esm&qiaﬁ@
pack P.5the Seadsout stanting aw@sex@faga TRirren 1Al 4{,@& aSCRch Byt em

15 d ock Reference)™ 1s recorded. The SCR represents the Tead-out
starting t'PFskoR’ the reproduction tine axis at which the

information recaasledy ofntdne EDudid SOf &ad wAdto faam 42heatﬁdia>0nkata
buffer in

i nf or nation repro uctlon arat us r pplJ ed
to the 415 So&lf FEPDRITTEFE. @ ne?lall e Vi dgg a‘flde ?Ln??tie&audl 0
data 20 43:e($pethzeremﬂ:9ﬂ<plPGt e rdak® Mwmsh tb@m@mﬁatﬁﬁlgar@kerd%l ch

i's therecording uomeoopga&-neghwaek\@ ding.ithepagka R aklowayers in
the DVD 1 of this enbodiment, one pack P is constjtut edf%éﬁ]a %

packet . THeooRdee - packi1ad aéld&Sn%i“?]‘t ut 8% bYPDEPCHat a5
25 dat a 5GsunFbechiSle datzadbH1sirecsedadchs cai rdarbdiepitorresparkdhi nigp f or

vi deo dat q%rp 'hgg eesr&{a‘ﬁak é?.% EQ- b8 Eepoarrgd&@etﬂeaf@pQ@ﬁeelyed

(specifica ress or e on th
vi deo dat apa§ﬂ< %uﬁ?%r‘éﬁa%“é?uFétBét¥“@p’?WrﬁﬁHl% %adilﬁgﬂ &CBs(System
recor desl) cm&%%bneé ’aléquICSrﬂéﬂ or MRé iISOR ASSeskatLdhwitdagthe

reproductign 30 apd_ d a troJ t. the.tine. o Lhg. the
vi deo dataOt %l%% e%l‘é J\'{ear([:a S PHeds Ba e hb‘gﬁll{%%rg&%%k%e
DSl data ﬂselcoatdadtqietpe:l D\ﬂ)atlal%ereaideowte§p@%tﬁh?epgfa%@é#ﬁ% ipnthehe
formof thePRht PackelprandcReh %@Kﬁétuseaéﬂ&l SaeVidi@pased pRCKkE:

CT AL o0, Gl §2ed el U D 1S, B U Lo L0021 1590811 b0
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
if) 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
videodata or audiodata tobe reproduced anddisplayed is recorded) .
The PCI data 50 is information associated with the reproduction
30 and display control at the time of representing the video data
or audic data searched based on the DSI data 51. The DSI data
51 and the PCI data 50 are respectively recorded in the form bf
the DSI packet and PCI packet, each serving as a packet PT.

All video data 42 included in one VOBunit 30 are constituted



The PCI data 50 includes highlight information that defines, for
the selection items, the display and operation per £8r hertepken 2¢4fe
selection itens are selected by the viewer. By the use of 5 that

hi ghlight information, for exanple, the change of display for the
selective itens in the screen (nenu ey een) displaying the
selective itens for the viewer, the display position that is to be
changed cowr eBpardRnBlYEaléty Hat G98Fection, and the command with
respect to the |Th@@b$@b€£56dn(:1dﬁés&ﬁ@ﬂﬁﬂﬂmﬂ?ﬁbﬁﬁiﬁﬂﬂ:@tlhlaedeﬂ;(hes,
operation 1o ted e |t i e

i nf or mat i otlr? f ?ﬁ & z]i?/? g lf"?feIEP Crgﬂéftgla})tgg%@te}gﬁg%gﬁ& glo on
necessary tthe sotentdnd diespl aye tShBéemﬁJ bYs’éYF%éfﬁeW%r 1 eBoridedues Ahe

sub-pi of urt%aqaltlfgr igﬁbaﬂtnf'oa?méﬂ%n,a@@ﬁ/ RxHRSLY,| bRE SHibgpidt display
i nfornation he "above-described GOP is a mni

i ndependerft¥ytheprdatti v dLEMT t00FRS mEgEsT h(ﬁ‘fenilsscdfgfagfr#]ﬁ@&a}fwg t he
st andard Qj‘hel\é.?d.::@c;(tlybylmgmﬂﬂbtrw:}ﬁe Irkgperrt, stHa dig)la®, padiitdhn ithat drs

i mage conpressi S g/gt and 1,5, adopg %ﬂat %eﬁ&?%b%' n&&/m&eeomahnd 20

i nf or mati oft ONto accordi'ng to odi ment t
f or enost posht kespastt thethredpent salected, (thiverampady dpgkpédny the

E gpr odygt Iayéraergo;dltgpb@yegelcaeea RfHRE Matd QEem ca |s@gecﬂ:é-a$ 0
resentation Tinme St i ca e reproducti time on

the reproduction Tthienéjlggf‘l%e af'ng\?ﬁ“@%l? et déb %Ilftyéniz%ﬁclfﬁ ed’ in
tHe GOP i ssdlecbtombsptensethd 25 offhecesitd dyner 66t had KPEGR ywHtehorhun | |

be descri bgd, enGEigerr@uﬁlded N %ec%%ﬁeﬁigﬂu\f@ fLaRe i MRgLes, id NeHERny
cases, the frame i mages | ocated before and after one frame inmage

are sin| atPovEsRHEHPEE it PTHEHIWPEE@O% A8 t akes this into
accounts NarTeI Y, Thﬁron”alamm—uea&rimciof tomne njsmages thatimame and

transter’ ed Abehlah rvag oFh R SRV ERAL I aE,d TAdeS; s Bt etiRdhate
frame |rrages eXI'S fhose two transferred frame | mges
are producee lé*yalﬁcff?édl nf éﬁPﬁﬁl Q‘tci"éﬁg Bsleer étxp%tsb%%‘&’)oﬁ t'frd kot on

vectors of o heagei @npaksk@Oasthod nmhhus SRHE ed Whe receedimdi mj;d&d”le

e oL e P A0 TR B SO e e o

pl ur al 28 r aferameagesoatidonr efortded »evpritivepFBBUCERRES tife recozded
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 twotransferred frame images are producedby the interpolatipn
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



internedi ate frane i mages can be reproduced by referring to that
dif f erence andnotion vector and by the predicti oRCf%emrhember 2006
plurality of frane images. Thus, the conpression recording of the
imges 5 is executed. Next, the outline of the GOP will be _
described with reference to FIG 217FIG 2 illustrates an exanple
of a plurality of frame pictures constituting-one GOP. FIG 2
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represente "P" is called "P-picture" (Predictive-coded 15

picture) . Th| s PrEtublee Petldrprédne BeRv bl ldtadesor kegd idhrrdaress,
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arid cor r esixofasl ddon 1-he ckutairent retredad pattida)®. adda ltofsplete £ihmne
predi ot | on,{ |, 8L 1 OIS RLP ORIMREL L ! ?ﬁ%{?ctth' Ve PIALHULES N erankS

i nt er pol at relations s in e arrows. The general
MPEG2 syst@rﬁt%@éewﬁ%eﬁé "B" aééé%ﬁ%“gP‘PéCt‘leﬁ S| FeRBbeivEntodiopt s
a vari abl epfAt:ee pyStram \pﬁet@ﬂenlg hlepﬁémuﬁéd patteed ahat ikheoduced,

respectl Ve GCP 52 I S no E§i:p dl%rengé f%r?@h%%h%dlc%gﬁgzggﬁyr%

pictures i W cor resp ond T
movi ng pi cthicé %WQ%eécﬁrm@la@t1‘61105@?%@@‘99\5’5% Heeady dscedtft-es

is small, +4he ﬁf@déntpqutugat aseph@éen%eastbyt Lﬂ"esl£a@@lJFHdCt‘LH'—©1cberES
| ar ge. t he ano d |n Qne
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bocomes | alPolere et by R ot AR TR Y e B L P
i ncl udéd ipianee GPagXrasdrtes poatuteo that e§srqu@ﬁa¢ biyows Img » pft ur e
20 Sept enbﬁed%@@@on,lgo@-%lyhﬁlec@IﬁlezltﬁxréQ& bgimeaRe tave a8y de8bded

ictures is |la t
P but algo 'the I picture, or P-picture recorded in an optical disc

{f) and correspeonds 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 MPEGZ 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—motionmovingpictureandfhecorrelationbetweentwoadjacent
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, whenthe respectivepictures

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



anount of data that constructs each picture becones small and the
anmount of data included in one GOP 52 al so becones 28nggptenbrrt HE06
recording format having the hierarchical structure 5 illustrated
in FIG 1 and descri bed above, the producer can freely determ ne
the respective divisions and record %®hem according to his own
intention. By reproducing data of the divisions according to a

| ogi cal stangcthg eodeslatibeddtaeer tvpardiagsnt apcsdRt itonlacds: Be
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r epr oducti,on tartl r el 71 that. 20 in

r epr oduct |to°na Ogllt:‘f‘ tf‘ll%re %1 Y he ?Ggg?odru&’?%louts e Oggétl,ono?ant he
VOB unit 3tk peridumeld.t hat navi - pack 41 is included, VOBU

reprodygtion endiag: tifR LifQraRtdofcddrd B@ttHenQB&\%L@t%séﬂgibed DST
reproduction ending tine,“on the reproduction time axis,

t he
V? unit 3taapYy %Fh@?ﬁ%f%r Patiidh }?%deigrﬂkf?él B TAT R tPsFIG
¢

stituteg. by general information 75 that |s the main body of the

DSl data 5I,. VOB, Efsﬁrl"%% :ﬂqu@r%%%%aﬁe etfb%xvggtawsa

whi ch the navi - pac sear ch ormati on
i ndi cat i ngcanssiEekast @Y ngEnses t4rtfﬁ§m@hlqnhé5m7@tlls dheo et bs'éJB %l ts

30 to be req oducedbebprec@pehad iafotdas¥RBEE0 unit 30 to which
t hat navi - pack 4JT bel on S lgformatlg

information 75 i s CoRStT t%n oﬁmaghvn “patk “Y&rs n%lllt\f% bggnleat eﬁg&gl

i nf or mat i orel88ige pv$muopontfhnena#aon39§bkt #@raitawe rs@@#ﬁ%ﬂineﬁddress
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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

f“) reproductlon ending tlme, on the reproductlon time ax1s, of the
VOB unit 30, and other information T3,

25 The DSI data 51 is constltuted.by general information 75
that isthemainbodyof theDSIdatabl, 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—paék
relative position information 85 similar to the navi-pack relative

position information 70, a VOBU identification number 86 for



and other information 87. The VOB information 76 is constituted by
VOB reproduction starting tine information 80 indi2€aBépikpnbies 2006
reproduction starting 5 tinme, on the reproduction tine axis, of
the VOB 10 to which the VOB unit 30 including the navi-pack 41

bel ongs, VOB reproduction ending ti¥e information 81 indicating
the reproduction ending tine, on the reproduction tine axis, of
that VOB 1discahuimttiers thef\@Bmmtiitol? t@ghidliotHdenadBrechrddbelongs,

i nformati ofy o/ e h&CliWdesma@Snagti st as illustrated in FIG 3,
position information representing_the recordin Qsitions on. the

DVD 1 of the VOB TSI Y BHosmatiass b damonst ot usd Hr YOF TeRr e 4B
unit 30 tosasiicehg thee na¥oraackn 41 ihal oangisig thantkprbéu@asintdt@amting

i nfor i on. representi rec [ NQ.:ROSIA | 5 t.he RV of
t he omﬁlér VA uni tsc §e35gpgcgtdg§t#0§pr9£orgéu%gagwdtfhicﬁg%gér%dr)lgg %ﬁ%zgnel
seconds bef@ vniind0dincépditp the agrboac 6h Psiends, NP repeedrtitie
VOB unit 36hqiNgXtime LR IR@E6RB1 f Q4imk 164 08¢ sddroalibtCdidR)i nheingd by
conmbi ning i nformation recorded gs the p )(%l ggl di vi EI ons_ 20 .,

i 11 ustrat e P FFRECHCHTOBMM 3% 5e °dLeri'haa "nitt i OFBF e r eHEEAE L G
4. It is tge.be noted that, regarding the | ogical structure

illustpgted in FliG, dopi BLQIABGLON-$ 180t 7 ACEHALLY § 60T ded on,s the
DVD 1 as illustrated in that structure. Nane )C/ Information for
conbi ni ng bHEsEeprsUe FgCt he rragdééer vinfearat (s geerarnfiraetns
cell's 20) iddoistf@beditibnkl & tHe 806Qr sk Bge t70B et s GYi CRbuistdnuehtr e

shown in Fl G i.e. cc i nf ti.an.or. time inforoati.o r
. : ’ ! I ~pack 4l b1
the like) r&2Pe %%a%&,O %sep‘ztz%sléll}{r% 96:%11) &P Pl data “11%on the
DVD 1. Foramd bir¢ bosidtioonnfphratdesneppe ot ingthebecgrdem pogiriohe
30 | owasnost dhiepds chbgatnseehd ORobMutita 34 tOut Alptacahysiaal
structure described \gnth rgfg}r nce tg FItGet#; J%{g? ) Iec,tl%t.
plurality dfF2PHe °EeldlsS S ARPEBRDAAT 7 “Cheém éog‘ﬁ%‘ﬁ%} 89
| ogi cal | y thmsbrfuciee¥O8cewrdidAg to the producer's intention. The
program60 is a mdkrmd qgggéal ¥Bhat NAbgide SYSLiam-eonksallesy 20
Sept enber 2006 20 of the above-described information regr oduci ng
apparatus F?@Q%BPEG information recorded as the physical ivisions
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 logical 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
DVD 1.
For clarification, the description will be given f£rom 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



to discrimnate its division and access by a rel evant conmmand. The
producer can also define one or a plurality of progfafsrEdbegs2f06
mninumunit that the viewer can freely select and watch. 5 This
unit is called "PTT (Part of Title)". Since one program60 is

| ogi cal ly constructed by selecting @&0plurality of cells 20, it is
al so possible for the producer to use one cell- 20 in a plurality
of progranst 6be avaretrescrobedpnréeiued lonrerseficipg doapagaplutally of
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for every uF’@C 61, any one of a normal reproduction, a random

reproduction and?%c@x%‘frﬁ'n% 4 8PERAUeL i INprobiems %@d%ﬂerﬁj&f @Q&ﬁgtrtaﬁn
uses a random ny and t]gdrefore it |s pos %1 at thcf
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ti mes. ZWheisterrftfiloe. r €roshmter-dascribed 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 sequeniial 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 6‘0, the methods of reproducing

the respective programs 60 andvarious kinds of commande (the command

that the producer can designate for every PGC 6l or cell 20). 1In

30' the casethat informationis recordedontheDVD 1l of this embodiment,

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

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

and a shuffle reproductien. The random reproduction uses a random

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



is a random reproduction that uses a random nunber simlar to the
random r eproduction, but each program 60 is reprodd€e8emrampegn2@06
and it doesn't happen that the same program 60 is reproduced for 5
a plurality of times. The recording position on the DVD 1 of the
PGCl is within the control data 11 ¥5ee. FIG 1) as descri bed
above. However, if the PGCl relates to the nmenus within the video
manager 2,rasyedueetdedi agplpssiitoriotingsat PECshpsflg rapypdugEion

control daffs(nelion Xepeh@yh)i ohtHaR 61 dd=02 0 s ABGRAGREbed: sidl1addid e to
t he above-descri bed PGCl, i

., Substantial video. .and audio data are
e adod’ e amp e e e At har P B R e rayrehet BoShee
ot her wor dsyd as ddeentomipat itbat dfhet seenecetdgram2€) islfprndoresl PGEC

61, it s alsq ppssi hl-e 10 jrake the cormon use of the cells 20
(namely usi{u31 g trEe@arre cer%l 20 by different PGCs 61) that has been

described in conrféet FIPERALRH PPﬁé%/%ﬂ“o@P &healD 1 Afside BECh 6 tientR| | s
20 that arendisesirdihgatd Qdueete cancsel esd dedcr®icloshofe . r epreduge ng

the cells 20.in order in ich they .20 are recorded (i.ge...the
o SauCti b thF A ELiERe Ty the Ebabl Pt efon MR LR MRkE £y nd
r epr oduci ngeddrdineldosilonr efaridite88C Ol stwidchiorider comt i data Heot

cells g5e geeanded QR LhegP¥R.144£2.9., reproducing 1the cells 20,
that are recorded later, earlier, i.e. r eproducti on of

1 , the ) of |
moy- consecut i vel VIR den teshe shovearsiengrihfd - a SRR Y VfePar
61, one tiil® a6did ddtaghcalingludanshi énd @4CI Tl ast & tdeebbRaii®nactini t

that correspo r._e I pie 1oVl '
conplete in eo??fgﬁagﬂr? %tﬂa(tln ﬁggp‘fdgggéears \g\g%%fs? to éﬁcﬁgg:dr?tfg%%%%g
viewer of €We DVD 1. By one or a plurality of titles 62, one VTS 63

is logisal ly 30 6ppsé ircoted. idhe diidl @sss081¢ nel tdedtihd chirtorV/iSe 63
have, & COMBN LU, O Suafaly RXAPLE, Sl ahent, Longuags.ietaiens
i nf or mat i ofl) ¢ortespohdem@aserdprd VISC@RecE e tiiahethd preg@n 40.
correspondg; 4§ abhe ikAE AfaTaki AN chagludedsdd) one p¥suced khiisdnated
! n Fl G 1 Nanel y, q20 Se(gc{ enber 2006 2% iirll_1 H;Ie DvD 1.,n %Lnl_cl;[. h]:ge

i nf or mati ofA rTe(riT}S‘P%acf VEPHEUTARE Wit RFHS AR & order 1 Y

20 are recorded (i.e., the reproduction of consecutively disposed
cells) and a method of reproducing the cells 20 regardless of the
order in which the cells are recorded on the DVD 1 (e.g., reproducing

[ﬁ') - 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 legically
constituted. This title 62 is a unit that corresponds to, for
example, a piece of movie, and that is complete information that
the producer wants to present to the viewer of the IVD 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 informati.on
corresponding to one VIS 63 illustrated in FIG. 4 corresponds to

the informationincludedinonevrS3illustratedinFIG. 1. Namely,



VTS 63 shown in FIG 4 is recorded as one VIS 3. The producer
designates the information divided in the physicalPPsEepfanipes 2006
according to the logical format described above 5 to produce the
title (a novie, etc.) to be presented to the viewer. [EMBOD MENT
OF THE DVD-RW Next, the DVD-RWon w ch information is recorded by
the information recording apparatus of the enbodinent wll be
descri bed ifl @hwidvP tefedidehee ingoaGios, lagicpklndnetdasdariflig tige

shows a pl@y GzewnQfy an BRRear NG coaddh asdbagram of the physi cal
recording format of the DVD-RW,  accordi ng,tlp th ,enbodlérecgt.. ;I'}rl\e
DVD- RWof the entf&& REMUGSE 4P GpETRaIS G STHAGI Y (hétdas = the

recordi ng praypeeadbrricmrexaaptdngarctienberichl foaset deteribat aanve
that enabl ' f.qr [ eh ) ' il t he
2 @éﬁgcgcﬁ%gr%:htg_; APRSA, TBLC) Y ofbd DAHSRARG, LLES vikler L he

appear ance, at its center, a center hole
is held by a spindle notor for rotating it provided in an

i nf or mat i opeM=RPrALNIC oFT@PPADhakws or an information recording 20
apparatus. In addjtion, th D- alsqo_has, fromthe inside
thereof, a non-r é‘&ea*FdafmeeD‘Z?"ﬁ TlR\é\ﬁé(fh tlﬁgo?r?‘ﬂji:élpn perfp Oer;& Sijqjsyi §8° in
whi ch i nf oftmEtrinehi carswirdbey apeordes o f ahe ecorddabhewilldze @saribed
whi ch kpf ovg%@,} QR can.be recorded, and an ending area EA on the J
out er-peripheral side in I ch I nformation cannot be recorded. 25
Tgﬁ recordabl e ar¥alPACFREIEHARSIS- DAY BhaT 'y oF OSt2PRREH PECT or
recor di ng 4@sta idkeramtd ORhbophiaichl ngeddielingt ensiaty odf thea HViDgRY
beam used for ) (;.:%ort(jc! ng tgr&or ercr:lglgtdi ng i nformation, a nmanagenent
data area 192P%6r9recordi ARG Che data of the intensity of the |ight
beam t hus set &hd DiEn&yeniehe dabadseritat @ randeBerdeBed SO PRI RNERE

p[ 00;%_8515 of r%%@i’igb NGyyed %ﬁa@?i rég:@l"[ﬁ ,{—bi%ﬂaﬂg@h%ﬁ@thﬁg@rrr@ﬁuﬁieiloﬁnd
starting informatjon read ou e time of s in e

Fepr oduct | DS DPTERLT GESPHERT A ARREPEITA-S LY b SPHBEPIch "R pr SRess
of recor di hige tdppercomedi tp PHPAMhhes ot &S ickateysperrritatordiet FBn

area FS fop,lgcecdidng bhe thigusystem ipf alorati e iknsicatagd be 20
Sept enber 2006 23 file structure of the recording informtion

a
data area BATPORTIGR tAERFPYUT W PEPHE T ReOF sTbridi AF™ HP8r ARt SH Y and

a | ead20ut app@atus. In addition, the DVD-RW also has, from the inside
thereof, a non-recordable area 110 at the inner peripheral side
in which information cannot be recorded, a recordable area PA in

z’) which information_ can be recg;dc_ed, and an ending area EA on the

outer-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 intheprocessof recording, alead-inarea LIA inwhich reproduction
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



LOA in which the ending information read out at the tine of ending
the reproduction of the recorded information is reébréerfamprerheb065
process of recording. The file systeminformation area FS is
constituted by a file systemarea 151. The file systemarea 151
records the file systeminformatior?d ndicating the file structure
of the information recorded in the DVD-RW The data area DA

i ncl udes afitlenponartyrd CVME aecardIFvPiviiBmatsn, & dalippores VYAVIMES

backup ar e%ﬁi}&l%}ymg)g £ heOco@d MMEL 8F £8hatDdn 286k 8 1datidod gdea The
t enporary e

area 152 is an area for tenporarily recording..
t enpor ary M¥GD piréahERaepding él’é@%ﬁé@%FegEPBFr?& '%?Wibﬁ%j}ngf or
t enpor ar i | phdre8pgidigt L e ofr ecordiqgicdniatarabt tom Waeredomfied nat tlon
such as. video and audi o 32, data are recorded in the data area DA
In the DVERRIFSENY FPRE™ i sc is finalized by the user's
i nstruction, the Thel elkysremmn infomagiporates IlIfﬁ)tl5\/\51"‘<PTtStté*ﬁu‘?ﬁ%ﬁ BYthe
file systema sasdalagndithe TMB:1bSebnWrcht B k&ddrdshend/FE ar ea
154. Accordingly, until the finalize ;ocessi n? ig ﬁxec c}eddtig he
t enporary Wemflﬁffo‘?@ttlé’ﬁﬁaiih?aitllﬁgﬁéﬁgg hE-THEUFRRDF AR TR 6r Mt i on
i s recordeg:dordehein ttagpoIraRy. VlGeadaiae b52a aid insluddst anegwsigry t he

sarte { gpopar Yo MWEke e ling, Lecarded | e depmotar i Nadaskyp

area 1 menti one area 154 is an area in_which
the VWG 153, ecBitdeteamheh aea Dob2 RRERs fThfaF PERsdarys™Miexted the

s ﬁr gi ng| f_)i ajnntSQémofbnﬁ%rariﬁstréE6ic€id1g 6?&@'Mékymco‘rdimgary f
met hod wi ||, be described. FIGS. . t i af . o]
recordi ng $E el\f[ﬁf’@gﬁﬁgfil?a%l%‘ ?ﬁpe—&re £ %%E%%%lﬁ | tne)é?]g%léf?%i ng
met hod. |t résomidng assompat tdravhen Hafermasignbsamk 2BVE-ARY &8s @Ugh°
which Rg data, bSeLeerdad infinSkat30ras hl | ust tad edpinw,FufktiBine
nul | data ("0" data) is recorded into thetfil:e sysciiiemf:iL f ormati on
area FS andt$hetsaféqawiaa hYt his® P Sata BR-1P t 6 "The positi on
from whi chitherzeton disngotofiri tenf intst the/@Ble systen teda (1 gnd the
operation wli e, bencliall ahocallehiradl 08)) acclfighgby, Lol

In

initialize e recor g area. As a result, the area 20 enber
2006 24 ofbe hElfalieesPEREHSLRY ot T ea 1SS HAHCTHe 3&@2 gb *the
data a@peatBfpdtark0y aeadinesthd/FStohedomLcdataioein rtabtdedstmtbe
The. temporary VMG area 152 ahd, 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
N 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,

Sd as illustrated in FIG. 6A, null data ("0" data) is recorded into
the file system information area FS 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



NVWA (Next Witable Address) that indicates the next witing
position is set to the beginning position of the £Pr3srbemBeni3Hion
the data 5 area DA. In this state, when the user inputs a
recording-starting instruction by a“{)eratl ng the recording button
of the information recording appar , for exanple, the
informati on recording apparatus records data fromthe position

i ndi cat ed 4f thhef NWAspFiten L0Ecriet DvDaRW &5 WOB ths #4daust ridcedeian

FIG 6B. chre%oﬂi'JﬂJ'th:};ehglrgte@@ﬁﬁ%@gomé @%tgekteaJrh§a}§L%qH§£Eé al lee
recorded into the data area DA of the F%}t/?as a uralit

VOBs her BT Lt e S eI SRR SO B B hA b ARy
stop buttors eet tthetid kegoininghesinfer nattihent irst oraH wirepperatias;

t he |nf (rj%t {5 arecording 15 apparatus produces a VTS|

correspondi o'one or a plurality of VOBs that have been
recorded by that Io el Atetecokeds the vsar tivput areterdépetitigtitose

VOBs as t henflskt bt kyRpkpf ot Re 3B hg Bk on ofFtHd hefornhleon
information recordin ]T%Ear at us perfogj %g gag %g of n%lrl ldata
on the ar eﬁeﬁgéﬁ%dﬁﬁ%a BS\T Pt HRS gat o8RBTt FEO6F T he
VTSI corr esgenditng recotdredatexfrdn tHeeposiuen inklbcdNaA BisthsBHEA ahte he
recor dhfg %&é‘b%%?'a%' ¢ 9k d],ﬂ%seﬁe@edV@ 1G] o eaﬁmo\f&!@ynml cgat a

i s recorde to the recor start position of next VOB i s
h)af ol | omrewéﬁnghéhas@tau hwﬁguerat%aé&wcﬁ%@d%‘% éPFP ﬁﬁlﬁ #RtF 8E% on,
t i nfor nB}KIOQFtHeeDW-d!WHQS aiala@aa;t@t us vosst iwmeRdhat@er Bisrtict®

record data as the VOB recpﬁdmg IgorPera Blq ! h%ﬁg%&g%@%ﬂ&%@@ of

lnstructloﬁ 1'S71 np
for the tltllleestnlfeemtd@d mcordang ApPaBatUEheklkd Gméorlmtlpﬁerwdéﬁg

previ oyg r@&ﬁx@wg,pﬁoaﬁc@saad&m cdrscelagéﬁdlrdae@b bae drhe p\xiﬁ,séllafyeafl n
which titles ar dkgd next so t.hat rdecordl
V&t

VOB
may be st aFoe o 57 5??°etrde‘jt%n%}lg‘&otrlaiﬁnagn gslc,?lcfé :£Ng VX
i nstructi oaréssuqueetiindyhdaskiVeBs ahbhe YHEL baskap J_pfqmmagzlpxhéVTSI BUP) .

recor di ng- 9@9&%& et n%%moafﬂe%raﬁ% a&gtwgerm ﬂh@qaa\éﬁ&g can
be recorded on the VTSI area for }3 gaddl n has
‘f\ggéng 58 Yh

al r eady coPr‘f)InBPeE}ataan SBPHPETDEYS TP F, e 2 Amount
i nf or N20i onf riecoNUS hgcappar@tiisg nov ébe thmxt pitleup Tlowar the REA 1is

i nner - per i le@ra%l tﬁédfec%g:dillﬂge SPXR %élsgggon &¥ the next VOB.

The reason why null data is recorded up to the recording

g ) start position of the next VOB is as follows. When the user inputs
a recording-starting instruction, the information recording

25 apparatusmust immediatelystarttorecorddataastheVOB. 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 VISI 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 VISI area for which the padding

has been already cdmpleted.



illustrated in FIG 6C, records the VISl on the inner-peripheral
side of one or a plurality of VOBs recorded this tPReSerfiembdat 20
content of the VTSI recorded is the same as the data contents
previously recorded in the VTSI _BUP. Thus, recording one title i5
conpleted. Nanely, as illustrated i 281 G 6C, one title is
constituted by the VTSI, one or a plurality of ‘VOBs (shown as the
VOBS) and VTSI _BUReirgattee, ahdeim fbroan itcherdennét nopardaphenahosd dighel 0
of the di ek g Sofna thil&eorsespands (0dkhse dakAnihal bhe, user

recor ded operation. For ‘exanple, user records a TV
progr am hJeUiUfffﬂf?*Eﬁ,‘% §1{ERE - e oFrfiongs stthérYTS&Eh‘é‘h tflﬁa]tn“BF RfFARre R art s
and al so |§h§i’er Bﬁtoﬁletdﬂ_erar}ﬁ]ﬁﬁlégif@ oemmB@hgébdrﬁaa ‘cpﬁ@gﬂf:ﬁu@ enms. datkhe
cont i nugus t ed correspopds to one 1 t he
user re or%lo'srl ﬁe‘%#s%‘lg ?%ﬁ] FeFRECH oveg%eﬁ ocesst ngtth deg%arl %gg@?{rls
connect i onpmmhuﬁlmecm@jndn BBei €SIy Bpeat dus Napedydingoene gitke
plurality pof MBS-AL reaRageddr qm{ﬁtmrp@%tlw oné/\hel@lghfs

user inputs an instruction to end the record

cor r espondFRFLEEUEPELYEBS YietorEdoby Iflh%talﬁihﬁf VQBﬁr (f&’ﬁ&'%cf‘sawbe 20
recorded ivoddeaNd SiTsBUBUP Rur tthefordat | drodatiee iianseqerdpiteday padidi ng
up to er rdi.ng s osi.tion of VOB, .Then,

pi ckuprl&rilet uf(rélg %o ?h trﬁls OE‘I gtﬁtc;L%§° S(ﬁ%%dﬁ \)&C@a reco?l1i Ss%r

VT | . Everyegdndedtiie onsewerreéews a'ar @%appsec lhan ndifnBFer Giveerds

le is reeer @R, tH%elﬂt%ctm\P{%VﬂoorUﬂné B@Erﬁhﬁéx@thbh%rﬁ:l}kﬁn
system i nf ormati on i.nfqQrnati o . have e, @éﬁp record
yet, as. MFE%’FFeﬁ”éjoa Sﬁ llf’lséru‘“é'ét c’é"tﬁ"& g 57 5%”6 T I?Ib"@&aﬁ?
the tenporany odEindaus ties ttihu!selsacanlrde@dgorn:esmrcﬁedt@mrtehelbﬁasc at
that tihge is recopdeddnio., fe%ot:agwe@;%rw&@r%;%@aﬁée@gﬁ&

tenporary VMG backup area 153. user inputs t
finalize i ﬁ%%%@ﬁiﬂ&ﬁ COPRECHoR Vﬁr%f%%r@raé’@o%ﬁae%eﬁ&éfﬂat &E‘melyf
pr odu_ces the dr heplay.ﬁuem iaff voBmtarenrantdYdGironhgtte (ORI Bspohdnt 0
the inf OWH%% QE‘? ‘r&fse;! B#&J %%%g%qm%noﬂ he eqa'ds&ea%eéo*}éin&%ﬂé v@ém

time ate I nfornati on reCO|ng
20 Sept enbEPTIIBENITE EPpRIAYORS FEERRARS ]E’}ﬁethﬁFltem@stﬁ SRPAYFST ABT i on

into the fikeospstiarhearen Bl isurther fhlE &ypatiemetofdrdmtpaodiag ea
FS and recor dS ttple recording start position of the next VOB. Then, the
pickup returns to the position inside of the VOB and records the

VTSI.

L~
g
i !
\\_/)

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 temporéry VMGI for the titles already recorded on the disc

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

301 ' temporary VMG backup area 153. Then, when the user inputs the
finalize instruction, the information recordingapparatus produces

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. &D. Then, the information recoding



VM3 into the VM5 area 154. Next, the method of recording the
tenporary VMA will be 5 described. In the presentli Partemben, 280t
tenporary VMAd is recorded in the tenporary VMG area 152 and the
tenporary VMG backup area 153. The reason why the sanme tenporary
VMG is recorded in two areas is t@6enable reading the VM3 from
one of those two areas if the other one of those two areas becone
unr eadabl epberaturerqyivyds chk fi0edabeen tnitmenior inthere Febsoysten ‘

thereby ensucing EHeth%aEﬁé/ syé‘Eem 1H%rn¥a'tg8n Hvenrhen the-hitdes
are. recorded for a plurality o times, the tenporary VM3 is

gener al | y ‘1M€ot e the ‘fl‘ﬁseaéﬁ?rel%om tion. However, if the witing
error, the read- @dktehhermedbhot e Vzﬁfdrﬁyncﬁlg:heeﬁ’dh@brmfy VRel twelrhdrear y

MG (hber Sidatter .t hcis tgr rgrés %{ € ih%%ﬁrlo%d égeth %lrla t\'mY ¥; s8S
an access Erior Fecor 05| ue to
t he repeatmor@@d)iﬂdlthg t@lﬂpQWefYt\@ﬁ(ip?mear]@Aﬁmgl th‘ed?empﬁﬁw W%@quphe

recordi ng HQsi 140N Ble LBEILIRPLAL s MYI erigdbOFPBIEON s F&cdrBaaged in
each of the tenporary V area 152 % C{’MF& ora VI\{E; backup area
153. By t Hi*® 2HAR8n-SWHe AP IS T3 ey 6t tré%‘ Gr BRSO 0T

t he di sc hyf tHeethee ondbhghafe avoprenabetgneonrerddsle mrydheehgeiddie

recordig cge%%ﬂapﬂh% 4B AETROL ALY O?bg,hﬁﬁsmﬁg t@l@eggfe%gatp&dl y

ecome physically déeteridrate orar
regor ded | ¥hathiieshafyRt voen SHief tid egodie LR L SRSRE P
W

tlhng anﬂ.nfegcﬁﬁéltélﬁxﬁtﬁryh@@iﬂ'@@fe&é}(l;)«%ordgéatSh@ﬁﬁrl@’;@dltlon
Further, i

e pr ventlon the reco I N OSI
T o i ofisP e PaE RER s U et Ak b e SRR PR RE bk M sying | 1
area 152 aswtoirrmttie tanpporsy WGAV@@@GRE@’C%W@@@%I&WE aFféc—’@lfGé’éPd in

two aregs,d c@.i.lec@u;élrysa}s aé}ga@ce%%c&@grﬁ)n‘éﬂ@s @!’a%@%t' ﬁhaﬁ:h@cﬁk&ﬂlﬁo
SySt emarea 15 nmentj oned ab ove, Si nce recoroé:ﬁag ‘m | ons
t

of the ter@%ﬁ%fﬁ“\‘?f&@t‘% [ ﬁép?%“rﬁ?of%‘?%fd%% g% Ary
VMG back upmaatyed mé 53t iae e colndhgepesitthen pAtbe hatbcrrpMehinfeosetianm
where the jenporay ;YMIAcrebkedtd Yem@ralenit %§€£‘t15t2' BRa (ﬂem%oraf}he

| at est tenporary”VM3d ) 1s recorded is recaorded in the an{1 reas
20 Sept enb@¢ ?ee%up 7Rt he BY [EB18y VM a2 1B Te8pEE G Eé{F
t he reeor dirgrposideiam tfaddse$y)thentarardt.ngriod plhealdftlert twrees

tenporary A/Mef-lge ttl;!g recording position of the temporary VMGI that has
been repeatedly rewritten become physically deteriorated, the
1) temporary WGI is recorded in the changed or shifted position.
Therefore, 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 file
30' systemarea 151. 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



tenporary VMG area 152 is recorded in the first anchor area in the
file systemarea 151, and the recording position i Afotemtembar 5206
the effective tenporary VM3 in the tenporary VMG backup area 153
is recorded in the second anchor area in the file systemarea 151.
Thus, by referring to one of the first and second anchor areas, it
is possible to know the position where the tenporary VM3
effective iat tHehﬁIletsiyﬁiEeh&réé(Lel dedspaaﬁf:rdaembym oeobtdding pohitick)

ef fective oLary, \égg%%ng htﬂee thOft 5054 REctNen the

tenporary é% when t es a e recorded on the
disc wll MPOGQ@CNMEe#%EL s@eé??@lé’@ldl yn ghecSirstaapghopEarea in

i |l ust rat ecﬁehﬁller sg;@creelﬂ HE-Sesuense tob ﬁé&rﬁﬁrﬁ@@b@i’r}io\imfdrmathﬁl
DVD- RW |s 15 to be note

assuned t rPaﬁ P‘ﬁ@fif??tewe Wpé’ﬁfiﬁffé{yGiSlf F’% ﬁleﬁ“%?]iarwg Taﬂft'kugr & from
the Oth taol3hes 3606hedda i1 hhhes;eadamanahox( hexadecihrafiruaberen area
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t he 300th ess e tenporary VMG backup area
153 is al lotazed i'o lﬁh@o%rlééezwfkﬂemﬁhﬁepgﬁmlwntﬁhﬁrr?et%otr?mpﬁrary
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allotted to the area from the 700th to 3000h-th address, as
illustrated. BAlso, the 2C0h-th address in the file system area
I/T"I) 151 is allotted to the first anchor area 160 and the 2ZEO0h~th address
in the file system area 151 is allotted to the second anchor area
25 1e1.
FIG. 7A illustrates the status of the DVD-RW before the
temporaryVMGI iswritten. ThetemporaryVMGarea 152 andtemporary
VMG backup area 153 are unrecorded, and the first anchor area 160
and second anchor area 161 are also unrecorded.
36 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 one 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) is recorded in the forenost portion of the tenporary
VMG area 152, i.e., the area of 10h (1 sector = 1 BECGditeokyr 396 5
t he 300h-th address and in the forenost portion of the tenporary
backup area 153, i.e., the area of 10h fromthe 500h-th address.
Further, the recordi ng addresses of 28he tenporary VM3 in the

t enporary VI\/G area 152 and in the tenporary VMs backup area 153
(i.e.,"30@heardbby YMarees 6oratedihasemrrohoy W6 beckiupfaneaatidaen,
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and in e e r ackup area
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anchor ar eaGlefza ah2 =selcom tampdmorrvaVed be6kvp Fires el F3or eThet measanf
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of the tenmporary VM3 ~ fromthe first anchor area 16 % c&n
anchor ar & 83 t&ﬁao*‘é"t’"cyeglgﬂ 36 PratepBRtatYo Mo 2657 divA ‘?rhde o
t enpor ary tévipbra WTens birsupseranspedt ed"gopetardsstind) contrenpsdet a
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the other one of the anchor areas and hence the safety is ensured.
O 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
andsecondanchorareal6l. 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 v
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,



is recorded in the tenporary VMG area 152 and tenporary VMG backup
area 153. 5 At the tine of recording the tenporary2VUMEpteapeer2ddfe
tenporary VMd is recorded, the tenporary VM3 thus recorded is
read out to confirm (verify) whether or not the information is
correctly recorded. At this tinme, unk®ss the access error occurs,
the tenporary VM3 is recorded on the sanme recordi ng positions. 10
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al so has deterioration, abnor rral ity

n
surface of BIRESHIGACCRTE TFEre-2)°r E?J’f‘cﬁre?l&wﬁmaré £hat actcﬁss Srox
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corr esﬁgndhggchteotémﬁr%gﬁtﬁgdf Qﬁdtmgﬁ[%oﬁfr dﬁﬁ@-argﬁ oot Qﬁd p@sihéon
30 where the access error took | ace e ab ove- descri b

ed
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VM3 may be wri roma position that is spaced X sect or
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exists on Icgrgpodriagsg \%&ﬁt Qu&%sltgm&\)/l% ry AyMG zrea 152 and the temporary
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 tothe 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 iswritten fromaposition spaced;, by thedistance
corresponding to a predetermined amount of data, from the position

30‘ where the access error tookplace. Intheabove-describedexample,

since the temporary VMGI is recorded for an amount corresponding

tolsector, if anaccess errorhas 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



certain region, the tenporary VM3 can be correctly recorded. FIGS.
7A to 7TE illustrates the exanples of witing the 80t&piemaey 2AQG
information. If an access error takes place in the state the
tenporary VMd is recorded in the positions in the tenporary VMG
area 152 and in the tenporary VMG b&&kup area 153 as shown in FIG
7B, the tenporary VM3 is recorded fromthe 320h-th address in the
t enpor ar y rebrdirgaadda? amel at hes'B200E thisnddres ghem deferinrateaporar y

VMG backup, ﬁgl\%ﬁaejjﬁi% %IF %%Qegat.ﬁev%k)[sté’“o‘hh’lcﬂeh%1§@%t19u0@sl§e§$é¥ af rom

the position e access error tool place, as illustr in
FIG 7C Aersbain KedietordrnbeRssSrEY ofS lofa K& Cﬁﬁﬁcttékfpﬁ%%g %NGI
are recorded in ﬁ;m@sflmsto aE holustea el 6theandamsesont arichoy tieea
161. t he exann FI.G 7C, r " 320h" s 520h"
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anot her AGERESLENT Yo QREHT P52 the it es makbers feras dﬂa@gu@@@aﬁ atsas
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addr ess. 'Ehiellﬂesd;flnafheaeamaeyrm tadkeedSplaadechensdite tof address in

recordjg .posjtions._of VI I YeVMAd S
recor d%d; ftr%o rrjlC Tie320 W{G gggééar %53 %?%ér%gre gfmk/% %ﬁreeg@f&
d the 54Ghltseciddrizss the P@%‘—Ql@ﬁfﬁ'&@éﬁythet 2§ASShEEI U ot e 81 A%,

r\ﬁSpeCt ' Veelsyz.lﬂisttli'at:%? ispaee 'ﬂ‘{] 1n$8€t @he fré@?idﬁl@ }}S)cﬁeﬁlth_bﬂ:ﬁl ohigfee
the access error too The it normat

i s recor déf" hFPE4LH Vgﬁjf;%tarfee r‘?‘f?‘%te% or taFdh afg gggeﬂégng
anchor ar esecb6d.ankhot hirsa i&Y ; tmthmémﬁl@fnﬂ%caﬁdltﬁg FFParIUS
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unl ess an 30 access error occurs %anr?%s t he. reco g
0 T rror

posi tion of0 ARd 1S8RART Mhmreanjoﬁ% g Ot PA Catit e Oma
takes place. Accuedeaffley, ewmemnlwaentiet exdamsat |eanroral@newrml i e or
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tenporary l'ura times, the te ora V can be
correct |y PFlsept ERBRTISE0OB thgldlrséco?%ae%‘ifd@h"al?‘?g “’ll%é gG@on‘? ng
posi ti am of2dnient fipesarahdVbB®h-th address. Then, if an access error
takes place in one of the recording positions of the temporary
VMGI, the .temporary VMGI is recorded from the 340h-th address in
(D the temporary VMG area 152 and the 540h-th .address in the temporary
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



If the recording position of the tenporary VM3 is changed each
time an access error occurs, as illustrated in Fl G0 Aeptehber 2006
recordi ng position of the tenporary VM3 noves up to the end areas
5 of the tenporary VMG area 152 and tenporary VMG backup area 153.
Thus, the tenporary VM3A cannot be rBécorded any nore, and therefore
recording the contents on the disc is disabled: In this exanple,
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curred ok dirdAgnd Rets 86HAI diGcOfs 118 rb@MROFRAY YeAMAnk Rbgadity 300
to 310h-th 25 address in_the tegiggrar VMG ar eSMJ;S%B% ndar%atﬁéjs by
the mark "¢ *P¢ Fepperaivgifeayed FFEPTBEE ki 1yt
recor di ng wiwetrbe, a¢enpoyasynddVBie porsd bf his 500t heoa & EGh-crhonddriaws i n
the t efBDOfﬁ{evzeé/J\éﬁlHaCA@JBhért%?ﬂpé%y 'vﬁGi S_Lspw erlebise rhPe stmlaﬁttﬁehe

recording positions of the tenporary eterrporaré5
area 152 dfFr3o2¥enPsransp VR %&Rﬁpteé‘i’gﬁar%w&;obat%%ﬁat 336h-t h
addr ess angked hg. 520 to 530h th address, respectively. The reason

for this is as fQ %9&%& ts'iﬁf{ﬁ?g%f“e%@ 9@&&%&93 it benpy ary

VM3 is changed o fie area where the access error occurred,
the cor re‘“sﬁﬁ@ﬁééﬁcémﬁét VOé’@ﬁ PhECEEDIYTAY PERFEPONToF SENEBIf R i ve
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and in thete;[m%nggh?‘r\}ﬁ(} backup area 153, it is preferable to shift the
recording position of the temporary VMGI in both of those areas.
{_) Namely, as illustrated in FIG. 7C, evenwhen an access error occurred
during the recording of the temporary VMGI into the 300 to 310h-th
25 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 153, 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



VMG backup area 153 becones conplicated. In the above exanple, the
tenporary VM3 is recorded over the area of one sé%t%ﬁptealhértmﬁ
tenporary VMd is recorded on the 5 new recording position spaced
by one sector when an access error occurs. Nanely, the spacing by
whi ch the recording position of the&2tenporary VM3 is shifted
corresponds to the necessary recording area of the tenporary VM3 .
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(Integgated Circuit) 131, a spindle notor 132, 30 an operation unit
133, a nultiplexer 134, and a de-nultiplexer. 135, AI so, the system
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above—-described DVD-video standard and for reproducing the

90 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 PIG. 8, the information recording and

25 reproducing apparatus S according to the embodiment includes a

pickup 120, a modulation 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. BAlso, the system controllier 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 spindle nmotor 132 rotates the disc 1R that is |oaded, wth a
preset nunber of rotations, according to the spind?@e Sepiembér 2006
signal Sss supplied fromthe servo IC 131. 5 On the other hand, the
video information Sv that is the recording information to be
‘recorded in the data area DA of the33disc 1R is input fromthe
outside and then is input into the video encoder 123. According to
a control =i gasdriBesd. fromthe systemcontroller 10 125, 'the video

encoder 123 execyfes ?H&PQ&Q&M%%%H& e 8108 %ﬁeéhatefhcggéd& rate
onto the video information Sv. Specifically, that encodin

processi ngriith @ Fresebrumprect eoriiess; 8a° Eltﬁd:hepﬁpﬁég%%g?@tml
accor di ng dignkhesMPEGDH 1SSt erendessréhed abawa. This processing is
perfornmed with t nco LLate. suc a I epr Ci

per i odrggf tine fgf:‘ ?ep?gﬁ%m ngéonz1 \)Bé‘t E?éofg‘ %lon %9 g gggggond
That ti me migradimgninforafigedonde gercpedgsoadsticodetre areérﬁpoﬂfd?rhetl me

for reproduci-ng }él}{w@@r&ﬁ AABSukBidk 88 ¢8bhad {NESGnoNald enalo
Tel evision System Committee) systenf. Thereby, the video encoder

123 pr oducESORr éﬁc”oded vi deo signal Sev and supplies 20 it to the
nul tipl exer 134. A@oidiegabkesonbantsidre sattdiromhé oy svetn cnt Sal terat

e o102 e b GOBAL.ON § S IR-LECRLART S I oLDE. AU A, AEEARA Of

t he d| sc Fromt outS| e an e au
ge coder 1@4:0@@3 Aet@PdF%ghﬁdfl&le@GmEPma@ogn% S%Eaeqllféﬁﬂlhfe ?Wé‘t em
ntrollerenctddn tQeo@é@llggeaeode:rorl%a@ﬁ@yt QSm@f&@dbﬂg cRESEERSI NY

onthe audi 0 i n] orrratlo ncodi n

Speci 11 calT5PeesTHi “erzoirRg pros dBERR Gy EoR Pip Rl Prove. i
conpr essi arrcenesidings pemmgliatcmedﬁngoctl@m hetwm §hat eiheas
descri ped Pe%%auc&% MATBLYf @iShel be:I &epr%aﬁ&r@f oGO L0340 Bgedsrﬁe%t i on

Sv, the encading processing i.S e _encodi n

erfo
such that §4eSe5®Sr odiEt nb“‘t?e?l‘f]i?&l&ﬁ Oﬁ PreS FS?OI?CLﬁ?’BJEﬁTQP%S gﬁet OB
unit 30 begofies of(-ibeSecargprodinte ngud Oidercodees 124 scherébyd PrBHUCes

an encoded,.q #5502 590 SUBRkI R e t st adie Milddapl exar
134. 20 Sef)h%aeng ‘}”&%E 7 9a result, tﬁé ﬁ%l ti El exer X ©
nu|t|p|exeg;qqmgnpﬁﬁﬁ@123producesanencodedv1de051gna 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

(T) disc 1R is input from the outside and is input to the audic encoder
124.

25 According toa control signal Sca fromthe systemcontroller
125, the audio encoder 124 executes encoding processing on the
audio 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.

Bd 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 becones
0.5 second. The audio enceder 124 thereby produces an encoded

audio signal Sea and supplies it to the multiplexer 134.



information and audi o information included in the encoded video
signal Sev by a predetermi ned processing to thereby0ptsntgaben 2006
mul ti pl exed signal Snx. Then the nultiplexer 134 outputs the 5

mul tiplexed signal Snx to the formatter 122. At this tinme, the

mul ti pl exer 134 passes the encoded &4dio signal Sea as the

mul tipl exed signal Snmxw t hout applying any special processing. The
formatter 122, amsot diesglt o theconttripllessgridh Beftiptemss thet mge

system Cowal.—rLaegloﬁ%%f DLYES th&mgbgq&ﬂcwémgrm LR EhOPRles SN

fromthe navigation I nfornation ucing unit descri bed | at er
and t he mﬂltgp@l SeddP¥i @r%HEdSH?(rfP@eBer@ésén@f dnEPeERRINEFOIER 3 n
accor dancenwt b1 d-2a Qﬂ}ﬁ%ﬂlCanxf ormmeh thd weltabBtkern1F Gutpltorths,
and outputs ;Ehe format_si.g Sntth fthe ITDdlilz tion unit 15 121.

At thi & timesRRe Peijp%r@tll v%xrecor diG Rt or mafion i nput  to the
formatter 122 asAthdimilingpltbzedlsimrakr SA% rasees ipplenedded adive

system Corgtlgggi 8L, &zéqe%ﬂttﬂsléﬁ%&qhggsmﬁrhm Lo SingRal sggéiralat

predeterm n timngs so that the navigation information
produci ng RIRFES39W -uses those information to produce the navigation
i nformation. TherThedulaitsr 120, ad@dkdexeautesopiedes eynail. rizd from

nodul at{ o JPra essing ( S N
pr OCESES'dI nS“*) § the“" T or ﬁe 1%5@%1%@43{ ?a\gﬁj‘a@é%g}%%gg?n o
Dgnal Sf @ndaﬁ@mmﬁ)uﬁglgazgohtlntferlﬂ?ﬁéoplWBC&%un%ézﬁld@ﬁﬁﬁlWO
oduces & JrghindderinmB1 whosse l:lnéﬁih%&tévfnx [ pmdub@taeaoﬂyatt B@gnal
m)dul ated signal Sfe and |rrad| ates the #Og%n bﬁj‘ B onto t
i nf or mat i ot FAGESRIEERIGE FRED iThFor Y -8R BF ot Hy=tEBFTREE 6f°t he
di sc 1R Thus,3,t hed putkups tB6 foomas signal Sat3® khé oogatdtorent wEidks,
the pi§$ conr espondl ng to the navigation information and the
respective recordi nq_eﬁnfornatl on included in the nodul at ed, si gnal

Sfe. Thereby, thétpidupi™E20theEBiRFSH Fatrecradingat e P hdr Mt on
and respecid ¥Re rmmadtemg 1pnfaer tpd im0t Qrlteaedt higndil shnx] Rre pupplied

ggC?Ldgp&%Mw sggsenpgxr?{&o%'leiqrz@%s Lhi ystraigsd 200360t eOPSL 52006

Sfm at prédetermined.timings so that the navigation information
20 producingunit 126 uses those information to produce the navigation
information.

The modulation unit 121 executes predetermined modulation

{i) 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



At this tinme, the deviation between the focusing position of the
i ght beam B and the information tracks in the ver2{ ciprtegher 2006
hori zontal 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 tB& pickup 120 in the verti cal
and horizontal directions (i.e., the so-called "focus servo
control " amdrf¢rackimy servo control" are performed) according to

the p' CKUp Ser VOA?' gng‘lt1§§p tggtc%liﬁa{lo%nﬂ)éé&%e etrh\éofclcgs}g%po;iocl-ghe

servo | C 131, accor to a contro from stem
control | erf1pse 1995@&?@31 Fl“@dsﬁh?ldllr@oé@?ﬁll%ll LERgifaln B vaRia !

pi gkuﬁ Sera\‘lg @éﬂ&@ht& R1i 286k QHisPoE. S:hteh@ﬁﬁdrﬁlatab@l &i@bﬁﬂd&:’ﬁlg Eﬁfﬁcel32
and the picku pectiv roduci.ng the information
recorded Giet ﬁré ast(‘?d%ﬁmoviggghéoﬁ%ﬁ%dﬁ igﬁ ®pt gt ueg%bsjea‘:t:r”é%f?%ncfum ng
| i ght bearfioB fravishgy aheprigdiét lsrar Bedn thepstkye a9 dnr thelivaresalt

onto the 'Qltjo%g?}_%%alt a%&éclgﬂswqac@ tn%eplstgscﬂfedf ofgeds fased on

the refl ected I cku o 'yces a detection S|qgnal
Spp cor r esi9EREPHG 208 "i‘tﬂﬁ‘ék%%&eaé‘a CiqzﬂFéP%ataFénp%Frfd’rBﬁ‘E”pﬁtcgoF
the denmdulath®midhih se2@ol2fynalhesslemmeut afrioanthaideri@8renatut es,

on the,detection dem)du at i on_pro es in

corresfbnds to tﬁé %&ﬁu?aﬁog‘a’l F%%resm Ny execut e sil%ntflggtsclfmm

nﬁt[jul ati orthensysmmwmtqwﬁédndé’ﬁa prieivsdal Hieedrsidtacosppl amgral
puts itsd0.fhe pq%kﬂylste&% @i@ﬁaﬂ-%ép 23 Menthecdanmdd abethie

signal Spd i ncI udes 9 ormation, the de-multiplexer 135
separ at es &% Wgé‘ndl?ﬁeopﬁﬁ]f‘f%rjr And*SFEREEFSdnd i nformation in
t hat vi deo i nfor math erprodurinhhehebinfproaiuce w®egad atigthe disc IR,

d a
5 i g oo e aWar e s

i ncl udes tRFEJgERRH IPAT GHHPasT bh an?héffcfé‘lﬁﬁﬁ i 8Xed 5}851 @%?%’ne
denodul at egragkgalvnbps tBs plits ke dothalppbaes dif tiordfiecaedildght,

decoder 35 pEAIBLLA0 2350001 Qlact00R), SEMa GBI LIS SYSLATY, <o
control | er” 20" ep en%grp 3@8% 8 % "he dleo g]ecog
execut es, e er@l@dmﬂfprm@)@@darg @W@Huts it to the demodulatlon unit

20 128.

The demodulationunit 128 executes, on the detectionsignal
Spp, demodulation processing that corresponds to the modulation
f) processing executed in the modulation unit 121 tTo produce a
demodulated signal Spd, and outputs it to the de-multiplexer 135.
r 25 When the demodulated signal Spd includes the wvideo
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 audioc informaticn, the de-multiplexer 135 passes the
demodulated signal Spd as it is and supplies it to the audio decoder
130.

Based on a control signal Scdv from the system controller



Sdnx, decodi ng processing that corresponds to the encoding
processing at the encoding rate executed in the videocanrender 2023
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 défoder 130 executes, onto the
denodul ated signal Spd including the audio information, decoding
processi ng2chathe ciokerespodds 126 dxkeverrcoui hige geonelssiphgxed sidral
encodi ng %@hﬁ eégg fﬁ% %&ohging% Q%Q%chgfégkandézﬂotQh@r@gggﬁida

decoded audio sig tputs it to an outsid I|f|er
not ill ustprraﬁé%ﬁlr\w%t%@nea%%r& Fare PEFCUERECH Ty VTR ?%

processi ngo Modub@[ar @@hwbuondpboﬁ@sm 13gv @hdt g puné drnmt ambutSJ.de
recor d|5ng an reprgdugjlé%q ratus S is perfornmed by the user,
the opé€r at'"6n B JRit pro uces an operation signal Sin
correspondi ng t oBahed on@perritiodnsiamgl GigtpUireom thet gygtise eppsreher

control | er12]5253he| Quc%daéac%m y@beexé&ﬁegdl&ltsr@@eééﬁmﬂ@d edirdding
(more specifically deleti n the contents alr gy recor ded %&t he
T PG kst e har et e doer T presonted §

unit 20 133 rpeoshiresctthe capedatd mcss girglatSihe annddxm;tnat@ eixheutedi t ed
contents and, out puLs | e n r The gq

mavi gall orth SPFHaLD b et SIPARE A A oA <l aua. )
-gat the spst ewtmdnt F’@IﬂceraHIQ’St%?é’ief @Pﬁrﬁslfa%orrmtngl%@trstﬂre

eration signal wBbA +a8@ E!agti&pmldéﬁg:urtmﬁ@rcﬁatrleaareslr@r;adoc;SémngZS
produces the navigation i nforma.tl on_si <_:lgﬁncl ud

Dot oat ot e RAL O S2BEAacs: G5t on THe Reton K S his  ang
r ecor di ng ppocdssinggapparaties liisi pey fproet si vy uasd sbe pmegath@

Si gnal n%&ﬂ e bl e bRRMerbeld Q%:?alofsl& Q%ﬁ@ég&mﬁ@ tb22hat
Thus, formatter 122 m xes . the record i nf orirf %pﬁ 30 in the

mul ti pI exétpesrﬁ*@h% agﬁxo‘%ﬁfﬂlttshét ﬁeﬁ/Fa%lt%Yc?ﬁe NtV t he
navi gati on i nf or mat agtitsbgnathe8nthd edpr pdocesdimg for mditFiggrimdre Snt

el udi ng L epcand A0 diahof TBLI O 8COL dhAthy! feddicB skl e

format illustrate ) parallel” with this operat.ion,
t he systen%Pcdﬁt PHERC 2 §€Et%‘?ﬂ?§fil%(§’éoc%sﬁlf§5 ProgReER iReunit
r especpd velTptodate Stighilsabeon sSeml sSafindSsting the edited contents

and outputs it to the system controller 125.
The navigation information producing unit 126, based on
C) the control that the system controller 125 performs according to
the operation signal Sin and the recording information signal Sfm,
95 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
30. in the multiplexed signal Smx and the navigation information in
the navigation information signal Snd to produce the format signal
Smt including the recording information according to the physical

format illustrated in FIG. 1 or 3.

In parallel with this operation, the system contreller



Scdv, and Scda for controlling the above-described respective
operations, and outputs themto the correspondi ng &hideptahbée 2006
suppl ying and receiving necessary information as a nmenory signal 5
Smwith the nenory 127. Next, the information recording method of
the present invention including thé7recording of the tenporary
VM3 will be described with reference to FIGS: 9 to 11. FIG 9

i | lustratess profBbes Kastidspeotitheohtifar abdriadn $@cosdingepr Goessi ng

according 10 to thg Qr efso‘?_»”tcoh@’oelrﬂhg”tl-ﬁ':lagc:vemi Hﬁéd %g%egﬂ@e

tenporary rocessi n ustrate
FIG 11 i bpasem@pes amm@utcemrt@py vGher é%ﬁ%@%%%é@ﬂh@ ‘while

i 11 ustrateds) fylnL;C&ndgreéélv:Lh§ nee@s Hernot ednbhbadn bBe: PEALESSigHgl
descri hed be ow are execut by the systemcontroller 125

i |l ust Pat €8 YhIFEeR %SWP’Cﬁ bxecutes 15 a programfor the
i nformation recoreitg throtessimgipr epaoedindakthedafd thndrréreneby

control s LHSAESRCELNRLGON Hiohly;ng| ATBRL Soboldlg DAfOUIE kan

recordi ng and reprodici hg™ appar a Ref errlnE% , first,
when t he siyﬁt;exh@@om?fome ?rew 15 S et that e %hlsléuFEra}t&éded
onto the 'arkﬁﬂnr%ﬁiﬁfﬂler@ﬂ:Qﬁé‘hﬁ@onﬂ’ﬂioﬁ@ﬁc@dcﬂlﬁigﬁgrm&ﬁﬁ@ uecSdisgep

51), the systemcontroller 125 e cutes th
r eadi ng’ prEc RS PR For ~FERGi vy £ t%g qgrr%lgr atrC *\ﬁ\?d?h ecofrg%%ﬁon fhe
DSC ( st epr$R)ng procddseny diposarared UMFIG. e%ud Bng FpFodasisilngtritescase
at the t« %@E)%ywat %eé&ﬁ%r Bﬁ&es%%@'lﬂﬁ@tﬁt%&lrt hﬁG S§§St em

controller out. Wien the teng %fé %w ted
recorded dif ERPedPeied £hat SPetRAACESAtIDLPRT PSP TN it eﬁ‘ﬁc%rer or .
The det ai |by0f.fhet b@sﬁ@n@@fta:byléﬂv@s rieddsngptepriocels Mivhiichexdesessi bed

later. 56‘ it er ogg x_o raly 5 Xh‘?ﬂ:‘xgé@l%@ BE PGS %)'regesé’!@l%n p'%gﬁare%lo

terrporary i'S n recor |sc (step .

system cd?rﬂfpé?ﬂl@d 135 JetesehY NSNS t1Re diesse?ei:’él"f b‘F EIH?%
(unused diisgrntapd 98 snidadatdbs cetorditg Restrepoddt 1Oy empaerirdismode
by a forngt command (step S9). In the DVD-RWdisc, information
recordi ng can be perforned in a Disc-At-Once node, an |ncrengent al
20 Sept enber 200&ef88rini fe Tisdearfth 24t ReGHY Ebe F voFer It EC hsde,

and i ng®r matsl @t ects 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
C) the temporary VMGI recorded on the d?_"i.SC‘ (step S2). Inthetemporary
VMGI reading processing, incase that the temporary VMGI is recorded
95 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 recorded on 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 S4). In the DVD-RW disc, information

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



i ndi cating one of the nodes used for the disc is recorded on the
disc. Accordingly, in step 54, the system control | &t SEpSeneenr2dds
onto the disc, the information indicating that the disc is recorded
5in the Restricted Overwite node. Then, the systemcontroller 125
initializes the disc as illustratedsin FIG 6A (step S5). Nanely,
null data is recorded, by the padding, to the-area fromthe file
syst ﬁm idnfvo%{@tﬁ&{é &na a I'_Rggﬂ@l&t@dt beepasitei apdef 4me infbthedi TS|
in the data area DA, t hen rQcessin S ep
S6. J On thEGtHEP ?faena? ‘iﬁﬁerﬂo‘y s dﬁ% e&% ng%fcghg %t%ﬁ%ied %’r% t%te ary
VME is redetdedconrdinglgi So s(tgpéﬁ SBe sYetym Comwléﬁééé§§ﬁﬁ@rdsr

proceeds ogxltg fGL ldXsI: Otﬁé @Hfé@natllgn $h&R=%6ng ithat $helat &5 0L Redombet her

or not the user input a recording-starting instruction by
oper at ifng lﬁlhéh%ﬁ@ﬁﬁF+‘6?’?%ﬁFFrwrf§§ TR¥5on i nput of the
recordi ng-starti mgeh n&héugtsat@m da;ntﬁ:hmaxsezs intilhéaSlytsethec dnse alsl er

{ho bxt or AT SBER, a1 EROFAEE (Re DCRS n it Mo gias® peeored from

t he exter ur ¢ recor
illustratég the F&i@ilr@B ‘f(ostb@ aS?? frrmé:ﬁe fiHe %@@?S%@W%qu@r

125 deterings whehbes Q% iPRtod REe USAR1ANPHISY iR drRCcas€H Agegnmi, Ny
|nstruct|on b%/ operating the operation un|t 3 (step S8). Until

t he retbr d¥gtReHIthE Pﬁ?tersﬁ&?‘? (ﬁ?ofsge Syt St the processing in
;_‘b(tap S7 i s conti pueatle cahdrthhedy eber ti hg duenémmpllt@nt thefteppp rdey
e

ernal sppnGe r'g%o\%ﬁ&q%ﬁiﬁﬁe 8955"0 %g G $) @ tRbWrakddng 22 00leddOBs.

On the ot her "han e recor Ing InStruction” is input
(step S8: desptly He 85ar &f-contr ol I er 125 records the VTSI _BUP
after the VOBs reaqdpdd)yid bﬁﬂeﬁéﬂﬁné&hﬁ@t}ﬁ% or A6t thé hest tapeds i n

FIG 6 The ) em cont. r.ol |.er n dat

the pa %%rd:lﬁ%" D 55?%% 1{3 St 5%%%)[t9§%%§ %;f)ﬁlg?l reg%?%%/
t he VTSI 0‘ri33t heUnamigpupefithharaprdindesofr iine 1yeBs ctash by Fas EF %t ed
in FIG Gctr(éts?@te%l bbntﬁdllbhaizsl\@yodﬁd’é% £ R 008k NGroni RherT@birahg

T e, 20 SUBFERTI 2000 5o b CBb v aaabn LI e 195 i e
whet her orvamst om the disc as illustrated in FIG. 6B (step S7). 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,
ED theprocessinginstepS?iscpnt;nued,andtherecordinginformation
' from the external source is recorded on the disc as a plurality
25 of VOBs.
On the other hand, when the recording-ending instruction
is input (step S8: Yes), the system controller 125 records the
VTSI _BUP after the VOBs recorded by that time {step S59), as
~ illustrated in FIG. 6B. The system controller 125 then records
30 null data, by the padding, cn the next VTSI area (step 510), and
then records the VTSI on the inner-peripheral side of the VOBs
as illustrated in FIG. 6C (step S11). 1In that way, the recording
information supplied from the external source is recorded on the

disc as one title.



di sc-ejecting instruction is input by the user (step S12). Wen
the disc-ejecting instruction is input, the systen?oifpteber 202%
executes the tenporary VM3 witing processing (step S13). As 5to
the production of the tenporary VMd, the tenporary VMd is ‘
produced and is stored in the nenory9127 every tine the title is
recorded on the disc according to the processing in the
above-descri bed shepsySient azdntiolidre 2enperacys iMdtheri tirngot a

pr ocessi n%lobt ai ”%1%@ Ptsg%@%rl%yls f )?fétﬁ%lusteqehstﬂ Ee §)al rngady 10

recorded on the disc’a oi nt romt 127 and
records i tthsrﬁltsneem@engtlméta@mm Wlﬂmtc Hh&i 3vstps C&é’é’é‘i’lllﬁédl%

later. Th%}ecy@éyﬁtﬁer@n@bh:gﬁy QﬁbﬂGﬁ:h@cﬂt@H@%ﬂc}ésM_\@ (BELD i91G) . As
proces the system con%r | ler 125 ¢ % t SC (st@g lSlS ,
Dhd thet o FHio HFPORGomE T o AP ToEs (fthi Ee SAPEEEE Ve i hg
instructi qnoﬂswm‘andersestceﬂad(s:t epe rBh2ry NQ@J7, ev:drrar Bt em ¢anledlsl er
125 detectg %&%«aﬂe&n%hg%ﬂsée acHSEE NP St fe Pw@ééséﬁ m3 the

i nstruction e disc by operating tthe operation uni
el se (st epbSisydesppéheq h‘iétepnsnéﬁ*i‘é 1nst?%t?W°F§r3ho\fMG&ei"E€i3é’&

the pr Oce%'oﬁgsél%tguélﬂfialhg @I@ﬂer@ﬁ).ra:ZQ witer®irnalihehsyst e admdaayl | er
125

ecor dj t instructi t
rand S ekt o Eot SRE Fr.2brbrbinhosh 1k S She iaRY NED |
‘(ﬁt ep 515: anﬂes%corﬁhatsmttemd:@nt ridilel @ataiZ@f eleduresl phglesfribed
ali ze" %ESS' '?l%rpf doBg ébﬁgy‘letl\laﬂﬁw ridhe: §I:£f9 Zﬁas@oauﬁrlger

125 produces t he ystem informtion and V %{1
i nf or mat | &?DSPS%W@'HH@ %Y%qeé‘sc%tlr%%ﬁf ?%%8?%‘&? h%c ?%%D SH 't hat
poi nt of tdrm@erhérdbyr enordeceheing nstdedeli.| e system area 151 and

VMG arga 154, re%ﬂBSﬁtt'h\éeJl:Q@c #é@%@%@qrwﬁ]@rﬁ s gog %teeectealggtep

Further, the system control forns In area
t he | ead- oil2:akea Fjileasﬂche@e‘?@r@r@éé@t&%ﬁa%e@?e“ﬁ“eéf}‘?)‘ °QRET ten
t er m nat esuddiei pntoramatien iketanet NG:-tpbo eEsEiengisclThe opetamiaki Zed"

disc is in conformfty. w t3§ the [r, gw%gg}% nti ee(zj1 éﬁ\éDf‘ithPze

standard afd ¢ can "he” repr ucéd even VD p ayer
r epr oduct | Bretoneyion20s Jept WEQOG@G mcﬁéﬂng \KFF‘FFWSeF%rSéﬁE’eSQ'o
FIG 16 the-LeArnsapyrdMIntWohiénNg2s waits for the recording-starting

instruction.

On the other hand, when the finalize instruction made by

E“) 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

i51 and VMG area 154, respectively, illustrated in FIG. 5 {step

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

30 and the 1ead;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-videc standard and can be reproduced even by the DVD player

for reproduction only.



processing will be described. First, the systemcontroller 125
det er mi nes whet her or not the anchor point infornmaé? ofertemher fdp
recorded in the anchor areas 160 and 161 in the file systemarea 5
151 of the disc subject to the recording (step S21). Specifically,
the systemcontroller 125 detects waet her or not the anchor point
information is recorded in the predetermned frrst anchor area 160
and t he second aNQJEItOI‘wﬁiﬂ@eﬂb@&nc%@ﬂl@hﬁo,aﬂl&hﬂémmhﬁﬁ?VM(i}Ililﬂrtlm’gi on
is record 0 lle 25.se he 10
position %’gb?% LRE é%lﬁg}?g %ﬁ&g ]?Edrt h%lrasﬁdréellsesgﬁ%%% F%rgcgf% ?%\%?‘ESt ed
by the an@ﬁ@@mmeﬁtwha’w@rmmqintf(%@wosmmt iof ot ienhiey 2l eadsind,
\tAﬂen t he %@b@cgedols?h Nhel 5&1‘%&{&?&1&?& 160 aﬁadzrschr qﬁgtf(ﬁtea@s%a&,aﬂée
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t enporary Ato —the recording fions set in steps S22 and
S23 (step 1894 pnd T‘h%nsecotnﬁea%]é‘?rérﬁr@éntlﬁé} | efherp 3-hge f8FRPHEROINE

whet her Ornf@ima: 19h| tlenge@éfdéa 2@noCepHtead ceﬁtﬁmalezs | §2t¥0 the
vvrltlgﬂ)error (é)ccurre th stem conbg%) t125futhe
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tenporary VMd area 152 and the nmporary VMA witten in the

t enpor ary NoMG DA RYpE &8“&5%‘“&%1%%@?5&% FREMRWPE PEAERODY r?ér
When t hey eitrabdeay WeTeacthof hiempst Bheh-sysddeiresont ok lcempdzbry

det er S«rgkhgw}eé H%z"é’n‘?{ ‘tf1¥ e88§tf5]%40'8ﬁe1?1{ %dﬁﬁéése%%' IndAEL ?&:‘f‘a\q"yer

When t not coi nci d e system con
125 det er ﬁ@“ﬁe@a%m aée‘%/éfSl?’f Wiiﬁj’ €¢fbr 30 occurred. Wen the
witing error i STd@tsﬁ_ﬁ;’ﬂ:&d doft 8 8RrS2E OfitMiethe tlsporaty fwcerimo i s

det ect ed '”Stﬁp {_ﬁmg ey éngr&\!é%%laﬁ(s g?f%ﬁ& ??ﬁéstbél éﬁf)e,rv&ﬁ& to

FIGS. 7TA to ress o
changed. Nawelvwpten fopheoldrargh dstefmirasheriet of et - ¢t by error
Sept enfger R2QQ6redtl sk @2y Ng Bddpensesnefedlie s@PReEAs en¥Mystidh t he
ter_rpor ary c\(/m roller 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 execuied. When they do not coincide with each other,
the system controller 125 determines that & verifying error
30 occurred.

When the writing error is detected in step S25 or when
theverifyerrorisdetectedinstep 526, aswas previouslydescribed
byreferringtoFiGS. TAto7E, the recordingaddress of the temporary
VMGI is changed. Namely, in the examples of FIGS. 7A to 7E, the



area 152 and-the tenporary VMs backup area 153 are shifted by 20h
(step S29). The systemcontroller 125 then deter ni dkSanttenher 2086
not the address after shifting reaches the end of the tenporary 5
VNGar ea 152 ort het enporaryVNGhackuparea 153 (step S30) . Nanely,
in the exanples of FIGS. 7A to 7E, #he systemcontroller 152

det erm nes whet her or not the recording address of the tenporary

VM3 reaCli*@Qo:&ﬁGlb Qcﬁdﬁé&@eg(}ﬁhhth@ taed@b&sﬁ/dtvhat iins thé e cepdrafy vhe
tenporary V Lea 1 nd the -1 I ess..t 10
of the teﬁﬁ%?& S}Bagﬁrﬂ%’r&lﬁ Z&%&f Q\'?\ﬁeaﬁ:et%h%%g%%rg&é d%raggs of
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area 152 and fihe d SMQLartte ViV BagiUiAhea t%%%n@séﬁﬂhéa&npo\f%ﬂ’
this rreans that the tenporary VM5 area 152 %ﬁg t %0% are)i
backup dar @9115%3?5‘??41@%%‘80{@3’% PRSP F2 PHFEFOTE) t He Sy ¥f em
control | einl2he delpiplieNest tFak. TIO tEDITE, tEmpavatym \tMEItroalﬁrbé52
pritten angd, exeouLes detﬁsrvxg d"0he SELOL M0 ogadﬁéggg,f G thaoather

hand, when € Tecor ress have not
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backup ar anle3:etmé i8R 530 andodhe 786h1the apRAGRS ShaY ikethy AL O
step S24, in which the sg{Htem ontrollgg3 125 wites the tenporary

i B 0 FnENT dEBPRFHY ANAreSE R REed i n step 529. In this way,
\M}en the access Bhewrhsushoadirichaddueisti ofgthertegporany YNE yerdheg

7r or 0CCyk reghy Lhe. C%cgﬁdg#lggta@%&%ﬁ Wie a%uaf 464l anan@hé hemb& rary

is witten at record ng a dress, On the ot
hand \/\heﬁ’MﬁtbaiCé(uﬁé‘tréPr#aﬁe(&tFﬂ Sé?eﬁes% Pﬁ%lf“ea?%éh?/%w?ﬁeﬁlf’%’ia@é’y ng
IS correctivg executbedand Rie SyssbepRONMEdbddp 42 U888 emmthesdisc

whet hey; or_ nof_ the reﬁlorgH;Jg_;eats7 S%%SM oh@&]g%%%%%e)éer%(ms Mas

changed13 by theedr Scessin ng rn's step
recor di ng r@dmezssz:eatsower W%cﬂaarkgze \VWESFt%sfméh%’?ﬁjélaest% wHEhiem 30
control | ere,y k2% piockesirdhe ehangednseeand) ngendteesoratny tlidrdssr st

and second ch ar eas and 1 as. .t ARt i on
(step 328)03%%2?%%61I¥r\%n1&%a s ?qer%?%hcglg% %ﬁgh&r 2y II%QJ1 ]%&? ‘ﬁ%nd
when the raweerdi2nanctioe ésrsp@-‘rarvhféﬂGt@ﬁﬁmP@Wa Ye\&aés’q‘?@ts%?riamﬂjed

since jydiergl O&rd&@s@ﬁ@?ré@;r‘ﬂ@@f&ﬁeb@@%hﬁhc@@&ﬁ&sysl‘tfe&rdmﬁ:t@merZO
Sept enber 5 v?rltéle% Ehheetgxgpoo%%SSIVg’lgI %o the recording address updated
in step 829. In this way, when the access error such as the writing
ﬁ) errorandthevefifyerroroccurred,therecordingaddressisshifted
and the temporary VMGI is written at the shifted recording address.
25 On the other hand, when it is determined in step S26 that
theverifyprocessingiscorrectlyexecuted,thesystemcontroller
i25determines whether or not the recording address of the temporary
VMGI was changed by the processing in step 829 (step 527). When
the recording address of the temporary VMGI was changed, the system
30i controller 125 writes the changed recording address into the first
and second anchor areas 160 and 161 as the anchor point informaticn
(step S28), and then terminates the processing. On the other hand,
when the recording address of the temporary VMGI was not changed,

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



Next, the tenporary VM3 reading processing will be described with
reference to a flowchart of FIG 11. As illustratedl $ertehBer R00the
tenporary VMd reading processing is executed 5 i Mmediately after
the disc is |oaded. First, the systemcontroller 125 reads the
anchor point information fromthe fi42st anchor area 160 (step $40)
and determ nes whether or not a reading error occurred (step $41).
When t he readbag-eaish og eomeurred t he system control l er 125 reads

t he anchor point (ipf or N frgrg% t RS 6 %‘%QH‘Z Qr. QL e gu(?}ste

542) and determ nes ﬂ/\,het er rn aTrea or occu
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e tenpongjiy é@’@nérf%sé%%ch@f abBe 166TRAr &y sVMAPACKIR AfLa1db3
(step S50 or. 552; Yes) Erocesm ng proceeds to step 544. 25

Sinilarl y,thensa%%{%&%%?%% 2BEREF PO S hFBIAFAEY oAl Clc ARndte be
read fromitdmpotatrstManedonsabesed 60 taadnther petonthanohoion astewp

161, the p.!b eesso& ergﬁgﬁggseip L@&%%é (ét%ptérﬁos 9@@%@ eg&e\rla Nb

i's inpossi now t he recor ress of nmpor ar'y
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Lemorary MU 8168 ks AN R LIBOLA VDB DA R AR Ay

Nanel y, e system ol er sear ches e en
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cannct be successfully read out from the temporary VMG area 152

!-) or the temporary VMG backup area 153 (step S50 or S52; Yes), the
processing proceeds to step S44.

25 Similarly, in a case where the anchor point information
cannot be read from the first anchor area 160 and the second anchox
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
temporary VMG area 152 and the temporary VMGbackupareal53. Namely,
the systemcontroller125first searchestheendportion (the 4EO0h-th
address) of the temporary VMG area 152 and the end porticn (the

6EOh-th address) of the temporary VMGI backup area 153 (step S44),



VM3 includes, atthe forenpost position thereof, the identification
information indicating that the data is the tenpora?\Se@vBinbet RH06
system control |l er 125 determ nes whether or not the identification
5 information is included in the data read out fromthe address set
in step 544. Thus, the system contrdBl er 125 can determ ne whet her
or not the data is the tenporary VM3 (step $46). Wen the
tenporary a}e{&@lea&i§ tﬁ@uada fstepicMfier¥eskep stthe. sysheathe danpotdoer
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VM3 is not recor any one or arse/ VMG area 152 and
tenporary VMG ba@k@pt%ﬁW%eré{H@I %ﬁhéﬁurfcb 46 YeRb ABT AYSGH i ne
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change (ste et erm nes vvhet her , or teréporar
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r epeat ed a\amaséekbe (Re@ding 0040 téHRhe catipesat heMEorerDEE2 podi thicons
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t he anchor
area 153, theprocessing returnstostep 545. Thesystemcontroller

{“) reads the data from the reading position before the change (step
| 545), and determines whether or not the temporary VMGI is included
25 (step 846). Thereafter, that processing is repeated. When the
reading position reaches the foremost positions of the tempcrary
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. Whenthetemporary VMGI 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. _
Tn 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



is not recorded or cannot be read out, the recorded data is read
out fromthe ends of the tenporary VMG area 152 anil t3seteshpor2dog
VMG backup area 153 toward the forenost positions thereof, thereby
5 to search for the tenporary VM3 . Wen the tenporary VM3 is not
found eventually even when the readi4dg position is advanced to the
head of the tenporary VMG area 152 and the tenporary VMG backup
area 153, ddietsysbenaciont fodilcared 25 weh ethal mrehotrheimeath fogmet t@r .
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i nvent i on ¥ai>pe eéﬁﬁ?']i’%‘ili DY) Rt g alse, I@?nc@ Fﬁe %Gp"é %rcé’ﬁdjd:fg
t he DVD- RWddiiston sf rebecrapdratt MMEULE cthahgedyotthe quaddtpesipherals

unneceppary; 40, @XeuLe e padds egriﬁgﬁ&glﬁgﬁ\?%?&r@%%eﬂaw

step SI10 in t ow chart area for the
next title™M3s 319 8¢ EE ‘P??‘PPF@EY Gt Fhed, 133 eAsTHEs BF i BEd™aHove,
the tenporartyi¥Mgoshiorortshetid bhesr- préemnaied Oinlet hie tHe slsal inhehd | me

of ending Eé}% E;V\Df%gjbnz% S84 %qldc fa?: rﬁﬁjgg?ﬂl{p Lrea 153 is

pr edet er mi ne Sns° 1R the sys tion area
when r epea‘ftf@jllﬁﬁ%%fcdlid?ng effect yiror ﬁﬁﬂ?%ﬁrﬁnwl -t he DVD- RW di sc.
Therefese, it is I[ﬁQ&&Iabbﬁe—tdés&Eﬂ}quQ/enﬂﬁaﬂfx&lﬁ hee20 hSepéLTIhak 2086

45 tenpor aarr}/ e\}{g/r%learv]\r ePeaaneth(te frEf% gtf&:;[noggdréc%r Qg O%It%ctheAlD§B-'-RVy\'hen
in the Restricted Overwrite mode. However, the application of

,_) the present invention is not limited thereto. Even in a case that

E the DVD-RW disc is fully formatted by initialization, the present

25 invention can be applied. In 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 time of ending the recording is produced
and is recorded at predetermined two positicens in the file system
information area when repeatedly recording the information onto

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



an access error occurs at the recording position of the tenporary
VMA@ due to the physical deterioration of the di sc2orSdmenbene2006
ot her reason, the tenmporary VM3 is recorded with changing the 5
recordi ng position. Therefore, even when the recording area is
physically deteriorated by repeatedl4p recording the temporary VMd,
it is possible to reliably record the tenporary VM3 . Also, if the
recor di ng faagbtaonviedr bhe hbeapar srapl YMBores iahargeisd.i kelddathen
since the an I..POi ' t] L ndi i.ng. [
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referring didethfeaR6hofndP@bRbora,0nM@mt ii9Nredddtbherithi Ehddiengnaor
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is rec ed on.a r it -type recordi medium ., After. the unit
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every tinme new unit recording 1n formation 1s recorded on the

recor di ng HedPoAs §erBetones possible 30 to reproduce the

respective unit meeordimg taf ofierabiresentr dmveheion, ecoridi ng:csediagm by
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error occurs a e tine of recording the enpor ary nanagerent
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information is recorded, temporary management information for all

**) the unit recording information already recorded on the recording

o

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 ihe
' 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



management infornmation is recorded each tine new unit information
is recorded onto the recording medium it is possiBPeSamtgmbehe2006
recording nediumis partially deteriorated due to the repeated 5
recording at the same position on the recording nmedi um and hence
an access error may occur. In the prdsent invention, since the
tenporary recording position of the tenporary rmanagenent
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i nformat | e abwayd ewttéadilye réypeiedeaod diepgodie@idum i n accor dance 5

with a;predeterm ned recording format, conprising: a recording

devi ce"whi ch records unit recording information including :

régﬁor di ng INMUEFRERL SRFPRHELEPFHducti on control information for
tr ?' Ib: ngt repr Q@l%tidxﬁr%neiort he Js%@%'ldd%’lg réuﬁﬁ@é}ﬁ@—ltgﬁe %cbb@mg

rewitable e recordi ium a tenporar

D or 1 GIPURBAUCE AG B EL. MR AL Ee B B R A

i nfo rmat negriuhor Coenpoarlyi Iaydaﬁamagcwgimaldtrtlheummﬁtthr@eogd:lon@le

i nforngg i %}JSQHQ sdednondt Bg, beWskhak] end »f@@ororlﬁg q[re%&g strsﬂlawheand
a tenpora managemant informati on record %}g{mgew ce h

records tH&HEHEHAENG TidRagdmeantd Fhttr #att i ’E‘”e‘?ﬂ?ﬁlf%? ?eth"d
recordi ng pasirtitntonhtheeseny itebltdoh ype beaceddiorgrmiedE Wopputer

apparatuses, such as a DVD recorder, a perscnal computer and the

like.



wherein the tenporary managenent information recor di ng device
changes the tenporary recording position and recor#% SepsembenZH0ar y
managenent information at the tenporary recording 20 position after
change when an access error of the tenporary nmanagenent
information occurs. 2. . The infornmed7 on recordi ng appar at us
according to claim 1, wherein the tenporary managenent information
recordi ng device 25 sets the tenparzmM recordi ng position after
change to a position which is not adjacent to the tenporary
recording position before change. 3. The information recordin
appar atus accordilng #8 &nEerRation oreqpreiey rRAfEe behpdigny records

nanagenentmfeisﬁww;ﬂ R ar e&mﬂhage&%bc&co&acﬁ gsdile ihempetasyce
managenen

t gtorrratéil g[gn as % bl oc % rmeggglerm' ned dat a
amount and"$8t & RIFESFEHPEESr §°F % 6?9“ d% bosTTPER 4% er change to a
posi tion spaced byrecnedibigikite vividtheecordapoltararoratny Hiffpgmpbiin i on
before chay r}gﬁud%pg S%lt%tgs ZQQPOIm%%lén The | REQIJRLL O T eeREsiing

appar at us ‘accor clai'm her conprising a tenporary
recor di ng Jﬁtﬁ@@@@f?q nf & nﬁ??%%ﬁ’li%%%oFIPIFFQiUGEW%eo%lt@ﬁ r’??EBFﬂJs“g
tenporary fifeehst it pastid Q@w_’élﬂdbﬂ@f—flﬁid @Bcoriiingahedigmt he tenporary

recor di gp03|t|on on the rewita ecordin a
pr edet g?m ned pogi tTBRT R M TE0r ﬂ?a%%%%tlongréée%c%r% :}%g&%}fﬁ{d} .
\‘j;l:): i nf or nextcidgnes ’emptdlangmalmmnantlsnmtmm@#@mpmmlmnﬂgmg

reint hﬁltﬁ{mlacweémaﬁggemmbe{&r PEdd 984 LEGBE el di €8)MieCeype
records sane tenporary managenent information at two different

posi tions ’Eﬁ?otrﬂén? rtabl%%t ype recording medium 6. The
i nformation recordtagpoappanatageractdndomgtiion ckapriingsieyicelbi@i n

the reyi tfﬂebéo abYRRe " EGQI L 99 Mgléﬁw@slﬁfofﬁngﬁon taearrrgor@nb@orary

managenent ormation recording area and a second ﬁ{gr}/
nanagerrentrﬁcrﬁréllﬁ%tﬁoéﬁt%%é’lndi:% ]’éﬁéétak&ﬁdt}’%%&eﬂgr‘?w m%‘é
t enporary nanagenerteinfienati@rady machenint hefbinstiob erpordiyy

Tanagenent oL Nfar iaLi.0n HecoLdlig. ar.ea.a0thd NEe SAGANLd CODAIAY Yo 20

managemant I n ormat | on recor rea e Infornmation recordi ng
apparatus %ﬁmﬂgréphgm@gpggmapﬁ1ln ormation at the temporary recording

20 position after change when an access error of the temporary

management information occurs.

Eﬁ 2. The informationrecordingapparatusaccordingtoclaim
1, wherein the temporary management information recording device

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

temporary recording pesition before change.



6, wherein the tenporary managenent information recording device
sets the tenporary recording position after change?% ce@tpobex 20625
which is not adjacent to the tenporary recordi ng position before
change in both the first and the second tenporary managenent '
information recording areas. 8. The d4&formati on recordi ng apparat us
according to claim 30 7, wherein the tenporary managenent

i nformation recordi ng device records the tenporary managenent

| nformation as a bl ogk Naying ;3 RLgdel.ermned. dala apinl, ang,
sets the tenporary recordrng positron &fter c%angel fo a position
spaced by bnéubiheckcdnpohs irftgea tEBpPOIAT Jeqosebrd PAgL PES 11 ieEmpefdr e
change. 20..3gpkLedeieAC86 yhdsh OrecHisi REAEIRLLORESEDNG] RYsition
apparatus according to claim 6, further conprisin a.%eg}c)ora%}/
recor dithg POSFRRHYT ARSTGREEPO I e EERUPHY ir%n%%loéh 18P ds™

t enpor ary facot dblrgtposirdeconding nédinmatt enpreadiceatineg powlttienpor ary
recordi ng tq]oesi texi«rPinctSa.bilQ—ﬁ e r%é&%ringrﬂrge&ilﬁﬁ second tenporary
managemnent infor et i on Fecor I ng reas on a predetermnm ned position
on the rewitable-type recording nedium 10 10. The information

recordi ng appar atsus ReCOId-Rg 1 retbabMPappahet @ feddiai heoperainy
recordi(?g fosi tion information recordLC(r)lj%fdevitc.e recc%&g§ns%g§ice
tenpor &y TR R osTEOSATY PRAP DY AR ol -8 g et v oY
E)\rg)edet er m rewrpssidneonenmnat h enanagemerttabhéctmpgeon edo e i ffegeim
11. Thﬁpés&mgﬂ%noehé S[%%ﬁ%'t <ARpgE S r @GP\ to claim 1,
e predet 0

wherein t erm ned recordi ng rmat 1s1n conformty wth a
DVD-vi deo standard, the rewitabl e-type recording medium conprises
a DVD-RW the unid. resoftiotfat frofrgmtriony dipaaabiSa¢obrdeog 20cTatn e

Set) according to.the recordi f t .1 he orary :
nanage‘rir%ntﬂ'l nf Ot i g]rlle i%e“Fﬁ/E%%H% deo %ﬁ%gg%%%%ﬁ‘f grg%mtal gﬁ st
accor di ng tonochery eesedeneRd drfarmattior reqielingf 8F ¢t 3 ¥n & 867 ng

appar at Us a6GRirdPahahfgendht Gingbiddionhioetiing Beed eapdratyrds the
recordi ng ga%?el ge‘m%grérsyr!&a%%%}arggnt informationat eachof the first temporary
management information recording area and the second temporary

20 management information recerding area.

7. The information recording apparatus accordingtoclaim

(;3 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 recoi‘ding position before change.



between a file systeminformation area and a data recordi ng area

according to the recording format. 13. An i nfor mat 2bréapsesber 9 0&nd

reproduci ng apparatus 30 which records information on a

rewitable-type recording nmedium in accordance with a

predeterm ned recording format and rdproduces the information

recorded thereon, the apparatus conprising: a tecording device

whi ch records unit recording information including recording

i nformation and rsepr i t S&g gﬁg ; ;

i nformation for. 96on@%éﬁ%ﬁggaﬁggr%ghggl%on %gt e ef%%%rgé?ér:;go Cla,um

i nformati on Berthiss qERE THIY @ LEYPRT FECHWPAS FrEeF Lo al RIeRpaE Y

{ranagenentrécakgiﬂmta@acarQﬁ!g@d nﬂ?ddﬁ\d![scﬁem&!ily REOSHTERS pogitjl.cin )
enpor ar ynanagenent | nf.ormat i or tenporarily managin t he

Ui T r abor Al R TG WA PG e8P dEEPSRe DheC P e AT CoRe 17 he

r ecor di ng fiediclamd ahd¢ erpord tynparayensrieneto i nhbimeyipe ceedEdigng

devi ce whigh . reCOordst De, LRERRISAE Yo B 2GS PBAL thBi Ot QR0 8G i fy

tenporary recording position’in a tenporary recording area defined

on the 10 ®&#Ft abl e-type recordi ng medi um wherein the tenporary

managenent information recordi ng device changes the tenporary

recordihg positi.qn d records the te rary_rmnage t

i nf orng ion at tﬁ@ ?@}%olrngf)f/martelggr 5?%%%8& %I‘i)poanraag? ”?é‘cco%gﬁré Shen
@F}t access @rarior 9, ofhetrkén t @rep Gerpyrarmnagernsingi pogitdani b gdetiyr 15
a-t enpor ary. d.2a0h 4l AgyRQST tdc8Ras NEahdTat &g rhe¢ Okdift i nde\oeet H ch
records te_rrporar%/, recor di n]%ﬁpom tion infornmation |,Qd| cating the

t enpor ary HECSPEFIRP pdsi tFod bt h@ PERITTUBFS- BPFe I8t 0Pl ng™®
medi um on eewtiedelertypaeackgpodiid ordomt he rewritabl e-type

recording nmedium and 20 a reproduci ng device which obtains the

tenporary recording }Bosi tion information and then obtains the
tenporary managengnt ‘PhiGERETG 'GP AEEFHRIt ARPIENPDr AFPTEEDr i ng
posi tion iff:gmMmtiheneid tha@pretead nehectaidingoonal Ngin edrdiomat tyon.

25 14 The, [ f oraml L on.J ecordlng and, . entagucl fge AARRLALNS neasuy

. w1tJ
accordlng to'claim érein the reproauci ng device o tains the

t enporary aurREder®AtVPIRGr it NBHT Byceagittartal iradd ayTeHEideo
20 Title Set) according to the recording format, and the temporary
management information is TMP_VMGI (Video Manager Information)

according te the recording format.

12. The information recording apparatus according to
25 c¢laim 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. BAn 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 recording information

including recording information and reproduction control



recording information in the tenporary recording area when the
temporary recording position information cannot be2BbieftsEleT rifif6
30 the rewitable-type recording medium 15. An information
recordi ng net hod which records information on a rewitable-type
recordi ng nmediumin accordance wth0 predeterm ned recording
format, the nethod conprising: 20 Septenber 2006 51 a recording
st ep whi chinfeeastisnuntdr remo:rrdﬂmgmj nf:ep:rmmicomni ntl| udiengrercetaimdi ng

| nf or et | op. 0, epr 04u1J 00, SN Bl L L OLIBLL AL ROt Ol 1 g

reproductlo e recordlng ion on the réwrjtable-ty
recordi ng medi uma @WOF@WWT“%%a@%@FlP%Pé‘i’%@SﬁieHF%ﬂHH%

tst ep whi Ckbro@ﬁ@@é‘@&t%)o&ﬁﬂ?ﬂéﬁgﬁém@ﬁﬂmgﬁ1<brﬂfd3:][ﬂ&1bb@£|rifl@rmanaghngd
enpor ecordiln 1. N matil o coO e on
L rer oot | AARAY - hratnl i b e S Sat PaRh AR Rk ASEOLASE

i nf or mat i aredveddngdimegistep which 10 records the tenporary

managenent i nfor t
our 't abl e- type. 1ac O B e o et

i nf or mat i ofFACEERI Hh%gter@Péﬁrwawé@m?% PEEBREIS] radedt disTgoTary
position anttd-8eRf $ositin LeMpeeiorafRnageieiig ahtardertined cat tidie

tenporary recor 0si tj.on atter change en_an_ac or
of ¢ he 0 BrOEar o LR et AP e HEl B o R s A R efls
Qi;ggr am prodischathr yieggréinodeutee Pravgeanthexenpesdrbyrecosdhplt er

luded i 5, a1 HRLAAMRILLES &ﬁeose%egarﬁﬁa@a%ﬁreﬁ& Ys ruhhah ohesotKls
information.on a rewitaple-type record m i n accordance

W th & pr CHRRSFAFh G CPECOIAP R ToPaE Lo RE= i SHPR T 26Ty PR
conput er terf ftactémgprasy mankheewnsrch ngfohenitden wiianmsr ecor ds uni t

recor digg i nfor ey i ol 1) udidagal 80 Qieligoh NEHIIRLE O ANtkording

reproduction contr i'nformati oh Tor controlli reproductlon
of .t he rec@HichgwhidT geARIdDFBRCTHY FEGPTELRS EO?W@nr P T i To e
medi um  a LedRekahytBagereRY rédd el g bbait jphatitiengwitvaltle -ape h

produces tenpar.ar NAag [ n g
all the unt ¢ rrgcl:]% Q& %T r%lte?%%{l;%g %g Oogln&%ei%%e%%t | e @ %pe
recording medlum, 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

Eﬁ to reproduce the unit recording information.

25 14. The information recording and reproducing apparatus
according to claim 13, wherein the reproducing device ocbtains 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 format, the method comprising:



30 recording nedium and a tenporary nmanagenent information
recordi ng device which records the tenporary nmanagéniaptember 2006
information at a tenporary recording position on the
rewitabl e-type recording nmedium wherein the tenporary managenent
information recording 20 Septenber 2006 52 device changes the
tenporary recording position and records the tenporary nanagenent
L\Ef or mat i on i nt 0 attheotr&impsesywhetordaiongs upds irecordiafst Brfochainges
en an ac [1or te eg&_g;:
%%%3?5% géﬁéﬁaﬁed|Lnéyﬁ%Eyonrn%gag dbg{fgﬂTaEbﬁ%Eol b

occurs. r%ecor ai at stores a program execufed
a corrputerlrlfﬁém%id@@ ﬁpranc@rrﬁr@ﬁhmq ORERIECHFEI ¢y appafat FEcPEIing

recor di ng inhenMetdn08n Odhearéﬁﬂ!‘dabaél-%ey@@cdx&ﬁﬁ@drh@:g.uﬂi&dl umin
accor dgsnce with a predetern ned re dé rrg%%or mat, .t he PLO r@%lch

causi ng t he conpit 3055‘?3(1%{1?%%“‘3 T RECHEA ™ W &
records urp'xtodne@sm:mhmgarynhmammemmlnﬁqrmbumrr@Hmpdmw@mmﬁwm i on

and reprodygt h%mn%f}te(cekdldﬂr&ro@ﬁ%% EéyoreQ@Bﬁ%glregr{@mgdewé on
of the recor information on the rewitabl e-type recording

medi um 15fe§°ff‘éh‘?ﬂnfﬂﬁﬁyurﬁ*raﬁ§6errent i nformati on produci ng device
whi ch produces tepRg@oatyy FRnagensit lmﬁrﬁéﬁ&m @Bch i rigespar anidhy

N0l A De MO 0L UL T b tenel A8 on oy

_ and nporary mana
k;}]or mat i orecoedbrglipegidevi o8 Vikd clwrl2Gblectyris rteherfiﬂéwp@?@wﬂr

agement i nfor gRLLON, %Eeaténwgf‘_@rr&énaﬁt@r@&{tdhﬂgoﬁ:&%hbh OfecORdihe
rewritabl e-type recordi ng nmedi um vvher& in the tenpora %(% gag&m&nt
e

i nf or mat i ﬁ%e&%?%%gthﬂemn@QrE%nﬁggr HE PERPOIAT §°
posi ti on atwhppesoy dsartalyement tenjoofoamyt e agendrt  temborarst |ztm:0|rﬂmg t he

{ enpor g Y KGRL 8L NGr 22 %9%%&%}@5 Lar scbange when, AN AL CRSPoBLLP!

of the orary nmnhagenen ormation occurs. 18. An or mati on
carrier nﬁ@ﬁ%ﬁﬁ@%!?trypﬁ@rﬁ'%:ﬂ@?n%‘%qu&ﬁ by an information carry| ng
structure constructed on a 30 rewitable-type recording nmediumin
accordance with 96. A computer programproduct carrying a computer program
executed by a computer included in an information recording
20 apparatus which records information onarewritable-type recording
medium in accordance with a predetermined recording format, the
program causing the computer to function as:
fﬁ' areéordingdevicewhichrecordsunitrecordinginformation
including recording information and reproduction control
95 information for controlling reproduction of the recording
information on the rewritable-type recording medium;

a temporary management information producing device which
produces temporarymanagement information for temporarilymanaging
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



predeterm ned recording format, the nediumconprising: a first
carrying area which carries unit recording inforntd iGetenestdi%R§
recordi ng i nformati on and reproduction control information for
controlling reproduction of the recording 20 Septenber 2006 53
information; a second carrying area@2which carries tenporary
managenent information for tenporarily managi hg all the unit

r ecor di ng deiviié® ramtgon the cempedann réberdiear pdsllien tapders@ede diheg

medi um aqgm ofﬁﬂﬁhkgga e%¥iﬂﬁkéﬁh%%i¥%“£H%oC@ﬁéiéE% E?ngﬂf%%ﬁéging

recording position information indicating a positiono

t enpor ar y PosaRkRjefERer| ARRIRatiP6R PR EFESSSeGORTT caf rihd SEPRERTY10.
The i nf or ihbhgénGar FhefrmedbtiBacesrding to claim 18, 10 wherein
the second carrying area carries one or a plurality of tenporary
managerient information, and the tenporary recording U position
information indi dat ed témnddsg medhothitisesres e myosnay exemitggdvent

i nformati %n:co%ﬁ.lt?é} iAclgadi nY 2PPARLYS. M chosRAdS LESMARAE Vior
managerrent information froman information carrier lum carryl ng

r mat ) . e
i nf or mat | GIEBYLE LREGTREEPBIPTT &r FSTTd 2B f USPEr BB HSRY Jereg™ a
rew itabl exdcyp@ariec @it ng predetininedceatcddnsg fdrrhta the program

pr edet gy mi e, £ eordLOg [ QLNBL . Le; Jediym compri sing a first. 20

carrying area Which carries uni% recording information including

([;Le))(r:]or di ng i nf or natriegnr &ing degp rodiutdh mRFoE 8RR B LS9 EE PRt EFTRBYOR
trol li ngigarductiorffy t herdeeendh NGidnf espmiduenio $LEONEL

carrying area which c%\rri es teﬁForar%/ nar}ﬁl %mant inft%r mat i on'dfor

t enpor ari I RERAGIFg H9 EHE O tY eEPH g L oPPrati™Sn TEC6FHEL 25

on the rewnrifoabbiednype trecgrdi ipbdediynyg randrdnghiredfiwar ryi ng ar ea

which garries tenporabyaFerARdnPOES IR 1 bALOSMRLngHcky gk GRI AN
a position of the tenporary managepent inforpation in the second
carryi ng SREAUCEhECTIReAAF WP HFFERAL (RT CBRHF PR SRR T RK Y AER P AYY
devi ce whiah & urdctecbheiiehparanyisecorcidag on3depesiri fapie-type

i nformati OJ.rEcﬁPgnﬁglre.ﬁ%P%nqui ce which reads the tenporary
managenent” 1 nforthati on based on the tenporary recordi ng.posi tion
i nf or mati on. a temporary management information recording devvice which

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

wherein the temporary management information recording

ﬁj 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

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

a first cafrying area which carries unit recording

information including recording information and reproduction

control information for controlling reproduction of the recording



21. The readi ng apparatus according to claim20 Septenber 2006 54
20, wherein the second carrying area carries one of? Sptarkey t3p06of
tenporary nanagenent information, and the tenporary recording
position information indicates the position of |atest tenporary
managenent information. 5 22. A readidng nmet hod which reads
tenporary nmanagenent information froman information carrier

medi um carimyppgationf ormati on by an information carrying structure

constructed on asfe%%atc%t.)l_»ﬁﬁd@/a?earm@hdamia?%g@wa}yaq%@gg@me
with a 10 predeterm ned recor H,\g format, the ne |um_co%ls ng a
first = car™PHEF HC8a *Rhi ERVRAATLEE TUMAIIPECEIYI MR i Hidr mecrEt™

i ncl udi ng infeewddiong dchi-@sdrah itan randi tapeotyiet o rdong mediiun; and

i nfor ion for _contr.oll]i re d O . L.h i :

i nfor %‘i on; a sgcgngld: d %‘%r%flﬁgﬂae%egﬁ%% gﬁp%ae%r ?een(sp%t% g%gofr%g? §/dmg
managenenteasat eemeitifonmapion Sinddapbir id yposahdeh mf attle tHsEPOFRRY

recor di ng ri-REQLMBHY OArs8GRAERIN QRet B chaVEigBhe-dupe recording
medium and a third carrying area which carries tenporary

recording position information indicating a position of the
t enpor ary managen®nt Thefiorforhativon derirher sediomthccoadiyg hgchrieal s,t he

read ngy TR0, £UHR LSl 0P 8PS, Of caf0: AN oRXISAG! LGSk ep i ch
extracts the tenporary recorcffng position informationh; and @,

r,.i):;tdi ng stEPPRRfch MReadeartie LpEMPIAPY, riida§BPetATPOL AT riREeF &1
based on theitespanasymdteear didigaposicht Pdsinist BatiRst t2mpdBarylhe
readi ng met hod ac%(r)r.d;%g to claim22, wherein the second carrying

area car ri' ¥ gREbr 18 ‘aPfty of tenporary management _

informpfion, and,phe temporary Heﬁ&?%%? 5081 1120 Ee%@é%%%?&
i ndicates the position of |atest tenporary nmanagenent infornmation.
30 management information froman information carrier mediumcarrying
information by an information carrying structure constructed on
& rewritable-type recording medium in accordance with a
predetermined recording format, the medium comprising a first
20 carrying area which carries unit recording information including
recording information and reproduction control information for
controliing reproduction of the recording information; a second
e carrying area which carries temporary management information for
temporarily managing all the unit recording information recorded
25 on the rewritable-type recording medium; and a third carrying area
which carries temporary recording position information indicating
a position of the temporary management information in the second
carrying area, the reading apparatus comprising:
anextractingdevicewhichextractsthe temporaryrecording
30 position information; and

a reading device which reads the temporary management

information based on the temporary recording position information. -

21. The reading apparatus according to claim
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20, wherein the second carrying area carries one or a plurality
of temporary management information, and the temporary recording
position information indicates the position of latest temporary

management information.

22. 2 reading method which reads temporary
management information froman information carrier mediumcarrying
information by an information carrying structure constructed on
a rewritable-type recording medium in accordance with a
predetermined recording format, the medium comprising a first
carrying area which carries unit recording informatiorn including
recording information and reproduction control information for
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
a position of the temporary management information in the second
carrying area, the reading method comprising the steps of:

an extracting step which extracts the temporary recording
position information; and

a reading step which reads the temporary management

information based on the temporary recording position information.

23. ’ The reading methed according to claim 22,
wherein the second carrying area carries one or a plurality of
temporary management information, and the temporary recording
position information indicates the position of latest temporary

management information.



