| DESCRI PTI ON Recordi ng Met hod, Recordi ng Apparatus and Recording Medi um
Techni cal Field The present invention relates to a recording nethod, a
Yecording apparatus and a recording di um whi ch are adapted for recording
i nformati on onto witable optical discs such as DVD-R (DVD- -- Recordabl e),
etc. This Application clainms priority of Japanese Patent Application No.
2002- 134746, filed on May 9, 2002 and Japanese Patent Application No.

2002- 382281, filed on Decenmber 27, 2002, the entireties of which are

i ncorporated by reference herein, Backaround Art Hitherto, in DVDs which
are optical disc of |arge capaci PESGBIPTHINr mation writable optical disc,
there are provided DVD-R (DVD Recordable) which can performonly one wite

operation, wite-onc I-d:abl (DVD- - Random Access
Rec@b@nﬁ%ﬁ{éﬁl\ﬂ&, %‘é@bk&ﬁgn@b araiie A

Menory). Anmong these optica I scs, DVD-R VD- RWare adapted to record
video data by the format i.n conformty with DVD-video format to 2 thereby
have ability to repr 8&GeEdingddeddunyi deo data even by reproduction

Technical Field

The present invention relates to a recording method, a recording
apparatus and a recording medium which are adapted for recording
information onto writable optical discs such as DVD—R (DVD—Recordable),
etc.

This Application claims priority of Japanese Patent Application No.
2002-134746, filed on May 9, 2002 and Japanese Patent Application No.
2002-382281, filed on December 27, 2002, the entireties of which are

incorporated by reference herein.

BackgroundArt

Hitherto, in DVDs which are optical disc of large capacity, as
information  writable optical disc, there are providled DVD-R
(DVD-Recordable) which can perform only one write operation, wtite-once
DVD-RW (DVD-Rewritable), DVD-RAM (DVD~Random Access
Memory). Among these optical discs, DVD—-R and DVD-RW are adapted to

record video data by the format in conformity with DVD~—video format to



(plbyback) only optical disc player. Furthernore, in this standard, the
standard of Universal Disc Format is supported to thereby have ability to
tead data on disc by conputer. FIG is a diagram show ng | ogi cal format
of optical disc by the DVD video format. In the optical disc by this
format, as shown in FIG 1A the information recording surface is
partitioned into Lead-in, Data Zone and Lead-out fromthe innernost side
which is the | eading side, wherein desired video data, etc. are recorded
in the Data Zone. Here, the Data Zone is partitioned, fromthe Lead-in

si de, UDtherebjii hasesability do mprodige mamdwa? widié e ldates even dbys yepreduetiem wher e
UDF bridge configuration is described, VMG (Video Manager) area A2 serving
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for perform ng managenent of files by video data recorded on the optical
disc. Asbldniveesad Ripe Eorenavissupparted o éhaebyaiave atiilich to seachdatesmnd
managenent information recording area is an area corresponding to file
rranagerrquscsyfggfﬂ gcific to the DVD video format. Information of TOC
whi ch i s nmanagenent | nformation for perforning nmanagenent of the entirety
of video data recorded in the real tine data recording area A3 is recorded
into the VMG &l6al 9% dingramshewing logisal format of opticakdisicriny the DVIXt
managenment 3 information recording area is an area corresponding to the
file mngg@m Format. In the optical disc by this format, as shown in FIG. 1A, the
information recording surface is partitioned into Lead-in, Data Zone and
Lead-out from the innermost side which is the leading side, wherein desired
video data, etc. are recorded in the Data Zone.
Here, the Data Zone is partitioned, from the Lead-in side, UDF
(Universal Disc Format) area Al which is file system area where UDF bridge
configuration is described, VMG (Video Manager) area A2 serving as DVD
management information area, and real time data recording area A3. The UDF
area and the VMG area are management information recording area for
performing management of files by video data recorded on the optical disc.
Among these UDF and VMG areas, the VMG area which is the second
management information recording area is an area corresponding to file
management system specific to the DVD video format. Information of TOC
which is management information for performing management of the entirety

of video data recorded in the real time data recording area A3 is recorded into

the VMG area. On the contrary, the UDF area Al serving as first management



system by conputer. Managenent information for perform ng management of

the entirety of video data recorded in the real tine data recording area A3
by the format which realizes conpatihility with file systemin conputer is
recorded into the UDF area Al. The re&l tinme data recording area A3 is a
user area where real data are recorded. As shown in FIG 1 B, video data
are recorded into the real tine data recording area A3 with VTS (Vi deo
Title Set) (hereinafter referred to as title as occasion demands) being as
unit. In this exanple, as far as 99 VISs can be provided at the maxi num
(VTS__<9pformsetishawnoidinglagea i€ ant freaVkSregpoaidsis fo the diletmenaégendenty si de,
VTSI (Video Title Set Information), VISM VOBS (Video (bject Set for the
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Picture Experts Goup) 2 which are real data are recorded. In the VTSI,
t her e i stheeentintdyl of esudeaidatp yeeordéedm thafanl tiane data soording ateai A3 Mnagement
informati on for performi ng managenent of video data by the real data. In
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discs of this kind, in the case where access is provided by conputer, a
desired fédosded intetthe AU ayga B0F to have ability to reproduce 4 the file
thus retrieved. Moreover, in the case where such optical disc is
The real time data recording area A3 is a user area where real data are
recorded. As shown in FIG. 1B, video data are recorded into the real time data
recording area A3 with VTS (Video Title Set) (hereinafter referred to as title
as occasion demands) being as unit. In this example, as far as 99 VTSs can be
provided at the maximum (VTS<99). As shown in FIG. 1C, the VTS consists,
from the leading side, VTSI (Video Title Set Information), VISM VOBS
(Video Object Set for the VISM), VISTT VOBS (Video Object Set For Titles
in a VTS), and VTSI BUP (Backup of VTSI). In the VISTT VOBS, video
data by format of MPEG (Moving Picture Experts Group) 2 which are real
data are recorded. In the VTSI, there is recorded recording position
information, etc. which is management information for performing
management of video data by the real data. In the VISTT VOBS, title menu
of video data is recorded. In this example, VISTT VOBS is option. VTSI
BUP is backup data of VTSI.

Thus, in optical discs of this kind, in the case where access is provided

by computer, a desired file is retrieved by UDF to have ability to reproduce



reproduced by reproduction only unit such as DVD player, etc., it is
necessary to realize conpatibility with the reproduction only opti cal

disc. In view of the above as shown in FIG 1D, there is perforned a
predet erm ned processing to form UDF4area and VMG area to further form
Lead-in and Lead-out. In the case where the optical disc processed in this
way is reproduced by the DVD player, a desired file is retrieved by the
VMG area to have ability to reproduce the file thus retrieved. Further, as
a systemof witing video data onto such optical discs, there are used

| ncr enentlad RdeothlisneetBesednvtmmosienalin dhe redser whdrd cuah opiialsdiscers) and
Restricted Over Wite System (hereinafter referred to as RON system.
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be noted that,, also in the RONsystem in the case where data are

r ecor dedtd nealizencenpatilsiditpvesh the dgodattiomoalseptiealtdiac kn viesoofige: | n
these | NC system and ROW system nanagenent of processing with respect to

anagoneAPORs S8R0 B PO kiR BerfBt e, & el iRy BoBNSmdRE? ™ 70,

recording procedure by the INC systemis shown in FIG 2. In the INC
system iformhsUDd areadand 3Mék afenr teafurthereforar baad+in dnel headtomh. kt the ti ne
exist at the maxi num These areas are respectively called R zone, and

managenent > yHerk 80 pHUE dBcAeelsedPl 98 Wl RVrdf¥bduced by the DVD
player, a desired file is retrieved by thé VMG area to have ability to reproduce
the file thus retrieved.

Further, as a system of writing video data onto such optical discs,
there are used IncrementalRecording System (hereinafter referred to as INC
system) and Restricted Over Write System (hereinafter referred to as ROW
system). Here, the INC system is a system of sequentially recording video
data, and the ROW system is a system applied to overwritable optical disc. It
is to be noted that, also in the ROW system, in the case where data are
recorded into unrecorded area, video data are sequentially recorded. In these
INC system and ROW system, management of processing with respect to the
optical disc such as reservation, etc. is performed by RMA (Recording
Management Area) provided at the inner circumferential side of Lead-in.

The recording procedurel by the INC system is shown in FIG. 2. In the
INC system, it is defined that as far as three areas to be written at a time exist

at the maximum. These areas are respectively called R zone, and management



Narrel y, in the case where noving picture (inmage) is recorded, in the |INC
system as shown in FIG 2A, R zone is first reserved. Here, reservation
of R zone is executed by defining area of R zone | for form ng UDF area and
VMG area which are recording area for ®managenent information to
subsequently define area of R zone 2 for formng VTSI and VISM VOBS of the
| eading VTS in unrecorded area for formng real tinme data recording area
to define the remai ning unrecorded area as area of Invisible R zone. In the
I NC system by reservation of the R zone 1 and the R zone 2, the recording

area forg efivdR ron®ispdrfemed beiMed, and an area for formng VTS|
and VTSM VOBS of the leading VIS is ensured. In the INC system video data

are recorded ipn, sequence fromthe |eading.side, of 1Rvisibl zope to
t hereby form V%ﬁg\y/d?sﬁ}fyc’?sgaw 8t QOVI%%’t‘%F‘? (Jwass r1§58?(3ﬁ%ﬁ§= Bt Y1%al data
I's conpleted with respect to one title by instruction of user, VIS 1 BUP

i s recor N syhissquenthoywit i FEGo2A, R zohetib €irst mabrvial das, sivexwation FI G 2B
toreturn to the leading side to formVIS 1 and VISM VOBS in the R zone 2

as shown i.n, FIG .2C to close the R zone..Thus I nethe. | ne VTS
i s recor&’égl &Hn¢ I"r%e%?ﬁuit%ﬁil ycﬁegfn_lng,@gg%ggﬁ ZQ3E hf8r éé?%‘%wg‘f?ﬂ%ﬁt title
I's subsequently recorded, in the INC system as shown in FIG 2D, R zone 3
i s reser WadlG naidae whithi niregrecordagoraled doeamtnagesent mfeanatoén VIS 1 and

VISM VOBS to define Invisible 6 R zone. Further, subsequently thereto, as

shown in sﬁ:s%quzelrzlﬂy\ge%ﬁl% ¥P8%f R zone 2 for forming VTSI and VISM VOBS of

the leading VTS in unrecorded area for forming real time data recording area
to define the remaining unrecorded area as area of Invisible R zone. In the
INC system, by reservation of the R zone 1 and the R zone 2, the recording
area for management information is ensured, and an area for forming VTSI
and VTSM VOBS of the leading VTS is ensured.

In the INC system, video data are recorded in sequence from the
leading side of Invisible R zone to thereby form VISTT VOBS by real data.
Further, when recording of real data is completed with respect to one title by
instruction of user, VIS1 BUP is recorded subsequently to recording of the
real data as shown in FIG. 2B to return to the leading side to form VTS1 and
VTSM VOBS in the R zone 2 as shown in FIG. 2C to close the R zone. Thus,
in the INC system, one VTS is recorded on the optical disc.

Moreover, in the case where the next title is subsequently recorded, in
the INC system, as shown in FIG. 2D, R zone 3 is reserved in the remaining

unrecorded area to ensure areas of VTS1 and VISM VOBS to define Invisible



formed by recording of real data thereafter to form VTSI BUP to form VTS |
and VISM VOBS in the previously ensured area as shown in FIG 2F. Thus, in
{he optical disc, as shown in FIG ZG t he subsequent VTS is recorded.-In
the INC system in the case where titbe is subsequent |y recorded,

unrecorded area is simlarly defined to successively record VISs. On the
contrary, with respect to the optical disc in which VISs are successively
recorded so that real tine data recording area is forned as stated above,
in the INC system as shown in FIG 2H, recording procedure is executed by

form ng WDFome.GRurdnd, M&lﬁequeﬁtlpyhénemlaszmommmﬁ(}n@ﬂ ¥ TSTTVOBS s m
Lead-in and Lead- out so that conpatibility wth the reproduct | on only
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VTSM VOBS of respective tltles to record these data into the R zone lto

cl ose than® VOSM NOBSein theepmvioundy pneneduarealns shveviRiW\EI(s 2dnThaisshown in
FIG 3. In the RONsystem as shown in FIG 3A, recording areas for Lead
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data such as NULL, etc. to ensure areas. Wen these areas are ensured in
this way the E(Nébsﬁﬁtam,a'n&heemsem}ilﬁbltjﬂe? is swtmedadntlpsestrabed, unrdciogledB, in
the RONVWsystemto thereby form VISTT

area is similarly defined to successively record VTSs.

On the contrary, with respect to the optical disc in which VTSs are
successively recorded so that real time data recording area is formed as stated
above, in the INC system, as shown in FIG. 2H, recording procedure is
executed by forming UDF area and VMG area by finalize processing to
further form Lead-in and Lead-out so that compatibility with the reproduction
only optical disc is realized. In this case, in formation of the UDF area and the
VMG area, data of UDF and VMG are generated from data of VTSI and
VTSM VOBS of respective titles to record these data into the R zone 1 to
close the R zone 1.

Then, recording procedure by the ROW system is shown in FIG. 3. In
the ROW system, as shown in FIG. 3A, recording areas for Lead-in, UDF,

VMG and VTSI and VTSM VOBS of leading title are ensured in advance by
Padding. Here, the Padding is processing for recording dummy data such as

NULL, etc. to ensure areas.

When these areas are ensured in this way, video data are sequentially



VOBS by real data. Wen recording of real data has been conpleted with
respect to one title, VTSI BUP is subsequently recorded as shown in FIG 3B
40 further execute padding processing for the purpose of ensuring recording
areas of VTSI and VTSM VOBS of the sufisequent titles. Mreover,
subsequently, returning to the | eading side, VISI and VISM VOBS
corresponding to recording of real data are forned as shown in FIG 3C
Thus, in the RONsystem one VIS is recorded onto the optical disc.
Further, in the case where the next title is subsequently recorded, in the

ROW syst ggBordéd shosowh il I3G 358, i aecROWIsiqeih® flagebydoan SATSTAr med by
VTS i nmmedi atel y t herebefore, VTSTT VOBS and ST BUP are fornmed by

recordin real dat.a t xecut e paddi rocessing for th rpQse of
enur i no Y@BS: &Y msahais WhERvARsordRg of Sl 288 B Bt cotmidlewdl WA Ty Pes.
Further, subsequently, as shown in FIG 3E, VISI and VTSM VOBS are forned.

Thus, asr@?@\ﬂﬂtd Bn€ ke, 3FTST BB 4b setshegaenily Fetsrdedemostindn dmHRIGL BB opt i cal
disc. In the RONsystem in the case where titles are continuously

recor ded rocessi ng ,such as paddi n tc,is simlarly executed.,to
successi 1IYTHAEE SKECHS RIS HRRCESHIS doY, the,PRFPGSSs b eHSHNE Recfingal di sc
I n which VISs are recorded in succession in this way so that real tine
dat a r ecgredfisn@fafegShamd PEESMOM®BS ioff thre fRO4équaitenitless Mloreovem FI G

3G, UDF area and VMG 8 area are fornmed by finalize processing simlar to
that of the dNCaYS @MA%ae to the leading side, VTSI and VISM VOBS
corresponding to recording of real data are formed as shown in FIG. 3C. Thus,
in the ROW system, one VTS is recorded onto the optical disc.

Further, in the case where the next title is subsequently recorded, in
the ROW system, as shown in FIG. 3D, succeeding to the padding area
formed by VTS immediately therebefore, VISTT VOBS and VTST BUP are
formed by recording of real data to exécute padding processing for the
purpose of ensuring.recording areas for VTSI and VISM VOBS of the
succeeding titles. Further, subsequently, as shown in FIG. 3E, VTSI and
VTSM VOBS are formed. Thus, as shown in FIG. 3F, the subsequent VTS is
recorded onto the optical disc. In the ROW system, in the case where titles are
continuously recorded, processing such as padding, etc. is similarly executed
to successively record VTSs.

On the contrary, with respect to the optical disc in which VTSs are

recorded in succession in this way so that real time data recording area has

been formed, in the ROW system, as shown in FIG. 3G, UDF area and VMG



further formLead-in and Lead-out so that conpatibility with reproduction
only optical disc is realized (Japanese Patent Application Laid Open No.
2001- 351314 publication). Meanwhile, in the case where DVD-video format
recording is generally performed witf respect to DVD-R or DVD RW nedi a,
file system for perform ng nmanagenent of intermediate state is required.

I f corresponding recording is recording only based on the DVD-video
standard, since information for perform ng managenent of VIS is also held
inthe file system in the internediate state, in the case where VIS is
erased, eaagenfitned by pfxsdlizeopravessinptsinfikpawethat Sif thedNCadysRamttor
Nunmber) on nmedia is perforned. By utilizing such information, it becones

Ecanpl ¢, TR elrth ey 56 800 A TBBRRbISBF FR P THED dsBhrigHER:
I nformati on are recorded onto DVD-R along real tine, information are

recor dedohly optiesl disdhay acalizdd (JagameperPaem Agplodtioni baidlGpebNel ayer
for reproduction only DVD player on which information have been recorded

2005- 065 F4T AR ARHEIFREOPR i di scl osed { echnal ogy, | n the case where
i nformation are recorded onto DVD-R while being in conformty with the DVD
vi deo st andar dvizamsdild, oibethef casaf wherat DdD-avideoadormatc Iredordgny TS 9
i ncl udi ng VOBS and VTSI which are reproduced, and VM3d for controlling
generally performed with respect to DVD—R or DVD-RW media, file system
for performing management of intermediate state is required. If corresponding
recording is recording only based on the DVD-—video standard, since
information for performing management of VTS 1s aiso held in the file system
in the intermediate state, in the case where VTS is erased, management of
position of empty (space) LSN (logical Sector Number) on media is
performed. By utilizing such information, it becomes possible to newly make
recording at the corresponding position.
For example, there is disclosed a technology in which in the case
where information are recorded onto DVD—R along real time, information are
recorded in order to have ability to perform reproduction also by player for
reproduction only DVD player on which information have been recorded
irrespective of real time (Japanese Patent Application Laid Open No.
2002-063765 publication). In this disclosed technology, in the case where

information are recorded onto DVD—R while being in conformity with the

DVD video standard caused to be of configuration at least including VTS



reproduction of one or plural VTS or VISs, VIS is recorded onto the DVD-R
to generate tenporary VM3 which is tenporary control information which
«corresponds to the recorded VIS and for formng VM3 later to record it
onto the DVD-R after recording of VIS%o record generated tenporary VM3 s
onto the DVD-R every tine VISs are recorded onto the DVD-R. As stated
above, when unit recording information is recorded, tenporary control
information is generated to tenporarily the tenporary control information
t hus generated onto wite-once recording nedium whereby even in the case

where pl @iidhding VOBSad WTSInfvbicipbreoreproducat; ande MG tihe controflingnce
recordi ng nmedium prinmary managenent control information is precisely

recorded | ater using. tenpoyar t r ol iaf or. i on_havi.ng the |atest
cont ent f‘?i’rt‘ﬁéllcgé? ﬂg\fg‘leaﬁrl P{‘Vafo\?@ eeﬁt\éTSﬁfo t}Soﬁe‘%‘EQSSd?WS) éﬁ%ng r eal
time with respect to the wite-once recording nmediumin conformty with

recor di nOYDRto beneraed tadpotarg Vi ywhictoisdenporadi contvli inffoiraathet  based
on the prem se of information recording along real tinme. However, there is

a0, WHich £ogisRBenys bt U REpragL Y Eha i BhrdtbB Y ROL BT B Ace o ¢ abi e
canera integrated type video recorder in place of magnetic tape. In this
case, init bateahy ddVIdARI afiar tedordingaoE T Bntce geadrddgeanepeatedi teaporaegor der s,
there are sonme portable canera integrated type video recorders 10 which can
record ng}l\/ﬁﬂsyon"{gvthg %chjﬁ re%ex(}; Hﬁ%e‘bTS%uére%éc?rd%hi dnlto %8 DYP-R. As

stated above, when uni£ recording information is recorded, temporary control

information is generated to temporarily the temporary control information

thﬁs generated onto write-once recording medium, whereby even in the case

where plural unit recording information are recorded at the write-once

recording medium, primary management control information is precisely

recorded later by using temporary control information having the latest

content to thereby have ability to execute information recording along real

time with respect to the write-once recording medium in conformity with

recording format for reproduction only recording medium which is not based

on the premise of information recording along real time.

However, there is a demand that extended files are also recorded onto
DVD-R media. For example, it is conceivable that such optical discs are
applied to portable camera integrated type video recorder in place of magnetic

tape. In this case, in the conventional portable camera integrated type video

recorders, there are some portable camera integrated type video recorders



(irmage). Therefore, also in optical discs of this kind, it is desired that
still pictures (inmages), etc. except for noving picture (imge) can be
4ecorded. Also in the case where such extended file is held at internediate
file system any management informati®bn for recognizing space use state is
requi red. However, there is the problemthat managenent information for
DVD-vi deo and/or plural kinds of extended file managenent information nust
be referred in order to obtain enpty space information so that nounting
beconmes conplicated. In addition, there is the problemthat, in the case of
mount i ngwifiéte fcand pesordohior emy ymoviny eitmeegdmbge), butt alsec etillspiam@ssi bl e
to recognize LSN in which recording is subsequently started. In the case
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onto the disc, it is necessary to once partition the recording contents as
area me?idtﬂlm (bhagespert. sgces for hiieviagtpicthios (imxayw)lcan betrecosdatecessary to
wite informati on which provides basis of the file systemto conplete VIS
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di sc to joudge next reproduction area. There are instances where sone
pl ayers cwdiont, @ey foammgapendinfiramtion dos e@cbgszimnepacei nse atatenious 11
reproduction. Accordingly, it is required to prepare extended areas while
required. However, there is the problem that management information for
DVD—video and/or plural kinds of extended file management information
must be referred in order to obtain empty space information so that mounting
becomes complicated.

In addition, there is the problem that, in the case of mounting which
does not comply with extended file, it becomes impossible to recognize LSN
in which recording is subsequently started.

In the case where the DVD disc is used as recording medmum and
recording is made by the DVD video format, since recording contents are
recorded in succession onto the disc, it is necessary to once partition the
recording contents as area when kind of recording is different. For example, it
is necessary to write information which provides basis of the file system to
complete VTS area. However, in such reproduction bridging over the VTS
area, management area of reproduction must return to management area of the

entirety of the disc to judge next reproduction area. There are instances where

some players cannot perform reproduction in a seamless manner in continuous



continuing areas of the VIS as far as possible. Disclosure of the Invention
In view of problens of the prior arts as descri bed above, an object of the
present invention is to provide a disc recording method, a disc recording
apparatus, and an optical disc which ¥an record files of still pi ctures

(i mages), tee. except for noving pictures (imges), and which are adapted
to have ability to prepare extended area while continuing areas of VTS as
far as possible. In the DVD video format, the above-nentioned VISs are
continuously recorded so that sean-fless reproduction can be perforned.

However ,repradiection. oAabidinglyy et riecraqiatd to rprepadi egtenided areder whilleo t he
sane nedi um it Is not inevi tabl e that the above-nentioned VTS area may be

di vi ded. . vi.ew of tﬁt WS e condlfg on for entering the extended area
S causcé%:]1 ndu]agag?qsl hF 4 Wﬁpf}ﬁ% ‘ng for dividing VTS only when

recordi ng must be truly conducted. For exanple, in the case of equipnents
capabl e of recording still pictures (imges), there are many cases where
the operation node is divided into node for still picture and node for
novi ng B iure f I nve lence of the system In the case where noving
pi cture ECOTHF b% Iﬂ)‘é‘?nf even if the swtch is switched into the
node for 12 phot ogr aphi ng sti II pi cture as node, when an operation for
actual |y phothgvmhiofgrebleints pf dtaipaof arty.as ddsoribed abovepanicbjeatsifed down)
I S not

the present invention is to provide a disc recording method, a disc recording

apparatus, and an optical disc which can record files of still pictures (images),

tec. except for moving pictures (images), and which are adapted to have

ability to prepare extended area while continuing areas of VTS as far as

possible.

In the DVD video format, the above-mentioned VTSs are
continuously recorded so that seamless reproduction can be performed.
However, since information are recorded in recording time order onto the
same medium, it is not inevitable that the above-mentioned VTS area may be
divided. In view of the above, the condition for entering the extended area is
caused to be strict to perform processing for dividing VTS only when
recording must be truly conducted. For example, in the case of equipments
capable of recording still pictures (images), there are many cases where the
operation mode is divided into mode for still picture and mode for moving

picture for convenience of the system. In the case where moving picture

recording is performed, even if the switch is switched into the mode for



performed, mark of end of recording of noving picture is not nmade onto the
disc. Moreover, simlarly also with respect to still picture, until
+ecording of noving picture (pushi ngl down of start button) is nade next,
even if the switch for switching th Zrode i s positioned at the side of
noving picture, the state of the disc is caused to remain in the still
picture state. Nanely, in the case where recording is made by the DVD vi deo
format onto the DVD disc, way of witing as shown in FIG 4 is conceivable.
In FIG 4, the area [1] is a reserved area for finally witing file system
etc., th?h@togmglﬁilgi stil rpastare eds aneald, owhean ageneperatiosa fof wrigallind t he
area [3] is an area for directly witing video data. The area of VIS is
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are ensured so that the state where recording has been nade only into the
area [ 3] perfonnepamadk fof @md ohrexwodingdos marwing Imctuhe it ast masieppetioedicas VTS,
information therefor is recorded into the area [2]. Thereafter,
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read, and information except for noving picture cannot be witten. Since
att enpt i@vimgl@ictarevpusking downpofcttartdutiony is fuade mixtcevarsifibe skotdm of VTS,
it isrequired to conplete VIS. As a result, 13 the portions of the area

2] 2 BBk e ORISRt RS haipbichzespase of nce

the disc is caused to remain in the still picture state.

Namely, in the case where recording is made by the DVD video
format onto the DVD disc, way of writing as shown in FIG. 4 is conceivable.

In FIG. 4, the area [1] is a reserved area for finally writing file system,
etc., the area [2] is a reserved area for management area of VTS, and the area
[3] is an area for directly writing video data. The area of VTS is constituted by
repetition of write operations of the area [2] and the area [3]. During ordinary
recording operation, the area [1] and the area [2] are ensured so that the state
where recording has been made only into the area [3] is prepared from
unrecorded state. In the case completed as VTS, information therefor is
recorded into the area [2]. Thereafter, information of disc up to that VTS are
recorded. Namely, unless there results the where VTS 1s completed,
information up to that time cannot be read, and information except for moving

picture cannot be written. Since attempt is made to write still picture in a

form which is not form of VTS, it is required to complete VIS. As a result,



possibility that reproduction of video data bridging over VIS may not be
performed in a seanl ess manner. Accordingly, the area [31 is required to be
as long as possible. In view of the above, in connection with such
recording, in place of conpleting VIS'in the state where node changeover
switch is placed in, e.g., "noving picture” or "still picture”, when
switch for hastening recording in corresponding node, e.g., start key in
the case of noving picture, or shutter key in the case of still picture is
pushed down, an operation for conpleting the VIS is perforned for_the
first ti e poreonstditherdgagd] and thearsai8] apeplacedinrosgepletedcfeanyedf r om t he
previous node. It is to be noted that nenory is provided within the system
so as tohave ability f I . the. phot . bei ng
processe&hﬁd%mg’B%%%é?éﬁ%ﬁﬁéﬁﬁ%ﬂhgﬁgﬁéﬁahggggég@i%61@gégﬁgﬁggﬁfgfﬁgﬁtine
during which processing thereat is being perforned is perfornmed. The

recor di ngpossbiity that cegrodpation bé yides elata ibridging covérs VA evaediot de a
recordi ng method of recording a file to be recorded and nmanagenent

i nformatign.for ithe fi .ot ser . ' 2 ' uch a
manner  Retterfiech e SRt cradicintle Anb G FAT R FRELET bbe

recording nethod conprising: switching recording format of the file and
the managdorgtsipoksibimt i bnviewt bf tespleve, in conseciien watesudhhregseedingance
with 14 attribute of the file; and recording, onto the recordi ng medi um

managenesh pihfl YAy Y G BESERCRREH S BRhngliRer Shitidh o
placed in, e.g., “moving picture” or “still picture”, when switch for hastening
recording in corresponding mode, e.g., start key in the case of moving picture,
or shutter key in the case of still picture is pushed down, an operation for
completing the VTS is performed for the first time under the judgment where
the operation mode is changed from the previous mode. It is to be noted that
memory is provided within the system so as to have ability to perform
buffering of the photographed data being processed for a predetermined time,
and processing completed for a time during which processing thereat is being
performed is performed.

The recording method according to the present invention is directed to

a recording method of recording a file to be recorded and management

information for the file into a user area of a recording medinm in such a

manner that the file and the management information form a set, the recording
method comprising: switching recording format of the file and the

management information with respect to the user area in accordance with




recording format is instructed, and closing the recorded file in the
previous recording format to start recording in the new recording fornmat.
Moreover, the recording apparatus according to the present invention
conprises: managenent information genétating neans for generating
managenent information for a file to be recorded; recording neans for
recording, into a user area of a recording nedium the file and the
managenent information corresponding to the file in such a manner that the
file and the managenent information forma set; and control neans for

cont r ol | iangibope dtthe fiephindtret @aking t trtontheageorting i médrumat managementt i ng
means and the recordi ng neans, wherein the control neans perforns a control
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record, onto a recording nmedium nanagenent information in a previous
recor di ngeéardiveg fomhenissimsttucedd, raxb chising ithe zecmded eftler o e prawiews i s
i nstructed, and closes the recorded file in the previous recording formt

medt um adeoraing fdtb Tl ek RO T LB R, ecoraing

medi um in which control programis recorded wherein the control program
can be read by Mommver,ofheaeoprdieg,appasatosaccatdipg dgrthenpr8sengiingeriteen ur ed by
all owi ng the control conpute provided at a recording unit for recording,

Into a uset, F&R: Onhaldhitnt CIRFHIH L drBradng’ fied® Por generating
management information for a file to be recorded; recording means for
recording, into a user area of a recording medium, the file and the
management information corresponding to the file in such a manner that the
file and the management information form a set; and control means for
controlling operations of at least the management information generating
means and the recording means, wherein the control means performs a control
to switch recording format of the file and the management information with

respect to the user area in accordance with attribute of the file to record, onto a

recording medium, management information in a previous recording format
when start of recording in a new recording format is instructed, and closes the
recorded file_in the previous recording format to start recording in the new
recording format.

Further, the recording medium according to the present invention is
directed to a recording medium in which control program is recorded, wherein

the control program can be read by a control computer, the control program




recorded and rmanagenent information for the file in such a manner that the
file and the managenent information forma set, to function as control
qreans for performng a control to switch, in accordance with attribute of
the file, recording format of the fi'® and the managenent information with
respect to the user area, recording, onto the data recordi ng nmedi um
managenent information in a previous recording fornmat when start of
recording in a new recording format is instructed, and closing the
recorded file in the previous recording format to start recording in the
new r ecobaing féatureat by latlozddp tthe montrod cosmpartet, pooveldid ah sarswordingounid t he
present invention is directed to a recording nediumin which control

Comput or [oF HEGEpoin D Ao dnpd: FE e ReaoR ABsRRy Endiesarne™
conputer, provided at a recording unit for recording, into a user area of

a data r eecordiedgame diamagement iihfortmatioa forcthedeld snshciaaageneern thatfthe mat i on
for the file in such a manner that the file and the managenent information

record, - oeach e 8e AReFOG et 0 Rl DB Ko SBRERT lcebS

recording format when start of new recording, after user has perforned a
pr edet er fongerforming @fcontrobrtdi switdpeinaacamdanee wWis tattmbndel of st Gleysi ng
the recorded file to start new recording. 16 Brief Description of the

Drawi ngs rg&%‘iné'%ofrﬁai Br #& L 3463E ﬁiﬁﬁéjgélﬁéntefﬁ%ﬁﬂgﬁ&? itk rE¥fcY tgeo

the user area, recording, onto the data recording medium, management
information_in a previous recording format when start of recording in a new
recording format is instructed, and closing the recorded file in the previous
recording format to start recording in the new recording format.

In addition, the recording medium according to the present invention
is directed to a recording medium in which control program is recorded,
wherein the control program can be read by a confrol computer, the control
program being featured by allowing the control computer, provided at a
recording unit for recording, into a user area of a data recording medium, a
file to be recorded and management information for the file in such a manner
that the file and the management information form a set, to function as control
means for performing a control to record, onto the data recording medium,
management information of recording format when start of new recording,
after user has performed a predetermined number of recording operations, is

instructed, and closing the recorded file to start new recording.



format. FIGS. 2A to 2H are diagrans used for explanation of recording by
the INC system FIGS. 3A to 3G are diagrans used for explanation of
secording by the ROWsystem FIG 4 is a view showing, in a nodel form
fundanmental recording nethod in the ddse where recording is perfornmed onto
DVD disc by the DVD video format by the present invention. FIG 5 is a

bl ock di agram showi ng the configuration of an optical disc
recordi ng/ reproduci ng apparatus to which the present invention has been
applied. FIG 6 is a flowhart show ng the procedure of processing executed
at the tine of turning ON of power supply in the optical disc
recordi ng/ reproduci ng apparatus shown in FIG 5. FIGS. 7A to 7K are views

Sti11 i GUPECRRHIBHgR R REbieni T he opti cal dise o e A

recordl ng/reprodum ng apparatus shown in FIG 5. FIGS. 8A to 8D are views

used for expl ardiGnlaf to ritl2rareddiageardy usedafprnexplanadon roft DOVD HHdeo 9 is a

di agram used for explanation of directory structure in the optical disc.
format.

FIGS. 2A to 2H are diagrams used for explanation of recording by the
INC system.

FIGS. 3A to 3G are diagrams used for explanation of recording by the
ROW system.

FIG. 4 is a view showing, in a mode} form, fundamental recording
method in the case where recording is performed onto DVD disc by the DVD
video format by the present invention.

FIG. 5 is a block diagram showing the configuration of an optical disc
recording/reproducing apparatus to which the present invention has been
applied.

FIG. 6 is a flowchart showing the procedure of processing executed at
the time of turning ON of power supply in the optical disc
recording/reproducing apparatus shown in FIG. 5.

FIGS. 7A to 7K are views used for explanation of recording
processing of moving picture file and still picture file by the INC system in

the optical disc recording/reproducing apparatus shown in FIG. 5.

FIGS. 8A to 8D are views used for explanation of intermediate



FIG 10 is a flowhart showi ng the procedure of recording processing in
the optical disc recording/reproduci ng apparatus shown in FIG 5. FIG 11
is a flowhart show ng the procedure of reproduction processing in the
optical disc recording/reproduci ng apgdratus shown in FIG 5. FIG 12 is a
fl omchart showi ng the procudure of recording processing after 99 chapters
have been recorded by the optical disc recording/reproducing apparatus to
whi ch the present invention has been applied. FIG 13 is a flowhart
showi ng the procedure for erasing the last chapter within VTS by the

opti cal dnssagementdnfomatpsnduci ng apparatus to which the present

I nvention has been applied. Best Mdde for Carrying Qut the Invention

Enbodi nent s of resept _inventkon wil] now be explained in detail wth
Foference to t HICE & i AeaeiaRi TG4 Box HiblarBBiin St FEIBHDStnkRafih b o
e.g., an optical disc recording/reproducing apparatus 100 caused to be of

t he conf iogical dise. as 18 shown in FIG 5. The optical disc
recordi ng/ reproduci ng apparatus 100 shown in FIG 5 is adapted to record
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in the optical disc recording/reproducing apparatus shown in FIG. 5.

FIG. 11 1s a flowchart showing the procedure of reproduction
processing in the optical disc recording/reproducing apparatus shown in FIG.
5.

FIG. 12 is a flowchart showing the procudure of recording
processing after 99 chapters have been recorded by the optical disc
recording/reproducing apparatus to which the present invention has been
applied.

FIG. 13 is a flowchart showing the procedure for erasing the last
chapter within VTS by the optical disc recording/reproducing apparatus to

which the present invention has been applied.

Best Mode for Carrying Out the Invention

Embodiments of the present invention will now be explained in detail
with reference to the attached drawings.
| The present invention 18 applied to, e.g, an optical disc

recording/reproducing apparatus 100 caused to be of the configuration as



The optical disc recording/reproducing apparatus 100 is a portable canera
integrated type video recorder, and is adapted to record inage pick-up
results onto DVD-R (DVD-Recordable) 2 by the INC system The optical disc
recor di ng/ r epr oduci ng apparatus 100 cb¥hprises a video input unit 3, an
audi o input unit 5, a conpression/expansion processing unit 6, a header

i nformati on processing unit 7, random access nenories (RAMs) 9, 15, a
systemcontrol |l er 10, an operation unit 11, a nonitor unit 12, a

vi deo/ audi o encoder 13, a DVD signal processing unit 14, an anal og front
end unit sAewnanMRr5.drive control unit 1S, an optical head 19, a spindle
notor 20, and a sled notor 21, etc. The conpression/ expansi on processing

unit 6 is co sed .of .a.video processing.section, 6 audi.o ssi ng

section 62, andeoniid dirceroarBeterT eIt Furay’ 100 VB RATEY S S

recordi ng/ reproduci ng apparatus 100, the video input unit 3 serves to

convert & wigisledstogreebrdvima e i;ﬁck—ﬁﬁggtbsﬁltslorw@ anesptidal dibt 2 oEDVP-Rrage

pi ck-up nmeans (not shown), or a video signal inputted from external

equi prment,..jinto_a di 'iﬁl signal to thereby generate video data to deliver
§ wHLCle

t he vide:D ERFﬁﬂ ated to the conpression/expansi on processing 19
unit 6, the nonitor unit 12 and the video/audi o encoder 13. In this

exanpl e, the i ThgeoplicK-dipc reamslingtépdedcing appatbs 100astpporiablege
pi ck-up result by noving picture (inage), or inmage pick-up result by still
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results onto DVD—R (DVD—Recordable) 2 by the INC system.

The optical disc recording/reproducing apparatus 100 comprises a
video input unit 3, an audio input unit 5, a compression/expansion processing
unit 6, a header information processing unit 7, random access memories
(RAMSs) 9, 15, a system controller 10, an operation unit 11, a monitor unit 12,
a video/audio encoder 13, a DVD signal processing unit 14, an analog front
end unit 16, a motor drive control unit 18, an optical head 19, a spindle motor
20, and a sled motor 21, etc. The compression/expansion processing unit 6
is composed of a video processing section 61, an audio processing section 62,
and a multiplex processing section 63.

In the optical disc recording/reproducing apparatus 100, the video
input unit 3 serves to convert a video signal which is image pick-up result
obtained by image pick-up means (not shown), or a video signal inputted from

external equipment into a digital signal to thereby generate video data to

deliver the video data thus generated to the compression/expansion processing



adapted to selectively input video data by noving picture or still picture
In accordance with control of the inage pick-up neans by the system
controller 10. The audio input unit 5 serves to convert an audi o signal
acquired by nicrophone, or an audio 3 gnal by external input into a
digital signal to thereby generate audio data to deliver the audio data

t hus generated to the conpression/expansion processing unit 6, the nonitor
unit 12 and the video/audi o encoder 13. The operation of the

conpr essi on/ expansi on processing unit 6 is switched by control of the

syst em cgpit'® therméfitoAtink N andeheovideegardio racotidrel 3 colipties example,
a/ expansi on processing unit 6 perforns data conpression of video data and

audi o dat.a by using the random.access ry. 9t erform. mul tipl
processi Hf 1HaLe ANk IPHERNS l?ﬂélaﬂgtlé aﬁﬁﬁﬁ“ﬁ%%&’éﬁdm%% ngguﬁ‘ﬁ%lﬁgﬁn%
i nformati on processing unit 7. Moreover, at the tinme of reproduction, the

conpr ess i PPICLES (INALS S B rienagiel pick-geresedt by sifippiatee iatage)pt ai ned
fromthe header Tnformation processing unit 7 into video data and audio

data by using the.r om access r thereafter.to respect., vel
per f or m §RAEL ng)@ﬂaéﬁ-gt?‘&nsxs e‘é‘?nﬁ@?%i@ut He h}ft é{lcieﬁhén t%‘ﬁlﬁﬁglgo t he
nmonitor unit 12 and the video/audio encoder 13. Nanely, at the
conpr essiadap@xpaNSEledtipelgcepai nddemidat®d byatotvings picterebr stk piatiregin t he
vi deo processing section 61 serves to perform data conpression

accordance with control of the image pick-up means by the system controller

10.

The audio input unit 5 serves to convert an audio signal acquired by
microphone, or an audio signal by external input into a digital signal to
thereby generate audio data to deliver the audio data thus generated to the
compression/expansion processing unit 6, the monitor unit 12 and the
video/audio encoder 13.

The operation of the compression/expansion processing umit 6 1s
switched by control of the system controller 10. At the time of recording, the
compression/expansion processing unit 6 performs data compression of video
data and audio data by using the random access memory 9 to perform
multiplex processing thereof to output the data thus processed to the header
information processing unit 7. Moreover, at the time of reproduction, the
compression/expansion processing unit 6 serves to separate data obtained

from the header information processing unit 7 into video data and audio data

by using the random access memory 9 thereafter to respectively perform data



of video data outputted fromthe video input unit 3 under control by the
systemcontroller 10 to output the data thus obtained. At this tinme, in the
tase where video data is noving pictugf (i mage), data conpression is
perfornmed by the format of MPEG 2, wh&reas in the case where video data is
still picture (inmage), data conpression is perforned by the format of JPEG
(Joi nt Phot ographi ¢ Coding Experts G oup). Mreover, at the tinme of
reproduction, the video processing section 61 perforns data expansion of
video data outputted fromthe nultiplex processing section 63 in

cor r espoaspanséonitherepfi¢o eatpuicihepdass shon obtaimed te bee swdnita unit gdtanthe dat a
t hus obtained. Mreover, at the tinme of recording, the audi o processing

section ressi on of audio data inputted fromthe audio
I nput un;ﬁfegﬁgkﬂ{@ ggégrr% MPEG Dol by audio or linear PCM (Pul se Code

- Modul ation), etc. to output the data thus obtained. Further, at the time of
reproduct i on, Nenelydatdhpreomgressignsxpansiongropessing nnltcﬁataaﬂw(pmﬁaﬁn of
audi o data obt ai ned fromthe nmultiplex processing section 63 to output the

data thu &ﬂh gg&goteﬁﬁ F%}h tSEEtl(B s%?vés%%(%{fé&iq? dabf oM é&éd@

proce55|ng se V|S|onal ex processing of

vi deo 21 data outputted fromthe V|deo processing unit 61 and audi o data
out put t eaf videm date euphedrizosshagideetinput 62it & vudpucontel dut the hus
processed to the header information processing unit 7. In addition, at the

time of 55?% ghtrBIler & BH{ﬂdt%%Xdé%B%%%b@Qin%ﬂCt |ONfRS 1RAEY P the

separ at e at a an audi o

case where video data is moving picture (image), data compression is
performed by the format of MPEG 2, whereas in the case where video data is
still picture (image), data compression is performed by the format of JPEG
(Joint Photographic Coding Experts Group). Moreover, at the time of
reproduction, the video processing section 61 performs data expahsion of
video data outputted from the multiplex processiﬂg section 63 in
correspondence with the data compression format thereof to output the data
thus obtained. Moreover, at the time of recording, the audio processing
section 62 performs data compression of audio data inputted from the audio
input unit 5 by the format of MPEG, Dolby audio or linear PCM (Pulse Code
Modulation), etc. to output the data thus obtained. Further, at the time of
reproduction, the audio processing section 62 performs data expansion of
audio data obtained from the multiplex processing section 63 to output the
data thus obtained. Further, at the time of recording, the multiplex

processing section 63 performs time-divisional multiplex processing of video



data fromtine-divisional multiplexed data outputted fromthe header

I nformati on processing unit 7 to respectively output the video data and the
audio data to the video processing segtion 61 and the audi o processing
section 62. The nmonitor unit 12 is co%&rised of a display nechani sn speech
processi ng mechani smfor nonitoring video data inputted fromthe video

i nput unit 3, audio data inputted fromthe audio input unit 5, and/or video
data and audi o data which are outputted fromthe conpression/ expansi on
processing unit 6. Thus, the optical disc recording/reproducing apparatus
100 is ad%tﬁ edipwtethymbihei videpoprosessiog umbde pindkaudio rdatal mepatied
reproduction results. The video/audi o encoder 13 perfornms, by a

P om t ne T h e profisthd SORIFEER 30 Apt 4R Ant BBl TR Ui o

3 and/or video data and audio data which are outputted fromthe
conpr essibsadexipapsnaben proesssirigngniadi t 16 additions atuthe tinee dAtreprodustiomt ai ned
to external equipnent. Thus, the optical disc recording/reproducing

ctaur pront® ARAtPIE 2pbEesshik SRTDRY ket o CRPAIRE il SEeifhEidie 1 o
recording, the header information processing unit 7 receives
ti me- di vidgtdnEpmhutimepdisssionaht mudtiplered edatar oentphtied cfiopr etlsi dagaglepansi on
processing unit 6 to add header information specific to
information processing unit 7 to respectively output the video data and the
audio data to the video processing section 61 and the audio processing section
62.
The monitor unit 12 is comprised of a display mechanism/speech
processing mechanism for monitoring video data inputted from the video
input unit 3, audio data inputted from the audio input unit 5, and/or video data
and audio data which are outputted from the compression/expansion
processing unit 6. Thus, the optical disc recording/reproducing apparatus
100 is adapted to have ability to monitor image pick-up results and
reproduction results.
The video/audio encoder 13 performs, by a predetermined format,
data compression of audio data which are inputted from the audio input unit 5,
video data inputted from the video input unit 3 and/or video data and audio
data which are outputted from the compression/expansion processing unit 6 to

output the data thus obtained to external equipment. Thus, the optical disc

recording/reproducing apparatus 100 is adapted to have ability to monitor, by



DVD and/ or header information of extended file, etc. thereto under the
control by the systemcontroller 10 to output such data. Moreover, the
header information processing unit 7 ,generates data of UDF, VMG and/or
VTSI, etc. by information fromthe systemcontroller 10 to output the data
thus generated to the DVD signal processing unit 14. Further, at the tine
of reproduction, the header information processing unit 7 separates header
i nformati on added at the tinme of recording fromoutput data of the DVD
signal processing unit 14 to output the header information thus separated
to the cenerealsiquipmeptrisiage pipk-epessiligandirepduciondesulison, the header

I nformati on processing unit 7 notifies the separated header information to
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standardi zed with respect to the optical disc 2, and files of still
pi cture fdowiees) atimeagplisional o tmdtiplaxeddedddtal e owiputed dieadi nim . At
the tine of recording, the DVD signal processing unit 14 generates, by

using th 0 . L @r r | OF ; dat a
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code to the out Eut data. Moreover, the DVD signal processi n%h%nit 14

execut es ¥ pnbeadarinfermaiamof extended £de.rrjcatigreip wides the gantiel on,

etc. to output data train by the processing result thereof to the anal og

ﬁ;gpg dﬁggp’ﬁﬂ%@l isxg'%n?n%cncﬁgdlf’ér 98 & updt sheh (BRE: Notdietl fRe Header
information processing unit 7 generates data of UDF, VMG and/or VTSI, etc.
by information from the system controller 10 to output the data thus generated
to the DVD signal processing unit 14. Further, at the time of reproduction,
the header information processing unit 7 separates header information added
at the time of recording from output data of the DVD signal processing unit 14
to output the header information thus separated to the compression/expansion
processing unit 6. In addition, the header information processing unit 7
notifies the separated header information to the system controller 10. It is to
be noted the extended file is file which is not defined by the DVD video
format which is the format standardized with respect to the optical disc 2, and
files of still picture (image) are applied to the extended file in this

embodiment.
At the time of recording, the DVD signal processing unit 14 generates,

by using the random access memory 15, error correction code from output

data of the header information processing unit 7 to add the error correction



opposite to that at the time of recording, the DVD signal processing unit
14 perforns decode processing, descranble processing and/or error
ctorrection processing of output data of the analog front end unit 16 to
out put processing results thus obt ai #fed to the header information
processing unit 7. In addition, the DVD signal processing unit 14 perforns
di gital/anal og conversion processing of various drive information for
spindle control, tracking control, focus control and sled control
outputted fromthe systemcontroller 10 to generate drive signals for

t hese i ntoderdbi tire tomtput gata.t hivkeedvéry ehsi PAADssiignal lprocessing wmt Md cont r ol
unit 18. The analog front end unit 16 generates a |light quantity control
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generated. At the tine of reproduction, the analog front end unit 16
mai nt ai n§y obiput katd trgftt byt prdogssingneswlk thxirgobto, thiei aytal o g frzoms iend vwft | aser
beans irradiated fromthe optical head 19 onto the optical disc 2 at a
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the light quantity control signal in accordance with output data 24 from
t he DVD spposite po dbatsal thy tmiet ofl recosdinge ted DV sigmial peocdsyingaisi 14
(increase) light quantity of |aser beanms fromlight quantity at the tine of
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processing of output data of the analog front end unit 16 to output processing
results thus obtained to the header information processing unit 7. In addition,
the DVD signal processing unit 14 performs digital/analog conversion
processing of various drive information for spindle control, tracking control, '
focus control and sled control outputted from the system controller 10 to
generate drive signals for these information to output these drive signals to the
motor drive control unit 18.

The analog front end unit 16 generates a light quantity control signal
with respect to laser beams irradiated from the optical head 19 onto the optical
disc 2 to output the light quantity control signal thus generated. At the time
of reproduction, the analog front end unit 16 maintains, by the light quantity
control signal, light quantity of laser beams irradiated from the optical head 19
onto the optical disc 2 at a predetermined light quantity for reproduction. On

the other hand, at the time of recording, the analog front end unit 16 changes

signal Ievel of the light quantity control signal in accordance with output data



Moreover, the analog front end unit 16 anplifies light receiving result of
return light obtained fromthe optical head 19 to performarithnetic
processi ng thereof to thereby generatg a reproduction signal of which
signal |evel changes in corresponden % with pit train formed at the
optical disc 2 to output, to the DVD signal processing unit 14,
reproduction data which is binary discrimnation result of the
reproduction signal by signal processing of the reproduction signal. In
addition, the analog front end unit 16 generates, by the arithnetic
processi fipm ather ibV&gﬁigmalopr@cegaiaﬂg andt 44f 6o utherglnorintsrontentlet raise of

whi ch signal |evels change in accordance with tracking error quantity and

focus erpQr tyd p | . ral ler 10 by
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various drive signals outputted fromthe DVD signal processing unit 14,
mechani smeprodesfient fiovight quanttp ahdhagtimieeot rocordime iy, aadoedanaeowith i ve
control unit 18 rotationally drives the spindle notor 20 and the sled

not or 21 ri ' i SPI nd drive signal for sled
control gﬁ%lpn"g 43}1\6%@@?%9%?9% ﬁ?&%l%bﬁgsﬁé%{éﬁit ]t%'he notor drive control unit
18 drives actuator nmounted at the 25 optical head 19 by drive signal for
tracki ng cont r dormeverrthe anglagfiont end fundiut6 aomlifvds lighterespiviag ecsdt or 20
rotationally drives, at a predeterm ned rotational speed, the optical disc

2 in the gt Al @RHR bbtaifed TG the Wi Stkd®PU9" 16 lperform arithmetic

processing thereof to thereby generate a reproduction signal of which signal
level changes in correspondence with pit train formed at the optical disc 2 to
output, to the DVD signal processing unit 14, reproduction data which is
binary discrimination result of the reproduction signal by signal processing of
the reproduction signal. In addition, the analog front end unit 16 generates, by
the arithmetic processing, a tracking error signal and a focus error signal, etc.
of which signal levels change in accordance with tracking error quantity and
focus error quantity to output these signals to the system controller 10 by
digital signal.

The motor drive control unit 18 respectively drives, by various drive
signals outputted from the DVD signal processing unit 14, mechanisms
respectively corresponding thereto. Namely, the motor drive control unit 18
rotationally drives the spindle motor 20 and the sled motor 21 by drive signal
for spindle control and drive signal for sled control among these drive signals.

Moreover, the motor drive control unit 18 drives actuator mounted at the



nmoves the optical head 19 in the radius direction of the optical head 2.
The optical head 19 emts | aser beans from sem conductor |aser included
therewithin by light quantity controlgfignal outputted fromthe anal og
front end unit 16 to converge the |as beans onto the information
recording surface of the optical disc 2 through object |ens. Mreover, the
optical head 19 guides return |ight obtained fromthe optical disc 2 by
irradiation of the |laser beans to a predeterm ned |ight receiving el enent
t hrough the object lens to output light receiving result of the |ight
recei vi ngptita 19 byhdriem algng! feotrackimgdcentiel asl dhve tskgnad for da¢ushead 19,
the object | ens can be noved by actuator driven by drive signal for

t racki ng 8@Q§f0| and drive signal for focus control. Thus, tracking
control SN ocus control can be performed. Further, light quantity of

| aser beans is intermttently raised (increased) by light quantity contro
signal . Thus, Thaspimtlemecir 20heotatntrallpdiives,racopitidateraunédcetatibnehe
optical disc 2 is locally raised to record desired data. The system
controll | Ised r:.C | ¢ rat i on of
the enti glé?eglcﬂc}bétqﬁ{gé%td?%a?qhi@gcs?é%g\?@%rr\%ﬁrlgpr o&%ﬁhgﬂga%%é;?%éﬁg %)0, and
serves to execute processing prograns installed in advance 26 at the
optical ticevesrtbe epticabheashi dduthaepdinp dirgcizen ofthe optiealrhead Zont r ol
operations of respective units (conponents) by operation input of user
obt ai ned throu t Qe 0ne ' | 'qﬁﬁn '

detected at tggeaﬁngg P?%%?ﬂ%n u%ﬁ%s?gﬁgﬁgﬁer§ﬁht e %?g?ggﬁgoﬁ%g%ller 10

generates drive . ) ) .
included therewithin by light quantity control signal outputted from the analog

front end unit 16 to converge the laser beams onto the information recording
surface of the optical disc 2 through object lens. Moreover, the optical head 19
guides return light obtained from the optical disc 2 by irradiation of the laser
beams to a predetermined light receiving element through the object lens to
output light receiving result of the light receiving element to the analog front
end unit 16. At the optical head 19, the object lens can be moved by actuator
driven by drive signal for tracking confrol and drive signal for focus control.
Thus, tracking control and focus control can be performed. Further, light
quantity of laser beams is intermittently raised (increased) by light quantity
control signal. Thus, temperature of the information recording surface of the
optical disc 2 is locally raised to record desired data.

The system controller 10 is comprised of a computer for controlling
the operation of the entirety of the optical disc recording/reproducing

apparatus 100, and serves to execute processing programs installed in advance



i nformati on for tracking control and for focus control by tracking error
signal and focus error signal which are detected at the analog front end
unit 16 to convert theminto anal og signals at the DVD signal processing
unit 14 to output the anal og signal s?“Phus obtained to the motor drive
control unit 18 to thereby execute processing of tracking control and
focus control. Further, the systemcontroller 10 detects |laser beam
irradiation position by header infornmation, etc. detected at the header

i nformati on processing unit 7 to generate drive information for sled
control Ry thheoplétacdisonrecesdibg/repraditqng dpperatdsi M0 itof thereliy @ontrols
generated to the DVD signal processing unit 14 to thereby execute

pr ocessi as ¢S . Fyrther, the temcontroller 10. executes
pr ocessi %e@#?{f'ﬁ EJ&:I gg%’(?ﬁﬁﬁ’gl upﬂg a&: %qenéé)yjj[yatog&r P & 1PEE 2 BET on t he
prem se of these processing relating to the optical disc 2, power is

t urned Owbtaned¢hemghethecoperation amsisl hopml/ocedrioes siymeds, ierc. efecte® at Narel y,
when power is turned ON (Power On), processing by the system controller 10
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mechani sm for detecting the optical disc 2 which is not shown. \Wen deni al
27 resul infosnittoa ferdradkingicontoépndtfoe fogist eontcolnby adackingl Brroepiaias t he
step SP2. On the contrary, in the case where power is turned ONin the
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system controller 10 shifts
convert them into analog signals at the DVD signal processing unit 14 to
output the analog signals thus obtained to the motor drive control unit 18 to
thereby execute processing of tracking control and focus control. Further, the
system controller 10 detects laser beam irradiation position by header
information, etc. detected at the header information processing unit 7 to
generate drive information for sled control by the detection result to output the
drive information thus generated to the DVD signal processing unit 14 to
thereby execute processing such as seek, etc. Further, the system controller 10
executes processing of spindle control in a manner as stated above.

Further, on the premise of these processing relating to the optical disc

2, power 1s turned ON to thereby execute processing procedure shown in FIG.
6. Namely, when power is turned ON (Power On), processing by the system
controller 10 shifts from step SP1 to step SP2. Thus, the system controller 10

judges presence or absence of the optical disc 2 from detection result by the

mechanism for detecting the optical disc 2 which is not shown. When denial



fromthe step SP2 to step SP3 as the result of the fact that affirmative
result is obtained at the step SP2. It is to be noted that when power is
taned OFF in repetition of the step gFZ, processi ng by the system
controller 10 directly shifts to steff"SP4 to conplete this processing
procedure. At the step SP3, the systemcontroller 10 drives the sled notor
21 to nove the optical head 19 toward the innernost circunference of the
optical head 19 to acquire reproduction result of the innernost
circunferential side fromthe DVD signal processing unit 14 to thereby
acqui re desudt & obtined nh thiseppcthe: sysitrm epitiadkar Y sepents thevstaphSPRnal i ze
processi ng has been inplenented. On the contrary, in the case where the
optical ¢H ' . ' ' |

7t or mat (5 i opgliRER 14 The oRE HAitys BOWHH Hlc N ION BF 08 RERSSINGe the 0oy
by the informati on of RVA whether or not data has been already recorded in
the real opticel disca? isdloaded,ner when thé¢ system opntrelddr 10 serng ONmeower arndil  di sc
2 is searched to acquire data of VTSI, tenporary VM3, VISM VOBS of
respecti - Skl | t . o1 P ted for
record i \r%? @grégldgicg??glsg@ | %gééycb\;%,()&?%éné’ g&s:[ﬁgr%v gﬂg’n rC gﬁﬁgp@flgéisgﬂg%apt ed
to acquire managenent information of the 28 optical disc 2 necessary for

recor di ndromphodten SBA tofsteth8P3msi thalresnls of the Faat dhat affivaradivg 1oaEt 1§ s
tenporary VMd recorded along with VTS1 at a tine point when recording of
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repetition of the step SP2, processing by the system controller 10 directly
shifts to step SP4 to complete this processing procedure.

At the step SP3, the system confroller 10 drives the sled motor 21 to
move the optical head 19 toward the innermost circumference of the optical
head 19 to acquire reproduction result of the innermost circumferential side
from the DVD signal processing unit 14 to thereby acquire data of VMG with
respect to the optical disc 2 to which finalize processing has been
implemented. On the contrary, in the case where the optical disc 2 is not yet
caused to undergo finalize processing, information of RMA is acquired.
Moreover, in the case where it is judged by the information of RMA whether
or not data has been already recorded in the real time data recording area of
the optical disc 2, the optical disc 2 is searched to acquire data of VTSI,
temporary VMGI, VISM VOBS of respective VI'Ss. Thus, similarly to the

optical disc apparatus adapted for recording/reproducing ordinary DVD, the

system controller 10 is adapted to acquire management information of the



and i nformati on of physical arrangement of VTS corresponding to 99 titles
and/or title nane, etc. In this tenporary VM3, there are included | atest
information with respect to all titles (VTS) which have been recorded until
now at the tine of recording of terrpo‘?sary VM3 . In the case where plural
titles are recorded onto DVD-R, plural tenporary VMds are recorded at
plural portions. In this case, tenporary VM3 | ocated at the outernost
circunferential side is the latest tenporary VMGL. In this exanple, the
tenporary VM3 is data at the outside of the range of DVD video standard.
In this ppticalsdisog, ndchesasy foerscoodingdiepeoducdionl aibtheaysidaddistcui res dat a

of UDF in addition to data of VMG Moreover, in the case where internediate
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managenent information is also together acquired. Thus, the system
cont rol | ¥TSILAt atiradgutirdwhent regetdiag afcope tidlenanegeplened,i arfdomdedesn of
extended file which is not defined in the DVD-video fornmat in such a
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therewithin, a series of 29 managenent information which have been acquired
in this ang iaforoaticts of tphgsical reerangeagentert VITH comesponding toeP tiesrenory
even if power is turned OFF. Subsequently, processing by the system

control I gpaA? Gk’ AsmbCeX.®h this temporary VMGI, there are included latest

information with respect to all titles (VTS) which have been recorded until
now at the time of recording of temporary VMGI. In the case where plural
titles are recorded onto DVD-R, plural temporary VMGIs are recorded at
plural portions. In this case, temporary VMGI located at the outermost
circumferential side is the latest temporary VMGI. In this example, the
temporary VMGI is data at the outside of the range of DVD video standard.

In this processing, the system controller 10 also together acquires data
of UDF in addition to data of VMG. Moreover, in the case where intermediate
management information which will be described later is recorded in
reproduction of the real time data recording area, the intermediate
management information is also together acquired. Thus, the system controller
10 is adapted to together acquire management information of extended file
which is not defined in the DVD-video format in such a manner to have
ability to reproduce such extended file from the optical disc 2. The system

controller 10 records, into memory included therewithin, a series of



SP5 to judge whether or not eject operation of the optical disc 2 is

I nstructed. Wen the affirmative result is obtained at this step, the
systemcontroller 10 instructs Ioadrn mechani sm which is not shown to
eject the optical disc 2. Thereafter2yprocessing by the systemcontroller
10 returns to the step SP2. On the. contrary, when instruction except for
ej ect operation of the optical disc 2 is obtained fromuser, processing by
the systemcontroller 10 shifts fromstep SP5 to step SP6 to judge whet her
operation by user is operation to instruct recording (indicated by REQ
oper at i omAragensdrt Uigiformeow duliichohaye bayhaadquitddnih chisedvalyyaii)holds
operatron to I nstruct power supply to be turned OFF (|nd|cated by Power
Of). In se where th era% on b I S_operation i nst.r uct
ept oducthg s mevaseaeit i BEEatng Topelth BY < PrdRTCBeR of 1 BevER R ¢
fromstep SP6 to step SP7 to execute reproductron processi ng procedure

whi ch repig@do®FFf i | es recorded on the optical disc 2 to return to the
step SP5. On the contrary, in the case mhere t he operation by user is an

operati on to ct cordin ration
cgnr ol : er ! gﬁtbfg%% ‘T‘I}t mErPlgﬁ&éﬁgeqyo%? éb’s C‘%’E‘@“@E% SB@E‘%&@ ﬁ%p
processi ng procedure 30 which records noving picture (inage) or still

pi cture (SPRMmgejudpet whether aptriataljectdiperat?on of the wptichlbdisbe mstimstrae®d. I n this
exanple, in the case where the optical disc 2 is caused to undergo
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instructs loading mechanism which is not shown to eject the optical disc 2.
Thereafter, processing by the system controller 10 returns to the step SP2.

On the contrary, when instruction except for eject operation of the
optical disc 2 is obtained from user, processing by the system controller 10
shifts from step SP5 to step SP6 to judge whether operation by user is
operation to instruct recording (indicated by REC), operation to instruct
reproduction (playback) (indicated by PB), or operation to instruct power
supply to be turned OFF (indicated by Power Off). In the case where the
operation by user is operation to instruct reproduction at this step, processing
by the system controller 10 shifts from step SP6 to step SP7 to execute
reproduction processing procedure which reproduces files recorded on the
optical disc 2 to return to the step SP5.

On the contrary, in the case where the operation by user is an
operation to instruct recording operation, processing by the system conroller

10 shifts from step SP6 to step SP8 to execute recording processing procedure



of ‘the fact that the optical disc 2 is processed so that data cannot be
recorded and processing by the systemcontroller 10 returns to the step
SP5. On the contrary, in the case where the operation by user is an
operation to turn OFF power, processiﬂb by the systemcontroller 10 shifts
fromstep SP6 to step SP9 to execute processing for turning OFF power to
shift to the step SP4 to conplete the processing procedure. In the
recordi ng processing procedure of processing procedures executed in this
way, in the case where the optical disc 2 is DVD-R, the systemcontroller
10 recor ddith recordf movinggpipture (image ey sfill grickus¢ (inhags) ainto ehe Opteagk) by
the INC system FIG 7 is a diagramused for explanation of recording

R Y

so-called virgin disc on which any file is not recorded. As shown in FIG
7A, the gptitelisord isthwsed thOungetgbeo-callal fmalion pobcdsdbigndn ¢hati Dt qui red
fromthe optical disc 2° and is held in the nenory to thereby reserve R

(i mage) FRAREMES el ot rePiling anbrnsplls bRGe<CDRE i AmiRrdALEE st "ot o
thereby reserve R zone 2 and Invisible R zone to sequentially record video
dat a whi ofi tihe éactehht thet apficaladisa @i isigrbeefRedasretiiad dgeneamatat DETERTOrUDBS.
Mor eover, when the operation node of picture recording is switched fromthe
and processing by the system controller 10 returns to the step SP3.
On the contrary, in the case where the operation by user is an
operation to turn OFF power, proceséing by the system controller 10 shifts
from step SP6 to step SP9 to execute processing for turning OFF power to
shift to the step SP4 to complete the processing procedure.
In the recording processing procedure of processing procedures
executed in this way, in the case where the optical disc 2 1s DVD-R, the
system controller 10 records files of moving picture (image) and still picture
(image) by the INC system.
FIG. 7 is a diagram used for explanation of recording processing of
moving picture file and still picture file by the INC system by taking, as an
example, the case where the optical disc 2 i1s the so-called virgin disc on
which any file is not recorded. As shown in FIG. 7A, the system controller
10 updates information of RMA which is acquired from the optical disc 2 and

1s held in the memory to thereby reserve R zone 1.

Moreover, as shown in FIG. 7A, in the case where moving picture



nmoVvi ng picture node to the still picture node by user so that picture
recording start in the still picture node is instructed, the system
controller 10 generates VTSI BUP as shown in FIG 7B, and generates VTSI,
tenporary VMAd and VTSM VOBS as showlin FIG 7Cto generate one VTS. In
addition, in such a manner to becone in correspondence with VTS generated
in this way, the systemcontroller 10 hol ds nanagenent information into
menory, and updates information of RVA held in the nmenory. Subsequently,
in the case where noving picture (inage) is recorded, the system

cont r ol | @make) 95 retendey, thedsytstami edmtrotbari Khupdatednfoehrhtion 6HhBMAetmory t o
reserve R zone 2 and Invisible R zone thereafter to sequentially record
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information into the nmenory in a manner to becone in correspondence
t her ewi t dataowhpclatare irebbdate into bivisible Relzdnenot penerateoAWISTRUYOBS. t he
case where the systemcontroller 10 records noving picture by the INC

convent 1 SIoRETRE L& b OFBRLEY ahbbe R rlehe B ol SOFIAER 4PRLESS

whi ch finalize processing has not yet been inplenented is | oaded and
wri t e- onu®vapg pattuoe maleperthestlidpiontre mbde bptisento thatpicture hecardaigem
controller 10 executes simlar processing fromthe end portion of title
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VTSI BUP as shown in FIG. 7B, and generates VTSI, temporary VMGI and
VTSM VOBS as shown in FIG. 7C to generate one VTS. In addition, in
such a manner to become in correspondence with VTS generated in this way,
the system controller 10 holds management information into memory, and
updates information of RMA held in the memory.

Subsequently, in the case where moving picture (image) is recorded,
the system controller 10 similarly updates information of RMA held in the
memory to reserve R zone 2 and Invisible R zone thereafter to sequentially
record real data into the Invisible R zone to generate VISTT VOBS, and
VTSI BUP, and to generate VTSI, temporary VMGI and VTSM VOBS to
record management information into the memory in a manner to become in
correspondence therewith to update information of RMA held in the memory.

Thus, in the case where the system controller 10 records moving

picture by the INC system, it sequentially records titles similarly to the case

by the conventional INC system. Moreover, in the case where optical disc 2



held in the memory to thereby performwite-once operation of noving
picture (inmage) which is photographic result. On the contrary, in the
finalize processing, UDF and VM5 of R zone 1 are generated by nanagenent

i nformati on which is generated and i sSheld into the menory in this way to
generate Lead-in and Lead-out. It is to be noted that it is a matter of
course that in the case where wite-once operation is performed with
respect to the optical disc 2 to which finalize processing has not yet
been i npl emented, data of UDF and VMG with respect to titles already
recor dedtorwhivh fipnlizelprocessizg dras gehaechtbedn ynpeEsientednpolcaded ands , and
VTSTT VOBS whi ch have been acquired at the step of FIG 6. In a manner as

dapt ea D0 1Pslchd HRAGEL S BECEERRCARBR AL UisPP AT BN T (e

DVD vi deo format by processing based on the INC systemsinilar to the
prior ar contnllehdOmxecntes\similar piecesaieg foer thesend Ipopiien wfditld alnepsdy i s
recorded, Invisible R zone is first reserved by updating of RVA held in

o ot ur eaTroFATY darh i RRFA SnRH o oy BER0E 512 67 R, il

managenent i nformation which are managenent information for tenporarily
per f or ni hgldranatfemranemony tet thareby cpenferm (wndgoncanoperatios i naoving
processi ng are successively prepared in such a manner to becone in

cor r esponSHLe ihddy) Witieh & PloRgrhMicTiiit.

On the contrary, in the finalize processing, UDF and VMG of R zone
1 are generated by management information which is generated and is held
into the memory in this way to generate Lead-in and Lead-out. It is to be
noted that it is a matter of course that in the case where write-once operation
is performed with respect to the optical disc 2 to which finalize processing has
not yet been implemented, data of UDF and VMG with respect to titles
already recorded on the optical disc 2 are generated by VTSI, temporary
VMGI, and VTSTT VOBS which have been acquired at the step of FIG. 6.

In a manner as stated above, the optical disc recording/reproducing
apparatus 100 is adapted to record files of moving pictures (images) in
accordance with the DVD video format by processing based on the INC
system similar to the prior art.

On the contrary, in the case where still picture (image) is recorded,

Invisible R zone is first reserved by updating of RMA held in memory as

shown in FIG. 7E to sequentially records files EF of still pictures (images)



picture file EF, and are held into included nenory. Further, when a desired
nunmber of still picture files are recorded and the operation node of
picture recording is switched by user_fromthe still picture node to the
novi ng picture node so that picture retor di ng start in the noving picture
node is instructed, Invisible R zone is closed by updating of RMA held in
the nmenory to reserve R zone 3 into an area succeeding to the still
picture file. In addition, internediate nanagenent information held in the
menory is converted into information having format of recording onto the
opti cal dihich Zrecextended filbe Momoveri intenmahagememagement mfdromtidus
obtained into R zone 3 as shown in FIG 7G Here, the internediate

"epr oauchrin o dtiabbach PRSI ot RaBhORHIT R RERROE Hanbsmertn by

extension indicating attribute of extended file, address information
i ndi cat i ofjstidguctireg (ipweged ivtil thefioralme iprocestidg hre sicessinely piepared
i nformati on recorded on the optical disc 2, etc. As shown in FIG 8,

a1 but B Ge ek aaniea 1o PetolEbr fofsSrgRients Wl YRERy SEBER, |,
FIG 34 8B, the internedi ate managenent information consists of header, and

fil e manpusuenfild BFcambaiedrel @intdivicludadimensary. at t ri but es. For exanpl e, as
shown in FIG 8A in the case where three files FJI, FJ2, Mby JPEG are

recorded by I nghiiel | Oy d8GFed RERBRE L8 stliOpRURRCAE b YelSRAG I 11 es

the operation mode of picture recording is switched by user from the still
picture mode to the moving picture mode so that picture recording start in the
moving picture mode is instructed, Invisible R zone is closed by updating of
RMA held in the memory to reserve R zone 3 into an area succeeding to the
still picture file. In addition, intermediate management information held in
the memory is converted into information having format of recording onto the
optical disc 2 to record the intermediate management information thus
obtained into R zone 3 as shown in FIG. 7G.

Here, the intermediate management information is management
information necessary for reproduction of extended file, and consists of
attribute information by extension indicating attribute of extended file, address
information indicating recording position, mformation of file size, and time
information recorded on the optical disc 2, etc. As shown in FIG. 8,
intermediate management information are collectively recorded every

attributes of extended files continuously recorded. Namely, as shown in FIG.



FM/1, FM72 by MPEG7 to further subsequently record two files FM41, FM42 by
MPEG4, the internedi ate nanagenent information is adapted so that
recording of these three kinds of files is indicated by recording of

header, and recordi ng positions of r%pect ive file managenent information
DJ, DW7, Dw succeeding thereto are indicated by recording of the header.
Here, synbols DJ, DM/, DW respectively indicate file managenent
informati on by JPEG MPEG/, MPEA. As shown in FIG 8C, file nanagenent
information DJ for each attribute are recorded every managenent

i nf or mat 8Bp thE JihterbietiateDMagemene spéamiateolf icoasistsAof sheader,i anél fide 8D,
attribute informati on of corresponding extended file, address information
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optical disc record ing/repro ducing apparatus 100, still picture file by
JPEG i s sipphhead BEGt 8A, antthadede fwheresthretditles ddly F2) Eldryadi@iensare
information DJ shown in FIG 8B is prepared with respect to such file
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the opti producrng appar even e case
where files except for noving picture are recorded onto the o&}ical di sc

2, the syMEm EMit2 dyl MPEGT doofuttheri subsegnentlyrasageinewo fubésofiddi.on

corresponding thereto into user area in the state
FM42 by MPEG4, the intermediate management information is adapted so
that recording of these three kinds of files is indicated by recording of header,
and recording positions of respective file management information DJ, DM7,
DM4 succeeding thereto are indicated by recording of the header. Here,
symbols DJ, DM7, DM4 respectively indicate file management information
by JPEG, MPEG7, MPEGH4.

As shown in FIG. 8C, file management information DJ for each
attribute are recorded every management information DFJ1, DFJ2, DFJ3 of
respective files. As shown in FIG. 8D, attribute information of corresponding
extended file, address information ADDR, information of size and time
information, etc. are assigned to the management information DFJ1 of each
file.

In this embodiment, at the optical disc recording/reproducing
apparatus 100, still picture file by JPEG is applied as the extended file so that

only file management information DJ shown in FIG. 8B is prepared with

respect to such file management information every attribute in the optical disc



where they forma set. Mreover, at this time, in the case where file to be
recorded onto the optical disc 2 is file of noving picture, nanagenent
tnformation, files and backup infornahgon for managenent information are
sequentially recorded in a manner such”that they are successive, whereas in
the case where file of still picture which is file except for noving
picture is recorded onto the optical disc 2, files and managenent
information are sequentially recorded to thereby switch recording format
of managenment information in accordance with attribute of file. Wen the
syst em canecaidedrbyl ther eptacadslisteecondingmepiradiringappatatis 1. i nf or mat i on
tenporary VM3 in this way, it records the internedi ate nanagenent

| nformaton terparary NV 01 ask NGhudedeigLuf fohghdinsuslh il grarati on.

Mor eover, in the case CWhe re nt érme age tion
terrporary VM3 is recorded in this way thereafter to record file by still
pi cture feworded emgndhei opticalhdinc thehsysytstamcomtrallarel0 rocordgulesi and y
records extended files in a manner sinmlar to the above, and the operation

node of pi col u de to

the stil Bﬁaﬁa&%ﬁ}e{gﬁm (gllrg%ue?ﬁ (E&%T%gt%urerfg:ﬁ@%gr& %{d;?l:ﬁ%\é!r ﬁe&tgt %ﬁ% érg. cture
node is 36 instructed, it records the internedi ate nanagenent i nformation

t enpor ar wheysthey dormsarses Mhoreower atrthissfime iRztheecass whemn file tBIle 7H to

form VISTT VOBS and VTSI BUP to generate VTSI, tenporary VMd, VISM VOBS

as shown i Oy fb8 ofib tRe LdJRIEHYdRENS AL 1 TS %@ﬁ%@uﬁﬁhf’e,tﬂlanagemm‘t
information, files and backup information for management information are
sequentially recorded in a manner such that they are successive, whereas in
the case where file of still picture which is file except for moving picture is
recorded onto the optical disc 2, files and management information are
sequentially recorded to thereby switch recording format of management
information in accordance with attribute of file.

When the system controller 10 records the intermediate management
information temporary VMGI in | this way, it records the intermediate
management information temporary VMGI into included memory to hold
such information. Moreover, in the case where the intermediate management
information temporary VMGI is recorded in this way thereafter to record file
by still picture for a second time, when the system controller 10 sequentially
records extended files in a manner similar to the above, and the operation

mode of picture recording is then switched from the moving picture mode to

the still picture mode so that picture recording start in the still picture mode is



i nt'er medi at e managenent information tenporary VMA as shown in FIG 7J.
Thus, in the optical disc recording/reproduci ng apparatus 100, files by
novi ng picture by the DVD video forna% and files by still picture which are
not defined by the DVD video format a & recorded al ong wi th managenent
information. Wth respect to the optical disc 2 in which recording has been
made in this way, in the case where the real tine data recording area is
searched by RVA, in the conventional optical disc apparatus adapted for
supporting only the DVD video format, only VTSI and VTSTT VOBS which are
managenennstipdtodpdt irteeonls tMESIntermddiage troanagamentx informatibnl tegnpyrasy i | |
picture, etc. and internedi ate nanagenent information for extended file

pi cture r _ . ed Tile
il e by A AAa coeste, GBRE Y, BVsR TEscielaf Shoba BRHEE T S e or

supporti n\g extended files of this kind, extended files by still 'flgi cture,
etc. and VTHidr Y€aB&t anddhbye Bt th rgemenatei GR'ST oterapaerany AAMIGT, 86TEM: al so

recogni zed in addition to managenent information of VTS. Thus, the system

any. | ni | eaED > SRPRRP A FIGECH dorHER0T tiedR TSy ST dulRN fecrr e
in the conventional optical disc apparatus. Thus, when it is instructed by
user t hatinteimegdpatedaanageseert informdtsm tegxparate ¥ MGles sheven eBlGr'8bor ded in
this way is caused to undergo finalize processing, the systemcontroller
10 prepares, asrR{loyR théoftibal dike ré@rdifY/reproducing apparatus 100, files by
moving picture by the DVD video format énd files by still picture which are
not defined by the DVD video format are recorded along with management
information. With respect to the optical disc 2 in which recording has been
made in this way, in the case where the real time data recording area is
searched by RMA, in the conventional optical disc apparatus adapted for
supporting only the DVD video format, only VTSI and VISTT VOBS which
are management information of VTS are detected, and extended files by still
picture, etc. and intermediate management information for extended file
which have not been defined by any means are not recognized as significant
file by any means. On the contrary, in optical disc apparatuses adapted for
supporting extended files of this kind, extended files by still picture, etc. and
intermediate management information for extended files are also recognized
in addition to management information of VTS.

Thus, the system controller 10 is adapted to record extended files in

such a manner that any influence or effect is not given to reproduction of



UDF from managenent information (VTSI, tenporary VMA, VISTT VOBS) of all
titles prepared in this way, and internedi ate managenent i nformation of
all extended files to record the data thus prepared onto the optical disc
2. Further, the systemcontroller 10 gc‘gnerat es data of VMG only from
managenent information (VTSI, tenporary VM3, VISTT VOBS) of all titles to
record the data thus generated onto the optical disc 2. In this exanple,
in generation of these data of UDF and VM5 those data are prepared from

i nternedi ate managenent information, etc. held in the nemory. [In addition,
when t he mypsingnpictrernl the cotOenteame] dptiddFdsecdpysiatus. t hi s way, it prepares
Lead-in and Lead-out. In this exanple, the syst em cont roll er execut es,

eoording of UCEndvRETE by BESRERRLIY bt Y sRRERRROR, ”Mnaﬁa such

recordi ng of internediate managenent information. Thus, in this enbodi nent,
managenerextémdast mi¢d bavareenaeoconied imthiorwlay is @aabeab to endgria firetizended
file to provide access thereto with respec to UDF which is rranagenent

are not 1ERSTaREReany HRanEt iR TR BhERePoes BAORE fi 7 (e ot °°

I nformation for DVD reproduction. In this processing, as shown in FI G 9,
the syst ddDébrfironl | managemeripanésmidion o MESLt tempepiray VAIGE, eMESIHEd fi | es
at different folder which is the same hierarchy as that of the title by

DVD in acgerpanet 4! fntSAiepadd o Mis $hy,P¥nd intermediate management
information of all extended files to record the data thus prepared onto the
optical disc 2. Further, the system controller 10 generates data of VMG only
from management information (VTSI, temporary VMGI, VISTT VOBS) of
all titles to record the data thus generated onto the optical disc 2. In this
example, in generation of these data of UDF and VMG, those data are
prepared from intermediate management information, etc. held in the memory.
In addition, when the system controller 10 records UDF and VMG in this way,
it prepares Lead-in and Lead-out. In this example, the system controller 10
executes, by output to the DVD signal processing unit 14 of corresponding
data, such recording of UDF and VMG, preparation of Lead-in and Lead-out,
and recording of intermediate management information.

'Thus, in this embodiment, management information are recorded in
order to also recognize extended file to provide access thereto with respec to
UDF which is management information for computer, whereas information

according to extended files are not recorded by any means with respect to



conputer. Mreover, with respect to the internedi ate nmanagenent

i nformati on which has been described with reference to FIG 8, descriptions
of file nane and/or address infornatigg of recording position, etc. are
omtted to prepare UDF. It is to be ted that it is a matter of course to
prepare UDF in a manner to permt access to respective extended files
simlarly to files such as VTSI, tenporary VMd and VISM VOBS, etc. which
constitute the title. Thus, in this enbodinent, in the case where
reproduction (playback) is performed by conputer, user is prevented from

| ooki ng MMG I'whuth tienpenagemenhtisforetitme foan@ydirereprodietiomt Imnthwhi ch is
not significant by any nmeans in reproduction of the optical disc 2 in the
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moving picture files recorded on the optical disc 2 by recording of VMG
are repr taldispday Omly leaxtendedr fileg, ati diffehent fopdércwhich scthe same hierarchy
recordi ng/ reproduci ng apparatus 100, the systemcontroller 10 perforns a

I | | 3 6,
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respective files 39 by UDE Thus, extended files can be al so reproduced. In
FIG 9, Rouotputer.r dioreanarecwotly, ragmpeD TS ithef aintkymeashatgovinagagement e
(image), and DSC is folder of extended file. In addition, DSCO001 and

DSCO002 B tRFCHnYG] Nas BEEEMERHDES &Fith reference to FIG. 8, descriptions
of file name and/or address information of recording position, etc. are omitted
to prepare UDF. It 1s to be noted that it is a matter of course to prepare UDF in
a manner to permit access to respective extended files similarly to files such
as VTSI, temporary VMGI and VTSM VOBS, etc. which constitute the title.
Thus, in this embodiment, in the case where reproduction (playback) is
performed by computer, user is prevented from looking at file of temporary
intermediate management information which is not significant by any means
in reproduction of the optical disc 2 in the computer to improve convenience
in use accordingly.

Thus, in the conventional optical disc apparatus adapted for
reproducing DVD, only moving picture files recorded on the optical disc 2 by
recording of VMG are reproduced. On the contrary, in this optical disc
recording/reproducing apparatus 100, the system controller 10 performs a
control of the entire operation so as to acquire, at step SP3 of FIG. 6, data of

UDF and VMG, and to access, with respect to extended files, respective files



FIG 10 is a flowhart showi ng the recording processing procedure which
has been described with reference to FIG 7. Wen the recording processing
procedure is started, processing by tﬁi systemcontroller 10 shifts from
step SPI 1 to step SP12 to judge whether instruction of recording by user
I's instruction according to recording of noving picture, instruction
according to recording of still picture, or instruction according to
finalize processing. Here, in the case where the instruction of recording
by user is instruction according to recording of noving picture,

processi by UPK Aéhuss gxtemded dules aiandre aBoskptaducedoin $6p 9SRIGnttis reoep SP13
to judge whether or not recording start of noving picture by start/stop

result | SUsbRIn EROTTY B Eoldht oo PRELYERRE (plPF SR IDLEL, 2

SP13- On the contrary, when the affirmative result is obtained, processing
by the sydt entendadr fid.eln 18ddikiont sSDSCEN0hanst dpSCOBAZ are seepecEPely t o
judge with reference to information within the nenory whether or not the

operatio he last recording tine is noving picture node. In the
- case mher%é{%dggﬁlg‘al result is obtained at this step, i.e., in the case
where the operation node at the |last recording tinme is still picture node,
40 processing BIGt Hd sy at Bowcbartr shawmgl the n¢cardinfg procdssingt ppo@RIE t o st ep
SP15. The systemcontroller 10 records internedi ate managenent information
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processing procedure is started, processing by the system controller 10 shifts
from step SP11 to step SP12 to judge whether instruction of recording by user
is instruction according to recording of moving picture, instruction according
to recording of still picture, or instruction according to finalize processing.

Here, in the case where the instruction of recording by user is
instruction according to recording of moving picture, processing by the
system controller 10 shifts from step SP12 to step SP13 to judge whether or
not recording start of moving picture by start/stop button of the operation unit
11 is instructed by user. When the denial result is obtained at this step, the
system controller 10 repeats step SP13. On the contrary, when the affirmative
result is obtained, processing by the system controller 10 shifts from the step
SP13 to step SP14 to judge with reference to information within the memory
whether or not the operation mode at the last recording time is moving picture

mode. In the case where the denial result is obtained at this step, i.e., in the

case where the operation mode at the last recording time is still picture mode,



Invisible R zone as shown in FIG 7H to form VISTT VOBS and VTSI BUR
Processing by the systemcontroller 10 shifts to step SP16 to generate
VTSI, tenporary VM3 and VISM VOBS t? t hereby start, as shown in FIG 7J,
recordi ng operation in the noving pic Ure node where VTS#2 is recorded
subsequently to the internedi ate managenent information TMP-EXTI. Further,
in the case where the affirmative result is obtained at the step SP14,
i.e., the operation node at the last recording time is noving picture node,
processing by the systemcontroller 10 shifts to step SP16 to conti nue

r ecor di ngredessing byt sysiem camtmﬂkrplr(]ashlﬁlaﬁ@mrth@cstmal)maﬁtsn@ SPilA. t he

case where recording of still picture is instructed by user, processing by

the syst ‘i“iﬁ‘ec%péfeﬁjl'@é izt %8{;6{3?‘ ﬁt@pl C('ti’ The ! aﬁégélpfngf é?cg;ltrﬁatidffjge

whet her or Fecord| I'ng start ure by s of the
operation unit 11 is instructed by user. \Wen the denial result is
obt ai ned TAMPt BXTk farppenformings mamagement (of extaglodefibaby stiepsttere 8R18. On

the contrary, when the affirmative result is obtained, processing by t he
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reference I'on e nmenory er of ‘ot TRe operatlon
node at the |ast 41 recording tine is stlll_elcture node. In the case where

the deni nvisddalR zpge apshawmea G+ Aigosiosp, VILSdT VOBSand ¥ISIbgPe t he

operation node at the last recording tine is noving picture node,
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temporary VMGI and VISM VOBS to thereby start, as shown in FIG. 7],
recording operation in the moving picture mode where VTS#2 is recorded
subsequently to the intermediate management information TMP_EXTI.
Further, in the case where the affirmative result is obtained at the step SP14,
i.e., the operation mode at the last recording time is moving picture mode,
processing by the system controller 10 shifts to step SP16 to continue
recording of moving picture as VTS previously recorded.

Further, in the case where recording of still picture is instructed by
user, processing by the system controller 10 shifts from step SP12 to step
SP18 to judge whether or not recording start of still picture by shutter button
of the operation unit 11 is instructed by user. When the denial result is
obtained at this step, the system controller 10 repeats the step SP18. On the
contrary, when the affirmative result is obtained, processing by the system

controller 10 shifts from step SP18 to step SP19 to judge with reference to

information within the memory whether or not the operation mode at the last



i nformation tenporary VM3 | for performi ng managenent of noving picture
file as has been explained with reference to FIG 7 to thereby close VIS to
reserve Zone and Invisible R zone. Thus, processing by the system
controller 10 shifts from SP20 to st SP21 to record extended file by

still picture file as shown in FIG 7D. Furthernore, in the case where the
affirmative result is obtained at the step SP 19, i.e., in the case where
the operation node at the last recording tinme is still picture node,

processing by the systemcontroller 10 shifts to step SP21 to continue
r ecor di nxpookdigng timepias stillepméurst imddepilot theecdsel wheFe tgcaidrmlsrqsul'tersor ded.
On the contrary, in the case where instruction of recording by user is

i nstruct Q- i Ng inaj i C ' | tem
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start of recording is instructed by user. \Wen the denial result is

obt ai nedregordimigstinet spmonvieg prseenmodd,rpriocessing bye feasystemeconte@lgr22. On
the contrary, when the affirmative result is obtained, processing by the
syst em copt 0 [ r t t.ep . t P cute

i nal 1 2ot oot drod s @8 8010 1) S8, SP20 BErbr hirEieBhug iniffits
thereafter to shift to steg7 S17 to conplete 42 this processing procedure.
Thus, t hmfepmatiah teinporaryc¥ MGG forgprfeiminggnappgementsoflBOving pudeed to
"record files by noving pictures by the DVD video format and files by still

picture wiu 6B S eXiShidie0with tIerdd¥P o' FRS. ¥ Qb " MerddPERSWVES to

reserve Zone and Invisible R zone. Thus, processing by the system controller

10 shifts from SP20 to step SP21 to record extended file by still picture file as

shown in FIG. 7D. Furthermore, in the case where the affirmative result is

obtained at the step SP19, i.e., in the case where the operation mode at the last
recording time is still picture mode, processing by the system controller 10

shifts to step SP21 to continue recording of still picture as still picture file EF

previously recorded.

On the contrary, in the case where instruction of recording by user is
instruction according to finalize processing, processing by the system
controller 10 shifts from step SP12 to step SP22 to judge whether or not start
of recording is instructed by user. When the denial result is obtained at this
step, the system controller 10 repeats the step SP22. On the contrary, when the
affirmative result is obtained, processing by the system controller 10 shifts
from the step SP22 to step SP23 to execute finalize processing as has been

explained with reference to FIG. 7 thereafter to shift to step S17 to complete



managenent information. Wth respect to the optical disc 2 recorded in this
way, in the case where the real tinme data recording area is searched by

RMA, in the conventional optical di S¢, appar atus adapted for supporting
only the DVD video format, only VTSI Znd VTSTT VOBS which are managenent
I nformati on of VTS are detected, and extended files by still picture, etc.

and internedi ate managenent information for extended files which are not
defined are not recognized as significant file by any neans. On the
contrary, in the optical disc apparatus adapted for supporting extended
files of thisiprokessihg prcednded files by still picture and internediate
managenent information for the extended files can be also recognized in
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described with reference to FIG 7. Wen the reproduction fprocessr ng
pr ocedur ¢o irecardafitesdy prooees gitctyrdsyby liee IEYBt eideodiormat hed fil6s diyi stilk f rom
step S31 to step S32 to judge whet her instruction of reproduction by user
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accordin O Tfecor |ng o e case ere

i nstruction of reproductron by user is |nstruct|on according to

r epr oduc tanagsmerdvinfer npatomr Witht respest st dpg optisekdiscnd) regondied instfgs em
controller 10 shifts fromthe step S32 to step SP33 to judge whet her or
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in the conventional optical disc apparatus adapted for supporting only the
DVD video format, only VTSI and VISTT VOBS which are management
information of VTS are detected, and extended files by still picture, etc. and
intermediate management information for extended files which are not
defined are not recognized as significant file by any means. On the contrary,
in the optical disc apparatus adapted for supporting extended files of this kind,
extended files by still picture and intermediate management information for
the extended files can be also recognized in addition to management
information for VTS.

On the contrary, FIG. 11 1s a flowchart showing the reproduction
processing procedure which has been described with reference to FIG. 7.
When the reproduction processing procedure is started, processing by the
system controller 10 shifts from step S31 to step S32 to judge whether
instruction of reproduction by user is instruction according to recording of

moving picture, or instruction according to recording of still picture.



result is obtained at this step, the systemcontroller 10 repeats the step
SP33. On the contrary, when the affirmative result is obtained, processing
by the systemcontroller 10 shifts fromstep SP33 to step SP34. At this
step, the systemcontroller 10 contr@fs the entire. operation with
managenent information recorded and held in the nenory being as reference
in such a manner to reproduce file of noving picture instructed by user.
Nanely, in the case where the optical disc 2 is an optical disc to which
finalize processing has been inplenented, recording position of

correspondi ng T ke casedwhers that mtrdanan@ff repfoduetioniby tser isensiryctian

I nstruct reproduction fromthe. recording position with respect to
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disc to which finalize processing has not been i npl enent ed, recording
posi ti onspstencoontealentl shifts freni theduep S32dobytely 8853 togudge arvlgetkmmr VTSTT
VOBS of respective titles which are held in the nenory to instruct

componontEe Pt A 1S SABREH WRIpRER i RGP ARG MR RCLHEF |,

When reproductlon Is instructed in this way, Erocesm ng by the Séstem
cont r ol | eesulDissobliainpebat this sy, tthe systene posealer 40jrepgats etsteyy S8B33not St op
of reproduction is instructed by user. Wien the denial result is obtained
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system controller 10 shifts from step SP33 to step SP34. At this step, the
system controller 10 confrols the entire operation with management
information recorded and held in the memory being as reference in such a
manner to reproduce file of moving picture instructed by user.

Namely, in the case where the optical disc 2 is an optical disc to which
finalize processing has been implemented, recording position of
corresponding file is detected by data of VMG held in the memory to instruct
reproduction from the recording position with respect to respective
components of the optical disc recording/reproducing apparatus 100. On the
contrary, in the case where the optical disc 2 is an optical disc to which
finalize processing has not been implemented, recording position of
corresponding file is detected by VTSI, temporary VMGI, VISTT VOBS of
respective titles which are held in the memory to instruct reproduction from

the recording position with respect to respective components of the optical

disc recording/reproducing apparatus 100.



thé systemcontroller 10 repeats processing procedure- of step SP34 -4 step
SP35 -> step SP34 to sequentially reproduce files of noving pictures
instructed by user. On the contrary, when the affirmative result is
obtained at the step SP35, the opera#ﬁon of reproduction is conpl et ed.
Thus, processing by the systemcontroller 10 shifts to step SP36 to
conplete this processing procedure. On the contrary, in the case where

i nstruction of reproduction by user is instruction according to
reproduction of extended file, processing by the systemcontroller 10
shifts from st &h&P3eptodustiep iSPRStrucied udgkiswhay, ocessingby thesysteai
reproduction is instructed by user. Wien the denial result is obtained at
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controller 10 shifts fromstep SP37 to step SP38. Here, in the case where
the opti eeprodiustio issinatrucied briusdi. SWhen thiei denialf resalti Beolpmosek st tigs has
been i npl emented, the systemcontroller 10 detects recording position of
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conponents of the optical disc recording/reproduci ng apparatus 100. On the
cont r ar y thé nystesn canerolleer ) régeatpproadssitigs pracedaranf giep c34i-scstep whi ch
finalize processing has not been inplenented, the systemcontroller 10
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instructed by user. On the contrary, when the affirmative result is obtained at
the step SP35, the operation of reproduction is completed. Thus, processing
by the system controller 10 shifts to step SP36 to complete this processing
procedure.

On the contrary, in the case where instruction of reproduction by user
is instruction according to reproduction of extended file, processing by the
system controller 10 shifts from step SP32 to step SP37 to judge whether or
not start of reproduction is instructed by user. When the denial result is
obtained at this step, the system controller 10 repeats the step S37. On the
contrary, when the affirmative result is obtained, processing by the system
controller 10 shifts from step SP37 to step SP38.

Here, in the case where the optical disc 2 is an optical disc to which
finalize processing has been implemented, the system controller 10 detects

recording position of corresponding file by data of UDF held in the memory

to instruct reproduction from the recording position with respect to respective



i nfformation held in the menory to instruct reproduction fromthe recording
position with respect to respective conponents of the optical disc
fecordi ng/ reproduci ng apparatus 100. Wen reproduction (playback) is
instructed in this way, processing by 4% he systemcontroller 10
subsequently shifts to step SP39 to judge whether or not Stop of
reproduction is instructed by user. Wien the denial result is obtained at
this step, processing by the systemcontroller 10 returns to the step

S. P38. Thus, the systemcontroller 10 repeats processing procedure of the

step SP3®mpondigs ifetheSHicar dite ratadifgPaProdusieguapptaratusyl 0k fPadhee fil es
of still pictures designated by user. On the contrary, when the
10

affirmative result 4s obtained,.at the st 39, the,.system cont,r.0] | er
o] ot et the R AhBES 8, dntfcal'dibe ST9 ant BEHEAHRE, EPRAEh o
controller 10 shifts to step S36 to conplete the processing procedure.

Thus, i n filal&zeepioedssing thas e beys iwplemotied| tiey sykernausitiollet d§ detactagenment
i nformati on generating nmeans whi ch generat es managenent information of

file to be regorded....Moreover, the.DVD.signal .processing unit 14~ the
random ad€&8 1%%9%“&%9?%%*%%“@@“3 E&ﬁtﬁgﬁldﬁffh Htenpediafe, management
anplifier unit 18, the optical head 19 and the spindle notor 20 constitute

r ecor di ngnifeanatiovniheld iedche deemble tandstracaggredoctiod dromtthenrecording
corresponding to the file into user area of the optical disc 2 in such a

manner - thatbhew T TheRf! 1o FHEiEtive! iy COF! R Bpukfh coRti tutes
recording/reproducing apparatus 100.

When reproduction (playback) is instructed in this way, processing by
the system controller 10 subsequently shifts to step SP39 to judge whether or
not Stop of reproduction is instructed by user.  'When the denial result is
obtained at this step, processing by the system controller 10 returns to the step
SP38. Thus, the system controller 10 repeats processing procedure of the step
SP38 — the step S39 — the step SP38 to sequentially reproduce files of still
pictures designated by user. On the contrary, when the affirmative result is
obtained at the step SP39, the system controller 10 completes the operation of
reproduction. Thus, processing by the system controller 10 shifts to step S36
to complete the processing procedure.

Thus, in this embodiment, the system controller 10 constitutes
management information generating means which generates management

information of file to be recorded. Moreover, the DVD signal processing unit

14, the random access memory 15, the analog front end unit 16, the motor



medns whi ch controls operations of the nanagenent information generating
means and the recordi ng neans, and constitutes reproduction neans for
reproducing files of respective attri?gtes recorded on the optical disc on
the basis of managenent infornation corded by set with the file in this
way together with the conpression/ expansi on processing unit 6, the header
I nformati on processing unit 7, the DVD signal processing unit 14, the
random access nenory 15, the analog front end unit 16, the notor anplifier
unit 18, the optical head 19, and the spindle notor 20. In the

above- meanipdifeat uwoitf 1 §uthet opticali headhd %opod cthe sfiisdle mugor Abhgonetntaduci ng
apparatus 100, when the optical disc is |oaded by user in the state where
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circunferential side of the optical disc 2 by drive of the sled notor 21
t hrough thereRvmdingrtal thpriledstd ngenaien af4herapticab dmsst 2an dncke wennenl uni t
18 by the systemcontroller 10. Further, |aser beans are irradiated onto

the opticgl 4 b | h 9 ' Lvin | ts by
t he opti?g “ﬁ%igbéﬁ %ﬁkgggﬁﬁ%hﬁ?%ﬁﬁ r%&%gaﬁgﬁp%%ﬁﬁ§c%ﬁ%@%ﬁ%egogﬁa#he
anal og front end unit 47 16 and the systemcontroller 10. Thus, processing
of the tmasnsnghidntceoiroknoperations efubdecoanaggmenteindeuoatien gepetang ol of
the optical head 19 through the DVD signal processing unit 14 and the
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reproducing files of respective attributes recorded on the optical disc on the
basis of management information recorded by set with the file in this way
together with the compression/expansion processing unit 6, the header
information processing unit 7, the DVD signal processing unit 14, the random
access memory 15, the analog front end unit 16, the motor amplifier unit 18,
the optical head 19, and the spindle motor 20.

In the above-mentioned configuration, in the optical disc
recording/reproducing apparatus 100, when the optical disc is loaded by user
in the state where power is turned ON, or when power is turned ON in the
state where the optical disc is loaded, the optical head 19 moves toward the
inner circumferential side of the optical disc 2 by drive of the sled motor 21
through the DVD signal processing unit 14 and the motor drive control unit 18
by the system controller 10. Further, laser beams are irradiated onto the
optical disc 2 by the optical head 19, and light receiving results by the optical

head 19 of return light are sequentially processed at the analog front end unit



opfical disc 2 are reproduced in accordance with processing by the DVD
si‘gnal processing unit 14 of light receiving result. At the optical disc

1t ecordi ng/ reproduci ng apparatus 100, by the series of processing, various
i nformation recorded at the inner cir@ﬁnferential side of the optical disc
2 are acquired at the systemcontroller 10, and are held into the nenory
i ncluded wthin the systemcontroller 10. In the case where the optical
disc 2 is reproduction only optical disc prepared by stanper, and in the
case where the optical disc 2 is finalize-processed optical disc on which
only novil6angdi thesystein testralier 10.ecdhdsgdprodassing fof WStnabkintg ¢entnelreage ment

i nformation for DVD player recorded at the inner circunferential side of

the optigal .disc 2 are acquired, at the-s em. ¢ rol | t series
of pr oceg'éq ﬁ%@“%‘ﬂf&,@i He ecb"g?q %HI cca}qgo(j,l gf?%’ceg%’ﬁﬁ%@l I?Aeaﬁﬁ)%ﬁgf‘ﬂgghag‘gear at us
100, when reproduction of the optical disc 2 is instructed by user, the
optical BAED tRméekwcosding ame técardlithg mosort idoiveotontrol iunie k&haiy user
desires by drive of the spindle notor 20 through the DVD signal processing
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processed at the DVD signal processing unit 14, the header information

processi ogtical dis¢ anaret heproduped i acvoedqeres wath processsighdyutie D¥D n t he
state where the tracking control and the focus control are perfornmed by

|1 ght recling) "Grdcesithy Ohic' 2 SPUIgR! rdeing draifit N3k indeQpHRER dgsed on
recording/reproducing apparatus 100, by the series of processing, various
information recorded at the inner circumferential side of the optical disc 2 are
acquired at the system controller 10, and are held into the memory included
within the system controller 10.
In the case where the optical disc 2 is reproduction only optical disc
. prepared by stamper, and in the case where the optical disc 2 is
finalize-processed optical disc on which only moving picture files are
recorded, data of VMG which is management information for DVD player
recorded at the inner circumferential side of the optical disc 2 are acquired at
the system controller 10 by the series of processing. Thus, in the optical disc
recording/reproducing apparatus 100, when reproduction of the optical disc 2
is instructed by user, the optical head 19 seeks until the recording position of a
title that user desires by drive of the spindle motor 20 through the DVD signal
processing unit 14 and the motor drive control unit 18 in accordance with the

data of VMG, and light receiving results of the optical head 19 are



nQJing picture are reproduced. Nanely, a reproduction signal of which
signal |evel changes in accordance with pit train of the optical disc 2
which is light receiving result is pégcessed at the analog front end unit
16 so that reproduction data is genefated. The reproduction data thus
obtained is caused to undergo decode processing, deinterleave processing
and error correction processing at the DVD signal processing unit 14.
Moreover, the reproduction data which has been caused to undergo the error
correction processing is inputted to the_header information processing
unit 7, sequemtighly peeehssed satr tieok¥D: 1sigred rpiecessingr waiti bh 81c diadereader i s
notified to the systemcontroller 10. Further, subsequently thereto, the

i nf ormat i f 4 S j ' essi ng
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processing section 63. Wth respect to the video data, data conpression by
MPEG i s Panetheetialgywhare the treekisgoearyselmndthe f@usemtialges peatamasus
obtained is displayed by the nonitor unit 12, or is outputted to external

equi p”engyfﬁg&e} i\)ﬁhg%‘é/sﬁl{déiotheeﬁgﬁéﬁrh%ﬁ?e 19754 BeatCrakbata HAl€q aifli 0 data

i s caused”"to undergo data expansion at audi 0 processi ng section 62.
Thereafter, the audio data thus 49 obtained is nonitored by the nonitor
uni t 12, MRVIng pictyet ey reproducedxt SNamely, aquepreductipy sigral iodewhithyi o
encoder 13. On the contrary, in the case where the optical disc 2 is

' ﬁgogsgf’g%m‘i’ &) Thedhgés irfatrabnEVRvia pithemifRIf thaloptical disc! 3 wafidlig ed at
light receiving result is processed at the analog front end unit 16 so that
reproduction data is generated. The reproduction data thus obtained is
caused to undergo decode processing, deinterleave processing and error
correction processing at the DVD signal processing unit 14. Moreover, the
reproduction data which has been caused to undergo the error correction
processing is inputted to the header information processing unit 7, at which
header is removed therefrom. Information of the header is notified to the
system controller 10. Further, subsequently thereto, the information of
header is inputted to the compression/expansion processing unit 6, and is
separated into video data and audio data at the multiplex processing section 63.
With respect to the video data, data compression by MPEG is released by the
video processing unit 8. The video data thus obtained is displayed by the
monitor unit 12, or is outputted to external equipment from the video/audio

encoder 13. On the contrary, the audio data is caused to undergo data

expansion at the audio processing section 62. Thereafter, the audio data thus



controller 10 by access of the optical disc 2 in power ON state at the tine

of° loading of the optical disc 2. In the optical disc
Tecordi ng/ reproduci ng apparat us 100 en phot ographi ¢ node of noving
picture is selected by user, in the ¢hse where the optical disc 2 is

DVD-R, areas for formng UDF and VMG are ensured by reservation of R zone
1 by updating of RVA held in the nenory at the systemcontroller 10. Wen
start of picture recording is instructed by user in this state, video data
and audio data are sequentially inputted fromthe video input unit 3 and

t he audi obtaiped isimianitoreViih thee spentortunit A, wirde@uwputed po tbesxiergabf dat a
conpression is executed at video processing section 61 by MPEG. Wth

respect | r ' f data conpression is executed at
t he aud%ﬁuig’?@c@@ %g%gg?/agg?%gﬁ§@$t]% t hese video and audio data to
whi ch data conpression has been |nplenented are caused to undergo
mul tiplex pro€assimgobyrarheimthe icpsewhnre chesoptica edise ch iSIecoisdabily i s
added to data of that processed result by the header information

pr ocessi gnidiel. b Lhetva At He cHiearegios RVDcH0a! 4PhRCSoSLAR UNi !

erro ’ionTcodei’s erea erleave processi ng and
encodlng processing are 50 perfornmed. In accordance wth data of the
pr ocessedontsliex 40 by gieesqudrtbietoptfal dises2in peaver ON sdieaethe tiome ohe
optical head 19 onto the optical disc 2 is raised (increased) by the

anel o9, g 5 Rl 1, 22 L' R FRRaP e el bbepl et <t e
apparatus 100, when photographic mode of moving picture is selected by user,
in the case where the optical disc 2 is DVD-R, areas for forming UDF and
VMG are ensured by reservation of R zone 1 by updating of RMA held in the
memory at the system controller 10.

When start of picture recording is instructed by user in this state,
video data and audio data are sequentially inputted from the video input unit 3
and the audio input unit 5. With respect to the video data, processing of data
compression is executed at video processing section 61 by MPEG . With
respect to the audio data, processing of data compression is executed at the
audio processing section 62. Further, these video and audio data to which
data compression has been implemented are caused to undergo multiplex
pi‘ocessing by the multiplex processing section 63. Header is added to data
of that processed result by the header information processing unit 7. Further,

at the succeeding DVD signal processing unit 14, error correction code is

added. Thereafter, interleave processing and encoding processing are



sequentially recorded. In the optical disc recording/reproduci ng apparat us
100, when the operation node of picture recording is switched by user from
movi ng picture node to still picture de so that picture recording start
in the still picture node is instruc?@g, a series of processing at the
conpressi on/ exp ans ion processing unit 6, etc. are caused to undergo stop
control by the system controller 10 so that recording of video data is

st opped. Subsequently, rmanagenent information for files by noving picture
recorded in this way is recorded onto the optical disc. Nanely, in the
opti cal pesformedcodtiacgdrdamce dvith dgtaghteqrosessed resulis dighe quaniityoefrat i on
Is generated by the systemcontroller 10 on the basis of position

i nformat i LREQr: [ fq ' | L.9y: 1 i ng
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managenent information thus generated is outputted to the DVD signal
processi figcoeased) byithe smelo g fnoahgad unihd6. i Thus, pddmidedre abeasgsioaly y to
video data, and is recorded onto the optical disc 2. Thus, areas of VTSI
BUP are ot TS, ] I &alg, di g/ ' appar at us
100, “vi ddg R ity S orkiBal \BsCP2 F thdt, Vi R O SR R IR R P
optical disc recording/reproducing apparatus 1, in the case where file by
novi ng pisequendially race ed, managenent information and files are recorded
by the DVD video format which is the format where nmanagenent information

by VTSI, In the optical disc recording/reproducing apparatus 100, when the

operation mode of picture recording is switched by user from moving picture
mode to still picture mode so that picture recording start in the still picture
mode is instructed, a series of processing at the compression/expansion
processing unit 6, etc. are caused to undergo stop control by the system
controller 10 so that recording of video data is stopped. Subsequenily,
management information for files by moving picture recorded in this way is
recorded onto the optical disc. Namely, in the optical disc
recording/reproducing apparatus 100, management information is generated
by the system controller 10 on the basis of position information, information
of file size and/or information of recording date, etc. where moving pictures
(images) are recorded in this way. The management information thus
generated is outputted to the DVD signal processing unit 14 in such a manner
that it is recorded subsequently to video data, and is recorded onto the optical

disc 2. Thus, areas of VTSI BUP are formed.

Thus, in the optical disc recording/reproducing apparatus 100, video



management information by temporary VM3, management information by VISM
VGBS, files, and managenent information by VTSI BUP are successive. In the
optical disc recording/reproducing apggratus 100, in the case where
recording of nmoving picture is subseqtiently instructed by user, titles are
successively recorded onto the optical disc 2 by repetition of simlar
processi ng. Moreover, in such cases that an optical disc where titles are
successively recorded in this way and finalize processing has not been yet

i mpl enented is | oaded, or the |like, managenent information recorded in a
manner paiataedywntaving tpietvire s hesosdeyd by anegtitleed Thnss ¢mrthefoptieal ahse cal

disc 2 perforned by nmaking reference to data of RVA along with data of RVA
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the title detected by scan of the optical disc are recorded. In the optical
di sc recoechindgdy epmageviend infoyarastonsand Gilesvarnredorded byathe D¥ddrvdéedin this
way, and finalize processing is instructed by user, data of UDF and VM5
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circunferential side area ensured at the optical disc 2, and Lead-in and
Lead- out naanagesrensdinfmmuation Miys teapporasy Li magagement inforinatioanbpe
reproduced by DVD pl ayer corresponding to only ordinary DVD format.
VTSM VOBS, files, and management information by VTSI BUP are
successive.
In the optical disc recording/reproducing apparatus 100, in the case
where recording of moving picture 1s subsequently instructed by user, titles
are successively recorded onto the optical disc 2 by repetition of similar
processing. Moreover, in such cases that an optical disc where titles are
successively recorded in this way and finalize processing has not been yet
implemented is loaded, or the like, management information recorded in a
manner paired with title in this way is acquired by scan of the optical disc 2
performed by making reference to data of RMA along with data of RMA in
the beginning. The management information thus acquired is held in the
memory of the system controller 10. Thus, titles continued from the end of
the title detected by scan of the optical disc are recorded.
In the optical disc recording/reproducing apparatus 100, when titles

are recorded in this way, and finalize processing is instructed by user, data of

UDF and VMG are generated by management information which forms a set



On‘the contrary, in the case where recording nmode of still picture is

sel ected by user, areas of UDF and VMG are ensured by updating of RVA held
in the nmenory and by paddi ng sim'larI%/3 to the case of the noving picture

at the virgin disc. Mreover, in the %)tical di sc recording/reproducing
apparatus 100, the operation node of the inmage pick-up nmeans is swtched

into the node of still picture, and the operation node at the
conpr essi on/ expansi on processing unit 6 is switched into the operation node
of data conpression by JPEG Wen picture recording start of still picture

i s instrodtiedithys tewerded inhths meneary, Whiso dateaareyresprddd pi dharimnienput t ed
fromthe video input unit 3 is caused to undergo data conpression by the

format of.. e.:\ul.d p S Sl ect.i L
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obt ai ned and audi o data outputted fromthe audi o processing section 62 are
caused t deaddeutgarerufiorineidex Phoseslisngpticak rdisanibt $¢il ex thatodesannge sect i on
63. Thus, in the optical disc recording/reproducing apparatus 100, data to
be recor ' r i Ve St Al R ' ce of video
dat o by neoiasef BTV sty tsfiBhApptordity orlin LTV DR, ¥
recorded onto the optical disc 2 simlarly to the case by noving picture.
In the optical Qn ke contay,ny/ theprasdurhers rgooadiagumoteoof stll mdceneiing  of
novi ng pictures, areas of VISI, tenmporary VM3, VISM VOBS ate first

selected by user, areas of UDF and VMG are ensured by updating of RMA

held in the memory and by padding similarly to the case of the moving picture
at the virgin disc. Moreover, in the optical disc recording/reproducing
apparatus 100, the operation mode of the image pick-up means is switched
into the mode of still picture, and the operation mode at the
compression/expansion processing unit 6 is switched into the operation mode
of data compression by JPEG.

When picture recording start of still picture is instructed by user in this
state, video data by still picture inputted from the video input unit 3 is caused
to undergo data compression by the format of JPEG at the video processing
section 61 of the compression/expansion processing unit 6. Thereafter, the
video data thus obtained and audio data outputted from the audio processing
section 62 are caused to undergo multiplex processing at the multiplex
processing section 63. Thus, in the optical disc recording/reproducing
apparatus 100, data to be recorded is generated by video data by still picture in

place of video data by moving picture. The data thus generated are



ensured to record real data, whereas in the recording of still picture,

real data by still picture are recorded w thout ensuring such areas.
Mor eover, when recording of subsequen% still picture is instructed by
user, subsequent still picture is re€orded onto the optical disc 2 in a

manner simlar to the above. |In addition, recording positions of
respective files, etc. are recorded into nenory every these recording
operations. In the optical disc recording/reproduci ng apparatus 100, when
files by still picture are recorded onto the optical disc by a desired
nunber ofegiertidllpsredondediontovilye eptichladisce simdilady €0 dhe afase thiyl moyimg ure is
I nstructed by switching, etc. of the operation nbde by user, managenent
infornat'gﬂ ﬁy recordi ng position, etc. held in the nenory are recorded
into sucffed ng areas by these plural files as tenporary internedi ate
managenent information until finalize processing. Thus, in the optical

di sc recor di ngindhe axpiiahdisprecoading/1epoodiucing tdppacase 100eie récomsngx cept
for noving picture are recorded, file and nanagenent information are
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switched in dependency upon file to be recorded. 54 Thus, in the optical
di sc r ecenslineg/ toerecotl c¢al gladppahatass in0be recorngfof stili pictyrec real alatet c.
whi ch are not defined by the DVD video format can be also recorded onto

e oBLL b8! 8y SR Bk ARFMAEN BRlP MOy
recording of subsequent still picture is instructed by user, subsequent still
picture is recorded onto the optical disc 2 in a manner similar to the above.
In addition, recording positions of respective files, etc. are recorded into
memory every these recording operations.

In the optical disc recording/reproducing apparatus 100, when files by
still picture are recorded onto the optical disc by a desired number of of files
in this way so that recording stop of still picture is instructed by switching, etc.
of the operation mode by user, management information by recording position,
etc. held in the memory are recorded into succeeding areas by these plural
files as temporary intermediate management information until finalize
processing. Thus, in the optical disc recording/reproducing apparatus 100, in
the case where files except for moving picture are recorded, file and
management information are recorded so that there results order of file and

corresponding management information. Thus, recording format of file and

management information is switched in dependency upon file to be recorded.



adapted for supporting only ordinary DVD video format, nanagenent

i nf ormation recorded in accordance with the DVD video format such as VTSI,
etc. is detected by search at the ti of loading, etc. and VIS is
reproduced by the managenent infornma ﬁon, thereby nmaking it possible to
prevent any influence or effect frombeing given to reproduction of noving
picture with respect to files of still picture, etc. and correspondi ng
managenent information which are recorded in this way. Thus, in the
optical disc recorded in this way, it becomes possible to reproduce files
of noving pi ct (s, by thdepticalddinargc@dingrepreduciog apparatmst k04, files of
accordance with the optical disc recording/reproduci ng apparatus adapted
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where such optical disc 2 is |oaded, in the optical disc _ _
r ecor di ngtceywleddurtoribe appiaaladiss 21 ddoreoser,dnlthe daseawbkre/i®, optic@lidieBs,  but

al so idnternedi ate managenent information of still picture file are
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controller 10. Thus, it is possible to offer, to user, t|tles etc. of
nmovi ng piackaptess famd supptbntllngpmﬂ}ar exdinexsor@¥d omidene fopnatahnaﬁagenmnby,
e.g., instruction of user. Mreover, in the case where user instructs

repr oduct;h AR P JAgdEN it HrBdnce with the DVD video format such as VTSI,

etc. is detected by search at the time of loading, etc. and VTS is reproduced by
the management information, thereby making it possible to prevent any
influence or effect from being given to reproduction of moving picture with
respect to files of still picture, etc. and comresponding management
information which are recorded in this way. Thus, in the optical disc recorded
in this way, it becomes possible to reproduce files of moving pictures by the
ordinary DVD player.

On the contrary, in accordance with the optical disc
recording/reproducing apparatus adapted for also supporting such files except
for moving picture, it becomes possible to also reproduce files of still picture.
Namely, in the case where such optical disc 2 is loaded, in the optical disc
recording/reproducing apparatus 100, not only data of VTS, VISM VOBS,
but also intermediate management information of still picture file are
reproduced in accordance with the search of the optical disc 2 which is

performed in the beginning, and are held into the memory of the system



instruction of reproduction by user, corresponding noving picture files are
reproduced in a manner similar to the above with respect to the
Teproduction only optical disc by d 2 of VTS and VISM VOBS. On the
contrary, in the case where reproductfon of still picture file is

I nstructed by user, recording positions, etc. of corresponding files are
detected by internedi ate nmanagenent information held in the nenory, and
data recorded on the optical disc 2 are sequentially reproduced by the
detection result. Thus, the data thus reproduced are processed by path
similar tonfrober Bd. reproduction data by noving picture. In the optical

di sc recordi ng/ reproduci ng apparatus 100, in the case where reproduction

data by still g ! -+ o 0C [ r ' i on
dat o the. pr oonthl T PofyibR REEHRE 1P LReEIRESS B branol iy PREERSEH T
systemcontroller 10 in such a manner to perform data expansi on of video
dat a whi still hpictires nrecardsed ono the deptipal ddisa 2 dayype gssinstrusyionhef IREG. Thus,
it becones possible to confirmvideo data by still picture by the nonitor
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generally smal| as 56 conpared to files by noving picture. On _the contrary,
in the optstamtioni ef reproducdonddy apeydewienpoading aeexingopicturs Slesware n FI G
8, such internediate managenment information serving as managenent

; gf or mat %{é}ggps%ﬂfgg LahhY&! YimitleRAHRGIRAR HRRdFEttY BeYeptodidifm Thus,
only optical disc by data of VTS and VISM VOBS.

On the contrary, in the case where reproduction of still picture file is
instructed by user, recording positions, etc. of corresponding files are detected
by intermediate management information held in the memory, and data
recorded on the optical disc 2 are sequentially reproduced by the detection
result. Thus, the data thus reproduced are processed by path similar to that of
reproduction data by moving picture. In the optical disc recording/reproducing
apparatus 100, in the case where reproduction data by still picture are
processed in processing of the reprodﬁction data, the pfocessing of the video
processing unit 8 is switched by the system controller 10 in such a manner to
perform data expansion of video data which has been caused to undergo data
compression by the JPEG. Thus, it becomes possible to confirm video data by
still picture by the monitor unit 12 to further output such video data to

external equipment by the video/audio encoder 13.

In such files by still picture, etc., file size is generally small as



recor di ng/ reproduci ng apparatus 100, in recording extended files by such
still picture file, etc., it is possible to reduce an increase of
Tecording area by recording of file éor managenent. Further, in the case
where plural files are collectively r orded in this way, they are
collectively recorded every kinds of files which are attribute of file.
Thus, it becones possible to sinplify search processing and finalize
processing, etc. Thus, in the optical disc recording/reproduci ng apparat us
100, files of noving pictures and still pictures are sequentially recorded
by oper atompaoéd tasBleswoy mowspe pictuce.t Oa the cantrery, vinr then opiise] dagst i cal
disc in which only noving pictures are recorded and finalize processing is
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performed. On the contrary, when finalize processing is instructed by user
with respamgetment heforptatioal sativing as managhment infprpiationr a¢ colltcsvily
pictures are recorded in this way, data of UDF for conputer is generated
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managenent information and internediate managenent information which are
pr epar ed régordaggdragiraduaing appairaiys Jiod im eecnding extended files barsuchrsdilhel d in
the nenory. The data thus generated is recorded into an area ensured in

advance af he MR b2l ;1S Possibld' to reduce an increase of recording area by

recording of file for management.

Further, in the case where plural files are collectively recorded in this
way, they are collectively recorded every kinds of files which are attribute of
file. Thus, it becomes possible to simplify search processing and finalize
processing, etc.

Thus, in the optical disc recording/reproducing apparatus 100, files of
moving pictures and still pictures are sequentially recorded by operation of
user with respect to the so-called virgin disc, optical disc in which only
moving pictures are recorded and finalize processing is not yet performed,
and/or optical disc in which files of moving pictures and still pictures are
recorded and finalize processing is not yet performed.

On the contrary, when finalize processing is instructed by user with
respect to the optical disc on which moving pictures and still pictures are
recorded in this way, data of UDF for computer is generated by management

information and intermediate management information which are acquired



addition, VMG data for DVD player is generated only from managenent
information for noving picture file, and is recorded onto the optical disc
2 in a mnner stated above. Thus, in_the optical disc

recor di ng/ reproduci ng appar atus 100, 5 nagenent information by set are
collectively recorded, with respect to all files recorded on the optical
disc 2, in the UDF area which is first nanagenent recording area of the
managenent information recording area of the optical disc 2, whereas
managenment information by set are collectively recorded, only with respect
t o novi nfrgsi dhearaptical eishand liedd finltbe ahewoey) dnd managenhentanfemoatiead on t he
optical disc, in the VMG area for DVD which is the second managenent
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whi ch finaﬁlze processin een’inp 'S 1éproduced
by the DVD player, files recorded on the optical disc 2 are reproduced

wi t h VMVGrzedagfpictupemamskistil pistireeinst erre deldvive the ynemwingThe claia dbudy t he
DVD video format can be securely reproduced w thout giving any influence
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disc to which finalize processing has been inplenented is reproduced by

conput er addnion, sYMGedawnsoie iVD playensis gomeretasoptlhdrem maaagement

managenment system of conputer. In the conputer, as shown in FIG 9,

respect i Yerorida8indo? héPngIHERTe Pe UNa is recorded onto the optical disc 2in a
manner stated above.

Thus, in the optical disc recording/reproducing apparatus 100,
management information by set are collectively recorded, with respect to all
files recorded on the optical disc 2, in the UDF area which is first
management recording area of the management information recording area of
the optical disc 2, whereas management information by set are collectively
recorded, only with respect to moving picture file which is file of specific
attribute recorded on the optical disc, in the VMG area for DVD which is the
second management information recording area.

Thus, in the case where the optical disc to which finalize processing
has been implemented in this way is reproduced by the DVD player, files
recorded on the optical disc 2 are reproduced with VMG area for DVD being
as reference, whereby moving pictures by the DVD video format can be

securely reproduced without giving any influence or effect on reproduction of

moving pictures with respect to recording of files of still pictures, etc.



whereby not only files of nmoving picture, but also files of still pictures,
et'c. can be reproduced and utilized. In accordance with the
-above-nenti oned configuration, format of managenent information recorded
in a manner paired with file is switcR8d in dependency upon attribute of
file, thereby making it possible to also record, e.g., files of stil

pi ctures, etc. except for noving picture. Further, files of respective
attributes recorded on the optical disc are reproduced on the basis of
managenent i nformation except for noving picture recorded in this way,

t her eby naki ng Hurtheosisi theecase velhexe the pptidakéistitb eshiekdaptlizef processingg
pictures to utilize the reproduced file. In addition, by instruction by
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managenent information recordi ng area, and managenment i nformation by set
are col | éotrhaelcprespondied, torthy falet maregpawnttsystéhest eompmpteri Ii ¢he
attribute, into the second nmanagenent information recording area. Thus,
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conput er. Is to be noted that program corresponding to the flowhart
shown i nvﬂiaﬁebymmlpeﬁ]tesmfrmmhmpmtﬁt@bml alsalifdes of shiflr picdires, et c. as
recording nmediumto read out the program by using personal conputer, etc.
L0 exeCulfn be reproduced and utilized.

In accordance with the above-mentioned configuration, format of
management information recorded in a manner paired with file is switched in
dependency upon attribute of file, thereby making it possible to also record,

e.g., files of still pictures, etc. except for moving picture.

Further, files of respective attributes recorded on the optical disc are
reproduced on the basis of management information except for moving picture
recorded in this way, thereby making it possible to also reproduce files except
for moving pictures to utilize the reproduced file.

In addition, by instruction by user, management information by set are
collectively recorded, with respect to all files recorded on the optical disc, into
the first management information recording area, and management
information by set are collectively recorded, only with respect to files of
specific attribute, into the second management information recording area.

Thus, moving pictures can be reproduced by ordinary DVD player, and all

files such as moving picture and/or still picture, etc. can be reproduced by



such programto thereby permt the personal conputer, etc. to be operative
as the systemcontroller 10. Further, as described above, in the DVD video
format, there exists the restriction of 99 titles at the maxi mum as the
number of titles (VTS) which can be Pécorded onto the optical disc. For
this reason, when recording of data corresponding to | scene is perforned
on VTS basis, as far as 99 scenes can be only recorded onto single optical
disc. For exanple, if it is assuned that | scene has been recorded in 5to
6 seconds, there would result the state where recording can be nade only

i n about cenghtterm nutes onto single disc. On the other hand, in the
DVD-video format, it is prescribed that VITSTT VOBS included in VIS can be
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(CBP) unit of data corresponding to one scene (hereinafter referred to as
1 scene/ Flthal enay GdPyecvedad dinby )flaxsble. gescf or har disg mtdi ag re€ording maxi mum
nunber of VTS) x 99 (maxi mum nunber of chapter (CHP)) = 9801 scenes can be
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above-descri-bed 1 scene/1 chapter (CHP) recording, work for automatically
cl osi ng Wu&h\progrhnheo gherfeby peimihtre pasonauodmputer, efcapt besopetiiPye becones
equal to 99. When VIS is closed in this
the system controller 10.
Further, as described above, in the DVD—video format, there exists the
restriction of 99 titles at the maximum as the number of titles (VTS) which
can be recorded onto the optical disc. For this reason, when recording of data
“corresponding to 1 scene is performed on VTS basis, as far as 99 scenes can
be only recorded onto single optical disc. For example, if it is assumed that 1
scene has been recorded in 5 to 6 seconds, there would result the state where
recording can be made only in about eight minutes onto single disc.
On the other hand, in the DVD—video format, it is prescribed that
VTSTT VOBS included in VTS can be divided into 99 reproduction units
(hereinafter referred to as chapter (CHP)) at the maximum. In view of the
above, when recording in one chapter (CHP) unit of data corresponding to one
scene (hereinafter referred to as 1 scene/l chapter (CHP) recording) is
performed, recording of 99 (maximum number of VTS) x 99 (maximum

number of chapter (CHP)) = 9801 scenes can be performed onto single optical

disc.



vvay in the rewitable optical disc, erasing of the last (99-th) chapter
(GHP) within VTS becomes difficult. In view of the above, in the optical

di sc recording/reproduci ng apparatus 0100 according to the present

i nvention, work for closing VIS is not performed at the time when the
99-th chapter (CHP) has been recorded, and work for closing VIS is
performed when subsequent (100-th) chapter (CBP) is recorded (inmediately
before), ~hereby making it possible to easily perform erasing of the 99-th
chapter (CBP). The operation for recording the 99-th chapter (CHP)
thereafter to Morkcoverevhei ithe sonvhetiogalt opticapliee reauEing/yeprodseingct i on of
user will be expl ai ned bel ow by using the flowhart of FIG 12. It is to

be not ed e n ' to the
oresent FRRARoR MEE TR vEEE R BueckitR T EhERTIRARER(CH)
flowchart shown in FIG 10, and the sanme reference nunerals are

r espect i vesloyding, tvearkefbrtantoimaticalie chesapg OIS vanldie perdormed wheipthenat i on
will be omtted. At step SP50, whether or not the nunber of chapters (CHP)
recor ded S } E I case
wher e thguﬁt%r& &Iﬁﬁ;tter er)sblgsé@és %ﬁi@)?l o hg%%gmjgg @Eﬁ%ed if thit®

di scrimnation, the | ast VTS Is 61 closed to wite tenporary éste
SP51) t herayalit ghe rewsitalile apsicel eiiscsrrasing ofpther hﬁh{%ﬁhhgh@pf@r qué{ ecor di ng
operation. Mreover, in the case where the nunber of chapters is |esser

t han 99 (V‘Eg%\?’f‘stﬂé%ohfé%%fﬁ |¢the discrimnation, processing shifts to
the step as it Is to pertormnoving picture recordlng

In view of the above, in the optical disc recording/reproducing
apparatus 100 according to the present invention, work for closing VTS is not
performed at the time when the 99-th chapter (CHP) has been recorded, and
work for closing VTS is performed when subsequent (100-th) chapter (CHP)
is recorded (immediately before), thereby making it possible to easily perform
erasing of the 99-th chapter (CHP). The operation for recording the 99-th
chapter (CHP) thereafter to perform erasing of the 99-th chapter (CHP) by
instruction of user will be explained below by using the flowchart of FIG. 12.
It is to be noted that the fundamental operation of the embodiment according
to the present invention is assumed to be performed in accordance with the
flowchart shown in FIG. 10, and the same reference numerals are respectively
attached to the same steps of FIG. 10 and their explanation will be omitted.

At step SP50, whether or not the number of chapters (CHP) recorded
at the last VTS is lesser than 99 is discriminated. In the case where the number

of chapters is 99 (NO) as the result of the discrimination, the last VTS is



Then the operation for erasing the chapter (CHP) will be explained by
using the flowhart shown in FIG 13. At step SP60, whether or not request
for erasing chapter (CHP) is nmade fromuser is judged. In the case where
request for erasing chapter (CHP) i s®hmde from user, processi ng proceeds
to step SP61. At the step ST61, whether or not the last VIS is closed is
discrimnated. In the case where it is discrimnated that the last VIS is
cl osed, processing to processing step SP63 w thout erasing any chapter to
return to the steady state. Mreover, in the case where it is

di scri m nhused to vatitet tempoasty VIWIGLi(stepdPXl)dkerbafter oo shit tystepditddo t o step
SP62. At the step SP62, the | ast chapter (CHP) is erased. After the chapter
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this way perforns work for closing VIS when the subsequent chapter (CHP)
i s recor dethber rofediaptab yis It&s‘smré])anvﬁﬂ KB ES) merthe resuly ofthik diseringinationg VTS
vvhen the | ast chapter (CHP) of VIS is recorded, thereby making it possible

voved-s iR LS S A2 PR PRl Son

preferred enbodi ments which have been explained with reference to the
attached drawi Agsn, thedoparatiomifor emsingatheditaptert((iHR) wall beeexgyldined byedi um

such as magnetic disc and/or nmagnetic tape, etc. nmay be
using the flowchart shown in FIG. 13.

At step SP60, whether or not request for erasing chapter (CHP) is
made from user is judged. In the case where request for erasing chapter (CHP)
is made from user, processing proceeds to step SP61.

At the step ST61, whether or not the last VTS is closed is
discriminated. In the case where it is discriminated that the last VTS is closed,
processing to processing step SP63 without erasing any chapter to return to
the steady state. Moreover, in the case where it is discriminated that the last
VTS is not closed, processing proceeds to step SP62.

At the step SP62, the last chapter (CHP) is erased. After the chapter
(CHP) is erased, processing proceeds to step SP63 to return to the steady state.

The optical disc recording/reproducing apparatus 100 constituted in
this way performs work for closing VTS when the subsequent chapter (CHP)
1s recorded (immediately before) without performing work for closing VTS

when the last chapter (CHP) of VTS is recorded, thereby making it possible to

easily perform erasing of the last chapter (CHP) of VTS.



applled as the recording nedium and it should be therefore understood by
those ordinarily skilled in the art that various nodifications, alternative
constructions or equivalents can be inplenmented w thout departlng fromthe
scope and spirit of the present invenggon as set forth by appended cl ai ns.

I ndustrial Applicability As stated above, in accordance with the present

I nvention, it is possible to provide disc recording nmethod, disc recording
apparatus and optical disc adapted so that such a control is perfornmed to
switch recording format of file and managenent information with respect to
user area in dtasrtabeenoiadh thwtt thepresamt iivenfioheist mot demited mendbement

i nformation in previous recording format onto optical di sc when start of

he. pr eviibagerESerREd oo PoglRrbtT W o Horfl ErbBERA S50 o1 ot

to thereby successively record VISs in, e.g., DVD video format so that
seanl ess refrenchudoi e catached dmmnganchntdo riodvenlybiopticyl tdisal dat rasor d
files such as still picture, etc. except for noving plcture t hus maki ng

it possi I o s, of VTS as
Faras pacgoiiad SEERRSRE S haBhed M Tl aRPnlle Bndii G 0 127 O e
recorded and managenent information for the file into a user area of a
recor di ngippiéduan the recording medium, and it should be therefore understood by

those ordinarily skilled in the art that various modifications, alternative

constructions or equivalents can be implemented without departing from the

scope and spirit of the present invention as set forth by appended claims.

Industrial Applicability

As stated above, in accordance with the present invention, it is
possible to provide disc recording method, disc recording apparatus and
optical disc adapted so that such a control is performed to switch recording
format of file and management information with respect to user area in
accordance with aitribute of the file to record management information in
previous recording format onto optical disc when start of recording in new
recording format is instructed to close recorded file in the previous recording
format to start recording in new recording format to thereby successively
record VTSs in, e.g., DVD video format so that seamless reproduction can be
made, and to have ability to also record files such as still picture, etc. except

for moving picture, thus making it possible to prepare extended area while



such a manner that the file and the management information forma set, the
recordi ng method conprising: switching recording format of the file and the
managenment information with respect to the user area in accordance with
attribute of the file; and recordin&ﬁ onto the recordi ng medi um

managenent information in a previous recording format when start of
recording in a newrecording format is instructed, and closing the
recorded file in the previous recording format to start recording in the
new recording format. 2 The recording nethod as set forth in claiml,

wher ei n d¢ontitang aseasvdileVd St dsefafriasepdssibde.f i | e of noving picture, the
recording format of the file and the nanagenent information is DVD video
format, the recording nmediumis DVD-R (DVD Recordable), the file is VIS
(Video Title Set) in the DVD video format, and the nmanagenent information
is VM3 (Video Manager Information) in the DVD video format, the recording
nmet hod further conprising perform ng managenent of DVD video file by
tenporary VMd, and perform ng managenent of an extended file except for
DVD video file 65 by internedi ate managenent information (TMP-EXTI). 3 The
recording method as set forth in claim1l, including: a recording step for
managenent i nformation recordi ng area of



rqéording t he managenent information recorded in a manner to forma set
wi-th the file. into a managenent information recording area of the
-tecording medium wherein the recordjng step for the nmanagenent

i nformati on recording area conprise 4 col lectively recording the
managenent information by the set wth respect to all files recorded on
the recording nediuminto a first nanagenent information recording area of
t he managenent information recording area of the recordi ng nmedium and
collectively recording the managenent information by the set only with
respect to the file of a specific EAtAlMSute recorded on the recording
mediuminto a second nanagenent information recording area of the

i nf ' | T ' f h
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medium by a file partitioned in predeterm ned refroduction units in
accor danmmanagt¢ment informatiodifoy teofiteint¢ Rarser aada ef a redardingimedia® ioni t
file), the recording nethod further including: an erasing step of
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recordi ng nmedium by the recording step for the managenent information
recordi ng ar eatheeThulingmethiodgomepiisidgas set forth in claim4,
switching recording format of the file and the management
information with respect to the user area in accordance with atiribute of the
file; and
recording, onto the recording medium, management information in a
previous recording format when start of recording in a new recording format
is instructed, and closing the recorded file in the previous recording format to
start recording in the new recording format.
2 The recording method as set forth in claim 1,
wherein in the case where the file is a file of moving picture, the
recording format of the file and the management information is DVD video
format, the recording medium is DVD—R (DVD—Recordable), the file is VTS
(Video Title Set) in the DVD video format, and the management information

is VMGI (Video Manager Information) in the DVD video format, the

recording method further comprising: performing management of DVD

video file by temporary VMGI, and

performing management of an extended file except for DVD video file



whérein the erasing step conprises erasing the last unit file recorded on
t he recording medium by instruction of user. 6 The recording nmethod as set
forth in claim4, wherein the erasing, step conprises: discrimnating

whet her or not the last VTS recorded®n the recording nmediumis closed to
erase the last unit file recorded on the recording nmediumby instruction
of user only when the VIS is not closed. 7 . The recording nethod as set
forth in claim3, wherein the first managenent information recording area
is an area corresponding to file managenent system by conputer, and the
second bwrintemediate mhanagernent infooradiong( AviPa BXTHn area corresponding to
file nanagenent system of DVD video format. 8 A recordi ng appar at us

ranagener | nf GRrEa bt 8 SRR AL LA e OO mane  or

recording, into a user area of a recording nedium the file and the
managenent i nf ar netarding ctee sfiondiamggemertteirffotmation s redordingreare@r of hat t he
file and the managenent information forma set; and 67 control neans for

cont ol | 0% L8RET #4L 4 fler sl SRRANG: TROAGEIR o hBLACR! KoBnopugr all no

means an ans er ein the contro orns "a control
to switch recordin . _ _ _
with the file into a management information recording area of the recording

medium,

wherein the recording step for the managément information recording
area comprises: collectively recording the management information by the set
with respect to all files recorded on the recording medium into a first
management information recording area of the management information
recording area of the recording medium, and collectively recording the
management information by the set only with respect to the file of a specific
attribute recorded on the recording medium into a second management
information recording area of the management information recording area.
4 The recording method as set forth in claim 3,

wherein the file to be recorded is recorded onto the recording medium
by a file partitioned in predetermined reproduction units in accordance with
the recording format (hereinafter referred to as unit file),

the recording method further including:

an erasing step of performing erasing operation of the unit file before

management information corresponding to the unit file is recorded onto the



fornat of the file and the managenent information with respect to the user
area in accordance with attribute of the file to record, onto a recording
+redi um rmanagenent information in a p%eV|ous recordi ng format when start

of recording in a new recording format”is instructed, and cl oses the
recorded file in the previous recording format to start recording in the
new recording format. 9 The recordi ng apparatus as set forth in claimS8,
wherein the recording nmediumis DVD-R (DVD-Recordable), and in the case
where the file is file of noving picture, the fileis VIS (Video Title
Set) in Rdrdingemdédinmtbyant trheonding geerp nfori theonraagement infonBiat{on deo
Manager Information) in the DVD video format, and wherein the control neans

sets rec i f t of the file and the rranagenent information so as to
make recg‘{cg)ﬁﬁ%gi %re he DVD video format, perforns managenent of DVD video
file by tenporary VM3, and perforns managenent of an extended file except
for DVD $i deo Theaebgrding enethdd as eet foattageokmm 4,nf or mati on ( TMP- EXTI) 10
The recording apparatus as set forth in claim8, wherein the control neans
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I nformation by the set wwth respect to aI | files recorded on the recording
medi um i ondha ré¢orstingravealgemeyt instfuctiontaforser.
6 The recording method as set forth in claim 4,
wherein the erasing step comprises: discriminating whether or not the
last VTS recorded on the recording medium is closed to erase the last unit file
recorded on the recording medium by instruction of user only when the VIS
is not closed.
7. Therecording method as set forth in claim 3,
wherein the first management information recording area is an area
corresponding to file management system by computer, and the second
management information recording area is an area corresponding to file
management system of DVD video format.
8 A recording apparatus comprising:
management information generating means f01_" generating
management information for a file to be recorded;
recording means for recording, into a user area of a recording medium,

the file and the management information corresponding to the file in such a

manner that the file and the management information form a set; and



reCording area of a managenent information recording area of the recording
medium and to collectively record the nanagenent information by the set
2only with respect to the file of a specific attribute recorded on the
recording mediuminto a second manag®fent information recording area of
the managenent information recording area. 11 The recordi ng apparatus as
set forth in claim8, wherein the first managenent information recording
area is an area corresponding to file managenent system by conputer, and
t he second managenent information recording area is an area correspondi ng
to file manageorirdl siysnsnionfcdddllingdespdrationd of 12 1¢he thecmiadhpgmanpar at us
as set forth in claim9, wherein the control neans records and holds, into
a non-volafti le.. nemr¥at.the mana(r:lggﬁnt i nformati on recorded on the

recor di n{JPIERRHOR SIS AR MRS 18 SRR TeCENgMEAT he il e, and generat es

t he managenent information to be recorded into the managenment infornmation
recordi ng ar eawhepaint fiee contayeneats ipefformat hocortedldtd Bwtitvh Fesmding 13 A
recordi ng medi umin which control programis recorded, wherein the control
program g¢an he ad a ntrol conputer, the. control program 69 being
Peatur ectagnsl b i B hinaEERR: dhoriifich Hafi taePEe LS Shemse un ¢
for recording, into a user area of a data recording nedium A file to be

r ecor dedassad ineacgedente iwitlorattdbuts 6Hrthe hilef itd erécordsuohton areecmdidgat t he

medium, management information in a previous recording format when start
of recording in a new recording format is instructed, and closes the recorded
file in the previous recording format to start recording_in the new recording
format.

9 The recording apparatus as set forth in claim 8§,

wherein the recording medium is DVD—R (DVD—Recordable), and

in_the case where the file is file of moving picture, the file is VTS
(Video Title Set) in DVD video format and the management information is
VMGI (Video Manager Information) in the DVD video format,

and wherein the control means sets recording format of the file and the

management information so as to make recording in the DVD video format,
performs management of DVD video file by temporary VMGI, and performs
management of an extended file except for DVD video file by intermediate
management information (TMP_EXTI)

10 The recording apparatus as set forth in claim 8,

wherein the control means controls operations of the management



fife and the nanagenment information forma set, to function as control
méans for performing a control to switch, in accordance with attribute of
sthe file, recording format of the file and the nmanagenent information with
respect to the user area, recording,6%nto the data recordi ng nedi um
managenent information in a previous recording format when start of
recording in a new recording format is instructed, and cl osing the
recorded file in the previous recording format to start recording in the
new recording format. 14 A recording nediumin which control programis

r ecor dedinfonimatienngendraticgmhearis andghanmrecandibge merad dwy as toarulleskivebnput er
the control program being featured by allow ng the control conputer,
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file in such a manner that the file and the managenent information forma

set,, tordéeordedoon athec vecordingranediunt ointpea f firsti mgnagement dinfermnatemor d,
onto the data recordi ng nmedium rmanagenent information of recording formt
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file to start new recording.
medium, and to collectively record the management information by the set
only with respect to the file of a specific attribute recorded on the recording
medium into a second management information recording area of the
management information recording area.
11 The recording apparatus as set forth in claim &,
wherein the first management information recording area is an area
corresponding to file management system by computer, and t}ie second
management information recording area is an area corresponding to file
management system of DVD video format.
12 The recording apparatus as set forth in claim 9,
wherein the control means records and holds, into a non-volatile
memory, the management information recorded on the recording mediuvm in a
manner to form a set with the file, and generates the management information
to be recorded into the management information recording area from the

management information held in the memory.

13 A recording medium in which control program 18 recorded, wherein

the control program can be read by a control computer, the control program
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69

being featured by allowing the control computer, provided at a recording unit
for recording, into a user area of a data recording medium, a file to be
recorded and management information for the file in such a manner that the
file and the management information form a set, to function as control means
for performing a control to switch, in accordance with attribute of the file,
recording format of the file and the management information with respect to
the user area, recording, onto the data recording medium, management
information in a previous recording format when start of recording in_a new
recording format is instructed, and closing the recorded file in the previous
recording format to start recording in the new recording format.

14 A recording medium in which control program is recorded, wherein

the control program can be read by a control computer, the control program

being featured by allowing the control computer, provided at a recording unit
for recording, into a user area of a data recording medium, a file to be
recorded and management information for the file in such a manner that the
file and the management information form a set, to function as control means
for performing a control to record, onto the data recording medium,
management information of recording format when start of new recording,
after user has performed a predetermined number of recording operations, is

instructed, and closing the recorded file to start new recording.



