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V71 DESCRI PTI ON Recordi ng Met hod and Apparatus, and Recordi ng Medi um
«Technical Field The present invention relates to a recording nethod, a
recordi ng apparatus and a recordi ng nmedi um capabl e of recording
information to a rewitable optical disk such as DVD-RW (DVD-rewritable).
This application clains the priority of the Japanese Patent Application No.
2002- 134747 filed on May 9, 2002, the kntirety of which is incorporated by
ref erence herein. Background Art Conventionally, there are avail abl e DVDs
as | arge-capacity optical disks DESCRIPTION i table DVDs (digital versatile
di sk) such as a DVvD-R (DVD-recordable), DVD-RW (DVD-rewitable) and
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vi deo data Tecor t he DVD vi deo
format can be played by a reproduce-only optical disk player. Further, an
optical disk having data recorded in the universal disk format (UDF) can
be reproduced by a conputer to reproduce the data. FIG | shows a chart
expl ai nTechnibal ekl vi deo f or mat - based | ogical format 2

The present invention relates to a recording method, a recording apparatus
and a recording medium, capable of recording information to a rewritable optical
disk such as DVD-RW (DVD-rewritable).

This application claims the priority of the Japanese Patent Application No.
2002-134747 filed on May 9, 2002, the entirety of which is incorporated by

reference herein.

Background Art

Conventionally, there are available DVDs as large-capacity optical disks
including writable DVDs (digital versatile disk) such as a DVD-R
(DVD-recordable), DVD-RW (DVD-rewritable) and DVD-RAM (DVD-random
access memory). Of these DVDs, DVD-R and DVD-RW having video data
recorded therein in a format comblying with the DVD video format can be played
by a reproduce-only optical disk player. Further, an optical disk having data
recorded in the universal disk format (UDF) can be reproduced by a computer to
reproduce the data.

FIG. 1 shows a chart explaining the DVD video format-based logical format
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of an optical disk. As showmn in FIG 1A, the optical disk having this
.logical format has the information recording area thereof divided into a
zone called "lead-in" at the innernmpost circunference thereof, a data zone
and a zone called "lead-out" at the outernost circunference. The optical
disk wll have desired video data or the Ilike recorded to the data zone
thereof. As shown, the data zone inclutles a UDF (universal disk format)
area (file systemarea) Al in which a UDF bridge configuration is stated,
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real -tinme recording area A3 1n this ordet fromthe |l ead-in zone. The

UDF and. VMG, ar ea ar rqvi ded to,.record na nt,_Lnformation usgd;to
manage fPFF@éa%%S 3%1%!&5‘%%‘%?3310’} SECYHIRE i Fef h r%‘%fg‘ivdfie@i 0 ﬁzqnl‘?eggﬁ%F and
VMG areas, the VMG area A2 being a second managenent information recording
area i s‘laad-dnt ad the ianeimest eisenméerenee shereet araguaons ank apxame, cakderd
format and will have recorded thereto TOC information (table of contents)

used f ofleadage e the Autairhosti cieentlddrance.ec oThe dptitat kiéslk edll- havee ddsired
recording area A3. On the other hand, the UDF area Al being a first

rranagenﬁa oid%fté’ﬁm% Hﬁef@c‘b‘?ﬂgﬁ Wg?‘?ﬁg%ngitﬁ&%?d to a file mnagenent by

a conputer, and ave record reto managenent information used for
area A3 in aA ORISR FOReape R HIVE GrifsSditk dyemaf) den " "
conputer. As shown in FIG IB, the real-time_data recording area A3.is a
progr ansystem area) Al in which a UDF bridge configuration is stated, VMG (video
manager) area (DVD management information area) A2 and a real-time data
recording area A3 in this order from the lead-in zone. The UDF and VMG areas
are provided to record management information used to manage files of video data
recorded in this optical disk. Of these UDF and VMG areas, the VMG area A2
being a second management information recording area is directed to a file
management system unique to the DVD video format and will have recorded
thereto TOC information (table of contents) used for management of all video data
recorded in the real-time data recording area A3. On the other hand, the UDF area
Al being a first management information recording area is directed to a file
management by a computer, and will have recorded thereto management
information used for management of all the video data recorded in the real-time
data recording area A3 in a format compatible with the file management system of

the computer.

As shown in FIG. 1B, the real-time data recording area A3 is a program area
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3 where real data are to be recorded, and will have video data recorded
Jthereinin wunits of VIS (video title set; will be referred to sinply as
"title" wherever appropriate hereunder). It should be noted that a maxi num
of 99 VTSS can be provided (VTS:599). It is also inportant to note that as
shown in FIG 1C, the "VTS' is made up of VTSI (video title set

i nformation), VISM VOBS (video object3set for the VISM, VISTT VOBS (vi deo
object set for titles in a VIS), and VTSI BUP (backup of VTSI) in this
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G oup) -2-tormatte o data as real video data, VISI w have recorded

thereto the s, i.nformation et.c. .for . managenent ,.of the ,vi.d made
up of rBHﬂS cht['d g/,;fgn laﬁ%ﬁnﬁ“?/% W lﬁl bﬁa&%fegeat&} ISEIREN S %{lﬁe @ﬁag%te ata
recorded thereto. It should be noted that VISTT VOBS is_an option and VTS|
BUP i s appwpkiate bereymder)\nelt shiesldibevrotedithatp mpximyg gf f8s¥ddspianabe

conputer, a desired file can be searched based on UDF for reproduction.

Wien t hgreptied aVEB99)i s It épntdupagohynt o BYR mayssr showdesi F&@. 10, ¢hean be
searched based on VMG for reproduction. Video data is witten to such an

opti cal Wﬁe@: gfgdﬂéehhg S &W gv“i%%aﬂitle rs%‘t?gﬁﬁirﬂ&tfb%phﬂﬂrém OB rabesr ed

to as "I r restricte overwrte nmethod (wll be

Cequent PRICC Secieatig VoFS Vhea it & OB (BdenebRshPRbRRaS: 4 S Feands an
overwritable optical disk. In the RONnmethod as well, however, video data
whi ch aNéI‘SIoB&%’ ((backureof tGTSL) e dhis(entlesc oMt T Y OB iwill Bave aneordedy
thereto MPEG (Moving Pictures Experts Group)-2-formatted video data as real
video data, VTSI will have recorded thereto the address information etc. for
management of the video data made up of real data, and VISTT VOBS will have a
title menu of the video data recorded thereto. It should be noted that VISTT
VOBS is an option and VTSI BUP is a backup of VTSL

When the above optical disk is accessed by a computer, a desired file can be
searched based on UDF for reproduction. When the optical disk is reproduced by
a DVD player, a desired file can be searched based on VMG for reproduction.

Video data is written to such an optical disk by either an incremental
recording method (will be referred to as “INC method” hereunder) or restricted
overwrite method (will be referred to as “ROW method” hereunder). The INC
method is intended for sequential recording of video data, while the ROW method

is applied to an overwritable optical disk. In the ROW method as well, however,

video data which are to be recorded to a fresh (unrecorded) area will sequentiaily
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4 be recorded. In these INC and ROW net hods, an RVMA (recordi ng managenent
+area) formed along the inner circunference of the lead-in zone is used for
a nmanagenent of the optical disk such as a recording progranmng. FIG 2
is a chart for explaining the INC nethod. For the INC nethod, it is
defined that data should be recorded to up to three areas each called
"Rzone". Each Rzone is managed under #he RAM standard. More specifically,
in the INC nethod recording noving pictures, Rzones are first reserved as

shown i pe rb&orddd. FRRhédd BNCESRI Y@BWE&]&BO@W g%@&glelgg fn?e{na&léﬁfne d. a

VMG areas in whi ch managenent i|nformation i3 to
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unrecorded area is _defined_as "invisible Rzone". In the INC nethod, the
managenBiNagamenkaf thsopticad dask suclt aha deeprdingpiagsamusiag. i n whi ch VTSI and
VTSM VOBS of the top VIS are forned are reserved by reserving the Rzonel

and Rzone2. FIG@. £lie al diarnfrheplaiviis The/IBS mbthothl Hat thel NG ghéthed, Ryis
recording video data sequentially starting at the begi nning of "I nvi si bl e

Rzone” . q&fihédqhat HRANshGAAPHEEOSRH S{OEE@J @ ﬂﬁe@%ﬂe%@ ga@ﬁl tq@Oa“ﬁ.ngfé” one

title with a user's instruction, P'is recor nex

et  mec el et AEinstah e I RAM Py and the Reane 2 15 o osed as

shown in Fl GMozrce: sp-le-gluf'lscallg)z??n \tQ;aSIl{T(SZ élggh%rddree?:o;dcintg r;govmg pictures, Rzones are
first reserved as shown in FIG. 2A. For this reservation of Rzones, a Rzone 1 for
UDF and VMG areas in which management information is to be recorded is
defined, a next Rzone 2 for VTSI and VTSM VOBS of a top VTS is defined in an
unrecorded area forming a real-time data recording area, and a remaining
unrecorded area is defined as “invisible Rzone”. In the INC method, the
management information recording area and also the areas in which VTSI and
VTSM VOBS of the top VTS are formed are reserved by reserving the Rzonel and
Rzone2.

In the INC method, VISTT VOBS of real data is defined by recording video
data sequentially starting at the beginning of “Invisible Rzone”. Further, upon
completion of recording of the real data under one title with a user's instruction,
VTSI BUP i1s recorded next to the recording of the real data as shown in FIG. 2B
and VTSI and VTSM VOBS are defined in the Rzone 2 again at the beginning and

the Rzone 2 is closed as shown in FIG. 2C. Thus, one VTS is recorded to the



41 optical disk by the INC nethod. In the INC nethod, for continuously
.recording a next title, Rzone 3 is reserved in a remaining unrecorded area
and areas are reserved for VISI and VISM VOBS to define the "Invisible
Rzone" as shown in FIG 2D. Further, after defining VISTT VOBS by
recording real data, VTSI BUP is defined as shown in FIG 2E, and VTSI and
VTSM VOBS are defined in the previously reserved areas as shown in FIG

2F. Thus, a next VIS is recorded as shown in FIG 2G 1In the |NC nethod,

when a dﬂtida?diizﬁ«:b?@l%ﬁﬁ@ meiog.unrecorded areas are defined simlarly to
sequentially record VISs to the areas. In the INC nethod, as descri bed
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defines areas for UDF, VM5 |ead-jn zone and | ead-out zon o] ecure_the
conpat i16R¢TVEfl HensaRaimes gpipeanded ateaamed Areandre ﬁpyerasﬁ i ft&m Vi.si kangs
shown in FIG 2H It should be noted that in defining the UDF and VMG
areas, VUBMMOBAUS defize dree”lpwisdblet Redomesadstaywh e FdGt a1D.n Fineher aftsr f or
the titles VISI and VISM VOBS, and the UDF and VMG data are recorded to

the W%ﬁiﬂiﬁgymTwomwr raiﬂgsgéall datGVPSE VB 18 deldel dsdhoRwPlfi ni ng

t he ROW net I'n the RONnet hod, ead-in zone, UDF and VMG areas, and

o ea i SECRR rSTd SPAAPPVIB ke Ak RV PRI, el hge e Y
et L rown e HE. o T, % ek 18 S Fecorded as shown in FIG. 2G. In the
INC method, when a title is recorded next, unrecorded areas are defined similarly
to sequentially record V'ISs to the areas.
In the INC method, as described above, VISs are sequentially recorded to
define a real-time data recording area in an optical disc. In the optical disc, a
finalization process defines areas for UDF,lVMG, lead-in zone and lead-out zone to
secure the compatibility between the optical disc and a read-only optical disk, as
shown in FIG. 2H. It should be noted that in defining the UDF and VMG areas,
UDF and VMG data are generated based on the data in the areas for the titles VTSI
and VTSM VOBS, and the UDF and VMG data are recorded to the Rzone 1 which
will thus be closed.
FIG. 3 shows a chart for explaining the ROW method. In the ROW method,
a lead-in zone, UDF and VMG areas, and areas for recording the leading titles

VTSI and VTSM VOBS are pre-reserved by padding as shown in FIG. 3A. It

should be noted that the “padding” refers to a process for reserving an area by



a 6 recording therein dummy data such as null (zero) or the like. In the
+« ROW net hod, when these areas are reserved, video data are sequentially
recorded to define a VISTT VOBS nmade up of real data as shown in FIG 3B.
Upon conpl etion of recording the real data under one title, a VISI BUP
area is defined, and padding is done for reserving recording areas for
subsequent titles VTSI and VISM VOBS,6 as shown in FIG 3B. Then,
reservation of VTSI and VISM VOBS areas for recording the real data wll

be fep%béﬂiiﬁ%@héteiﬂ@ dabegidaenlagzegbpvp theliké. G 3C. Thus, one VIS is
recorded in the optical disk by the RONnmethod. In the ROW nethod, for

conti nuousl v r r gdi t;i tikle, I a r o] W a
padded ar Satlrr?agfeiguﬁg)ﬁ %%ﬁ%@éd%&ﬁvﬁ@%g oa%’g&%i %gi%gﬁg?v%gf%nggﬁgngug
areas, an )en padding i s _done rr rvi ng subseguen itle an
VTSM VRRSeBEaLY ECOEe 18 o T B T SY0 Fit Bl R o yoal 1888 SHOBVAIEH | ned
for titles VISI and VISM VOBS as shown in FIG 3E to thereby record

successFie. 38 'Ss Uppnt bemphticradf hicekdiag thtoeal data Bnder Gfe tithe, a AETSOBUP
met hod, for successively recording titles, simlar padding is done to

record MISSs REARANRHA! paddiAP 1§ BnBPH FBidI0the BScHeRG ARaY fabauBseqibae are

sequentially recorded to define a real-tinme data recording area in an
optEoa ks G S8 SR0BS, A8 shByg i BlG 7 3B OriRh0 $E8Rvatifh RV ST WY
and VTSM VOBS areas for recording the real data will be repeated again from the
beginning as shown in FIG. 3C. Thus, one VTS is recorded in the optical disk by
the ROW method.
In the ROW method, for continuously recording a next title, real data are
recorded following a padded area made up of a preceding VTS to define VISTT
VOBS and VTSI BUP areas, and then padding is done for reserving subsequent
titles VTSI and VISM VOBS, as will be known from FIG. 3D. Subsequently,
areas are defined for titles VTSI and VISM VOBS as shown in FIG. 3E to thereby
record successive VTSs to the optical disk as shown in FIG. 3F. In the ROW
method, for successively recording titles, similar padding is done to record VTSs
sequentially.
In the ROW method, as described above, VTSs are sequentially recorded to
define a realtime data recording area. in an optical disc. In the optical disc, a
finalization process, in the same way as in the INC method, defines areas for UDF,

VMG, lead-in zone and lead-out zone to secure the compatibility between the



VM5 |ead-in zone and | ead-out zone to secure the conpatibility between the
.a 7 optical disc and a read-only optical disk, as shown in FIG 3G Note
that generally speaking, when recording data in the DVD video format to a
DVD-RWnedium a file systemis required which manages the internediate
state. In case data is recorded only in the DVD video format, information
with which VISs are nmanaged is held im the internedi at e-state nanagenent
file system as well. Thus, when a VIS is deleted, it is detected which one

of LMot flidid anéﬁ%&’d—oﬂ%ﬁfsi}é%lidlslh  SIRAVHIR BRGOAEE cor f espondi ngly

bl ank, Information I°s tore a new VIS to such a tenporary

. The J | ai d- tent, No. 200Q2- 063765 di hni:
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that the information can also be reproduced by a dedicated player for a
r ead- ontioya BVPD-RAYi mgdiwmnos dileisyatens o required sthich mangged|the dnsrmgdiate eal
time. Wth this disclosed video technique, when information is recorded to

the DVOytRe. n Incoase! daacie racofiddhenlpVin il ®VBt viddar fbroet, ngdrmagdudiitly at
| east VTS including VOBS to be produced and its correspondi ng VTSI and

VMS i n%vﬁﬂﬂle?'[fs%r aﬁ%ﬁ{i&’éﬁ&;ﬁf lllegﬂeia\ﬁgg‘ ififer \E}E‘zlt%lﬁﬁﬁg \%@rﬁbd;%%rﬁ&ﬁ%lgﬁgsﬁe%t he

DVD-R, then provi sional enerate st onal ntrol
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'S recosrecci:?gr xtlgmtbg?) :{:r)lvil:%eRm%%(i:J]mtbiertr:%rr?esvgoirfi:sspondingly blank, which information

is used to record a new VTS to such a temporary space.

The Japanese laid-open patent No. 2002-063765 discloses a technique for
making real-time recording of information to a DVD-R in such a manner that the
information can also be reproduced by a dedicated player for a read-only DVD
having information recorded therein regardless of any real time. With this
disclosed video technique, when information is recorded to the DVD-R in
compliance with the DVD video standard defined including at least VTS including
VOBS to be produced and its corresponding VTSI and VMGI intended for control
of one VTS or more, the VTS is recorded to the DVD-R, then provisional VMGI is
generated which is provisional control information corresponding to the recorded
VTS and used to define VMGI later for recording to the DVD-R, and the
provisional VMGI thus generated is recorded to the DVD-R each time a VTS is

recorded to the DVD-R. As above, when information to be recorded in units is

recorded, the provisional control information is generated and recorded temporarily



recorded to the DVD-R As above, when information to be recorded in units
.1S recorded, the provisional control information is generated and recorded
tenporarily 8 in a rewitable recording nedium Thereby, even when a
plurality of pieces of information to be recorded in units has been
recorded in the rewitable recording medium by accurately recording real
managenent control information |ater wgth the use of provisional control

i nformation including | atest contents, it is possible to make real-tine

recor di g, QEWrﬁﬁme”Pédogﬂ‘in Oelfirh EWTHeAEH € ERGOHMeNTa Prstiality idT piesePbfance

with a read-only recordin§ medi umoriented recording format™ not- based on

any real tine.information.recording. wever, hi.is desjre .d_al so.
o ene BOHITHT 4G ticBBaddbif S Y YR Fleonded i RETLVATHIE BE6LERD.
medi um For exanple, it _is conceivable that such an optical disk is played
in pl acwedium; hy ancyetel recgsdinghreal jopnagareent e daindorraation later widh case,
since sone conventional video cantorders can record noving pictures as

wel | asthetidel ofppretvikienal canted] iaforemiticrainctidikgflatestisententd) it isepgeaitilaivd e

vi deo cantorder should also desirably be capable of recording still
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held in the internedi ate ' e system nanagenent 1 nformatioh I's necessary
to know_ t he,.space ailability. A's in_case no extension.file is
suppor t SDHARCE ih perRiounlYarestiling Toeisotieifed; *Eoaiting dEroftnota
Di scl osure of the Invention .

based on any real-time information recording.

However, it is desired to record also extension files such as JPEG files other
than DVD video files to a DVD-RW medium.

For example, it is conceivable that such an optical disk is played in place of
the magnetic tape in a portable video camcorder. In this case, since some
conventional video camcorders can record moving pictures as well as still pictures,
such an optical disk for use with the portable video camcorder should also
desirably be capable of recording still pictures other than moving pictures.

Even when such an extension file is held in the intermediate file system,
management information is necessary to know the space availability.

Also, in case no extension file is supported, it cannot be known at which

LSN recording should be started.

Disclosure of the Invention

It is therefore an object of the present invention to overcome the



It is therefore an object of the present invention to overcone the 9

. above-nenti oned drawbacks of the related art by providing a recording

nmet hod, a recording apparatus, and a recordi ng nedi um capable of
recording also a file of still pictures other than noving pictures and
padding information in a tenporary space resulted fromdeletion of any
recorded area by managing the tenporary space. According to the present

i nvention, in a ROMbased DVD-RW a DVD video file is nanaged according to

provi signak MVRiohdMREa YRS @F%@fbla@&tﬁ@%'yoﬁkcfvhdlﬁ 0} fedortifianniefigo VD

video file, such as a JPEG file or t he ke i's managed according to
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UDF and the like is added to prOV|S|onaI VM3 . (TMP-VMGL) as shown in FIG
4B to reédbpirtarasopibicndhawAneringheichyes vindepadding inferanatidne i idolMBPQrar% uch
as JPEG file and nanage the tenporary space. Thereby, the tenporary space
can be gpaounrebnhed MEnSBdletioanofiery témrdad eavsa dy framagihg sthbetemplaiaey ed,
and the DVD-RWis nade interchangeable with a read-only optical disk
throughsp ppalization, as shown in FIG 4C The above object can be attained
by provi 3| ng a recordl ng nethod of recording a conbination of a file to be

B R e
nvent I\?lgeot thﬂee slts elpnsén];géd Ca[]cacg?é{l]lg EL(? epr]:a?f;srlrgrtlalogfl\r/l%}%o r('lqllvinl-"q VMGI) and an
extension file other than the DVD video file, such as a JPEG file or the like is
managed according to intermediate management information (TMP_EXTI) as
shown in FIG. 4A, and space management information (TMP_SBM : Temporary
Space Bitmap) used in UDF and the like is added to provisional VMGI
(TMP_VMGI) as shown in FIG. 4B to record a combination of the DVD video file
and extension file such as JPEG file and manage the temporary space. Thereby,
the temporary space can be known from TMP_SBM even when the extension file
has been deleted, and the DVD-RW is made interchangeable with a read-only

optical disk through finalization, as shown in FIG. 4C.
The above object can be attained by providing a recording method of
recording a combination of a file to be recorded and management information for
the file to a user area on a recording medium, the method including, according to

the present invention, the steps for changing the format of recording the

combination of the file and management information to the user atea on the



conbi nation of the file and managenent information to the. user area on the
.10 recording nmediumaccording to the attribute of the file, managi ng a

main file according to provisional managenent information, nmanagi ng an

extension file other than the main file according to internediate

managenent information, and managi ng, according to space nmanagenent

I nformation, a tenporary space to whilgh the nain and extension files are

to be recorded, thereby recording the main and extension files together to

the rececdidige MRt RRRAIHC GIAYaBHEE! of He WRleAthAayifg by ARV Y N

recordi ng appdratus including, according to the present 7 nvention, a
managenent (iinf ortmat lon. Igaelnerati n ans for .cgfnerat I ng managenment
i nf or medGORADG 1Q BIOVBIPRAl, MAtaghigay Intgrmaty =dFWBa$Ré‘%n§nf8 epgiony Hlsg ¢ he

file and managenent information for the file in conbination to_ a user area
on t he otbenthamghemarinnfilesaecerding te dntarpigdéate opanagsmend infagnatien, and
operations of at |east the managenent information generating neans and

r ecor di m@anagas , adceedidgnts Gpaceamansganenndnfoimationet tempoengr spag tde
conbi nation of the file and managenent information to the user area on the
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file according to provision managenent 1 n t1on,” managl an

ext ensi on fi%%..ot r.th the.main fi.le according to internedi ate
managerif ekishsidt s oedhat s PRiding RN Lo cpace management
informati on, a space area_to which the main and extension files are to be

recorded, thAdhjhe abereiobjeetheambernatiained ydprasidiagse geceiding anpgeatier to
t he recordi ng medi um

including, according to the present invention, a management information
generating means for generating management information for a file to be recorded,
a recording means for recording the file and management information for the file in
combination to a user area on the recording medium, and a control means for
controlling the operations of at least the management information generating means
and recording means, the control means changing the format of recording the
combination of the file and management information to the user area on the
recording medium according to the attribute of the file, managing a main file
according to provisional management information, managing an extension file
other than the main file according to intermediate management information, and
managing, according to space management information, a space area to which the
main and extension files are to be recorded, thereby recording the main file and
extension files together to the recording medium.

Also the above object can be attained by providing a recording medium



Al so the above object can be attained by providing a recording nedium 11

., having recorded therein a control programreadably by a control conputer
provided in a recording apparatus which records a conbination of a file to
be recorded and nmanagenent information for the file to a user area on a
recordi ng medium the program causing the control conputer to function as
a control neans to change the format 10f recording the conbination of the
file and managenent information to the wuser area on the recordi ng nmedi um

accordi B8ihg rb &gl thérei g c%trb!ﬂgﬁég'rhﬁl rdHRIABBEL R a d&awfcbhﬁnﬁe@?fodﬁ@gj to

provi si'onal “managenent 1 nfor nmat | manage an extension file other than
the main file according to internediate nagement. i pf ormati on n
rranage,ma%é?ﬁcﬁaw ?Bp%rg%ewhhchjam% 3 rmlPlﬁlaﬁPBan aa%i%é(& et%cw;ﬂe?hgq%e

mai n and extension files are to be recorded, thereby recording the main and
ext ensi manag¢rasnt tafermetionofor tser Bleotalianysareticansn Br rasordiage Ficgiumn e t he
Drawings FIGS. A to 1C explain the DVD video format; FIGS. 2A to 2H

expl ai npﬁdg@aﬂnNﬁu@m%"ﬂﬁ; corftt B ondputep tE Gugotivreana icoatrBOMemis todthahpSthe 4A to
4C schematically illustrate basic processing nethod of recording data in

he DV f el ' ' itRe;
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recorder/ pl ayer according to the present invention;
user area on the recording mecﬂun{) according to e afftibute of the file, manage a

main file according to provisional management information, manage an extension
file other than the main file according to intermediate management information,
and manage, according to space management information, a space to which the
main and extension files are to be recorded, thereby recording the main and

extension files together to the recording medium.

Brief Description of the Drawings

FIGS. 1A to 1C explain the DVD video format;

FIGS. 2A to 2H explain the INC method,

FIGS. 3A to 3G explain the ROW method,

FIGS. 4A to 4C schematically illustrate basic processing method of
recording data in the DVD video format to a DVD disk according to the present
invention;

FIG. 5 is a block diagram of an embodiment of the optical disk

recorder/player according to the present invention;



12 FIG 6 shows a flow of operations made in the power-on procedure in the
.optical disk recorder/player shown in FIG 5; FIG 7A to 7H explain ROW
nmet hod recording noving picture files and still pictures in the optical

di sk recorder/player showmn in FIG 5; FIG 8 explains space nanagenent
information; FIG 9 shows the structure of space bitmap (SBM formng the
space nmanagenent information; FIG 1QA to 10D explain internedi ate
managenent information; FIG 11 explains the directory structure in the
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procedure in the optica recorder/ player shown in and FIG 13
shows a flow of operatiaqns nade in eproduci ng procedure in the
opticaIOR)tF%ai/dﬂ%%’Eﬂ%&é&m@q%%‘r&@WFE&F G 5. Best Mdde for Carrying Qut
the Invention The enbodi nents of the gresent i nvention will be descrjbed in

detai | bel owFlGi T4 tosti eapkpan RO W snetbed speordingymavang pygurerhles Andsent

I nvention is applied to an optical disk recorder/player constructed as

shown i pictdres i tHepoptiee Mislerecbi@erdplayenshalis kn F&GoS¢ler / pl ayer is general |y
indicated with a reference 100. The optical disk recorder/player 100 is a

portabl e vi def CRRRPLIS s AR@Rh&fhgetnent information;

FIG. 9 shows the structure of space bitmap (SBM) forming the space
management information;

FIG. 10A to 10D explain intermediate management information;

FIG. 11 explains the directory structure in the optical disk;

FIG. 12 shows a flow of operations made in the recording procedure in the
optical disk recorder/player shown in FIG. 5; and

FIG. 13 shows a flow of operations made in the reproducing procedure in the

optical disk recorder/player shown in FIG. 5.

Best Mode for Carrying Out the Invention

The embodiments of the present invention will be described in detail below
with reference to the accompanying drawings.

The present invention is applied to an optical disk recorder/player
constructed as shown in FIG. 5 for example. The optical disk recorder/player is
generally indicated with a reference 100.

The optical disk recorder/player 100 is a portable video camcorder adapted



to record a result of imaging to an optical disk 2 such as a DVD RW
.(DVD-rewitable) by the RONnethod. As shown in FIG 5, the optical disk
recorder/player 100 includes a video input block 3, audio input block 5,
conpress/ expand bl ock 6, head information processor 7, random access
menories (RAM 9 and 15, systemcontroller 10, <control unit 11, nonitor
bl ock 12, video/audi o encoder 13, DVDIi18ignal processor 14, anal og front
end bl ock 16, notor drive controller 18, optical head 19, spindle notor
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processor 61, audi o processor and a tiplexer 63. In this optical disk

recorde er . the vj | nput, bl ock 3 nmakes anal og-digital
convers%ﬁbg%{e@iléggé)st%ﬁéﬁ g@p‘?‘ﬁ&'&ﬁl by picture pickup neans (not shown)
or video signals supplied froman external apparatus to provide video data
and suppl i esAs shosar i F3G: He theAntivas dislp serereeyplayer 108nincdidas| dokde® and
vi deo/ audi o encoder 13. It should be noted that the incorporated pickup
neans ijgiput ®delol3d, edidiy ihpet dysdkes) condpresd/expddl blogk 6y ihded riafotraticaf

I magi ng nmade up of movi ng pictures or still pictures. Thus, the video

| NPUt BLogkchOperAl il fLeesESHORRRIE ARARDCONEH@! 19Ystdhansyshganaonty ol | er

10 of t'he prckup neans to selectively receive elt data nmade  up of
nmovi ng picture .or . still. pictu at.a. The. audi o, t ck 5.makes

anal og-‘g?r&?qﬂalﬂmg(;ﬂw@?%mgﬁ @chﬁdﬁo"@?@(ﬁﬁﬁ? e’b?%%%d) wglgﬂaé FOPHERE or
audi o signals supplied f omoutside to produce and su.pplﬁ audio data to

t he conbf.canaleggrom adoblock, 1emmioter duve crntrpllgnd 81 optical head 19, spindle

motor 20, sled motor 21, etc. The compress/expand block 6 includes a video
processor 61, audio processor 62 and a multiplexer 63.

In this optical disk recorder/player 100, the video input block 3 makes
analog-digital conversion of video signals captured by picture pickup means (not
shown) or video signals supplied from an external apparatus to provide video data
and supplies the data to the compress/expand block 6, monitor block 12 and
video/audio encoder 13. It should be noted that the incorporated pickup means is
controlled by the system controller 10 to provide results of imaging made up of
moving pictures or still pictures. Thus, the video input block 3 operates in
response to the control by the system controller 10 of the pickup means to
selectively receive either video data made up of moving picture or still picture data.

The audio input block 5 makes analog-digital conversion of audio signals
picked up by a microphone or audio signals supplied from outside to produce and

supply audio data to the compress/expand block 6, monitor block 12 and



vi deo/ audi o encoder 13. The conpress/expand block 6 is changed in node of

. operation between recording and reproduci ng under the control of the
systemcontroller 10. Mdxre specifically, for recording, the

conpress/ expand block 6 will use the random access nenory (RAM 9 to
mul ti pl ex the video and audi o data by conpression and supply the data to a
head i nformation processor 7. On the ggntrary, for reproduction, the
conpress/ expand block 6 will also use the RAM 9 to denultiplex the data

suppl i egigbrpmdidenbs§aders i nformation processor 7 into video and audio data,
then expand the video and audi o data, respectively, and supply the expanded

data to th nitor block 1 nd video/audi Q encoder 13. Mre
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controlled by the systemcontroller 10 to conpress video data supplied from
the vimsordinguandreptedscingnunden the sontsel @6%@ system dangollar khi Morere, in
case the video data is noving picture data, the conpress/expand bl ock 6

wi |t adgeecifieall)WHEErecdraingm@ thé @@n‘%@é@f@;ﬁﬁh@fbl@ék theilvistethed@indonpietesy case
pi ctures,

the video data is nade up of sti t he conpress/expand bl ock 6
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been compressed, and outputs the expanded data. Al so, for data recording,
t he audiaprpdecitassdhe eemyiress/expandellock el @iroausenihetRAM 9 to demultiplex

the data supplied from the header information processor 7 into video and audio data,

then expand the video and audio data, respectively, and supply the expanded data

to the monitor block 12 and video/audio encoder 13.

More particularly, in the compress/expand block 6, the video processor 61 is
controlled by the system controller 10 to compress video data supplied from the
video input block 3, and outputs the compressed data. At this time, in case the
video data i1s moving picture data, the compress/expand block 6 will take the
MPEG-2 format for compression of the video data, and in case the video data is
made up of still pictures, the compress/expand block 6 will compress the data in the
JPEG (Joint Photographic Coding Experts Group) format and output the
compressed data. Also, for data reproduction, the video processor 61 will expand
video data output from the multiplexer 63 correspondingly to the format, MPEG-2

or JPEG, in which the data has been compressed, and outputs the expanded data.

Also, for data recording, the audio processor 62 will compress audio data input



fromthe audio input block 5 in the MPEG format, Dol by audio format or a

_linear PCMformat, and output the conpressed data. On the contrary, for
data reproduction, the audio processor 62 will expand audi o data supplied
fromthe nultiplexer 63 and output the expanded data. Further, for data
recording, the nmultiplexer 63 nmakes time-division nultiplexing of video
data output fromthe video processor 161 and audi o data output fromthe
audi o processor 62, and outputs the nultiplexed data to the header

1 OF T b AR ASESSApuT bIk SE GENPRCY fofiikt, b3 @RS F6uALT 0P ther

mul ti pl exer ex the tinme-dividion “nultiplexed data out put
fromth ad informafio ogcessor 7 into wvideo and,audi o, dat a
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respectivelé. The optical disk driver 1 also includes a nonitor block 12
nmade upreproductifin ptheyaudiohprricsasarobZonill @xpandesidiat dats upplisd frosthee
video input block 3, audio data supplied fromthe audio input block 5 or
vi deo dafuitipleste2 @3 andad@tpus uhe!dx@enficdrddihe Eafthe%sﬁdredmnﬁbd@k@mg, Ghe and
an audi o processing mechanism Thus, the optical disk recorder/player 100
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conpresses video and.audjo data supplied from the audio input bl ock 5 or
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predeterm ned formats, respectively, and outputs the data to the external
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data reproduction, the multiplexer 63 will demultiplex the time-division

multiplexed data output from the head information processor 7 into video and audio
data, and supply these data to the video processor 61 and audio processor 62,
respectively.

The optical disk driver 1 also includes a monitor block 12 made up of a
display mechanism to monitor video data supplied from the video input block 3,
audio data supplied from the audio input block 5 or video data and audio data
supplied from the compress/expand block 6, and an audio processing mechanism.
Thus, the optical disk recorder/player 100 according to the present invention can
monitor captured pictures and sounds and results of data reproduction.

The video/audio encoder 13 compresses video and audio data supplied from
the audio input block 5 or video and audio data supplied from the compress/expand
block 6 in predéterrnined formats, respectively, and outputs the data to the external

apparatus. Thus, the optical disk recorder/player 100 according to the present



I nventi on enables to nonitor captured pictures and sounds and results of
data reproduction on the external apparatus. For data recording, the
header information processor 7 is supplied with tinme-division nultiplexed
data supplied fromthe conpress/expand bl ock 6, and adds, to the
time-division nmultiplexed data, header information unique to a DVD, header
informati on on an extension file or thg |i ke under the control of the
system controller 10, and outputs the data. Al so, according to infornmation
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the DVD signal. processor. 14.. Al sq, for data reproduction, the header
informa‘ieiPB‘g‘51 tHﬁrbg’é e oxt§i 3l 2DP3tAlS e from output data fromthe DVD
signal processor 14, head information having been added at the tine of
recor di ng anbooulapaitrecording,t the deager dufosmetinn prasers®@. 7Alss suppliek widhder

i nformation processor 7 informs the systemcontroller 10 of the separated
header ﬂiﬂfe%i!%}i’éibﬁﬁnultipl_éﬁ@y|d§1t:b%uppli@di fhemetHehadbmiphessadxpaad” Blockns; and

file" is afile not defined in the DVD video format standardi zed for the
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correction code to the output data. Al so, the DVD signal processor 14
execut esorscolerbl @,nand entpitntitudate o lsadacensdingo infarmation supphed dram
string made up of the processing results as a serial data string to 17
the system controller 10, the header information processor 7 will produce data such
as UDF, VMG, VTSI, etc. and output these data to the DVD signal processor 14.
Also, for data reproduction, the header information processor 7 will separate, from
output data from the DVD signal processor 14, head information having been
added at the time of recording and output it to the compress/expand block 6.  Also,
the header information processor 7 informs the system controller 10 of the
separated header information. It should be noted here that the above “extension
file” is a file not defined in the DVD video format standardized for the optical disk
2 and in this embodiment, a still picture format is applied as the extension file.
For data recording, the DVD signal processor 14 will use the random access
memory 15 to generate an error correction code from data output from the header
information processor 7 and add the error correction code to the output data.  Also,

the DVD signal processor 14 executes scrambling, 8/15 modulation and the like

and outputs a data string made up of the processing results as a serial data string to



the anal og front end block 16. On the contrary, for data reproduction, the
.DVD signal processor 14 will execute decoding, descrarnbling and error
correction of the output data fromthe analog front end bl ock 16, nanely,
process the output data in an reverse order to the order in the data
recordi ng procedure, and output the results of such processes to the
header information processor 7. Al so, tthe DVD signal processor 14 executes
di gi tal -anal og conversion of drive information such as spindle control,

tracki ”ﬂlecﬁ’ﬁ‘atlbglfmﬁto@h@ besel 16! e isd ednGaRy ek d&@é G}%Bﬁﬁbh@ﬁ’ fifom b he

system control 10 to provide such drlve silgnal s an utput the drive
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froman optical head 19 to the optical d| sk 2, and outputs the contr.ol
si gnal . owigut dlata fiosp thelaeelognironhend hindg | 6 BHDEh Profess Khe @uipyy datadp,
according to the |light anount control signal, the anount of |aser beam

proj ect gnl rewarse order mphb&&ﬂeﬂimﬁléddtaqecmﬂdéng tocaiurdyead d@tpat the casndtsant
value for data reading. On the contrary, for data recording, the anal og

front egd sGbRGodEssih Ith 1HBANGA S hﬁforhl%‘ﬁ%h @fr cEE'é’or"Vghhlm@tDWtsﬁ

signal correspondingly to the out put data fromthe DVD $ignal proc ssor
14, to thereb evate the.a aser beam i,nterm ten m_t he
vai uet BROERSF dorattup o Ea ngfe, sBREFrsHSt anﬁdmfa fipbetiihaing! y
to the output data fromthe DVD signal processor so, the anal og front
end bl otRindé aapirek, itearkang cgmss@bsfgé%s aonféghmtld @%ed @@tt&ltd%ﬁ sypphed drampn
| ight supplied fromthe optical head 19 to generate a 18

the system controller 10 to provide such drive signals and output the drive signals

to a motor drive controller 18.

The analog front end block 16 generates a light amount control signal for a
laser bean to be emitted from an optical head 19 to the optical disk 2, and outputs
the control signal. For data reproduction, the analog front end block 16 will keep,
according to the light amount control signal, the amount of laser beam projected
onto the optical disk 2 from the optical head 19 at a constant value for data reading.

On the contrary, for data recording, the analog front end block 16 will change the
level of the light amount control signal correspondingly to the output data from the
DVD signal processor 14, to thereby elevate the amount of laser beam
intermittently from the value for data reproduction to a value for data recording
correspondingly to the output data from the DVD signal processor 14.

Also, the analog front end block 16 amplifies and processes a result of

detection of a return light supplied from the optical head 19 to generate a



reproduced signal whose |evel varies correspondingly to a train of pits
.formed on the optical disk 2, and processes the reproduced signal for
binary discrimnation to yield reproduced data which will be supplied to
the DVD signal processor 14. Wth the above processing of the result of
return |light detection, the analog front end block 16 will generate a
tracking error signal and focus error 18ignal of which the |levels vary
correspondi ngly to magni tudes of tracking error and focus error,

r espectey@idiceddoRll RHbsd I@&?v%h@@?do‘irdsgohaﬁx PiaOfraidi 6f btk foh@Ba@lord 0 the
system ‘controllefr 10. The notor drive controller 18 is supplied with the

drive sjgnal.s Q he . DVD_sij | _processqr .14 nd.drives mechani s
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controller 18 drives to rotate a spindle. notor 20 _and sled noor 21 with
ones, fydeldspimrarucedslatn whish wilddecsupplatd tofthenbdd) signale PEQGPSENs 14Al so,
the notor anplifier 18 will drive an actuator installed in the optical

head 19Witht thet o pyecessppadiStifeorestuitack rargrrc ight deteatidn{ desianalogt froht
respectively. The spindle notor 20 chucks the optical disk 2 and drives to
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optical head 19 novable radially t he tica Supplied wth the
) t,.end bl oc

opti carbRdate e PoReorgindele Brasraram el R R Bhd heus Hor,
oo Daeapectively, and oufput thest signals in the form of digital Signal 0. the System 2
controller 10.
The motor drive controller 18 is supplied with the drive signals from the
DVD signal processor 14, and drives mechanisms corresponding to the drive
signals. More specifically, the motor drive controller 18 drives to rotate a spindle
motor 20 and sled moor 21 with ones, for spindle control and sled control, of these
drive Signais. Also, the motor amplifier 18 will drive an actuator installed in the
optical head 19 with the drive signals for tracking control and focus control,
respectively.
The spindle motor 20 chucks the optical disk 2 and drives to rotate the latter
at a predetermined velocity. The sled motor 21 makes the optical head 19
movable radially of the optical disk 2.
Supplied with the light amount control signal from the analog front end

block 16, the optical head 19 will emit a laser beam from a semiconductor laser

incorporated therein, and focus the laser beam on the information recording area of



the optical disk 2 through an objective lens. Also, a return |light, nanely,
.a reflected part of the |aser beam projected on the optical disk 2 is
guided to a predeterm ned photodetector elenment of the optical head 19

t hrough the objective lens, and the result of light detection is supplied
to the analog front end block 16. The objective lens of the optical head
19 is novable by the actuator driven wpth the tracking and focus. control
drive signals to have the tracking and focus thereof controlled. Also, the
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optical disk . .2 is | | Ly elevated in. t erature top record desir dat a
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of the entire optical recorder/player 100. Sﬁ executing a processing
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with signals of operations made by the user at the control panel | | (not

shown) lans sdpiid rbuld dthlighiadéteuson iigrapplie@te chieanily et fionasad ddodlk 06 end
bl ock 16, the systemcontroller 10 controls the, operation of each of the

compon ggﬁe\:m B‘? ﬁ%ﬁ%{e 15’1‘?{(:8’% e dat ?ﬂeéﬁ (111|9t igﬁnao?%bz% e rhtc"u?éstlbg ﬁgiﬂa@g‘ggi'tﬁ 108

suppl i rac g error Si error ected by

e e L o LSS et SRS b B T S e 0

anal og signals and supply the analog signals to the notor drive controller

18  whiambialledur nAdgio, the amonat of haser beeki isgneerthittently ebévated aopording thead

19. Also, supplied with the header information detected by the header

i nf or methie Olighp @aesdRrcodfdrol signal, whereby the information recording area of the
optical disk 2 is locally elevated in temperature to record desired data there.

The system controller 10 is a computer which controls the operation of the
entire optical recorder/player 100. By executing a processing program
pre-installed in the optical disk recorder/player 100, supplied with signals of
operations made by the user at the control panel 11 (not shown) and supplied with
various signals detected by the analog front end block 16, the system controller 10
conirols the operation of each of the component blocks. More specifically, the
system controller 10 will be supplied with a tracking error signal and focus error
signal detected by the analog front end block 16 to generate tracking and focus
control drive information, convert these signals by the DVD signal processor 14
into analog signals and supply the analog signals to the motor drive controller 18

which in turn will control the tracking and focus of the optical head 19. Also,

supplied with the header information detected by the header information processor



7~ the systemcontroller 10 will detect a | aser beam projected position,
.generates sled control drive information fromthe result of detection and
supply the information to the DVD informati on processor 14, to thereby
performa seek and the like. Simlarly, the systemcontroller 10 will nake
a performance for spindle control. The basic operations of the system
controller 10, directed to the optical20disk 2,1 have been described in the
foregoing. Here will be described with reference to the flow chart in FIG
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or wite opt1 cal recorder/ pl ayer ned'on. In step

Spil th ptical, disk recorder/player 100 is,turn on. Then the sy m
contr ol ﬁ%ﬁ? COpIgh LYY %‘?%Ebtl@g &g’fno B remlty O ggwcltlionj &ngSB%E]é’d%@ﬁ t he
result of detection of the optical disk 2 froma_ detection nechani sm (not
shown) imfermation tie thptD ¥R infosmationiprogessor ddpltadherabyt prrfopniacsgekdpnd
recorder/player 100. If the result of judgnent in step SP2 is negative (no

opti cal thdilske.2 BiEniHefly| thepdyaeeh, cdmmlkey stlewik anake bl i fokthanet|for spipeHe t he
operation in step SP2. On the contrary, when the optical disk
recordeéérm&yer 100 has been turned on with the optical disk 2 |oaded
therein of "when the optical disk 2 has been | coaded after the optical disk

recor der/ pl r 100 i s turne n, nanel en t he abo resul t. qof ..
[ bdgment 1o LRttt piesalions o i sustenhe dierofieilt & firdthee Fo b5 btedl ik e
controller 10 will go fromstep SP2 to SP3. It should be noted that if the
opt i cal 2ghave beer deshuibasl iaythe é@@gmggt utkese ik bevdepcribrd withstedercasatol | er
10 is repeating the operation in step SP2, the systemcontroller 10 21

the flow chart in FIG. 6 operations that will be made by the system controller 10 for

data read or write after the optical disk recorder/player 100 is turned on. In step
SP1, the optical disk recorder/player 100 is turned on. Then the system controller
10 goes from step SP1 to SP2 where it will judge based on the result of detection of
the optical disk 2 from a detection mechanism (not shown) whether the optical disk
2 is set in place in the optical disk recorder/player 100. If the result of judgment
in step SP2 is negative (no optical disk 2 is set in place), the system controller 10
will repeat the operation in step SP2. On the contrary, when the optical disk
recorder/player 100 has been turned on with the optical disk 2 loaded therein or
when the optical disk 2 has been loaded after the optical disk recorder/player 100 is
turned on, namely, when the above result of judgment is affirmative (the optical
disk 2 is set in place), the system controller 10 will go from step SP2 to SP3. It
should be noted that if the optical disk recorder/player 100 is turned off when the

system controller 10 is repeating the operation in step SP2, the system controller 10



wWill go directly to step SP4 where it will exit this reproducing or
-recording procedure (power off). In step SP3, the systemcontroller 10
drives the sled notor 21 to nove the optical head 19 to the innernost
circunference of the optical disk 2, and is supplied wth the result of
reading the innernost-circunferential area fromthe DVD signal processor
14. In case the optical disk 2 is a fiXalized one, the systemcontroller 10

will acquire data in the VMG area fromthe DVD signal processor 14. On the
contraryilli fo tdieeciBt itoaktepi SP42where1at w1V dxinahisz eghrodeeinigher sesbriing
controller 10 will " acquire information in the RVA area fromthe DVD

I nfor ' 0 . \Wen the systemcontroller 10 determ nes based
g

on th on in e RVA area that data has al ready been recorded in
the real -ti data_recqrding area of _the optical disk 2, it searches the
optical di skIp St SRASIheapFtemeontiss Hh R Ven tﬁ%éfﬂrﬁsmﬁ@r %@J@,mageitﬁean
optical disk drive to record and reproduce an ordinary DVD, the system
cont r ol dpticalthead| 19 &ctipei ineermostgrroem fererfazr oibthiecrptioad diske?] dnokis stgphedrite
to, and read from the optical disk 2. In this procedure, the system
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as well. When reading thereal-tine data recording area, the system
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fromthe optical 22
contrary, if the optical disk 2 is not any finalized one, the system controller 10 will
acquire information in the RMA area from the DVD information processor 14.
When the system controller 10 determines based on the information in the RMA
area that data has already been recorded in the real-time data recording area of the
optical disk 2, it searches the optical disk 2 for VTSI and VTSTT VOBS data in
each VTS. Thus, as in an optical disk drive to record and reproduce an ordinary
DVD, the system controller 10 will acquire management information required for
data write to, and read from, the optical disk 2.

In this procedure, the system controller 10 acquires the data in the VMG area
and data in the UDF area as well. When reading thé real-time data recording area,
the system controller 10 will also acquire intermediate management information, if
any, found recorded in the real-time data recording area. Thus, the system

controller 10 acquire also management information for an extension file not defined

in the DVD video format to enable reading of the extension file from the optical



di sk 2. The systemcontroller 10 will record and hold a series of thus
.acquired nmanagenent information in a built-in nenory. Next, the system

controller 10 goes to step SP5 where it will judge whether it is
instructed. to eject the optical disk 2. Wien the result of judgnent is
affirmative, the systemcontroller 10 will instruct a |oading nechani sm

(not shown) to eject the optical disk2 and then go back to step SP2. On
the contrary, when supplied with an instruction for other than the

ej ectiogiskf2t he h@pégis@é}h crfttolferf I®WillhRcus@andt REIdSY SEAB @Inthngldcguird@ goes
fromstep SP5 to SP6 where it will judge which the supplied user's

I nstructj ' i . IgElga r: ion (PB) or power off. Wen the
user's %‘dﬁ%@g%@)ﬁﬂéﬁl&ﬁéﬁ&ﬂ%ﬂ Iflreprlgdgl%?g%?&‘, the systemcontroller 10 goes
fromstep SP6.to SP7 where it will proceed to _reproductign.of a file from

the optical &k Hesystameoniwder 10igrestiopstepsPowdsre Hewils fdge whsthetct i on
Is "REC (recording)", the systemcontroller 10 goes fromstep SP6 to SP8

wher e iit wd lihstpncieéetd tegeatettmr dipaigabfdisioVd.ng Voherstthe| respltc bfirjedgiment hie
optical disk 2 and then go back to step SP5. It is inportant to note that

when t heraphdedl, tHe s¥sténlésntkbiferaltwiVimangas: watis ﬁl&bﬁﬁﬁﬁh‘[‘(ﬁd?rsﬁﬂé%)t he

so-called finalization, the systemcontroller 10 w skip over the
al

or ocessiueisbhACOLtich A 2Ry oM R @R SPR case the optical disk 2 i

a DVD-RWwhich is finalized _ but erzsable t he systemcontroller 10 wll

erase the daOn dheseenfraryn When opiopdisd @by arp ingtruction dov ethgimdhen 1them t he

user and proceed to data recording. 23
ejection of the optical disk 2 from the user, the system controller 10 goes from step

SP5 to SP6 where it will judge which the supplied user's instruction is, recording
(REC), reproduction (PB) or power off. When the user's instruction is “PB
(reproduction)”, the system controller 10 goes from step SP6 to SP7 where it will
proceed to reproduction of a file from the optical disk 2 and then return to step SPS.

When the user's instruction is “REC (recording)”, the system controller 10
goes from step SP6 to SP8 where it will proceed to recording of moving or still
pictures to the optical disk 2 and then go back to step SP5. It is important to note
that when the optical disk 2 has UDF and VMG areas defined therein through the
so-called finalization, the system controller 10 will skip over the recording
procedure to step SP5 since the optical disk 2 has been processed against data
recording. Also, even in case the optical disk 2 is a DVD-RW which is finalized
but erasable, the system controller 10 will erase the data existent in the optical disk

2 with acknowledgment from the user and proceed to data recording.



When the user's instruction is "Power off', the systemcontroller 10 goes
.fromstep SP6 to SP9 where it wll proceed to turn off the power to the
optical disk recorder/player 100 and then return to step SP4 where it wll
exit this recording or reproducing procedure. In the recording one of the
above procedures, when the optical disk 2 is DVD-RW the systemcontroller
10 wil |l adopt the ROWnethod to record3a noving or still picture file, to
the optical disk 2. FIG 7 is a chart for explanation of the recording of a

novi ng pi ct Uhehi iR 88&t's tstiliictibnPisCtRbRef IR, tRe 8 s | coRkrolies kld”'%&é‘g no
files yet recorded therein, nanely, a virgin disk, by the ROW nethod.

Updat i | f cquj fr e, opttgal _disk, 2..and hel.d,.i.n the
b 1t - HEOREe SPY HESEO N RAE L Wi sepBRd B Bt A pRuSti R Bl Gy Ve
the lead-in zone, UDE, TWMP-VME area, TMP-SBM area, . and recordi ng areas
for t opfePPTquéélml 1M andrthem vetam o stapeSBhrware ibwgll exif thiagecardohor n
FIG 7A It should be noted that the "padding" refers to a process for

r eser vimgreducang prdgecueeor di ng there dummy data such as null (zero) or the
| i ke. For recording noving pictures, VISTT VOBS nmade up of real data is

defi ned by %qw}écﬁirlhih egerst pe ¥bhEeo ﬁé&é’dtﬁtés,tsﬁg\,éﬁ\}%% 5%@17&&@%

conpletion of the rea ata recording f one t1i I S next

ecor ey ERY R YLBR, SRR P G Ry RSB TSR IRk AT
A R ing o st icture fle 1o the Optical disk 2. oo o Vobo are defined 24

FIG. 7 is a chart for explanation of the recording of a moving picture file and
a still picture file to an optical disk having no files yet recorded therein, namely, a
virgin disk, by the ROW method. Updating RMA information acquired from the
optical disk 2 and held in the built-in memory, the system controller 10 performs
padding to pre-reserve the lead-in zone, UDF, TMP_VMGI area, TMP_SBM area,
and recording areas for top titles VTSI and VT'SM VOBS in the optical disk 2 in as
shown in FIG. 7A. It should be noted that the “padding” refers to a process for
reserving an area by recording there dummy data such as null (zero) or the like.

For recording moving pictures, VISTT VOBS made up of real data is
defined by sequentially recording video data as shown in FIG. 7B. Upon
completion of the real data recording for one title, VTSI BUP is next recorded.
For reserving recording areas for subsequent titles VTSI and VISM VOBS,

padding is done. Again at the beginning, TMP_VMGI and TMP_SBM are

updated as shown in FIG. 7C, and VTSI and VISM VOBS are defined



L]

correspondingly to the recording of the real data. Thus, one VIS is
.recorded to the optical disk. Al so, for continuously recording a next
title, real data is recorded next to the area padded with the preceding
VTS to define VISTT VOBS and VTSI BUP, and padding is done for reserving
recording areas for next titles VISI and VISM VOBS. Note that "TMP-VMA ™"
Is a provisional VM3 recorded togethex with VTSI at conpletion of the
recording of one title and includes the nunber of VISs recorded in the

opt I cal c@lirgdporili iy @l ficordiRb ONihePfbtidatd, @@@W Vof's Yo escdried 89

titles, titl'e nane”i nformation, "etc. The "TM I s updated to | atest

I nfor i on..fon | the titles (VTS) having so far been recorded. Further,
"TMP- S 6$%tlcs%§ﬁ4€}('nanagenent information stated to inform recorded areas
i rrespecti vel)i of the existence of any extension file and even when the

i nf or mat i on &isudPncentnuewtly secerdieg smsad title; read dataiis iggordedanexttpdhar y
space bitmap nmanagenent table (TMP-SBM MAT) and space bitmap (SBM as

shown i areklfadded With thpaeecdditgafl faoaipmeny TSIN ¥ GBSRnGBVIISRBUPS aadt abl e
stating bit size of the space bitnmap laid after the table. TMP- SBM MAT as

f] gﬁemDe ;Q??%?Fgﬁé id(z)éé b2 HeSerlimpP GE8oidi AR AR HE0 &R it RPVEr STRBRE T ¢S M
VOBS.

Note that “TMP_VMGI” is a provisional VMGI recorded together with
VTSI at completion of the recording of one title and includes the number of VTSs
recorded in the optical disk, disk name information, physical addresses of VTSs for
99 titles, title name information, etc. The “TMP_VMGI” is updated to latest
information for all the titles (VTS) having so far been recorded.

Further, “TMP_SBM?” is space management information stated to inform
recorded areas irrespectively of the existence of any extension file and even when
the information structure cannot be understood. It is made up of a temporary
space bitmap management table (TMP_SBM_MAT) and space bitmap (SBM) as
shown in FIG. 8.

The space bitmap management table (TMP_SBM_MAT) is a table stating
bit size of the space bitmap laid after the table TMP_SBM_MAT as shown in Table

1.



O to 11TMP-SBM | DTMP- SBM i dentifierl12 bytes 12 and 13TV- VERNVer si on nunber
.of TMP-VM3 2 bytes 14 and 15ReservedReserved2 bytes 16 to 19SBM SZBit
counts of SBMA bytes 20 to 23ReservedReserved4 bytes Total 24 bytes As shown

in Tabl e

TMP- VM3 ,

1,

SBM SZ (RBP 16 -

" TMP- SBM: MAT"
" TMP- SPACEBMP" ,

CC block™in

is made up of TMP-SBMID (RBP O -
TV-VERN (RBP 12 and 13) stating the

1 19) stating2i he nunber of
area in which one ECC= 1 bit according to | SQJEC 646:

to recogni zeThhr TMR
availability of the

11) stating

versi on nunber of

valid bits in an SBM
1983 (a-character)

Bifinap. Muhgg&paseTblemap (SBM indicates the
bits as shown in FIG 9. The space bitmap

(SBM i s rmamaged startingat the SN0 sideandTrdrcatedyw ti—1+" " when it
i s unused. TR8Pnunber &feldpdmel bi{s i n t heDe@Bitioncr eases as MNAZe i ngr eases.
Bits outgide. the §BM nay be 0 or|1. Thus, the systemcontfoller 10 jw ||
record tiftles sequéntially. Al'so, [when It 26 the optical ¢ sk 2 nof} yet
finalized 9% loadeq TMP i cal TMBISEMdesngidier pl ayer 100 12808sit fis to
be rewitlften, a sifilar process i$ perforned starting at the end of [a
recorded [tji] corqi RVA data acquired i 2 Iln.FIG 6 |and
held in thjeéar@eﬁ%r‘ ,‘ﬁ}m y novi 13%551 ?ﬁ?%gerﬁg%ﬁe of r‘3‘i i ng |are
additionglly witten to

14 and 15 | Reserved Reserved 2 bytes

16to 19 SBM_SZ Bit counts of SBM 4 bytes

20 to 23 Reserved Reserved 4 bytes

Total 24 bytes

As shown in Table 1, “TMP_SBM_MAT” is made up of TMP_SBM_ID

(RBP 0 - 11) stating “TMP_SPACEBMP”, TV_VERN (RBP 12 and 13) stating the

version number of TMP_VMGI, SBM_SZ (RBP 16 - 19) stating the number of

valid bits in an SBM area in which one ECC= 1 bit according to ISO/IEC 646:

1983 (a-character) to recognize the TMP_SBM.

Also, the space bitmap (SBM) indicates the availability of the ECC block in

bits as shown in FIG. 9. The space bitmap (SBM) is managed starting at the LSN

0 side and indicated with “1” when it is unused. The number of valid bits in the

SBM increases as NWA increases.

Bits outside the SBM may be 0

orl.

Thus, the system controller 10 will record titles sequentially. Also, when



&
the optical disk 2. In the finalization, UDF and VM5 are generated
.according to the managenent information thus generated and held in the
menory to define a lead-in zone and | ead-out zone. Note that when data is
additionally witten to the optical disk 2 not yet finalized, UDF and VMG
data are generated for titles already recorded in the optical disk 2
according to VTSI, TMP_VM3, TMP_SBM asd VTSTT VOBS acquired in step SP3
in FIG 6. By flnaI|2|ng t he optical disk 2 in which a real-tinme data

recor digg cﬁftfc’él sk %fot 2@9 f'?féh%@&l ‘f@[ﬁad@:ﬂ'm theq;gﬁﬁhpalsﬂ%@ord&ﬁ) apek Mds

areas are ned I n optical disk 2, and rther a lead-in zone and

Iead-out one def as shown in FI.G_ 7H th | ptlcal
i ok a0 o i h Secbr it o SRR sl Sois e lorhif SRR B tRE hhng:
for recording an extension file of stil] pictures or the liKke, extenS|on
files EEcardedsddeapcadingtaBMbAJdaacaniredin step P2 inFlGr 6anddicld indker ved
by paddi ng, internedi ate nmanagenent information TMP_EXTI is recorded and an

area theﬁadtnghtetéH;ﬁmommgpmtumi &ya readttiofdmaing beovadditiobaly Wilktetso, 27
correspondingly to recording of this still picture file EF, internediate
manage i on TMP_EXTI for managenent of the sti [ pi ctures
terrporzrﬁllgl >P lﬁé?[@l nal i zation of the optical disk is generated

sequentiall Y1n ant?leh?{nahzatlt he Bﬂlét d1 VRGP e © ge}'lgr%tescy Ségc%]rcclﬂlngt r(c))l ltﬁr 10.

management information thus generated and held in the memory to define a lead-in
zone and lead-out zone.

Note that when data is additionally written to the optical disk 2 not yet
finalized, UDF and VMG data are generated for titles already recorded in the
optical disk 2 according to VTSI, TMP_VMGI, TMP_SBM and VTSTT VOBS
acquired in step SP3 in FIG. 6.

By finalizing the optical disk 2 in which a real-time data recording area is
defined by sequentially recording VTSs, UDF and VMG areas are defined in the
optical disk 2, and further a lead-in zone and lead-out zone are defined as shown in
FIG. 7H, thereby making the optical disk 2 interchangeable with a read-only optical
disk.

On the other hand, for recording an extension file of still pictures or the like,
extension files EF are Sequentially recorded starting at the top of an area reserved
by padding, intermediate management information TMP_EXTI is recorded and an

area for a next title is reserved by padding, as shown in FIG. 7D. Also,



For recording an extension file next, the systemcontroller 10 will repeat
.such recording of an extension file EF and internedi ate nmanagenent
informati on TMP_EXTI and reservation of an area by padding. On the other
hand, for recording a noving picture next, VISTT VOBS and VTSI BUP are
recorded next to the padded area, an area is reserved by padding and VTSI
and VISM VOBS are defined again at tR® beginning as in recording of a
noving picture file after a noving picture file, as shown in FIGS. 7E and

7F. Thygy, ?611&“1%1 %o of fhis (gl ?Rtﬁr%qiﬂedEF ktrﬁérrﬁétﬁ‘ﬂﬂa iAnkEémenG

Not e that the 1 nte |ate nagement formation TMP-EXTI is ne€essary

f di t d but t

addr esSBLORA e@@@ﬁtﬁioaﬁd%eﬁeq  PEafe L Py ﬁ%rr«tﬁitﬁ?hgmﬂ
extension files were recorded to the optical disk 2, and.it is .

col | ectfinadizationcef gl opsicabdask o¥ gf:n@raé@ct sequaniallyr and heddgmi the hullisitor ded

extension files, as shown in FIG 10. That is, as shown in FIG 10B, the
i nt er nedeaicgy AnBgePsdin coftasli@tikn i s nmade up of a header, and file

managenent |nf or rratlon DJ, DW and DV for the attributes. For example, in
case three J& Hﬁ“é{ 2 [ Hf\der
the instr uct | on from ﬁg %ﬂééﬁoﬁﬁ%lﬁ f[fév\%t QIVE%CEE/% o?:\r?gt te EJfllqag&smF T

FM72 have, 28 b cord d and G4-formatted fi.l es FI\/I41 and
FV2 heVEhoReArRE G L a R ah Sl Hn e ﬁ%&'f:h%tﬁénm%&%wﬂtmf&*%mt e
I nt er nedi at e managerrent i nformation indicates that these three types of
files aFMR d&¥THetnd neseryatipni chlandiaste by aadduizso ORethiditeers bgngs for
subsequent file nmanagenent information DJ, DW and

recording a moving picture next, VISTT VOBS and VTSI BUP are recorded next

to the padded area, an area is reserved by padding and VTSI and VITSM VOBS are
defined again at the beginning as in recording of a moving picture file after a
moving picture file, as shown in FIGS. 7E and 7F. Thus, one VTS is recorded to
the optical disk as shown in FIG. 7G.

Note that the intermediate management information TMP-EXTI is necessary
for reading extension files, it is made up of attribute extensions, addresses and sizes
of the extension files, date and time when the extension files were recorded to the
optical disk 2, and it is collectively recorded for each of the attributes of
successively recorded extension files, as shown in FIG. 10. That is, as shown in
FIG. 10B, the intermediate management information is made up of a header, and
file management information DJ, DM7 and DM4 for the attributes. For example,
in case three JPEG-formatted files FJ1, FJ2 and FJ3 have been recorded under the

instruction from the user, then two MPEG-7-formatted files FM71 and FM72 have



DM4. Note that the references "DJ", "DMI and "DW4" indicate file

. managenent information defined in JPEG MPEG/ and MPEXA, respectively. The
file managenent information DJ for each attribute is recorded for each of
t he managenent information DFJ1, DFJ2 and DFJ3 in each file as shown in
FIG 10C, and corresponding extension file attribute, address ADDR si ze,
data and tine of recording, etc. are2g8llocated to the nanagenent
informati on DFJ1 on each file, as shown in FIG | OD. Note that in this
enbodi relheRdt i _W il TN i

extensiq%%hfriel e tg%}ﬁeﬂgﬁgﬁqﬂgﬁgﬁeﬁlp éc%dfﬁff‘s , gzlaﬁ%%@ Betn
managenent J nf or mati on h N LFl 1 .11, be gener.ated for each

vt r 1 papeordef], £ SRouRN G R R Pearder fiated n e, BB iRl GaRECBE: he
optical disk  recorder/player 100. Thus, even when any other file than
novi ng ipfarmatiors indicates et ghassithree tyjpes obfiiasarediesarded inhtbesypsicaindisk
controller 10 will record a conbination of the file and nmanagenent

i nf or e and also theeaddressesrofaudieditatdilei mahaghb&ntZnfAinatior D]} DM 7tdne,
~when the file going to be recorded to the optical disk 2 is a noving

Pietur pkid.e. Kb P! CREAbLEr O COBNEhs 49 MIslibha ARaRgeaRnt

i nformation, | nforrmftlpn or the managenment 1 nformation
opt i carieaepintSan i frieed U IR0, SERECT, A MPE Qs resgeRtialir e 111,
the systemcontroller 10 controls so that the file and nanagenent
i nf or mat i on Tl fileengnagement [infasmasionr B fos eqda nttributs js weordey foeach

of the management information DFJ1, DFJ2 and DFJ3 in each file as shown in FIG.

10C, and corresponding extension file attribute, address ADDR, size, data and time

of recording, etc. are allocated to the management information DFJ1 on each file,

as shown in FIG. 10D.

Note that in this embodiment, when the JPEG-based still picture file is
applied as an extension file to the optical recorder/player 100, only the file
management information as shown in FIG. 10B will be generated for each attribute
in the optical disk 2 to which data have been recorded by the optical disk
recorder/player 100.

Thus, even when any other file than moving picture file is recorded to the
optical disk 2, the system controller 10 will record a combination of the file and
management information to the user area on the optical disk 2. Also, at this time,

when the file going to be recorded to the optical disk 2 is a moving picture file, the

system controller 10 controls so that the management information, file and backup



recording format for the managenent information is converted according to
.the attribute of the file in consideration. As above, when the

i nt ermedi ate nanagenent information TMP-EXTlI is thus recorded, the system
controller 10 will store the internedi ate managenent information TMP- EXTI
into the built-in nmenory thereof and hold it there. Al so, when the system
controller 10 records internedi ate margggenent information TMP-EXTI in this
way and then records a still picture file again, it will simlarly record

ext ensi ﬁﬁofmlaﬁénSfeﬂtmhlaﬁhgameﬂﬂlﬁfbﬁﬂaﬁmtvﬁn %&ﬁehﬁﬁ @e%c@g&a OfWhen

operation fromthe noving picture recording he st pi cture

recordi d e tyuct tart th ord g he st|II
o ot ur e Zoie B8k Kaodsh TP by Epilt fiski Zit il PRESkETaiklr 10
managenent information TMP-EXTI to define a padded ar ea, as shown in FIG
7D. Thehoving Birswemidenthel systemo aanfroller eEQr gonralsT sSYCHBLathe \Alsl aBOP
next to the padded area to reserve a next area by padding, as shown in

FI G 7Emaaagenheht nafovirtitionnfrViEMUOBGE labei recetdddeequragially| Reheraby sthewn in
FIG 7F. Thus, the systemcontroller 10 will record one S next to t he

inter mpec%&& pERfage rtz% fngf ﬁfaﬁﬁ%b&@ntT MFoERAtiohNist E&@#ﬁééfﬁtcoﬂi% eShown

in FIG 7G e above Operations, the optic rec pl ayer
100 record at.ion of, a still plctureflle not in the DVDV|deo

f or mat %ﬂg‘tl%e ﬁgﬁﬁgﬁﬂﬁp SISOt i on for the still picture file al ong
with a novi ng\épl cture file in the DVD video format. Thus, in the

convent i onal Adpebees, when ﬂaﬁlméermdéﬁes@pp@gmebhmyfowmtlon TMP_EXTI is

thus recorded, the system controller 10 will store the intermediate management
information TMP_EXTT into the built-in memory thereof and hold it there. Also,
when the system controller 10 records intermediate management information
TMP_EXTI in this way and then records a still picture file again, it will similarly
record extension files sequentially and then switch the recording mode of operation
from the moving picture recording mode to the still picture recording mode.
When it is instructed to start the recording in the still picture mode, the system
controller 10 will record the intermediate management information TMP_EXTI to
define a padded area, as shown in FIG. 7D.. Then, the system controller 10 will
record VISTT VOBS and VTSI BUP next to the padded area to reserve a next area
by padding, as shown in FIG. 7E, and define VTSI and VTSM VOBS again at the
beginning, as shown in FIG. 7F. Thus, the system controller 10 will record one
VTS next to the intermediate management information TMP_EXTI in the optical

disk, as shown in FIG. 7G.



DVD video format, when the thus recorded optical disk 2 is searched for a
.real-tinme data recording area according to RVA, only VTSI and VTSTT VOBS,
bei ng VTS managenent information, are detected, and an extension file of
still pictures, not defined in any way, and internedi ate nanagenent
information for the extension file will not be recognized as any
significant file. On the other hand, 3@ an optical disk drive which
supports the above type of extension file, the VIS nanagenent information

as vell as apexiRESIRRel b &aﬂ{mf,t fide! ]?lii&ﬂuﬁﬁﬁ @@Srdé;yﬁlﬁ el chrizagenent
on file wi

I nformation for the exten be recogni zed. us, the system
controller,10 will.record extension. fil Lt hout .1 nflue on .t he

" epr oduSoPBAON LA REM ety BLE pal in eI i et ARt ffe mahasgFeps,
Thus, when instructed fromthe user to finalize the optical disk 2 having
the exindpagnaionifpeshe sibrpistireHalecalangswitboy 0¥ing pigkre dilednt thel P¥D 10
wll generate UDF data fromthe managenent information (VTSI and VISTT

VOBS) feidealforinhe This dnshbevhnentidnid dpeienl dzheadritewhidi fuppeirty erlgeheo the
managenent table and internedi ate nanagenent information for all the

R i e R S S Lt i
1t es, FalRRG GBI ITAOTIENE R ORI EI RN A, Gy sV INE Rk STh VOESt hat
the UDF and VMG data are generated according to the internedi ate .
manageneeingi W& meanagement dnfermatomearer geteetedhandi e expnsion HHei ofgstill
recorded the UDF and VMG in this way, the systemcontroller 10 will define
| ead- i npiagtes, not defined in any way, and intermediate management information for the
extension file will not be recognized as any significant file. On the other hand, in
an optical disk drive which supports the above type of extension file, the VIS
management information as well as an extension file of still pictures and
intermediate management information for the extension file will be recognized.
Thus, the system controller 10 will record extension files without influence
on the reproduction of moving pictures in the conventional optical disc drive.
Thus, when instructed from the user to finalize the optical disk 2 having the
extension files recorded therein as above, the system controller 10 will generate
UDF data from the management information (VTSI and VISTT VOBS) for all the
titles having thus been generated with reference to the management table and
intermediate management information for all the extension files, and record the

UDF data to the optical disk 2, as shown in FIG. 7H. Also, the system controller

10 will generate VMG data from only the management information (VTSI and



| ead- out zones. It should also be noted that the systemcontroller 10 wll
.record the UDF and VM5 data, define the |ead-in and | ead-out zones and
record the internmedi ate managenent information, all by outputting the
corresponding data to the DVD signal processor 14. Therefore, in this
enbodi ment, the UDF data for managenent of the conputer wll include
managenent i nformation by which also &1 extension file can be recogni zed
and accessed but the VMG data for nanagenent of DVD reproduction wll

i ncl Ud@vﬁ%ﬁ‘xﬁﬁﬁ&?gogm biflfthéf SRt eshd MRraBE @E&aﬁgi@grﬁm HN | @ impgokankhe

system controller reproduce the LJ manager nent” of the

ter t t ' te folder in the. i hi.cal
Cayer o BONRBH e AoToanh A MR A G e e SeRG TS PESONFTE Dbt BB RpAUA® For

the internedi ate nanagenent information having been described above with
r ef er encnpgemed information kgldtistheonensiryeor e kike.| Hdsmerhavéngmecarded no
file name, address information such as an address, etc. being stated. It

shoul d f TMRANENTMGHE SHistweay,cort Syaité@r contfollér 10 efillcdefise lgrhar ahd t he
UDF so that each extension file can be accessed simlarly to titles VTSI,

VTSM V %g-@%/tc%onlégﬁg UIE isﬂoﬁl? élls?;ﬂ%gﬂéjfgﬁnﬂwatm@@?ét?ﬁ% 381%. &l 1gi\§ﬁ1 fedoid

r epr oduce er, provi si ona redi ate 32 nmanagenent
the. contie SIOFstniJEMG Hectorene dfie kB aerd deadiant PRuSE st e sk
recorder/player 100 can accordingly be inproved in operability. Thus, the
convent inderahediptd ownagegiend dnfoemfationpel leyaeugnitiing dhel mﬁspgnging data to
the DVD signal processor 14.
Therefore, in this embodiment, the UDF data for management of the
computer will include management information by which also an extension file can
be recognized and accessed but the VMG data for management of DVD
reproduction will include no extension file-related information. As shown in FIG.
11, the system controller 10 will reproduce the UDF data for management of the
computer to generate UDF in a separate folder in the same hierarchical layer as a
DVD title so that only extension files will be displayed. For the intermediate
management information having been described above with reference to FIG. 10,
the system controller 10 will generate UDF with no file name, address information
such as an address, etc. being stated. It should be noted that the system controller
10 will of course generate the UDF so that each extension file can be accessed

similarly to titles VTSI, VISM VOBS, etc. Thus, in this embodiment, when the

optical disk 2 is reproduced by a computer, a file of provisional intermediate



picture files recorded in the optical disk 2 by recording VMG data to the
.optical disk 2. On the contrary, in the optical disk recorder/player 100,
the system controller 10 acquires UDF and VMG data in step SP3 in FIG 6
to control the operation of the entire apparatus for access to each of
extension files based on the UDF data, to thereby reproduce the extension
files as well. |t should be noted that32 in FIG 11, "Root" is a root
directory, "VIDEOTS " is a noving picture folder and "DSC' is an

ext ensi 1ﬁﬂn£%/%rﬁeﬁ9irﬁ§it‘1ﬂaﬁ6§ Sehick sChahn 9% dlgffﬁg@{y%no%@ thEXdpRRal egk;i les,

respecti vel Thus, e optical disk reco can-recor

novi ng ,pi cture file in the, DVD video . .fornmgt and al so,a conbi nation,.of a
s 11 e Somifighds Hiier dBuUE” SiRhomireoer micd At 1 OR CBRCRhdis | o
not in the DVD video format, wth no influence on the reproduction of the
novi ng 1gcerderdlayerel G camacensdingly ibsnianprogpd i epenibdlitydri ve. Note that to

record the extension files as above, the systemcontroller 10 will record
and hol d manBlyesretie caiwntidnaboptionl dakh deivet fog PYWIERAWOONIY FeR®dl hibviid
built-in menory. On the other hand, for finalizing the optical disk 2, the
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and VI ata 1n an area reserve (0] nerate an and
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conputers fromoptical di sks which

controller 10 acquires UDF and VMG data in step SP3 in FIG. 6 to control the

operation of the entire apparatus for access to each of extension files based on the
UDF data, to thereby reproduce the extension files as well. It should be noted that
in FIG. 11, “Root” is a root directory, “VIDEO TS” is a moving picture folder and
“DSC” is an extension file folder. Also, “DSC0001” and “DSCO0002” are
extension files, respectively.

Thus, the optical disk recorder/player 100 can record a moving picture file in
the DVD video format and also a combination of a still picture file and
intermediate management information for the file not in the DVD video format,
with no influence on the reproduction of the moving picture file in the conventional
optical disc drive.

Note that to record the extension files as above, the system controller 10 will
record and hold management information for each of the extension files in its
built-in memory.

On the other hand, for finalizing the optical disk 2, the system controller 10



support extension files, and only noving pictures can be read by sone
.conventional DVD oriented optical disk drives. FIG 12 shows a fl ow of
operations in the recording procedure having been described above with
reference to FIG 7. When this recording procedure is started, the system
controller 10 goes fromstep SP1 |1 to SP 12 where it will judge which the
user has instructed to do, recording 88 a noving picture file, recording of
a still picture file or finalization. Wien the user instruction is to

record wilMa¢hBe® ghEr @n& NG daga, SeebRIth&eNUDH kel ¥HIGOo&safinosm st&p SP
12 to SP 13 where it wll judge wiether the user has instructed to start
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result of judgnment is affirmative, the systemcontroller 10 goes from step
SP13 t dembomt zpher e Thusyihel managaraenidafoaaationeambe reePided $04BACHOBNE above
wth reference to FIG 7. Further, the systemcontroller 10 goes to step

SP15 whatc stitl mictire] fitgecarhéthead bj?leswﬁ@rcohmtemsfromt@hcab dstkspwhineh
recording. If the result of judgnment in step SP15 is negative, the system

control é@ﬁ)o}p MibhsigR HACK %ﬂdsﬁﬁs%lnghﬁctu%&e caty BeEMeaan XC"sJo%'ie 10

repeats erations I n’steps 4, SP1 d again in SP14, 3 t her eby
sequential ly,.rec t he above result of judgnent is
af fi r mefqH&’ U‘Pﬁéf)bq}sﬁgme@g?\q f1p@]r(¥}h§g%ve§ conpl ete the recording of VISTT
VOBS data W|th exiting the recording of, real data. Next,_ the system
control | er 1610k shewsteeHowpak opprationstinghe reeergig progqdure havmg been

described above with reference to FIG. 7. When this recording procedure is
started, the system controller 10 goes from step SP11 to SP12 where it will judge
which the user has instructed to do, recording of a moving picture file, recording of
a still picture file or finalization.

When the user instruction is to record a moving picture file, the system
controller 10 goes from step SP12 to SP13 where it will judge whether the user has
instructed to start the recording.  If the result of judgment in step SP13 is negative,
the system controller 10 will repeat the operation in step SP13. If the above result
of judgment is affirmative, the system controller 10 goes from step SP13 to SP14
where it will record real data as having been described above with reference to FIG.
7. Further, the system controller 10 goes to step SP15 where it will judge whether
the user has instructed to stop the recording. If the result of judgment in step
SP15 is negative, the system controller 10 will go back to step SP14. This, the

system controller 10 repeats the operations in steps SP14, SP15 and again in SP14,



define VIS1 BUP, VTSI and VTSM VOBS areas in the optical disk 2, thereby

. recording one VIS, and then goes to step SP17 where it wll exit this
recording procedure. On the other hand, when the user's instructionis to
record a still picture file, the systemcontroller 10 goes fromstep SP 12
to SP 18 where it win judge whether the user has instructed to start the
recording. If the result of judgnent i3 step SP18 is negative, the system

controller 10 will repeat the operation in step SP18. On the contrary,
when 1 hgealay gedisitiall edo?&ii\%gefgal!(ﬁtéffww thee abbhe reyat oM judgniehplis er 10
goes from step SP18 to SP19 ere it will record an extension firle for the

still pigcture fil.e as_havin e esgri be bove wi t G 7.
Furt hera,‘ﬁittrﬁg%svfs k@ﬁ%@r%rﬁ%ﬁﬁf&(ﬁgﬁ Cpgl@?%pt glgf\é&fvﬁgé z)ffﬁffm| ngtﬁ: ge
whet her the user has instructed to stop the recording. If the result of

j udgnendatpwisk epitBrpteirgcordingof veal dat@ system controller 10 will go back
to step SP19. Thus, the system controller 10 repeats the operations in

steps SP19, Rezf] tasdyagm kontroHet d 0t goessensteptIR1 6 where at evillleeqaentidlly
picture files. If the above result of judgnent is affirmative, the system
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step SP ere 1t Wil record Internediate nmanagenent | nfornmation, and
goes to step SP 17 re it.wll exit this, ~ecordin ocedur.e. \Wen the
deer s recoring: oo VES, §nd tadh goadihsin SRAT FEeRs APRICERENTS refiifind
optical disk 2, the systemcontroller 10 goes fromstep SP12 to SP22 where

it willprgogdyee.whet her the user has instructed to start the recording. If
the result of

On the other hand, when the user's instruction is to record a still picture file,
the system controller 10 goes from step SP12 to SP18 where it will judge whether
the user has instructed to start the recording. If the result of judgment in step
SP18 is negative, the system controller 10 will repeat the operation in step SP18.
On the contrary, when the above result of judgment is affirmative, the system
controller 10 goes from step SP18 to SP19 where it will record an extension file for
the still picture file as having been described above with reference to FIG. 7.
Further, the system controller 10 goes to step SP20 where it will judge whether the
user has instructed to stop the recording. If the result of judgment in step SP20 is
negative, the system controller 10 will go back to step SP19. Thus, the system
controller 10 repeats the operations in steps SP19, SP20 and again in SP19 to
sequentially record the still picture files. If the above result of judgment is
affirmative, the system controller 10 terminates the recording of still picture files

and goes to step SP21 where it will record intermediate management information,



judgment in step SP22 is negative, the systemcontroller 10 will repeat the
.operation in step SP22. \Wen the above result of judgnent is affirmative,
the systemcontroller 10 goes fromstep SP22 to SP23 where it wll
finalize the optical disk 2 as having been described above with reference
to FIG 7, and then goes to step SP 17 where it wll exit this procedure.
FIG 13 shows a flow of operations ingbuded in the reproduci ng procedure
shown in FIG 7. Wien this reproducing procedure is started, the system

controld,&f %é@s ﬁpﬁégﬁ:}*ﬁqm wheiR i@?@ﬂi &0t BRSrecobEihng ﬂr{oc%ﬁﬂe. j udge which the

user has nstruct 0 read, noving picture file or a still picture
file. Wen t user's ipnstructi.on is, for rep ucti f 409 PLcture
file, the sy ot E’Jwaolésmf F%Cr%fgtiag §5@8@685@%%83e0f#ﬁ%\n |
judge whether_the user has instructed to _start the reproduction., If_{he
resul t eptialdhisleds thessyssep ¢androllarnk) goes e siepr dP 1210 £524 whereHedill t ne
operation in step SP33. When the above result of judgnent is affirmative,

the sysjudgecorietitdrl e 18eigbas stocskiep SBE8 the resBrdihgwhdf ehiet resiiltl of
control the entire apparatus to reproduce a noving picture file designated

by Lhe jigpindiit th [G45TEREP ik Onb B PRNAREARAL] BNk 010 NGLE fePeltithe

meno tic 2 1s a finalized one, the system

controller 10 will, de t address of a file in consideration gn e
baot s CPPSIABOTME HEPSRE-d Widl RS here el leER oS AR e,
each of the conponents of the optical disk recorder/player 100 to read the
file freystemecaonivmesd0 gest fienpsteprShdhte SPA3 where it will finalize the optica

disk 2 as having been described above with reference to FIG. 7, and then goes to
step SP 1.7 where it will exit this procedure.

FIG. 13 shows a flow of operations included in the reproducing procedure
shown in FIG. 7. When this reproducing procedure is started, the system
controller 10 goes from step SP31 to SP32 where it will judge which the user has
instructed to read, a moving picture file or a still picture file.

When the user's instruction is for reproduction of a moving picture file, the
system controller 10 goes from step SP32 to SP33 where it will judge whether the
user has instructed to start the reproduction. If the result of judgment is negative,
the system controller 10 will repeat the operation in step SP33. When the above
result of judgment is affirmative, the system controller 10 goes from step SP33 to
SP 34 where it will control the entire apparatus to reproduce a moving picture file
designated by the user with reference to the management information held in the

memory.



case the optical disk 2 is not any finalized one, the systemcontroller 10
.Wll detect the address of the file in consideration on the basis of
titles VISI and VISTT VOBS held in the nmenory and record of corresponding,
and instruct each of the conponents of the optical disk recorder/player
100 to read the file fromthe address. After instructing the reproduction
as above, the systemcontroller 10 gogs to step SP35 where it wll judge
whet her the user has instructed to stop the reproduction. If the result of

j udgrent i n Qs SRBenithe rér%ﬁ@tal ‘d?sk QH@ asﬂﬁél%d éﬂé‘tﬂh@' dy8ferd Goftrloller qigurn to
step SP34. Thus, the syster control O repeats the “operations in steps
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is affirmative, the systemcontroller 10 wll term nate the reprodum ng
oper at iiBrihe dwdltgpasemiory ttbpreghaanduinatiaict £agh at thﬁuqomwm pb il ORECcal
procedure. On the other hand, in case the user's instruction is to read an

ext ensidisk redarder/plages YO0etm eadtthelfilerfraf greaddressn sOapth8RARet hasl, 37
where it will judge whether the user has instructed to start the
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controller 10 will detect the address of a file in consideration on the
basi s of O helokin they mesnery andpecord of corresponding, and instruct each of the

components of the optical disk recorder/player 100 to read the file from the
address.

After instructing the reproduction as above, the system controller 10 goes to
step SP35 where it will judge whether the user has instructed to stop the
reproduction. If the result of judgment in step SP35 is negative, the system
controller 10 will return to step SP34. Thus, the system controller 10 repeats the
operations in steps SP34, SP35 and again in SP34 to sequentially read moving
picture files designed by the user. On the other hand, when the above result of
judgment is affirmative, the system controller 10 will terminate the reproducing
operation, and goes to step SP36 where it will exit the reproducing procedure.

On the other hand, in case the user's instruction is to read an extension file,
the system controller 10 goes from step SP32 to SP 37 where it will judge whether
the user has instructed to start the reproduction. If the result of judgment is

negative, the system controller 10 will repeat the operation in step SP37. On the



R
nmenory thereof, and instruct each of the conponents of the optical disk

. recorder/player 100 to read the file fromthe address. On the other hand,
in case the optical disk 2 is not any finalized one, the systemcontroller
10 will detect the address of the file in consideration on the basis of

t he intermedi ate managenent information held in the menory, and instruct
each of the conponents of the optical 37di sk recorder/player 100 to read the
file fromthe address. After instructing the reproduction as above, the

SyStem el ol hEn 18: 9091 1P ju SRR ANIIRGSc] fhetidohdaRoNg MpEokbe

user has instructed to stop reproducti on. e resu ment in

step SP. 39 is tiv he system controller 10 will go back to step
SP38. fm@,St?ES%gagPeﬁﬁ%ntrol ler 10 repeats the operations in steps SP38,

SP39 and again in SP38 to sequentially read still picture files desi ?nat ed
by the user.InGeasehbecopticalrdiskiZ it Refintlirasl paeuthe systgmdeprinellers 10 wil
affirmative, the systemcontroller 10 term nates the reproduci ng operation,

and  gqRs$edtahs bebre3RIT AR B Ednsiderhtionion thirebas&poDthecDEF daadeddig thelhus,
in this enbodinment, the systemcontroller 10 provi des a nmanagenent
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file in conbination with the nanagenent information for the file to the
user artha apticahdiskp2iis aiot ainykfizalizaidsene, thhsystese eontroHer 40| will detast thé des a
control neans for controlling the operations of
address of the file in consideration on the basis of the intermediate management
information held in the memory, and instruct each of the components of the optical
disk recorder/player 100 to read the file from the address.
After instructing the reproduction as above, the system controller 10 goes to
step SP39 where it will judge whether the user has instructed to stop the
reproduction. If the result of judgment in step SP 39 is negative, the system
controller 10 will go back to step SP38. Thus, the system controller 10 repeats the
operations in steps SP38, SP39 and again in SP38 to sequentially read still picture
files designated by the user. On the contrary, if the above result of judgment is
affirmative, the system controller 10 terminates the reproducing operation, and
goes to step SP36 where it will exit the reproducing procedure.
Thus, in this embodiment, the system controller 10 provides a management

information generating means for generating management information for a file to

be recorded, and the DVD signal processor 14, random access mmemory 15, analog



t he managenent information generating nmeans and recordi ng neans, and it
.forms together with the conpress/expand bl ock 6, header information
processor 7, DVD signal processor 14, random access nenory 15, anal og
front end block 16, notor drive controller 18, optical head 19 and spindle
notor 20, a reproducing neans for reading a file of each attribute
recorded in the optical disk on the ba& s of the managenent information
recorded in the optical disk 2 in conbination with the file. The opti cal

di sk regpneend pleoens 1%‘[&0(!{&‘&{'6 ééﬁﬁglléﬁlgaéiptﬁ'éhl hRan 19essd bﬁﬁ‘ﬂle ﬁhﬂMﬁZW th
reference to FIG 5 functions as will be descri bed herebelow. Wen the
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with the optical disk 1 |oaded in_the optical disk recorder/pla er 100 t he
syst em BERAEeIER} nforewhondios thadle the wsar apsaoer the pptigakdigk n%t oflsmi ve
controller 18 to drive the sled notor 21 in order to nove the optical head
19 towatlet sitsiemi congrolidrr upferidece cohtriohenemtsi foalcodireKi®g thaioptrationa ofaser
beamis projected fromthe optical head 19 to the optical disk 2. A return

light i ﬁledﬁfaﬁﬁg&‘i'leﬁv 1ﬁf?9?maﬁgh b%fe%'eﬁeﬂﬁ? n%ae%ag@%di éc%?diﬂgr}hbé‘ﬁé Yaril R%ﬁ%@d

t hrough the analog front en system control [ er 10. The
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controller 18. Also, the detected return I|j S processed by the DVD

si gnal pigsabprenesior 16, rasleny aceess sy b‘gtan@éng &oak end bleck W, apeicgal

di sk recorder/player 100, various kinds of information recorded al ong the

i nner  drive controller 18, optical head 19 and spindle motor 20, a reproducing means for
reading a file of each attribute recorded in the optical disk on the basis of the
management information recorded in the optical disk 2 in combination with the file.

The optical disk recorder/player 100 constructed as having been described
above with reference to FIG. 5 functions as will be described herebelow:

When the optical disk 2 is loaded by the user into the optical disk
recorder/player 100 turned on or when the optical disk recorder/player 100 is
turned on with the optical disk 1 loaded in the optical disk recorder/player 100, the
system controller 10 controls the DVD signal processor 14 and motor drive
controller 18 to drive the sled motor 21 in order to move the optical head 19 toward
the inner circumference of the optical disk 2. Further, a laser beam is projected
from the optical head 19 to the optical disk 2. A return light is detected by the
optical head 19 and is sequentially processed through the analog front end block 16

and system controller 10. The optical head 19 undergoes tracking control and



circunference of the optical disk 2 are acquired by the systemcontroller
.10 through the above series of operations and held in the nenory built in
the system controller 10. In case the optical disk 2 is a read-only
optical disk fornmed by stanping or in case the optical disk 2 is a
finalized one having only noving picture files recorded therein, the
systemcontroller 10 will acquire VMs3@ata recorded along the inner
circunference of the optical disk 2 and which is nmanagenent infornmation
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optical disk recorder/player O, when it is instrucCcted by the user to
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controller 18 to nove the optical head 19 to the _ address
user - dedgnalapeecasser d4( tedradpdatatirem thenptigal Hiskhel-opin élaq: crrwal sk

undergoi ng the tracking control and focus control on the basis of the

det ect e@codai/playéd dii0, vhdodet kegided of einfonmbiight récordedjuglobigalthy pmecessed
t hrough the DVD si gnal processor 14, header information processor 7 and
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More particula rea signal being a tesul urn |1 ght detection
and whi ¢ h vari.es evel c rres ondl pit 40 t he tlcal
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and the read data is decoded, deinterleaved and error-corrected by the DVD
si gnal @Iﬁt@b@b}o 14. Al so, the error-corrected read data is supplied to the

header information processor 7 where the header is renoved fromthe data
and the In case the optical disk 2 is a read-only optical disk formed by stamping or

in case the optical disk 2 is a finalized one having only moving picture files
recorded therein, the system controller 10 will acquire VMG data recorded along
the inner circuamference of the optical disk 2 and which is management information
for a DVD player through the above series of operations. Thus in the optical disk
recorder/player 100, when it is instructed by the user to reproduce the optical disk 2,
the spindle motor 20 is driven according to the VMG data by means of the DVD
signal processor 14 and motor drive controller 18 to move the optical head 19 to the
address of a user-designated title (seek operation), and with the optical head 19
undergoing the tracking control and focus control on the basis of the detected return
light, the detected return light is sequentially processed through the DVD signal
processor 14, header information processor 7 and compress/expand block 6 to read
video data made up of moving pictures. More particularly, a read signal being a

result of return light detection and which varies in level correspondingly to pit



systemcontroller 10 is inforned of the header. Further, the read signal is
.supplied to the conpress/expand bl ock 6 and broken by the nultipl exer 63
into video and audio data. The video data is rel eased by the video
processor 61 fromthe MPEG conpressed state and di splayed on the nonitor
12 or supplied to an external apparatus via the video/audio encoder 13. On
the other hand, the audio data is exgénded by the audi o processor 62 and
then supplied to the nonitor 12 for nonitoring or supplied to the external

appar at figingich tacoptice dauBliopriessiar by fhe ital6aSRGMABILERA Wi roddce S a

recordabl e virgindi sk, however, when optircal disk 2 is |oaded into
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optical_disk 2 to acquire RVA data fromthe latter. In the opt dj sk
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processor 62. Further, @ the videp and audi o,data thus c ressed
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header added thereto by the header infornmation

compressed state and displayed on the monitor 12 or supplied to an external

apparatus via the video/audio encoder 13. On the other hand, the audio data is
expanded by the audio processor 62 and then supplied to the monitor 12 for
monitoring or supplied to the external apparatus via the video/audio encoder 13.

In case the optical disk 2 is a recordable virgin disk, however, when the
optical disk 2 is loaded into the optical disk recorder/player 100 or when the optical
disk recorder/player 100 is turned on, the system controller 10 will access the
optical disk 2 to acquire RMA data from the latter. In the optical disk
recorder/player 100, when the user selects the moving picture capture mode and in
case the optical disk 2 is DVD-RW, the system controller 10 will update the RMA
data held in the memory thereof and define areas for UDF and VMG and also areas
for VTSI and VTSM VOBS of a first VTS.

When the user instructs to start the recording in this condition, video and

audio data are sequentially supplied from the video input block 3 and audio input



processor 7. In the DVD signal processor 14 provi ded downstream the

.Ml tiplexed data has an error correction code added thereto, and undergoes
i nterl eaving and encodi ng. According to the result of this data processing,
the analog front end block 16 will set an anount of |aser beamenitted
fromthe optical head 19 to the optical disk 2. Thus, pits are
sequentially fornmed on the optical di4gk 2 to sequentially record noving

vi deo data made up of nmoving pictures. In the optical disk recorder/player
100, LSk, ' Iy tions
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i nformation fromthe address, file size, recording date and tine, etc. of
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analog front end block 16 will set an amount of laser beam emitted from the optical

head 19 to the optical disk 2. Thus, pits are sequentially formed on the optical
disk 2 to sequentially record moving video data made up of moving pictures.

In the optical disk recorder/player 100, when the user instructs to stop the
recording, a series of operations in the compress/expand block 6 and the like is
stopped by the system controller 10 to cease the recording of the video data and
then the management information for the moving picture file thus recorded is
recorded to the optical disk 2. Namely, in the optical disk recorder/player 100, the
system controller 10 will generate management information from the address, file
size, recording date and time, etc. of the moving picture data, and supply the
management information to the DVD signal processor 14 and record it to the
optical disk 2 so that the management information will be recorded next to the
video data, whereby VTSI BUP area is defined. When the optical disk 2 is a

DVD-RW or the like, areas for VTSI and VISM VOBS of a next VTS are reserved



In the optical disk recorder/player 100, video data made up of noving
pictures is recorded for one title. Thus, in the optical disk
recorder/player 100, for recording a noving picture file, nanagenent
information and the file are recorded in the DVD video format in which
managenment information made up of VTSI, managenent information nmade up of
VTSM VOBS, noving picture file and ndkagenent information nmade up of VTS
BUP are | aid successively. Wien the user then instructs to record noving

pi ctur e gﬁcﬂﬁngpﬂiec ticHl Head 'ECRY caisbata etk FOPHepe3icuslPeesdrikd TSI
operations to Sequentially record titles to the optical disk 2. In case an

optical__di i ch titles.sequentially r 3 ' ahove and
ot yort il N TS OBY Bl 1RURE ARE Pt GRERNTERy SERFEPIS AR HEY” The
managenent i nformation having been recorded in_conbination with the itles
are i nilpVA pignat puecesson b madiecardudataiiecopical disiariy $efene the mdendadkk 2
with reference to the RVA data, and are held in the nenory built in the
syst emVTEhandVESMLY.OBStarédse conti nuous fromthe end of a title detected
t hrough scanning of the optical disc 2 is recorded. In the optical disk

recorder/pl qﬁemelg%c%%ﬁ irEJ:&%le?f:??aje%C?O@,eQidéb dag: QRAIE]Ip o@”ﬁﬁ’\)v?n%:@ 43

above and the user “instructs to finalize the optical disk 2, UDF and

data are generated accprding.to t managenent i pf or maf i f r '
conbi nd:pptg“ewstqqcpﬁﬁe(fquo g‘?@%orﬁgﬂs’il atﬁﬁgpﬁgﬁl)agﬁgﬁc‘{)ﬁ%%}if%m,ﬁ{’fo| | er
10 and recorded to_ the inner-circunferential area reserv%&don t he é)p(i-,i cal
di sk 2 reaprfling gomoving pichdre hlea saanagsmeaitinfosmadionr andighg AR areTFReordeth s
optical disk can be set up

in the DVD video format in which management information made up of VTSI,

management information made up of VISM VOBS, moving picture file and
management information made up of VTSI BUP are laid successively.

‘When the user then instructs to record moving pictures, the optical disc
recorder/player 100 repeats the similar operations to sequentially record titles to the
optical disk 2. In case an optical disk having such titles sequentially recorded
therein as above and not yet finalized is loaded into the optical disk recorder/player
100, the management information having been recorded in combination with the
titles are initially acquired along with RMA data by scanning the optical disk 2
with reference to the RMA data, and are held in the memory built in the system

~controller 10. A title continuous from the end of a title detected through scanning
of the optical disc 2 is recorded.

In the optical disk recorder/player 100, when titles are recorded to the optical

disk 2 as above and the user instructs to finalize the optical disk 2, UDF and VMG



for reproduction by a DVD player which supports only the ordi nary DVD
.format. On the other hand, in case the user has selected the still picture
recording node, LTDF and VMG areas will be reserved in a virgin disk by
updating RVA held in the nmenory and al so by padding as in the recording of
novi ng pictures. Also, in the optical disk drive, the node of operation of
the imaging nmeans is switched to the48till picture node and the operation
node. of the conpress/expand block 6 is switched to the operation node for

a JPEG gagedrdaban &Rl eatiopdingien the niififiehidsl I sfosmbtiofit 26¢ordbe in
recording of still pictures in“this condition, video data conposed of

still pictures. su l,ed. fromthe wi.d In I e y the
Vi deo procBEEoTev e n S gesoiie BiBe BB e sPuRhlrRIBE TEY
and then nmultiplexed by the nmultiplexer 63 with aydio data . s pplieai from

t he audfesopdest & g ImEr-cirsmicrentid argp resared onkthecepiicr ridipk Ayand algR t he
still pictures-conposed video data, not any noving pictures -conposed

vi deo diealeadria qardladesut pongsemrer défivgedandllveyyubist opti¢al dick aadebk set upe
optical disk 2 as in the. recording of the noving pictures. In this

opt i cal gﬂ{ﬁéﬁc@@r@w Ry BY %H%?@r wHth glg[glsgrgkr @@grm&idﬁanﬁiry DWBSfor@agas  for

VTSI an are initi y reserv cording real data, but for

44 recording still .pictures, real, data made of 4 St [ are
recorded wi tﬁ’é’uh‘e P@@E » ot BFe LhE sgF Egs{”%&é&fé %gﬂﬁtﬁ%hﬁger%‘%@ﬁg uct s
to record still _pictures subsequent stil]_ pictures_are recaorded to the
opt i cal méidek UDFsanth MG Arcasawhll heeteservasyin andrgiaadisksbnupdating (RVA | s
recorded to the nmenory of the system

held in the memory and also by padding as in the recording of moving pictures.

Also, in the optical disk drive, the mode of operation of the imaging means is
switched to the still picture mode and the operation mode of the compress/expand
block 6 is switched to the operation mode for a JPEG-based data compression.

When the user instructs to start the recording of still pictures in this
condition, video data composed of still pictures supplied from the video input block
3 are compressed by the video processor 61 of the compress/expand block 6 into
the JPEG format, and then multiplexed by the multiplexer 63 with audio data
supplied from the audio processor 62. Thus, in the optical disk recorder/player
100, the still pictures-composed video data, not any moving pictures-composed
video data, are provided for recording and sequentially recorded to the optical disk
2 as in the recording of the moving pictures.

In this optical disk recorder/player 100, for recording moving pictures, areas

for VTSI and VTSM VOBS are initially reserved for recording real data, but for



controller 10. In the optical disk recorder/player 100, when the recording
.of still pictures is stopped by the user changing the node. of operation
or otherwise with a desired nunber of still picture files having been
recorded to the optical disk, the managenent information nade up of
addresses etc. held in the nenory is recorded, as provisional internediate
managenment information intended for uséd until the finalization, in
successive areas for the plurality of still picture files. Thus in the

opti cal reltiopdink gl 91%&1{1&%%%3 dh@?mafdérurﬁ 8¢ MlsiO AERRES hid &%ohﬂb%i‘lxﬁﬂgﬁguﬁwi ng

picture file” the tiles and nanagene I nformat’ion for themw
recorded in the order, of a file a nagement i nformation, d.a fornmat
o ool csayah PLEGF e oAl SURe R HEFE Bloales T RbodH: R Pidpbl g
upon the attribute of the files to be recorded. As above, the optical disk
r ecor de¥ylsegyent 300 pigtiras sgeriseordedste the mpdtaal disk i a@s #havedefAhédachn t he

DVD video format to the optical disk 2. Also, when the optical disk 2
havi ng ﬁdmer@imlgL Ithpi address fofl eschi Hile fseceratded t foetied Nmesoryacke the rstystomn
optical disk drive which supports only the DVD video format, the nanagenent
i nf or matd Qe vl'(?-!g been recorded according to the DVD video format such as
45 VTSI or the like is detected through a search nade at the tinme of disk

St Bl et ur B 6 aartod] fck poEedRiaya TRnaleRERt oo it O PGS 7] e

wi |l not possibly influence the reading of any noving pictures. Therefore,
any or déterpgd DuDths agesr changipgdhe mode of operation or otherwise with a desired

number of still picture files having been recorded to the optical disk, the
management inforrnation made up of addresses etc. held in the memory 1s recorded,
as provisional intermediate management information intended for use until the
finalization, in successive areas for the plurality of still picture files. Thus in the
optical disk recorder/player 100, for recording other files than any moving picture
file, the files and management information for them will be recorded in the order of
a file and management information, and a format is selected for recording the files
and management information depending upon the attribute of the files to be
recorded.

As above, the optical disk recorder/player 100 can also record still pictufe
files not defined in the DVD video format to the optical disk 2. Also, when the
optical disk 2 having the still picture files thus recorded therein is loaded into an
optical disk drive which supports only the DVD video format, the management

information having been recorded according to the DVD video format such as



a.-noving picture file fromthe optical disk having the noving picture file
,thus recorded therein. On the contrary, an optical disk drive which also
supports other than the noving picture files can read still picture files
as well. That is, in the optical disk recorder/player 100 having the

aforenentioned optical disk 2 | oaded therein, the optical disk 2 wll

initially be searched with reference #§ the managenent table to read VTS
and VISM VOBS data as well as the internedi ate nanagenent information for

the stivirgpi 'ogttHé $iklel i %ﬁ:&édt@d"tﬁﬂ&%%% ée%@éh dhde & thendnt W dEPAGRITBAL and

i nformation be also held in nory of the systemcontroller 10. Thus,

t he now. an re titles rec rde ophi.c di: er
the useV TS el besedhoR sHe PuttdssPieran GHET s o Rus s A HiEre e,

instructs to read noving pictures, the gptical_ disk recorder/player 100
can r eadus necorseiind prodgeBeR| n@@rr@aﬂqrnéonoﬁ@. dlegrwilhpotpessily pHgpneBs
data as havi ng been descrl bed concerning the read-only optical disk. On

the ot hie rh@m? Frctmn&st r These foee, ragdoralisdriy| DVID playee chilread t he
address etc thefllevm be detected on the basis of the internedi ate
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t he result tectlon and processed through the operations simlar to
those il 1§Re noving pictures. In the optical disk recorder/player
100, to process the read data including the still pictures in processing

of the read Qatthe cortranyeran pphcaf diskednyelavhishoglse swppeitsi ether than the

moving picture files can read still picture files as well. That is, in the optical disk
recorder/player 100 having the aforementioned optical disk 2 loaded therein, the
optical disk 2 will initially be searched with reference to the management table to
read VIS and VISM VOBS data as well as the intermediate management
information for the still picture files from the optical disk 2, and the management
information be also held in the memory of the system controller 10.

Thus, the moving and still picture titles recorded in the optical disk 2 under
the user's instruction can be provided to the user. Also, when the user instructs to
read moving pictures, the optical disk recorder/player 100 can read the moving
picture files on the basis of the VIS and VISM VOBS data as having been
described concerning the read-only optical disk.

On the other hand, when the user instructs to read a still picture file, the
address etc. of the file will be detected on the basis of the intermediate management

information held in the memory of the system controller 10, data recorded in the



k3

changed by the systemcontroller 10 to expand the video data havi ng been
.conpressed according to the JPEG and video data including the stil

pictures is nonitored on the nonitor 12 and further can be supplied from

t he video/audio encoder 13 to an external apparatus. Generally, the stil

picture file is smaller in size than the noving picture file. 1In the

optical disk recorder/player 100, howager, internedi ate managenent

i nformati on as such managenent information is generated and recorded for a

pluraligpicl &iskes. bé'h%kﬁ%déﬁtffaﬂ %Hq l%l:oﬂiiﬁgefcﬁ_ & ARELR! ﬁg%@é@i’%%ﬂ&e an

extension file nmade u f such sti pi ctu files or t _
o the WOSBIsaorUPOTENINE SERon ulfr ASCHIoREHE TeRtiotns SRehERG R,

information for a plurality of files is collectively recorded for each
file tykethseppiical tislagesongar/plaser 400, te propesseiby nene dagpancludingstireostildear ch

and finalization (which will be described in detail |ater) can be
si npl i fpiethre’Vin Iprodessaip o theeead dans the kpepatidc af the skdaepricdesdpbayer 100
is operated by the user to sequentially record noving and still picture

files tghAoed- B3l tird esyisfe% ”corﬁ'fcﬁl%rygp Elj;té)ﬁﬁhdd HRK A “@atgnh%(\(igig?’ 'bg?% "

pi ctures recorded therfein but not I nal i zed "and an op
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encoder 13 to an external apparatus.
Generally, the still picture file is smaller in size than the moving picture file.
In the optical disk recorder/player 100, however, intermediate management
information as such management information is generated and recorded for a
plurality of files. Thus in the optical disk recorder/player 100, since an extension
file made up of such still picture files or the like is recorded, it is possible to
minimize the reduction of recording areas due to the recording of management files.
Also, the intermediate management information for a plurality of files is
collectively recorded for each file type being the attribute of a file, whereby the
operations for search and finalization (which will be described in detail later) can
be simplified.
With the above operations, the optical disk recorder/player 100 is operated

by the user to sequentially record moving and still picture files to a so-called virgin

disk, an optical disk having only moving pictures recorded therein but not yet
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for a conputer is generated based on the managenent information and
.intermediate management information, acquired fromthe optical disk and
held in the nenory of the systemcontroller 10, as well as on the
managenent information and internedi ate managenent i nfornmati on generated
by recording noving and still pictures and held in the nenory, and the UDF
data is recorded to a pre-reserved arga on the optical disk 2. Al so, VM5
data for a DVD player is generated according to only the nanagenent

| nf or meih Ay efd0ind AR SPIANDidK Raving ﬂlg!vﬁlkg and stiggﬁbhﬁe'meg 9ea5ded thereihe
optical disk 2. Thus'in the optical disk recorder/player 100, nmanagenent
inforna%ion forfalhg files recorded on the optical disk 2 will be recorded
coIIectlvéF§3$% ¥, Fﬂation with the files to the UDF area for recording
the first managenent inforpation, of the managenent information recording
area on the Opt theapthfirshamd, whenethenasrigbwemicts 9 dinedizeoany oof et pbaveovi ng
picture file having a specific attribute, recorded in the optical disk 2,
wi || beopteedrdigds haviagmhovial o vill pictheeymconded thiegtinr & dbdve, IIDFdatyMG
area intended for a DVD to record the second nanagenent information. Thus,
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of the t]i1iel gjszstefrlzjcgoxﬁtioﬁg Illo,piag t%%ﬁ faisI %Sﬁ the management information and
intermediate management information generated by recording moving and still
pictures and held in the memory, and the UDF data is recorded to a pre-reserved
area on the optical disk 2. Also, VMG data for a DVD player is generated
according to only the management information for the moving picture file, and
similarly recorded to the optical disk 2.
Thus in the optical disk recorder/player 100, management information for all
files recorded on the optical disk 2 will be recorded collectively in combination
with the files to the UDF area for recording the first management information, of
the management information recording area on the optical disk 2, while
management information for only a moving picture file having a specific attribute,
recorded in the optical disk 2, will be recorded in combination with the moving
picture file to the VMG area intended for a DVD to record the second management

information.

Thus, when the optical disk 2 finalized as above is reproduced by a DVD



When reproduci ng such a finalized optical disk by a conputer, since the
.UDF is defined in a file managenent format corresponding to the file

managenent system of the conputer and the conputer will read each file
based on the UDF, it is possible to read the noving picture file as well
as the still picture file. In a ROMbased DVD-RWpl ayed in the optical disc

recorder/player 100 according to the4gresent invention, a DVD video file
i s managed according to provisional VWd (TMP-VM3d) and an extension file

ot her t 61t hg1dVRod 59&9 inf Hle€o ﬁt‘ﬁlhd?ﬁc HEGLHE xle?ﬁl N{ﬂ“@)ﬁ %ei'éifcei Roaged

accordi I'nternmediate managenent I’ITB.tIOI’l as shown in
FIG 4 d spac agenent ormatlon rar a | t map)
used | Eﬁﬂorﬁﬁef VOB heBh: 5 by GosSiblin s AR RIS YR hown
in FIG 4B to record a conmbination of the DVD video file and extension
file sucideasfogmetedimevingrpicraaagdthnu beamg tifhrgnceg yerecpndingtof, thetdes
tenporary space can be known from TMP-SBM and even when the extension

file ha@dhe@rgtﬁebﬁjt@;h fildee DVD-RW i s made interchangeable with a read-only
optical disk through finalization, as shown in FIG 4C Al so by selecting

o 1o or PRIl SO ok RyFERPHRCLY Yy Somsgeb g e L1

other gl I LR ol ales e Cosarded Tl A TR

ntor nastj;s?gmfoci’rthte rc];%mn;&gg girlrde ?ﬁe égrilg{lg"t\;rﬁlnregdtegc%hfﬁe based on the UDF, it is
possible to read the moving picture file as well as the still picture file.

In a ROW-based DVD-RW played in the optical disc recorder/player 100
according to the present invention, a DVD video file is managed according to
provisional VMGI (TMP_VMGTI) and an extension file other than the DVD video
file, such as a JPEG file or the like is managed according to intermediate
management information (TMP_EXTI) as shown in FIG. 4A, and space
management information (TMP_SBM : Temporary Space Bitmap) used in UDF
and the like is added to provisional VMGI (TMP_VMG]I) as shown in FIG. 4B to
record a combination of the DVD video file and extension file such as JPEG file
and manage the temporary space. Thereby, the temporary space can be known
from TMP_SBM, and even when the extension file has been deleted, the DVD-RW
is made interchangeable with a read-only optical disk through finalization, as

shown in FIG. 4C.

Also, by selecting a format for management information to be recorded in



DVD video format being applied to the file and managenent information. On
.the other hand, any file other than a noving picture file is recorded in
the order of the file and managenent information, and thus a file not
defined in the DVD video format can be recorded w thout any influence on
the reading of the noving picture file. Also-, by reading files of
different attributes fromthe optical 4di sk on the basis of the nmanagenent

i nformati on for other than the noving picture files recorded as above, any
ot her fi : Ay MV pj fi r Ugid i i1pn.

Al so, 6¥h§% g??iV@?yhpg%hggéﬁgﬁnﬁnﬁéfh? ezﬁggﬁngqﬁaggggggﬁgnﬁkagﬁgggﬁent

I nformat.ion in.conpination with all file recordgd in the optical disk to
the f1 RUPUTGR AR AR TIOYERS FEHERS G0 APRGEEEE0and management i nf or mat i on
in conbination with only files having a specific attribute to the second
managenent Thdtoisys meeving cpictiiragiibe esre¢arded ipossidguence aferdnapgementi ng
picture file by sonme ordinary DYD players and all the files of noving and

still pghfdraiREom)he g, badkiplingdsmattds or tHe SRANEEMBAt NTbAHtiORwitPEsd des
the optical disk, the present invention can be applied to other recording

medi umyg yi eboggdpgdg%teﬁﬁ%g fed ﬂﬁﬂ@gié £nd ﬁ%ﬁ?%égﬁe?lgiiﬁfolfﬁmgigg. Xglﬂ hge the

I nvention SCri I N accordance w n prererre

enbodi nents, t hereof illystrated in the acco nyi ng drawi ngs and descri bed
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ordinarily skilled in the art that the invention is not limted to the
enmbodi rfglet and moanagemenisinformation, and thus a file not defined in the DVD video

format can be recorded without any influence on the reading of the moving picture
file.

Also, by reading files of different attributes from the optical disk on the basis
of the management information for other than the moving picture files recorded as
above, any other file than a moving picture file can also be read for utilization.

Also, by collectively recording, under the user's instruction, management
information in combination with all files recorded in the optical disk to the first
management information recording area and management information in
combination with only files having a specific attribute to the second management
information recording area, it is possible to read the moving picture file by some
ordinary DVD players and all the files of moving and still pictures by some
computers. Also, it should be noted that, besides the optical disk, the present
invention can be applied to other recording medium such as a magnetic disk,

magnetic tape or the like.



nodi fications, alternative constructions or equivalents can be inpl enented
wtt hout departing fromthe scope and spirit of the present invention as
set forth and defined by the appended clains. Industrial Applicability As
havi ng been described in the foregoing, the present invention permts to
easily know a position where a VIS or a fileis to be witten by hol ding
one space nmanagenent information w tBgut dependence on any application,
and also to nmanage a tenporary space fromwhich a VIS or file has been

del eted and mggg,tﬂa% in‘izﬁﬁ‘igcfd by bRER des %beﬂlﬁhé&ga%rgcdé w&mn[ﬁ%&m&@f

recording a conbinatio ile to be recorde managene

information. for the fi t ser area on _a.recordin dj um.,.t he .nmet hod
conpr | SEpdEEn Birseobillisal e teeon RN A BRES AR it | on
of the file and nanagenent information to the user area_on the recording
nedi um aover disetiptiont inedetails iti ghaudd dfe uhdersidag: bydhasg sedimandy skilladein
according to provisional managenent information; nmanagi ng an extension
file otther afthahat NBe Mpiventiohe i@caor dimiteti 0to niher rRsh@ligent@ndaemrenious

i nformation; and nmanagi ng a tenporary space to which the main and extension

files ap8aifeatfons’ 2EQnd67e BESREAAS LPGRIGRNTIPEAYBEEHpILAERTABY1hBut

¢

departing from the scope and spirit of the present invention as set forth and defined

by the appended claims.

Industrial Applicability

As having been described in the foregoing, the present invention permits to
easily know a position where a VTS or a file is to be written by holding one space
management information without dependence on any application, and also to
manage a temporary space from which a VTS or file has been deleted and pad the

temporary area.



t hereby recording the main and extension files together to the recording
,Nedium 2 The method as set forth in claim1, wherein when the file is a
file of noving pictures, the recording format for the file and managenent
information is the DVD video format, the recording mediumis a DVD RW
(DVD-recordable), the fileis VIS (video title set) in the DVD video
format and the managenent informationsis VM4A (video manager information)
in the DVD video format, a DVD video file is nanaged according to
provisional VM3 (TMP_VM3), the extegnshen file other than the DVD video
file is managed according to the internedi ate managenent 52 information

( T™MP- l),, and an area,t I ch t.he DVD yi.deo fil.e d extensio file are
Lo be recorsdntodind inad loistirdie s combrting of g BlE 1 Drageortrpeghn
thereby recording the DVD video file and extension file by the ROW

(r est r imanggevenivnfosnagontiomthe fler tr r dsangarap pen at tesordimgr insidingm, dhe
managenent i nformation generating neans for generating managenent

inforn&hbﬂmdf@jmpriﬁirﬂgqm@té}ﬁ fogcorded; a recording neans for recording the
file and managenent information for the file in conbination to a user area

on . 1 e0r di ihugh ille Rfinfae OO0 EolortBAN ! UorfPLGh! P9 hhegiPesRl i Ons
of at | east he-hehagenen I ntormat1 on =gener atl ng neans an recordi ng

means; and wherein.the contrql nmeans chan ing tge. format of r cordiﬂg t he
combi naPABagement information to the user area on the récording medium according to t

attribute of the file;

managing a main file according to provisional management information;

managing an extension file other than the main file according to intermediate
management information; and

managing a temporary space to which the main and extension files are to be
recorded, according to space management information,

thereby recording the main and extension files together to the recording
medm.
2  The method as set forth in claim 1, wherein when the file is a file of moving
pictures, the recording format for the file and management information is the DVD
video format, the recording medium is a DVD-RW (DVD-ecordable), 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, a DVD video file is
managed according to provisional VMGI (TMP_VMGI), the extension file other

than the DVD video file is managed according to the intermediate management



of the file and managenent information to the user area on the recording
.nMedium according to the attribute of the file, managing a main file
according to provisional managenent information, managi ng an extension
file other than the main file according to internedi ate managenent

i nformati on, and managi ng a space area to which the main and extension
files are to be recorded, according tgzspace mnanagenent information
thereby recording the main file and extension files together to the
recordi; ' Lot e ' |} rel n the
file | slﬂgO@#{£&o{1TﬁrqogT%?%%gltﬂuﬁg@t Wi Hl PS’ ,348) Trie WAl htf T
nanagegagt I nfornation i (ﬁhe DVD 53 . video,.format, the recordinq{nediun1is
a DVD- RIF( BYD- Focby g5taoEyed t 15e TRPRSSGs a0gorling; 4@ o e PPPRArY efhaGen WHBARVD
video format and the nmanagenent information is VM3 (video manager

i nf or mefiME) SBM) [iberly recardingshedd Y Davidee{de eind axtensiontfile byrtbaliRONénages
a DVD video file according to provisional VMd (TMP-VM3d ), the extension

file ot@@gﬁitfg’@no¢mr@yp3¥§tgﬁp file according to the internediate
managenent i nformation ( -EXTlI), and an area to which the DVD video file

and extgnsi ' e Q d,, according to tenporary space

bi t map Twﬁggﬁéﬂﬁﬁkﬁéﬁ%%guge%% dﬁ‘%‘g‘ he DVD video file and extension file
by the ROV (restricted oyei.rvvri t.eé s(%/stem 5 A re(%ordi ng nmedi um havin
recorded t het dPAPAZCERHRY BIOPREHPANSTICARABRE yINBINS 10% BofY ﬁtl%ﬁiﬂl’@éﬁfrﬁrg%vi ded

in a recording apparatus which records a conbination of a file to be
r ecor deafemaatneminrenfile td bé oeemtdedn for the file to a user area on a

=D

a recording means for recording the file and management information for the
file in combination to a user area on a recording medium; and

a confrol means for controlling the operations of at least the management
information generating means and recording means; and

wherein the control means changing the format of recording the combination
of the file and management information to the user area on the recording medium
according to the attribute of the file, managing a main file according to provisional
management information, managing an extension file other than the main file
according to intermediate management information, and managing a space area to
which the main and extension files are to be recorded, according to space
management information, thereby recording the main file and extension files
together to the recording medium.
4  The apparatus as set forth in claim 3, wherein when the file is a file of moving

pictures, the recording format for the file and management information is the DVD
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recording medium the program causing the control conputer to function as a
~control neans to: change the format of recording the conbination of the
file and managenent information to the user area on the recordi ng nmedi um
according to the attribute of the file; manage a main file according to
provi si onal managenent information; manage an extension file other than
the main file according to internedi ats mnmanagenent information; and nmanage
a space to which the main and extension files are to be recorded, 54
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VTS (video title set) in the DVD video format and the management information is
VMGI (video manager information) in the DVD video format; and

wherein the control means manages a DVD video file according to
provisional VMGI (TMP_VMGTI), the extension file other than the DVD video file
according to the intermediate management information (TMP_EXTI), and an area
to which the DVD video file and extension file are to be recorded, according to
temporary space bitmap (TMP_SBM), thereby recording the DVD video file and
extension file by the ROW (restricted overwrite) system.
5 A recording medium having recorded therein a control program readably by a
control computer provided in a recording apparatus which records a combination of
a file to be recorded and management information for the file to a user area on a
recording medium, the program causing the control computer to function as a
control means to:

change the format of recording the combination of the file and management
information to the user area on the recording medium according to the attribute of
the file;

manage a main file according to provisional management information;

manage an extension file other than the main file according to intermediate

management information; and

manage a space to which the main and extension files are to be recorded,
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according to space management information,
thereby recording the main and extension files together to the recording

medinm.



