Fitle: RECORDI NG METHOD, RECORDI NG DEVI CE, AND RECORDI NEshfiohibt 2006 [err]
.‘Abstract: In'a ROMtype DVD-RWnedium a DVD video file is controlled by a
" tenporary VMA (TMP_VME ) and an extended file such as a JPEG file other
than the DVD video file is controlled by internediate control information
(TMP_EXTl). Furthernore, enpty area control information (TMP SBM used by
UDF or the like is added to the terrp?rary vMa (TMP_VM3 ). Thus, a DVD
video file and an extended file such’as a JPEG file are m xed when recorded

for controlling an enpty area. extended file is deleted, it is
‘possi ble to know an enpty ar eaﬁég%ﬁ%@ﬂ%w finalization processing, it
IS possible to assure conpatibility with a reproduction-dedi cated opti cal
disc. 19 BeporiihgMe0od and AEBRES a0 Recording Medium

. Technical Field
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 (D'VD-rewritablc).
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-i'ewritable) and DVD-RAM (DVD-random
'laccess memory). Of these DVDs, DVDR 'and DVD-RW having video data
7 rccordéd therein in a format complying with the DVD video format can be played
| by a reproduce-only optical disk player. Further, an 6ptica1 disk having data
rec‘orded in the universal d.isk format (UDF) can be reproducc_d. by a computer to
reproduce the data.

- FIG. 1 shows a chart explaining the DVD video format-based logical format




Recordi ng Met hod and Apparatus, and Recordi ng Medi um Te&epiensder Bo@d d The
present invention relates to a recordi ng nethod, a recording apparatus and
a recording nedium capable of recording information to a rewitable
optical disk such as DVD-RW (DVD-rewitable). This application clains the
priority of the Japanese Patent Application No. 2002-134747 filed on My
9, 2002, the entirety of which is in(iorporat ed by reference herein.

- Background Art Conventionally, there<are avail able DVDs as | arge-capacity
optical disks including witable DVDs (digital versatile disk) such as a
DVD- Fof @pvoptiedoflitskbl )5 sbomarw (HD- FAwthe aptiep! disk bamomathis DoBiGendom
access nenory). O these DvDs, DVD-R and DVD- RW havi ng video data recorded
t her efgimidl @aé ahevinfeanplivh n@cotdingt heaDiiRrebfielividedniitocamzhiee phlyéd by a
reproduce-only optical disk player. Further, an optical disk having data

coor Sl heyinyetael G nfBiTE: HLRE, S eSS Coly Y Regomut o

reproduce t ai ning
f or ma},- bgsed, | ogi,cal format 19 Septenber 06 2 of.. tical disk., As
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infornation recording area thereof divided into a zone called "lead-in" at
t he i videordata ocithe like ceended o dhedata zongdharetdne and a zone call ed

As shown, the data zone includes a UDF (universal disk format) area (file
system area) Al in which a UDF bridge conﬂgufation 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 theée UDE and VMG areas, the VMG area A2
being a second management informatiqn recording area is directed to a file |
management system imique to the DVD video format and will have reclorde,d
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 thercfo management
infofmaticin used for management of all the video data recorded in the real-time

: data recording area A3 in a format compatible with the file fnanagement system of
the computer.

As shown in FIG. 1B, the real-time data recording area A3 is a program area



"{ead-out" at the outernpst circunference. The opti cal 1¢8sfstenibkt 200sve
desired video data or the like recorded to the data zone thereof. As
shown, the data zone includes a UDF (universal disk.format) area (file
systemarea) Al in which a UDF bridge configuration is stated, VMG (video
manager) area (DVD managenent information area) A2 and a real -tine data
recording area A3 in this order fromgthe | ead-in zone. The UDF and VMG
areas. are provided to record managémant i nformati on used to manage files
of video data_ recorded_ in this optical disk. O these UDF and VMG areas,
the vviiieagahdatparatp heseecoritedpmndgend haventidepetaterecasddibgeinnga is
directed to a file managenent system unique to the DVD video format and

wi Il hang oécUTdedvidebetigeosdtOGrilbfiey mafdreed (6 adihplof ac dhitlatt wheused for
managenent of all video data recorded in the real-tinme data recording area
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I nfor recordl ng Irecte managene

and wil | ve .recorded thereto.management infornmatjon use r agenent
o o o A ES SB0E A OSIAa imorar tamort el AR shaRab e RIbng CBE%an
a format _conpatible with the file managenent systemof the conputer. As
shown “MI$T &5 male tupe of SATST i(widlegatifler g8t oinfioumepationga VESM ROBSD¢viderar ea 19

Sept enber 2006 3 where real data are to be recorded, and will have video
dat a rodgestded fohdieeVTSMY), WDSTT YOBS &rided ddfedtiset forsiitles i 4IVDS), aafler red

to sinply as "title" wherever appropriate hereunder). It should be noted
‘F.‘hat arfRKFYP @facﬁ@p YES@TW iR8his order. VTSTT VOBS will have recorded
e thereto MPEG (Moving Pictures Experts Group)-2-formatted video data as real
video dafa, 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 bé
searched based on UDF for reproduction. When the optical disk is reproduced by
 aDVD 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 reférred to as_“-INC method” hereﬁnder) or restricted
overwrite method (Will be referred to .as “ROW method” hereundér). The INC
| metﬁod 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 ﬁeéh (unrecorded) area will sequentially



provided (VTS<99). It is also inportant to note that as$gShpwmben26dds 1C,
the "VTS' is nmade up of VTSI (video title set information), VISM VOBS
(video object set for the VISM, VISTT VOBS (video object set for titles
ina VIS), and VTSI BUP (backup of VTSI) in this order. VISTT VOBS w ||
have recorded thereto MPEG (Moving Pictures Experts Goup)-2-formatted
video data as real video data, VTSI will have recorded thereto the address
information etc. for managenent of the video data rmade up of real data,
and VISTT VOBS will have a title nenu of the video data recorded thereto.
|t shbelmcorledot dd thhst INTSITd ROBS msthads,opt Rdvi Aaqebcdibhg Bulhdgensentackup
of VTSI. When the above optical disk is accessed by a conputer, a desired

file qam)bfornsapi M{}%t@@%ﬁﬂe@rbn'*ég:mfe?éndeeﬂforﬁlécfdaEQn Yhed it hf‘seepfdrcgl di sk

i's repr oduced by VD pl ayer, a desired file can be searched based on VM5

for a witten t.0 such anotlcal di sk by either
an i ni’ﬁ%@%ﬁﬁ&%ﬁ é%%gﬁﬁﬁfg c?@fﬁ‘iﬁh (r:‘\?\na rpc%réhlg%p%qgrggnwgl "1 NC net hod" .
hereunder) or restricted -overw.ite nethod (will be referred to as "ROW
met hod" hedd{ndds)a chast fonexplaining dhe INChmetlns £ Ber gegi¥Gtmethodesds di ng of
Vi deo data, while the RONnethod is applied to-an overwitable optical

di sk. dbﬁheﬂah@ﬂdﬁtmshmidabevmbbrdehbﬁmmpr to thwiedegredateachhtailedai Rzt he
recorded to a fresh (unrecorded) area will sequentially 19 Septenber 2006

4 be 1ReAaAthe lbqnérﬂi%ﬁ 8 Ulier IRE RV §Bhaads. an RVA (recording managenent
ar ea) formed along the inner circunterence of the lead-in zone is used for
a Managengil Jpecﬁ?ca(ﬂ%;[ e ?Nﬁkme &y %%o?dlﬁgcrﬂg)gin%gplc{urgs R 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 VISM VOBS of a top VTS is defined in an
uni'ecorded area fofming_ a realdtime 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
Rzone?2. |

- In the INC method, VITSTT VOBS of real data is defined by recording video
data sequentially starting at the beginning of “Invisible Rzone”.‘ Further, upon
eofnpletio’n of recording of the real data under one title With a user's instruction,
VTSI BUP is recorded next to the recording of the real datar as shown in FIG. 2B
and VTSI and VTSM VOBS are defined in theszne 2 again at the.beginning and |

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




FIG 2 is a chart for explaining the INC method. For thesSkpenmetboss it is
defined that data should be recorded to up to three areas each called
"Rzone". Each Rzone is managed under the RAM standard. Mre specifically,
in the INC nethod recording noving pictures, Rzones are first reserved as
shown in FIG 2A. For this reservation of Rzones, a Rzone 1 for UDF and
VMG areas i n which managenent inforrrgtion is to be recorded is defined, a
next Rzone 2 for VTSI and VISM VOBS of a top VIS is defined in an
unrecorded area formng a real-tinme data recording area, and a renaining
unr ecoptiedl diskdyitheddG nwthed "i nvisi bl e Rzone". In the I NC nethod, the
managenent i nformation recording area and also the areas in which VTSI and

VTSM VOBS df thBelNGpnméiiodyr €orf evnlu@isty rreserdiagd dyngxeséte/i Rgohde3 Rgonel
and Rzone2. In the INC nethod, VISTT VOBS of real data is defined by

recor gj i deo, seq ' ' I.ANt g : i sible
Roonet et {7 EBERBEIUAREDRICY aft bl el AP SeRBRlTtOVENT A one
title_w r's i.nstyugtian SI BUP is rec ext, tpo th

recor a?a-f?@olo‘?q to ainahe ISkl zope Ereshowh S HICT 28l huBarstfiotns ar e
defined in the Rzone 2 again at the begi nni n% and the Rzone 2 is closed as
showndefinizgcVIETT THUBS bpectmding read clataled TS BUR isdleSmet arstshowods 5
optical disk by the INC nmethod. In the INC nethod, for continuously

recor B{@Y 28, AAAVISI kad WIESME VAOBS areaddineddin thedpreeitRishi rigetvidegenged area

- and areas are reserved for VTSI and

as shown in FIG. 2F. Thus, a next VTS is recorded as shown in FIG. 2G. In the

INC method, when a title is recordéd next, unrecorded areas are defined similarly
to sequentially record VTSs to the areas. |

In the INC method, as described above, VTSs are sequentially recorded to

define a real-time data recordiﬁg 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 shouid be noted that in defining the UDF and VMG areas,

" UDF and VMG data are genérated based on the data in the areas for the titles VISI

| land VTSM VOBS, and the UDF and VMG data are recorded to the Rzone 1 which

will thus be closed. | l.

| 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 recofding the leading titles

VTSI and VISM 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



- VISM VOBS to define the "Invisible Rzone" as shown in k§Ee @D.bngomeher
after defining VISTT VOBS by recording real data, VTSI E’ is defined as
shown in FIG 2E and VTSI and VISM VOBS are defined in the previ ously
reserved areas as shown in FIG 2F. Thus, a next VIS is recorded as shown
in FIG 2G In the INC nethod, when a title is recorded next, unrecorded
areas are defined simlarly to sequ%rlr_tially record VISs to the areas. In
t he I'NC net hod, as descri bed above Ss are sequenti ally recorded to
define a real-trrre data recording area in_an }rcal disc. In the optical
di sc, recordingaherean demmpy slass sugiens neld (éﬂrf@&@‘iﬂ@? iBF, VWG, lead-in zone and
| ead-out zone to secure the conpatibility between the optical disc and a
read-only PptihealR@Wskmedisod,sden ilnesel GreddHard t restioeldd Wideoodeath tadnat i n
defining the UDF and VMG areas, UDF and VMG data are generated based on

the dg% drftiallySelh tfooﬂeiﬁlﬁ&zo'fn‘g'f? m% rﬁ‘ﬁtﬂ? ﬁt husgﬁ&taae&dsﬁd’tﬁn YpF and

VMG d are ecor to t closed. FIG 3
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~and VTSM VOBS are pre- reserved by paddi ng. as shown in FIG 3A It should

be noared ishdafinatk andapailding is @lroepstp geserping seeorling awess for sybsguenéa by 19
Sept enber 2006 6 recording therein dunmy data such as null- (zero) or the
li ke. titles (WESRaNd NETSND VOBE) at RBewnaineBEGaBB. r €Bigany adservatien afaVaSar e

sequent ially recorded to define a VISTT VOBS nade up of real data as shown
in ~ and VTSM VOBS areas for recording the real data will be repeated again from the

o) beginning as shown in FI_G. 3C. Thus, one VTS is recorded in the optical disk by
the ROW method.

In the ROW method, for continnously 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 VTSM VOBS, as will be known frmﬁ FIG. 3D. Subsequently;
areas are defined for titles VTST and VTSM VOBS as shown in FIG. 3E to thereby
record successive VTSs to the optical disk as shown in FIG. 3F. In the ROW
ﬁrethod, for successively recordingi titles, similar padding is done to record VTSs
sequentially.

In the ROW method, as deécribed above, VTSs are sequentially recorded to

deﬂne a real-time data recording area- in an optical disc. In the optical disc, a

finalization process, in the same way as in the INC metho'd, defines areas for UDF,

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




FIG 3B. Upon conpletion of recording the real data unggegepRtbbrbb® a VIS
BUP area is defined, and padding is done for reserving recording areas for
subsequent titles VTSI and VISM VOBS, as shown in FIG 3B. Then,
reservation of VISI and VISM VOBS areas for recording the real data. wll
be repeated again fromthe beginning as shown in FIG 3C. Thus, one VIS is
recorded in the optical disk by the RONnethod. In the ROVNnethod, for
continuously recordi ng a next title, 7real data are recorded foll ow ng a
padded area made up of a preceding VIS to define VISTT VOBS and VTSI BUP
ar easopeal dibeangaddadgnlys opted disk, aesterwi mg FEGbsé&quent titles VTSI and
VISM VOBS, as will be known from FIG 3D. Subsequently, areas are defined

for titl esNdISthaAnEn¥iaN YBkias whentetdtdmd>daBEnBeIHOTERYdeo REQTHE
successi ve VTSs torgétnheﬁl(\)ﬂpticallﬁ%i sk aseshomé:jid% F|nG e'3F. In _tehe ROW

record STRYD SR TRRHIERY s EEREIeR ool LA BBV A hRHRRRR S, o

sequentially recorded to define a. real-tinme data recording area in an

opt i cHRiegi s cas¢ dafa sperendedyerly i thg DD yidepotorpagcadermation peithane way
as in the INC nmethod, defines areas for UDF, VM5 |ead-in zone and

| ead- whicly ¥ 15 aresmanaged sehaldripahe hntarmedbetwesta thieagbdnSefilerdysten2006 7
optical disc and a read-only optical disk, as shown in FIG 3G Note that

SRl ML R TS O R iy DR e oral?
sector number) in the medium becomes correspondingly blank, which information
is.used to record-a new VTS to suchr a temporary space.

The Japanese laid-open patent No. 2002-063765 discloses a technique for
rhaking 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
ha\}ing 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 includiﬁg
VOBS to be produced and its corresponding VTSI and VMGI intended for control
of one VTS or more, the VTS is recorded to thé DVD-R, then provisional VMGI is
generated which is provisional control information correspdndingl'to the recorded
'VTS. and used to define VMGI later for recording fo the DVD-R, and the
proviéional VMGI thus generated is recordéd to the DVD;R each time :;.1 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




state. .In case data is recorded only in the DVD video Horgmiembienbaggrat i on
with which VISs are nmanaged is held in the internedi at e-state nanagenent
file system as well. Thus, when a VIS is deleted, it is detected which one
of LSNs (|l ogical sector nunber) in the nmedi um beconmes correspondi ngly

bl ank, which information is used to record a new VIS to such a tenporary
space. The Japanese | ai d-open patent No. 2002-063765 di scl oses a technique -
for making real-tine recording of information to a DVD-R in such a nanner
that the information can also be reproduced by a dedicated player for a
read-only DVD having information rSecorded therein regardl ess of any real
time. Wth this disclosed video technique, when information is recorded to
t he D\RaRewritableaagirdiag aeedivini. ITheleby,2vkh whee a phirslitg af gicdef éfMefbnhaidnudi ng at

| east VTS including VOBS to be produced and its correspondi ng VTSI and
VMG it RBstaed P finiGORds en r8dor@ACinhe rOkrifdBlk Srecdriitg edihmg, hEeutigdyt 0 the

. DVD-R, then provisional VM3 is generated which is provisional control
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| at er orr r%cor dfﬁngé%o t h% @Bﬂﬁ?ﬁ%ﬁgﬁgﬁgr %@o%h?g‘?sgnafgv%&&%ﬁgﬁﬁ%ner at ed
is recorded.to t.he D each ti.ne a. VTS i recorded to the DVD-R As
above IRHBRior P Pag it paTE S B Ribl B Mt s el o adon

provi si onal con{) ol igforma ion_is generated and recorded tenporarily 19
Sept ertBdhC JBHBI20Y Feporgingatedip, i cpEpliangs thadicadrontyhsreding Bgdidmahen a
plurality of pieces of information to be recorded in units has been

r ecor dEignted rechedingsfapmataiet basedewandi megl-tirelinformatign recondingt el y  recordi ng real
managenment control -information later with the use of provisional control

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 portablé 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

Example embodiments may overcome the




information including |atest contents, it is possible n@sgggﬁm@egmm§lne
recording of ‘information to the reWW|tabIe recordi ng mediumin conpliance
with a read-only recording nmedium oriented recording format not based on
any real -tinme information recording. However, it is desired to record al so
extension files such as JPEG files other than DVD video files to a DVD-RW
medi um For exanple, it is conceivable that such an optical disk is played
in place of the nmagnetic tape in a portable video cantorder. In this case,
si nce sone conventional video cantorders can record noving pictures as
well as still pictures, such an opfical disk for use wth the portable

vi deo cantorder should al so desirably be capable of recording stil

pi ct umbsve-m¢diened tawbacksiof gheprettted @t by pyeiding arecudihe adetied] @ncoading i | e i s
held in the intermediate file system managenent information is necessary

t 0 knappdrites, 3H@E ecodind @bdlilinl Yapable 99 redofuu%azﬂ% 2 61BN Dicited bthér thén
supported, it cannot be known at which LS recordlng Shoul d be started.
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a recg&ggggagg%g ﬁ%qlgéygpﬁpcgaratus and a recording ned!unl capabl e

recordi ng al i'ctures other than noving pictures and

PZ?SL ded Qﬁrﬁée%'l‘)“ ” RgHErB  Eobary SR ¢ AVEL e BlShugmeienc s, i n o
ROV based DVD-RW a DVD video file is manag ed
.. according to provisional VMGI (TMP VMGI) and an extensmn 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_JVMGI) 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

spaée can be known from TMP_SBM even when the extension file has been deleted, and the

DVD-RVW is made interchangeable with a read-only optical disk through finalization, as

| shoWn in FIG. 4C.

In accordance with a first aspect of the present invention, there is provided a recording

method of recording a combination of a file to be recorded and management information for




according to provisional VM3 (TMP VM3 ) and an extensiigisehidnfhedtoigs t han
the DVD video file, such as a JPEG file or the like is managed accordi ng
to internedi ate managenent information (TMP_EXTI) as shown in FIG 4A, and
space managenent information (TMP SBM: Tenporary Space Bitmap) used in
UDF and the like is added to provisional VM3 (TMP_JVM3) as shown in FIG
4B to record a conbination of the DVD video file and extension file such
as JPEG file and manage the tenporary space. Thereby, the tenporary space
can be known from TMP_SBM even when the extension file has been del eted,
and the DVD-RWis made interchang®able with a read-only optical disk
through finalization, as shown in FIG 4C |In accordance with a first
aspecthedile & uir@saNin 4 R¢edingafeditiethe methdd @WipdieiEle dhd QERIIH: RBangit hod of
recording a conbination of a file to be recorded and managenment 1 nfornmation
for 18 SBRAR R 2EcokBRP theXBnibltftibh bE tHeORIR aHd Hands@ifen® ThféinlB6R §¢lHathsaedi Um

- the nethod conprising the steps for: changing the format of recording the
conbi [ i) .&: t, . r;@a' t u . ea on the
recor di ngﬁ%‘g{rﬁcﬁ%@%%(%eg}uﬁgg Cgpqﬁ%?at { rg d}{u% of Fﬁge’fﬁ%%agﬁlﬁa%%%giea mai n
file according t.o provisional .mnagenent information; nagi n
et en®{CBHIE todPtaYiFapal arAEqEt in{QrHYioD] TOAnAgg T SRE AR T ERHGURa L
managenent. i nformation; and managi ng a_ tenmporary space to which the main
and eWeB{Es asrordingte infernqdintemanagementdatonmation andiganaging sdeBPoRaN-Hasent
information, thereby recording the nmain and extension files together to the
r ecor @i whichrdli mwain a8l Sdensiombiiles 2G0® bal Gechrdedcaopdingcie spatchmanagsoend aspect
of the present invention, there is provided a :
information, thereby recording the main and extension files together to the recording medium.




recording apparatus conprising: a managenent infornati qo QeRekRiizngs MEANS
for generating managenent information for a file to be recorded; a
recordi ng means for recording the file and nanagenent i nformation for the
file in conbination to a user area on a recording nedium and a contro
means for controlling the operations of at |east the nmanagenent

i nformati on generati ng neans and recordi ng neans; and wherein the control
means changing the format of recording the conbination of the file and
managenent information to the user area on the recording nedi um accordi ng
to the attribute of the file, managildg a main file according to
provi si onal managenent information, managi ng an extension file other than
the main file according to internedi ate nanagenent information, and
managi ng a space area to which the main and extension files are to be

recorded, BCaQofialg WathSDIERNAIBRFEEBEMhe phRbM ifRkiBR, thte}%efseﬁxmﬁé&far ding the
mai n frle and extension files together to t he recordr ng nmedium
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a recordrng di um hav recor erern a‘con programrea ably by a

contr |ded record ar at us |ch .e

conbi & ?%“%r Fiforp g D il Ma SR 3 RRAAE Hedia B rPOrdiBE st or ¢ ne
fileto user are on a recoyding, medi m t he program causing _the control

“conpufld “E‘al’}aﬁ?ﬁe@f rmaation 10 c’Sﬁl © R &A %thIbFPaﬁg‘@e'f REaf Gy Aetec@Eingr ecor di ng

the conmbination of the file and nanagenment information to the user area on
the msdBimiag aeentipharaes fon pepiodinghiic aperatipu of of laastethtimanagemerige a i n
file according to 19 Septenber 2006 11 provisional nanagenent informtion;
manag&fermagion gersiraingfmdass andvecorttingmdang amdiwhefeir the camted meangchanging

i nt ermedi ate managenent information; and nmanage a space to which the main

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 maﬁagement information, managing an extension file other than the
main file according to intermediate management information, and managing a space area to
whrch the main and extension files are to be recorded, according to space management
- information, thercby recording the main file and extension files together to the recording
medium.
| | In accordance with a third aspect of the present invention, there is provided a
recording medi_um havir:rg recorded thereirl a control program readably by a control computer
provided Vin 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




and extension files are to be recorded, according to spaSepteaitagaosnt
information, thereby recording the main and extension files together to
the recording nedium Brief Description of the Drawings FIGS. 1A to 1C
explain the DVD video format; FIGS. 2A to 2H explain the I NC nethod;

FIGS. 3A to 3G explain the ROV et hod; FIGS. 4A to 4C schematically
illustrate basic processing nethod of recording data in the DVD video
format to a DVD di sk according to the present invention; FIG 5 is a block
di agram of an enbodi nent of the optical disk recorder/player accordi ng to
t he pPewesienal nanagimsm! nformStione masage? @0 @xtensior Ifil: ofhes ithaws the Mhipwlilef
operations nmade in the power-on procedure in the optical disk

r ecor devordihg ye interinodintel marfag &ner jinfohfationAatdmairhge xpipatd toRplithelidwadinr ecor di ng
nmoving picture files and still pictures in-the optical disk

r ecor ged Latayer filsd @ bdvebdrfed, 5; FI G 8 expl ai ns space managenent
information; FIG 9 shows the structure of space bitmap (SBM fornlng t he

Space aeRdiag | ﬁﬂgﬂlrrat i e%flf Dformbtiéa, tlﬂe%ﬁ r@c%&ggq?ﬁ)hﬁinrbﬂd%%

managenent FIG 11 ex Irectory structure |n t he

Opt'Cg%?gkfﬁm¥€%$&ﬂu%%m§ﬂmﬁﬁ a flomwof operations made in the recording

proce

Brief Description of the Drawings
FIGS. 1A to 1C explain the DVD video format;
FIGS. QA to 2H explain the INC method;
FIGS. 3A to 3G expléin 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;




optical disk recorder/player shown in FIG 5; and Fl G 193epteav®r aodd ow of
operations nmade in the reproducing procedure in the optical disk
recorder/player shown in FIG 5. Best Mdde for Carrying Qut the Invention
The enbodi nents of the present invention will be described in detail bel ow
with reference to the acconpanying drawi ngs. The present invention is
applied to an optical disk recorder/p]ayer constructed as shown in FIG 5
for exanple. The optical disk recorder/player is generally indicated with
a reference_100. The optical disk recorder/player 100 is a portabl e video
cancor der dd&ptteshaws selewnptppetens mBade in dbo M veerrer procesture fadghag to an
optical disk 2 such as a DVD-RW (DVD-rewitable) by the ROV nethod. As

shown opticl @sk Fecdider/phiyiec shownsk FI€x o der / pl ayer 100 includes a video
i nput bl ock 3, audio 1 nput block 5, conpress/expand bl ock 6, head

informati O'P?{gp"i%&ﬁfﬁr?&ﬂaﬁaﬂ rﬁ&&%ﬁ%e%}%%ﬁ&iﬁ?}\@&g%fgmeﬁnd st em

controll er control *unit I1, nonitor 10 encoder 13,

DVD si gnal praogessar 4. anal,o ront, end .bl 6, notor drive controller
o o potitasTRdES Shg el ik s e R ey SRR HIEE 21 ere. The

conpr ess/ expand bl ock 6 includes a video processor 61, audio processor 62
and a nul t Hh0CeRexplans spacechinanagement indpriatiergor der / pl ayer 100, the video
input block 3 nmakes anal og-digital conversion of video signals captured by
picture pi GHGp Ireshosws( Mled structure of space bitmap (SBM) forming the space
management information;‘ o '
FIG. 10A to 10D explain intermediate management information;
FIG. 11 explains the directory structure in the optical disk';r
FIG. 12 shows a flow of operations made in the recording procedure in the
optical disk reco'rder/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 réfe’rence to the accompanying drawings.
N The present invention is applied to an dptiéal disk recorder/player
_constructed as shown in FIG. 5 for example. The optical diskr recorder/player 18
generally indicated with a reference 100. |

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




shown) or video signals supplied froman external apparnatSesteibeproos de
video data and supplies the data to the conpress/expand bl ock 6, nonitor
bl ock 12 and video/audio encoder 13. It should be noted that the

i ncorporated pickup neans is controlled by the systemcontroller 10 to
provide results of imaging nade up of noving pictures or still pictures.
Thus, the video i nput bl ock 3 operat in response to the control by the
system control |l er 10 of the pickup ans to selectively receive either

vi deo,data made u f ving.picture or still . picture data. T i_0 input
bl ock ' FhERE %n&%&}gﬁ d%r%iliné%“g%n%raéﬁ el adifiko i e8I &5 Bi &E@%S’be a
m crophone or audi o signals supplied fromoutside to produce -and supply

audi o(DMBrewritaider byhe RO B4 pratliochl ock 6, nonitor bl ock 12 and 19
Sept enber 2006 14 video/ audi o encoder 13. The conpress/expand block 6 is

changed i n Awdfwi iATEIG! 5 OthePpHEAdisk §eebidhIaNG }cg@m@luaé@a wadgr the

control of the systemcontroller 10. Mre specifically, for recording, the

1 B YRERUH A BA8  foelh ioth S iy RSB RLAHSOek & R iforhatahra 1o

head i nf or mat 'hon %gr%essor 7. On the contrary, for reproduction, the
conpr BEXCE N annd ¥ - BCGfss| mempiass ERAM) g do, ggstgm iconteller ), dat a
supplied fromthe header information processor 7 into video and audi o data,
t hen esmtoldunitd lyimenitanblankdl?, ddte/audés pacoderl§, DAAD sigwgll protéssoexpanded
data to the monitor block 12 and video/audi o encoder 13. More _
parti ¢4 andlvg frént &1 BRIAK €65 htoRarvel Qiltrdiler! I8 otHAP HRAACUES SPInddd | S
g 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
énalog—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 i8
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 aundio data to the compress/expand block 6, monitor block 12 and




controlled by the systemcontroller 10 to conpress vi ded Saptetnbeuppds ed from
the video input block 3, and outputs the conpressed data. At this tinme, in
case the video data is noving picture data, the conpress/expand bl ock 6
will take the MPEG 2 format for conpression of the video data, and in case
the video data is nade up of still pictures, the conpress/expand bl ock 6
w Il conpress the data in the JPEG i%]oi nt Phot ographi ¢ Codi ng Experts

G oup) format and out put the conpressSed data. Al so, for data reproduction,
the video processor, 61 will expand video data output fromthe nultiplexer
63 COI"’F&% ‘ﬁ‘gﬁoﬂcﬁ’dﬁblg’he format, MPEG 2 or JPEG in which the data has
been conpressed, and outputs the expanded data. Also, for data recording,

t he audi o fiecessmre&Zexpdrd blovlr 6sis shahged a anbdpuif dPeraephebEereed006 15
fromthe audio input block 5 in the MPEG format, Dol by audio format or a

| i neakecdPivi 'ﬁhﬂ%pr@dlfhiﬁ%tlﬁﬂferttﬁé c‘b‘i’ﬁﬂ%ﬂg@s% eglgan t%(&l%rcf’@t M Rfdfe T O

-~ data reproduction, the atudi o processor I 0 data supplied
from : i pl exer £3 and out put the e nde ta. Further, for data
recor éﬁ%ﬂﬁr&f{h%’ P%FF??ﬁ’é&’e eé@“?&l?@%/ e%‘?‘?ﬂéi( nggﬂﬁ‘ﬁﬁ{%r@&ﬁ% a6£eSFi deo

data output fromthe video processor 61 and audi o data output fromthe

audi o TpBess BAND | 9 ded vaultiplaxs the nadeqandppastied data byt eompressaad end

. information processor 7. On the contrary, for data reproduction, the

nul ti pupplyr th8 datal tdeauhtag! mfotrhation "prodevici Gn  Owl tthe! ex@dargat forout put
fromthe head information processor 7 into video and audio data, and

F s ;ggleicf?gr\k}glﬁgt_isﬁ,t ﬁaet&xﬁﬁ%syﬂeﬂﬁgn&_b%%sé WillGhsG 06 MPRA M P S E8RT16 ex
o 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
10 thf; monitor block 12 and video/audio encoder 13.
More particularly, in the compress/expand block 6, thé 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 is moving picture data, the compress/expand block 6 Wiﬂ 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 énd output - the
Compress'ed data. Also, for data reproduction, the video .process'or 61 will expand
vided 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.

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




The optical disk driver 1 also includes a nonitor bl ockid@eptedbergnoaf a

di spl ay nmechanismto nonitor video data supplied fromthe video input block
3, audio data supplied fromthe audio input block 5 or video data and
audio data supplied fromthe conpress/expand bl ock 6; and an audio
processi ng nechanism Thus, the optical disk recorder/player 100 accordi ng
to the present invention can nonitor_ captured pictures and sounds and
results of data reproduction. The vi¥eo/audi o encoder 13 conpresses video
and audi o data supplied from the audio input block 5 or video and audio
dat a d$upplthedutiiompiidlockpdr mstheeddi@ fohinat KD 6lbiynaypdiedermationadifiearnat s,
respectively, and outputs the data to the external apparatus. Thus, the

opti cPCH Frhagohdar batpry efhel QnAseoedl Mhth0 tHE ML RHiraly, Sept gaher 2006

16 |nvent| on enabl es to monitor captured pictures and sounds’ and results of

headerMAFEF Aty B ARGlL DS D2 BRAT PR ahflo, AR BIRE I BED: exec

data su pI ied fromthe conpress/ expand bl ock 6., and adds to the
ti me- NUOPIEREr QT andl enawt dheexnrasedr datar o Avathiesn fomdgtie recordimayohe  header

information on an extension file or the |ike under the control of the
syst emultiphixen| 6 2rmdkes tnk-divisiohsmulgpldatg oflwdeo adataralitpgt fiwm nther mat i on
supplied from the systemcontroller 10, the header information processor 7

W RiedusR@8dc SUERd aﬁﬁlouﬁﬁa o\ﬂYEnt Morl the%&dwﬁﬁ%cé’éﬁb?‘é@ b S%ﬁlt a to

: the DVD signal processor for data reproduction
o DB bR R 6 AR RID
E data reproduction, the multiplexer 63 will demul‘aplex 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 supﬁlied from the video input block 3,
audio data supplied from the audio input block 5 or video data and audio data
sﬁpplied from the éompress/expand block 6; and an audio processing mechanism.
Thus, the optical disk recorder/player 100 according to the present invention can
monitor'capturéd pictures and sounds and results of data reproduction.
7- | Thé video/audio encoder 13 compresses video and ﬁu_di’o data .supplied from
the audio input block 5 or video and audio data supplied from the compress/expand
- block 6 in predétermined formats, respectively, aﬁd outputs the data to the external

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




added at the tinme of recording and output it to the conpisepehtepanss bl ock
6. Also, the header information processor 7 infornms the systemcontroller
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 fornat
standardi zed for the optical disk 2 and in this enbodinment, a stil
picture format is applied as the extﬁgsion file. For data recording, the
DVD signal processor 14 will use the*fandom access nenory 15 to generate
an error correction code fromdata output fromthe header informtion

pr ocedBweNtOm halies ttheneniter cepiredtpisireddadt soumis and pgsuldntaf. dafaso,
the DVD signal processor 14 executes scranbling, 8/15 nodul ati on and the

l'i ke repebdudtiputen thedatt@nal appgratmde up of the processing results as a
serial data string to 19 Septenber 2006 17 the anal og front end bl ock 16.

On the CONEA! ot gsecgggfggblrtﬁgéﬂg&na%&i Mlorrh ol WocalsBP 2 iP'ABBASAT wid Wi !

execut e decodi ng, error corr I on of t ut pu ata
fromthe anal og frant.en | ock 16, nanely, process the o u ata. in an
v or g, TBDlG G Yuplied Bone tbe HoRgEsyesaih ot Do 0dut ¢ no
results of such processes to the header information processor 7. Also, the
'DVD siagdal to preotisesdivisian ansliiplexedidgta, dicaderainfgrivanoe ngiqre tf adpViy -
i-nformati on such as spindle control, tracking control, focus control and

sl ed ¢reatdeoinfdahation pm aedxfeneion fileos Yisd Hie agder thd eonttdl dOHY Bsitéla such
drive signals and output the drive signals to a notor drive controller 18.
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out putg, 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 processof 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 embodirﬁent, a still i)icture format is applied as the extension file.
For data recording, the DVD signal processor 14 will use thé random access
meinory 15 to generate an exror correction code from data output frém the header
in'fofmation processor 7 and add the error coﬁection code té the output dat_al. Also,

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

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




t'he control signal. For data reproduction, the anal og flp@uptemtsbrkbogk 16

w Il keep, according to the Iight anount control signal, the anpunt of

| aser beam projected onto the optical disk 2 fromthe 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 |evel of the |ight anount '
control signal correspondingly to the output data fromthe DVD signal

- processor 14, to thereby elevate t helAnount of | aser beam intermttently

fromthe value for data reproduction to a value for data recordin

cor r edhonankng fronb endlock dét damdhe rconiratie fovdlasa geprodpetionster D%QD Al so,

the anal og front end block 16 anplifies and processes a result of

det ecki@inl grocessf W4 il etcutdgedddiflg f damrdhBligp andardiarsrekfionoofeer ate a
19 Sept-enber 2006 18 reproduced signal whose |evel varies correspondingly

 vopr osuEal &ta i b0 R fopt 8ig Mo Eb ALY P BEE AR T a i cn

will be supplied to the DVD.signgl processor 14.. Wth the above processing
of t haBreYElse Qfer @ thenotdes i tiro dalatespding @rasedg, AHbARIDUE M FIULR 16
~wll generate a tracking error signal and focus error signal of which the
| evel ofauch processepdndiheghsadeo infigniatiodeproskessoratki Adswrther DAY sigmals
error, respectively, and output these signals in the formof digital

- si gnalproeskbe Y Bxetutegodigialla@hlok0 cohlersioy &5f driveeimBithtAbh esuckS aks
supplied with the drive signals fromthe DVD signal processor 14, and

LV ERIAT ROMEADT 0 0RO N 1t O AR e e
o 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 confrol signal for a
Iaser bean to-bé 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 tb a value for data recording
correépondingly 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




motor 20 and sled noor 21 with ones, for spindle contro$sapenmeedogontrol,

of these drive signals. Also, the notor anplifier 18 will drive an
actuator installed in the optical head 19 with the drive signals for
tracking control and focus control, respectively. The spindle notor 20

chucks the optical disk 2 and drives to rotate the latter at a

predeterm ned velocity. The sled notor 21 nmakes the optical head 19

novabl e radially of the optical di ski®, Supplied with the |ight anount
control signal fromthe analog front end block 16, the optical head 19

wi || sepredacedisignabaaieserlsnehvaded condspoatinglystr a tiainwippitafetndehenei n,
and focus the | aser beamon the information recording area of 19 Septenber

2006 thioptiealatitk Galandigtscesstotipigdhraduedd §inay forl BiRary MPimMatiBhubn
l'ight, nanely, a reflected part of the | aser beam prdjected on the optical

di sk g:d &ﬁﬁ 0 i.ne ogdet.ect el ement _of the poptical
head bé@ h@gﬁg tetﬁledoa'j g@?‘ﬁ‘i?@%ﬁﬁ@?@t ﬁ)ettﬁeégﬁl P B’fgqa?dﬁpcﬁgé%cf ‘on is
suppl | (g t tge anal og front. end block 16. The objective | ens of the
opti ch ]Hég?i a QVF’sPrﬁ’ﬁgSéE)‘F%O yhe gpeswt of geBrndightedetogtion,t the analeg Hian§ and
focus. control drive signals to have the tracking and focus thereof

cont r end ddockal §owill igenenate attraxking serormgnali and ficrsnerkdesigngl of evidtkd
according to the light anount control signal, whereby the information

recor ﬂimhmlmag;f cbh%sp@:@dih%?}l t¢linifemthdes! @F%ahlﬁr%‘oéfi-fg} %%gof%é&ﬁ@%%t ure to

| record desired data there. The system controller ich
| g;gtc Lﬁs?g&@\?%?g ;ﬁgggﬂl)lgcgug frtl(ljégsr@gsr%gﬁﬂg SRRk or" BERAL (safg/n%i 2 Ghe 13Rtensy
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 signals. 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 6ptica1 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




pre-installed in the optical disk recorder/player 100, 18 &Rtdr@shr vobd

signal s of operations nade by the user at the control panel 11 (not shown)
and supplied with various signals detected by the analog front end bl ock
16, the systemcontroller 10 controls the operation of each of the
conmponent bl ocks. Mre specifically, the systemcontroller 10 will be
supplied with a tracking error signal and focus error signal detected by

" the analog front end block 16 to gentate tracking and focus control drive
i nformati on, convert these signals by the DVD signal processor 14 into
anal othes iogtiahls casid s ujmiught he almectgesiegpal Alt®, hhetomi drohdr numetgnar ol | er
18 which in turn will control the tracking and focus of the optical head

19. AdRcted lo§Gnwi falert B@ar?leng@g%czzioegﬂ GBES%%' 85'{1%?@&@2’ 18V ﬁﬁgd lﬁﬁager

i nformation processor 19 Septe systemc ntro

Wil | r.b 0j ect ed It en t trol drive
ot or RERGmpe %@o&e&sﬁﬁ et ebho ortnel SEE1J rdh firopRersh to | ne
DVD informati on processor to thereby performa seek and the like.

Si mi | knsy and the sosleaf dght ﬂ@tac@pnm SMle{leﬂetI@etha amela® fremt eadf lock pitnd| e
control. The basic operations of the systemcontroller 10, directed to the

- opt i c@he dibjéctive, lensoé theeptick swaddEdlid movhbled 9y egohdgatdrelriven WithhBe
described with reference to the flowchart in FIG 6 operations that wll

be mﬁﬁcl@ﬁgt Bed Speheo lrcﬂwee gijnglsf ¢5 nléag@t the' ﬁ‘% @gpﬂﬁglﬁ)cﬁ% ttﬁérebg’l cal

opti cal Kk recorder/ yer tur

~di.sk / pl 100 IS, t rned on Thenth stem contr ol 10 goes
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the light amount control 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 2 computer which controls the operation of the
entire optical recorder/blayer 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
eontrols 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 traeking and focus
control drive informatiqn, convert these signals by the DVD signal processor 14
into analog signals end supply the analog signals to the motor drive controlier 18
which in turn will control the tracking and focué of the optical head 19. Also,

supplied with the header information detected by the header information processor




the optical disk 2 froma detection nmechani sm (not shoyeseplagivherodene
optical disk 2 is set in place in the optical disk recorder/player 100. If
the result of judgnment in step SP2 is negative (no optical disk 2 is set
in place), the systemcontroller 10 wll 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 |oaded thgéein or when the optical disk 2 has
been | oaded after the optical disk récorder/player 100 is turned on,

nanel when the above result of judgnent is affirmative (the optical disk
2 is %’etthﬁ $ypleaie €pntiollsr Jfs wakh desectr vllassr beamvprojegeds potiienepesmataso SP3.
It should be noted that if the optical disk recorder/player 100 is turned

of f whtsd tdomtraly diiew doobmativar fidini the epedlti 6f ddiecttperatd aupply sthep SP2Z,
the systemcontroller 10 19 Septenber 2006 21 will go directly to step SP4

st ap. dfprtiatlonts the DD SRRD PRHRD Betoph” Pt L s PP PEHILD ¢ BeOEal ) 11

ticy d to the i t i . f th tical disk.2, and
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fromthe DVD signal processor 14. In case the optical disk 2 is a

final iceatobne, the systemcontroller 10 wll acquire data in the VMG area
fromthe DVD signal processor 14. On the contrary, if the optical disk 2

is not any Tﬁaiaddidagﬁ/%mbnstdf&h&mm controfibt €0, dlevtetilto the @ptics] disk
Information in the area fromthe DVD information processor 14. \Wen

e PR 6 bl bed e b, DORER, QO RESEATIRRA ERSoT
area ?ﬁe hg\epv 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
fhe optical disk 2 from a detection mechanism (not shown) whether the optical disk
2 is set in lplace in the optical disk recorder/player 100. I.f 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 ih step SP2. On the contrary, when the optical disk
‘recdrder/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 froﬁ step SP2 to .SPS' It

should be noted that if the optical disk recorder/pla-yer 100 is turned off when the

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




- goes to step

optical disk 2, it searches the optical disk 2 for VTShgqggkymﬁgﬁoMgBS dat a
in each VTS, Thus as in an optical disk drive to record and reproduce an
ordinary DVD, the systemcontroller 10 will ‘acqui re nmanagenent information
required for data wite to, and read from the optical disk 2. In this
procedure, the systemcontroller 10 acquires the data in the VM5 area and
data in the UDF area as well. \Wen rfa ding the real-time data recording
area, the systemcontroller 10 will“7al so acquire internedi ate nmanagenent
information, if _any, found recorded in the real-tine data recordjng area.
Thus, WiHegeydueety ct@nsﬁem SEA ydhese ghi Wl #%8b thisn B REREINEN PBisRPTHRAS f or  an

extension file not defined in the DVD video format to enabl e readi ng of
t he eptasduen(fower éffpm the optical 19 September 2006 22 disk 2. The
systemcontroller 10 will record and hold a series of thus acquired

management 1, t tth@l l er 10 .
9 Th @ge%gg?\%ere Ig’s@nﬂbi«:ts 1& TP efis tﬁ@’éled hfos 23t Me9BLHE

|s Instructed to eject the

opti cal t.he res It of ud (Y t he tem
cont r gPHERL ﬁ'ie@%vﬁv*ﬂ slppﬁxgp %1 #‘F@elﬂi&%ﬁ% s‘?ﬂt fh% is Sblpgfé(it t he
opt| cal disk 2 and then go back to step SP2. On the contrar when suppl ied
wi t h with thet regulti efrepdingothecinnermastpiscumfeentiahass from ﬁé’ 2 from
the user, the systemcontroller 10 goes fromstep SP5 to SP6 vvhere it will
j udgep mhletskortm slippddeaticugricab disks2 Imfmehze(is one ethersyistegn c()ﬁECillgr 10

repr oduct ion (PB) or power off. When the user's instruction is "PB
(repr%‘i'HCédqu'ﬁ)e dathl %W@Qﬂ%ar floh®thd D IPPSidilaP Prét&RorHY. tq)§l%ﬁGWner e

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 VISTT VOBS data in
each VTS. Thus, as in an optic;al 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 .acquireé the data in the VMG area
and data in the UDF area as well. When reading the' real-time data recording area,
the system controller 10 will alsb acquire intermediate management ihformation, if
any, Vfound recorded in thc 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



. proceed to reproduction of a file fromthe optlcal dlskgzk@ﬁdﬂkﬁgoogeturn
to step SP5. When the user's instruction is "REC (recording)", the system
controller 10 goes fromstep SP6 to SP8 where it wll proceed to recording
of noving or still pictures to the optical disk 2 and then go back to step
SP5. It is inportant to note that when the optical disk 2 has UDF and VMG
areas defined therein through the g called finalization, the system
controller 10 will Sklp over the rec gdlng procedure to step SE S since
the optical disk 2 has been processed agai nst data recording. Al so, even
in caséiskie oph¢ éarstem senproller A0pv! movandi and ihold iansarieseafl thust acsaredbl e,
the systemcontroller 10 wll erase the data existent in the optical disk

2 wi t mankgemerigfiemhaticom & beiltéemandrypr oceed to data recording. 19

Sept enber 2006 23 When the user's instruction is "Power off’', the system

e v AR A AT o S L USHSEE B,

the power to p yer and t step
SP4 where it Xlt t recor 0 ro e. In.the
Cecor dirig bitsied ' Gisth el S50 8K gnen ﬁm- alll Sichidzmien D rw
t he system controller 10 w II adopt the RONrret hod to record a noving or
sti | | affigmatizes thesysternivontipllier 20 willsinsaucra ®ading snechanism (hotr shovpi)anat i on

of the recording of a noving picture file and a still picture file to an
opti cab ejectkhbayptiogl diskfd hed theet gd baek tegtept8P2i n, namely, a virgin disk,
by the met hod. Updating RVA | nformation acqui red fromthe optical disk

2 and hel d Gf e By, ovﬁelrreﬁprphédr%vﬁysaﬁ%ﬁ&ﬁ&ﬁ%'ﬁr dfhePRLERT R

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 SP5.

When the usef'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 SPS5. 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 ovcr the recording
procedure to step SP5 since the optical disk 2 has beelnl processed against data
recording. Also, even in case the optical disk 2 is a DVD—-RW.which is finalized
but.era.sabl'e, the system controller 10 will erase the data. existent in the optical disk

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




- padding to pre-reserve the |ead-in zone, UDF, TMP_VM3 1arptenihdr 26681 ar ea,
and recording areas for top titles VISI and VISM VOBS in the optical disk 2
inas ,shown in FIG 7A 1t 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 noving pictures, VISTT VOBS nade up of
~real data is defined by sequenti al |2§ recordi ng video data as shown in FIG
7B. Upon conpletion of the real dat@d recording for one title, VISI BUP is
next recorgded. For reserving recording areas for subsequent titles VTSI
‘and VTSM voBEsD the gaeng lm%ﬂu%w& isagBewentoft hehe system mgntroler iNlGgoend
TMP_SBM are updated as shown in FIG 7C, and VTSI and VTSM VOBS are

def i nédmd StefeiR @ tb P92 Rre iR 4viiproesed nsliingl off tiee pbwer es didopgeadfdisibe real
data. Thus, one VIS is recorded to the optical disk. Also, for

O ERRSEE IO IR 451 S IS8 IR OBERE

paddi nfi%f(ﬁi@ done for.reserving recording areas for next titles VTSI and VISM
voBs: ISP ARG PIOSBIGMG * is a provisional VME recorded together with 7

- VTSI at conpletion of the recording of one title and includes the nunber of
C VTSs recolddee recanding pmeced the skoveliprreedures,i whon rhei opficad ndisk chlis
addresses of VISs for 99 titles, title name information, etc. The -
"TVP_BV®-RWS thpdayewnt aopatotiet 10 nidl maoperthé ROW| nidieod ith! Aoty )

- having so far been recorded. |

.‘ moving or still picture file to the optical disk 2.

- FIG. 7,is a chart for explanatif)n 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

6ptical 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 ar.ea, TMP_SBM area,

| and recording areas for top titles VTSI and VTSM 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 ziréa 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

| c_dmpletion of the real data repording for one title, VTSI BUi’ 18 next recorded.

- For réserving recording areas for subseqﬁent tittes VTSI and VTSM VOBS,

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

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




Further, "TMP_SBM is space managenent information staig@ebfnivet 2608
recorded areas irrespectively of the existence of any extension file and
even when the information structure cannot be understood. It is nmade up.
of a tenporary space bitnmap managenent table (TMP_SBM MAT) and space
bitmap (SBM as shown in FIG 8. The space bitmap managenent table
(TMP_SBM MAT) is a table stating bi% size of the space bitmap laid after

- the table TMP_SBM MAT as shown in Ta te 1 19 Sept enber 2006 25 Table 1
Space Bitmap anagenment Table RBP Field name Description Size 0 to 11
TVP_SBRTREPOIMRNEEMG Heshigaordingiof Hhe seal daga.andhes, ane WERN ivaeeeiedrianber of
TMP VM3 2 bytes 14 and 15 Reserved Reserved 2 bytes 16 to 19 SBM SZ Bit
count sheobpsBidishytes 20 to 23 Reserved Reserved 4 bytes Total 24 bytes As
shown in Table 1, "TMP_SBM MAT" is nmade up of TMP_SBMID (RBP 0 -11)

o 20 OSSR oy VERUER 0, 13, el oy ke g, e
S 220, LN GRS E0C i, s 3SR OB Grrsr 98D, and
| padding is done for reserving reéOrding areas for next titles VTSI and VTSM
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 dis_k, disk name information, physical addresses of VTSs for
99 titles, title name ianrmation, etc. The “TMP_VMGI” is updated to latest
information for all the titles (VTS) having so far been recorded.
Further, “TMP_SBM” is space ﬁlanagemgnt information stated to inform
- recorded areas irrespectively of the existence of any extension file and even when
the iﬂformation 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 aft.er the table TMP__SBM_-_MAT as shown in Table

1.



" in the optical disk recorder/player

Al so,. the space bitmap (SBM indicates the availabilit\o@&eptditheESbod! ock in
bits as shown in FIG 9. The space bitmap (SBM is nmanaged starting at the
LSN O side and indicated with "1" when it is unused. The nunber of valid
bits in the SBMincreases as NWA increases. Bits outside the SBM nmay be 0
or 1. Thus, the systemcontroller 10 will record titles sequentially. Al so,
when 19 Septenber 2006 26 the opti c%) disk 2 not yet finalized is | oaded
O and it is to be rewitten, a
simlar process_ is _perfornmed starting at the end of a recorded title
accordi ng t@%i@\/ﬂ\ dapaceBHmaplanggemept dpbla n FIG 6 and held in the
menory, _wherehy ving pictures as a result of inmaging are additionally
witten to Bt}he opti%gél d'I%Ié 2. [In the fir#al %'Péation, UDF jand VMG ar e
gener atfed accor dilng { P mnagenent i MOPMICPon t hus genetfed land hel d
in the pepory tojdefine a lead-iin zone. and | ead-out zond.  Note that when
data is {{ional bt to]t oPk 1Sk 2 not yaet inal ijzed, UDF
and VMG gg?g are g;ﬂthg‘\FI%]%%aﬁ?or ti]t}fne,‘s'gjgwggrggie?ecorded i 1tzhHc égopti cal disk
2 accor girag—to—V{SH—HvWYMa-—HvP-SBM-ard—FSH—VEBS—aggut-+ee—++A st ep SP3
in FIG} 62afy13i ndiv_ AERNt he opfivatioflinfkbe dfTMPI CMG@ r gl bykdse dat a
recordijng area i ¢ defined by sequentially recording VISY, UDF and VMG
areas are defineg A The optical disk 2, and furthera tfead=in—zone and
| ead- ouft 14 antelar ¢ Reedriverbd as sholkesemved FI G 7H, thereby madiwes t heg opti cal
di sk 2 jinterchangeable with a re¢ad-only optical -

16t019 | SBM_SZ Bit counts of SBM | 4 bytes
20t023 | Reserved Reserved 4 bytes
Total 24 bytes

As shown in Table 1, “TMi’__SBM__MAT” 1s 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.

Aiso,— the space bitmap (SBM) indicates the availability of the ECC block in
bits -és shown in FIG. 9. The space bitmap (SBM) is managed starting at the LSN
0 Side and indicated with “1” when.-it 1s unused. The number of valid bits in the
SBM increases as NWA increases. Bits outside the SBM may be O or 1.

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




di sk. On the other hand, for recording an extension flhgsgﬁmﬁ&gktmn;ctures
or the like, extension files EF are sequentially recorded starting at the
top. of an area reserved by padding, internedi ate managenent information
TMP_EXTI is recorded and an area fora next title is reserved by paddi ng,
as shown in FIG 7D. Also, 19 Septenber 2006 27 correspondingly to
recording of this still picture file ;F i nt er nedi at e nanagenent

i nformati on TMP_EXTI for nmanagenent & the still pictures tenporarily until
finalization of the optical disk is generated sequentially and held in the
bui | t the optisabdigk ok n@hﬁetsﬁlsa]emcbmdpﬂgcql & thoopteal digk @emrdgr/a}a}'@kt Bfsi on
file next, the systemcontroller 10 will repeat such recording of an

ext ensingnitfis! o &F reniticnl er pedilat pravesade penforidedostamingat tRVRNEXIT aand
reservation of an area by paddi ng. On the other hand, for recording a

novi n I, 9 he
addegeczt’;érfggH tgﬁnﬁﬁégd%§§me ?z{;gc%ﬁ@él ) Lﬁ%ﬁ(ﬁ) &T@I ?ﬁ@%@(@%ﬁgr e
deflnedaaln he begi nnln a5|nr dln of a Vi, refile

af ter TOE Crsbi ap B e e lilas a8 Agais Af prasintrre Aud e B BEeg de \Ts i s
recorded to the opti cal dISk as shown in FIG 7G Note that the

i nt er ieelopticalndiska@enent i nformation TMP-EXTI is necessary for reading
extension files, it is nmade up of attribute extensions, addresses and sizes

of the extgasitd fihhBfaticiat QIBFd andey MG Natd egener tedi Q@céﬂdlﬁg Wer the
.recorded to the optical disk 2, and it is coe%ectl vely recorded for each
-of h%lﬁatgein?éﬁt?ﬁfoﬁlﬁlaﬁon 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.
o 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 recofding an extension file of still pictures or the like,
exteﬁsion 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 mext title is reserved by padding, as shown in FIG. 7D. Also,




successivel y recorded extension files, as shown in Fl Gig&ptehitdt 2066 as
shown in FIG 10B, the internedi ate managenent |nfornat|on Is made up of a
header, and file nmanagenent information DJ, DW/ and DV4 for the
attributes. For exanple, in case three JPEG—fornatted files FJ1, FJ2 and
FJ3 have been recorded under the instruction fromthe user, then two MPEG
7 formatted files FMF1 and FM72 have 19 Septenber 2006 28 been recorded
and further two MPEG 4-formatted fil’ds FM41 and FM42 have been recorded,

as shown in FIG 10A, the header stated in the internedi ate nmanagenent

i nf or eemrespondinglyatosscording tafabis st pectuypide G, infeemedrate menagdmgnin t he
optical disk 2 and also the addresses of subsequent file nanagenent

i nf or frEbiaatiod , TRW RXUT fvMmabagembntbftfhe Eeflepienaes telporarifMintignd
“DM4" indicate file managenent Tnformation defined in JPEG EG7 and

s r oiBPRERREL Y EhE hoﬁpﬁealf#fl e T L T T S

each file as own in FIG % and correspondi ng extension file

at t ri BIHROLY, ssé’StQB@)ROn@PH%T Gata and tine of recording, etc. are

all ocated to the managenent information DFJ1 on each file, as shown in
FI G 10D. Kot ee¢drding ant ektensiohoflleneakt, thhevystdm dREGIEasHY veill tdpept ct ure
file is applied as an extension file to the optical recorder/player 100,

only il fddoedinFRoRaR BXMEndion TR @ﬂd%ﬁtﬁﬂ@ﬁ‘atbﬁnﬁhggelﬁ&ﬁ Wifbfm#Beon

generated for each attribute in the optical disk t0 which data have been

recor ggsb "%Xﬁeaﬂ@tljeg@ﬂvaﬁ K of "fE ALAPTEP! p%}ﬁﬁfngl.OOOn the other hand, for
L recording a moving picture next, VTSTT 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 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 récorded to the
bpﬁcal 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 n‘lanagement‘ 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-?—_fbrmatted files FM71 and FM72 have




Thus, even when any other file than noving picture fil egissptepiRrdess to the
optical disk 2, the systemcontroller 10 wll record a conbination of the
file and nanagenment 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 anoving picture file, the systemcontroller 10 controls so that the
managenent information, file and backup 19 Septenber 2006 29 information

for the managenment information wll “equentially be recorded. Wen the
file going to_be recorded to the optical disk 2 is a still picture file
ot her Degqurcarderbang fupher WreMFEES 4 thenetied SilocBMAloandFM4L bave betrs so
that the file and managenent information for the file will be recorded

sequerdcoaddd; aswhemabin FIE. 104¢ didhsgldratael ih ke iitermBaRAGS fRiMagbmbegt Mat ' on
i's converted according to the attribute of the file in conS|derat|on

above;
 recor &fﬁﬁﬁ?%%ﬂ?}%l?%%@ Bt iy B GTRET P AP R iee Bl @é@f@%ﬁd&%em
|nfor T into t built=jn nmenory thereof and_hol ere.
A'so. 2 2AcHisq Heeddiesicdhautettent ble wapraeent B anage L st
I nformati on _ TMP_EXTI |n thIS way and then records a still picture file
agai nPM4. wi Notgi thataithy refexemcds eXDdisi TOMT emnds UM aindjcaandfitden
. switch the recording node of operation fromthe noving picture recording

node tankpemehi infophation defited i I PEGMMPEGMAGNMIEGS, tdypettieslgd to start
the recording in the still picture rmde the system controllef 10 will

1 eor hophaRE ok RRETRA Lt V1o P R IR BT B P20ce0
B of fhe management information DFJ 1, 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
lapplied 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 fecorded to the
optiéal disk 2, the system controller 10 will record a combination of the file and
- ma'naéement information to the user area on the optical disk 2. = Also, at this time,
_ '\.Vhen 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



record VISTT VOBS and VTSI BUP next to the padded area1fSepRefier2006 next
~area by padding, as shown in FIG 7E, and define VTSI and VTSM VOBS agai n
at the beginning, as shown in FIG 7F. Thus, the systemcontroller 10 wll
record one VTS next to the internedi ate managenent informati on TMP_EXTI in
the optical disk, as showmn in FIG 7G 19 Septenber 2006 30 Wth the
above operations, the optical disk rg&order/pl ayer 100 records a
conbination of a still picture file fiot in the DVD video format and the

nmanage i nf tion for the still. picture file_ along Vi

pi ct ut OFPRLOPOF FRE W@ag@m&%lnl‘(@rwa’elonﬂﬁﬁlssemnpﬁw&?ﬁ@e% %‘naﬁr@ﬁpu cal
di sk drive which supports only the DVD video format, when the thus

r ecor tedfibpeoo talbs keridsdgeahe mgdichbdisk 2 rieal still pn:tulwt fler ether dhmy aar ea
according to RVA, only VTSI and VISTT VOBS, being VTS nanagenent

i nf or pRdViAR, pRiteredqilectife, spfenfedtARs! Q0 t:bhﬁogf sol khdt tﬁh‘ Cﬁw &d not.

- defined in"any way, and internediate management i nformation

pana, tteesef hiormfort ol B0k B Boprdl P RAGROY, %Eers%?e@@inif on

file, the VIS mana |nformat|on as well as an extension file of still
pi ct uFREOTdinE f@fﬁ@%r%%d”&'& managamenk dpfarArasionais eanYeieqd pecadingdpdher i | e
will be recognized. Thus, the systemcontroller 10 will record extension
fi | esattiibhtesof theffiledn censiteratien.r eproduction of nmoving pictures in the
conventional optical disc drive. Thus, when instructed fromthe user to

; Ibgslel ze t bmg Qﬁéﬂr@aakzhéh%hezin@@ﬂhé!ﬁaﬂehﬁlanﬁgéﬁﬁﬁi Rflafidn’ EROP dER TGN i n as
| ystemcontroller 10 will genefate
' thus recorded, the system controller 10 will store the intermediate management
_information TMP_EXTI _into the built—ih memory thereof and hold it there. Also,
when the syétem controller 10 records intermediate management information
TMP_EXTI rin 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
deﬁm_a 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 VISM VOBS again at‘ the
begiﬁning, as shown in FIG. 7F. Thus, thc system controller 10 will record one

~ VTS next to the intermediate management information TMP_EXTI in the optical

-disk, as shown in FIG. 7G.




.UDF data fromthe managenent information (VTSI and VTSTT s¥aBmbef o0cal | t he
titles having thus been generated wth reference to the nanagenent table
and internedi ate managenent information for all the extension files, and
record the UDF data to the optical disk 2, as shown in FIG 7H Also, the
systemcontroller 10 will generate VM5 data fromonly the nmanagenent
information (VTSI and 19 Septenber 206 31 VISTT YOBS) for all the titles,
and record it to the optical disk 2. It is inmportant to note that the UDF

and VMG dakg:.ar a rdi ng t. e,nter i.ate nagenegnt

I nf or mat i oyﬁgltgeig@lﬂ\eebﬁg@%&gb&% %Qh%flig.lSkAf%c&rgﬁgp/]iaxar r@@oﬁ‘%@gﬁ fhe UDF
and VM5 in this y,..the systemcontroller 10 will define lead-in and

| ead- 608biBFERN 0F 2 sRIcHIa e nos iy Hheel 1N At dem borsyas e the mearagdesiento wi | |
record the UDF and VMG data, define the lead-in and | ead-out zones and

r ecor thfohmationt fer rthel isaiﬁbpimm@gﬁlmalorﬂgnwmhnmtm@m%aibibtm fildt iputiel DY Dhe
corresponding data to the DVD signal processor 14. Therefore, in this

enbody R forhfae. UPhuddindthtQlon¥R ticl didhurieo WP SudBdds bG! e

" managenent i nformation by which also dn extension recogni zed
and a S ut. the VM5 dat,a f.0or managenent..of, DVD _reproductiop wll

i ncl umo%g@gt%er@frgﬁt’fw 0, e, g ifﬁ‘f%%ﬁaf ?B‘H@alAgls h SHA%E Of12 t he
systemcontroller 10 will reproduce the UDF data for managenent of the
conpukcai-tige regarduns-aren acauginmte RiAdeonlynViiné EF ¥OoBSal
layer as a DVD title so that only extension files will be displayed. For
t he i beimgn¥dSneanagensaye niafioraticn, et detebrd| radbes e xdasion Hd @bewie W th
“reference to FIG 10, '

pictures, not defined in any way, aﬂd 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' VTS
management information as well as ari extension file of still pictures - and
intermediate management information for the extension file will be recognized. |
Thus, the system controller 10 wﬂl record extension files without influence
on the ref)roduction of moving pictures in the conventional optical disc. drive.

-+ Thus, when instructed from the user to finalize the optical disk 2 having the
extension ﬁlgs recorded therein as above, the system controller 10 will generate
UDF data from the management informaﬁon (VTSI and VTSTT VOBS) for all the |
#itles having thus been generated with reference to the managemént table and
interrﬁediate management information for all the extension files, and record the
UDF data to the optipal disk 2, as shown in FIG. 7H. Also, the system c.ontrolle'r'

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




| the systemcontroller 10 will generate UDF with no fil qoguppammddess

i nformati on such as an address, etc. being stated. It should be noted that

| the systemcontroller 10 will of course generate the UDF so that each

‘ extension file can be accessed simlarly to titles VTSI, VISM VOBS, etc.

| Thus, in this enbodi nent, when the optical disk 2 is reproduced by a

| conputer, a file of provisional inte§ diate 19 Septenber 2006 32

- managenent information which is neaningless in reproduction of the optical

disk 2_by the c uter is,made invisible fromthe user sq that the optica
di sk WESEF JORSDagealluibe tisles. aogseentgt o tie PREeR bk 2n_ dpis WBRITAT. Thus,
the conventional optical disk drive for DVD can only read noving picture
fil esto eote ded the UDE aptdi ¥MGdisk a2¢ lpencestod dicogrdiv® tdathe intertieeliatpt i cal
disk 2. On the contrary, in the optical disk recorder/player 100, the
SYSt effarfiBhicht ifforhhREOIMEIICH WHemRRbrYME HRI Bk A1ED, PRAnk Tebhidedd €O

- contr oper ati on of the entire apparatus Tor access to eac

extensgi o Ll e .on, the UDF data, to there repr.oduce the ext.ensi on
Frles 4% PROROH 5Oy, e hd PopoBE°TY WiRRBANE TeddiSh G5
directory, "VIDEO TS" is_a noving picture folder and "DSC' is_ an extension
file lesdgeut zonese, It sBopbbalsodisy nogagcﬁmzhe svstenpgpprellen 1) wadk record
respectively. Thus, the optical disk recorder/player 100 can record a

movi nthepilEDHr and iV G ndathhdefibyBhei kad-ihoamdtleaddublzoncs anvbecoedithe of a

still picture file and intermedi ate managenent information for the file
not . i | foYding e Wa] M MNAT:Te t | of the.
R e e e R S

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 managem‘ént ‘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 intermédiate

- 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 sysfem controller
10 wﬂl of course generate the UDF so that each extension file can be accessed
similarly to titles VTSI, VISM VOBS, etc. Thus, in this embodimeﬁt, when the |

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




‘optical disc drive. Note that to record the extension fidlSepteatbeabodse, the
systemcontroller 10 will record and hold managenent information for each
of the extension files inits built-in nmenory. On the other hand, for
finalizing the optical disk 2, the systemcontroller 10 19 Septenber 2006
33 will generate UDF and VMG data, record these UDF and VMG data in an area
reserved by padding to generate UDF d VMG and define a lead-in zone and

| ead- out zone. Thus, the managenent 1°hf ormati on can be recorded so that
novi n and stjll. picture files can.be read by sone copputers fro pti cal
0 sk oapREs oSt e PRAUOR PR S mioRenEI R TRy RN P ] ERF Do 1 oad
by sone conventional DvD-oriented optical disk drives. FIG 12 shows a

fl ow by theercampater i is nhader dovisibleg fromc duuresenass nidnabethe ogtical idiekl above
- wi.ith reference to FIG 7. Wien this recording procedure is started, the
syst efpcesddr/shy eF 10@@@@&&6&@&%@@%&&%%Bé?amﬁgr.e it will judge which

the user has instructed to do, fecording of a noving picture file,

netruct Lontps IR beveind] Spticnf difk SR A DVIR sl B RS o0 10

goes fromstep SP12 to SP13 where jt w.ll judge whether the user ha
i nst rpichie flssgresprdadnin thecaplsalgdiske 2 derqcasdipg YM§drfadaitheppiical sp13
is negative, the systemcontroller 10 will repeat the operation in step

SP13.disk Zhe Givathe cestudry, inf tHeudgptieal disk aktordeniplaser 16@, tlystsysterm
controller 10 goes fromstep SP13 to SP14

controller 10 acquires UDF and VMG data in step SP3 in FIG. 6 to control the
'j] operation of the entire apparatus fof access to each of extension files based on the
- UDF data, to thereby reproduce the extension files as well. It should be noted that
- 1in 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 récorder/ijlayer 100 can record a moving picture file in
the. DVD video format and also a combination of a still picture file and
intermediat¢ management information for the file not in the DVD video format,
ﬁith 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
rec'ord 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




where it will record real data as having been descri bedoasapwenbur2bos
reference to FIG 7. Further, the systemcontroller 10 goes to step SP15
where it will judge whether the user has instructed to stop the recording.
If the result of judgnment in step SP15 is negative, the systemcontroller
10 will go back to step SP14. This, the systemcontroller 10 repeats the
operations in steps SP14, SP15 and a%ai nin SP14, 19 Septenber 2006 34
thereby sequentially recording real "data. Wen the above result of judgnent

is affjrmtive, ntroll er o t.he recording of
VTSTT negaie U h%ﬂnés¢%§?¥%f@%€rtéP%%F @@E J"E‘Q&a dafgeltt an(3ga syst em
controller 10 goes to step SP16 where it will sequentially define VTSI

BUP, ieEStveahty\igMivoBs gereastei WD endpViM& and slefihe ahlendtip zomecendi ng one
VTS, and then goes to step SP17 where it will exit this recording

- proc efﬂdﬂeout%nfehe "F-Hd%eﬂlél%ﬁﬁa shent hﬁ@rﬂdﬁﬁén %ah Belredsidedsd that tdveger d a
still picture fil th esystemcontro er 10 goes fromstep SP12 to SP18

Fecor #idh g R TR meEac%e%@i%pﬁw S Whigh oy ot om

controller 10 wil]l repeat the operation in _step SP18. On the contrary, :
when SURPOIHoSHCRsOD (ilgs, jaldgriHY TBOWME SIS, Calhebe yERREm DY ofAMS| [ er 10

goes fromstep SP18 to SP19 where it will record an extension file for the
sti | | cauwantiomal DVEDexridred pptibekdisktalivdsbed above with reference to FIG 7.
‘Further, the systemcontroller 10 goes to step SP20 where it wll judge

}"Ggggg;t t r‘ﬁI(S}}[JZ% rslégge% z} géw Hf b@@rétibrfst PPthehRchRERE Hrbedurt Haveng Bepht of
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
astill picturer 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
ef 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 ﬁser 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,




- w

negative, the systemcontroller 10 will go back to stepg8Rh&mbErvses t he
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 judgnent is affirmative, the systemcontroller 10 term nates the
recording of still picture files and goes to step SP21 where it wl|
record internedi ate nmanagenent inforjmation, 19 Septenber 2006 35 and goes
to step SP 17 where it will exit thiS recording procedure. Wen the user's

|nstruct|on is to. record data r ted to finalization of the  optical disk
2, t hthesghy sgeenialbi r@frordrmggrﬁeﬁcf gtam Yhen gra 2boye gesyl tmfewégme nhilp |

j udge whet her the user has instructed to start the recording. If the result
of j affgmeativd, the sppeSRAMticllerefamilicompletestist wooodmgrall VESTIOVWBS r epeat
the operation in step SP22. Wen the above result of judgnent is

affir t 0 goes fromstep SP22 to SP23 where it
glﬁ{r?a% Zeéx‘i‘tﬁng ﬁﬁe@&&ﬁ df3ehEdata

e optical |sk 2 as having been described above with

procedur o, e Bt s 1 8 PTG i e o

procedure shown in 7. \When this reproducing procedure Is started, the
syst eflefineny T6l |PeUP;Lé"5$>Te§n¢ir‘6WSMe$O§%ﬁr¢a§ BPYize wisicel disk\2) thergbe whi ch

the user has instructed to read, a noving picture file or a still picture

file. rafoedirigheneISELS samdlshﬁmcgroleertmsie]b @PIrFewhete dt wdll efit ahisorecoglipgct ure
file, the systemcontroller 10 goes fromstep SP32 to SP33 where it wl|
j udge yhelhgs the user has instructed to start the reproduction. If the

resul P of judgnent is negative,

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 SP1.9 where it will record an extension file for
the still picture file as having been described above with reference to FIG. 7.
Fuﬂh_ér,’ the system controller 10 goes to step SP20 where it will judge whether the
.uscr 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
.C()rrtroller 10 repeats the operations in steps SP19, SP20 and again in SP19 to
sequéntially record the still picturc- 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,




the systemcontroller 10 will repeat the operation in $¢ggptomBar 20fcen t he
above result of judgnent is affirmative, the systemcontroller 10 goes
fromstep SP33 to SP 34 where it will control the entire apparatus to
reproduce a noving picture file designated by the user with reference to
t he managenent information held in the nenory. 19 Septenber 2006 36 That

, I's, when the optical disk 2 is a fi | zed one, the systemcontroller 10
- will detect the address of a fiIe i n"consi deration on the basis of the VMG
data hel,d in the t-in y thereof, and instruct each of the
conmpoABAEES 0 siP 1 w&neremw %'ééhlaéw PimEPraesdui® read the file from

the address. On the other hand, in case the optical disk 2 is not any
finalized OWhen tthe usgss émstooctiomtd ¢o ré€ondi Hhtadedlaed tof Fipakivatias ofahet he
file in consideration on the basis of titles VISI and VISTT VOBS held in
t he K t 108

TREEEN] ARR 7 8RO sgstefn eontr8RLL i Padlg sté}y 191:39 0SSP strhééé B will

conponénts of the optical disk recorder yer to read t e from

cont r SRS Ve gL s BRI’ Wbt tq%e{ﬂertg%f?ﬁmﬁ””%ﬂ? ol FrGE has

I nstructed to stop the reproduction. If the result of ju rrent In step
SP35 judgragal iy estep haP3Y sise Megatve.r 819 system gantreliarydf mﬂst@gasnha Thus,
the systemcontroller 10 repeats the operations in steps SP34, SP35 and
agai noperafieddirt stepeSBéﬁI | 3hyn rthadabovei regult pofc judgmént s affemaied thy t he
user. On the other hand, when the above result of judgnent is affirnmative,

‘_t he 5¥§§t€fﬂ EORTSIRY! BY gdés ﬁbhll sfe@' SPPRS SPDS WREFCH WG Enalize the optical

disk 2 as having been described above with reference to FIG. 7, and then goes to
- step SP17 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
Jinstructed to read, a moving picture file or a still picture file.

When the user's mstruction is for reproduction of a moving picture file, the
system controller 10 goes from step SP32 to SP33 where it will judge whether the
Vuser has instructed to start the reproduction. | If the result of judgment is negative,
the system controller 10 will repeat the opgration 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

- mMemory.




- address of the file in consideration on the basis o

operation, and goes to step SP36 where it wll exit thgorSeptepehissi2006
procedure. On the other hand, in case the user's instruction is to read an
extension file, the systemcontroller 10 goes fromstep SP32 to SP 37
where it will judge whether the user has instructed to start the
reproduction. If the result of judgnent is negative, the systemcontroller
10 will repeat the operation in steﬁ SP37. On the 19 Septenber 2006 37
contrary, when the result of judgne P is affirmative, the systemcontroller

10 goes m step SP37 to.SP3 In case j.he optical disk 2 is fjpalized
one, the s? c QticE) i 2 Is o paatizeh ongqtcesiston eontalfer 1

consi d(_aratlon on the basis of the UDF data held in the nenory thereof, and
i nst rwell detech thef address ofachleninscopisidenatioponahk hdisiskof thec¥MiBrdath bt 100 to
read the file fromthe address. On the other hand, in case the optical

~disk # i mlt-ﬁnmehiml theRhfOnRd mhﬁmﬂ@hﬁrﬂm@técﬁh@&e&@ ofithé grt the

the i nternedi ate

CompoaRugoo Ry REATRR: T kil ther MR G afiest oo thfie SRS ha BE ¢ o

"the address. After. instructing_the reproduction as above, the_system

cont réAedhe pptigakbdisky ispetamsphigaliged eney thg systgm sgatigHer ﬂ@rwtlh@e'iﬁ‘@‘ér has
instructed to stop the reproduction. If the result of judgnent in step SP
39 i stheegddrese oftthe Slesirewonsidetativnl en the basis ofotithesc VTSI ahdpVEBIA Thus,
the systemcontroller 10 repeats the operations in steps SP38, SP39 and

120 VGBTTRAL 1 pe At SEA O i g, shLRrgeta ot (e
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 usér 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 1s- affirmative; the system controller 10 will terminate the reproducing

| operation, and goes to step SP36 where it will exit the reproducing pfocedure.
| On the other hand, in case the user's instruction ‘_is to read an eﬁ;tension file,
_' t.hé syétem controller 10 goes from step SP32 to SP 37 wherel it will judge whether

the user has instructed to start the rep_roduction. If the result of judgment is

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




affirmative, the systemcontroller 10 termi nates the raproguphbeg200@r ati on,
and goes to step SP36 where it will exit the reproducing procedure. Thus,
in this enbodiment, the systemcontroller 10 provides a managenent

i nformati on generating neans for generating nanagenent information for a
file to be recorded, and the DVD signal processor 14, random access nenory
15, analog 19 Septenber 2006 38 frqnt end bl ock 16, notor drive controller
18, optical head 19 and spindl e not 20 formtogether a recordi ng nmeans
for recording the file jn conbination with the managenent information for
the fepRiraey, whenBerresulé pigndgment g afmativek the system contrellery 10 @oes
controller 10 provides a control neans for controlling the operations of
the nfoagswpr8P3 Hfo§PB8I on generating neans and recording neans, and it
forms together with the conpress/expand bl ock 6, header information

ront ena B SO oRERaY BEPPI S hlind PO SRR PORGENSE SO 2D
t 20, duci f. I eadi fil f ttrihut
"ecor dact el HBIER AP RowirmuoRan Dikhasnaf i ESE e nelata b i on

recorded in the optical disk 2 in conbination with the file. The optical
di sk mesaviyerthpieade rantdoGnsiont cack edf athehavimpprzain efedhei bpticabbdisk with
reference to FIG 5 functions as will be descri bed herebel ow Wen the

opt i calcodd@ipldyérs100adedadyhd fide fien thetaddide, oA &8 oflicykhandeRrcdss / pl ayer
100 turned on or when the optical disk recorder/player 100 is  turned on

Syst coRCORRA Rk 2B et ACREAR olp QRGP Roblio B SR BB e oy o

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 instfucting 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 céntroller 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 reproducingz operation, and
B goes to step SP36 where it will exit the reproducing procedure.

Thus, in this embodiment, the system controller 10 provides a management

information generatiﬁg means for generating manégement information for a file to

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



_controller 18 to drive the sled notor 21 in order to nogesdpiemisgitzoogl head

.19 toward the inner circunference of the optical disk 2. Further, a |aser

beamis projected fromthe optical head 19 to the optical disk 2. Areturn
light is detected by the optical head 19 and is sequentially processed

t hrough the analog front end block 16 and systemcontroller 10. The

opti cal head 19 undergoes tracking trol and 19 Septenber 2006 39 focus

control by the systemcontroller 10 ia the DVD signal processor 14 and

not or _drive |ler 18, Al so, tect rn I S pro sed by
t he Dfront §ng %i %?écmrdrme feiire arg %Ptﬂqai diﬁ 51t he
optical disk recorder/player 100, various ki nds of | nf ormation recorded

al ongfarne together acrecoudingr rreans dbr treeoxhing dht fiesin 2ombenatoruiwitd thy t he
systemcontroller 10 through the above series of operations and held in

the ”E{Hi‘lraéeﬂféh{ info?nf’aﬂ@n%? ttl‘i‘@‘ﬁl@ Q@tthé’ his&f arkd-orl ﬂx&éﬁﬁcélhﬁsl@% | cCAlsodi sk .2

Is a read-only optical disk orme by stanping or case the optlcal di sk

e s SRR R Rob P TR it B Epbet e, U SR Boh OF ey

ci rcunference of the opti.cal disk, 2 and which is managenent information
for atvmappggment migugation Seapmiing ar9a8s agfl reperding dneanstiad i doxmps
optical disk recorder/player 100, when it is instructed by the user to

r epr othgethdrhwithphe calmyplicsd'epand bh)(ﬂzpﬁﬁhéaiaﬁdnfﬂrnmidnspmhciem Bdo¥Mdi ng to
the VMG data by neans of the DVD signal processor 14 and notor drive

o S AR SRR e ety %, el Tace 18,
| 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 vslrith the file.

The obtical 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
fecorder/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

B eystem controller 10 controls the DVD signal processor 14 and motor drive
:controller 18 to drive the sled metor 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 Vthe optical head 19 to the optical disk 2. A return light is detected bjf 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



- video

- undergoing the tracking control and focus control on the dxpsmshdf2obbe
-detected return 1light, the detected return light is sequentially processed
t hrough the DVD signal processor 14, header information processor 7 and
conpress/ expand block 6 to read video data nmade up of noving pictures.
More particularly, a read signal being a result of return |ight detection
and which varies in |evel corresponq%pgly to pit 19 Septenber 2006 40
trains on the optical disk 2 is processed by the analog front end bl ock 16

to produce read data, and the read ta i s decoded, deinterleaved and
err or 10K eeHtE By thaesystsum %qrgﬁﬁ erpf(gaféaséla@%l‘if) Alzdal Dreeesser drt- 28 r ect ed
read data is supplied to the header infornmation processor 7 where the

heademdter dawevedtrbtleml he Adaoahendtte¢died retysn Bghtsrpnootdsed byOthesD VA or med
of the header. Further, the read signal is supplied to the conpress/expand

bl O Ksi@nal hrbEaken BY b RafUiAMPHBHPthODPHae HSKP ARl MRS The
ssor 61 fromthe

ata’is released by the video proc EG conpressed

' h i 2. lied .
g s Ll e o R S MR e
expanded b¥ the audi o processor 62 and then supplied to the nmonitor 12 for
‘noni t Sifewgterense pf ithel apiahediskt b rargl ageadabys the systesn vioasollgndl®

encoder 13. In case the optical disk 2 is a recordable virgin disk,
howevihrough é¢he abeve apties aff opiesdtichsi and heldeiah thet metivey dpiilt dalthdisyktem
recorder/player 100 or when the optical disk recorder/player 100 is turned
on, t&sndyséerpcontroller 10 will access the optical disk 2 to acquire RVA
data fromthe latter. In the optical disk recorder/player 100, when the

_ .__.Ju"‘_Ser sel €0 c&&eth@gﬁﬂ&lpdigﬁ Y& ?@e{d"-g)r?ly”&%eca?n st Pormed by stamping or
in case the optical disk 2 is a finalized one having only moving picture files
reqorded therein, the system controller 10 will acquire VMG data recorded along
the inner circumferénce 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

| éddress of a user-designated title (seek operation), and with the optical head 19

- undergoing the tfacking control and focus control on the basis of thé detected return
 light, the detected return light is Sequentiaﬂy processed through the DVD signal
proce-ssor 14, header information processor 7 and compresé/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




- case the optical disk 2 is DVD-RW the system control | go Skpteththdr 20pgat e t he
.RMA data held in the nmenory thereof and define areas for UDF and VMG and
al so areas for VTSI and VISM VOBS of a first VIS. Wen the user instructs
to start the recording in this condition, video and audio data are
sequentially supplied fromthe video input block 3 and audio input 19
~ Septenber 2006 41 block 5 and the vjdeo data is conpressed by the video
processor 61 with the MPEG technique while the audio data is conpressed by
t he audi o praqcessor 62. Further, he video and audi o da t hus conpressed
are nirpmSgieiopcal Kasky s p{m@ﬁ&fﬁ by th%aaalpgé“fpm@drhlpﬂt(aﬁetﬁemo HE% has a
" header added thereto by the header information processor 7. In the DVD

si gnateagdr datas and thé raduatzds devoded edeinterleavednd airexedirdeted tashan error
correction code added thereto, and undergoes interleaving and encodi ng.

Accor gyyng V\%igflﬁfs‘grdc%%%ﬁ 197 P\'T#c?, at éh@’—@&'i‘—é&b&%a& Mata 3hHYidd Bhend

bl ock 16 t an anount of 'l aser beamemtted fromthe optical head 19

~ to thg opti.cal disk 2. Thus,- pi,ts are,sequentially,for t he tical
b sk Beatr it PipcFt; T Whiste A bEE b Bonta R e Red AR W ot v es.

In the optical disk recorder/ Iaégr 100, when the user instructs to stop

t he $§e&twcn§r01éprslé}xse§qume§g@t} ihsader.n Fudhemn e eead/ssgwdris suppbed 6 and

the like is stopped by the systemcontroller 10 to cease the recordi ng of

t he vigdte datnpraswexpandrblobk 6randdeoket biynfher maliiplexén63 tihto widdongndi ct ure
file thus recorded is recorded to the optical disk 2. Nanely, in the

R T N e e
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 suppliéd to the extérnal 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 ﬁpdate the RMA.
data held in the memory thereof aﬁd define areas for UDF and VMG and also areas B
for VTSI and VISM VOBS of a first VTS. o

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

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




'size, recording date and tine, etc. of the noving pi ct 19 Segtamder 2006 suppl y
‘the managenent information to the DVD signal processor 14 and record it to

the optical disk 2 so that the nanagenent information will be recorded
next to the video data, whereby VTSI BUP area is defined. Wen the optical
disk 2 is a DVD-RWor the |like, areas for VTSI and VISM YOBS of a next VTS
are reserved 19 Septenber 2006 42 Q%/l paddi ng, the optical head 19 is
caused to seek for the previously reserved VISI and VISM VOBS ar eas.

Simlar a ent, infornation is s ljed.to the DVD signal pr ssor 14
Sna roosRanat Bie Yidef ke Cmpiessed Bbe Vikse HOCesioE Mow ks MBEG vrsm
VOBS areas. In the optical disk recorder/player 100, video data nmade up of
nmovi rigchpigeuwbile ithe audior diatd i ongpressed by therhudip processer @t | dairthtirsk
recorder/player 100, for recording a noving picture file, managenent

i nf or it idkkoanll hiigiof 4419 @0 dcﬁﬁ?’ﬂe‘\ihﬁésq atd) nhllBipfe¥ed b Pl efe fr&ﬁl@aﬂeﬂ g9 ch

managenent i nformtion nmade up O managenent I nf or mat fon nmade up of

b oA ey AR Gt et T RPORARerd B4 PHEPEASE REGIREY g

Oper TSRS Ao Tsbqibnihal YD cSnal { PHOeEstaro Ih@rogiec Sovrieas, (e case an
optical disk having such titles sequentially recorded therein as above and
not ymwltipleatdzéatai ba$ ceaeatromtcortebtionptodal adiiedk theretmr, dend plizdezgoesl 00, t he
managenment information having been recorded in conbination with the titles
are | middl@lviNg atdUEACsHiAk ONA WokdinBMd @@t fediilt SEARR! Askat PRRRihgathedi sk 2
; analog front end block 16 will set an amount of laser beam emitted from the optical
 head 19 to thé 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 recbrder/player 100, when the user instructs to stop the
recording, a series of operations in the compresé/eipand block 6 and the li_ke 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
éystem controller 10 will generate management information from the address, file
'_size, recording date and time, etc. of the moving picture data, and supply the
' mahagément information to the DVD signal processor 14 and record it to the
' -o_pticél disk 2 so that the management information will be rccbrded 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 VISI and VTSM VOBS of a next VTS are reserved




|

~ Thus, in the optica

with reference to the RVA data, and are held in the mempepletider 2006 t he
'system controller 10. Atitle continuous fromthe end of atitle detected

t hrough 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 19
Sept enber 2006 43 data are generat e& according to the managenent
information recorded in conbination with the titles recorded in the nenory
of thg systiem cpntrall 1 nd recprded.to the inner-circunfer tal area
reser 63 J‘}/ a@ﬂ"ﬁa EB‘B ﬁpﬁﬁﬁﬁ‘%ﬁ(g 9(521‘,3 Cﬁ%?ﬁ%eeh ]%é tﬁ"e REEYIRUSH o ep%rggﬁo féi ones

are defined. Thus, this optical disk can be set up_ for reproduction by a
DVD phiegeY TRM cK Oltppeas ofimilahenanagiensent informhatiomtis sopplied t iee hand,
in case the user has selected the still picture recording node, UDF and

VMG aDagB sighd] precesserivesnd fecorded 96 theoplicilydidRdatd aefifdMhe hekfdéd t he
menory and al so by padding as in the recording of noving pictures. Al so,

in the teirff;ﬁf’[@l\ﬁ.‘ﬂf@ﬁﬁ’%éa&he node of operation of the inaging neans is

switched to thé sti pi cture node and the operation node of the

conpress/ e d block 6,is switched t he .gperati on node for a JPEG based
dat a corrprE‘ggﬁﬁn‘?PWindltgher%é’\é\&er?ﬂg?lhgpb: tVé8 atrﬁégg d8 i MPVAIE sti i1
pictures in this condition, video data conposed of still pictures supplied
f r om piséurgs detedonged fon euktitls. afdduspinpihesypittabyiskhrecordiaplpyacHiy dor 61 of

.the conpress/expand block 6 into the JPEG format, and then nultipl exed by

t he ntdcbhﬁihgxzemcﬁﬁn%ﬁpgiiﬁgﬁw%%Olflggﬁegﬁg?gw&@néﬁmﬁ@%@% APFROREEPT . 62.
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 picfﬁres, the optical disc
'rec.drder/player 100 repeats the similar opereiltions 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/ﬁlayer
100, the rﬁanagement information having been recorded in combination with the
ﬁtles_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

: céntroller .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




100, the still pictures-conposed video data, not any mMagiga@tember 2006

- 'pi ctures-conposed video data, are provided for recording and sequentially
recorded to the optical disk 2 as in the recording of the noving pictures.
In this optical disk recorder/player 100, for recording noving pictures,
areas for VTSI and VISM VOBS are initially reserved for recording real
data, but for 19 Septenber 2006 44 &fcording still pictures, real data
made up of the still pictures are reCorded without reservation of such

areas., Al so, when the user jinstructs to record st.ill pictures, ubsequent
ST dafs e SRIRAPE BRI (hethepunaBEneN SntRrofvb eRprdedopn

recordi ng, the address of each file is recorded to the nmenory of the system
cont r soigyingidon mitlt the oides smiordiéd ko thecmederypfahersys@id cohtralleth0 andor di ng
of still pictures is stopped by the user changing the node of operation or

ot her we&srdedl th the dAEE-ERlcumiteafiaParcal ickbrvedPbs this epfichlediskay idnd Hegn
recorded to the optical disk, the nanagenent information nmade up of

addre lg 4 ' ec d,.: . i i onal i medi at e
manag e iefi afifaciul ABREEY Mehiedc R s, BBuPRIsR e o84 P
successi ve areas for t lurality of still picture files._Thus in the

opti cafr ﬁﬁ%ﬂ@@%}%@@f’&@@fﬂﬁ@@\{hl% supReiss anhythstrdinary| LY ismatny novi ng
picture file, the files and nanagenent information for themw | be
recorded i ©n bee othterhasfd, ia daskahantemdnageiected ithe stillbpiotme modrdingor mat

Is selected for recording the files and nmanagenent information dependi ng

upon PHEIGtUDFO#AE VMG higedd Wal BOrdRrvé@40adeRgin disk by updating RMA

- 'Held in the mémory and also by pédding 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 compressibn.

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 J PE'G format, and then multiplexed by the mﬁltiplexer 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 piéturescomposed
video data, are provided for recording and sequentially recorded to the optical disk
2 as 111 the recording of the moving pictures.

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

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



(As above, the optical disk recorder/player 100 can al soig8&edbstddob
‘picture files not defined in the DVD video format to the optical disk 2.

Al so, when the optical disk 2 having the still picture files thus recorded
therein is | oaded into an optical disk drive which supports only the DVD
video format, the managenent information having been recorded according to
~ the DVD vi deo format such as 19 Sept gjtber 2006 45 VTSI or the like is

det ect ed through a search made at the tine of disk |oading, and VIS is

read base the manage info matl the still p|c files

t hus F%%OJH &lﬂaﬁgé@rﬁmﬂﬁ% HHP| ﬁhPéltllﬁtsW&“FPF Q& fqord N’lgb’léléi bly

I nfl uence the reading of any noving pictures. Therefore, any ordi nary DVD
pl ayereseavatiem@l suchoareay pAdsqrehén ithe fusemingtenaiptto cetord stil retunes, t he
noving picture file thus recorded therein. On the contrary, an optical

di sk gubsegpuehi Ghillapfuies paer i@:oeaéwrtotthenolsﬁ@al ARk Egaspms‘dw e At leg8h can

- read still picture files as well Is,”in the optical

" oo Rk o B8 90 I, B 5 Fﬁgéfd% i ‘*@%ﬁ%h@%hﬁ% ﬁh% Feface 10

t he mana tabl e to read VTS and VTSM VOBS data as well as the
mterFr‘é’El‘gQﬁgr magenent information for the still picture files fromthe
optical disk 2, and the managenent information be also held in the nenory
of the sysie the optical| disk radrdatipkyer ﬂn@O;rwhenghamct:m‘dmg ofpstdl pictuteisti es
recorded in the optical disk 2 under the user's instruction can be

oL e cltagg et Speadal oo g Taune
"~ pumber of. stlll picture files having been recorded to the optical disk, the
Imanagement 1nf0rmat10n made up of addresses etc. held in the memory is 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 mofzing picture
 file, the files and management informatioﬁ for them will be recorded in the order of
a file and management information, and a format is selected for recording the files
and- managément information depending upon the attribute of the files to be
.fecorded. |

As above, the optical disk recorder/player 100 can also record still pictufe
files not defined in the DVD Vided format to the optical disk 2. Aiso, when the
optic'él disk 2 having the still ?icture 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




__flle type being the affribu

picture files on the basis of the VIS and VISM VOBS datqg%ﬁtéﬂ,%r@go@een
~descri bed concerning the read-only optical disk. On the ot

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 internedi ate nmanagenent
information held in the nmenory of the systemcontroller 10, data recorded
in the 19 Septenber 2006 46 optical di sk 2 be sequentially read according
to the result of detection, and proéessed t hrough the operations simlar

ﬁgcz)r at;]@aﬂ%% éqt%CtS Gtgg’ﬁgﬁgltégérg dﬂé‘g‘{] ﬁh "I%EPtél c(r:fgélﬁhé%dmg; an‘ibl ctures

I n proceSS| ng of the read data, the operation of the video processor 61 is
chang¥d Sis reas bys&énncthntmahamm indoemptiod. t huy) teostildtrctuas ifiigs been
conpressed according to the JPEG and video dat a |ncI udi ng the still

pi Ct UitRR méordéaruﬁcpﬁﬁﬂaganbﬂmfgﬂhhﬁén ¥r andnfddryliEhot g%%'eh@@' from
the video/audio encoder 13 to an external apparatus. ner the still

oot 1 ol 15pdfbe %%%%l@%%@@l%éo k08, ORGP fpia%@ﬁéﬁ?ﬁé’e

I nformati on as, such_managenent infqQromation . is generated and recorded for a
pl ur o iTEQVINE piqtuce i lﬁ&@mnﬂﬁhﬁpfé‘%ﬁ li digk havirg r‘gédﬂéﬁmgapé@itﬂe o thys nce an
extension file nmade up of such still picture files or the like is

r ecormbedrded thieseipossi ble to minimize the reduction of recording areas due
to the recording of managenent files. Al so, the internedi ate nmanagenent

i nfornmati opnf @e domirakyaldr M?ﬁéalf aisks(l-h?g? v&lﬁlecpgﬂkb "s%@}ﬂoﬁ%@?‘ihir?"th@“h
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
'6ptical disk 2 will initially be searched with reference to the management table to
‘read VIS and VISM VOBS data as Well as the intermédiate management
information for the still picture files from the opﬁcal 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 ﬂles on the basis of the VTS and VTSM VOBS data as having been

 described concerning the read—only_ optical disk. | |

| On the other hand, whén 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



operations for search and finalization (which will be dgsephidpfifiriboglet ai
+later) can be sinplified. Wth the above operations, the optical disk
recorder/player 100 is operated by the user to sequentially record noving
and still picture files to a so-called virgin disk, an optical disk having
only noving pictures recorded therein but not yet 19 Septenber 2006 47
finalized and an optical disk havinqggnving and still picture files
recorded therein but not yet finaliZd. On the other hand, when the user
instructs to . finalize any of the above optical disks having noving and

sti | | optiealudisk rebsr geauénizalbi nead ansovdingUpF that resultoof adeteatpom.eands

gener ated based on the nmanagenent information and internediate nanagenent:

i nf or peddessed #rquigh ele fopemtitws Siphilgado eHave iﬁ%aﬁﬁigjtﬂé‘lﬁdﬁngﬁﬂ&'uges‘?f the
an

system.controller 10, as well as on the nmanagenent 7 nformati

I nter | i ' tq rat.eqd by recordi novi,n d still
b1 ot N bRUEREIe FECordclpayER 1 (8 i Blseihe-geat 7 Sngihglie 1P s
pre-resgfrved .area on t?e opt i %lla ditﬁg 2. Also, VMG data for a DVD player
s geMETUFEdn BOEG i 6T (BSGhRY Jare themmiseminh of fho MR prodessor AE iovi ng
picture file, and simlarly recorded to the optical disk 2. Thus in the
opt i celrangedk bye thsr dysigmn agentraldsd, 1febageqmnd it ovided | dataf havialgl beén | es
‘recorded on the optical. disk 2 will be recorded collectively In

- conbi cahprossediiacbotding ftol #e IREGhan@ides etk QhcluffRy Hd gtihhgcidre:e‘ i
managenent information, of the nmanagenent i nformat on recordi ng area on

~ the opbhgdtediotkiR mdHild 12 and further can be supplied from the video/audio
R 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 infonhation is generated and recorded for a
plurality of files. Thus in the optical disk recorder/player 100, since an extension
ﬁl@ 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
cdliectiv,ely rccdrded for each file type being the attribute of a file, whereby the
| Vdperations for search and finalization (which will be described in detail later) can

be si.mpliﬁed. | |
lWith 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




managenent information for only a noving picture file Rg\YehRnthesPBES f1C
-attribute, recorded in the optical disk 2, will be recorded in conbination
with the noving picture file to the VMG area intended for a DVD to record
t he second. managenment information. Thus, when the optical disk 2
finalized as above is reproduced by a DVD 19 Septenber 2006 48 pl ayer,
files recorded in the optical disk 2 wll be read with reference to the
" DVD-oriented VM5 area, whereby it is47possi ble to positively read the DVD
video formatted noving pictures w thout bei n% i nfluenced by recordi ng of
t he ffinakzed andth aasopti¢dlidigh baving fridvasg anderiill pmtedullesgesosiedahereinl i zed
optical disk by a conputer, since the UDF is defined in a file managenent
fornabup@(ﬁtr}@pfmzﬂimg,to the file managenent system of the conputer and the
conputer wi'll read each file based on the UDF, it is possible to read the

Moving pi Chr @ f ik AR, 4! lwh%c?lll fae st Illlcljsetﬂ;(%# I{E)eﬁ{l%]%% aggcﬁi; %Bﬂ%d

- DVD- RW pl ayéd in the opti’cal SC recor ayer 0 the

- present .inventipn,, a DVD,video fjle is managed, according to vi si onal
Vo enipalieks hatiagmogingaad shllmireiret Feorded Maem apbovadiDFdata, such

as a JPEG file or the like is managed according to internediate managenent

i nf or fretd compTdP iEXEnPrased basadhon thd-im@nagameah thfopmation maddgtermediate

information (TMP_SBM Tenporary Space Bitmap) used in UDF and the like is

addedpfa@apéehsinfbanalie adquiiedviven tiksosth@iMilidlnaid fFeld#h the mé gfa

conbi nation of the DVD vi deo file and ext ensilon file such as JPEG file
the system controller 10, as well as on 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 prereserved
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 si)eciﬁc attribute,
recorded in the optical disk 2, wiil.be recorded in combination with the moving

, pictufe 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




and nmanage the tenporary space. Thereby, the tenporary 19ZBaentsen 2066 known
-from TMP_SBM and even when the extension file has been del eted, the DVD-RW
is made i nterchangeable with a read-only optical disk through finalization,
as shown in FIG 4C Also, by selecting a format for nmnanagenent
information to be recorded in 19 Septenber 2006 49 conbination with a file
dependi ng upon the attribute of the fjle, a file of still pictures other

t han novi ng pictures can al so be recttded. That is, a noving picture file
is recorded _in a sequence of managepent  information, the file, backup

i nf or Ma¥Fonies r@wgﬁgm&g%@@tw shslatd dwlw%@hrqaﬁemﬂwefﬁr@w torthat bei ng
applied to the file and managenent information. On the other hand, any

fil e DiVigroridmed aViviGi ageayi whewebyf i @s ipossidertdegositivehe readleheoDVihe file
and managenent information, and thus a file not defined in the DVD video

for m%id%@ﬁo?@a&%ﬁg’gg@@ﬁ%gﬁ}ﬂ% gﬁp?’thrﬁéi?!gghﬁ@%&{behrtﬁr f%ﬁ'%@%e&f thehle§ VI NG

pi cture es o erent “attri s fromthe
optical ,di s{k}ilgn. tthe PfSi s of the nmanagenent information for other than the
movi n 2% HEPISPES IS or ded as  above, any other file than a moving
picture file can also be read for utilization. Al so, by collectively

r ecor di ng, Wheferepredugie such gsfinaizedoptieahsliskmbyit 2 qompiteat $ivacithe
conbination with all files recorded in the optical disk to the first
managbidinis definedrat adilermenagimentaiopmat icdriespaging nd the fie mdnagement

conbination with only files having a specific attribute to the second

‘managgn®ih of the computer and the computer will read each file 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_VMGI) and an extension file other than f.he 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 provisionall VMGI (TMP_VMGI) as shown in FIG. 4B to
reqord a combination of the DVD video file and extension file such as JPEG file
and manage the temporary space. Thereby, the temporary spacé can be known
~ from TMP_SBM, and even when the extension file has beén deleted, the DVD-RW
.is_ méde interchangéable with a read-only optical disk through finalization, as

shown 111 FIG. 4C.

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




information recording area, it is possible to read t he19@¢ebRendeebog e file
I

by some ordinary DVD players and all the. files of noving and stil
pi ctures by sone conputers. Also, it should be noted that, besides the
optical disk, the present invention can be applied to other recording
medi um such as a magnetic disk, nagnetic tape or the like. 19 Septenber
2006 50 Wiile the invention has been described in accordance with certain
preferred enbodinments thereof illufrated in the acconpanyi ng draw ngs and
described in the  above description in detail, it should be understood by

t hosec@plingion itk filed depending upontthat attileutenohe diile} 2 fide dfi siled to

t he enbodi nents, but various nodifications, alternative constructions or

equi vpicemres otlr then impliagpitedestdhaldb bedepafdedng fromthe scope and spirit
of the present invention as set forth and defined by the appended cl ai ns.

present | nyoRt Kort Aay D OREVE D i SERORA I, & diricot B ReRRne 1 T 1
daperddmebainahp HipoPRoRtE B OUEAROR 9b I mARAERHEn B L ORPOFaRWED A0S 1 om
which a VTS or file has been deleted and pad the tenporary area. 19
. Sept AydP Vimxsfomtmmied to the file and management information. On the
other hand, any file other than a moving picture file is recorded in the order of the
file and management infofmation, 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 colleétively recording, under the user's instruction, management
information in combination with all files recordeci in the optical disk to the first
management information feéording area and maﬁagement information in
combination with only files having a specific attribute to the second management

- information recording area, it is possible to read the moving pictufe file by some
.ordinary DVD players ahd all the. files of moving and.-. still pictures by some
compﬁters. Also, it should be noted that, besides the oﬁtical disk, the present

invention can be applied to other recording medium such as a magnetic disk,

magnetic tape or the like.




Jn a ROMbased DVD RW a DVD video file is nmanaged accomdsdifierhSer 2006

«provi sional vWwd (TMP_VM3 ) and an extension file other than the DVD video
file, such as a JPEG file or the like is nmanaged according to internedi ate
managenent information (TMP_EXTI), and tenporary space bitmap (TMP_SBM
used in UDF and the like is added to provisional VMd (TMP_VM3 to record a
conbi nation of the DVD video file a extension file such as JPEG file and
manage the tenporary space. Thereby,”the tenporary space can be known from

TMP_SBM apd even when the extensjion file has been del eted,.the DVD-RWis
made i nter %ﬁ%@@oweml@ﬁ@ﬁ@&a-dﬁwb@étm agrorglagge (With GgHam prefeed i on.

Thus, the present invention allows to record a file of still pictures
ot her etbadimeisrihereiof tllustmated i the sccomaphryifigdeawyings dnd dedeeibedriartle space
resulted fromdeletion of any recorded area.
above description in detail, it should be understood by those ordinarily skilled in
the art that the Invention is not limited to the embodiments, but various
~ modifications, alternative constructions or equivalents can be implemented without

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.






