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In a ROWtype DVD-RW nedium a DVD video file is controlled by a
~tenporary VME (TMP_ VI\/G) and an extended file such as a JPEG fil e 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 tenporary VM3 (TMP_VM3 ). Thus, a DVD
video file and an extended file such as a JPEG file are mixed when recorded
it is
it
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4 Furthermore, empty area control information (TMP_SBM) used by UDF or the like is added to the temporary YMGI (TMP_VMGI).
Thus, a DVD video file and an extended file such as a JPEG file are mixed when recorded for controlling an empty area. Even when
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PESCRI PTI ON  Recordi ng Met hod and Apparatus, and Recor ¢ 8gptyhtietan06
.‘Technical Field The present invention relates to a recording nethod, a

" recording apparatus and a recordi ng nedi um capable of recording
information to a rewitable optical disk such as DVD-RW (DVD-rewritable).
This application clains the priority of the Japanese Patent Application No.
2002- 134747 filed on May 9, 2002, thg entirety of which is incorporated by
ref erence herein. Background Art Conventionally, there are avail abl e DVDs

as | arge-capacity optical disk incl udi witable DVDs (digital versatile
“di sk) such as a DVD-R (DVDreé%E@&EﬁIg’)chg%I/DR\N(DVDreWitabl e) and

DVD- RAM (DVD-random access nenory). O these DVDs, DVD-R and DVD- RW havi ng
vi-deo dat aRecenting@dethodraichAppaeatigrangt Reconding Medaioh t he DVD vi deo
format .can be played by a reproduce-only optical disk player. Further, an
optical disk having data recorded in the universal disk format (UDF) can
be reproduced by a conputer to reproduce the data. FIG 1 shows a chart

expl aini pg. . DYD vi deo fornmat-based | ogical format 19 Septenber 2006 2
of a-nﬁgﬁﬁﬂ%&érﬁ%ﬁ?élk. As shown in FIG 1A, the optical disk having this

| ogi cal . ) . : .
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




format has the information recordi ng area thereof divi de@eptentben2aomhe
called "lead-in" at the innernost circunference thereof, a data zone and a
zone called "lead-out" at the outernobst circunference. The optical disk
wi Il have 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 nmanager) area (DVD nanaggnent i nformati on area) A2 and a

real -time data recording area A3 in this order fromthe |lead-in zope. The

UDF aofl auMoptigaladisk. ards phovindén KlE.r bboitke mphisgedisk hakmg phisi logicded to

manage files of video data recorded in this optical disk. O these UDF and

VNG af@asat hhe tHVGrEbeaaen Reofding sewordtreahaljeidedt iitof arseie ealleécor di ng
area is directed to a file managenent system unique to the DVD vi deo

f or el aad Wi I oot seer defudrBRIEL AnIRGH Bf @TBldRNadd 2bbsnoTanent ent s)

- used f'or nmanagene recot e real-tine data
recorging arga A3. On the other hand, the UDF atea ..Al bej afirs

a0 RBHCOtE iy Wi SR MBEG FHE W aRRe: o aPPeartint il v BvEdeshElent by
a conmputer, and will have recorded thereto managenent information used for

manageideatdasé calthe like re¢atded dathe detaotanedbereofhe real -time data recording
area A3 in a format conpatible with the file nanagenent system of the

conputer. Ag sty fhe e zokB, incheddse@ UDE@iniedrealr @eRrfdrimat)osea @Bei s a

program area 19 Septenber 2006 3 o ' 7
system area) Al in which a UDF bridge configuration is stated, VMG (video
manager) area (DVD management information area) A2 and a real+time data
recording area A3 in this order from the lead-in zone. The UDF and VMG areas
are provided to record management information used to manage files of video data

- recorded in this optical disk. Of 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



where real data are to be recorded, and will have vi deog daptembec2roded
therein in wunits of VIS (video title set; wll be referred to sinply as
"title" wherever appropriate hereunder). It should. be noted that a maxi num
of 99 VTISs can be provided (VTS<99). It is also inportant to note that as
shown in FIG 1C the "VTS' is made up of VTSI (video title set

i nformation), VISM VOBS (video obj e%t set for the VISM, VTSTT VOBS (video
object set for titles in a VIS), and~ VTSI BUP (backup of VTSI) in this
order. VTSTT VOBS will have recorded thereto MPEG (Mving Pictures Experts
G oup)Wheregieah gt atg Hebedgearded, rapd) willihwes videa, daja secoded thetedn idcor ded

thereto the address information etc. for rmanagenent of the video data nade

up of urg@l ofaVas dnideWTHIE MIBSHIll |be haftered tdidibgplyeay aftld’hevhereler dat a
recorded thereto. It should be noted that VISTT VOBS is an option and VTSI

BUP i s r@@? H%&El&?@?ﬁp: Wﬁﬁb&éﬁeﬂ@%ﬁ%ﬂ gﬁ%iac 3){%&&5@;@? AF GEEREH, PYed

conput esire e ca sear ched baséd ¢ f'or reproducti on.
When the optii ' i.S .reproduced b a DVD pl ayer, a desi ile can be
sear cEavERGeET SRR .5 HS SRRt gt o ot Qe Shovdh 1t RIS 6 bEn “an
optical disk by either an increnmental recording nethod (will be referred
to as “MNE detthade upeoEVESE Y(visleor &ler sadtimfiorneateonys i VESHet VOB Wideobe
referred to as "ROW net hod" hereunder). The INC nethod is intended for

sequenibjédt see o e gTEM )Y NIESTTaV @B Svivideo lobfedREWY famt dides in & VDY), laad to an
overwritable optical disk. In the RONnethod as well, however, video data

___ghe;)gg'xggx gaggge(braew WIVISIR ih r;ﬁfshoﬁdé?F eqprgiee) veyies will haSe€quedided! Iy 19
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



4 be recorded. In these INC and ROV net hods, an RVA (r ¢gGegichtberBOGEmeMent
area) forned along the inner circunference of the lead-in zone is used for
a nmanagenent of the optical disk such as a recording progranmng. FIG 2
is a chart for explaining the INC nethod. For the INC nethod, it is

defi ned that data should be recorded to up to three areas each called
"Rzone" Each Rzone is managed under the RAM standard. More specifically,
in the INC method recordi ng novi ng pifctures, Rzones are first reserved as
shown in FIG 2A. For this reservation of Rzones, a Rzone 1 for UDF and
VMG abeaecordedhi dh thesaiNkand iIRMOY matthods,i & RiViBe (reeontidg dnamagedsditned, a
next Rzone 2 for VTSI and VISM VOBS of a top VIS is defined in an

unr ec &g dfaneal fa@drgg Be %nh@ﬁ'cafddiﬁfe@'é’ﬁc% b@qﬁé%aa-lﬁr %@me qy%s@drﬁgﬂhm ng
unrecordéd area is defi ned as "invisible Rzone". In the INC neth t he

manag 8¢ area_and.al so the areas in which VTSI and
Urow el espit oTah SREAERLe sith 3583 0T PR By S vi'ng the Rronel
and Rzone2, In the INC nethad, VISTT _VOBS of real data is defined by
recordi ng Villed isdechart fuexlaming the ING mgthad.t nBobiw BVEC raetbpd; itrisi si bl e

Rzone". Further, upon conpletion of recording of the real data under one

titl e defihbd ahas datas showsitdr be trieoordedvViShpBid thuger &eas dadhneatledt tRidee”. '
recording of the real data as shown in FIG 2B and VTSI and VISM VOBS are

def i ng@chRidie i L%%dalﬁﬁie?tﬁém Segiigai ng and the Rzone 2 is closed as
shown in FIG 2C Th one VIS Is recor dtothe '

More spec1ﬁcally, in the INC method recordmg movmg pictures, Rzones are
first reserved as shown in FIG. 2A. For this reservation of Rzones, a Rzone 1 for
UDF and VMG areas in which management information is to be recorded is
defined, a next Rzone 2 for VTSI and VISM VOBS of a top VTS is defined in an
uni'ecorded area fofming_ a realdtime data recording area, and a remaining

| unrecorded larea 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
.cofnpletiOH 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 daté 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




19 Septenber 2006 5 optical disk by the INC nmethod. | ngtdaptehider boddriod, for
continuously recording a next title, Rzone 3 is reserved In a renaining
unrecorded area and areas are reserved for VISI and VISM VOBS to define
the "lInvisible Rzone" as shown in FIG 2D. Further, after defining VISTT
VOBS by recording real data, VTSI BUP is defined as showmn in FIG 2E and
VTSI and VISM VOBS are defined in the previously reserved areas as shown
in FIG 2F. Thus, a next VIS is recorded as shown in FIG 2G In the INC
met hod, when a title is recorded next, unrecorded areas are defined

si mi | aptigal disk bythedNGmeghedcord VISs to the areas. In the I NC nmethod, as
descri bed above, VISs are sequentially recorded to define a real-tine data

recordi ng @ieahel INGn@thdéd,akordicsatinhdusinercopidisgl a diexe titke, Rzoad iZasi on
process defines areas for UDF, VM5 |ead-in zone and | ead-out zone to

i sk, Loy W&*ﬂ%@iﬁzﬁﬁfﬁ\‘f@%ﬁ%ﬁfe& BhBead E ASRGLRR VY ty A2 Uor and
for ?ﬁ(‘éﬁfm&f aleligabe BRivBRER g £ %%ﬁqa?ﬁﬁd/%@ skt =fgor dod
to the Rzone 1 which WI || thus be closed. FIG 3 shows a chart for
expl ailafining N&FOVH@BSoby reeonding Ralvdata,h8dS] BUPdadicimed aseshowDFimnd VMG
areas, and areas for recording the leading titles VTSI and VISM VOBS are
~ pre-rg36! 280 aby WESUand WESM AMDBSark!defin@d in! the previously reserved areas
o 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 VTSM VOBS are pre-reserved by padding as shown in FIG. 3A. It

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



- shoul d be noted that the "padding" refers to a process1$ SepteafiRf 200y an
area by 19 Septenber 2006 6 recording therein dummy data such as null
(zero) or the like. In the ROVNNnethod, when these areas are reserved, video
data are sequentially recorded to define a VISTT VOBS nmade up of real data
as shown in FIG 3B. Upon conpletion of recording the real data under one
title, a VISI BUP area is defined, and padding is done for reserving
recordi ng areas for subsequent titles VTSI and VISM VOBS, as shown in FIG
3B. Then, reservation of VTSI and VISM VOBS areas for recording the real
dat a. regordingetheepe susemyglata sechons nwé (zereyoithéjkés shown in FIG 3C. Thus,
one VIS is recorded in the optical disk by the RONnethod. In the ROW

met-hod, foln ciat IRDGISIethi@t omdieng tieeseexteds tare, rasededdatidear data ecor ded
foll ow ng a padded area made up of a preceding VIS to define VISTT VOBS

o1, VB BRI SR A0SR, RAVFSTE VDIOTRASISeIIN SRR TY
Ther B0 3Bcortipancmelet oSt 35t QTR vatr One oy TN B ' Sr. 1
the ROW nethod, for successively recording titles, simlar padding is done
to reawgadis\defineds eqdepaddingyis donetfos reewwving peeording awss riopsybapPieal VTSs
are sequentially recorded to define a real-tinme data recording area in an
opt i citledVSLST hid MESMPV OB, d showa in FIG. 3B.  Then, reservation of VTSI
and VTSM VOBS areas for recording the real data will be repeated again from the
beginning as shown in FIG 3C. Thus, one VTS is recorded in the optical disk by
the ROW method.
In the ROW method, for continnously recording a next title, real data are
récorded 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
ﬁiethod, for successively recordingi titles, similar padding is done to record VTSs
sequentially.
In the ROW method, as deécribed above, VTSs are sequentially recorded to
deﬂné 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




finalization process, in the sane way as in the | NC ne{dgdptefidkl pess ar eas

for UDF, VM5 lead-in zone and | ead-out zone to secure the conpatibility

bet ween the 19 Septenber 2006 7 optical disc and a read-only optical disk,
as shown in FIG 3G Note that generally speaking, when recording data in

the DVD video format to a DVD-RWnedium a file systemis required which

manages the internediate state. In case data is recorded only in the DVD

video format, information with which VISs are managed is held in the

i nt er medi at e-state managenent file system as well. Thus, when a VIS is

del et epticaltdisc anidnacadadnhpphcantskf ad $iswi linFlGaBG.sect or nunber) in the

medi.um becones correspondi ngly bl ank, which information is used to record

a new VIS Noté Ul g@nbPIBOSRakI SRR Ren ToCordaR208B8inl e D VIR RiRR] RiFinaho-

2002- 063765 di scl oses a technique for nmaking real-tine recording of

RS e A e R

recorded therein regardless, of any.real tine., Wth this, disclosed video
t echn$tdife, Inesse mtarlﬁene%lfdeﬂsm%cm e B Mléleg\glmaitsnmfegﬂﬂui”&ﬁﬁ@w th
the DVD video standard defined including at |east VIS including VOBS to be
pr oduwhicla NS¢ srecnanegqbisdield inThe iatedmdliAdteistdate nosach gemmentdilersylstenof one
VTS or nore, the VIS is recorded to the DVD-R, then provisional VM3 is

gener g Q&IMhi Thud, SwisP % $T N3l ded@reir @ jsi ddtes @Bt RRhCOE 8FRINE Bgicalt he
recorded VTS and used to define VMd Tater for recording to the DVD-R and

: t. e 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




provi.si.onal VM3 thus generated is recorded to the DVD1 R Rptdmbdr o8B0t VTS i's
recorded to the DVD-R As above, when information to be recorded in units
is recorded, the provisional control information is generated and recorded
tenporarily 19 Septenber 2006 8 in a rewitable recording nedium Thereby,
even when a plurality of pieces of information to be recorded in units has
been recorded in the rewitable recording nmedium by accurately recording
real managenent control-information later with the use of provisional
control information including |atest contents, it is possible to nmake
real -time recording of information8to the rewitable recording nediumin
conpliance with a read-only. recordi ng nedium oriented recording formt not
based ian rawitabakedrding niedfund. Mikeieb, ¢ves theh APlurkkiwey pleces df ihorntl@tonrted t o
record al so extension files such as JPEG files other than DVD video files
to a DéOeEMGeRd wits TR bedY¥ 380r@d inl the SewRRAGR! aliBg trhatium UG 28RrARY 1 cal
- disk is played in place of the magnetic tape in a portabl € video

cancor . hj ' . : i-Qn j.d s can .
Fecor dodng heal indgBe SUGPTRRRGRMER wilhBle Yt Bk RERR! UBIRITIL ()
use wth the .pqgrt.ab i deo cancord hoyl d al so desi.rabl e capabl e of
ecor dhiegmai RARE It L SHERE AT Resole Bl Rl pr R EEorabR i pendREn o
extension file js held. in the internediate file system nmanagenent
i nf or &t Bﬁe‘i”%tah]@c@%%r g msdiRmoi cHBPISE Vil i TeadPplyt Sreordingomediyme ase no

extension file [S supported, it cannot be known at which LSN recording
shoul @rigated regprding format not based on any reai-time information recording. ‘

However, it is desired to record also extension files such as JPEG files other than DVD
‘ ﬁdeo files to é 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
W1th 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
iﬁfomiation is necessary to know the space availability.

"Also, in case no extension file .i's lsupported, it cannot be known. at which LSN

- recording should be started.

Disclosure of the Invention

Example embodiments may overcome the




Di scl osure of the Invention Exanple enbodi ments nay oveg sepenibbe2ddd

Sept enber 2006 9 above-nenti oned drawbacks of the related art by providing
a recording nethod, a recording apparatus, and a recordi ng nedi um capable
of recording also a file of still pictures other than noving pictures and
padding information in a tenporary space resulted fromdel etion of any
recorded area by managing the tenporary space. In exanple enbodi nents, in a
ROW based DVD-RW a DVD video file is managed according to provisional

VE (TMP VM3 ) and an extension file other than the DVD video file, such
as a JPEG file or the like is manafed according to internedi ate managenent
information (TMP_EXTlI) as shown in FIG 4A and space nanagenent

i nf or mbéveementiphiddPdi3Bbbcks o niporetated Spay erddiding p)redosditg imetHdofa agvdrdifie | i ke is
added to provisional VMd (TMP_JVM3J) as shown in FIG 4B to record a
conbi apfdras, ahd b R ofdihy Mikdiam, Edpable of RtoRIAEASS Al dfl 811 PitthensthdiRRia fi 1 € and

manage the tenporary space. Thereby the tenporary space can be known from

TVP_SBMvaMaRcMes And gﬁ'd Biftndfo ln te 5ra?§ cJ%ds &ﬂfrofﬁ IG%I o RWi's

made 1 nter changeab a rea pti c di s roug ation, as

shown écgrd:h ea%g %g% &g’g&’g%?’egth a first aspect of the present

i nvent’ on, B ng nmethod of recording a conbination
(9); a file t[r?e:?a?nprlg ém c()jde mel?t n'5 ROW-base \}B-?{V{;Pa % LI%E:O %?e 1??1%[113? er 2006
~° according to provisional VMGI (TMP_VMGTI) and an extension file other than the DVD video
-file, such as a JPEG file or the like is maﬁaged 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
spaee 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




the file to a user area on a recording medium the nethodepRiMydr2009 t he
steps for: changing the format of recording the conbination of the file
and managenent information to the user area on the recordi ng nmedi um
according to the attribute of the file; nmanaging 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 tenporary space to which the main and extension files are to be
recorded, according to space nanagenent information, thereby recording the
mai n and extension files together %o the recordi ng nedium 19 Septenber
2006 10 In accordance with a second aspect of the present invention, there
i's proifilech 8 usdracardh Ngoaidig médism CheRidtifid @ fp@smgmaegﬁép%rfbr lcniu@x@tl on
generating nmeans for generating managenent information for a file to be

r ecor g%t ro%@étrosddlﬁg tHERRBiralbn bEAR e 8d hRaddnient FGtha0BA 8 BIBRE,
. information for th l e in conbination to a user area on a recordi ng

medi um., pqh ot m@&eaﬁmccop m@wh{eoidﬂbﬂ% 5%%%5@%@% é)fm jgast the

managenen I on genera ans "and recordin mhereln

t he contr nmeans. .c t he fornat of recordin i.on of the
1 e SRt e aRRaNEI A ekenh AR e e oS P@l&&&?ﬁbﬁ medi um
according . to the attribute of the file nanagl a main file according to
pr OVi ST aGeqringeiedniermediaty anagsmentinfonge BRGNS JAIPPRE PeFfer t han
the main file according to |nterned|ate nanagenent i nformation, and
managionghigh dhs owinaashextensionhfileh ateh® baiatomled, wxomding orsphcd penagedend be
recorded, according to space nanagenent information, thereby recordlng t he
~ main ﬁlfdrmaﬂdsntj tl&xél@ﬁeao@ahn@ tHe @it aghdxitision dildshegaties aF thi Peordifgchinedium,




In accordance with a third aspect of the present inventioGbptdridreobs
provided a recording nedium having recorded therein a control program
readably by a control conputer provided in a recording apparatus which
records a conmbination of a file to be recorded and managenent information
for the file to a user area on a recording nedium the program causing the
control conputer to function as a control neans to: change the format of
recordi ng the conbination of the file and nanagenent information to the
user area on the recording nmediumaccording to the attribute of the file;
manage a main file according to 19 $ptenber 2006 11 provi sional
managenent i nformation; nanage an extension file other than the main file
according to internedi ate managenent information; and manage a space to
which the main and extension files are to be recorded, according to space

managenent I afcdrdaaéd Wmth 4 Bwoﬁ@ﬁsﬁ&@@f%@ggésaﬁ_iﬁeénﬁoﬁ,nﬂhelﬂ%x{se@haéu hiles
- together to the recording nedium Brief scription of the awi ngs FI GS.

et hod " W%{%ﬂ%ﬁ%&?@?ﬂ%ﬁ%@%@ﬁ%ﬁ?@ﬁf&ﬁée%ffﬁﬁ " h
' ' . i ' .hod L. ' t
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[ [ - [ tical disk der/ pl ayer
I R AR L NG L A B R R Y
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medium; and a control means for controlling the operations of at least the management
information genergting means and recording lﬁeans; and wherein the control means changing
fhe format of fecording 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
which 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 havirig recorded thereiﬁ 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




19 Septenber 2006 12 FIG 6 shows a flow of operati ong9segenber2bes
power-on procedure in the optical disk recorder/player shown in FIG 5;
FIG 7A to 7H expl ain ROW net hod recording noving picture files and still
pictures in the optical disk recorder/player showmm in FIG 5; FIG 8
expl ai ns space managenent informatiom; FIG 9 shows the structure of space
bitmap (SBM form ng the space managenent information; FIG 10A to 10D
expl ain internedi ate managenent information; FIG 11 explains the
directory structure in the optical disk; FIG. 12 shows a flow of
oper aPromsionshdeenagement inferaatwnn napagec el gxiension ke otleptthaathedingin file
recorder/player shown in FIG 5; and FIG 13 shows a flow of operations
made iaccardieg te prtanhedipregnapragenehi igformatione andomhnapela ghask tor which diey hpinay er
shown in FIG 5. Best Mdde for Carrying Qut -the Invention The enbodi nents
of t hgn@&a&RMn filBVA0td W reWdrldd, be described in detail below with reference
to the acconpanyi ng drawi ngs. The present invention is applied to an
optic i St & : i f o=, exanpl e.
abootlink 1f SROL ARRRMRYC o ARN tl'lﬁgéelﬁ/ejrfgﬁilég Wl doly BxsensibR I8

The optical disk recorder/player 1s th a reference

;ggbt g@%th%moitﬁ@}echjd&lérﬁ@d?@nﬁ.der/ pl ayer 100 is a portable video cantorder

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;




19 Septenber 2006 13 to record a result of imaging to1asepiiteabosts sk 2
such as a DVD-RW (DvD-rewitable) by the ROWNnethod. As shown in FIG 5,
the optical disk recorder/player 100 includes a video input block 3, audio
i nput block 5, conpress/expand bl ock 6, head infornmation processor 7,
random access nenories (RAM 9 and 15, systemcontroller 10, control unit
11, nmonitor block 12, video/audio engoder 13, DVD signal processor 14,
anal og front end bl ock 16, notor dri controller 18, optical head 19,

spi ndl e notor sled notor 21, etc. The conpress/expand bl ock 6_incl udes
a vi deo pFJ@esﬁs&hO\B& a flowi of ppeasiossrmade amdhe paweren greecdre nfheni s
optical disk recorder/player 100, the video input block 3 nakes

anal ogpticgl disk recorder/plager ehowndadsl. gnal s captured by picture pickup nmeans
(not shown) or video signals supplied froman external apparatus to

Foni tor b 2’? T8 & PG o‘**enfﬁif"'e‘“ﬁ“é ??Oﬁﬂgﬁ{lﬁé?f%ﬁf?ﬁ?ﬁmf ‘i he
10
or ov BERESLBE GPUEREGR g SAdET DIYGT S8R 1o ckur o8 o stil1 pi clur 6s.

Thus, the video input block 3 operates in response to the control by the

syst em confilol Beyxp @n&spamn@gmemﬁ@rm@mrsel ectively receive either
vi deo data made up of noving picture or still picture data. The audi o i nput

bl ock 5 nakg6. P ajhegrditht tatuctary of sipare Obitauai SSBM)deﬁnn m akedspapeby a
m crophone or audi o signals supplied from outsi to produce and

management lllfOITIIlathIl,

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

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

F1G. 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




supply audio data to the conpress/expand bl ock 6, noni tioSebteater 280@nd 19
Sept enber 2006 14 vi deo/ audi o encoder 13. The conpress/expand block 6 is
changed in node of operation between recording and reproduci ng under the
control of the systemcontroller 10. More specifically, for recording, the
conpress/ expand block 6 wll use the random access nenory (RAM 9 to

mul tiplex the video and audi o data bly3 conpression and supply the data to a
head. i nformati on processor 7. On the contrary, for reproduction, the

conpr ess/ expand bl ock will.also use the to demul tipl t he data
suppl %drqucpgci] ?h’éesﬁg;a&gr REH0 SR &%@@ﬁms 7 % iushyiaged iﬁﬁDa o dat a,
t hen engand the video and audi o data, respectively, and supply the expanded

data (PYwewnitablepbyhe ROW2 nmwthiod.i deo/ audi o encoder 13. More
particularly, in the conpress/expand bl ock 6, the video processor 61 is

cont rol | ed Agystidven SHSETEIN SO Optiedl difk iRcORIBYAETerV I QF tnlalids aupgkbed from
the video input block 3, and outputs the conpressed data. At this tinme, in

it P YREEyridly' R A0f B, thPiedlenabd W RSCRANAMRT Y, Cace

the video datg is _made up of still pictures, the _conpress/expand bl ock 6
wi || PERSSEYs ¢ FaNdRMaaseess nuemples E&&M) Pragdo dp aghstemosantigllex Jék t s
G oup) format and output the conpressed data. Al so, for data reproduction,
t he veadswobunitdds anomitombldckekhavideotaudém enabden i pIXY D rsagmal grovedsior pl exer
63 correspondingly to the format, MPEG2 ' A
14, analog front end block 16, motor drive controller 18, optical head 19, spindle
motor 20, sled motor 21, etc. The compress/expand block 6 includes a video
processor 61, audio processor 62 and a multiplexer 63.
In this optical disk recorder/player 100, the video input block 3 makes
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




or JPEG in which the data has been conpressed, and outlpSepteiriber eagmnded
data. Also, for data recording, the audio processor 62 will conpress audio
data i nput 19 Septenber 2006 15 fromthe audio input block 5 in the MPEG
format, Dol by audio format or a linear PCMformat, and output the
conpressed data. On the contrary, for data reproduction, the audio
processor 62 will expand audi o data i%‘]ppl ied fromthe nmultiplexer 63 and
out put the expanded data. Further, f data recording, the nultiplexer 63
makes ti nme- dé.vi sion multiplexing of video data output fromthe video
proced’ pHAIRNCOYET d3dat a output fromthe audi o processor 62, and outputs
the multiplexed data to the header information processor 7. On the

contrary, flire cdaipmességrpenhdc blark, 6t fsechungddliexaodédfbpératienubétwdeax t he
time-division nultiplexed data output fromthe head information processor

7 i nt geadrdpy and %&Ciﬂgtlﬂldef‘rtﬂesdﬂﬁgﬁldly'(;ﬂr_ﬁ%e%gﬁg@a%&gl}(gﬁervilﬁi.eOI\/P(irgzcesSor

61 and audi O processor 627 respectiv driver al so

inclu : itor blogk 12 made u f a | spl Jyechanismio nonitor

i o BeredR fetraCotiie. e Troub s Rontha Plok & Yifl3Garhe Midoma dgessed from
the audio input block 5 or video data and audio data supplied fromthe
conpr Senah R M) 08 ktos multiplesn the dideq ransle audiog datac biincempresstars antlhe

. optical disk recorder/player 100 according to the present invention can

noni t supplgptthe edatai ¢o uaehead dirdormalgomngrocessort . of Otihattﬁef@(ﬁl!it@ﬂiy?tfdin- The

'video/ audi o encoder 13 conpresses video and audi o data suppl |_ed rom
reproduction, the compress/expand block 6 will also use the RAM 9 to demultiplex
the data supplied from the header information processor 7 into video and audio data,

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

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 audi o i nput block 5 or video and audi o data suppl i eth $ememb&e2006
conpress/ expand block 6 in predeterm ned formats, respectively, and
outputs the data to the external apparatus. Thus, the optical disk
recorder/player 100 according to the present 19 Septenber 2006 16

I nvention enables to nonitor captured pictures and sounds and results of
data reproduction on the external apparatus. For data recording, the
header information processor 7 is supplied with tinme-division nultiplexed
data supplied fromthe conpress/expand block 6., and adds, to the

t i me- diomshemudid tagpitédedk dainathenvHEG fondat rﬁolhynaudmcﬁmemao on allixar header
I nformati on on an extension file or the |ike under the control of the

syst ePCHOTbidht, €andOocufid MY Ridnsprelfedalda. AGR: 1RCCURY, tfor | a4qr mation
supplied from the systémcontrolier 10, the header information processor 7

Wil | t t out put sedtato
The oUBAGRIPR, Pid 260ig %?aéé% 5 wilf e PugPofe® el SRl

i nformat.i.o essor 7 will separate, from output dat a fromthe DVD

si gnagf 1@2‘5‘6@ 3 ead pogwtitheopraandsd datai nFusder foddate secamgithe of
recording and output it to the conpress/expand block 6. Also, the header

I nf or matltiptexer os® suakes? tinwd-divisioh hmudtyslering offit vided edatd Guwput omspar at ed
header information. It should be noted here that the above "extension

file viéecﬁplfdcbﬁfsd}%l 48d 081 dﬂatdiﬁ HRot ﬂﬁoaﬁ(ﬁbﬁbcéés%i‘@r dhd%hipps the

optical disk 2 and in this enbodinhent, a stil cture fofmat is appl i ed
as thﬁ%e ﬁlﬂﬁ@#ﬁ%{%@ C(g%tg totRE h%%ﬁgr {n% llhgh o proggssg}r/ 9 S'(g %e %ro% %%?,O 14wl

USG t

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 -




menory 15 to generate an error correction code from data Sepicpitier bogen t he
header information processor 7 and add the error correction code to the
out put data. Also, the DVD signal processor 14 executes scranbling, 8/15
nodul ation and the |ike and outputs a data string nmade up of the
processing results as a serial data string to 19 Septenber 2006 17 the
anal og front end block 16. On the conérary, for data reproduction, the DVD
signal processor 14 will execute decd i ng, descranbling and error
correction_of the output data fromthe analog front end block 16, nanely,
pr ocedBVEROD eNshlesdtn anomiton sapaved spichree rando sebedsopaérresnlts i dataa
recordi ng procedure, and output the results of such processes to the

headerepriductivhi antheretessbapparaflsso, the DVD signal  processor 14 executes
di gital -anal og conversion of drive information such as spindle control,

tracking c r . kO | r ' r t he
system con?ﬁHgl ?ét’ra Ii‘%%?(a;mgggélé ee‘%%ghﬁlg%g@@ dﬁgF%%gﬁdﬁgﬁﬁlblgﬁﬂFﬁe&% ve
signals to a.notor, driv ontroll.er. 18. The anal og front d.bl.ock ,16
gener iR dvRigh e dBleRed. S5k SPRliegh B e Lompety/chaid Bipae Somt: od
froman optical head 19 to the optical disk 2, and outputs the control
‘si gnaladdpoto thet timeegivasiostrnoliplexed datd, dgadenmionndtion aakqusston DVEsep,
according to the light anmount control signal, the anount of |aser beam

pr oj edieader DifbEmhtien @it dr aktedisidn Bld bPMhd ke Qipider Bhe BEREOILSS Bie &ysta@nst ant
value for data reading. On the contrary, for data recording, the anal og

A R
the system controller 10, the header information processor 7 will produce data such
as UDF, VMG, VTSI, etc. and output these data to the DVD signal processor 14.
Also, for data reproduction, the header information processor 7 will separate, from
-output data from the DVD signal 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




DVD signal processor 14, to thereby el evate the anmount 19fsdpasgtier2e06n
intermttently fromthe value for data reproduction to a value for data
recording correspondingly to the output data fromthe DVD signal processor
14. Also, the analog front end block 16 anplifies and processes a result of
detection of a return light supplied fromthe optical head 19 to generate a
19 Septenber 2006 18 reproduced signal whose |evel varies correspondingly
~to atrain of pits formed on the op{1cal di sk 2, and processes the
reproduced signal for binary discrimnation to yield reproduced data which
will ke anploig feont endHdocivi6tsi dialthecongesyr foralata wepteduhtoabtheeDpfBcessi ng
of the result of return light detection, the analog front end bl ock 16

Wl ganel 3irecessbi ¥ Kirilbeaiones dsédling, dndrdaBlSg @t rdti @rfdctioh sftheh the
| evel s vary correspondi ngly to magni tudes of tracking error and focus

&1 gnal HEREE SLHF e A HRRLRnd 4955, T6TRRRBLY hrb s Bb Phfuf ety 1
lied with t dri ignals f the,. DVD si I 14, d
i ve TV RRIHRT Eoticcaisha hip aaseomling Srodsdiitel uld Abiovt SherssiEal | y

- the notor drive controller 18 drives to rotate a spindle motor 20 and sl ed
- moor 2f smichhprogesses ftor thepheedee infortmagionapesbadt ConAdsy,, thef DMI2 segnadr i ve
signals. Also, the notor anplifier 18 will drive an actuator installed in

‘the opdéabr NeR@ExEBust Hidikg-afhiose cohvBRlicn foF dHvaCckifBemanshr alckand focus
control, respectively. ‘ '
spindle control, tracking control, focus control and sled control data supplied from
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




The spindle motor 20 chucks the optical disk 2 and dri yeSepembet ates t he
|latter at a predeterm ned velocity. The sled notor 21 makes the optical
head 19 novable radially of the optical disk 2. Supplied with the |ight
anount control signal fromthe analog front end block 16, the optical head
19 will emt a |aser beamfroma sem conductor |aser incorporated therein,
and focus the | aser beamon the information recording area of 19 Septenber
2006 19 the optical di sk 2 through Hh objective lens. Also, a return
light, nanely reflected part of the |aser beam projected on the optical
di sk zeprgdgméétgrxab vmoa@rbaef vanen edrrpspeatiaghctoa tedinnenpito fortmmel opt i cal
head 19 through the objective lens, and the result of light detection is

suppl tigdopcdlitiskiiahad froofiscetit RiRokud& si gﬂap f&bd)ﬁﬁir)l' ¥isckRAmhadbnibe

optical head 19 is novable by the actuator driven wth the tracking and

focus % i V, a fo us there

cont r ¥jaqebRiduled Ba! SRR wif Pgs@ﬁlﬁgnﬁ I TOUPRiB g Erat ol
accorgv té the |i ht am)géh control gnal ,. whereby the infornation
recor %8 ¢ 8Roye Rrﬁ essing of dhe gesult 9 .rgtqracléghtyd@q:@tm dhei analegdemdt ure to
record desired data there. The systemcontroller 10 is a conmputer which
cont r ehd bloek dpewdl igonerate nHeackent iermrapignaladnd éearsdaréipbignal of GthicBy
executing a processing program pre-installed in the optical disk

etk e poRingl, 1 SRS PO ME A v
det ecf&gepﬁvél?e a8 APuf 1k §PFaR! BClhe Pornt 18 BYRAP Q%g%%?ttcr) Ghe esrys%em
' 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
.‘0pti‘cal 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




controls the operation of each of the conponent blocks1gkﬁgﬁﬂmﬁgqoégcalIy,
the systemcontroller 10 will be supplied wwth a tracking error signal and
focus error signal detected by the analog front end block 16 to generate
tracking and focus control drive information, convert these signals by the
DVD signal processor 14 into analog signals and supply the anal og signals
to the notor drive controller 18 which in turn will control the tracking
~and focus of the optical head 19. AI¥b, supplied with the header

i nformati on detected by the header information processor 19 Septenber 2006
20 7, thehepsiyal ehslc dhtthrlulghr af Oobyectiveelenst Alk@serreveamlipho) aametly pasi ti on,
generates sled control drive information fronlthe result of .detection and

suppl yefldiged | g% ro'T’BthleolﬁsélobEﬁ'& P}'Icgeb&fdob t@éﬁcﬁﬁﬁoﬁ 4 uﬂi@% Ogeéeby

performa se and the Iike. m-arly, stemcontrol w1l make

f f ntro he bas ons .of, th stem
cont r BigcsTegne rnb@%e@%ewar EREnGt pELRe &P@Rafaefﬁ%w thecebiegli i v t he
foregoing. Here w be described with reference to the flow chart in FIG
6 opeleasi and thm@sw pf light datestion wsrpplictdam thoranabog &ront @nfldplockidita r ead

or wite after the optical disk recorder/player 100 is turned on. In step

~ SP1, The objdtal letls oF theopticiidplday®is AdRabk by tesctontor thpient WRhIHet €m
controller 10 goes from step SPl to SP2 where it will judge based on the

resul {ra@fingehRd ol %fontbe rRRE fgialsdité kl}a%ef fHfMAc Ee‘fi{%% Ofg)gglggg ? m (not

shown) whether the optlca I's set in place [ I sk
r ecor gﬂt/r&ll ‘erA:} thv.le Em{orﬁ%tr ﬁgs!'ér beanJl is ﬁl rrnlttenﬂy elevated according to

- 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
(;ontrols 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 traéking and focus
control drive informatiqn, convert these signals by the DVD signal processor 14
into analog signals énd 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




in step SP2 is negative (no optical disk 2 is set in phaseptenibie280sst em
controller 10 wll repeat the operation in step SP2. On the contrary, when
the optical disk recorder/player 100 has been turned on with the opti cal
disk 2 | oaded therein or when the optical disk 2 has been | oaded after the
optical disk recorder/player 100 is turned on, nanely, when the above
result of judgnent is affirmative (t2$ optical disk 2 is set in place),

the systemcontroller 10 will go fro step SP2 to SP3. It should be noted
that if the optical disk recorder/pl a)l/ 100 is turned off when the system
cont r dh ItBe syeteng coageler 1§ wale deieetad ilageriheas-ppojspied poRitionsgensratsst r ol | er

10 19 Septenber 2006 21 will go dlrectly to step SP4 where it will exit

this skl aditiolg doiver @gforgiation Branedw aefwplovnef d@tédtiod ramt euppRa, thiehe
systemcontroller 10 drives the sled notor 21 to nove the optlcal head 19

to th 055 I S d wth
t he rggﬁﬁﬁﬁﬁgﬁ%ea |ngqﬂ2§ﬁ|nneﬁg%§?H%F§§% @T%ﬁ?ﬁ% aPe #%%ﬁ?ﬁQ

si gnal 0 In case the o isk,2 is finalized on the
ver otbe BEr oninaty, o sySlERyepReots: 101k RENGR St IR T RIS si gnal
processor 14. On the <contrary, if the optical disk 2 is not any finalized
one, thBr®kstem controller 10 will acquire information in the RVA area
fromthe DVD informati on processor 14. Wen the systemcontroller 10

det er mi nes Thaskbi®©bpteions fofr hBisyarem Bohite IBVA0, dfreact hotthdabtichipdiskl r eady
been recorded in the real -tine data recording area of the optical disk 2,

" t seal Gh6e peBh deBLiGa nfjtl%(f(?reéﬂn Sfliel%ngllyﬂgﬁgsc\ﬁ%@d Ut rdiBrence to

~ the flow chart in FIG. 6 operations that will be made by the system controller 10 for
data read or write after the optical disk recorder/player 100 is turned on. In step
SP1, the optical disk recorder/player 100 is turned on. Then the system controller
10 goes from step SP1 to SP2 where it will judge baseti on the result of detection of
the opttcal disk 2 from a detection mechamsm (not shown) whether the optical disk
Zmsﬁmphwnﬂ@oﬂmd&ﬂxwm@ﬂhwxNO Hﬂmmmﬁdﬁﬂgmm

_ 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
recerder/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 frotn step SP2 to .SPS' It
should be noted that if the optical disk recorder/pla-yer 100 is turned fo when the.

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




each VTS. Thus, as in an optical disk drive to record qgcgge&ﬁm%%an
ordinary DVD, the systemcontroller 10 will acquire management I nformati on
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 reading the real-tinme data recording
area, the systemcontroller 10 wll 1aI So acquire internedi ate nmanagenent
information, if any, found recordeoaln the real-tinme data recordi ng area.
Thus, the system controll er 1Q acquire al so managenent. informati gn for an
ext ensilBngei dieethy taeficnredP4i Where 1bVmIIL | &rdb thisr ReRrOdBCIBEABY deFariRgg of
the extension file fromthe optical 19 Septenber 2006 22 disk 2. The

syst epramdure(pered®ffyi | | record and hold a series of thus acquired
managenent. i nformation in a built-in menory. Next, the systemcontroller 10

goes to Stgg g%im lj[%héé)('stt\ﬁ‘fn' +01i. 95 WelHRs thétslédsmdiéﬁ Qq!%%owe tRgect the .

~ optical resu judgment is firmative, e system

opt capiiiens 'l p EGhnEEhedq n B o S”‘tf%ﬁdﬁﬁra&@stﬁmﬁh@ upp i ed

wth an |nstruct|on for other than the ejection of the optical disk 2 from
the uséih theesulinfaeading the mermosg@é@umif@ﬁngalegreasﬁv@n Gedpy Ivsegnali t wil |
j udge which the supplied user's instruction is, recording (REC),

I epr ogtoicis oy I4°B) Imcaseaheroptical didkedis & finadeed &ne;“mersytstdm nontrol’lElBlO

(reproduction)”, the systemcontroller 10 goes fromstep SP6 to SP7 wher e
C Ui acquire data in the VMG area from the DVD signal processor 14.  On the
o contrary, if the optical disk 2 is not ény 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 optical di skgZeprshtidnepoget urn
to step SP5. When the user's instruction is "REC (recording)", the system
controller 10 goes fromstep SP6 to SP8 where it will 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 sg—called finalization, the system
controller 10 will skip over the rec gding procedure to step SE S since

t he optical disk 2 has been processed against data recording. Al so, even
in castiskne ophe sxptean senprojler 40pyil meead; and ihold ianstricseal thist acgaredbl e,

the systemcontroller 10 wll erase the data existent in the optical disk

2 wi t mankgemesdigfemhationin & bailusemandrpr oceed to data recording. 19
Sept ember 2006 23 When the user's instruction is "Power off', the system

controller e [ L1 n of f
the pover ot Rag sy tBLERERISTR) BBsCKy SPACSPS e it vldRRE RS T ep
SP4 where it will . exit.this recordi o] reprodyci n rocedure. In, the
recordf g BIFLUSted E‘é gﬁSEéﬁBr B@é‘cﬂir @@k éx/nen 8 g}ﬁ irg%ﬁt dq%skllg.gm%flt BVD RW
the systemcontroller 10 will adopt the ROWNnethod to record a noving or
sti | | “affigmatives thesystenigengiollier 40 willsinsgucra Bading snechahism (hotr shoyp)anat i on

of the recording of a noving picture file and a still picture file to an
opt i cab ejectkthbayptiogl diskfd 4ed theatgd back destepBPRI n, nanely, a virgin disk,
by the nmet hod. Updating RVA Information acquired fromthe

On the contrary, when supplied with an instruction for other than the
ejection of the optical disk 2 from fhe 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 uséf‘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 ovér 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.




-recor Eﬁc%gdé%&pnl??ér 160!andahan s to %fbg:x %@tﬁl x{vﬁ%rre% Wiﬁeeg(

- Also, for ¢

.optical disk 2 and held in the built-in nenory, the sysbespepiidgreober 10

performs padding to pre-reserve the |ead-in zone, UDF, TMP_VMd area,
TMP_SBM area, and recording areas for top titles VISI and VISM VOBS in the
optical disk 2 in as ,shown in FIG 7A. It should be noted that the

"paddi ng" refers to a process for reserving an area by recording there

dummy data such as null (zero) or t | i ke. For recording noving pictures,
- VISTT VOBS nade up of real data is efined by sequentially recording video
data as sh in FIG ,7B. Upon copnpletion of the real data recording for
one title, the psess pastrugtigsoisdedowersil, ebe mystegn reeadiodiengl hgess f or

subsequent titles VTSI and VISM VOBS, padding is done. Again at the

begi nirony step NP /S PAnathdieHt SBNM moeced pslairachié shespower tatid &ptiddl.diglnd VTSI
and VTSM VOBS are defined 19 Septenber 2006 24 correspondingly to the

{ fhis tr@@orﬁﬂir%{if'ﬂ" di sk.

nuously recording a n rea é a 1S recorded next
to the apea added,with the preceding VIS to define VISTT VOBS and VTSI

BUP, - K lﬂ)cdagipﬁﬁc?@rﬁone for reserving recording areas for next titles
VTSI and VISM VOBS. Note that "TMP_VM3" is a provisional VM3 recorded

" toget her wiit the vaeIrding esepdletheoabove tiwecedos,dwhgn dhe oppticaltdisk hds

includes the nunber of VISs recorded in the optical disk, disk nane
i nf or DAIDRIW, pthesisgatenadbnastles W Wilbadopt the ROW method to record a

Iiloving 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




99 titles, title name information, etc. The "TMP_VMA " 1§ $ehRpdp0dd | at est

information for all the titles (VTIS) having so far been recorded. Further,

"TMP_SBM' is space managenent information stated to inform recorded areas

irrespectively of the existence of any extension file and even when the

I nformati on structure cannot be understood. It is nmade up. of a tenporary

space bitmap nmanagenent table (TI\/P_SfJ?Jg/I_MAT) and space bitmap (SBM as.

- shown in FIG 8. The space bitnmap nmafiagenent table (TMP_SBM MAT) is a table
stating bit size of the space bitmap laid after the table TMP_SBM MAT as

shown Cpﬂeﬁw%nghy 1o thee preondarg obtles rem dpipl e Thuspere VBl iagespidegdeent

Tabl e RBP Field nanme Description Size 0 to 11 TMP_SBMI|D TWMP_SBM

i dent tlie eptiddl digkes 12 and 13 TV_VERN Versi on nunber of TMP VMA 2 bytes

14 and 15 Reserved Reserved 2 bytes. 16 to 19 SBM SZ Bit counts of SBM 4

D123, o2 PR Tt SRS El G Bay Tovl
i TNP—EQ’Fe%CIIJEaBA\@& w}_t}{—tﬁg%'}leée%?ﬁg \r8 qg dle%?nes{J%ISiTolg‘}(}jﬁS and VTSI BUP, and
| padding is done for reserving reéOrding areas for next titles VISI 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.



versi.on nunber of TMP_VM3, SBM SZ (RBP 16 - 19) statiAg dpenbérbeses

of

valid bits in an SBM area in which one ECC= 1 bit according to | SO | EC 646:
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Reserved
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24 bytes

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

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

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

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

w3 1983 (a-character) to recognize the TMP_SBM.

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

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

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

SBM increases as NWA increases. Bits outside the SBM may be O or 1.

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




By finalizing the optical disk 2 in which a real-tinme qatapfe®erdoory area
is defined by sequentially recording VISs, UDF and VM5 areas are defined
in the optical disk 2, and further a lead-in zone and | ead-out zone are
defined as showmn in FIG 7H, thereby making the optical disk 2

i nterchangeable with a read-only optical disk. On the other hand, for
recording an extension file of still_pictures or the like, extension files
EF are sequentially recorded startinﬁgat the top. of an area reserved by
paddi ng, internedi ate managenent informati on TMP_EXTlI is recorded and an

area fhe aptiext disktd nof velr Gaelizashisvpaded dn e optcalndisk reeordedplayer 180so, 19

Septenber 2006 27 correspondingly to recording of this still picture file
EF, i ahdriredi @t Be rewagetent sinhildroprovekons PYHoRAEd ftartinpaagkewnd of at he
still pictures tenporarlfy until finalization of the optical disk is

ot r Sr SeRaHEHAS AR O Raldacdlfrctbin sipp SP2TRPIY, S oA REICHERETL) 1 o

10 will repeat, such recording of an e tefsion.file .and 1nterma§i ate
manag EATROLY -V BFIERY iTBRAVIDgNHC %ﬁde@%@ maging ¥ addigenalyhyritkddPng. on
the other hand, for recording a noving picture next, VISTT VOBS and VTSI
BUP aitke ppticalddisk @dext 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 movi ndppitied Ufigalizdtfora§ TEDFa andOW NG Phid Uiéncrafed, agsomtinmntd nthel GS. 7E
.and 7F.. Thus, one VIS is recorded to o |
management information thus generated and held in the memory to define a lead-in
- zone and lead-out zone.

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

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 pictufes 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,




the optical disk as shown in FIG 7G Note that the inygicgp@hcf 20Bagenent
informati on TMP-EXTlI is necessary for reading extension files, 1t 1s made
up of attribute extensions, addresses and sizes of the extension files,
date and tine when the extension files were recorded to the optical disk
2, and it is collectively recorded for each of the attributes of
successively recorded extension files, as showmn in FIG 10. That is, as
shown in FIG 10B, the internediaté”nanagenent information is nade up of a
header, and file managenment information DJ, DW/ and DMA for the

at t r i porrespondenglaxiansicerding rofdhssestilh peuorfits Bt aefermddfate smmgemeR)2 and
FJ3 have been recorded under the instruction fromthe user, then two MPEG

7 f or rEbiAAEt6h | EMIFNTL TaAnthr AiMadaf@vent f Seet stiepicRRLS teripde@qly afipr ded
and further two MPEG 4-formatted files FM41l and FM42 have been” recorded,

as sh -l r | hhter l4af e nt

i nf orﬁa“@ll%aﬁl@ngf ctag:bsp ti%gtalg%ggeg@h?‘%ggtsf géﬂ%ﬂfi?ﬁggﬁ %Fj anr gg%ggggﬁﬁn t he
optical disk tﬁ and al so thege addresses of subsequent file managenent

i nf or FSERYIY Bhesyitesngonispier Bte that the references "DJ", "DW" and
"DV4A" indicate file managenent information defined in JPEG MPEG/ and
VPEX, resPectrémaiding Aineettehsiomafikgearitthe nfysterat ¢amrddierf 0 vedlc et ri but e
is recorded for each - of the managenent information DFJ1, DFJ2 and DFJ3 in

each &idrereorghevef il dxkéasiod ¥e EMAndontGsRAatenaafXs GRS OMbithation
attribute, address ADDR, size, data and time of recording, etc. are

?" | OCRMES ERTINEndRBGRTERh bETA WA WY Patdid)! ©BH" ald | Sher hand, for
B 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




as shown in FIG 10D. Note that in this enbodi nent, wheasepemb2FSotmsed
still picture file is applied as an extension file to the optical
recorder/player 100, only the file managenent information as shown in FIG
10B wi Il 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 nnvingﬁpicture file is recorded to the
optical disk 2, the systemcontroll 10 will record a conbination of the
file and managenment information to the user area on the optical disk 2.

Al so, begn resozded ard fugihemiwnMREEGeA Jormatted files Fvkdr altiFMA2 havopedcal di sk

2 is anoving picture file, the systemcontroller 10 controls so that the

managerended, rfsoshortr anFIGI [@Aadte headerxtdiBd SephE iermate rr%ﬁlag\héﬁl@hﬂﬁt ion
for the managenment information will sequentially be recorded. en the

e IO SISO HIESOHAE ) by e LA

- other than a noving picture on SO
that the . file_and,,nanage t inforgation for the file w ll_ bhe recorded
sequenendi 4150 i addissseiy SubsegreRtgler BRRARSERt mf@r%%%i?{!eﬁ?wna mat i on
I's converted_according to the attribute of the file in consideration. As

aboveDMhen Nege i thasr tkeli referomgnag&dhy DM hetricon DIMA EXTididase  fikaus
. recorded, the systemcontroller 10 will store the internedi ate nanagenent

iAd nfS g,rmhhgemiﬁﬁ;ﬁéﬁhaﬂim defihed WIPEG, MPEGY ¥nd MPEGY, fipeb@lélyl t there.
o | The file management information DJ for each atiribute is recorded for each
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,

- when the file going to be recorded to the optical disk2is a moving picture file, the

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



~when the systemcontroller 10 records internedi ate nmanagsaprimbenbooasmat i on
~TMP_EXTI in this way and then records a still picture file again, it wll

simlarly record extension files sequentially and then switch the

recordi ng node of operation fromthe noving picture recording node to the

still picture recording node. Wen it is instructed to start the recording
in the still picture node, the syste controller 10 will record the
i nt ermedi at e nanagenent i nformation  EXTI to define a padded area, as

shown.in FIG 7D. Then, the systemcantrol]er 10 w Il recoyd VISIT VOBS
2nd VHPTBBRORARE Ui ORaZRGIL AT RA 0D WHLHAETHA N be Teaiicdoy BAGE: ng. as
showmn in FIG 7E, and define VISI and VISM VOBS again at the  beginning, as
shownthenfile goingrto Fhuecornded teytheapticahtlisk 2 as alQillvpidtureefiter dthenehaViS next
to the internedi ate managenent informati on TMP_EXTI in the optical disk,

as sheywsving plcture’ Gilel Iheepy SRR cotifiler 3Q0VELAIbIE sBPAYAR BRIl @pad, the

- optical disk recorder/player 100 records a conbination of a still picture

file not. .l . Vi.deo . nage t . infornmation for the
st 11 WaeR et RO AR £ R B P B8, SRR RPon AR “BhaseBi o
format. Thus, .in the conventional optical disk drive which supports only
the  BAsTYIRge Sommeatriar . thehBRNaERMERT IDYEERGE] S ponvatedipsrording taeheched
for a real-time data recording area according to RVA, only VTSI and VTSTT
VOBS, atthibutegoMi® ieringemsideratidbmr mati on, are detected, and an extension
file of still pictures, not defined in any way, and internedi ate

managenment AnhB6vEtwASn fBe #nférmediate management information TMP_EXTI is

thus recorded, the system controllér 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.




.extension file will not be recognized as any significamng Seplembefpodehe ot her
hand, in an optical disk drive which supports the above type of extension
file, the VIS nanagenent information as well as an extension file of stil
pictures and internmedi ate managenment information for the extension file

wi || be recognized. Thus, the systemcontroller 10 will record extension
files without influence on the reprgguction of noving pictures in the
conventional optical disc drive. Thus, when instructed fromthe user to

finalize tke; I.C i i th tension.files r rded therein as
above, t helwgﬁltgltqﬁei% @;oor# r §5F®ﬁ%’ \%lgq Ppﬁgﬁgﬁﬁem IGRlExey ﬁ@ﬁw ]Eq’?gr‘iﬁatﬁagerrent
I nformati on (VTS£ ang1 VISTT VOBS) .for all the titles having thus been
gener SOEWIRRHEGD pEa sHEEture THe Qofim Hirc AP viden forapat andrthe mhees geneent
managenment information for all the extension files, and record the UDF

dat a inforimatioptfor ahe dititkpRitumsfikhalumg with! SmavingAbisturetfile isydiceDVD
controller 10 will generate VM5 data fromonly the managenent information

(VTSI vang fPmaept wﬁﬁriﬁ&@%on%n%ﬂﬁiap@?&iﬁ@&ﬁfée ﬂh&%}ﬁ@@f@mﬁga ecord

it ‘to the optical disk 2. It Is Inportant to no VMG

dat a generated according to the internediate.. agenent i nf ormati on
hel d r@h&“ﬁ‘é’rﬁ?"g‘k Phen, the. thug Eecorzd; %tl?aécé’rsggg % ReargBedafts MG i n
this way, . the systemcontroller 10 will define |lead-in and | ead-out zones.
| t shwiﬂlra%@%éewdé& e aesmdingte RMantondyl ¥d'S1engd MTSEENQBS, he UDF
and VMG data, define the lead-in and | ead-out zones and record the

i nt er bewiga Ve Sramergeeerdnt | informat ¢ nareadi¢tebyedp winduin iexeershen dler@sSpgindi ng
~data to '

pictures, not defined in any way, and intermediate management information for the

- extension file will not be recognized as any significant file. On the other hand, in
an optical disk drive which supports the above type of extension file, the' 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




!

- Thus, 1n this e

the DVD signal processor 14. Therefore, in this enbodi nerde tdrhteer Jobe dat a

“for managenent of the conputer will include nanagement information by

whi ch al so an extension file can be recogni zed and accessed but the VM5
data for managenent of DVD reproduction will include no extension
file-related information. As shown in FIG 11, the systemcontroller 10

w Il reproduce the UDF data for man ment of the conputer to generate UDF

~in a separate folder in the sane hiefarchical layer as a DVD title so that

only extension files will be displayed., For. the. internmediate . managenent

i nf or Yek? bh YaBNdopalthadilss: pad reduddt ig the epiiealdhigle 2t o IFIsampertant; e
systemcontroller 10 will generate UDF with no file nanme, address

i nf or tamicon thaguhb EPRandddMSsdatetae gemenged tacorting ttostheulndteripeediateed t hat
the systemcontroller 10 will of course generate the UDF so that each

ext engi O obiedit g@@ﬁgg@fﬁﬁ@g@ %l‘%iafﬂeh%ﬂpré’%ﬁt a%ﬁt gﬁé.esmé,' ha%{grg%&%\%d etc.

opt 2 1S repr ced by a

conput.er fil f provi sional .internediate .19 pt er 2006, .32
oot MOF s, YAMCD I YR RAF s ey caisoter, TR HE R Jor-ihando i ca
disk 2 by the conputer is made invisible fromthe user so that the optical
di sk leagcewtdeongst ayléshooll alsa be voted Hyitthe sysiem evsaollar dPewdbireqard. Thus,
t he conventional optical disk drive for DVD can only read noving picture
fil estheediiDBeghd WME dathj dafindithk Ralyinr endrldadrouyMondatand eeddné thpt i cal
disk 2. On the contrary, in the optical disk recorder/player 100, the ‘

Syst effitermediate management information, all by outputting the corresponding data to

the DVD signal processor 14.

Therefore, in this embodiment, the UDF data for management of the
computer will include management information by which also an extension file can
be recognized and accessed but the VMG data for 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




~controller 10 acquires UDF and VMG data in step SP3 i n1§Septetniien 20081t r ol
the operation of the entire apparatus for access to each of extension
files based on the UDF data, to thereby reproduce the extension files as
well. It should be noted that in FIG 11, "Root" is a root directory,
"VIDEO TS" is a noving picture folder and "DSC' is an extension file

fol der. Al so, "DSC0001" and "DSCOOO%iZare extension files, respectively.
Thus, the optical disk recorder/player 100 can record a noving picture file
in the. DVD video format .and.also a conbjnatiopn of a still picture file
and  PADRESBAN LI ORRAUGREHE i g 67 MoreDrsqiancobidee antlah 195 vi deo

format, wth no influence on the reproduction of the noving picture file
i n t hisy cheveompeiat isomddealindisslled fromm. thdotwser hsa  that r éseomogtichk digk ensi on
- files as above, the systemcontroller 10 will record and hol d nmanagenent

| nf or fERbtdu/f1aVe L P00 i abEsdeigl9 e BhpfovedSnigpetdbilityoui | t-in menory. On the
other hand, for finalizing the optical disk 2, the systemcontroller 10 19

?2? Le{'ﬁe;n%@ﬁ%ath%?laé\“é%%%%%? @i@a@@@@@i@&%&éﬁ%ﬁ%ﬁﬁw@ e a
- ccorIEHEq IR dECABIFIE. UienAPaEHY s 2 b P has VMHOUR dadibyOmisRe

conputers fromoptical disks which support extension files, and only
movi ndiski 21 ui@s thancomtraryadnbthes apgical disk recorder/player 100, the system

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




conventional DVD-oriented optical disk drives. FIG 121si8yentbdr20p6 of
operations in the recording procedure having been described above with
reference to FIG 7. When this recording procedure is started, the system
controller 10 goes fromstep SP11 to SP12 where it will judge which the
user has instructed to do, recording of a noving picture file, recording of
a still picture file or finalizatio When the user instructionis to’
record a noving picture file, the s;l"sa'tem controller 10 goes fromstep SP12

to SP13 where it et her the, use S Jipstructed, to start the
recorﬁ’lugge“ﬁat?hgﬂf‘le%‘lll %%Wr th g@%b@%@m W@ﬁ@%@, ani3{ga syst em
controller 10 will repeat the operation in step SP13. |If the above result

of j urhgeeed by pdddingeoi generateeUDS taewh ¥ ehd edefir® gdesdfinanmst epd SP13 to
SP14 where it will record real data as having been descri bed above with

- ref erma%ﬁtozdﬁbG Thiss, e ﬁnﬁﬁﬁgeﬁl@ﬁt ﬁﬁ‘éhﬁﬁh@ﬁ’ Rhh Bklr8Eord:daRrthat fhoVieP SP15
where it w il judge whet her he user has instructed to stop the recording.

10 vi 114 G5 bisghie, R pelreib By e Sl Bl itfeal GHRMARER <L ne'

operations in steps SP14, SP15 and again in SP14, 19 Septenber 2006 34
t her eBiPREBHUBHENSIONy THe%0 R8N PTHEAMERNG, PIFEFES HADRLRE eT6a8s 1% 0§ udgrent

is affirmative, the systemcontroller 10 will conplete the recording of
VTSTTcoMRAtiotal B ViDtdriented optcahdisketrivedi ng of real data. Next, the system
controller 10 goes to step SP16 where it wll sequentially
FIG. 12 shows a flow of operatlons in the recording procedure having been
described above with reference to FIG. 7. When this recording procedure is
started, the system controller 10 goes from step SP11 to SP12 where it will judge
~ which the user has instructed to do, recording of a moving picture file, recording of
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
6f 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 instructéd to stop the recording. If the result of judgment in step

SP15 is negative, the system controller 10 will go back to step SP14. This, the

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




define VTSI BUP, VTSI and VISM VOBS areas in the Opticabgﬂ%ﬁﬁhﬁéfgb@§reby
recordi ng one VTS, and then goes to step SP17 where it will exit this
recording procedure. On the other hand, when the user's instructionis to
record a still picture file, the systemcontroller 10 goes fromstep SP12
to SP18 where it will judge whether the user has instructed to start the
recording. If the result of judgnent4§n step SP18 is negative, the system
controller 10 will repeat the operatqon in step SP18. On the contrary,
when the above resylt of judgnment is affjrmative, the system_ controller 10

goes fhesabyseguapialyt seospd el cdate. wWhen doep@oys Texuli i mdement ifor  the

still picture file as having been descri bed above with reference to FIG 7.
Fur t heffirmhdtéves ybe systenncomidliber 10 wjhasomplett the Sea30dmigesfeVTSTH VOB dge
whet her the user has instructed to stop the recording. If the result of

| ud | | : | he systemcontroller 10 will go back
] UagRat, g%%@%&&dlﬂgﬁmxﬁda& y 9

- to step S e system controller 10 repeats the operations in
steps SP19,.SP20 and, again.in SP19 to sequentially record the st.ijl
ot crure 11 NSl e D Febeaes T ebf 1 8Hene 16 svierprf Sl A0BeRHA sy st em
controllLer 10 term nates the recording of still picture files and goes to
step define WEPE BUPWMTSE asdr MTSMeY areasnin gk ophical disk dathaaby 19
Sept enber 2006 35 and goes to step SP 17 where it will exit this recording
pr oceghooedinghene tWES usied 'then goies totstop SBL7 wheee at dvitlatxit nkisateedrding
finalization of the optical disk 2, the systemcontroller 10 goes from
step P dufe SP22 where it will ‘ '
| On the other hand, when the user's instruction is to record a still picture file,
- the system controller 10 goes from step SP12 to SP18 where it will judge whether
the user has instructed to start the recording. If the result of judgment in step
SP18 is negative, the system controller 10 will repeat the operation in step SP18.
On the contrary, when the above result of judgment is affirmative, the system
controller 10 goes from step SP18 to SP19 where it will record an extension file for
the still picture file as having been described above with reference to FIG. 7.
Further, the system controller 10 goes to step SP20 where it will judge whether the
user has instructed to stop the recording. If the result of judgment in step SP20 is
negative, the system controller 10 will go back to step SP19. Thus, the system
controller 10 repeats the operations in steps SP19, SP20 and again in SP19 to
sequentially record the still picture files. If the above result of judgment is

affirmative, the system controller 10 terminates the recording of still picture files

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




judge whether the user has instructed to start the recoydif@mbkf2ddee result
of judgnent in step SP22 is negative, the systemcontroller 10 wll repeat
the operation in step SP22. Wen the above result of judgnent is
affirmative, the systemcontroller 10 goes fromstep SP22 to SP23 where it
will finalize the optical disk 2 as having been described above with
reference to FIG 7, and then goes t% step SP17 where it wll exit this

o ~procedure. FIG 13 shows a flow of operations included in the reproducing

procedure shown i G, 7.. W this repraoducing procedure is started, the
systeﬁrﬂd&ﬂ%rt%ﬂe@rﬁg &@@Eei&‘aﬁf gkt phuspeqordingsprdcediet-e it will judge which

the user has instructed to read, a noving picture file or a still picture
file. WhenWhen dbenissr's nastructiormis its récordr éptaorklatedoty fihabzaton o thect ure
file, the systemcontroller 10 goes fromstep SP32 to SP33 where it wll

j udge opfighhaiskiNghe BZ%ﬂ@énﬁBH&f 90199s fRor s spe troegg%ﬁyﬁ%re% wifi the

result”of judgnment i35 negative, systemcontroller repeat the

oper at | [ SP33. en.the abpve . resylt of j.ud is affirnative,
he. ool hgb et i ier RSO UTRTRE IS olha B " ms rfaf ol
contrgl _the entire aggar atus to reproduce a novi ngi picture file designated
by t hirdgreent,in nsteRf aP3Acls negeee.nthimgysem cantoolian iOnwild| repeat tthe
menory. 19 Septenber 2006 36 That is, when the optical disk 2 is a
fi nal bperitimmein step SPR2emWhen rthe| aboveOresult! of fledgment heaffidistbe, ahea fil e
in consideration on the basis of the VM5 data held '
' system controller 10 goes from step SP22 to SP23 where it will finalize 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 instruction is for reproduction of a moving picture file, the

system controller 10 goes from step SP32 to SP33 where it will judge whether the

user has instructed to start the reproduction. If the result of judgment is negative,

the system controller 10 will repeat the operation in step SP33. When the above

result of judgment is affirmative, the system controller 10 goes from step SP33 to

SP 34 where it will control the entire apparatus to reproduce a moving picture file

designated by the user with reference to the management information held in the

- mMemory.




in the built-in nmenory thereof, and instruct each of the Suptgpaee206s of t he
optical disk recorder/player 100 to read the file fromthe address. On the
other hand, in case the optical disk 2 is not any finalized one, the
systemcontroller 10 will detect the address of the file in consideration
on the basis of titles VISI and VISTT VOBS held in the nenory and record
of correspondi ng, and instruct each 8f the conponents of the optical disk
recorder/player 100 to read the filé fron1the address. After instructing

the repro tion as above, .the,. tem roller 10 goes to p SP35
where it it asu&a@wa%@[%icamésﬁ% &8 hEgalis paeié&wt%mo@wﬁer 0>
reproduction. If the result of judgnment in step SP35 is negative, the

syst ewill cetact the address wif lal fileanuransiderstiep o8RA4 . batisusf theh€Misdambebdt r ol | er
10 repeats the operations in steps SP34, SP35 and again in SP34 to

- sequept fiR &Mittﬁaﬂxeﬁmfyrmermhﬂd @nétfd&%a@ﬁscbfgm%dcdm éﬂﬁty%?rme Qgﬁfcaﬁ ot her

- hand, when the above fesult of judgnent Is afflrma Ive, th g syst
-%BSE%%O%@@%&FHW 5 I Pk R ARDRE B RaadRe "0 e SRR AR, 1 o

- case the ser's Lg i(rugtlon is to.read an_extension file the system
cont r eA%e ep@ﬂﬁa 15K Beleyshnalized gpesthe gystan |<>pnm011r3r jt Oawgal dﬁ@pher t he
user has instructed to start the reproduction. If the result of judgnent is

negat fheeaddress ©f shenfileont cohsiderativmwoh| theelpasis affetlep& B3I andi VTSTEp SP37.
On the 19 Septenber 2006 37 contrary, when the result of judgment is

af i ryoBRY held e thy Sha@RbEPAhAGELE#d 4P cBARSponding, and instruct each of the
2 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




fromstep SP37 to SP38. In case the optical disk 2 is aofdeptmepdoome, the
systemcontroller 10 will detect the address of a file in consideration on
the basis of the UDF data held in the nenory thereof, and instruct each of
t he conponents of the optical disk recorder/player 100 to read the file
fromthe address. On the other hand, in case the optical disk 2 is not any
finalized one, the systemcontroller, 10 will detect the address of the

" file in consideration on the basis of the internediate managemnent
information held in the nenory, and instruct each of the conponents of the
opt i cEPRrays Wheschedesnl| c&yaégm@m ivaffgmntives the spstemoponthellelid goss Aft er

I nstructing the reproduction as above, the systemcontroller .10 goes to

step f3839stepeSR3T to $PBS. j udge whet her the user has instructed to stop the
reproduction. If the result of judgnment in step SP 39 is negative, the

system c Oﬁg 8%&1, fle E@ti@%ll His®02 B8 Gk fhQLizs® Q)ngpﬁ?%ﬁgggﬁgﬁéﬁﬁ ? 4B

controller repeat operations T n steps agal nin SP38

cont rabet 1 adsESik S e L Posl deiitioniaun ibe Sosigp HediIE g hRodpabem

controller 10 term nates the reproduci ng operation, and goes to step SP36
wher emiemaiyl (theseof, tand rpgiraducacly pf oth@dmompdftﬂm;s oth thhi speebbdiiskent , t he
system control |l er 10 provides a nmanagenent infornmation generating neans

for geperddr/pigysmbegesesid i Glenitoreihé addeessi | © the Beherdeidlea caddd t he
DVD si gnal processor. 14, random access nenor y 15, anal og 19 Sept enber 2006
38 the optical disk 2 is not any finalized one, the system controller 10 will detect the
address of the file in considerationron 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 generating means for generating management information for a file to

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




front

front end block 16, notor drive controller 18, optical 1vesshteRbarrdogpi ndl e
.motor 20 formtogether a recording neans for recording the file in
conbination with the managenent information for the file to the user area
on the optical disk 2. Also, the systemcontroller 10 provides a control
means f-or controlling the operations of the managenent information
generating neans and recording meangi8 and it forns together with the
conpress/expand bl ock 6, header informtion processor 7, DVD si gnal

pr ocegsor

15 . k 16, t
i | voBEBhERAIGHE 16, Top dave REBMCHS” K ooRRaLbead 19t a1 Bndle RETAc ng

means for reading a file of each attribute recorded |n_th(_a optical disk on
t he bfmins togethbe a nmvadimgenteans ffor metowling eherfiedin notthénatpn oath dhsk 2 in
conbination with the file. The optical disk recorder/player 100 constructed

as hai’ﬂd?ﬁg@&%ﬂt ﬁ%?ﬁiaﬁ@ﬁ fof?‘li’l?é’ ﬁlé!"'té hhé %fséf gRa et the bglcﬁ didRct i oOfKkoas Wil |

be descri bed herebel ow. VWhen the optical disk 2 is by the usér into

r ocor s SRR BiaRad Eicohfibn il dof Boiro NGkt Sodlibtihe {1,

optical disk recorder/player 100, the systemcontroller 10 cont rols the
DVD sﬂm\manag@@éagm OnatAn SePEEAING Mmeans aadiiesoTding 18eans, dndvié [OHBS | ed
notor 21 in order to nove the optical head 19 toward the inner

ci r cutdgetlearcwithfthe onomiess/akpatid blatk Gphedder inforhedion pesesica hriovért ed
fromthe optical head 19 to the optical disk 2. Areturn light is detected

byt h@igggpgf&%'ss&ew tadend absess Qﬂh'ﬁf&y a3, BénﬁIo%ﬁﬁ‘éﬁ? éndiedeh 6! hgodpal og

- _ lock 16 ‘and system control e optical head 19 undergoes
* tracking. Gont LR Her %9 ol%t9 cat AR RS hnd %%mdle 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 recordér/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
tecorder/player 100 turned on or when the optical disk recorder/player 100 is
turned on with the optical disk 1 loaded in the optical disk recorder/player 100, the

: system controller 10 controls the DVD signal processor 14 and motor drive
:controller 18 to drive the sled métor 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



-39 focus control by the systemcontroller 10 via the DVYD SdpidtatherR00§eSSOr
14 and notor drive controller 18. Also, the detected return light is
processed by the DVD signal processor 14 to read data fromthe optical
disk 2. In the optical disk recorder/player 100, various kinds of

i nformati on recorded along the inner circunference of the optical disk 2
are acquired by the system controll ﬁ 10 through the above series of
operations and held in the nenory b 9I in the system controller 10. In

case ti k2 IS a rea optjc skf rmed by stanping or
in ca UtShEO ilam thgi syistemn; condrg qmai d yih %iﬂﬁlﬁ@a Pr9CHsor Ad phet ure
files recorded therein, the systemcontroller 10 wll acquire VM5 data

r ecor dedontinng contrellenh8r Aisoutiibaletented odtuthEghpisi racestied by2tharddVilhi ch i s
managenent information for a DVD player through the above series of

oper agioRAE prébessot N4 A6 RAHI §ath HofK thé E‘c%ﬁfd&? [diPk 36T Inl QRe opiRA] Idisk S

- I'nstruct ed by the user to reproduce the optical disk 2, the spindle notor

E?OLZE% USRS 0T aRobS I, o) BrOimBRR, sGoriaf iRe T e 1o o

the address of a user-designated title (seek operation), and with the
opt i caircwaserence ofndbe qenticgl 1diek (2 AR| stk byl thnaysisausonsiolies 1&n t he

basis of the detected return 1light, the detected return light is
sequethiroagh thenboes serics bf apghatidis zmdmmidgimaﬂhe menneg duwilt id, thb agstem

i nformati on processor 7 and conpress/expand block 6 to read video data
nmade &pntedlléPM).Ng pictures. Mre particularly, a read signal being a
result of return |ight detection and which varies in |evel correspondingly

' tO pit In case the optical disk 2 is a read-only optical disk formed by stamping or

in case the optical disk 2 is a finalized one having only moving picture files
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




- 19 Septenber 2006 40 trains on the optical disk 2 is poswpesaskrinoshe
.anal og front end block 16 to produce read data, and the read data is
decoded, deinterleaved and error-corrected by the DVD signal processor 14.
Al so, the error-corrected read data is supplied to the header information
processor 7 where the header is renoved fromthe data and the system
~controller 10 is inforned of the heagder. Further, the read signal is
supplied to the conpress/expand bl o 6 and broken by the nultiplexer 63
into video and audio_ data. The %%geo data is released by the vi
pr oceaHs @t optical diNpEds Prasiepset BE dhe pnglegdrentfnshh %éﬁdﬁ RIR U%m tor

12 or supplied . to an external apparatus via the vi deo/ audl o0 .encoder 13. On
t he otduer dianandtthe readidatalas alecededxdeintbettalvyd tand awdi-oopectedstsprth®é2 and
then supplied to the nonitor 12 for nonitoring or supplied to the external

appar ?@eﬁgﬁ?gp%cﬁkgﬁoi@“dﬁﬂs@ %@d&foxlﬁorré&eﬂ %5 i sﬁé)gﬁ?ﬁhmﬂ iGhe 1S a

recor however, when t optlca | oaded into

' th-eotl sk recorder/ en _the opti

 t ecor BeadeSinfRsitaty PIoE R WEiere i ReodeiaR bR B e o And s ¢ e
optical disk 2 to acquire RIVA data fromthe latter. In the aoptical disk
r ecor ssteiml egnirolierol0 isHaformes ofstbe headent sPerberyhe ragdpignalris sepplied e node
and in case the optical disk 2 is DVD-RW the systemcontroller 10 wl|

updat g theec&Mprestadpandl idock 6 hed rokey byhtheemltdypldxeietB iataviies dmd UDF

~ and VMG and also areas for VTSI and VISM VOGBS of a first VIS. Wen the

o user JRBbTARLS theNiakd dhhCisBRASE BY the vilie prRRsidr ANfroMi AROVATIG-

B compressed state ‘and displayed oﬁ 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




‘audio data are sequentially supplied fromthe video i npuepleamlsr 3ogsnd audi o
i nput 19 Septenber 2006 41 block 5 and the video data is conpressed by the

vi deo processor 61 with the MPEG technique while the audio data is
conpressed by the audi o processor 62. Further, the video and audio data

t hus conpressed are nultiplexed by the nultiplexer 63 and then the

mul ti pl exed data has a header added thereto by the header information
processor 7. In the DVD signal processor 14 provi ded downstream the

mul tiple dat.a has error correctiopn cogde added thereto, a der goes
"t er DOGH hEHIE BAER JAHELS SREBRRIH by dhe Hdsgaeesssr Alrmiihe MBERCesei o,
the analog front end block 16 will set an anount of |aser beamenmtted

f r om tecbnupie while theaudivodate is rengpesseal bylitsk addiorosesspi t62. arkurther,
sequentially formed on the optical disk 2 to sequentially record noving

vi deothdayideBaiel Hediof dARVNG GUIRBILSS] abérilfipRRHCHY tHU Hhukipfoied ey pl ayer |
100, when the user instructs to stop the recording,” a seriesS of operations

in th r a | i | : tem

cont r o1 BBt B tRARECE 1A% el S o ok nbRun B BBP BeaRy PR aRARHE
managenent informatiogn for the noying picture file thus recorded is

r ecorRfE¥CEWrt He opti tha 181"\@ Ql,gnﬂgr@‘f%ﬁ,esﬁq{ tlHe PEPYIded| demaisticatbr & / pl ayer
100, the systemcontroller 10 will generate managenent information from

t he omaleplexedi data bagean reromr dongctianecadel added, tlereto, oand hendargoesy
picture data, and supply the nmanagenent information to the DVD signal

pr oceizgatleavingnthd 66&5dIng! Ak cobdingOR irt]l‘te‘calres‘ﬁﬁ bf 2hBOdataaprdcessiipNageent

information will be recorded next ot

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




|

video data, whereby VTSI BUP area is defined. Wen the1osebaibeditete 2 is a
DVD-RWor the |like, areas for VTSI and VISM YOBS of a next VIS are reserved

19 Septenber 2006 42 by padding, the optical head 19 is caused to seek for
the previously reserved VISI and VISM VOBS areas. Simlar nmanagenent
information is supplied to the DVD signal processor 14 and recorded to the
optical disk 2 to define the intende VTSI and VISM VOBS areas. In the
optical di sk recorder/ pl ayer 100, video data made up of nmoving pictures is

recor t sk recor der/ 0, for
Fecor 07 gl gplieat bt 19 it otk BEsa 1o RS PRECPONT I APR AL VTFD are
recorded in the DVD video format in which nanagenent information nmade up
of viEnd VieMo¥i$ amaer ndimdar maragepett MIGvaEBSs, isnopiphigdptecthee file
and managenent information made up of VTSI BUP are |aid successively. Wen
t he uPaIDtdigali piecessor sl4t and eerdeddy ithe opticiludisR .2 tddcfnt itheintehasd

recor der/ pl ayer 100 repeat s the .simlar operations to sequentially record

titl egpq \ﬁ% gﬁ% 2. In case an optical disk having such titles
sequentlal ecord therein as above and not yet finalized is | oaded

|ntotheot| ecorder/ nage ormati on

havi ng beetf*r %o‘i’ &r‘ g ﬁ%@r@%}’% tlbgt 1y eq, ala JNgfe lFlhrocq:r BOYWA%cqui r ed
al ong with RVA data by scanning the optical disk 2 wth reference to the
RVA dpicureangirenosded for ome title. ndiwisyirbiliel aptical disk regerderiplayen 1), Ifer 10. A

title continuous fromthe end of a title detected through scanning

recordmg a moving picture file, management information and the file are recorded
in the DVD video format in Wthh management information made up of VTSI,
management informatiorr 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 operaltions 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
ritles_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

: cdntroller .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




of the optical disc 2 is recorded. In the optical diskbeepigaidrpbeyer 100,
-when titles are recorded to the optical disk 2 as above and the user
instructs to finalize the optical disk 2, UDF and VM5 19 Sept enber 2006 43
data are generated according to the nanagenment information recorded in
conmbination with the titles recorded in the nenory of the systemcontroller
10 and recorded to the inner-circunifrential area reserved on the optical
disk 2, and also the lead-in and | ead-out zones are defined. Thus, this

optic di sk can be set up . for reproduction by a DVD pl ayer | gh .supports
only et ot g TR POrRng 9 + i GRRIECHBRRY, IMIPIEHBION Hechld Has

sel ected the still picture recording node, UDF and VMG areas will be
r eser womhinataow it thediidés meongethin the Remoryeifdhe systesn centrollemb@antiso by
padding as in the recording of noving pictures. Also, in the optical disk

dri ve reédidedneahefinpaetiatipferehtiih SreaRIE NS I ®R Ase b?ticmisk@,chdd%be still
pi cture node and the operation node of the conpress/expand Dblock 6 is

switc ' P S . r €SSy en the
aser SIS BEL Fnd e Ebhe 2alBY B Hefle o TPy s IBHER LR EREPE L RAT i o
vi deo data c psed of 11| pictures supplied fromthe video input block
3 aref%??mr@@%‘n}éma Y@t@%? Bleweﬁm@%gppmsa ¥ R ey d2V B sRdt ol ock 6
into the JPEG format, and then mnultiplexed by the nultiplexer 63 with

audi o dat a O tipplothed larsiy inheasautie aiser des ssdected 2he Fhilis picturet feeonhing c al

di sk recorder/player 100, the still pictures-conposed video data, not any

movi n%&ﬂ&t@D%aﬁ@@NHE%eas will be reserved in a virgin 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



.video data, are provided for recording and sequenti al | g 8§nedBsr dJodst he
‘optical disk 2 as in the recording of the noving pictures. In this optical
di sk recorder/player 100, for recording noving pictures, areas for VTSI
and VISM VOBS are initially reserved for recording real data, but for 19
Sept enber 2006 44 recording still pictures, real data nmade up of the stil
_ pictures are recorded without reseryation of such areas. Also, when the
user instructs to record still pictures, subsequent still pictures are
recor ded &o th t cal %512 as abov . recordi ng &he addr ess of
Cach Ferstig PRLGRGES, s Ardheds UB O T stYERmres ark reorded TGHAN ¢ he
optical disk recorder/player 100, when the recording of still pictures is
st opp&ehepyation ofswichoireasyi ndlsdewhouldhofusepénstriais toreottdestifl gactred; a
desired nunber of still . picture files having been recorded to the

opt i cghbshiguient tski@l pivameg eaeNedord&d MBLtheNo $Rkop AdBRRSesALlgchhel d in

- the nmenory is recorded, as provisional internmedi ate managenent information

ol ur af e, o, Hiliess OOF ealh ot rbCitelis B8ROy g e A o1 ayer
100, for ﬁ i@r ng other files than any noving picture file, the files and

managSAERPUEN{Gr mation for themwill be recorded in the order of a file
and managenent information, and a format is selected for recording the

files andIlﬂrﬁhmgphmitdlskrfeﬂorden/p}aydeﬂ)@ﬁplwhgnubemectdrdug of stilipectofestine fil es
to be recorded. o _
stopped by the user changing the mode of opefatidn or otherwise with a desired
number of. still picture files having been recorded to the optical disk, the
management irtformation 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 motring picture
 file, the files and management informatiotl 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
.recorded. |
As above, the optical disk recorder/player 100 can also record still picture
files not defined in the DVD Videe format to the optical disk 2. Aiso, when the
optic'el 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




.As above, the optical disk recorder/player 100 can al sqg9rReRhet b
‘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 video format such as 19 Septgnber 2006 45 VTSI or the like is
detected through a search made at the time of disk |loading, and VIS is
read do informati on. Thus, the stjl|l picture files
thus Vaihedtte ReraRantrausioh RERTBads ot e Winecel ik RoRUPERBRS  biy

I nfl uence the readi ng of any noving pictures. Therefore, any ordinary DVD
pl ayeV This remtibagedhoni thg managemeit indofmetionhe Thps, thel stiil gkictuawifiigs t he
moving -picture file thus recorded therein. On the contrary, an optical

di sk ghs\ecuftiedhard] RANAPERERHE ﬁlf@h’ﬁﬁﬁoﬁ 'I@f‘ tﬁehﬁlesrwm et g@ﬁb{&einhmbﬁée can

read still picture fileS as wel in the opti

her ol oA G AR O E R "%‘lﬁ?%ﬁ Lot BT IVD Mook eBBdfce 1o

t he managenent .t abl read VTS nd VISM VOBS data,as well as the

i-nt er%ag&% R&ﬁ%@eﬁﬁt frompther plaksal rdiskrhaviag dheimoging piaturg (e thisym t he
optical disk 2, and the managenent information be also held in the nenory
of- th@csylhcbthemimrol | er 10. Thus, the noving and still picture titles
recorded in the optical disk 2 under the user's instruction can be

Pr ovi ded tOnt iR B&Mtrary? zﬁPoPﬁGﬁndiskedﬂiﬁ@rwhi'&ﬁt 4146 lstippBrts other than the

_.J

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 manégement |

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



read noving pict ures, the optical disk recorder/player {3@Rn&Rbdr©865 t he
moving picture files on the basis of the VIS and VISM VCBE data as havi ng

been described concerning the read-only optical disk. On the other hand,
when the user instructs to read a still picture file, the address etc. of
the file will be detected on the basis of the internedi ate nmanagenent

i nformation held in the nenory of the systemcontroller 10, data recorded
in the 19 Septenber 2006 46 optical46di sk 2 be sequentially read according
to the result of detection, and processed through the operations simlar
to t heREcqindiskadi by seguentially rpaﬁit&qcesdmgl to tthe mgsuitcalf détektion, and
recorder/player 100, to process the read data including the still pictures
i n prpressseytinbugheahe egbratidms siniaoRLiRIseon Rhdihe e HRViRE ﬁﬁ@!ﬁf@sﬂ 61 1s

changed by the systemcontroller 10 to expand the video data”havi ng been

conpr r gk ' ta_iyn¢l udi the still

pi ct u:rﬁﬁgﬁéijgﬁﬁ@rr%ln(iﬁtb %?g{:ﬂ&gﬁ ?@Fléa%lﬁrﬁ(?gg ﬁf?ggﬁsd&’?'u&taﬁe at% éﬂ&ggl%gﬁ P& from
t he vi d%o/ audi o encoderftﬁS to %g eﬁ]ernal apparatus. Generally, the still
pi ct PEHYECP 0 RIOCEHSINS O the dFad dafp, the ppersiom gf ghe tideo processon Al ke
optical disk recorder/player 100, however, internedi ate nmanagenent

i nf or¢hangsd By e systavageomnollémflor omt éxpanids tyenddes edatantaviegobdes for a
‘plurality of files. Thus in the optical disk recorder/player 100, since an

‘ext ensompreskéd acomdﬁn% roofhesTRBGS bhll| vidbs tdHi# ihélh@ingthd BAN! %i‘éﬁlr%§ is
recorded, it is possible to mnimze the reduction of recording areas due

to t hgohfBRH IRIHRS nfBHIRACTE Und Kiffer can be supplied from the video/audio

o

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




Al so, the internedi ate nmanagenent information for a plqgajF&%ﬂggzb?ées i's
-collectively recorded for each file type being the attribute of a

whereby the operations for search and finalization (which will be
described in detail later) can be sinplified. Wth the above operati ons,
the optical disk recorder/player 100 is operated by the user to
sequentially record noving and still plcture files to a so-called virgin

- disk, an optical disk having only I ng pictures recorded therein but not
yet 19 Septenber 2006 47 finalized and an optical disk having noving and
sti | | fipalszed and ianeeptied shiste baving mioving andresil]l pituse filisirgeatdedriherednot her
hand, when the user instructs to finalize any of the above optical disks
havingum@bﬂygiﬁﬁyﬁz@ﬂlll pi ctures recorded therein as above, UDF data for a
conputer i s generated based on the nanagenent i nformati on and internediate

management Oll')h g}%; ;E/ﬁ#éro Han@c Wﬂeﬁeﬂle @8 t8 aﬁnﬂki&k aﬂngih ﬁjléj a'vaE he

. menory of 7t em cont as on nagenent
movi ngpeA ERS havigecirig wd ”ﬁﬁf’iﬁgﬁé‘é FREGHRRDroH e B AFDIa s |
recorded to a pre-reserved area on the optical disk 2. A so, VMG data for
a DVDiglagempiterge genatatet] basarbonl theymanagament informatign medtintenfirediadiei on f or
the noving picture file, and simlarly recorded to the optical disk 2.
Thus. xfankBemeRt infatmeliols s@RredeibR] AYRSpHQR iSIRRAURERNIn HhAEREY @8 f or
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
_£h6 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




files recorded on the optical. disk 2 will be recorded19@ebeeibey2bes i n
-conbination wth the files to the UDF area for recording the first
managenent information, of the managenent infornmation recording area on
the optical disk 2, while managenent information for only a noving picture
file having a specific attribute, recorded in the optical disk 2, will be
recorded in conbination with the novihng picture file to the VMG area
intended for a DVD to record the sectbhd. managenent information. Thus,
when the optical disk 2 finalized as above_is reproduced by a DvVD 19

Sopt cPBHEL, 266 ToRPIgRdyisy (e opeal dhek dbavilh beneadpdhreRaIc Githe be
read with reference to the DVDoriented VMG area, whereby it is possible
t o poPVDuweiontedadMGe aldd) wherbdy fonsrgidsebleei posifivelwnesd whe hlDMD bei ng
. influenced by recording of the files such as still picture files. Wen
‘repro | | h ! Sk 1 igqut UDF is
defi ng]g&ibﬂ%gﬁfféi&?g%ngka e?rléﬁgesﬁﬁn@?kc%rl ?%é%%%%}(%grﬁt)’girﬁ)éd% | e r?raeggegnent

syst em of tllgl coqﬁutﬁ and the conputer will read each file based on the
UDF, $4CH &5 SHLPIGBIGIES r ead the moving picture file as wel | as the still

picture file. In a ROMbased DVD-RW pl ayed in_the optical disc

r ecor der / pWdiest rapodugbgorcihg fipalined wmsicehdiskhbgnt icompeen\venge dbe fil e
i s managed according to provisional VMd (TMP_VM3d) and an extension file
ot herUDiaix dé@ndd/in difileanafagesnestunmas corrdBfdading ¢o che file nharkgenrenranaged

according to internedi ate o ._
system 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




managenent information (TMP_EXTI) as shown in FIG 4A, 19”go&RiHe? 2006
-managenent i nformation (TMP_SBM Tenporary Space Bitnmap) used in UDF and
the like is added to provisional VMd (TMP_VM3) as shown in FIG 4B to
record a conbination of the DVD video file and extension file such as JPEG
file and nmanage the tenporary space. Thereby, the tenporary space can be
known - from TMP_SBM and even when the extension file has been del eted, the
DVD-RW is nade interchangeabl e wi t #% read- onl y optical ‘disk through
finalization, as_  shown in FIG 4C Al so, by selecting a format for
nmanageBhinatignomith iaofila dependisgonpen tha aorilSept efitbe RROG A6 afosdll nat i on
with a file depending upon the attribute of the file, a file of still

pi ct upiesuret eliertthan M®Xhe pi@iuesdicabalkabeakssrded. recorded. That is, a noving
picture file is recorded in a sequence of nmanagenment information, the

file, back | E | s h information wwth the DVD video
format bei ﬁgaﬂag%% e’f@ﬁ ¥1§gt %@El%l{el g‘@ﬁ%ﬁ‘é@%@nﬁh? %‘?ﬁ“oeﬁ‘ﬁﬁt%malﬁge{’}%l ot her
hand,ﬁn%nf.i.leﬁgtgﬁrn%haknq a. moving pictyre file is recorded in the order of
the PrYENIHRARAYEnRIUPIEPFRRATSH fonHE manageament sigomationi wish ther t he
DVD video format can be recorded wi thout any influence on the reading of
the BV yigea fomeat teing applied to bye fikmdid gndndgementt infdriretiont adhrthéut es
fromthe optical disk on the basis of the managenent information for other
than dther iandnanypiild vitRr fthhe s meeMEpRt@R 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 collectively recording, under the user's instruction, management
information in combination with all files recorded in the optical disk to the first
management information recording area and 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 picture file by some
ordinary DVD players and all the. files of moving and.-. still pictures by some
computers. Also, it should be noted that, besides the optical disk, the present

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

magnetic tape or the like.




above, any other file than a noving picture file can al1dsdpehsacober
wutilization. Also, by collectively recording, under the user's instruction,
managenent information in conbination with all files recorded in the
optical disk to the first nmanagenent information recording area and
managenent information in conbination wth only files having a specific
attribute to the second managenent Jnformation recording area, it is
possible to read the noving pictureTile by some ordinary DVD players and
all the. files of noving and still pictures by sone conmputers. Al so, it
shoul d be M@aﬁt%w,enﬁegﬁ@@sbqenede@sﬂl%@éun@icngr,dapﬁ@ Witk serain pigdesed on can
be applied to other recording medium such as a magnetic di sk, nagnetic

t ape embdenentsehertof Shmteribd in fX0sccompathiihg driveingsvant described ihelen
described in accordance with certain preferred enbodi nents thereof
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- description indetail, 1t shou be understood by those ordinarily skilled
in tRhe ar hat .t he i nventi.gn_i of.. linmted to {he. enbodi,nents,. but

vari off HrbF ity SmuehtiR J8h apf s Ty By RubBieTSy A vatiedh be

i npl enented without departing fromthe scope and _spirit of the present

i nvenmashifigations; altesmative fengapriens opgquivalenipena b ianplementsthwidont al
Applicability As having been described in the foregoing, the present

i nventeparting rinemhshe scopaand gpkitayf thepossdritdnvertéoreas syfliorthr amd iefieeds to be
witten by hol ding one space

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.




managenent information w thout dependence on any appli ¢aiSeptembandoed so to
“manage a tenporary space fromwhich a VIS or file has been del eted and pad
the tenporary area. 19 Septenber 2006 55 ABSTRACT In a ROWbased DVD RW
a DVD video file is managed according to provisional VM3 (TMP_VM3d) and
an extension file other than the DVD video file, such as a JPEG file or
the like is managed according to intgrnediate nanagenent information
(TMP_EXTIl), and tenporary space bitrmap (TMP_SBM used in UDF and the like
is added to provisional VM3 (TE@ gﬁé record a conbination of the DVD
video file and extension file s ﬁ G file and manage the tenporary
space. Thereby, the tenporary space can be known from TMP_SBM and even

when the ekt enRQW-based RA¥DLBIN, deDe{Rdyidepefil/is mmnagedrageording to

i nt erchangeable with a read-only optical disk through finalization. Thus,

the presiohal V@I MR NOWST) andegoegeasion Bleobthet ithin Bie DVBsvideber t han
nmovi ng pictures and-also pad information in a tenporary space resulted

from gel eha & ATPEd SR e9tR" $ke is managed according to intermediate
managemert information (TMP_EXTI), and temporary space bitmap (TMP_SBM)

- used in UDF and the. like 1s added to provisional VMGI (TMP_VMGI to record a
Combinatioﬁ of the DVD video file and extension file such as JPEG file and
manage the temporary space. Théreby, the temporary space can be known from
TMP_SBM, and even When the extension file has been deleted, the DVD-RW is

made interchangeable with a read-only opﬁcal disk through finalization. Thus, the
present invention allows to record a file of still pictures other than moving pictures

~and also pad information in a temporziry space resulted from deletion of any

recorded area.




