&

v 1 DESCRI PTI ON Recordi ng Met hod, Recordi ng Apparatus and Recordi ng Medi um
*Technical Field The present invention relates to a recordi ng apparatus and
a recording nethod using a recording nedium and further relates to a
recording programfor recording a predetermined file on a recording nedi um
such as an optical disk, etc. and a recording nedium having the recording
program recorded therein. The presentlinvention is applicable to a DVD
(digital versatile disk), for exanple. In particular, according to the
present invention, individual mapEEMRIPTIONOr mation can be accessed via
guide information for an extension file and an identification code
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extension file guide information to extend the disk recordability
sufficiently for recording also a file of still pictures other than noving
pictures. This a.p&l)i cation clains the priority of the Japanese Patent
Appl i cakechmied Fielth02- 134045 filed on May 9, 2002, the entirety of which is
incorporated by reference herein. Background Art Conventionally, there are
avai | abl e DVIlse guebantgareapiani tolatmt tecal rééedéng apparatus and a recording
method using a recording medium, and further relates to a recording program for
recording a predetermined file on a recording medium such as an optical disk, etc.
and a recording medium having the recording program recorded therein. The
present invention is applicable to a DVD (digital versatile disk), for example. In
particular, according to the present invention, individual management information
can be accessed via guide information for an extension file and an identification
code indicative of the type of the extension file in consideration and recording
format information in the management information are allocated to the
extension-file guide information to extend the disk recordability sufficiently for
recording also a file of still pictures other than moving pictures.
This application claims the priority of the Japanese Patent Application No.
2002-134045 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
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Jdncluding witable DVDs (digital versatile disk) such as a DVD-R
(DVD-recordable), which is once rewitable, DVD-RW (DVD-rewitabl e) and
DVD- RAM (DVD-random access nenory). O these DVDs, DVD-R and DVD RW havi ng
video data recorded therein in a format conplying with the DVD video
format can be played by a reproduce-only DVD player or a conputer to
reproduce the video data. FIG 1 show® a chart explaining the DVD video
format - based | ogical format of an optical disk. As shown in FIG 1A, the
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The UDF and VMG areas are provided to record managenent information used to
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VMG areas, the VMG area A2 is directed to a DVD player and will have

recorded {Tg}ﬁf tBe vIG&o HRf0or mation (table of contents) used for nmanagenent
of all VP eo data recorélied in the real-tinme data recording area A3. On the
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of an optical disk. As shown in FIG. 1A, the optical disk logically formatted

according to the DVD video format has an information recording area thereof
divided into a zone called “lead-in” at the innermost circumference thereof, a data
zone and a zone called “lead-out” at the outermost circumference.  The optical
disk will have desired video data or the like recorded to the data zone thereof.

As shown, the data zone consists of a UDF (universal disk format) area (file
system area) Al, VMG (video manager) area (DVD management information area)
A2 and a realtime data recording area A3 in this order from the lead-in zone.
The UDF and VMG areas are provided to record management information used to
manage files of video data recorded in this optical disk. Of these UDF and VMG
areas, the VMG area A2 is directed to a DVD player and will have recorded thereto
TOC information (table of contents) used for management of all video data
recorded in the real-time data recording area A3. On the other hand, the UDF

area Al is directed to a file management by a computer, and will have recorded
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.thereto management information used for management of all the video data
‘recorded in the real-tinme data recordi ng area A3 in a format conpatible
with the file nanagenent system of the conputer. As shown in FIG 1B, the
real -tinme data recording area A3 is a programarea where real data are to
be recorded, and will have video data recorded therein in wunits of VTS
(video title set; will be referred toXinply as "title" wherever
appropriate hereunder). It is also inportant to note that as shown in FIG

I C, thﬂeretwﬁanhgeﬁféﬁpqw&rﬂiuéﬁr %lseﬁVT&eQnﬁlth enSft of 1T iRt ko ddISM
VOBS (video object set for the VISM S (video object set for

titles I | VOBS
will haljvgoﬁggg?%tehc? 1:l:'%r%er e? da%%&éo?‘%\%’ E:ég_ﬁ]!r zeisfoﬁyé{; F?;Sn%r&gig)&%)u}g}?{ﬁe
-2-formatted video data as r Vi deo data VTSI wi |l have recorded

t her et dUCHBARRAfBER! SIWWr?éttﬁE)ﬁOE{Péltmi‘ or managenent of the video data
conposed of real data, and VISMVOBS wll have a title nenu of the video
dat a recor dedis shewatin, FIG. Bhotiedepletins datatrheerdimsnreaviiBgs apragraiptaren and
VTSI BUP is a backup of VTSI When the above optical disk is accessed by a
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“VTS” is composed of VTSI (video title set information), VISM VOBS (video
object set for the VISM), VISTT VOBS (video object set for titles in a VTS), and
VTSI BUP (backup of VTSI) in this order. VTSTT VOBS will have recorded
thereto MPEG (Moving Pictures Experts Group)-2-formatted video data as real
video data, VTSI will have recorded thereto the address information etc. for
management of the video data composed of real data, and VISM VOBS will have
a title menu of the video data recorded thereto. It should be noted that VISM
VOBS is an option and VTSI BUP is a backup of VTSI.

When the above optical disk is accessed by a computer, a desired file can be
searched based on UDF for reproduction. When the optical disk is accessed by a
DVD player, a desired file can be searched based on VMG for reproduction.
Namely, UDF is supported by the file management system of the computer to
manage video data recorded in the optical disk, while VMG is supported by the

DVD player to manage video data recorded in the optical disk.
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Video data is witten to such an optical disk by either an increnental
“recording nethod (will be referred to as "I NC nmet hod" hereunder) or
restricted overwite nethod (will be referred to as "ROW net hod"
hereunder). The INC nethod is intended for sequential recording of video
data, while the RONnmethod is applied to an overwitable optical disk. In
the ROWnethod as well, however, videp data which are to be recorded to a
fresh (unrecorded) area will sequentially be recorded. In these INC and

ROW et hods, v i oRiAtA( ribec@ﬁﬁbﬂgton@ﬁalgeiﬁrﬁepm@[ efidk 19§ NBethed! ANUnERSnéMAET

circunference of the lead-1n zone provides an area managenent such as

addi n |
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be noted that the "padding" refers to a process for reserving an area by
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nmet hod, when these areas are reserved, video data are sequentially
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conpl etion of recording the real data under one title, a VTSI ‘BUP area is
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opt! Calargzlts¥ormec{ afong the 1ﬁ$e%d01rcumference of the lead-in zone provides an area
management such as padding (will be described in detail later) or the like.
FIG. 2 shows a chart for explaining the ROW-based recording procedure.
In the ROW method, a lead-in, UDF and VMG areas, and areas for recording the
leading titles VTSI and VITSM VOBS are reserved by padding as shown in FIG.
2A. It should be noted that the “padding” refers to a process for reserving an area
by recording there dummy data such as null (zero) or the like.
In the ROW method, when these areas are reserved, video data are
sequentially recorded to define a VISTT VOBS of real data as shown in FIG. 2B.
Upon completion of recording the real data under one title, a VTSI BUP area is
defined, and padding is done for securing recording areas for subsequent titles
VTSI and VTSM VOBS, as shown in FIG. 2B. Then, defining VTSI and VISM

VOBS areas for recording the real data will be repeated again from the beginning

as shown in FIG. 2C. Thus, one VTS is recorded in the optical disk by the ROW
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In the ROV nethod, for continuously recording a next title, real data are
“recorded following a padded area for a preceding VTS to define VISTT VOBS
and VTSI BUP areas, and then padding is done for securing subsequent titles
VTSI and VISM VOBS, as will be known fromFIG 2D. Subsequently, areas are
defined for titles VISI and VISM VOBS as shown in FIG 2E to thereby record
successive VISs to the optical disk assshown in FIG 2F. In the ROW nethod,
for successively recording titles, simlar padding is done to record VTSs
sequentaidod. On the other hand, in an optical disk having such VTSs
sequentially recorded therein to define a real-tinme data recordi ng area,

t he ROW net hod,,. defines LT nd VM areas by finalization, an hen
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conpatibility g&ioh a read-only optical disk, It should be noted that the
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and VTSM VOBS title data and recording the data to an
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table fornmed along the inner circunference of an optic
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to the managenent table to recor ving pi‘c
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for successively recording titles, similar padding is dome to record VTSs
sequentially.

On the other hand, in an optical disk having such VTSs sequentially
recorded therein to define a real-time data recording area, the ROW method
defines UDF and VMG areas by finalization, and then lead-in and lead-out as
shown in FIG. 2G to thereby establish compatibility with a read-only optical disk.
It should be noted that the UDF and VMG areas are defined by producing UDF
and VMG data from the VTSI and VISM VOBS title data and recording the data
to an inner-circumferential leading area by padding.

In the Japanese laid-open patent Publication Nos. 2002-063765,
2001-148166 and 2002-56609, it is proposed to record the top address of VTSI
corresponding to a management table formed along the inner circumference of an

optical disk correspondingly to recording of a title, manage the program area

according to the management table to record a file of moving pictures and thus
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before the finalization. It is conceivable that such an optical disk is
“played in place of the magnetic tape in a portable video recorder. In this
case, since the conventional video tape recorder can record noving
pictures as well as still pictures, such an optical disk for use with the
portabl e video di sk recorder should al so desirably be capable of recording
still pictures other than noving pictuwes. A possible approach to the above
problemis to record still and noving picture files to an optical disk by

recor difigkd BRcHRitieNScdessible St efdvihod fethe frfaha‘gén@ﬂfi t4B18 a%ﬁ%t a step
information for the noving pictures to the UDF and VM5 areas whil

recordi e (still picture file in this case) than the novi ng
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area alone. Thus, it is considered that the file
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bei ng a program area. AI so, Is considered that the DVD pl ayer is based
on t he t¥MsiB@ po@Eabletviden rc@m:dr:d sl thisfdakessinchiéhe chaventhenaloiideq tapect ur es
wi t hout influence of the reading by the DVD player. Also, it is possible
that t hecomieaganertordhosvingimotures asaedll b |seill jﬂﬁmnese@hch‘ an optivabididkng
such a UDF, is provisionally recorded along with a still picture file to
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be ”Se‘%'c EDrdfing SHADiEATSY 881 r'tharP BitnghidufBonetic tape but also

A possible approach to the above problem is to record still and moving

only

picture files to an optical disk by recording the moving pictures to DVD video
format and management information for the moving pictures to the UDF and VMG
areas while recording the other file (still picture file in this case) than the moving
pictures to the UDF area alone. Thus, it is considered that the file management
system of a computer or the like is based on the UDF so that the computer can all
files recorded in a real-time data recording area being a program area. Also, it is
considered that the DVD player is based on the VMG so that it can record such
files other than the moving pictures without influence of the reading by the DVD
player. |

Also, it is possible that the management information for each file, required
for organizing such a UDF, is provisionally recorded along with a still picture file
to an optical disk until the latter is finalized.

In this type of optical disk, however, since it has a large storage capacity, so



may be used in a variety of apparatuses and systens to record other files
"“than noving and still picture files and manage the recorded files
according to nanagenent information applied in each of such apparatuses
and systenms. In this case, on the assunption that a nmanagenent information
format is defined for each type of a file in consideration, each tine a
recordable. file type is added, the rfanagenent information nust be
defined, which will lead to increased trouble in procedure for enabling an

opti calit MK ndt ondy be @l {1 andliky reeGaed ia pleve ofid magH@tle thp@tout RlgAse an
optical disk dri ve is used without definition of such & managenent
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above- nenti oned dra\/\/oacks of a conventional recording apparatus using an
opt i calmanaggment iaferseation agphiedinpadyobsush appagatuspeand systedisng appar at us
and recording nethod using a recording medium It is another object of the
present invelmt tlin daseovarthenzssubhepticab dvat- renanageecerr afbanksonffotmat el at ed
art by providing a recording apparatus 8 and a recording nmethod using a

recor di ngifRO{dBach type Ui Fle Ph oL Rion, '€@ER rtﬁhegl Recbid18 FlESpe is
recordi ng medium anda recordi ng nedi um having t
added, the management information must be defined, which will lead to increased
trouble in procedure for enabling an optical disk drive to additionally record a new
file.
Note that in case an optical disk drive is used without definition of such a
management information format, the optical disk is finalized so that in a

UDF-based file management system, a file of this type will be managed in a

directory structure for which the file is not intended.

Disclosure of the Invention

It is therefore an object of the present invention to overcome the
above-mentioned drawbacks of a conventional recording apparatus using an optical
disk as a recording medium by providing a new recording apparatus and recording
method using a recording medium.

It is another object of the present invention to overcome the

above-mentioned drawbacks of the related art by providing a recording apparatus



recordi ng programrecorded therein, capable of assuring a sufficient
“extension of the disk recordability for recording also a file of stil

pi ctures other than noving pictures. The above object can be attained by
provi ding a recordi ng apparatus and recording nethod using recording

medi um according to the present invention, in which an extension file
other than a noving picture file formgted to be readable by a dedicated
reproduci ng apparatus for the recording nediumis recorded in conbination

with 1 gldviadvaloIRNAGASMOH LSS MRHQRAIM! hdRuRX! 2YRcORIbY! Brddtad, fBf 00T aM

area of the recording nmedium @guide information tor the extenhsion file,
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i nformation_is recorded g]f&e% a mgnagenent table;, and an_identification code
i

i ndi catfiegarding JHOBKAIB F&F hereppsapablerd asuriagpe sufiigicnhexiangipn of
managenent information and recording format in the managenent information
are al |thealiekl recordabdityxforrecording |adsgai fike ohstlnpictures dthemthamomoam®f a
recording nmethod for recording a file on a recording nediumaccording to
t he prelﬁ@ﬁjreg.nvent lon, an extension file other than a noving picture file
formatted to be readabl e by a dedicated reproduci ng apparatus for the
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which an extension file other than a moving picture file formatted to be readable by
a dedicated reproducing apparatus for the recording medium is recorded in
combination with individual management information for the extension file to a
program area of the recording medium; guide information for the extension file,
including at least the address of the individual management information, is
recorded to the recording medium; the address of the extension-file guide
information is recorded .to a management table; and an identification code
indicative of an extension file type in the corresponding individual management
information and recording format in the management information are allocated to
the extension-file guide informaﬁon.

In a program of a recording method for recording a file on a recording

medium according to the present invention, an extension file other than a moving

picture file formatted to be readable by a dedicated reproducing apparatus for the

recording medium is recorded in combination with individual management



I ndi vi dual managenent information, is recorded to the recording nmedium the
"address of the extension-file guide information is recorded to a nanagenent
table; and an identification code indicative of an extension file type in
t he correspondi ng individual managenent information and recording fornat
in the managenent information are allocated to the extension-file guide

I nformati on. The program descri bed ab@ve is recorded in a recording nethod
according to the present invention. In the recording apparatus and the

recor diilg&rﬁfaftmd faCans ekhghsich e toPhos@ptamNNRAl bPMhe 3BcOMiRATHOMiyh] €
other than a noving picture file formatted for reproduction by a dedi cat ed
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guide inforpation for the extension file, inc¢cluding at |.east the address
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medi um the address of the extension-file guide information is recorded to
a manaddnsstofithblextenmanifHe gudde tnformatioonssederdeddiocamansgemeahtableensi on
file type in the corresponding individual nmanagenent information and

addr esgpdfar ftentifiageancyde indicativet éfoan axensldmofits et in theecerdspoadong fil e
guide information, whereby an extension file other than a noving picture
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The program described above is recorded in a recording method according
to the present invention.

In the recording apparatus and the recording method according to the
present invention, an extension file other than a moving picture file formatted for
reproduction by a dedicated reproducing apparatus for the recording medium is
recorded in combination with management information for the extension file to a
program area; guide information for the extension file, including at least the
address of the individual management information, is recorded to the recording
medium; the address of the extension-file guide information is recorded to a
management table; and the identification code indicative of an extension file type
in the corresponding individual management information and address of the
management information are allocated to the extension-file guide information,

whereby an extension file other than a moving picture file defined in the DVD

video format can be recorded to a DVD video-formatted optical disk so that the



Thus, when a new extension file is additionally recorded w thout any
"nodification of the recording formation of the individual managenent

i nformati on. For exanple, only the identification code indicating the type
of the extension file has to be changed. Thereby, the disk recordability

can be extended sufficiently for recording also still files, etc. other
than noving picture files. These objedds and other objects, features and
advant ages of the present invention will become nore apparent fromthe

fol | ow di@eﬁ’ﬁbﬁiﬂlé‘iyﬁ@_ﬁﬁﬂir@éd)r@l’i‘n%)foﬁﬁﬁ_ ofthefigarsdusrbagiganes: wifoihsien esent
I nventi on when takeh in conjunction with the acconpanying draw ngs. Brief
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performed in the optical disk drive according to the present _invention;

FI GS. 5K the Bepwding dormadenofithe indiviivad weamgeorett iinprmatione Fopexeaplel sk
drive according to the present invention; 11 FIGS. 6A to 6D explain
processinlg e identifenapareode iinfanagi ke typd bf thpt éxtahsidhsklahayeo be

according to the present invention; FIGS. 7A and 7B expl ai n processi ng of
the manggerRAt | TherdB ! afk f@8k recordability can be extended sufficiently for
recording also still files, etc. other than moving picture files.
These objects and other objects, features and advantages of the present
invention will become more apparent from the following detailed description of the

preferred embodiments of the present invention when taken in conjunction with the

accompanying drawings.

Brief Description of the Drawings

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

FIGS. 2A to 2G explain the ROW-based recording;

FIG. 3 is a block diagram of the optical disk drive according to the present
invention;

FIG. 4 shows a flow of operations made in the recording and reproducing
procedures performed in the optical disk drive according to the present invention;

FIGS. 5A to 5H explain recording of an extension file in the optical disk

drive according to the present invention,
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addi tional recording of the extension file; FIG 8 shows a flow of
“operations nade in the recording procedure in the optical disk drive
according to the present invention; FIG 9 shows a flow of operations nmade
in the reproduci ng procedure in the optical disk drive according to the
present invention; FIGS. 10A and 10B expl ain guide information enployed in
the optical disk drive according to tihe present invention;, FIGS. 11A and
11 B expl ai n managenent information enployed in the optical disk drive
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i nformati on enpl oyed in the i cal di'sk drive according to the present
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've accor e presént Tnvention; FIGS. 14A to 14D

explain pro | ng  of managenent information in the aoptical .disk drive
accor di ng tm gf's’e% %rﬁ?‘éﬁ%ﬂoﬂ?ocﬁﬁﬁngl the spanaggmpng 19fomgtion for
processi ng of the managenent information for additional recording of the
ext ensiasidifipnal. recordimg of the dstemsioncle;yi ng Qut the I nvention The

enbodi ments of the present invention will be described in detail bel ow

wi th referergl.t ® showsag Clow afyspegadoannmgle irFtie réording ptoveluts agitigen of

the first enbodi nent of the optical disk drive

optical disk drive according to the present invention;

FIG. 9 shows a flow of operations made in the reproducing procedure in the
optical disk drive according to the present invention;

FIGS. 10A and 10B explain guide information employed in the optical disk
drive according to the present invention,;

FIGS. 11A and 11B explain management information employed in the
optical disk drive according to the present invention;

FIGS. 12A and 12B explain management information employed in the
optical disk drive according to the present invention;

FIGS. 13A and 13B explain individual information employed in the optical
disk drive according to the present invention;

FIGS. 14A to 14D explain processing of the management information in the
optical disk drive according to the present invention; and

FIGS. 15A and 15B explain processing of the management information for

additional recording of the extension file.



according to the present invention. The optical disk drive is generally
“indicated with a reference 1. This optical disk drive 1 is a portable

vi deo recorder designed to record picked up pictures to an optical disk 2
which is a DVD. Mirre particularly, the optical disk drive 1 shown in FIG 3
i ncludes a video input block 3 which nakes anal og-digital conversion of
video signals captured by picture pitkup neans (not shown) or video
signals supplied froman external apparatus to provide video data. It

shoul d ey MSERIFdrr@arrfind Otelid vehtiphckup means incorporated in the
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optical disk drive 1 1s controlled by a CPU (Central Processing unit) 4
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bl ock 3 _opgéfat es in response to. tﬂ‘ﬁ' control by the CPU 4 of the pickup
means VOtR SPPENCVRIHC AECRPPRNEINEHHAWINER0 dat a conposed of moving picture
or still picture data. The optical disk drive 1 further includes an audio
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pi cked up by a mcrophone or audio signals supplied fromoutside to
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More particularly, the optical disk drive 1 shown in FIG. 3 includes a video
input block 3 which makes analog-digital conversion of video signals captured by
picture pickup means (not shown) or video signals supplied from an external
apparatus to provide video data. It should be noted that a plurality of pickup
means incorporated in the optical disk drive 1 is controlled by a CPU (Central
Processing unit) 4 also included in the optical disk drive 1 to provide results of
imaging composed of moving pictures and still pictures. Thus, the video input
block 3 operates in response to the control by the CPU 4 of the pickup means to
selectively receive either video data composed of moving picture or still picture
data..
The optical disk drive 1 further includes an audio input block 5 which makes
analog-digital conversion of audio signals picked up by a microphone or audio
signals supplied from outside to produce audio data.

The optical disk drive 1 also includes a compress/expand block 6 whose



1

the video and audi o data by conpression and supply the data to a head
“information processor 7. On the contrary, for reproduction of the video
and audi o data from the optical disk 2, the conpress/expand block 6 w Il
al so use the RAM 9 to break the data supplied fromthe header information
processor 7 into video and audio data, then expand the video and audi o
data, respectively, and output the expgdnded data. More particularly, for
data recording, a video processor 8 included in the conpress/expand bl ock

6 i s conbheldfeshdritibhas CRnded andlermtieesnirbref tletCP US4 ppipreckskrdum tfoe
video input block 3, and oufputs the conpressed data. At this tine, in

case t ' | I n | , 6
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the video data is_co sed of sti]l, pigtures, the co ess/expand bl ock 6
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dat a hagebddso aadpudés ddta landomypirpssion bhad sapphntieddatatta.a Hebd iwdormatien
recordi ng, an audi o processor 11 included in the conpress/expand bl ock 6
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format,” Dol by audio format or”a linear PCMformat, and output the
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the data supplied from the header information processor 7 into video and audio
data, then expand the video aﬁd audio data, respectively, and output the expanded
data.

More particularly, for data recording, a video processor 8 included in the
compress/expand block 6 is controlled by the CPU 4 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
will take the MPEG-2 format for compression of the video data, and in case the
video data is composed of still pictures, the compress/expand block 6 will
compress the data in the IPEG (Joint Photographic Coding Experts Group) format,
and output the compressed data.  Also, for data reproduction, the video processor
8 will expand video data output from a multiplexer 10 correspondingly to the
format, MPEG-2 or JPEG, in which the data has been compressed, and output the

expanded data.



audi o data supplied fromthe multiplexer 10 and output the expanded dat a.
"For data recording, the multiplexer 10 makes time-division multiplexing of
vi deo data output fromthe video processor 8 and audi o data output fromthe
audi o processor 11, and outputs the nultiplexed data to the header

I nformati on processor 7. On the contrary, for data reproduction, the

mul tiplexer 10 will break the tinme-di4ision nultiplexed data output from
the head information processor 7 into video and audio data, and supply

these data twoyridies Yedhai OfiPASEH0 RBSsRULI PhclRAOT &8 3 cdhprE@IOgRindvel V.
The optical disk driver I also includes a nonitor block 12 constructed of a
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processor 11, and outputs the multiplexed data to the header information processor
7. On the contrary, for data reproduction, the multiplexer 10 will break 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 8 and audio
processor 11, respectively.

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

The optical disk drive 1 also includes a video/audio encoder 13 which
compresses video and audio data supplied from the video and audio input blocks 3

and 5, respectively, or video and audio data supplied from the compress/expand



For data recording, the header information processor 7 is supplied with
“time-division nmultiplexed data supplied fromthe conpress/expand bl ock 6
and adds, to the tinme-division nmultiplexed data, header information unique
to a DVD, header information or the Ilike on an extension file which wll

be described in detail Ilater, under the control of the CPU 4, and outputs
the data. Also, according to informatlbon supplied fromthe CPU 4, the
header information processor 7 will produce data such as UDF, VM5 VTSI,
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vi deo format standardi zed for the optical d| sk 2 and in this enbodinent, a
still d’lhctmirt@mﬂbﬁprmrat@ applied as the extension file. For data recording,
the DVD signal processor 14 will use a random access nenory 15 to generate

an error corFecidatn recsidig,otheddeadsaiuinfotmbhtion plreeechend@ris suppliedhtvwion
processor 7 and add the error correction code to the output data. Al so, 16
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header information or the 11ke on an extension file which will be described in detail
later, under the control of the CPU 4, and outputs the data. Also, according to
information supplied from the CPU 4, the header information processor 7 will
produce data such as UDF, VMG, VTSI, etc. and output these data to a DVD
signal processor 14. Also, for data reproduction, the header information
processor 7 will separate, from output data from the DVD signal processor 14,
head information having been added at the time of recording and output it to the
compress/expand block 6, and inform the CPU 4 of the separated header
information. It should be noted here that the “extension file” is a file not defined
in the DVD video format standardized for the optical disk 2 and in this
embodiment, a still picture format is applied as the extension file.

For data recording, the DVD signal processor 14 will use a random access
memory 15 to generate an error correction code from data output from the header

information processor 7 and add the error correction code to the output data. Also,



make error correction, descranbling and decodi ng of the output data from
“the analog front end block 16, nanely, process the output data in an
reverse order to the order in the data recording procedure, and output the
results of such processes to the header information processor 7. Also, the
DVD si gnal processor 14 make digital-analog conversion of drive

i nformati on such as spindle control, tleacking control, focus control and
sled control data supplied fromthe CPU 4 to provide such drive signals

and outputDVire st ria‘i’zyréd:él;ﬁéf $4tRaRedRrambHRY, Isf/leﬁnémaﬁbﬁ andahedild aad end
bl ock 16 generates | i ght ampbunt control signal for a |aser bean to be
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constant value for data reading. On the contrary, for data recording, the
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digital-analog conversion of drive information such as spindle control, tracking .
control, focus control and sled control data supplied from the CPU 4 to provide
such drive signals and output the drive signals to a motor amplifier 18.

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

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

correspondingly to the output data from the DVD signal processor 14.



yi el d reproduced data which will be supplied to the DVD signal processor
"14. Wth the above processing of the result of return |ight detection, the
analog front end block 16 will generate a tracking error signal and focus
error signal of which the |levels vary correspondingly to magnitudes of
tracking error and focus error, respectively, and output these signals in
the formof digital signal to the CPUj4. The notor anplifier 18 is supplied
with the drive signals fromthe DVD signal processor 14, and drives
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drives to rotate the latter at a predeterm ned velocity. The sled notor 21
makes tthe opgicat diskhZaahd prooessesithe repidiided signaltfer bmaryadifitirentiaionstppl i ed
with the light amount control signal fromthe analog front end block 16,
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I ncorporated therein, and focus the | aser beamon the information recording

area ofylf pfeﬁﬁg&@ér bftestindof i fANO AR BEhI UBidRR, (Y Afaldg fBHL! N

l'ight, nanel ec part aser am projetted on e opti cal
e 16nEkPBiGGn G MOoR RS Bk oG e PRULie T P e CePRh | s
suppll etl('jxe tlgvélgevggaégr%egﬂo%%gngl?rdtobln?acgﬁli&l%és of tracking error and focus error,
respectively, and output these signals in the form of digital signal to the CPU 4.
The motor amplifier 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 amplifier 18 drives to rotate a spindle motor 20 and
sled moor 21 with ones, for spindle control and sled control, of these drive signals.
Also, the motor amplifier 18 will drive an actuator installed in the optical head 19
with the drive signals for tracking control and focus control, respectively.
The spindle motor 20 chucks the optical disk 2 and drives to rotate the latter
at a predetermined velocity. Th.e sled motor 21 makes the optical head 19
movable radially of the optical disk 2.
Supplied with the light amount control signal from the analog front end

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

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



_The objective lens of the optical head 19 is novable by the actuator driven
with the tracking and focus control drive signals to have the tracking and
focus thereof controlled. Al so, the amount of |aser beamis intermttently
el evated according to the light amount control signal, whereby the '

I nformation recording area of the optical disk 2 is locally elevated in
tenperature to record desired data theég§e. The CPU 4 is provided as a system
controller for the optical disk drive 1. By executing a processing program
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the light amo%n:[t ceon(‘grotlI s(ig}laldl\%erzebyhtah\éeint.)f%%]lation recording area of the
optical disk 2 is locally elevated in temperature to record desired data there.

The CPU 4 is provided as a system controller for the optical disk drive 1.
By executing a processing program pre-installed in the optical disk drive 1,
supplied with signals of operations made by the user at a control panel (not shown)
or supplied with various signals detected by the analog front end block 16, the
CPU 4 controls the operation of each of the component blocks. More specifically,
the CPU 4 will be supplied with a tracking error signal and focus error signal
detected by the analog front end block 16 to generate tracking and focus control
drive information, convert these signals by the DVD signal processor 14 into
analog signals and supply the analog signals to the motor amplifier 18 which in
turn will control the tracking and focus of the optical head 19. Also, supplied

with the header information detected by the header information processor 7, the

CPU 4 will detect a laser beam-projected position, generates sled control drive



described in the foregoing. Here will be described with reference to the
"flow chart in FIG 5 operations that will be nade by the CPU 4 for data
read or wite after the optical disk drive 1 is turned on. In step SPI

the optical disk drive 1 is turned on. Then the CPU 4 goes fromstep SP1
to SP2 where it wll judge based on the result of detection of the optical
disk 2 froma detection nechani sm (noyg shown) whether the optical disk 2
is set in place in the optical disk drive 1. If the result of judgnment in
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r epeat e operation in step the contrary, when the optical disk

drive 1 has heen turned on h the optical di a t LA,,0 en
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turned on, nanely, when the above result of judgnment is affirmative (the
opticaICBUs‘k“QﬂliT@aE%ﬂPeﬁf%ﬂh?é’é‘?,fmﬁmdfﬁ?ﬁpﬁtf ‘Il go fromstep SP2 to SP3.
It should be noted that if the optical disk drive 1 is turned off when the
CPU 4 is repEa¢ bagictdperatiensof tre CPEdedirsped tohthe apreigal divk 2, havaibesstt | y
to step SP4 where it will exit this reproducing or recording procedure
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optical head 19 to the 1nnernost circunference of the optical disk 2, and
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area fr al” "processor 14 n ‘case the optical s a
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on the result of detection of the optical disk 2 from a detection mechanism (not
shown) whether the optical disk 2 is set in place in the optical disk drive 1. If the
result of judgment in step SP2 is negative (no optical disk 2 is set in place), the
CPU 4 will repeat the operation in step SP2. On the contrary, when the optical
disk drive 1 has been turned on with the optical disk 2 loaded therein or when the
optical disk 2 has been loaded after the optical disk drive 1 is turned on, namely,
when the above result of judgment is affirmative (the optical disk 2 is set in place),
the CPU 4 will go from step SP2 to SP3. It should be noted that if the optical disk
drive 1 is turned off when the CPU 4 is repeating the operation in step SP2, the
CPU 4 will go directly to step SP4 where it will exit this reproducing or recording
procedure (power off).

In step SP3, the CPU 4 drives the sled motor 21 to move the optical head 19

to the innermost circumference of the optical disk 2, and is supplied with the result



fromthe. DVD information processor 14. \Wen the CPU 4 determ nes based on
"the information in the RVA area that data has already been recorded in the
real -tinme 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
optical disk drive to record and reproduce an ordinary DVD, the CPU 4 w ||
acqui re managenent information requi2®d for data wite to, and read from
the optical disk 2. In this procedure, the CPU 4 acquires the data in the
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recording area, the CPU4 wll also acquire internedi ale nanagenent
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thus acquired managenent information in a built-in nepory. Next, the CPU 4
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optical disk 2. Wien the result of judgnment is affirmative, the CPU 4 wll
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VTSI and VTSTT VOBS data in each VTS. Thus, as in an optical disk drive to

record and reproduce an ordinary DVD, the CPU 4 will acquire management
information required for data write to, and read from, the optical disk 2.

In this procedure, the CPU 4 acquires the data in the VMG area and data in
the UDF area as well. When reading the real-time data recording area, the CPU 4
will also acquire intermediate management information, if any, found recorded in
the real-time data recording area. Thus, the CPU 4 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 disk 2. The CPU 4 will record and
hold a series of thus acquired management information in a built-in memory.

Next, the CPU 4 goes to step SP5 where it will judge whether it is instructed
to eject the optical disk 2. When the result of judgment is affirmative, the CPU 4
will instruct a loading mechanism (not shown) to eject the optical disk 2 and then

go back to step SP2.



_(reproduction)”, the CPU 4 goes fromstep SP6 to SP7 where it will proceed
to reproduction of a file fromthe optical disk 2 and then return to step
SP5. When the user's instruction is "REC (recording)”, the CPU 4 goes from
step SP6 to SP8 where it will proceed to recording of noving or stil
pictures to the optical disk 2 and then go back to step SP5. It is

i mportant to note that when the optigal disk 2 has UDF and VMG ar eas
defined therein through the so-called finalization, the CPU 4 will skip
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t he above procedures, when the optical disk 2 is DVD-R the CPU 4 will
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optical disk 2. t he ot her hand, when the optical disk is DVD-RWor 22
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SP6 to SP8 where it will proceed to recording of moving or still pictures to the
optical disk 2 and then go back to step SP5. It is important to note that when the
optical disk 2 has UDF and VMG areas defined therein through the so-called
finalization, the CPU 4 will skip over the recording procedure to step SP5 since the
optical disk 2 has been processed against data recording. Also, even in case the
optical disk 2 is a DVD-RW which is finalized but erasable, the CPU 4 will erase
the data existent in the optical disk 2 with acknowledgment from the user and
proceed to data recording.
When the user's instruction is “Power off”, the CPU 4 goes from step SP6 to
SP9 where it will proceed to turn off the power to the optical disk drive 1 and then
return to step SP4 where it will exit this recording or reproducing procedure.
In the recording one of the above procedures, when the optical disk 2 is
DVD-R, the CPU 4 will adopt the INC method to record a moving or still picture

file to the optical disk 2. On the other hand, when the optical disk is DVD-RW or



_therein, nanely, a virgin disk, by the RONnethod. Updating RVA information
acquired fromthe optical disk 2 and held in the built-in nenory, the CPU 4
perfornms padding to reserve UDF and VMG areas in the optical disk 2. Al so,
when an instruction for recording of a noving picture file is given from
the user, the CPU 4 will define, by padding, areas for the subsequent
titles VISI and VISM VOBS in the optigal disk 2 as shown in FIG 5A Al so,
with these operations, the, CPU 4 will update the RVA data held in the
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en an insfruction for recording of a moving picture file is given from the user,

the CPU 4 will define, by padding, areas for the subsequent titles VTSI and VTSM
VOBS in the optical disk 2 as shown in FIG. 5A. Also, with these operations, the
CPU 4 will update the RMA data held in the built-in memory thereof.

Given an instruction for starting the recording from the user, the CPU 4 will
sequentially record real data in the moving picture file to define a VISTT VOBS
area, then generate management information including the address of a recording
start position, file size, recording data, etc., and record the management
information to define a VTSI BUP area. Also, to record subsequent titles, the
CPU 4 will reserve, by padding, areas for the titles VTSI and VISM VOBS as
shown in FIG. 5B. Further, the CPU 4 will sequentially record the management
information starting at a position a predetermined number of areas returned back
from a position where recording of VTSTT VOBS has started to define areas for

VTSI and VISM VOBS, thereby completing recording of one title, as shown in



_picture files by the ROWnethod as in the conventional optical disk drive.
Through the above operations, the CPU 4 updates the RVA data held in the
menory thereof appropriately, and rewites the RVA in the optical disk 2 by
the RAM data held in the nenory at the tinme of ejection of the optical

di sk 2, power off, etc. Thus, even the record in the nenory is |lost, the
optical disk drive | wll be able tozaccess any yet-to-finalize optical
disk 2 with reference to the recorded RVA. Note here that the CPU 4 w ||l
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RAM data held in the memory at the time of ejection of the optical disk 2, power
off, etc. Thus, even the record in the memory is lost, the optical disk drive 1 will
be able to access any yet-to-finalize optical disk 2 with reference to the recorded
RMA.

Note here that the CPU 4 will perform the above operations through
appropriate updating of the management table held in the memory. It should also
be noted that the management table is indicated with a reference TV in FIG. 3.

Note here that the management table TV is to manage the program area on
the optical disk 2 and can record top and bottom addresses of VTSs recorded in the
program area, and an area not accessed by any reproduce-only optical disk drive
(DVD player) are assigned to the management table TV.

Thus, the CPU 4 will record, to the optical disk 2, top and bottom addresses
corresponding to the management table TV held in the memory thereof through

recording of VTSs to the optical disk 2, and update the management table TV in



,paddi ng. Al so, supplied with a user's instruction for start of the
recording, the CPU 4 will sequentially record still picture files being
extension files (indicated with a reference EF in FIG 5) as shown in FIG
5D. Further, the CPU 4 sequentially generates internedi ate nanagenent

I nformati on for provisional managenent of the still picture files until
the finalization correspondingly to tie recording of the still picture
files and hold the information in the built-in menory thereof.
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plural ISé(i/ué)IItIJIiyl generates intermediate management information for provisional

management of the still picture files until the finalization correspondingly to the

recording of the still picture files and hold the information in the built-in memory
thereof.

Furthermore, after having recorded a desired number of still picture files and

when given a user's instruction for ending the recording of the still picture files, the

CPU 4 will convert the intermediate management information held in the memory

into a format of recording to the optical disk 2, and record the intermediate

management information to reserve, by padding, areas for recording the subsequent

titles VTSI and VISM VOBS, as shown in FIG. 5D. Thus, the CPU 4 will

generate management information for all extension files to successively be

recorded. Also, the CPU 4 will select a recording format according to the

attribute of a file by recording a moving picture file in combination with

corresponding management information in the order of management information,



_Thus, for recording a noving picture file next, the CPU 4 wll record

VTSTT VOBS and VTS1 BUP by real data next to an area reserved by paddi ng,
and then reserve subsequent areas by padding, and record VTSI and VTSM VOBS
back at the beginning, to thereby record one title, as shown in FIGS. 5E to
5G Also, for recording still picture files, the CPU 4 will simlarly
record them sequentially back at the2fop of padding to record the
managenent data, and then reserve areas by padding. Further, given an

instr uqhbeﬂlrg dﬂﬁztﬁrbrfﬂbizﬁﬁit ﬂn@ﬂa%egrﬁeﬁtt #€orHe8hn, Whie %’éblﬂi% hh estedrisien HRF and

VMG areas and | ead-in and | ead-out zones according to the managenent
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extension files each tine internediate managenent _information DK is
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the opticalThlisskfc? kcorbmgent arsing-pictgeofildaexnl der@POn4 Wil steestdl be
noted that the "fixed area” neans a predeterm ned area for recording the
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nanagerﬁancﬁ( éta leebggi'nning, to thereby record one title, as shown in FIGS. 5E to 5G.
Also, for recording still picture files, the CPU 4 will similarly record them
sequentially back at the top of padding to record the management data, and then
reserve areas by padding. Further, given an instruction for finalization from the
user, the CPU 4 will define UDF and VMG areas and lead-in and lead-out zones
according to the management information, as shown in FIG. 5H.

The CPU 4 will update the management table TV as above with these
moving picture files correspondingly to the recording of the titles for the moving
picture files. On the other hand, for the extension files, the CPU 4 will generate
guide information for the extension files each time intermediate management
information DX is recorded to the optical disk 2 and update extended information
guide information TE recorded in a fixed area along the inner circumference of the

optical disk 2 by the extension-file guide information. It should be noted that the

“fixed area” means a predetermined area for recording the extension-file guide



.Note that the CPU 4 actually perforns the above operations by the use of
the nenory thereof while reading and updating the optical disk 2 at the
time of ejecting the optical disk 2, power off and in its free tinme. Al so,
the top address of the extension-file guide information is recorded only
once to the managenent table TV at the time of recording the first

I nt ermedi ate managenent information DBE6 since the extension-file guide
information TE is recorded to the fixed area. Thus, in the optical disk

drive Infdditin TSI GR-thid Sn8BHtRchi@TBLOR RSN redeeyelEby Padimgcor di ng
to the recorded managenent table TV and each extension file” can be
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managenent information DK is required for reading of an extension file,

and it is coipreshdt tiie @PU 4 hutuallyniafomhs tie sisoveopegatiensbonhe nge ofithere of
the attribute of an extension file, address infornation indicative of an
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i nfor ion DK includes, at the.top thereof, managenent information Cl for
a col FE’E@ pg;ﬁ:n@;org% ¢ gumecltn,jg@l@qlq)%gs moggeg only onice to the management fable

TV at the time of recording the first intermediate management information DK
since the extension-file guide information TE is recorded to the fixed area.

Thus, in the optical disk drive 1, the extension-file guide information TE can
be detected according to the recorded management table TV and each extension
file can be searched according to the extension-file guide information, so that a
desired extension file can quickly be searched without having to scan the entire
information recording area on the optical disk 2. Also, the extension-file guide
information TE can be detected according to the management table TV for the
moving picture files, so that the information recording area can effectively be used.

Note that the intermediate management information DK is required for
reading of an extension file, and it is composed of attribute information as an
extension indicative of the attribute of an extension file, address information

indicative of an address where the extension file is recorded, file size information



.EF3 successively recorded following the information CL It should be noted
that the managenent information Cl includes identification information

i ndicative of a category, directory, etc. of files managed according to

i ndi vidual information EXFI to EXF3 included next to the nmanagenent

i nformation, whereby it is made possible to maintain the conpatibility of
the files with the file managenent sygfem of the conputer. The individual
informati on EX is individual managenent information conposed of the nane
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(VTS #1) for a noving picture file. 1is recorded, the CPU 4 records top and
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to the recording of the title (VIS #1). Wien three still picture files EM
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not ed EXF1 to EXF3 included next to the management information, whereby it is made
possible to maintain the compatibility of the files with the file management system
of the computer.

The individual information EX is individual management information
composed of the name of a file, start address of the file, etc. The extension-file
guide information TE is extension-file guide information including the address of
the individual management information, and includes an identification code,
address as a pointer indicative of a start address of the management information CI,
which 1s also a start address of the intermediate management information DK, etc.

Thus, as shown in FIG. 6A, when a title (VTS #1) for a moving picture file
is recorded, the CPU 4 records top and bottom addresses of the title in the
management table TV correspondingly to the recording of the title (VTS #1).

When three still picture files EF1 to EF3 are recorded in the JPEG format in this

condition, the CPU 4 will record the management information CI and individual



.that the CPU 4 effects these operations by updating or otherw se processing
I nformation in consideration held in the nenory, and actually updates the
record in the optical disk 2 at the tinme of ejecting the optical disk 2 or
at any other tinme. This will also be true in the subsequent steps of
operations. Wen the second recorded still picture file EF2 is deleted in
this condition, the CPU 4 detects thegextension-file guide information TE
fromthe record in the nmanagenent table TV and detects the address of
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information, to thereby set the recorded area of the still picture file
EF2 as camraspoadingtedo dhe secoring ob thedgiclenonfeuatinn TEn tlhishovkkbe notest CPU 4
wi |l update the intermedi ate managenent information DK by overwiting the
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I nstruction for recording a still picture file fromthe user, if 29 the
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gul de This will also be true in the subsequent steps of operations.
When the second recorded still picture file EF2 is deleted in this condition,
the CPU 4 detects the extension-file guide information TE from the record in the
management table TV and detects the address of corresponding intermediate
management information DK from the guide information TE, as shown in FIG. 6B.
With the detection of the address, the CPU 4 changes the individual information
EFX2 with the still picture file EF2 left in the optical disk 2 by actually deleting
the individual information EXF2 or setting, for the individual information EXF2, a
flag indicating that the individual information EXF2 is a meaningless information,
to thereby set the recorded area of the still picture file EF2 as an unrecorded area.
It should be noted that in this case, the CPU 4 will update the intermediate
management information DK by overwriting the intermediate management

information DK as a whole.

When given an instruction for recording a still picture file from the user, if



.information TE, and also the address of an area having been set as an
unrecorded area fromthe record of the individual information EXF22 in the
i nternmedi ate managenent information DK, as shown in FIG 6C. Thus, the CPU
4 records the still picture file EF22 related to the user's instruction to
t he detected unrecorded area and overwites the nmanagenent information Cl
and individual information EXF1, EXF2®2 and EXF3 related to the still
picture files EFl, EF22 and EF3, respectively, thereby updating the record
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still picture file EF22 related to the user's instruction to the detected unrecorded
area and overwrites the management information CI and individual information
EXF1, EXF22 and EXF3 related to the still picture files EF1, EF22 and EF3,
respectively, thereby updating the record of the intermediate management
information DK. Further, when instructed by the user to delete the still picture
file EF22, the CPU 4 will set the recorded area of the still picture file EF22 as an
unrecorded area as having been described above with reference to FIG. 6B.

The microcomputer records the intermediate management information DK
as above. For recording the intermediate management information DK by
additionally recording an extension file, however, the CPU 4 will generate
intermediate management information DK for all intermediate management
information DK for extension files already recorded in the optical disk 2 and

record the intermediate management information DK1 to the optical disk 2, as

shown in FIGS. 7A and 7B. Also, the CPU 4 updates the extension-file guide



.this case, the CPU 4 generates managenent information C and individua

I nformation EXF1 to EXF6 for the nmanagenent information Cl fromthe

i nt ermedi ate nanagenent information DK for the still picture files EFl, EF2
and EF3 held in the nenory and information such as addresses of the stil
picture files EF4, EF5 and EF6, records the thus generated information Cl
and individual information EXFl to EX§6 to the optical disk 2, and al so
updates the extension- file guide information TE. Thus, the CPU 4 w ||
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the optical disk 2 so that thgy can be accessed based on the individual

I nformatjon EFX1 .t 3.C spondi ng to the above newy recorded
internéﬂ?%#lgeeqlréﬁéag o PR fation DKL, As shown in FIG 7B, the CPU 4

wi |l update gor delete the newy recorded still pic fi EF4 to EF6 and
al so the all‘ﬁ@dﬁ\rﬁ ewedeaosting |0f;§rliltxailﬁ@1rﬁfﬂs§ - Eend 5@3‘56;)%78&95‘?% t he
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user to finalize the optical disk 2 having the extension files recorded

t her ei Rhizs cabe)yV ¢he t TRUCRY dendrifes ganghgtmedPRndedraatiéwnCBland hiadividagk ment
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EF3 held in the memory and information such as addresses of the still picture files
EF4, EF5 and EF6, records the thus generated information CI and individual
information EXF1 to EXF6 to the optical disk 2, and also updates the extension-
file guide information TE.

Thus, the CPU 4 will update the existent record of the still picture files EF1,

EF2 and EF3 in the optical disk 2 so that they can be accessed based on the
individual information EFX1 to EXF3 corresponding to the above newly recorded
intermediate management information DK1. As shown in FIG. 7B, the CPU 4
will update or delete the newly recorded still picture files EF4 to EF6 and also the
already recorded still picture files EF1 to EF3 by processing the individual
information EXF1 to EXF6 corresponding to the newly recorded intermediate
management information DK1.

Thus, when instructed from the user to finalize the optical disk 2 having the

extension files recorded therein as above, the CPU 4 will generate UDF data from



managenent information (VTSI and VISTT VOBS) for all the titles, and record
"it to the optical disk 2. It is inportant to note that the UDF and VMG
data are generated according to the internedi ate managenent information
held in the nenory or the like. Also, having recorded the UDF and VM5 in
this way, the CPU 4 wll| define lead-in and | ead-out zones. It should also
be noted that the CPU 4 will record ghe UDF and VMs data, define the

| ead-in and | ead-out zones and record the internediate management
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management of DVD reproduction wll include no extension file-related

i nf or mabfasmation foaiadl Brecodensien filenandmegcardihe Ukt dataj tavths ioptiea¥ disk 2.he
user, simlarly totitles VISI, VISM VOBS, etc., a file of provisional
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of the optical disk 2 by the computer, so that the optical disk drive |
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disk drive Tor DVD can only read noving 32 picture files recorded in the
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files arfxemory or the like. Also, having recorded the UDF and VMG in this way, the
CPU 4 will define lead-in and lead-out zones. It should also be noted that the
CPU 4 will record the UDF and VMG data, define the lead-in and lead-out zones
and record the intermediate 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 management of DVD
reproduction will include no extension file-related information. In this procedure,
the CPU 4 will make, invisible from the user, similarly to titles VTSI, VISM
VOBS, etc., a file of provisional intermediate management information which is
meaningless in reproduction of the optical disk 2 by the computer, so that the

optical disk drive 1 can accordingly be improved in operability.

Thus, the conventional optical disk drive for DVD can only read moving



_well. FIG 8 shows a flow of operations in the recording procedure having
been described above with reference to FIGS. 4 and 5. Wen this recording
procedure is started, the CPU 4 goes fromstep SP 11 to SP 12 where it

wi |l judge which the wuser has instructed to do, recording of a noving
picture file, recording of a still picture file or finalization. Wen the
user's instruction is to record a novihg picture file, the CPU 4 goes from
step SP12 to SP13 where it will judge whether the user has instructed to
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in step SP15 is negative, the CPU 4 will go back to step SP14. This, the
CPU 4 erfesaion fites basedaon dines UIDF statm soSherebysrysodaen thegextensiondiles as

t hereby sequentially recording real data. Wien the above result of
judgmeggell.s affirmative, the CPU 4 will conplete the recording of VISTT 33
VOBS data with exiti ng the recording of real data. Next, the CPU 4 goes to

step SP16 whgee tS'I EC%(?% ES%S?P@%%%H@QH .%E%fdm@%@'_?céﬂ_@edﬁﬁﬂ VOBS

areas in the op y recording one S, an goes to

step Sﬁ%gcn ed ebove W1JLh re?érencehcosFIEfg:oi h3%.PrRAR NG recording procedure
is started, the CPU 4 goes from step SP11 to SP12 where it will judge which the
user has instructed to do, recording of a moving picture file, recording of a still
picture file or finalization.

When the user’s instruction is to record a moving picture file, the CPU 4
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 CPU 4
will repeat the operation in step SP13. If the above result of judgment is
affirmative, the CPU 4 goes from step SP13 to SP14 where it will record real data
.as having been described above with reference to FIG. 4. Further, the CPU 4
goes to step SP15 where it will judge whether the user has instructed to stop the
recording. If the result of judgment in step SP15 is negative, the CPU 4 will go
back to step SP14. This, the CPU 4 repeats the operations in steps SP14, SP15
and again in SP14, thereby sequentially recording real data. When the above

result of judgment is affirmative, the CPU 4 will complete the recording of VISTT



_On the other hand, when the user's instruction is to record a still picture
file, the CPU 4 goes fromstep SP 12 to SP 18 where it will judge whet her
the user has instructed to start the recording. If the result of judgnent
in step SP 18 is negative, the CPU 4 will repeat the operation in step
SP18. On the contrary, when the above result of judgnment is affirmative,
the CPU 4 goes fromstep SP18 to SP1933where it will record an extension
file for the still picture file as having been described above with

ref er ewgg%ﬂa%th?hmﬁ%ere ﬁég?}glﬁﬁlgtoﬁﬂggl 4 goes to step SP20 where it
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exit this recording procedure. Wien the user's instruction is to record
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above result of judgment is affirmative, the CPU 4 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 FIGS. 4 and 5.  Further, the CPU 4 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 CPU 4 will go back to step
SP19. Thus, the CPU 4 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 CPU 4 terminates the recording of still picture files and goes to
step SP21 where it will record intermediate management information, and goes to
step SP17 where it will exit this recording procedure.
When the user's instruction is to record data related to finalization of the

optical disk 2, the CPU 4 goes from step SP12 to SP22 where it will judge whether

the user has instructed to start the recording. If the result of judgment in step



_procedure. FIG 9 shows a flow of operations included in the reproducing
procedure shown in FIG 4. Wen this reproducing procedure is started, the

CPU 4 goes fromstep SP31 to SP32 where it will judge which the user has
instructed to read, a noving picture file or a still picture file. Wen
the user's instruction is for reproduction of a noving picture file, the
CPU 4 goes fromstep SP32 to SP33 whersg it will judge whether the user has

instructed to start the reproduction. If the result of judgnent is
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held in the nenmory. That is, when the optical disk 2 is a_finalized one,
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from step SP31 to SP32 where it will judge which the user has instructed to read, a

moving picture file or a still picture file.

When the user's instruction is for reproduction of a moving picture file, the
CPU 4 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 CPU
4 will repeat the operation in step SP33. When the above result of judgment is
affirmative, the CPU 4 goes from step SP33 to SP 34 where it will provide a
system control for reproducing a moving picture file designated by the user with
reference to the management information held in the memory.

That is, when the optical disk 2 is a finalized one, the CPU 4 will detect the
address of a file in consideration on the basis of the VMG data held in the built-<in
memory thereof, and instruct each of the components of the optical disk drive 1 to
read the file from the address. On the other hand, in case the optical disk 2 is not

any finalized one, the CPU 4 will detect the address of the file in consideration on



_Where it will judge whether the user has instructed to stop the
reproduction. If the result of judgnent in step SP35 is negative, the CPU
4 will return to step SP34. Thus, the CPU 4 repeats-the operations in
steps SP34, SP35 and again in SP34 to sequentially read noving picture
files designed by the user. On the other hand, when the above result of
judgnent is affirmative, the CPU 4 w g% term nate the reproducing
operation, and goes to step SP36 where it will exit the reproducing
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finalized one, the CPU 4 will detect the address of a file in
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when the above result of judgment is affirmative, the CPU 4 will terminate the
reproducing operation, and goes to step SP36 where it will exit the reproducing
procedure.
- On the other hand, in case the user's instruction is to read an extension file,
the CPU 4 goes from step SP32 to SP 37 where it will judge whether the user has
instructed to start the reproduction. If the result of judgment is negative, the CPU
4 will repeat the operation in step SP37. On the contrary, when the result of
judgment is affirmative, the CPU 4 goes from step SP37 to SP38.
In case the optical disk 2 is a finalized one, the CPU 4 will detect the
address of a file in consideration on the basis of the UDF data held in the memory
thereof, and instruct each of the components of the optical disk drive 1 to read the

file from the address. On the other hand, in case the optical disk 2 is not any

finalized one, the CPU 4 will detect the address of the file in consideration on the



_wWhere it will judge whether the user has instructed to stop the
reproduction. If the result of judgnent in step SP 39 is negative, the CPU
4 will go back to step SP38. Thus, the CPU 4 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
judgrment is affirmative, the CPU 4 teBféi nates the reproducing operation,
and goes to step SP36 where it will exit the reproducing procedure. FIG 10
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sequentially read still picture files designated by the user. On the contrary, if the
above result of judgment is affirmative, the CPU 4 terminates the reproducing
operation, and goes to step SP36 where it will exit the reproducing procedure.

FIG. 10 is a chart showing the extension-file guide information TE and
management information CI. The guide information TE is to control an entire
area where a corresponding extension file is recorded and has the address defined
in the RAM management table as above. It should be noted that it can be judged
whether the guide information TE is recorded by EX_STATUS_FLAG stated in
the area occupied by the management table TV, and also the top address and size
thereof are defined. The guide information TE is composed of a temporary
information management table (TMP EXTI MAT) and category information search
pointer table (CAT INFO SRPT) recorded in succession.

The above temporary information management table (TMP EXTI MAT) has

recorded therein a number of category information search pointer tables (CAT



-Mmanagenent table (TMP EXTI MAT) has assigned at top 12 bytes thereof an
i dentification code indicating that the table itself is a tenporary
i nformati on nanagenent table. A version nunber of a corresponding
managenent table TV is recorded at next two bytes. Further two bytes are
reserved, and the nunber of <category information search pointer tables
(CAT I NFO SRPT) is recorded at one bgfe followi ng the reserved two bytes.
In this enbodi ment, the nunber of tables ranges froml to 255. Further

three QWNRG SRPTY)CaRT ‘f@l%w'ilﬂ’gl%he tphghpéntiht tADRY [BEIFONEREBhI Sf ﬁiécbathgélgy the
tenporary informati on managenent table (TMP EXTI MAT) can be deteCted with
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managenent table TMP EXTI MAT. The category information search pointer
tabl e (RIAF2G EPT) is defined for each extension file category as shown
in FIG 11. |In each categor i nformati on search pointer table (CAT I NFO
SRPT), | dentAteadingiio JSGIEES46D 1 953d(aahmastes), the txuporeprinfoiatige at
top two bytes. At next two bytes, there is stated type information CAT

| NFO TYREnagemeént sablé g TMPNEX T MAT)elbpoasiipgedcit twpnagempat thafedfnat i on
Cl and indicates the recording format of individual information EXF. At
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is recorded at next two bytes. Further two bytes are reserved, and the number of
category information search pointer tables (CAT INFO SRPT) is recorded at one
byte following the reserved two bytes. In this embodiment, the number of tables
ranges from 1 to 255. Further three bytes are reserved.

Thus, the guide information TE is such that the temporary information
management table (TMP EXTI MAT) can be detected with reference to the
management table TV to detect a number of category information search pointer
tables (CAT INFO SRPT) included following the management table TMP EXTI
MAT.

The category information search pointer table (CAT INFO SRPT) is defined
for each extension file category as shown in FIG. 11. In each category
information search pointer table (CAT INFO SRPT), identification code CAT ID

indicative of an extension file type at top two bytes. At next two bytes, there is

stated type information CAT INFO TYPE which is the format of corresponding



.managenent information Cl. In the category information search pointer table
(CAT I NFO SRPT) defined as above, the identification code CAT ID

i ndicative of the format of an extension file is assigned to a still
picture file. For exanple, "01" is assigned to a JPEGformatted still
picture file, and "02" is assigned to a GF-formatted still picture file.
Thus, the recording formats of the nagggenent information ClI and

i ndi vidual information EXF can be confirmed according to the type
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file is assigned to a still picture file. For example, “01” is assigned to a
JPEG-formatted still picture file, and “02” is assigned to a GIF-formatted still
picture file.

Thus, the recording formats of the management information CI and
individual information EXF can be confirmed according to the type information
CAT INFO TYPE by detecting the file format on the basis of the identification
code CAT ID by sequentially searching through the management table TV.
Therefore, when a bit map-based still picture file is newly recorded as an extension
file with the identification code CAT ID being defined as “01” or “02” only, the
format of a JPEG-formatted still picture file can be appropriated to the
management information CI and individual information EXF by changing the
statement of only the identification code CAT ID and setting the type information
CAT INFO TYPE the same as that of the JPEG-formed still picture file. Thus in

this embodiment, the procedure for adding to the formats of recordable files can be



information DK simlarly to the JPEGformatted still picture file, whereby
an sufficient extension of the recording ability of the optical disk 2 can
be assured. Thus, the managenent information Cl and individual information
EXF can be defined in conpliance with each category information search
poi nter table (CAT INFO SRPT) as shown in FIG 12. It should be noted that
t he managenent information ClI varies3pn structure dependi ng upon the type
i nformati on CAT INFO TYPE in the category information search pointer table
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be defined in compliance with each category information search pointer table
(CAT INFO SRPT) as shown in FIG. 12. It should be noted that the management
information CI varies in structure depending upon the type information CAT INFO
TYPE in the category information search pointer table (CAT INFO SRPT). A
type information CAT INFO TYPE can be set according to the category of an
extension file related to the individual information EXF managed by the
management information CI.

FIG. 12 shows a case in which the type information CAT INFO TYPE is
“01” and a structure of this “01” type is applied to the intermediate management
information DK for the aforementioned still image file.

Note that according to ISO/IEC 646: 1983 (a-character), the management
information CI has stated at the top 12 bytes thereof an identification code CAT
INFO ID indicating that it is management information for an extension file, at next

two bytes a version number TV VERN of management information TMP_VMGI.



_Also, a last updated inplenment identifier IMPIDis stated at further eight
bytes, a tinme stanp CR TMindicating a date and tinme when the managenent
information CI was defined is stated at next 12 bytes, and a tinme stanp MD
TM indicating an update date and tine when the managenent information Cl
was | ast wupdated is stated at further 12 bytes. Al so, at next two bytes,
there is stated a nunber of individuah information EXFl to EFXn within a
range of 1 to 9999, and last two bytes are reserved. On the other hand, as
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be informed of an extension file recorded in the optical disk 2 via the
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indicating an update date and time when the management information CI was last
updated is stated at further 12 bytes. Also, at next two bytes, there is stated a
number of individual information EXF1 to EFXn within a range of 1 to 9999, and
last two bytes are reserved.
On the other hand, as shown in FIG. 13, the individual information EXF has
top 12 bytes thereof allocated to a file name FILE NAME, and a next one byte
thereof allocated to copyright protective information CGMS INFO. Further three
bytes of the individual information EXF are allocated to a start address EXF SA of
a corresponding extension file, next four bytes are allocated to a file size EXF SZ,
and further 12 bytes are allocated to a time stamp CR TM indicating the date and
time when the individual information EXF was generated.
Thus, the optical disk drive 1 is so designed that the user can be informed of

an extension file recorded in the optical disk 2 via the directory structure by

sequentially searching through the guide information TE, management information



.EXF. As above., the CPU 4 acquires properties, nanme size, etc. of each
extension file according to the statenents in the aforenentioned guide
informati on TE, managenent information Cl and individual information EXF
at the time of finalization to generate UDF. The optical disk drive 1
constructed as having been descri bed above with reference to FIG 3
functions as wll be described herebehpw. Wien the optical disk 2 is | oaded
by the user into the optical disk drive 1 turned on or when the opti cal
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19. The detection power detected by the optical head 19 is sequentially
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controls the optical head 19 by controlling the DVD signal processor 14

and notgxpFanplifier 18, which causes the optical 42 head 19 to undergo
tracki ng control and focus control. Al so, the data recorded on the optical
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management information CI and individual information EXF at the time of
finalization to generate UDF.
The optical disk drive 1 constructed as having been described above with
reference to FIG. 3 functions as will be described herebelow:
When the optical disk 2 is loaded by the user into the optical disk drive 1
turned on or when the optical disk drive 1 is turned on with the optical disk 2
loaded in the optical disk drive 1, the CPU 4 controls the DVD signal processor 14
and motor amplifier 18 to drive the sled motor 21 in order to move the optical head
19 toward the inner circumference of the optical disk 2. Further, a laser beam is
projected from the optical head 19 to the optical disk 2. A return light reflected
from the optical disk 2 is detected by the optical head 19. The detection power
detected by the optical head 19 1s sequentially processed through the analog front
end block 16 and CPU 4. The CPU 4 controls the optical head 19 by controlling

the DVD signal processor 14 and motor amplifier 18, which causes the optical



.invention, various kinds of information recorded al ong the inner
circunference of the optical disk 2 are acquired by the CPU 4 through the
above series of operations and held in the nmenory built in the CPU 4. In
case the optical disk 2 is a read-only optical disk formed by a stanper
precedently having concavity and convexity pattern indicating the data to
be recorded on the optical disk 2, o42in case it is a finalized one having
only noving picture files recorded therein, the CPU 4 will acquire VM5
data r geqadocoalnisb iackidineontbl GMeARRGALR. the optical disk 2, which

I S managenent in or%atlon r a DVD player through the above series of
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detecti o ch vari correspordingly to pit trarns on the
optical di.sk.2 i rocessed.by th og front end block 16 to produce

r ead &Hﬁé}eligﬁ’atﬁ%gl%%‘a’ %Ta%itilemggd, dei nterl eaved and error-corrected
by the DVD _signal processor. 14. Al so, .the error-corrected read data is
suppl i ed t o Inneasgdhgepptical disk 2 is a read-only optical disk formed by a stamper

precedently having concavity and convexity pattern indicating the data to be
recorded on the optical disk 2, or in case it is a finalized one having only moving
picture files recorded therein, the CPU 4 will acquire VMG data recorded along the
inner circumference of the optical disk 2, which is management information for a
DVD player through the above series of operations. Thus in the optical disk drive
1, when it is instructed by the user to reproduce the optical disk 2, the sled motor
21 is driven according to the VMG data by means of the DVD signal processor 14
and motor amplifier 18 to move the optical head 19 to the address of a
user-designated title (seek operation), and with the optical head 19 undergoing the
tracking control and focus control on the basis of the detected return light, the
detected return light is sequentially processed through the DVD signal processor

14, header information processor 7 and compress/expand block 6 to read video

data composed of moving pictures. More particularly, a read signal being a result



.information processor 7 where the header is renoved fromthe data and the
CPU 4 is informed of the header. Further, the read signal is supplied to
the conpress/expand block 6 and broken by the multiplexer 10 into video

and audio data. The video data is released by the video processor 8 from
the MPEG conpressed state and di splayed on the nonitor 12 or supplied to
an external apparatus via the video/awdi o encoder 13. On the other hand,

the audio data is expanded by the audi o processor 11 and then supplied to
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access the optical disk 2 to acquire RVA data fromthe latter. In_ the

opt i caldat.sadithe eead datpds desedededeintanieavediand emorwgrisciadube thedhYly e
node, the CPU 4 will update the RVA data held in the nenory thereof (as

shown isigidl@roégssamdddef Alse, thy epaddionpctatd smsl data iWBEpaphdd WWEheabheadéers o
areas for VISl of VTS. When the user instructs to start the recording in

this cqffirmaion gf&%@sw wiRidlithe Hakderdl SefRVeaTroM! the dipRhideRe T4 he
video input block 3 and audio input 44 block 5 and the video data is

compr essethitynlde of 460 REORS SR Moo MPEGabPolin Gispiivh ke e

audi o 'S conpressed e. 0’ processor , the video
oD a8 SR o5l 200y RSB D547 uRlcat b o
nfor nac{aitg.n The video data is released by the video processor 8 from the MPEG-
compressed state and displayed on the monitor 12 or supplied to an external
apparatus via the video/audio encoder 13. On the other hand, the audio data is
expanded by the audio processor 11 and then supplied to the monitor 12 for
monitoring or supplied to the external apparatus via the video/audio encoder 13.
In case the optical disk 2 is a rewritable virgin disk, however, when the
optical disk 2 is loaded into the optical disk drive 1 or when the optical disk drive 1
is turned on, the CPU 4 will access the optical disk 2 to acquire RMA data from the
latter. In the optical disk drive 1, when the user selects the moving picture
capture mode, the CPU 4 will update the RMA data held in the memory thereof (as
shown in FIG. 6) and define, by padding, areas for UDF and VMG and also areas
for VTSI of VTS.

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

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



.processor 7. In the DVD signal processor 14 provided downstream the
mul ti pl exed data has an error correction code added thereto, and undergoes
i nterl eaving and encodi ng., According to the result of this data
processing, the analog. front end block 16 will set an anmount of | aser
beamemtted fromthe optical head 19 to the optical disk 2. Thus, pits
are sequentially formed on the opticalgg disk 2 to sequentially record
novi ng vi deo data conposed of noving pictures. In the optical disk drive 1,
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Nanmely, in the optical disk recorder/player 100, the systemcontroller 10

will ~ (beevidee anshagdipedata thisropmepreased ara nhdtintigedslsy the Ineulsiptexer 10

recording date and tinme, etc. of the noving picture data, and supply the

managenmnt thenf the mtitipletad datachadddheidgnaddpd dhass®by e heddérciadonation o t he
optical disk 2 so that the managenent information will be recorded next to
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optical, di sk 2 to define.the intended VIgl aqr*\ag VESB/IV S areas., In the

opt i cal InfgrigaviRg \and encqding. o AxGEOEdmSota o Fesial PR ghls atdr BEOGegsing, the

analog front end block 16 will set an amount of laser beam emitted from the optical
head 19 to the optical disk 2. Thus, pits are sequentially formed on the optical
disk 2 to sequentially record moving video data composed of moving pictures.

In the optical disk drive 1, when the user instructs to stop the recording, a
series of operations in the compress/expand block 6 and the like is stopped by the
CPU 4 to cease the recording of the video data and then the management
information for the moving picture file thus recorded is recorded to the optical disk
2. Namely, in the optical disk recorder/player 100, the system controller 10 will
generate management information from the address, file size, recording date and
time, etc. of the moving picture data, and supply the management information to
the DVD signal processor 14 and record it to the optical disk 2 so that the
management information will be recorded next to the video data, whereby VTSI
BUP area is defined. Then, areas for VTSI and VTSM VOBS of a next VTS are

defined by padding, and the optical head 19 is caused to seek for the existing VTSI



.recorded for one title. Thus, in the optical disk drive 1, for recording a
nmoving picture file, managenent information and the file are recorded in
the DVD video format in which managenent information conposed of VTSI,
managenent informati on conposed of VISM VOBS, noving picture file and
managenment i nformati on conposed of VTSI BUP are |aid successively. Wen
the user then instructs to record noysng pictures, the optical disk drive
1 will repeat the simlar operations to sequentially record titles to the

opti cal, g o] | ' | ' r.as itle
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sequenti aj | Xi“ recorded therein as above and not yet finalized is |oaded

i nto tH&doWiSMIVeibBskagasve 1, the managenment table is acquired, the
managenent i nformation having been recorded in conbination with the titles
are sequent ilal the aptical edslbbydrswadnivides hdatoptompbdsedi 9 Rovage idiungs o t he
managenent table, and are held in the menory built in the CPU 4. Further, a
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the managenent information thus acquired. 46 1In the optical sk dri've 1,
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mnageﬁ?&rmaﬁon composed of VISM VOBS, moving picture file and management
information composed of VTSI BUP -are laid successively. When the user then
instructs to record moving pictures, the optical disk drive 1 will repeat the similar
operations to sequentially record titles to the optical disk 2.

Upon completion of recording moving pictures for one title as above,
addresses indicative of the top and bottom addresses of the titles are recorded to the
management table in the inner-circumferential RMA area of 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 drive 1, the management
table is acquired, the management information having been recorded in
combination with the titles are sequentially acquired by scanning the optical disk 2
according to the management table, and are held in the memory built in the CPU 4.

Further, a moving picture file the user has instructed to read is read on the basis of

the management information thus acquired.



.table and recorded to the inner-circunferential area defined on the optical
disk 2, and also the lead-in and | ead-out zones are defined. Thus, this
optical disk can be set up for reproduction by a DVD player which supports
only the ordinary DVD format. On the other hand,, in case the user has
selected the still picture recording node, UDF and VMG areas w || be
defined in a virgin disk as in the rec@r ding of noving pictures. Also, in
the optical disk drive, the node of operation of the imaging neans is

swi tched to InnheSoplital RISk Wy RIGHRAHEE aRPRIRHAD t 4 o?ficélhﬁiﬂggc}a%as ed

conpr ess/ expand block 6 is switched to the operation nmo or a
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fromthe videq inpui. block 3 are conpressed by the video processor 8 of
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recorded to the optical disk 2 as in the recording of the noving pictures.
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VTSI and VISM VOBS are initially defined for recording real ‘data, but "for
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recorded back at the top of areas reserved by pa
recording u Y rdprSEI RS by a ']fo)O}JIa?r%% SenichYsupports only the ordinary DVD

format.

On the other hand, in case the user has selected the still picture recording
mode, UDF and VMG areas will be defined in a virgin disk as in the recording of
moving pictures. Also, in the optical disk drive, the mode of operation of the
imaging means is switched to the still picture mode and the operation mode of the
compress/expand block 6 is switched to the operation mode for a JPEG-based data
compression.

When the user instructs to start the recording of still pictures in this
condition, video data composed of still pictures supplied from the video input
block 3 are compressed by the video processor 8 of the compress/expand block 6
into the JPEG format. Thus, in the optical disk drive 1, the still
pictures-composed video data, not any moving pictures—composed video data, are
provided for recording and sequentially recorded to the optical disk 2 as in the

recording of the moving pictures.



.to reserve areas such VTSI and VISM VOBS- Al so, when the user instructs to
record still pictures, subsequent still pictures are recorded to the
optical disk 2 as above.. At each recording, the address of each file is
recorded to the nenory of the CPU 4. In the optical disk drive 1, when the
recording of still pictures is stopped by the user changing the node of
operation or otherwise with a desired4fAunber of still picture files having
been recorded to the optical disk, the managenent information conposed of

addr esses etla. thiebgtical s deverly fos reesdine dnovsgppiottirss omehs fonf\ErkEdi at e
managenent information intended for use until the finalization, in

successingevaraasviesstde iﬁh&tﬂ@!o dEFned ﬁhggh?ﬂigg ‘ftéﬁaﬁétla?%ut T seddidt

optical disk drive 1, for recording ot n ahy noving picture
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can also record still picture files not defined in the DVD video format to
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files thus recorded therein is | oaded into an optical disk 48 drive which

suppor trecord still pgctovdd, Wobeequemt nseill pidrereseiragessrded tof Glendpticn diflay a9 been
recorded according to the DVD video format such as VTSI or the like is
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based on the managenent [ nfbrnmation. e sti pi cture
recordqﬂe CPU 4

In the optical disk drive 1, when the recording of still pictures is stopped by
the user changing the mode of operation or otherwise with a desired number of still
picture files having been recorded to the optical disk, the management information
composed 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
drive 1, for recording other files than any moving picture file, the files and
management information for them will be recorded in the order of a file and
management information, and a format for recording the files and management
information is selected depending upoﬁ the attribute of the files to be recorded.

As above, the optical disk drive 1 can also record still picture files not
defined in the DVD video format to the optical disk 2. Also, when the optical

disk having the still picture files thus recorded therein is loaded into an optical disk



.and managenent information for the files will not possibly influence the
reading of any noving pictures. Therefore, any ordinary DVD pl ayer can
read a noving picture file fromthe optical disk 2 having the noving
picture file thus recorded therein. In the optical disk drive 1, such

I nt ermedi ate managenent information DK (as shown in FIG 6) w |
collectively be laid for a plurality 8B files recorded successively and

t he managenent information Cl providing a total control be recorded. After
t hat, idrilieviwchieh supportseoilyntHeXD VDcviddonfpranatp thea dubrege et daddrmdtidre and
afile name will be recorded, and the top address of the internedi ate

nmanageRRing Beeh T8édrdBd [icBRIinS e tieH VD fidk8Tot@At sudiCad WTRT ol Imed | on
TE to a fixed area along the rnner circunference of the optical disk 2.
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well as the internedi ate managenent information DK for the still picture
files fanymmdiagopicturas. difhkreforegranyt bedimanade@Vibniplaydrocamieah abDiforéngl so
held in the nenory of the CPU 4. Thus, the noving and still picture.

tithes gigREdeR frBni Be QPticEPHIH 2MaidPdRE moving picture file thus recorded
therein.
In the optical disk drive 1, such intermediate management information DK
(as shown in FIG. 6) will collectively be laid for a plurality of files recorded
successively and the management information CI providing a total control be
recorded. After that, individual information EXF including a top address of each
file and a file name will be recorded, and the top address of the intermediate
management information DX be recorded as extension-file guide information TE
to a fixed area along the inner circumference of the optical disk 2. Further, the
address of the extension-file guide information TE will be recorded to the
management table TV.
Thus, an optical disk drive which also supports other than the moving
picture files can read still picture files. That is, in the optical disk drive 1 having
the aforementioned optical disk 2 loaded therein, the optical disk 2 will be searched

with reference to the management table to read VTS and VISM VOBS data as



-.the user's instruction can be provided to the user. Al so, when the user
Instructs to read noving pictures, the optical disk drive 1 can read the
noving picture files on the basis of the VIS and VISM VOBS 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 basi 42of the internediate management
information DK held in the nmenory of the CPU 4, data recorded in the
opt i calwell ak tike betesnodiant nmhlagemeabllrd’ocmationd)l{cfor tee st@ld gpiictund fitkst o on,
and processed through the operations similar to those in reading the

novi ng thé ?ﬁb@lsdls}din dnidethe Rharealentd g Knfbirvgiob DKOb® aReesd dtinehé aatnoat a
including the still 'pictures in processing of the read data, the opération

of thec§1 ePyocessor 8 is changed by the CPU 4 to expand the video data
havi ng been Conpressed according to the JPEG and video data including the
still pictur m)nltoredo he noni.t.or rther n ) lied
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still picture file is smaller |n size than the noving picture file. 1In the

opt i calthgiuskr'dinspaictionreaneheprovided tontls Bser. nehligeien thafusentnstaetat 50
such managenent information is generated and recorded for a plurality of
files asadshoving pickires, e offtical disk deve(dt caxateadi e movirg pictsienfiles amn
extension file conposed of such still picture files or the like is
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to the recordi ng of nanagenent
the read-only optical disk.

On the other hand, when the user instructs to read a still picture file, the
address etc. of the file will be detected on the basis of the intermediate
management information DK held in the memory of the CPU 4, data recorded in
the optical disk 2 be sequentially read according to the result of detection, and
processed through the operations similar to those in reading the moving pictures.
In the optical disk drive 1, to process the read data including the still pictures in
processing of the read data, the operation of the video processor 8 is changed by
the CPU 4 to expand the video data having been compressed according to the
JPEG, and video data including the still pictures is monitored on the monitor 12
and further can be supplied from the video/audio encoder 13 to an external
apparatus.

Generally, the still picture file is smaller in size than the moving picture file.

In the optical disk drive 1, however, intermediate management information as



.files. Also, the internedi ate managenent information for a plurality of
files is collectively recorded for each file type being the attribute of a
file, whereby the operations for search and finalization (which will be
described in detail later) can be sinplified. Especially, since addresses
of such internedi ate managenent inforpation DK vary due to recordi ng of
various types of files, it is possibléothat the internedi ate managenent
information will be recorded for each of many files. The variation in
addr es seshafhandgementanfeonaien nngepenatadt andirecorded dor egplubaityaek Ghasotmat ed
by recording the managenent table for them but in case each extension
file | shbPenr PRQr ¢ed Thid ianthe tdpeicaRnHsiendiNe tiabsiacer ayideendion file
extension file as in recording of noving picture files, however, if many
ext ensi e r eGQr 0 .+OPtd '
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managi ng successively recorded extension files is managed by the
extensilogsfil e guide information TE, such an 51 irregularity of addresses
and recording of many files can be accommpdated sinmultaneously. Al so,
since the adallsesshé dutetmeididter manageheTEinforationnfcer agdielay offiderenent
information DK is recorded in such a nmanagenent table, an extension
collectively recorded for each file type being the attribute of a file, whereby the

operations for search and finalization (which will be described in detail later) can
be simplified.

Especially, since addresses of such intermediate management information
DK vary due to recording of various types of files, it is possible that the
intermediate management information will be recorded for each of many files.
The variation in addresses of the intermediate management information can be
accommodated by recording the management table for them, but in case each
extension file is to be recorded with only the management table provided for the
- extension file as in recording of moving picture files, however, if many extension
files are recorded to the optical disk, so many management tables cannot be
provided for the extension files. In this embodiment, however, since the guide
information TE for extension files are managed by the management table and the
management information CI for collectively managing successively recorded

extension files is managed by the extension-file guide information TE, such an



.file can be accessed sinply and quickly by accessing the optical disk 2
with reference to the address information TE. Al so, by utilizing the
managenent table TV for noving picture files as above, it is possible to
prevent the information recording area from being consuned due to separate
generation of such a kind of table for each extension file, and thus to
use the information recording area c@drespondingly nore effectively. In
the optical disk drive 1, such extension files are recorded each in

conbi natiegalaxityh of na@dmwsaiaﬁdrrmmgén%ntofl nfamymiitleo rcabKbef accomenddated

Thus, in case any new i ntermedi ate nanagenent information DK is to be

record nlerkeshgrt i nternedi ate nmanagenent information DK in the optical
di sk Z%qml flfa? gdat ed in conbination with the new one as will be known
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disk 2 quickly. 52 Wth the above operations, the optical disk drive |l is
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T L g e A B R AT g ARG 7
recording area from being consumed due to separate generation of such a kind of
table for each extension file, and thus to use the information recording area
correspondingly more effectively.

In the optical disk drive 1, such extension files are recorded each in
combination with intermediate management information DK1 for the file. Thus,
in case any new intermediate management information DK is to be recorded,
existent intermediate management information DX in the optical disk 2 will be
updated in combination with the new one as will be known from FIG. 7. Also, by
updating the last intermediate management information DK1 in combination as
above, any extension file is updated or deleted. Thus, in the optical disk drive 1,
even if multiple extension files are discretely recorded, an extension file in
consideration can be accessed by acquiring the intermediate management

information in one place, which also enables the optical disk drive 1 to access the

optical disk 2 quickly.



~finalized. On the other hand, when the user instructs to finalize any of

t he above optical disks having noving and still pictures recorded therein
as above, UDF data for a conputer is generated based on the nmanagenent

i nformati on and internedi ate managenent i nformation, acquired fromthe
optical disk wth reference to the nanagenent table and held in the nenory
of the CPU 4, as well as on the mana@®nent information and intermediate
managenent information generated by recording noving and still pictures
and hel d i nWith themboye X?Bdatidm, thdDbptiedladibls deiveok tedpdrateal ipy ¢halesdrrted ar ea
on the optical disk 2. so, VMc data for a DVD player is generated
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i nformation for onIy a noving picture file having a specific attribute,

r ecor déthalizedt he optical disk 2, will be recorded in conbination with the
nmoving picture file to 53 the VMG area intended for a DVD to record the

second managpiehé éthépmhaat] arhen' ks usehdnstilies oot fipalizelismly 3ffthoadboved as
above is reproduced by a DVD player, files recorded in the optical disk 2

E“olsls. b%ght%gﬂgiggg; [hlaggr}@frggggg :aﬂgtsg@[)pfe‘:{%ee&&&m% MR L8 AboVBEUBIH dita | S
for a computer is generated based on the management information and
intermediate management information, acquired from the optical disk with
reference to the management table and held in the memory of the CPU 4, 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 pre-defined 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 drive 1, management information for all files
recorded on the optical disk 2 will be recorded collectively in combination with the
files to the UDF area for recording the first management information, of the
management information recording area on the optical disk 2, while management

information for only a moving picture file having a specific attribute, recorded in

the optical disk 2, will be recorded in combination with the moving picture file to



.video-formatted noving pictures w thout being influenced by recording of
the files such as still picture files. Wen reproduci ng such a finalized
optical disk by a conmputer, since the UDF is defined in a file managenent
format corresponding to the file managenent system of the conputer and the
conputer will read each file based on the UDF, it 1is possible to read the
moving picture file as well as the stPdl picture file. Thus, in the optical
disk drive | capable. of recording, to the optical disk 2, still picture.
files ithe addiG atea interded fiog apD¥ I te réddré she sémpridiianagerment niformationn  EXF
bei ng managenment information for each extension file is grouped according

to the mana twl'lé'ﬁ %%Bh@&l GkskeD Findi e O §l§’c§'\!?@§§ rﬂfroﬁﬁ@edf% ag Erens

inforrration 's recordetd in the extension-file, gui information TE. In

the optical k dr.i I | [ | TE

| dent | MBS oS crsbidign BT RAGAL, BRE' 21BN HERG A P Ll B

col l ectiively managed under the nagenment ormation

recordll%fD'@FWHie Y edn WHErEPK| lsTH@@ﬂQI@ t%&?@&béﬁd?%g al??dh*’ﬂhal

i nformati on EXF separately fromthe identification codes CAT ID. Thus, for

r ecor dividea-foimettéd nmedng maotuGeswithiont hejngoinfiueaced by, recording afhe filex
ot her than any JPEG formatted still picture file to the optical disk 2, the

user camchrRGeIHpiuak fflesi ous types of files to the optical disk 2 by
setting indivi dual rranagerrent i nformati on EXF and recording format CAT

1 TYPE TR0y i b PRI SRS et 4t stodd e
UDF is defined in a file management format corresponding to the file management
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.

Thus, in the optical disk drive 1 capable of recording, to the optical disk 2,
still picture files in addition to moving picture files, the individual information
EXF being management information for each extension file is grouped according
to the management information CI and the top address of the management
information CI is recorded in the extension-file guide information TE. In the
optical disk drive 1, there is included in the guide information TE identification
codes CAT ID indicating the extension file types collectively managed under the
management information CI and also the recording format information CAT INFO
TYPE for corresponding individual information EXFE separately from the

identification codes CAT ID.

Thus, for recording a file formed from GIF, bit map or the like, for example,



.the extension file type. Also, by generating UDF by finalization, it is
possible for a conputer to access a file recorded as above. Thus, in this
enbodiment, it is possible to record other files than noving picture files
to the optical disk 2 with a sufficient extension of the recording ability
of the. latter. The optical disk drive 1 constructed as havi ng been
described in the foregoing allows to34ccess individual nanagenent
information via extension tile guide information and record a file of
still piothentlesn enhdPEGdormattedgtifli picturesfiteoto theeompptal aikk @, ke wisehcan
sufficient extension of the recording ability by allocating an

i dent i fieeaid %cﬁod&ibﬁﬁitﬁﬁéé e AR by ptﬁeoﬁpﬁ@aleﬁls%ngi B fsét'tiﬁg ifividual
consideration and recording format of the nmanagenent information to the

extensi gn-1fi ' ' I.QR. 1 |.d

ot or metporer e Rl Erpaof S sfl rpfbiihe (A CATINED TR G then
informafion_ for the_extension files. c he identified.i Ln.an.

e - ol Ut BlcaW, BleSARc ANSIRE PUY dBF 1denkicaTian cads CATID fuiditing o
being recorded, whereby it is nade possible to record also the guide

i nf or methieggxtemsian e tgpe.ar 8dso, thugenarhang Hlekdiofinalizatiquiities pedstbledor on
can be accessed independently of the managenent table to identify the

addr essa @onifnenes agessnt B rdcofdedrat iaboves Vs, imthihehbadémeant, ain is
effective utilization of the information recording area and thus a quick

sear ch QyQibIENE reB6RT B AESFTAD nid‘ﬁn%ﬁifié:ﬁ% fitsto tf@bp{/i@&lodigk@wiﬂl a

managenent 1 nformation for an extensio | e addi ti1 onal recor ded,

managengitictdt ARG of He RS HR%LNIL 0PNl oS are col lectively

The optical disk drive 1 constructed as having been described in the
foregoing allows to access individual management information via extension tile
guide information and record a file of still pictures other than moving pictures to
the optical disk with a sufficient extension of the recording ability by allocating an
identification code indicating the type of an extension file in consideration and
recording format of the management information to the extension-file guide
information.

Also, the address of the guide information for an extension file by which the
address of the management information for the extension files can be identified is
set in an inner-circumferential area on an optical disk where a first file starts being
recorded, whereby it is made possible to record also the guide information in a
fixed area. Thus, the extension-file guide information can be accessed

independently of the management table to identify the address of the management



.recorded and the guide information for the extension files are updated
correspondingly to the recording of the additional extension file and
correspondi ng rmanagenent information. Thus, by readi ng one nanagenent
information piece, it is possible to identify the addresses of all the
extension files recorded in the optical disk, and accordingly, the optical
di sk 2 can be prevented from bei ng aétessed frequently. By reading files
havi ng respective attributes recorded on the optical disk on the basis of
t hus r écfordediomsaageentwhicholeads itonawntdféectiveantilinationfofntive ngforprastaur es,
it is possible to read and utilize the files other than that of noving

pi ct ur @8corthiS® arddVarkPibh@ &t dnvieksehREB0srHe FecRdaiEateal oif Grerditicad didk.
conbination Wth all fileS recorded in the optical disk to the first

o . . : by . :
Combi mat | on Tt 1o 58 TERBRAIRP ARGRARS TRRARERRLLY ALTAIRIY,
managenent formation re ' '

i cording area, it s ossi ble.to read.th Vi ng
pi ctur éegcprldgawngqﬂggr%qrgi H&b&m pfcgy%}f“éuﬁﬁdegqepskoﬂe%lffsi RS c&lfeﬁﬁ\yp g and
still pictures by sone. conputers. O her enbodi ments of _the optical djsk
drive aeeendédngndo thee girideemmfosmationefor other extepsion nBlest sEe Unsatader .
FIGS. 14 and 15 explain together the recording of internedi ate nanagenent
i nf or nen@spondeginiathd teroadimgenferhic aitidoratbadension file tindraisespoading
FIGS. 7 and 8. In this enmbodiment of the optical disk drive, guide
i nf or mehiibebferdtOmformation. Thus, by reading one management information piece,

it is possible to identify the addresses of all the extension files recorded in the
optical disk, and accordingly, the optical disk 2 can be prevented from being
accessed frequently.

By reading files having respective attributes recorded on the optical disk on
the basis of thus recorded management information other than that of moving
pictures, it is possible to read and utilize the files other than that of moving
pictures.

Also, by collectively recording management information in combination
with all files recorded in the.optical disk to the first management information
recording area and management information in combination with only files having
a specific attribute to the second management information recording area, it is
possible to read the moving picture file by some ordinary DVD players and all the

files of moving and still pictures by some computers.

Other embodiments of the optical disk drive according to the present



.extension files is recorded along with internmedi ate managenment i nfornmation
DK for the file. at the end of a |last recorded extension file. It is

i mportant to note that this enbodi nent of the optical disk drive is
constructed identically to the optical disk drive 1 according to the
enbodi nent havi ng been described in the foregoing except for the handling
of the extension-file guide informati 8@ TE. Therefore, the sane aspects of
this enbodi mrent as those of the optical disk drive 1 will not be described
any | ongesnticksaschewplainedrh&einafter. t he mi croconputer in this optical disk
drive records extension files EM EF2 and EF3, then records guide

i nformati on FES.014 47 15%spRdiai topettick €5e reddding thiznermesdiatbsmantgemie at e
managenent i nformation DK "conposed of managenent information C and

i ndi vi ' .Qn: I b GF; i ord
the t op am ARl Eicciflnty e dibrerpiitiondd Shpddifcit GHACRIRLHEL (HTICY.
managenent ,table, TV. Als t ate or .delete.the extension fil |, EF2
and EFEMngs E’ééh}%@ﬁ}boﬁli’?éﬂfﬁgﬁgfﬂo‘mcﬁln 18?&&?1’%&%6@@ Frpagen iﬁgé%grpdat ed
by deleting_ the _corresponding indjvidual information EXFl1 to EXF3

t henselexéensigefilends iracended alpngguithrigterapedigie; management paforygtion DK

consi deration have been del eted or by processing 57 otherwi se, as shown in

FI GS. ¥éBthofild b thd end of adasinmicerdhdbxiensionnfle. ordt iEXFpottanEXFBotarthat
updated by overwiting the guide information TE and internediate

TS TH LBOTEA O e Uk gt g e e

W th t g drive 1 according to the embodiment having been described in the foregoing
except for the handling of the extension-file guide information TE. Therefore, the
same aspects of this embodiment as those of the optical disk drive 1 will not be
described any longer.

As shown in FIG. 14A, the microcomputer in this optical disk drive records
extension files EF1, EF2 and EF3, then records guide information TE for the
extension files, and further records intermediate management information DK
composed of management information CI and individual information EXFI to
EXF3. Also, the microcomputer will record the top address of the guide
information TE thus recorded to the management table TV,

Also, to update or delete the extension files EF1, EF2 and EF3 thus recorded,
the individual information EXF1 to EXF3 are updated by deleting the

corresponding individual information EXF1 to EXF3 themselves, setting invalid

flags indicating that the files in consideration have been deleted or by processing



.use of the nenory of the m croconputer and at ejection of the optical disk
2 are the same as those in the first enbodi nent. On the other hand, when
recording a new i nternedi ate managenent information DKL correspondingly to
the recording of additional extension files, the existent internediate
managenent information DK are conmbi ned together to generate nmanagenent
information Cl and correspondi ng gui d®’information TE, and they are
sequentially recorded next to the extension files, as shown in FIGS. 15A
and 15Bthekdse, hhehoeaorid FIGShd4BanagésBnt Albl ¢hd\nidsvidpdhtefbrmation
correspondingly to the above recording. Further,-all the extension files

recor detypy nid Nexent ieal 4 'a?tEde?r BveRlatiRe fie URAAS erhfBymyReat TRY drde | ast

recorde I nt ermedi at e nanhagenent infornmatTon . By setting an address of

extension-fil,e. gui i nf or Lon_i t

oxt enstBrrpFE e e Rd BRI Al Oa DI R, b Shablef vetReeA 308Y AR .,
as in the first enpadi ment can be assuted even if the extensgion fjle guide
" nf or mEeAlgIDdAInERL thenkecgrd e Hae PRYER: qiléﬁ 2, dhe operasioms it 4one vifh thet er nal
storage for a personal conputer. In this enbodinent, various files other
than stistlofithetmemdiy| afsthesmidroasnpmiten wed abejasgiopi et thecopiical diskiZna€ in a
different format fromthat of VTS, text file, map data, are applied as the
above- mRotipBed thxtenptienfifst eatbadithenecorded to the optical disk 2 as in

the aforenmentioned first or second enbodi nent, and also the optical disk 2
I's finalizegyn the other hand, when recording a new intermediate management
information DK 1 correspondingly to the recording of additional extension files, the
existent intermediate management information DK are combined together to
generate management information CI and corresponding guide information TE,
and they are sequentially recorded next to the extension files, as shown in FIGS.
15A and 15B. Also, the record in the management table TV is updated
correspondingly to the above recording. Further, all the extension files recorded
in the optical disk 2 are deleted or updated by updating the last recorded
intermediate management information DK1.

By setting an address of extension-file guide'information in an area next to
the last recorded extension file in the optical disk as in this embodiment, the same
effect as in the first embodiment can be assured even if the extension-file guide
information varies.

The present invention is also applicable as an external storage for a personal

computer. In this embodiment, various files other than still picture files, such as



. Correspondi ngly, internediate managenent information DK is conbined wth

t he managenent information CI and correspondi ng individual information EXF
for each of the types of files recorded in the optical disk 2, and in the
guide information TE, there are provided a plurality of category
informati on search pointer tables (CAT INFO SRPT) next to a tenporary

i nformati on managenent table (TMP EXPR MAT) correspondingly to the above
conbi nati ons. Even in case other files than the still picture imges are
appl i edthasmbking exdters fibe defined iasa idiffetdns fohmat ferbatanehitV TS5 heexsifmiel ar
effect to that in the enbodinents described above can be assured. Note

that i rinh@%dtﬁ’,sﬂ%ciﬁ];?l?e@ﬁé)E@@Béb@@ﬁé}tﬁiﬂ&d&if&ﬁéﬁn filRg Hd fRordéd @ HRE i on

for extension file s used as provisional information until finalization
of the i . i ‘ t. 4 i ' imt.e f
t hese ‘%ﬁ%’f‘i ?&r‘}%lg tzz 5%%‘% g@? %ﬁa‘?ﬁ%@gﬁeﬁeﬂ@ {le C%%og |a sﬁﬁé?‘%iwgéﬁ&hg ng %lg‘se“sﬂ?%) ned
for use the ide i.nfarmation after the finalization as well. The present
i nvent i%lmggg%gdsgé@ f*®%ed concerning the respective aforenentioned
enbodi ments thereof in which a series of operations is done according to a
recor di ng orCoapspondingly, pinsermegdipice managaiiead indommiigptBals ¢osibined9
drive, but it is not limted to these enbodi nents. That is, the present
i nvent iwith tanmvdgleyndne iafmmfiton Civakd ngprsesplondige individial opgoahaidos
according to a program downl oaded via a network such as the Internet or a
progr anpREOFIASH VbR IRe Wk Jf¥files recorded in the optical disk 2, and in the guide
information TE, there are provided a plurality of category information search
pointer tables (CAT INFO SRPT) next to a temporary information management
table (TMP EXTI MAT) correspondingly to the above combinations.

Even in case other files than the still picture images are applied as the
extension files as in this third embodiment, the similar effect to that in the
embodiments described above can be assured.

Note that in the respective aforementioned embodiments, the guide
information for extension files is used as provisional information until finalization
of the optical disk, but the present invention is not limited to any of these
embodiments aspect. Namely, the optical disk drive may be designed for use the
guide information after the finalization as well.

The present invention has been described concerning the respective

aforementioned embodiments thereof in which a series of operations is done

according to a recording or reproducing program pre-installed to the optical disk



#0f recording nmedia. Also it should be noted that the recording nedi um may
be an nmagnetic disk, optical disk, a magnetic tape or the like. Al so the
present invention has been described concerning the respective
af orenmenti oned enbodi ments thereof applied to an optical disk drive having
an imaging function and an optical disk drive which is an external storage
unit of a conputer, but it is not |ifPted to these enbodi ments. Namely,
the present invention can also be applied to perfornmance of the above
r ecor didrgvegrisiit it epmoti dirnitgd dpehasdé embodmentsan Eipadl isc thé presemdgnventicor a
conputer. Further, the present invention can also be applied to a

recor didag/ \R/Ri@l?%@p'ibﬁedf%@ﬂﬁﬁlﬁhg%u@ﬁlanﬁarfﬂshﬁo\ﬂ]e‘?ﬁt%ﬁ’d AELOFEHIHD 28rdihin as a
recording apparatus-using an optical disk | e the invention has been

descr | E@%&ﬁaagg Qz'ié’ﬁ'}fe‘?wﬁhi Bu G0 %é‘lrﬂ%ﬁ{e‘%rog %rogi‘?@w&éq rﬁiheé Safiety

il ust he” acconpanyi ng draw ngs a eaove
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various nodifications, alternative constructions or eqU|vaIents can be

i npl enenegoetis diskuopticrllisk mmagnetic tape erdgdild spirit of the present

I nvention as set forth and defined by the appended clains. 60 Industrial

Appl i cabi | i t&lsés theapresgnbdaneior agebeém deberibed epacaging hepraspective

invention provides an optical disk drive in which individual managenent

i nf or MeifoRfnERfloRR] BAARTEARNW fhereof applied to an optical disk drive having an
imaging function and an optical disk drive which is an external storage unit of a
computer, but it is not limited to these embodiments. Namely, the present
invention can also be applied to performance of the above recording and
reproducing operations under an application program for a computer.

Further, the present invention can also be applied to a recording/reproducing
apparatus using other recording medium as well as a recording apparatus using an
optical disk.

While the invention has been described in accordance with certain preferred
embodiments thereof illustrated in the accompanying drawings and described in
the above description in detail, it should be understood by those ordinarily skilled
in the art that the invention is not limited to the embodiments, but various
modifications, alternative constructions or equivalents can be implemented without

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

by the appended claims.



~guide information for a extension file and an identification code

i ndicative of the type of an extension file in consideration and recording
format of the managenent information are allocated to the extension file
guide information to extend the disk recordability sufficiently for
recording also a file of still pictures other than noving pictures. 61
Clains 1 Afile recording apparatus, @bnprising: a file recording neans for
managi ng a program area of a recording nmedium according to a nanagenent
tabl e recorded in a predeterm ned area on the recording nedi um and
recording a desired file to the program area; wherein, the file is a noving

pi ct ur gnfiundteiaf Mp@kﬁgﬂif_g’or reproduction by a dedicated reproducing
apparatus for the recording nmedium it being recorded in conbination with

w16 the adut penReciBA TR RuBibll Bud blchCirfenBOATiBT B
managenent ble .or.when.the.fi]Je,is an extension f.ile other than,a.novin
b1 1 ur @pricnb ARl I BEGl Byl prasagg g Boter Bebian et Bt iy at s
for the recording medium it being recorded in canbination wth individual
manage Eaude nmﬁomwﬂpnowrfaopxwmneﬁ?eeﬁgd@@ identificatippecosledigisntiviecet thiui de
information for the extension file, including at | east the address of the

i ndi vi dypd offanagrersion ifile anrensaleratien agd recandiegl formathel theanadagegmerdi um

information are allocated to the extension-file guide information to extend the disk
recordability sufficiently for recording also a file of still pictures other than moving

pictures.



-t he address of the extension file guide information being recorded to the
managenent table; and an identification code indicative of an extension
file type in the corresponding individual nanagenent information and
recording format in the nmanagenent information being allocated to the
extension-file guide information. 62 2 The apparatus as set forth in claim
1, wherein a plurality of pieces of tid individual managenent information
which are identical in extension-file identification code and recording
format to each other is allocated toCHimsof the extension-file guide
information. 3 The apparatus as set forth in claim1l, wherein the

ext ensi Pn'fA'fﬁeQH&&%in%ggﬁéﬁﬁié,%Brﬂpsris‘iﬁ orded in an inner-circunferential

area of the recording umat a‘'start address of the first file. 4 The
apparatus as forth in claiml, wherein th xt.ensicon-fil ui de.

P o mat on #50¢ aedinding Maéarh G duenEFHE wlprodgm B B et ol TnE iy .

i nformation _  recorded in the recording nedium 5 The apparatuys as set forth
in cl ai #COIAINR0A m&%em&ﬁagﬁﬁé ﬁ@cqrﬁed dn iasprefl%f@éma%f‘dia AT the recording

inner-circunferential area of the |lead-in zone defined by finalization. 6
The appmediun aad reeordingtahddsired! fliertothe wregrainm araghen the file is the noving
picture file, the file and the nmanagenent information are recorded so that
t he nmanagenmewhetdihpth@tilersfDmdHagf picturenild fgrmatted for reproduction by a
dedicated reproducing apparatus for the recording medium, it being recorded in
combination with management information for the moving picture file to a
program area, while the address of the management information is recorded to the
management table, or
when the file is an extension file other than a moving picture file formatted
to be readable by a dedicated reproducing apparatus for the recording medium, it
being recorded in combination with individual management information for the
extension file to the program area;
guide information for the extension file, including at least the address of the
individual management information, being recorded to the recording medium;
the address of the extension-file guide information being recorded to the
management table; and
an identification code indicative of an extension file type in the

corresponding individual management information and recording format in the

management information being allocated to the extension-file guide information.



«picture file and backup information for the nmanagenent information to
successively be laid; and when the file is the extension file, the file and
t he managenent information for the file are recorded for the extension
file and correspondi ng nmanagenent information to successively be laid. 63
7 The apparatus as set forth in claiml1l, wherein when the file is a noving
picture file, the file and the nanageﬁ%nt information for the file are set
for recording in the DVD video format. 8 The apparatus as set forth in
claim 2 wieeipparatheas setforth irgclaidi 1y ivelueieinra pdgediey of pidoes mdtthen for an
additionally recorded extension file, the individual nmanagenent

i nfor ”%diﬁ"'%&ﬂr dxgll & %e&héflﬁninfo%hﬁah fwhh 'érecoideﬁﬁwveiry é)‘é‘fé%ﬁﬁldfﬂe

follow ng t y recorded extension | e; and the guid

cor  esgurtgHyl 889%‘@0??‘%59“ SoB agcﬁaﬁﬁ%ﬁ”’? IARE T e e,

9 The appar at us__as t.forth.in claiml, conprising a reproduci ng nmeans for
r eadi ng?xltwl‘é&’tf@ﬁﬁ PHPEMAHEBr ded in the recording medi um on the basis of
the extension file guide information and individual managenent
i nf or mek i ol heldpprnatuappactiorth asckem ¥,ovhereimthg extengionviilerglideon t he basi s
of the nmanagenent tabl e:
information is recorded in an inner-circumferential area of the recording medium at
a start address of the first file.
4 The apparatus as set forth in claim 1, wherein the extension-file guide
information is recorded in an area next to the last extension-file guide information
recorded in the recording medium.
5  The apparatus as set forth in claim 1, wherein the management table is
recorded in an inner-circumferential area of the lead-in zone defined by
finalization.
- 6 The apparatus as set forth in claim 1, wherein:
when the file is the moving picture file, the file and the management
information are recorded so that the management information for the file, moving
picture file and backup information for the management information to
successively be laid; and
when the file is the extension file, the file and the management information

for the file are recorded for the extension file and corresponding management

information to successively be laid.



-t he managenent information for all the files recorded in the recording
mediumis collectively recorded to a first nmanagenent infornmation recording
area of the managenent information recording area on the recordi ng nmedi um
and the managenent information for only the noving picture file recorded in
the recording nediumis collectively recorded to a second nanagenent
information 64 recording area of the®danagenent information recording
area. 11 The apparatus as set forth in claim 10, wherein: the first
managenent The apperatusrasrset doxth iy clienl coherspovitkn the fileds faihevingmnagenent
system of a conputer; and the second managenent information recording area

corres pﬂ@ﬁl‘-‘ret fild, henef ifl€ axf@ﬂﬁg%‘iﬁﬁﬁ%&ﬁéﬁ@@hﬁﬁﬁla&i@% BMDté dfle By et -fod2 A
file recording nethod, conprising the steps of. managi ng a program area of

a recorl%icggieigggmﬂéwﬁrﬂhgg fbﬁ}}% managenent table recorded in a

pr edet ermn rea on the recording nmedium and recording a desired file

to the programarea, wherein the file is.a noving picture file formatted
for repé)odg@l‘? @pq@ﬁg asosﬁ@ifﬁﬁhé’aciaéﬁ’r LyBerdtappar atus for the recording

medium it being recorded in conbination with nmanagenent information for
the nmovi ng pwenreedordiag endivigirad gmamagemant vinforanatian dodr e sadditiohally
managenent information is recorded to the mnagenent table, or when the
file isregorded erssmsivid ifile, dichéndivithnl ananygargen aiform@atiohefor otheaéxistent
extent files is collectively recorded following the additionally recorded extension
file; and
the guide information for the extension file and the management table are
updated correspondingly to the collective recording of the management
information.
9  The apparatus as set forth in claim 1, comprising a reproducing means for
reading the extension file recorded in the recording medium on the basis of the
extension-file guide information and individual management information.
10 The apparatus as set forth in claim 1, wherein on the basis of the
management table:
the management information for all the files recorded in the recording
medium is collectively recorded to a first management information recording area
of the management information recording area on the recording medium; and

the management information for only the moving picture file recorded in the

recording medium is collectively recorded to a second management information



-to be readable. by a dedicated reproduci ng apparatus for the recording
medium it being recorded in conmbination with individual managenent
information for the extension file to the program area; guide information
for the extension file, including at |east the address of the individual
managenent information, being recorded to the recording nedium 65 the
address of the extension-file guide irffdormation being recorded to the
managenent table; a-ad an identification code indicative of an extension

file tymeordingheea obtiieapongemgnt ndovindtiah reen@igesarda. i nf or mati on and
recording format -in the managenent information being allocated to the

ext ensi pp- fifie ?j}bﬁ%é}ﬁtdsrﬁsosréir%ﬁﬁgn cliq'cﬁni”.ﬂ@ e ﬂﬁﬂ as set forth in claim12,

wherein a plura y of pieces o i ndi Vi managenent i nformation
whi ch are idgnti xten file dentj.fication code nd recordi ng
formt o eall SEterneBhiR APRirmeyfom at5fiding "Reh BnRiRnd to g dbe

I nformati on. 14 The nethod as set forth in claim12, wherein the

extenm@tﬁm\ag@@e@W)&ﬁéemiQﬁ%F%ﬁmEﬁf ABdrecorded in an inner-circunferenti al
area of the recording nmediumat a start address of the first file. 15 The

met hod as sethefsscohd imand geinneritdnforrent imrecoediagtares comespdmisgol the file
Information is recorded in an area next to the | ast extension-file guide

i nf or meiraAgemeans geeml forthe DEDofideddormgi.um 16 The nethod as set forth
in claim12, wherein the managenent table is
12 A file recording method, comprising the steps of:
managing a program area of a recording medium according to a
management table recorded in a predetermined area on the recording medium; and
recording a desired file to the program area,
wherein the file is a moving picture file formatted for reproduction by a
dedicated reproducing apparatus for the recording medium, it being recorded in
combination with management information for the moving picture file to a
program area, while the address of the management information is recorded to the
management table, or
when the file is an extension file other than a moving picture file formatted
to be readable by a dedicated reproducing apparatus for the recording medium, it
being recorded in combination with individual management information for the
extension file to the program area;

guide information for the extension file, including at least the address of the

individual management information, being recorded to the recording medium;



«recorded in an inner-circunferential area of the |l ead-in zone defined by
finalization. 17 The nethod as set forth in claim 12, wherein: when the
file is the noving picture file, the file and the nanagenent information
are recorded so that the nmanagenent information for the file, noving 66
picture file and backup information for the managenent information to
successively be laid; and when the fil68 is the extension file, the file and
t he managenent information for the file are recorded for the extension

file and corthesgpididsnof hsagaensivn-filel guidet informatisndeingireebydedetd dhel. 18
The method as set forth in claim12, wherein when the file is a noving

pi ctur gnhhd theabid-ep@nd the managenent information for the file are set
for recoroger%?ﬁtthé IB\/D video format. 19 The nethod as set forth in claim

12, wherein: when recor.di ng indi.vidual me Lofor nad i or._a

addi ti onal | yan rgﬁe@}ﬁ@&%‘ggt %r? For}nflfclagly e?%)ga ig‘ﬁhi %}%tﬁﬂgpgrr;@ggg[&g%t in%the
information for_ the existent extent files is collectively recorded

f ol | owi 9R§TeSRETEIRE tneivadual mapagement ipErgmaipn ﬁpfiegecaﬁ&nghéor@%ﬁtd@ the
information for the extension file and the managenent table are wupdated

cor r es pnadagarhent imfotmatian being altocated taltheextensibe-erguyderdmformations mat i on.

13 The method as set forth in claim 12, wherein a plurality of pieces of the
individual management information which are identical in extension-file
identification code and recording format to each other is allocated to one of the
extension-file guide information.
14  The method as set forth in claim 12, wherein the extension-file guide
information is recorded in an inner—circumferential area of the recording medium at
a start address of the first file.
15  The method as set forth in claim 12, wherein the extension-file guide
information is recorded in an area next to the last extension-file guide information
recorded in the recording medium.
16  The method as set forth in claim 12, wherein the management table is
recorded in an inner—circumferential area of the lead-in zone defined by
finalization.
17  The method as set forth in claim 12, wherein:

when the file is the moving picture file, the file and the management

information are recorded so that the management information for the file, moving



~20 The nmethod as set forth in claim 12, wherein on the basis of the
managenent table: the managenent information for all the files recorded in
the recording nediumis collectively recorded to a first nmanagenent

i nformati on recording area of the nmanagenment information recording area on
the recording nedium and 67 the managenent information for only the

movi ng picture file recorded in the ré6ording mediumis collectively
recorded to a second managenent information recording area of the
managerpgioture nffdemamidorbackapr dnfgmaatéen £r Thhe meahagements emféromation ntel ai m
20, wherein: the first managenent information recording area corresponds to

the fil®@ccopodemitai@ysisem of a conputer; and the second management
i nformati on recording area corresponds to the file managenment system for

t he DVD vi d . '
medi um conp Pé‘?ﬁg@%egét@mg%t%gé%?oﬁ% t ggqng ag%ggé Jéa?%e%ﬁ ﬁl? 8@%&&9
recordi d m accor g.to.a nmana tabl e recorded in a
br edet di0ki thedlili @S GrCoRed ot ety e i CRFIEEP W BgaBaagemeRb o ng
a desired file to the program area; wherein, the file is a noving picture
file fonfemeaon to suegessivelyt botridy a dedi cat ed reproduci ng apparatus for
the recording nedium it being recorded in conbination wth managenent
i nf or mel8 on T miekieoday sdrfopthchwlginh i1Re wheréin when the file is a moving
picture file, the file and the management information for the file are set for
recording in the DVD video format.
19  The method as set forth in claim 12, wherein:
when recording individual management information for an additionally
recorded extension file, the individual management information for the existent
extent files is collectively recorded following the additionally recorded extension
file; and
the guide information for the extension file and the management table are
updated correspondingly to the collective recording of the management
information.
20 The method as set forth in claim 12, wherein on the basis of the
management table:
the management information for all the files recorded in the recording

medium is collectively recorded to a first management information recording area

of the management information recording area on the recording medium; and



~program area, while the address of the managenent information is recorded
to the nmanagenent table, or when the file is an extension file other than
a noving picture file formatted to be readable by a dedi cated reproducing
apparatus for the recording nedium it being recorded in conbination with
I ndi vi dual managenent information for the 68 extension file to the program
area; guide information for the extendi’on file, including at |east the
address of the individual nanagenent information, being recorded to the

recordi ng netheumanbfemaddingssmafion ffier enlyethsimoving gicguedéeiraéordedtinaghe bei ng
recorded to the managenent table; and an identification code indicative of

an, ext eRgioftinll h AU Boll iy PTEERRRACKNG deddhi| HhBhedMERORTERbation

i nformati on afnd recordin ormat” in managemnent rmati on bel ng
all ocated to. the ex sion file guide infor i@on. 23 The program as set
Forth i FFeoraina % Aes BreaeBiar ity eBrRsrebdlie aehe i hai vi dus
managenent i nformation which are identi c%{ in extension file
i dent i f £&at i bac axdBoaAs S?%@Bﬂhﬂh@laﬂar%t‘” @C8Ach other is allocated to one
of the extension-file guide information. 24 The programas set forth in
cl ai m 22, whéheeifirsomarnagehegit sindérateomanegeinegtareq atreesponds nton duge rfdat
information for all the files recorded in the recording nediumis
col | ect mplayerR@OEGent Of #chbhipiiter’@ndgenent information recording area
the second management information recording area corresponds to the file
management system for the DVD video format.
22 A program for recording a file on a recording medium, comprising:
program code for managing a program area of the recording medium
according to a management table recorded in a predetermined area on the recording
medium; and
program code for recording a desired file to the program area;
wherein, the file is a moving picture file formatted for reproduction by a
dedicated reproducing apparatus for the recording medium, it being recorded in
combination with management information for the moving picture file to a
program area, while the address of the management information is recorded to the
management table, or
when the file is an extension file other than a moving picture file formatted

to be readable by a dedicated reproducing apparatus for the recording medium, it

being recorded in combination with individual management information for the



-~of the managenent information recording area on the recording nedium and
t he managenent information for only the noving picture file recorded in the
recording mediumis collectively recorded to a second nmanagenent
i nformati on recording area of the nmanagenment information recording area.
25 The program as set forth in claim24, wherein: 69 the first nmanagenent
information recording area correspondé8to the file managenent systemof a
conputer; and the second nanagenent information recording area corresponds
t o t he ektdmsiomfitagethengrogyanemed;or the DVD video format. 26 A recording
medi um havi ng a program code recorded in said nedium said program code

compri sing: o RIfFAHGAHEn fBf (RPERENSHrAARY, P8¢18M0MRY £Clcabt RelfBesLEPHE NI

medi um accdording to a managenent table récorded™ n a predeterm ned area on

ot o aREA e B Rl For e, RO RS ias R pleRRb B e R o 1 o0
o ok o o SHE USSR ot e
information for the noving picture file to a programarea, while the
addr essnarfageneentdablgeardt i nformation is recorded to the managenent table,
or when the file is an extension file other than a noving picture file
formatted an identification code indicative of an extension file type in the
corresponding individual management information and recording format in the
management information being allocated to the extenston-file guide information.
23 The program as set forth in claim 22, wherein a plurality of pieces of the
individual management information which are identical in extension-file
identification code and recording format to each other is allocated to one of the
extension-file guide information.
24 The program as set forth in claim 22, wherein on the basis of the management
table:
the management information for all the files recorded in the recording
medium is collectively recorded to a first management information recording area
of the management information recording area on the recording medium; and
the management information for only the moving picture file recorded in the
recording medium is collectively recorded to a second management information

recording area of the management information recording area.

25  The program as set forth in claim 24, wherein:



+-to be readabl e by a dedi cated reproduci ng apparatus for the data recording
medium it is recorded in conmbination wth individual managenent
information for the extension file to the program area; guide information
for the extension file, including at |east the address of the individual
managenment information, is recorded to the data recording nedium 70 the
address of the extension-file guide i%Pormation being recorded to the
managenent table; and an identification code indicative of an extension

file type irnhehfirstconnego@edi naforaditivnd vedordbinges® ortadhond@ttoothea fide
recording format in the nmanagenent information are allocated to the

ext ensi Qﬂéiélﬁeﬂt‘gﬁﬁeﬁlgﬁr%?&r 2dq The recording nmediumas set forth in

claim erein‘the prograntis >arranged such that a plurality of pieces
of the individual nagenent informtj.on whigh are identical |n .

oxt ensi on- {116 F4eRE T ACASBRAL BURTBAHOR e alng B ER SRTCPROTalth th e | s
allocated to one of the extension-file guide information. 28 The recording
medi umBanagamer $isten for thePdE) videe &vnathe programis arranged such that
on the. basis of the managenent table: the managenent information for all
the filZs receaedingmedaimdtavingaqrdgran coddirecerideddnlshittriedalim, saidor ded
to a first managenent information recording area of the managenent

infornsﬁﬂogfammedjdjﬂ?ﬁgigg; on the data recording nmedium and the nanagenent
information for only the noving picture file recorded in the data

recordi ng megiumhScGR FEF Y Slng 6F Pr&Am Aréa $H°2 M MBRAIRN tmedium

according to a management table recorded in a predetermined area on the data
recording medium; and

program code for recording a desired file to the program area;

wherein the file is a moving picture file formatted for reproduction by a
dedicated reproducing apparatus for the data recording medium, it is recorded in
combination with management information for the moving picture file to a
program area, while the address of the management information is recorded to the
management table, or

when the file is an extension file other than a moving picture file formatted
to be readable by a dedicated reproducing apparatus for the data recording medium,
it is recorded in combination with individual management information for the
extension file to the program area;

guide information for the extension file, including at least the address of the

individual management information, is recorded to the data recording medium;



sinformation recording area of the managenent information recording area. 29
The recording nediumas set forth in claim28, wherein the programis
arranged such that the first managenent information recording area
corresponds to the file nanagenment system of a conputer; and the second
managenent information recording area corresponds to the file 71 nmanagenent
systemfor the DVD video fornmat. 70

the address of the extension-file guide information being recorded to the
management table; and

an identification code indicative of an extension file type in the
corresponding individual management information and recording format in the
management information are allocated to the extension-file guide information.
27  The recording medium as set forth in claim 26, wherein the program is
arranged such that a plurality of pieces of the individual management information
which are identical in extension-file identification code and recording format to
each other 1s allocated to one of the extension-file guide information.
28 The recording medium as set forth in claim 26, wherein the program is
arranged such that on the basis of the management table:

the management information for all the files recorded in the data recording
medium is collectively recorded to a first management information recording area
of the management information recording area on the data recording medium; and

the management information for only the moving picture file recorded in the

data recording medium is collectively recorded to a second management

information recording area of the management information recording area.
29  The recording medium as set forth in claim 28, wherein the program is
arranged such that the first management information recording area corresponds to
the file management system of a computer; and

the second management information recording area corresponds to the file



71

management system for the DVD video format.



