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1 DESCRI PTI ON Recordi ng Apparatus and Met hod Technical Field The present
«<invention relates to a recording apparatus, a recording nethod, a
recordi ng program and a recordi ng nedi um havi ng the recordi ng program
recorded therein. The present invention is applicable to a DVD (digital
versatile disk), for exanple. According to the present invention, a file
of still pictures other than noving pictures can al so be recorded by
selecting a format for the nmanagenent information to be recorded in
conbination with the file on theDESIRIPIIONe attribute of the file. Al so,
according to the present invention, a standard optical disk drive is
all owed to check the content of a file of still pictures other than noving
pi ctures recorded in an optical di sk for exanple by recording a file
recordgg in.the o tlcal g a format selected for the file. This
applic ?%ﬁdﬁﬁhA- anahes ap b&@@? of the Japanese Patent Application No.
2002- 124604 filed on April. 25, 2002, the entirety of which is incorporated
by reference herein. Background Art Conventionally, there are avail able
DVDs as | arge-capacity optical disks 2 including witable DvDs (digital
ver sat ifeghg@ici Figldch as a DVD-R (DVD-recordable), DVD-RW (DVD-rew it abl e)
and DvVD- RAM ( DVD-r andom

‘The present invention relates to a recording apparatus, a recording method, a
recording program, and a recording medium having the recording program recorded
therein. The present invention is applicable to a DVD (digital versatile disk), for
example. According to the present invention, a file of still pictures other than
moving pictures can also be recorded by selecting a format for the management
information to be recorded in combination with the file on the basis of the attribute
of the file. Also, according to the present invention, a standard optical disk drive
is allowed to check the content of a file of still pictures other than moving pictures
recorded in an optical disk for example by recording a file recorded in the optical
disk in a format selected for the file.

This application claims the priority of the Japanese Patent Application No.
2002-124604 filed on April 25, 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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access nmenory). O these DvDs, DVD R and DVD- RW havi ng vi deo data recorded
therein in a format conplying with the DVD video format can be played by a
reproduce-only optical disk drive or a conputer to reproduce the video
data. FIGS. 1A to IC show a chart explaining the DVD vi deo format-based

| ogical format 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
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first managenent infqormation recording area is directed to a file
nmanageni®imapyol; agoppticel didad sl shompein 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 comprises a UDF (universal disk format) area (file
system area) Al, VMG (video manager) area (DVD management information area)
A2 and a real-time data recording area A3 in this order from the lead-in zone. The
UDF and VMG areas are provided to record management information used to
manage files of video data recorded in this optical disk. Of these UDF and VMG
areas, the VMG area A2 which is a second management information recording area
is directed to a video file management system unique to the DVD video format and
will have recorded thereto TOC information (table of contents) used for

management of all video data recorded in the realtime data recording area A3.



recorded thereto managenent information used for nmanagenent of all the
video data recorded in the real-tine data recording area A3 in a formt
conpatible with the file managenent system of the conputer. As shown in
FIG 1B, the real-tine data recording area A3 is a programarea where real
data are to be recorded, and will have video data recorded therein in
units of VTS (video title set; will b8 referred to sinply as "title"
wherever appropriate hereunder). It should be noted that a maxi mum of 99

VTSs c@h ke P&V hdR4E, thd UDFadea ANPWhicts o fingt thandgemast ShfomnationF G
1C, the "VIS" is conprised of VISI (video title set information), VISM

VOBS (vi deq. object .set. f h ' ohj.act. ; or

i ttes eqprdingerafd 1§ dligrid of A5 Monadmedi B, SpREe 28T WA, o
wi || have recorded thereto MPEG_ (Mying Picfures Experts up) - 2.
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the address information etc. for managenent of the video data conprised of

real datat reooddad SMIMOBS Iwime dwa eecorting eremeAd of a tthemei dempatdhieawithicor ded
thereto. It should be noted that VISM VOBS is an option and VISI BUP is a

backup ﬁ}@fﬂanaﬁ%@n’é gﬁt@ﬁﬁyﬁh@%ﬁ:ﬂteﬂi sk is accessed by a conputer, a
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desire can be searched based ‘on UDF for reproduction. Wen the

opiical b BT RiEe ine P rE B o I A L SO 0 ¢t
di sk b%vl%rg hrggl %Qtai nger ‘?0 rét 1%|corded, and will have video data recorded therein in
units of VTS (video title set; will be referred to simply as “title” wherever
appropriate hereunder). It should be noted that a maximum of 99 VTSs can be
provided. It is also important to note that as shown in FIG. 1C, the “VTS” is
comprised of VTSI (video title set information), VISM VOBS (video object set for
the VISM), VTSTT VOBS (video object set for titles in a VTIS), 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 comprised 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 VTSL
When the above optical disk is accessed by a computer, a desired file can be

searched based on UDF for reproduction. When the optical disk is reproduced by

a DVD player, a desired file can be searched based on VMG for reproduction.
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recording method (wll be referred to as "I NC net hod" hereunder) or
Jestricted overwite method (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 ROV nethod as well, however, video data which are to be recorded to a
fresh (unrecorded) area will sequentid |y be recorded. In these INC and
ROW net hods, an RMA (recordi ng nmanagenent area) defined along the inner
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first reserved as shown in FIG 2A. For this reservation of Rzones, a Rzone
1 for mdfkodnisl invbided das sequentiiat tecrdage o€ widéon HatagratliintiesROWbmetlembr ded
is defined, a next Rzone 2 for VTSI and VISM VOBS of a top VIS is defined
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reservirélc%ragg. ?n these INC and ROW methods, an RMA (recording management
area) defined along the inner circumference of the lead-in zone provides an area
management of an operation, such as reservation, to the optical disk.

FIGS. 2A to 2H show a chart for explaining the INC-based recording
procedure. For the INC-based recording, it is defined that data should be recorded
to up to three areas each called “Rzone”. Each Rzone is managed under the RAM
standard.

More specifically, in the INC-based recording of moving pictures, Rzones
are first reserved as shown in FIG. 2A. For this reservation of Rzones, a Rzone 1
for UDF and VMG areas in which management information is to be recorded is
defined, a next Rzone 2 for VTSI and VISM VOBS of a top VTS is defined in an
unrecorded area forming a realtime data recording area, and a remaining
unrecorded area is defined as “invisible Rzone”. In the INC method, the

management information recording area and also the areas fin which VTSI and

VTSM VOBS of the top VTS are to be formed are reserved by reserving the



Rzonel and Rzone2. In the INC nethod, VTSTT VOBS of real data is defined
JYy recording video data sequentially starting at the beginning of
“Invisible Rzone". Further, upon conpletion of recording of the real data
under one title with a user's instruction, VTSI BUP is recorded next to
the recording of the real data as shown in FIG 2B and VTSI and VISM VOBS
are defied in the Rzone 2 again at thé beginning and the Rzone 2- is

cl osed as shown in FIG 2C Thus, one VIS is recorded to the optical disk
by the}ﬂzb‘%ﬂ%bﬂ@zodé@the I NC nmet hod, for continuously recording a next
title, Rzone I's reserved in a remaining unrecorded area and areas are
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VTSI BUP is defined as shown in  FI.G  2E, and VISI and VISM VOBS are
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next VIS is recorded as shown in FIG 12G In the |INC nmethod, when a title
S recooﬂ%clbtrtﬁxtof renoriing defdther @a$ date uebt oae stilenvish layuser's imquetibhal |y
record VT On the other hand, in an optical disk having VTSs
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there are de I ned areas finalization by th

oo O T R G RO P O AH R T,
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optical disk by the INC method.

In the INC method, for continuously recording a next title, Rzone 3 is
reserved in a remaining unrecorded area and areas are reserved for VTSI and
VTSM VOBS to define the “Invisible Rzone” as shown in FIG. 2D. Further, after
defining VTSTT VOBS by recording real data, VTSI BUP is defined as shown in
FIG. 2E, and VTSI and VTSM VOBS are reserved in the previously reserved areas
as shown in FIG. 2F. Thus, a next VTS is recorded as shown in FIG. 12G. Inthe
INC method, when a title is recorded next, unrecorded areas are defined similarly to
sequentially record VTSs.

On the other hand, in an optical disk having VTSs sequentially recorded
therein to define a real-time data recording area, there are defined areas for UDF
and VMG by finalization by the INC method to define lead-in and lead-out zones

as shown in FIG. 2H. Thus, the optical disk is interchangeable with a read-only

optical disk. It should be noted that in defining the UDF and VMG areas, UDF



6 and VMG data are generated based on the data in the areas for the tiles
VTSI and VISM VOBS, and the data are recorded to the Rzone 1 which wll
thus be closed. FIGS. 3A to 3G show a chart for explaining the ROMbased
recording procedure. In the ROWnethod, a |lead-in, UDF and VMG areas, and
areas for recording the leading titles VTSI and VISM VOBS are pre-reserved
by padding as shown in FIG 3A. |t slould be noted that the "paddi ng"
refers to a process for reserving an area by recording there dummy data

such agndWMGzRiehropehdratdd kgsed on the dratatas \foethd tikseVdiStamdar e
reserved, video data are sequentially recorded to define a VISTT VOBS
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for recording the real data wll be repeated again fromthe beginning as

shown ipno¢edare3CIn The ROBhensthisd ¢ leaddnd @D Franch& Mpt arcss, andlarpgs fethe ROW
met hod. In the ROV nethod, for continuously recording a next title, real
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define VISTT ~ VOBS and VTSI BUP areas, and then padding is done for
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In the ROW method, when these areas are reserved, video data are
sequentially recorded to define a VISTT VOBS comprised of real data as shown in
FIG. 3B. Upon completion of recording the real data under one title, a VISI BUP
area is defined, and padding is done for reserving recording areas for subsequent
titles VTSI and VTSM VOBS, as shown in FIG. 3B. Then, reservation of VTSI
and VTSM VOBS areas for recording the real data will be repeated again from the
beginning as shown in FIG. 3C. Thus, one VTS is recorded in the optical disk by
the ROW method.
In the ROW method, for continuously recording a next title, real data are
recorded following a padded area comprised of a preceding VTS to define VISTT
VOBS and VTSI BUP areas, and then padding is done for reserving subsequent
titles VTSI and VITSM VOBS, as will be known from FIG. 3D. Subsequently,
areas are defined for titles VTSI and VTSM VOBS as shown in FIG. 3E to thereby

record successive VTSs to the optical disk as shown in FIG. 3F. In the ROW



7 nmethod, for successively recording titles, simlar padding is done to
Jecord VTSs sequentially. On the other hand, in an optical disk having
such VTSs sequentially recorded therein to define a real-tine data
recording area, the ROW nethod defines UDF and VMG areas by finalization,
and then lead-in and | ead-out as shown in FIG 3G to thereby establish

i nterchangeability with a read-only optical disk. Note that it is

concei vabl e that such an optical disk is played in place of the magnetic
tape i m&hbar f@bbecosksioelyCARaer titled) sﬁﬂﬁl%r%ﬂﬁing{ﬁ i1e8ns aGErec6RNVEFSY onal
vi deo cantorders can record noving pictures as well as still pictures,
such ag E&@%ﬁbrdiSk for use with the portable video cantorder should al so
desira F@ dpabl e of recording still pictures other than noving

pictures. Note that in the aforenentjoned format, consi deration s, given
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pictures or the like in a nenory and record themto another recordin
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file, anong a variety of files thus recorded, by a standard DVD pl ayer
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is therefore an object of the present invention to overcone the

above- rEﬁ(gllei)g%%gabqfsﬁ\qg?e%léﬁafgfea%ﬂﬁyr\ﬁitﬁtaerga@—rohlf%pﬂ&&véhgi(.ng a recording

appar at us,

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

Note that in the aforementioned format, no consideration is given to such a
file recording and hence it will be necessary to hold still pictures or the like in a
memory and record them to another recording medium.

Also note that it is desired that the content of a still picture file, among a
variety of files thus recorded, by a standard DVD player which supports only the

DVD video format.

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

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



8 recording nethod, a recording program and a recordi ng nedi um having the
Jecording programrecorded therein. It is another object of the present

i nvention to provide a recording apparatus, a recording nethod, a
recording program and a recording medium having the recording program
recorded therein, capable of recording also a file of still pictures other
than moving pictures. The present inveéntion has another object to provide a
recordi ng apparatus, a recording nethod, a recording program and a

recor dirgebrafiehi upethadi ng reberding cprodirng, Pimb rafet@Lidng esetihen ehavingapead! e of
enabl i ng checking, by a standard recording apparatus, the content of a
reCOfd?&x&hhg%%ﬁﬂga&ﬂ%ﬁSnﬂQiﬁ@hﬂﬁ?” be attained by providing a recording
apparatus ¢ rssIng: a nmanagenent informati on generating neans for
generating _nanagepent. info tion for a fiile to be recorded; a recording
moans for r dEBrAIGeT OWECt PF 816 BRESERIWARFBR IRATAVIdeeA FREPAGIGFRPATALLS,
information for the file to a program area on a recording nmedium and a
cont r ola rezamdingometbed,r al teicopdiag pegsamt end aarsgedingt madiomnhaving the
generating nmeans and the recordi ng neans; the control means converting the
for mat réébfﬁih%fjrdg?@mf felcordetbttchginrensansRiftret Mddiigralsoon fil©bf stillitivkes ar e

recorded to the program area according to the attribute of the file. In the

above %&tﬂkﬁﬁﬁﬁﬂgﬁéﬁes-t he control neans can convert the format in

which t mandgenent information for the file are recorded to

t he . . . . .
The present invention has another object to provide a recording apparatus, a

recording method, a recording program, and a recording medium having the
recording program recorded therein, capable of enabling checking, by a standard
recording apparatus, the content of a recorded file.

The above object can be attained by providing a recording apparatus
comprising: a management information generating means for generating
management information for a file to be recorded; a recording means for recording
the file in combination with the management information for the file to a program
area on a recording medium; and a control means for controlling at least the
management information generating means and the recording means; the control
means converting the format in which the file and the management information for
the file are recorded to the program area according to the attribute of the file.

In the above recording apparatus, the control means can convert the format in
which the file and the management information for the file are recorded to the

program area according to the attribute of the file to record a file of moving pictures
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program area according to the attribute of the file to record a file of
Jooving pictures 9 for exanple in the DVD video format and record a file of
still pictures other than noving pictures reproducibly w thout any

i nfl uence on the reproduction in the DVD video format. Thus, it is
possible to record any file of still pictures other than noving pictures
as well. The recordi ng apparatus according to the present invention,
further conprises: a format converting means for converting the format of

the filfgr caRfipte ifi ¥ DWD PRicGERRMAt Ahd ReEFDY filkeof §hig yﬁ@cﬁ%sdﬁﬁlek Mhake
recording nmedium the control neans being instructed by the user to
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file in format, for recarding of the file along with the_nanagenent
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control neans is instructed by the user to provide such a system control as

to conlen inoving phetufesrasdvelionverting means, the specific format in which
the file is recorded in the recording nediumand record the file al ong
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still pictures not suppor the DVD’video format for exanple can be
converted in format to forma part of. the Vi n L.cture Thus, t

cont entcogprises’ o Tl coBuChifhed Rlsens for, SR the i T, o aindEe
destined for reproducing only novi n% picture files. The above object_ can
be. at FEPIRSHCHE greansdifer readiagothe dide mecawtedoin the cwearding amedivng ghee

recorded and nanagenent information for the file in
control means being instructed by the user to control the reproducing means to read

a specific-formatted file recorded in the recording medium and the format
converting means to convert the file in format, for recording of the file along with
the management information to the recording medium. In the recording apparatus,
the control means is instructed by the user to provide such a system control as to
convert, by the format converting means, the specific format in which the file is
recorded in the recording medium and record the file along with the management
information to the recording medium, whereby a file of still pictures not supported
by the DVD video format for example can be converted in format to form a part of
the moving pictures. Thus, the content of the file can be checked by a standard
recording apparatus destined for reproducing only moving picture files.

The above object can be attained by providing a recording method of
recording a file to be recorded and management information for the file in

combination to a program area on a recording medium, wherein: a format in which



conbination to a programarea on a recording nedium wherein: a format in
Wich 10 the file and the nanagenent information are to be recorded to the
programarea is converted according to the attribute of the file. The
recordi ng nmethod according to the present invention, further conprises the
step of: converting the format of the file; and reproducing the file
recorded in the recording nmedium a d$Pecific-formatted file recorded in

t he recordi ng medi um being reproduced in the reproducing step; the file

r epr odygedile nider @RhOEkIBERYInfeiAMI SR ARG t6 BRVetHRTE] o ﬂl@r;%r@tgram drbe i§ or mat
converting step; and the file being recorded along w th the managenent

info.rrractoing,@rtgg agggﬁﬁgggég%Q%we%mgﬁa above object can be attained by

provi ding a recor r recording a file to be recorded and

managenent ipformation for the file in conbinatiion to a programarea on a
recor di ng né@F%FﬁC%@geWﬂP‘Pfg ACSHTHAS FO i PEFSCDE pravantian, afﬁﬁﬁg%somléa%nem
i nformation are to be recorded to the programarea is converted according

t o t he thetstépbofecaivertingftheformat op togy fidey and sepliodycing theefily esnonded in
i nvention, further conprises the step of: converting the format of the

file; andreeprdosisehdiublian Spéafitsoemdadd ifiletrdordedCior then@ciRAnE Medium
specific-formatted file recorded in the recordi ng nedium being reproduced
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| recorded along with the management information to the recording medium.

The above object can be attained by providing a recording program for
recording a file to be recorded and management information for the file in
combination to a program area on a recording medium, wherein the format in which
the file and the management information are to be recorded to the program area is
converted according to the attribute of the file.

The program according to the present invention, further comprises the step
of: converting the format of the file; and reproducing the file recorded in the
recording medium; a specific-formatted file recorded in the recording medium
being reproduced in the reproducing step; the file reproduced in the reproducing
step being converted in format in the format converting step; and the file being
recorded along with the management information to the recording medium.

The above object can be attained by providing a program recording medium

having recorded therein a recording program for recording a file to be recorded and
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havi ng recorded therein a recording programfor recording a file to be
Jecorded and 11 rmanagenent information for the file in conbination to a
program area on a data recording nedium wherein: the program converts,
according to the attribute of the file, the format in which the file and

t he managenent information are to be recorded to the program area. The
program recorded in the program recordilng medi um according to the present
i nvention further conprises the step of: converting the fornmat of the file;
and r epnanagimentt hfofinhon doorthie dile nnt dmmbatagionewoa dirngram direatoma dgteci fi c
formatted file recorded in the data recordi ng medi um bei ng reproduced in
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converted 1 n rmat ‘in the format~converting step; e being
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and recording nedi um having the recordi ng programrecorded therein
accor diteghe pregram pressent i nvention, it is possible to record a file of
still pictures other than noving pictures and to check the content of a

file recordethd progragpticcatdedi Sk thay preaam eécardigt anstinth aecodiigngo the
apparatus as well. These objects and ot her objects, features and advant ages

L e R R R
when t aakn(%f1 irgpr%%{}{:{ﬁ%m iﬂ?en \ﬁhtah geggrde%lcc?nnp%ﬁg | n@ata(lj ' ar\é\nég ing medium;, a
specific-formatted file recorded in the data recording medium being reproduced in
the reproducing step; the file reproduced in the reproducing step being converted in
format in the format converting step; and the file being recorded along with the
management information to the data recording medium.

By providing an optical disk recording method, a recording program and
recording medium having the recording program recorded therein according to the
present invention, it is possible to record a file of still pictures other than moving
pictures and to check the content of a file recorded in an optical disk by means of a
standard recording apparatus as well.

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.
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12 Brief Description of the Drawings FIGS. 1A to 1C explain the DVD video
Jormat; FIGS. 2A to 2H explain the I NC-based recording; FIGS. 3A to 3G
explain the ROMbased recording; FIG 4 is a block diagramof the optical
di sk drive according to a first enbodinent of the present invention; FIG
5 shows a flow of operations made in the recording and reproduci ng
procedures performed under the controll2of a microconputer in the optical
disk drive in FIG 4; FIGS. 6A to 6K explain recording in a first

enbodi rm-ﬁléf]gésdﬁlﬁi@rpbfﬁﬁiDﬁh\aiﬁ sdrive according to the present invention;
FIGS. 7A to 7D explain internedi ate managenent information; FIG 8

| ains t hagg ical. disk; FIGS. 9A to 9H
exptains t ‘iﬂ%ﬂ%%X@ézﬁﬂig@h‘%l%ilgvggfde%{oifoggﬁ 'S to

expl ai n the based rec ( of ’di sk d_ri ve shown i n FIG 4
opti cal i SEIGAA 4 SFheRaR 2 INCTHiged St "2 11 ow of operati ons. made
i n the reproduci ng procedure in the optical disk drive showmn in FIG 5;
FIG 12 explHGE FAtoB6 explain theskOMbasedaaconding;of the optical disk drive
according to the present invention;
FIG. 4 is a block diagram of the optical disk drive according to a first
embodiment of the present invention,
FIG. 5 shows a flow of operations made in the recording and reproducing
procedures performed under the control of a microcomputer in the optical disk drive
in FIG. 4,
FIGS. 6A to 6K explain recording in a first embodiment of the optical disk
drive according to the present invention;
FIGS. 7A to 7D explain intermediate management information;
FIG. 8 explains the directory structure on the optical disk;
FIGS. 9A to 9H explain the ROW-based recording in the optical disk drive
shown in FIG. 4;
FIG. 10 shows a flow of operations made in the recording procedure in the
optical disk drive shown in FIG. 5;
FIG. 11 shows a flow of operations made in the reproducing procedure in the
optical disk drive shown in FIG. 5;

FIG. 12 explains recording in a second embodiment of the optical disk drive

according to the present invention;



13 FIG 13 is a block diagram of the optical disk drive according to a
.second enbodi nent of the present invention; FIG 14 shows a fl ow of
operations made in the recording and reproduci ng procedure under the
control of a microconmputer in the optical disk drive shown in FIG 13;
FIG 15 explains the directory structure on the optical disk; and FIG 16
explains recording in a third enbodi mddt of the optical disk drive
according to the present invention. Brief Description of the Draw ngs The

enbodi nent s MG.t1BiPaasieok diayeni iofnheidptida disis drivbescordidet@ 4 seebmdv
with reference to the acconpanyi ng drawings: (1) First enbodiment The first

enbodi %0&%3%%h| pres%ﬂleqq;eg\ | nvent ion is explained with reference

to the draw ngs I'ca dr| ve according to the present invention

is a portabl i deo recorder designed to recqrd, picke pi cture to an
optical di s@%%ﬁ hows 2 Bow © HBg@ﬁﬁﬂérﬂﬂa ¢ dn th |1'9%0%1&;£ﬁ ndyteREe Jcing
present invention has the constitution shown in Fig. 4. The optical disk
drive iprotedies wnder dbe control offlaomlicrecaiipsiter mathesoptrel aliskl dgivieathosomirer si on
of video signals captured by picture pickup means (not shown) or video

si gnal sFreypE;i ed from an external apparatus to provide video 14

FIG. 15 explains the directory structure on the optical disk; and
FIG. 16 explains recording in a third embodiment of the optical disk drive

according to the present invention.

Brief Description of the Drawings

The embodiments of the present invention will be described in detail below
with reference to the accompanying drawings:
(1) First embodiment

The first embodiment according to the present invention is explained with
reference to the drawings. This optical disk drive according to the present invention
is a portable video recorder designed to record picked up pictures to an optical disk
which is a DVD.

The optical disk drive 1 employing the present invention has the constitution
shown in Fig. 4. The optical disk drive 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
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data. It should be noted that a plurality of pickup neans incorporated in
Jthe optical disk drive 1 is controlled by a mcroconputer 4 also included
in the optical disk drive 1 to provide results of imaging conprised of

nmoving pictures or still pictures. Thus, the video input block 3 operates
In response to the control by the mcroconputer 4 of the pickup nmeans to
sel ectively receive either video datal4conprised of noving picture or stil
pi cture data. The optical disk drive 1 further includes an audi o input

bl ock Hawhi ch stekdd banmited-tHagiat plurﬁﬁfyleffs?i@kupfn@uﬁ's dngbgitahedpickiegl up
by a m crophone or audio signals supplied fromoutside to supply audio

data t : [ ' j ' i [ I a
compr e SPFSaPUE RO SR htrbltcd BiEa HcrEEnBLRE £ Hs8IntRicatsl B dfffch
control,.qf the mcroconputer .4 to.proce data for recording or .
repr odéeﬁﬁ&.mn%r OsPOYE 3 Eegules of § aﬁé%%r%@mfgiaﬁdde IOV ARNGHUFes T still
supplied fromthe video input block 3 and audi o input block 5,

r espectpisterss. thausg dhpreder sxpuridobk Gekp@ratdsl in xesponse tnthetantrekby eeror y
(RAM 9 to nmultiplex the video and audi o data by conpression and supply the

data teicRod@apuichf OroBhe HiPkas ansdis fo $dledthrelgoniceile citheF vigds Qrigt i on
of the video and audio data fromthe optical disk 2, the conpress/expand

bl ock @O\Aﬁéﬁseﬂléﬂnﬁ%ﬁlg]ﬁ% ﬁ%ﬂgw\,s?%feﬁicﬁ, ad;a& __he data supplied fromthe header

i nf or mat’i on processor i 0o data, then expand the video
and audio d

particul arl ;ar',thaq,‘ %Er’t?%g?ﬁél% églb’gdl %ﬂ"%ggéﬁ'ﬁt@s %mgﬁg@%ﬁfa‘fﬁd@gﬂlﬁmhﬁ 15
analog-digital conversion of audio signals picked up by a microphone or audio
signals supplied from outside to supply audio data to an audio processor 11.

The optical disk drive 1 also includes a compress/expand block 6 whose
mode of operation is changed under the control of the microcomputer 4 to process
data for recording or reproducing. More specifically, for recording video and
audio data supplied from the video input block 3 and audio input block 3,
respectively, the compress/expand block 6 will use a random access memory
(RAM) 9 to multiplex the video and audio data by compression and supply the data
to a head information processor 7. On the contrary, for reproduction of the video
and andio data from the optical disk 2, the compress/expand block 6 will also use
the RAM 9 to break the data supplied from the header information processor 7 into
video and audio data, then expand the video and audio data, respectively, and

output the expanded data.

More particularly, for data recording, a video processor 8 included in the
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conpress/ expand block 6 is controlled by the m croconputer 4 to conpress
video data supplied fromthe video input block 3, and outputs the
conpressed data. At this time, in case the video data is noving picture
data, the conpress/expand block 6 will take the MPEG 2 format for
conpression of the video data, and in case the video data is conprised of
still pictures, the conpress/expand blldck 6 will compress the data in the
JPEG (Joi nt Phot ographi ¢ Codi ng Experts Group) format, and output the

conpr egeahresyexpaldsblockof islabatrotpd dduthie miicrocbempriteied tpﬂﬂﬁ'ﬂ%&‘&ﬁ videw | |
expand video data output froma nultiplexer 10 according to the format,

MPEG- 2 ' SM\/@] : {ﬁlﬁt{ b t ot
expandgg%sa]%]ﬂ;ﬁﬁlgo?a at a&?Ie(ﬁf:é(;tfll ng?jlgﬁlégﬂgﬁg %ﬁ%@%ﬁ%ﬂﬁ%ﬁ%ﬁge i nﬁttahe
conpress/ expand block 6. wilJl conpress audio ta. output fromth udi o
oot BRSNS, tthezhs HeRtdEh dared TSR Piureo Hie: i CGRDiEshRRBaRT BT
format, and output the cor%'pressed data. On the contrary, for data

r epr odcwilbtiake He MROEG-piovnet fr aamprassicaxphthe videdi datdaend duepse & fr om
the nultiplexer 10 and out put the expanded data. For data recording, the

nul ti phéday ddid iseisesprisedeoftitll] picomnresthel dongpresgegpand bRk Glatil coripregss f rom

the video processor 8 and audi o data output fromthe audio processor 11,

o OB ARt ol Rt Y Gl S "
=it ol oL ek et ag Uil LLam Lhe heRe gl e et on, B ggpsor
and au%ixgan rv(i)geeos ?lg{a %&t’pu;. effc?nelcaf in‘\iluel’ltil%l'ex%? 10 according to the format, MPEG-2
or JPEG, in which the data has been compressed, and output the expanded data.
For data recording, an audio processor 11 inciuded in the compress/expand
block 6 will compress audio data output from the audio input block 5 in an MPEG
format, Dolby audio format or a linear PCM format, and output the compressed
data. On the contrary, for data reproduction, the audio processor 11 will expand
audio data supplied from the multiplexer 10 and output the expanded data.
For data recording, the multiplexer 10 makes time-division multiplexing of
video data output from the video processor 8 and audio data output from the audio
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.
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The optical disk driver | also includes a nonitor block 12 conprised of a
~di spl ay nechanismto nonitor video data supplied fromthe video input bl ock
3, audio data supplied fromthe audio input block 5 or video data and
audi o data supplied fromthe conpress/expand bl ock 6, and an audi o
processi ng mechanism Thus,, the optical disk drive | according to the
present invention can nonitor capturéé pi ctures and sounds and results of
data reproduction. The optical disk drive | also includes a video/audio
encoder 13 whe bpticangisésdasew il ddso dndudesizommbatitar shipek i1@dcdmprisetenfva deo
and audi o input blocks 3 and 5, respectively, or video and audi o data

suppl i 5169 MnkBRAGSMPIE Bl BtRideo A5 lsuﬁgiiedl% iRl HdRB8inbat HéSk 3

respectively, and outputs the data to the external apparatus. Thus, the

opti cal_ di sk ive 1 accordi,ng. tq.the present.-inveniion . enables.to, nonitor
cbpt ur S e sl Balte SEBRALRS i B RIBERER 3. & PRisioo et RN Bfi6 AR
external apparatus. For data recording, the header_ information processor 7
i s suppupeHedifrom thengoraprassieanand blogh 6x aadrn audigppracessing oreehmanism.
conpress/ expand block 6 and adds, to the time-division nultiplexed data,

header Thfsgriiet opticalndisike dtiveal Dvdordinge eslethe | pesenminvention the fokétopn an

extension file which will be described in detail | ater, under the control
of the Ja aireagfm&@sraﬁd S LM PHsRILE B 98! RprélieQign.according to
i nf or rradtgPon supplied fromthe rgljcr ocomnput er&}?,r t]ﬁégl%néader i nformation

processor 7 14 ogBiagie: 1945, 1Sl iy o o VS, epBbfir 0 maRe Pt
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
block 6 in predetermined formats, respectively, and outputs the data to the external
apparatus. Thus, the optical disk drive 1 according to the present invention
enables to monitor captured pictures and sounds and results of data reproduction on
the external apparatus.

For data recording, the header information processor 7 is supplied with
time-division multiplexed data supplied from the compress/expand block 6 and
adds, to the time-division multiplexed data, header information unique to a DVD,
header information or the like on an extension file which will be described in detail
later, under the control of the microcomputer 4, and outputs the data. Also,
according to information supplied from the microcomputer 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
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17 header information processor 7 will separate, fromoutput data fromthe
.DVD signal processor 14, head information having been added at the tinme of
recording and output it to the conpress/expand block 6, and informthe
m croconputer 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 standardi zed for the optical di$¥k 2 and in this enbodinent, a stil
picture format is applied as the extension file. For data recording, the

DVD si gizallepindoAaston plocdskbr Tsdllscharmenfraacesiput demdiymlhetOVEesignal e an
error correction code fromdata output fromthe header information

Pr 0Ces90be gsﬁgfdiéla%ahhﬁlfg%ﬁgﬁgﬁ HeVEES 'RBn SRR B SHE (O R Bl Bin e kP,

t he DVD SI processor es S i ng, ati‘on an

and outputs.,a data string, co I se f the processing results erial
it a SRy Tdodhe cmBPBSYERBRR Siectboakd Tefodh the anasampyter 2ot &t o
reproduction, the DVD signal processor 14 will nake error correction,

descr arsgparagechhdadtedofhmaptoin. t i sbouldube dateal igrerthathiae “exédnsgomn fideit isemd
bl ock 16, nanely, process the output data in an reverse order to the order

in the flgtiot/RERId IAThEIOVEYideo fitthaddtatdardized fes e spatalsdish 24at asses
to the header information processor 7. Also, the DVD signal processor 14

make bl & abo A0, CANIRLRLL Rk Gk AL BEL AR Rlch 2 Spindl e

control, tracking ton ocus cont control "data supplied

i ve. of gnaltor SR Thepingeie PYdP STetdl TecaHar oif FAAMSCoR duBl GBATsSS
generates a |ight amount control signal for a
memory 13 to generate an error correction code from data output from the header
information processor 7 and add the error correction code to the output data.  Also,
the DVD signal processor 14 makes scrambling, 8/16 modulation and the like and
outputs a data string comprised of the processing results as a serial data string to an
analog front end block 16.

On the contrary, for data reproduction, the DVD signal processor 14 will
make error correction, descrambling and decoding of the output data from the
analog front end block 16, namely, 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 signal processor 14 make
digital-analog conversion of drive information such as spindle control, tracking
control, focus control and sled control data supplied from the microcomputer 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
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18 |laser bean to be emtted froman optical head 19 to the optical disk 2,
.and outputs the control signal. For data reproduction, the anal og front
end block 16 will keep, according to the Iight anount control signal, the
anount of | aser beam projected onto the optical disk 2 fromthe opti cal
head 19 at a constant value for data reading. On the contrary, for data
recording, the anal og front end bl ockl86 will change the |evel of the

| i ght anpbunt control signal according to the output data fromthe DVD

si gnal lagepdeasat Hdeniited Heombin eptiodtieadhed soahnbptital diskr2 baairoutputs
intermttently from the value for data reproduction to a value for data

W <o, g cBREPLSEPL PRAN G GSdcHRRe old REUOETON SRl 0Tk 16 PARRD,

rocesses a res
detection of a return |light supplied fro he optical. .head 19 to generate a
Fepr oddgearding dhrtharigy fBourt Bani6l sienaletonapHET HEI8T besmPoRCHEd o
formed on the optical disk 2, and processes the reproduced signal. for
bi nar y aditd tlee epticaltdisk 2t omyihel thiceg heaid d Scatcatenstantoralug for datagepdiniged t o
the DVD signal processor 14. Wth the above processing of the result of

return l0gHe 8eheaty, #or dhfacreadaling, theosialog Febm!epekblbekWwid il ohanaé ehe
tracking error signal and focus error signal of which the |evels vary

cor SR . i TBA AR LGB BB TR R DT
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the value for data reproduction to a value for data recording according to the output
data from the DVD signal processor 14.
Also, the analog front end block 16 amplifies and processes a result of
detection of a return light supplied from the optical head 19 to generate a
reproduced signal whose level varies correspondingly to a train of pits formed on
the optical disk 2, and processes the reproduced signal for binary differentiation to
yield reproduced data which will be supplied to the DVD signal processor 14.
With the above processing of the result of return light detection, the analog front
end block 16 will generate a tracking error signal and focus erxor signal of which
the levels vary correspondingly to magnitudes of tracking error and focus error,
respectively, and output these signals in the form of digital signal to the
microcomputer 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.
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signal processor 14, and drives nechani sns corresponding to the drive
.Ssignals. 19 More specifically, the notor anplifier 18 drives to rotate a
spindle notor 20 and sled noor 21 with ones, for spindle control and sled
control, of these drive signals. Also, the notor anplifier 18 will drive
an actuator installed in the optical head 19 wth the drive signals for
tracki ng control and focus control, rd&ectively. The spindle notor 20
chucks the optical disk 2 and drives to rotate the latter at a

pr edet evigieegesi€icaliyt Yhe histos lagtpliférol 8 2kivesk@srdthe #ppimie herd 2P and
novabl e radially of the optical disk 2. Supplied with the |ight anount

wil g B A1 S OB S0k 2P0 BonBRt ol SilLodtincl bETMAR MAF olERE

and focus the | aser be on s he information recording.area of. the i cal
sk 2 ARpotimuinonspEatigo d sU darean acupn e aighin s eetigal head b
reflected part of the |laser beam projected on the optical disk 2 is guided
to a pridbdchednivesignie fodeeddngreonimiant fotus bentopl, respectigely. 19 t hr ough
the objective lens, and the result of light detection is supplied to the

anal og frontTiengpidee kndtbr 20 UhRICRBItRS bptieal 8RRk Dhnd [deiveBitb ¢atatd eiasl1allri s
novabl e by the actuator driven with the tracking and focus control drive

' | s, t . ' t . h
amount i 2 BEEPorlEnLcoeply TP PN 2 EROGhaMS Sr PRl TR,
| si | . . whereb i nf ' di f th
anmount contro algaqﬁa erfcgigisgﬁf nformation recording area of the
IS

opt i cal™gyahlesa iheyopt in tenperature to record desired data
there. The mcroconputer 4 is provided as a systemcontroller for the
optical di skSupplied with the light amount control signal from the analog front end block

16, the optical head 19 will emit a laser beam from a semiconductor laser
incorporated therein, and focus the laser beam on the information recording area of
the optical disk 2 through an objective lens. Also, a return light, namely, a
reflected part of the laser beam projected on the optical disk 2 is guided to a
predetermined photodetector element of the optical head 19 through the objective
lens, and the result of light detection is supplied to the analog front end block 16.
The objective lens of the optical head 19 is movable by the actuator driven with the
tracking and focus control drive signals to have the tracking and focus thereof
controlled. Also, the amount of laser beam is intermittently elevated according to
the light amount control signal, whereby the information recording area of the
optical disk 2 is locally elevated in temperature to record desired data there.

The microcomputer 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
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drive | - By executing a processing programpre-installed in the opti cal
disk drive 20 1, supplied with signals of operations made by the user at
a control panel (not shown) or supplied with various signals detected by
the anal og front end block 16, the mcroconputer 4 controls the operation
of each of the conponent blocks. Mre specifically, the mcroconputer 4
will be supplied with a tracking erro0signal and focus error signal
detected by the analog front end block 16 to generate tracking and focus

contr ol1,¢uf?ﬁeunmmig'n@m of UPeeitiods eERIcSbgndkesudty dthe dofardli gl (not
I

processor nto analog signals and supply the analog signals to the notor

opt i cal AN dtotbhie Wihatlans GRBAS Mool birEE RRIARAR S8 Bork %, (e

header jnformation processor_7, the m ¢crocaonputer 4 will detect |.aser
beam pribf SRIEGCHBNWEOA, CORURlr HieLRSrAIPR GHt psih #fi 18 FAmpIoRsRt HoHom t he
result of detection and supply the information to the DVD information

pr oces ddord dpedificalipy theymprot amputerseeil] dedupplied Iwide a tBickingetrpr sigral
m croconputer 4 will nmake a performance for spindle control. The basic

oper at i sfoRhis kb b giA i Eby4he @hﬁ\%@f ?th énd BRCRPIE &Pberilirate tZackihave

been described in the foregoing: Here be described with reference to
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step SP1, the optical disk drive 1 is turne&on. Then, t he m croconputer 4
goes f IBRFEISEH intp jangpog 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 microcomputer 4 will detect a laser beam-projected pdsition,
generates sled control drive information from the result of detection and supply the
information to the DVD information processor 14, to thereby perform a seek and
the like. Similarly, the microcomputer 4 will make a performance for spindle
control.

The basic operations of the microcomputer 4, directed to the optical disk 2,
have been described in the foregoing. Here will be described with reference to the
flow chart in FIG. 5 operations that will be made by the microcomputer 4 for data
read or write after the optical disk drive 1 is turned on. In step SP1, the optical
disk drive 1 is turned on. Then the microcomputer 4 goes from step SP1 to SP2
where it will judge based on the result of detection of the optical disk 2 from a

detection mechanism (not shown) whether the optical disk 2 1s set in place in the
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where it will judge based on the result of detection of the optical disk 2
froma detection nechanism (not shown) whether the optical disk 2 is set
in place in the 0 21 optical disk drive 1. If the result of judgnment in
step SP2 is negative (no optical disk 2 is set in place), the

m croconputer 4 will repeat the operation in step SP2. On the contrary,
when the optical disk drive | has beeRliturned on with the optical disk 2

| oaded therein or when the optical disk 2 has been | oaded after the optical
di sk drdptieal disk drivedd df theaesily of yhégmeheimbtepeSP2ssinegafive ogrophical s
affirmative (the optical disk 2 is set in place), the mcroconputer 4 wll

go fromigk episSR2 jhpladi3thd Eni%f&ﬂng]:r)ﬂ%r 1RE depditthelofedfiORih Godp 8PS

la
drive 1 1s turned ggf when the mcroconputer 4 is repeating the operation

in stepySP2, th | Croconput er. i1, .00.directly re it
w11 o i, cbnfaf. R R Bticdldiski arRo  db e bl bR i P el
SP3, the mcroconputer 4 drjves the sled notor 21 to myve the _optical head
19 to ek 2nieadsddherein ogivhen the opticehdiskpd ihag begnsloaded afierithe Qpsisel ed
with the result of reading the innernost-circunferential area fromthe DVD
si gnal digk deiwesbis fidned ongasmeliewhert tioabbovekesli of mdpnraitiis edfionmative he

m croconputer 4 wll acquire data in the VM5 area fromthe DVD signal

procesgie Eaéticﬁndfsi&el i§g&\t,\nfrﬁbéce'),fthk%i&%bﬁ%gt&i B kyidl 'gé A @By dpngd i zed

one, the m ¢troconputer acquire information in the RVA area fromthe
DVD i nfgsarat,0f, R RGesS0fca iar SRR SfiSeal RERCRIUT s firflE ' Wicn RS O
microcomputer 4 is repeating the operation in step SP2, the microcomputer 4 will
go directly to step SP4 where it will exit this reproducing or recording procedure
(power off).
In step SP3, the microcomputer 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 of reading the innermost-circumferential area from the DVD signal
processor 14. In case the optical disk 2 is a finalized one, the microcomputer 4
will acquire data in the VMG area from the DVD signal processor 14. On the
contrary, if the optical disk 2 is not any finalized one, the microcomputer 4 will
acquire information in the RMA area from the DVD information processor 14.
When the microcomputer 4 determines based on the information in the RMA area
that data has already been recorded in the real-time data recording area of the

optical disk 2, it searches the optical disk 2 for VTSI and VISTT VOBS data in

each VTS. Thus, as in an optical disk drive to record and reproduce an ordinary
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that data has already been recorded in the real-tine data recording area of
.the optical disk 2, it searches the optical disk 2 for VTSI and VTISTT VOBS
data in each VTS. Thus, as in an optical disk drive to record and
reproduce an ordinary 22 DVD, the mcroconputer 4 will acquire nanagenent
information required for data wite to, and read from the optical disk 2.
In this procedure, the m croconputer 22ach|res the data in the VMG area
. and data in the UDF area as well. \Wen reading the real-tinme data recording

area, DVP,rhe frﬂﬁ@mﬁl ted 4nivill a@gﬁ@e aganigetndmtiaforeshitaireromminedefoe data
information, if any, ound recorded in the real-tine data recording area.

Thus, C o managenent information for an
ext ensi onttﬂol éﬂﬁg gﬁ ﬁege%ﬁg&l&lﬁfgﬁgl? video format to enabl e readi ng of
t he extensi i.le frogmth tical disk 2. The ] croconput er.,.4 il |
Focord and NI Wit PERsadus, lﬁl&%roaelaw@d AGAGERTRE dath b e VI e
built-in nmenory. Next, the mcroconputer 4 goes to step SP5 where it will

j udge- vamelt dega in tthe UDF asta acwedl. t 0 dieaaeading thprealalimg dada Zecoumling erea,
result of judgnent is affirmative, the mcroconputer 4 will instruct a

| oadi ”Qhé“?ﬁﬂé?cﬁk’scﬁﬂ?ﬁt@?ﬂ WwiP¥iRb dc%hlﬁjeelﬁieriﬁt@hat@ﬁhalﬁ‘aigen@&rﬁlin?orﬁmildﬂﬂ@flamp back

to step SP2 he contrary, en supplied with an instruction for other

oey | IONRASEEOEAS BLORBahn sl 1 iRl Aoy o ¢
LQ Z£ r gcq'tc:qgl?r,el §Q gg;q%fggl- tgrlﬁ%rznatlonrf%r ra%dg)&terllscign(fp )not de‘%D ned in the DW” the
video format to enable reading of the extension file from the optical disk 2. The
microcomputer 4 will record and hold a series of thus acquired management
information in a built-in memory.
Next, the microcomputer 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 microcomputer 4 will instruct a loading mechanism (not shown) to gject the
optical disk 2 and then go back to step SP2.
On the contrary, when supplied with an instruction for other than the ejection
of the optical disk 2 from the user, the microcomputer 4 goes from step SP5 to SP6
where it will judge which the supplied user's instruction is, recording (REC),
reproduction (PB) or power off. When the user's instruction is “PB
(reproduction)”, the microcomputer 4 goes from step SP6 to SP7 where it will
proceed to reproduction of a file from the optical disk 2 and then return to step SP5.

When the user’s instruction is “REC (recording)”, the microcomputer 4 goes
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(reproduction)”, the mcroconputer 4 goes fromstep SP6 to SP7 where it
M1l proceed to reproduction of a file fromthe optical disk 2 and then
return to step SP5. Wen the user's instruction is "REC (recording)"”, the
m croconputer 4 goes 23 fromstep SP6 to SP8 where it will proceed to
recording of noving or still pictures to the optical disk 2 and then go
back to step SP5. It is inportant to B8te that when the optical disk 2 has
UDF and VMG areas defined therein through the so-called finalization, the

ni cr ocqpmt @ep 4PF 1d SBRivhavdt willeproeeat tb necapdinpediinmvihg ostseil |eRurss nce
the optical disk 2 has been processed agai nst data recordi ng. so, even
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where it will proceed to turn off the power to the ogtical di sk drive |

and t heso-callagr finabzatiey tbednidrecemputan4 willxskiptdwes the geeanding grocedure
reproducing procedure. In the recording one of the above procedures, when

t he opttoCatbp dSBK sindes thd\¥ptidal tdisk D haotRRRUb®cedsed hiaindodatd hecortMg.
nmethod to record a noving or still picture Tile to the optical disk 2. On
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acknowledgment from the user and proceed to data recording.

When the user's instruction is “Power off”, the microcomputer 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 microcomputer 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 DVD-RAM, the microcomputer 4 will adopt the ROW method to
record a moving or still picture file to the optical disk 2.

FIGS. 6A to 6K show a chart for explanation of the recording of a moving
picture file and still picture file to an optical disk 2 having no files yet recorded
therein, namely, a virgin disk, by the INC method. Updating RMA information

acquired from the optical disk 2 and held in the builtin memory, the



picture file and still picture file to an optical disk 2 having no files
.yet recorded therein, nanmely, a virgin disk, by the |INC nethod. Updating
RVA information acquired fromthe optical disk 2 and held in the built-in
menory, the 24 mcroconputer 4 reserves Rzonel as shown in FIG 6A. For
recording noving picture files, the mcroconputer 4 wll simlarly reserve
Rzone2 and | nvisible Rzone as shown i @4FI G 6A by updating the RVA

i nformation, and record video data conprised of real data sequentially to

the | myicsddirgpiiepdercberves Redoiicd ATHOWMEBBSIGAGAQ, Wwhen instructed by the
user to stop recording, the mcroconputer 4 will generate VTSI BUP as

shown in FI 6 tea: ner af as
shown in FI gor6%00rgi§1%or [ nggt g“ﬁ@ \ﬁgg’t ﬁf@e@?‘é@%ﬁt %e%ﬁcgﬁéﬂ ter 4
wi Il hold managenent _information for the data _int he nmpry t hereof and
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picture file next, the mcroconputer 4 will simlarly wupdate the RVA

i nf or ménfosmattieng dnd wheondevidao tdata exenpasdd ofeteadndath nseqichtielly Roorke t hen
sequentially record real data to the Invisible Rzone, and al so generate
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this data generation, the mcroconmputer 4 will record managenent .
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and generate VTSI and VTSM VOBS to generate one VTS as shown in FIG. 6C.
According to the VTS thus generated, the microcomputer 4 will hold management
information for the data into the memory thereof and update the RMA information
held in the memory.
For recording a moving picture file next, the microcomputer 4 will similarly
update the RMA. information held in the memory to reserve Rzone2 and Invisible
Rzone, then sequentially record real data to the Invisible Rzone, and also generate
VTISTT VOBS and VTSI BUP, and also VTSI and VTSM VOBS.
Correspondingly to this data generation, the microcomputer 4 will record
management information for them to the memory and update the RMA information
held in the memory.
When adopting the INC method to record moving pictures, the
microcomputer 4 will record titles sequentially as in the conventional INC method.
Also, when the optical disk 2 not yet finalized is loaded and data is to be

additionally recorded to the optical disk 2, the microcomputer 4 will perform the



m croconputer 4 will record titles sequentially as in the conventional |NC
.method. Also, when the optical disk 2 not yet finalized is | oaded and data
is to be additionally recorded to the optical disk 2, the mcroconputer 4
will performthe 25 simlar operations with the. RVA data acquired in step
SP2 in FIG 5 and held in the nmenory starting at the end of an existent
title, thereby additionally recordi ng25nmovi ng pictures which are results of
i magi ng. On the other hand, in the process of finalizing the optical disk
2, the similar opermpidinswih the RNJANGitaheqiitkd ametey\P? on FRE0Heindficddih hike
managenment i nformati on generated as above and held in the menory to define
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course l_gen.er at.e, UDF and VMG d{a#a f.or the existent titles in the optical

di sk 2 HEWHERRHPIED AL EESUHSOf UBBBINE acquired in step SP3 in FIG 5.
Wth the above operations, the optical disk drive 1 record a noving picture

file in the @vDhe otherf bandt imsthenprdeess cofvémaliging thel®@ptitah odisk Ve the

instructed by the user to record still pictures, the mcroconmputer 4 wll
i ni tialthieroesaputer!Nwill SrerfeoUDm ind PRI G or R¥big! fohd thehghamgement
thereof to sequentially record still picture files being extension files
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yet finalized, the microcomputer 4 will of course generate UDF and VMG data for
the existent titles in the optical disk 2 according to VTSI and VISM VOBS
acquired in step SP3 in FIG. 5.

With the above operations, the optical disk drive 1 record a moving picture
file in the DVD video format as in the conventional INC method.

When instructed by the user to record still pictures, the microcomputer 4 will
initially reserve Invisible Rzone by updating RMA held in the memory thereof to
sequentially record still picture files being extension files (indicated with a
reference EF in FIG. 6 as shown in FIG. 6E. Further, correspondingly to the
recording of the still picture files EF and hold the information in the built-in
memory thereof, the microcomputer 4 sequentially generates intermediate
management information for provisional management of the still picture files until
the finalization.

Furthermore, after having recorded a desired number of still picture files and
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managenent information for provisional managenent of the still picture

gfiles until the finalization. Furthernore, after having recorded a desired
nunber of still picture files and 26 when given a user's instruction for
ending the recording of the still picture files, the mcroconputer 4 wll
cl ose Invisible Rzone by updating the RVA held in the nenory and reserve
Rzone3 in an area next to the still pibture file as shown in FIG 6F.

Al so, the microconputer 4 will convert the internedi ate nanagenent

i nf or mayhem ghwdrda ueetinstriton foneadiagf eretoddig b sl pittard fikephé cal
disk 2 and record the internedi ate managenent information to Rzone 3 as

shown ' ickbGomBerNe' il Nbed MRS, TPEASRETAL RDLAT FBI A1 the

necessary ext ension es, it Is attribut e
ext ensi ons, addr,esses d si.zes of the extension.file date and tj when
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collectively recorded for each of the attributes of successively recorded
extensi@n fidlkss, the shicvecdmpEiecsd WAt comBertTHwt intermediathowanagefieGt 7B,
the internedi ate nanagenent information is conprised of a header, and file

managengfdrmdtic hedi iﬁﬁh@&nexﬁh@y aitd alinda® fot f&o@dﬂnrgi tb%h@%ptiEQI dRXaBhE, in
case three JPEG fornmatted files FJ1, FJ2 and FJ3 have been recorded under
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FM42 have been recarded, as.shown in FIG .7A, the header stated in.the
i nt er nedi at ﬁsﬁ%@@éﬁwn@rﬁ?@@ﬁma@ﬁgm&p&% MARQN 16 ESESSARY d@r 1SAMRE of

files are recorded in the optical disk 2 _ _
extension files, it is comprised of attribute extensions, addresses and sizes of the

extension files, date and time when the extension files were recorded to the optical
disk 2, and it is collectively recorded for each of the attributes of successively
recorded extension files, as shown in FIGS. 7A to 7B. That is, as shown in FIG.
7B, the intermediate management information is comprised of a header, and file
management information DJ, DM7 and DM4 for the attributes. For example, in
case three JPEG-formatted files FJ1, FJ2 and FJ3 have been recorded under the
instruction from the user, then two MPEG-7-formatted files FM71 and FM72 have
been recorded and further two MPEG-4-formatted files FM41 and FM42 have been
recorded, as shown in FIG. 7A, the header stated in the intermediate management
information indicates that these three types of files are recorded in the optical disk 2
and also the addresses of subsequent file management information DJ, DM7 and
DM4. Note that the references “DJ”, “DM7” and “DM4” indicate f{file

management information defined in JPEG, MPEG7 and MPEG4, respectively.
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and al so the addresses of subsequent file managenent information DJ, DW
and DM4. Note that the references "W, "DW" and "DW4" indicate file
managenent information defined in JPEG MPEG/ and MPEG4, respectively. 27
The file managenent information DJ for each attribute is recorded for each
of the managenent information DFJ1 , DEJ2 and DFJ3 in each file as shown in
FIG 7C, and correspondi ng extension 2fi1e attribute, address ADDR si ze,
data and time of recording, etc. are allocated to the managenent

i nf or mat i on TheJfileo managhnfent énfoamationaldh fon ektlGatt7ibutddt ecddrded ifor ehcls
enbodi nent, when the JPEG based still picture file is applied as an
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recorded to the optical, disk 2, the mcroconputer 4 will record the file
and ma ééﬁﬁingsl‘ﬂ@o&fﬁ@ﬂ]@@ﬁteﬂdﬂ thaananagementdpfasnssiaroRH b opreach:glg: as ar ea
on the optical disk 2. Also,, at this tine, when the file going to be

r ecor datotvm mhEl(opildcal disk 2 is a noving picture tile, he mcroconputer
4 controls so that the nmanagenent information, file and backup information
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file going to be recorded to the opti cal pi cture
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information DJ as shown in FIG. 7B will be generated for each attribute in the
optical disk 2 to which data have been recorded by the optical disk drive 1.

Thus, even when any other file than moving picture file is recorded to the
optical disk 2, the microcomputer 4 will record the file and management
information for the file in combination to the program area on the optical disk 2.
Also, at this time, when the file going to be recorded to the optical disk 2 is a
moving picture tile, he microcomputer 4 controls so that the management
information, file and backup information for the management information will
sequentially be recorded. When the file going to be recorded to the optical disk 2
is a still picture file other than a moving picture file, the microcomputer 4 controls
so that the file and management information for the file will be recorded
sequentially, whereby the recording format for the management information is
converted according to the attribute of the file in consideration.

As above, when the intermediate management information DK is thus



sequentially, whereby the recording format for the managenent information
s converted according to the attribute of the file in consideration. As
above, when the internedi ate managenent information DK is thus 28

recorded, the mcroconputer 4 will store the internedi ate nanagenent
information DK into the built-in nmemory thereof and hold it there. Al so,
when the mcroconputer 4 records int éfnedi at e management information DK in
this way and then records a still picture file again, it will simlarly

r ecor drecarded; the midresompatgreh il dtyreaﬂrdz ineeronedliateemanagssmemtdinddenation
managenent information DK under a wuser's instruction to end the recording.

On the h h e i r; i ne t
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m croconputer 4 w | reserve | nVI SI Rzone as shown in

to defln VISTT V! P, .and al so VIl and VOBS, as
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I nt ermedi at e managenent information DK as shown in FIG 6J. Wth the above
oper at tlsts Jeeprslsopt S Pintate dile vegainy dbowdls samélenli megardn estensions tiles
picture file not in the DVD video format and the managenent information for
t he st stduguitmlly entli tecoatiothg mteimedizy i manpienhenteirfforationt DK Diideyialeo
format. Thus, in the conventional optical disk drive which supports only

t he DVQséﬂ'éjﬁﬁtrufcgbﬂpfb’en\ﬂhtﬁE &&ﬁ'd‘iﬂ’%s recorded optical disk 2 is searched
for a real-tine data recor |ng area according to the RVA, only VTSI and
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microcomputer 4 will reserve Zone and Invisible Rzone as shown in FIG. 6H to
define VISTT VOBS and VTSI BUP, and also VTSI and VISM VOBS, as shown
in FIG. 6I. Thus, the microcomputer 4 will record one VTS next to the
intermediate management information DK as shown in FIG. 6].

With the above operations, the optical disk drive 1 records a combination of
a still picture file not in the DVD video format and the management information for
the still picture file along with a moving picture file in the DVD video format.
Thus, in the conventional optical disk drive which supports only the DVD video
format, when the thus recorded optical disk 2 is searched for a realtime data
recording area according to the RMA, only VTSI and VISTT VOBS, being VTS
management information, are detected, and an extension file of still pictures, not
defined in any way, and intermediate management information for the extension file

will not be recognized as any significant file. On the other hand, in an optical disk

drive which supports the above type of extension file, the VTS management



defined in any way, and internedi ate managenent information for the
.extension file wll not be recognized as any significant file. On the

ot her hand, in an optical disk drive which supports the above type of
extension file, the VIS managenent 29 information as well as an extension
file of still pictures and internedi ate managenent information for the
extension file will be recognized. Th#® the microconputer 4 will record
extension files without influence on the reproduction of nobving pictures

in the inforweationad wplli asl ani sktethsiore. filthw, stitlepictnsds ugidednieramdidte user
to finalize the optical disk 2 having the extension files recorded therein

as abo ) SRS | : romthe managenent
i nfor ngfﬁ ?%%éb?l\l/%ﬁngnd Wsﬁ}froélt?ﬁgﬁ?%ﬁag@é t@v ﬁiélj%t:ei Iinggﬁ ifi,zltfig'\/i ng thus been

generated wih reference to the nagenent tabl e, d internedi ate
nmanagement itl}%q,r{&ﬁlg}gr?%qmgppert@lg&]{egﬁg Bﬁ?emw%%?%a’i @BHHHP?F&CB ObF
data to the optical disk 2, as shown in FIG 6K Also, the mcroconputer 4
wi || gdhereprduntoaniineyiag piatures ik theneenyemtional opeatatislodrivwTs! and VTSTT
VOBS) for all the titles, and record it to the optical disk 2. It is

i npor tant  t dTlmed, ewhérhatstiueceed Blonanbe MbEr dafiaabize tieeoprigdledisReCRAEnBahko t he
I nternmedi ate managenent information held in the nenory or the |iké. Also,
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out put t}iar\]r?né h%hlfsorlge:ee%pogeq{e?gtegatvgitﬁOreference to the management table and
intermediate management information for all the extension files, and record the
UDF data to the optical disk 2, as shown in FIG. 6K. Also, the microcomputer 4
will generate VMG data from only the management information (VTSI and VISTT
VOBS) for all the titles, and record it to the optical disk 2. It is important to note
that the UDF and VMG data are generated according to the intermediate
management information held in the memory or the like. Also, having recorded
the UDF and VMG in this way, the microcomputer 4 will define lead-in and
lead-out zones. It should also be noted that the microcomputer 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



the DVD signal processor 14. Therefore., in this enbodi nent, the UDF data

.for managenent of the conputer will include managenent information by
whi ch al so an extension file can 30 be recogni zed and accessed but the VMG
data for managenent of DVD reproduction will include no extension

file-related information. As shown in FIG 8, the mcroconputer 4 wll
reproduce the UDF data for managenent 38f the conputer to generate UDF in a
separate folder in the sane hierarchical layer as a DvDtitle so that only
ext ensiben recdgszed | hndeackesptdylout thor VNE i ddtar fedi mbragemengenfe VD

i nformati on DK havi ng been descri bed above with reference to FIGS. 7A to
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i nf or mat ress, etc. being state shoul d be noted t hat
the mgroconputer 4 will, of..cours engr a he UDE so that each t ensi on
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t his enbodi nent, when the optical disk 2 is reproduced by a conputer, a
file ofcomPMESi®ganeraie{BpHdti aseparaicafiddenin il samathieraralicehlayer as a

meani ngl ess in reproduction of the optical disk 2 by the conputer is nade

i nvi si VD nple sbehas only extdsion MHleopiilt de dibipdayedt | VIEorl tieaintenaedidtangl v
be inproved in operability. Thus, the conventional optical disk drive for
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information such as an address, etc. being stated. It should be noted that the
microcomputer 4 will of course generate the UDF so that each extension file can be
accessed similarly to titles VTSI, VISM VOBS, etc. Thus, in this embodiment,
when the optical disk 2 is reproduced by a computer, a file of provisional
intermediate management information which is meaningless in reproduction of the
optical disk 2 by the computer is made invisible from the user 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
picture files recorded in the optical disk 2 by recording VMG data to the optical
disk 2. On the contrary, in the optical disk drive 1, the microcomputer 4 acquires
UDF and VMG data in step SP3 in FIG. 5 to provide a system control for access to
each of extension files based on the UDF data, to thereby reproduce the extension

files as well. It should be noted that in FIG. 8, “Root” is a root directory, “VIDEO

TS” is a moving picture folder and “DSC” is an extension file folder. Also,
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each of extension files based on the UDF data, to thereby reproduce the
.extension files as well. It should be noted that in FIG 8, Root" is a
root directory, "VIDEO TS" is a noving picture folder and "DSC' is an
extension file folder. Also, 31 "DSCO001" and "DSCO002" are extension
files, respectively. FIGS. 9A to 9H show a chart for explaining the

ROW based recording in contact with Bhe I NC-based recording shown in FIG
6. In case the optical disk 2 is DVD-RWor DVD-RAM the mcroconputer 4

adopt s “DRCEMYV hehd 6D SICD00X cre dxéensin fitespredpectvély. e and extension file.
More. particularly, to record a noving picture file, the mcroconputer 4
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conventi onal "syst’em as” 'shown T VOBS an

there, reserve n rea b ddi as. s in; FIG ,9B and defjnes
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m croconputer 4 will record one VIS to the optical disk b t he ROW
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will repeat simlar operations to the above to record titles sequentially

as in trBeorelonV@bigh pictusy Fienmhdxfdngiin fige.t hM@et paaicuttirs. toOpeddré ©t her
hand, for recording an extension file and in case an area has been
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VTSTT VOBS and VTSI BUP there, reserves a next area by padding as shown in
FIG. 9B and defines VTSI and VITSM VOBS again at the beginning as shown in
FIG. 9C. Thus, the microcomputer 4 will record one VTS to the optical disk by
the ROW method.

For recording of a moving picture file next, the microcomputer 4 will repeat
similar operations to the above to record titles sequentially as in the conventional
system and finalize the optical disk.

On the other hand, for recording an extension file and in case an area has
been reserved by padding, the microcomputer 4 will record an extension file EF to
the area sequentially starting at the top of the area, record intermediate management
information DK, and reserve a next title recording area by padding, as shown in
FIG. 9D. It should be noted that recording of the extension file EF and
intermediate management information DK is the same as in the INC method except

that they are recorded at the top of the recorded area reserved by padding and the



FIG 9D. It should be noted that recording of the extension file EF and
Jdnternedi ate managenent information DK is the sanme as in the I NC nethod
except that they are recorded at the top of the recorded area reserved by
padding and the 32 next title recording area is reserved by paddi ng. For
recording an extension file next, the mcroconputer 4 wll repeat such
recording of the extension file EF and2i nternedi ate nanagenment i nformation
DK and reservation of an area by padding. For recording a noving picture

file newit tifle reberding ansi @eddrved byhsaddigg oconputer 4 will record VISTT
VOBS and VTSI BUP in an area next 'to the padded area, reserve. a next area
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recordi ng of @ Nnoving=plcture nex 0 a movi ng picture as shown
in FIGS. 9E ,and 9F. Thus,, o;fe1 VT€ IS _recor&ed to the opt i_cFI di sk shown
in FI creegsding, of the fxtentior dllediE angy injermedigle mansgamenid i oigasios file
in the DVD video format and al so a conbination of a still picture file
and i ntaawnedert8onndragamartty paddingat iFon récorditmge afmbeingopicturetfile eYDtwi deo
format, with no influence on the reproduction of the noving picture file
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files as above, the mcroconmputer 4 will record and hol d nmanagenent
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next to a moving picture file, as shown in FIGS. 9E and 9F. Thus, one VTS is
recorded to the optical disk as shown in FIG. 9G.

Thus, the optical disk drive 1 can record a moving picture file in the DVD
video format and also a combination of a still picture file and intermediate
management information for the file not in the DVD video format, with no
influence on the reproduction of the moving picture file in the conventional optical
disk drive.

Note that to record the extension files as above, the microcomputer 4 will
record and hold management information for each of the extension files in its
built-in memory, as having previously been described with reference to FIG. 6.

On the other hand, for finalizing the optical disk 2, the microcomputer 4 will
generate UDF and VMG data, record them into an area reserved by padding to

generate UDF and VMG and define a lead-in zone and lead-out zone, as in the INC

method. Thus, even by the ROW method, the management information can be



generate UDF and VMG data, record theminto an area reserved by padding to
.generate UDF and VM5 and define a |lead-in zone and | ead-out zone, as in the
I NC nethod. Thus, even by the ROW nethod, the managenent infornmation can
be 33 recorded so that nmoving and still picture files can be read by sone
computers from optical, disks which support extension files, and only

nmovi ng pictures can be read by sone Tbnventional DVD-oriented optical disk
drives, as in the INC method. FIG 10 shows a flow of operations in the

recor dté&r@é@@:@%‘éﬁnh@iﬂ@ﬂn@%ﬁﬂ ides€ ilee danbeveaditysdigé ebaiifelsofrbinGS. 6
and 9. Wien this recording rocedure Is started, the m croconputer 4 goes

fromste P R1 g ed to
do, reeB 8‘% @SEﬁ ‘ﬁ] ﬁﬁ\ﬁ\ﬁ% a %%t&ﬁ%lopl #ﬂgg’ fnd c\(gﬂ]fﬁ gﬁgugl%{sl{rgg%a%irﬁ% %ﬁ@t file
or finalization. Wien the_user, instructj is.to record Vi pi cture
file, bRSOMA @@WEDW@@@W&N@%& épﬁ_ffszvq%a%m@l%ﬁ%ﬂgoén?@l%@r j udge
whet her the user has instructed to start the recording. If the result of

j udgnent i nFEGeA0SRk3vs a flowgelt operativhe imitles cemndintgeprotediitd haeimgabearhe
operation in step SP13. If the above result of judgnent is affirmative,

the m gg 1@6 “gﬂﬁl%féf&ﬁb%b%qc%@ahe 95P1Whéﬂﬂﬁﬁ§rédor&!rﬂg 6pfc%@ﬁfb real
avl ng een .

data as escri bed above with reference to

he ot swAES JEY PEERE %ﬁru@fqﬁﬁﬁﬁse?ﬁOﬁ%?%ﬁsﬁﬁ% ?E&Qt‘zﬁ%ljletlt’ i el

step SP15 is negatlve the micr nputer 4 will go back t ste §P14 Thi s,
the mwdriel shepusarhas inspastes ,crse@laitmg)% el woyz%gwgﬁf Negradordine aai n
in SP14,

a still picture file or finalization.

When the user instruction is to record a moving picture file, the
microcomputer 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 microcomputer 4 will repeat the operation in step SP13. If the above
result of judgment is affirmative, the microcomputer 4 goes from step SP13 to SP14
where it will record real data as having been described above with reference to
FIGS. 6 and 9. Further, the microcomputer 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 microcomputer 4 will go back to step SP14. This, the
microcomputer 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 microcomputer 4 will complete the recording of VISTT VOBS

data with exiting the recording of real data.



t hereby sequentially recording real data. When the above result of judgnent
s affirmative, the mcroconputer 4 will conplete the recording of VISTT
VOBS data with exiting the recording of real data. 34 Next, the

m croconputer 4 goes to step SP16 where it will sequentially define VTSI
BUP, VTSI and VTSM VOBS areas in the optical disk 2, thereby recording one
VTS, and then goes to step SP17 wheré4it wll exit this recording
procedure. On the other hand, when the user's instruction is to record a

still pictungeft ltBe m‘ié}%cﬁirﬁ)’tﬁﬁoﬂﬁggt%* td éli@gSS]EﬁI@rﬁfﬁér%pitsﬁillfse?gg%aﬂﬁ

where it wll judge whether "t he has structed to star

m or ocapitey WP st atd LR N OBY ffhasibnepopledhiske2, Biten, .

when the abgve result of judgnment is affirmative, the m croconputer 4 goes
from stepersmg @neo VI Anghlied goeswte IstapeSEld whers ilewdll gixit this reeerding
still picture file as having been described above with reference to FIGS.
6 and Qrocddureher, the microconputer 4 goes to step SP20 where it will

j udge whet her the user has instructed to stop the recording. If the result

of judgment g ' fh el ' ToTgaalpl | k to
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term nates_the recording of still picture files_and goes to step SP21

wher e jusenips Ingdited tostarhihe wcerdingagdhihn rasuliceidgeent angtep Bp1% is
negative, the microcomputer 4 will repeat the operation in step SP18. On the
contrary, when the above result of judgment is affirmative, the microcomputer 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. 6 and 9.
Further, the microcomputer 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 microcomputer 4 will go back to step SP19. Thus, the
microcomputer 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 microcomputer 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 microcomputer 4 goes from step SP12 to SP22 where it will
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goes to step SP 17 where it will exit this recording procedure. \Wen the
.user's instruction is to record data related to finalization of the
optical disk 2, the mcroconputer 4 goes fromstep SP12 to SP22 where it
will 35 judge. whether the user has instructed to start the recording.
the result of judgnent in step SP22 is negative, the m croconputer 4 wl
repeat the operation in step SP22. W#én the above result of judgnent is
affirmati ve, the mcroconputer 4 goes fromstep SP22 to SP23 where it wll
final i Zadgbewhptheg ahedusédr Rassinkaucted beevart ddecrdédoedingboVié et hesigf @fence
to FIGS. 6 and 9, and then goes to step SP17 where it will exit this
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file. Wen the user's instruction is for reproduction of a noving picture
file, tgnes pwrsepdiildo SPYybudets griwdl Epalepsthe opidrd3lish&ras having beejudge
whet her the user has instructed to start the reproduction. If the result

of judgiezotibes abegatwitle refefenceocFIBEONGUHE, 4ndithen kOB 8 stdpeSPPRRdidren in
step SP33. \Wen the above result of judgnent is affirmative, the

M cr oc OfRHTI&: i{ltrhgér)ﬁlsogeﬁg%step SP33 to SP 34 where it will provide a

systemcontro reproducing a noving picture file designated by the
user with r ence.to th ma enment _infar l.on,held ipn the nmenoyy. That
s when t hetlbt | EaPOdsk oW SLaohetaapns eaclred iR b feer PEPCeAe | |

shown in FIG. 6. 'When this reproducing procedure is started, the microcomputer
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4 goes from step SP31 to SP32 where it will judge which the user has instructed to
read, a moving picture file or a still picture file.

When the user’s instruction is for reproduction of a moving pictufe file, the
microcomputer 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
microcomputer 4 will repeat the operation in step SP33. When the above result of
judgment is affirmative, the microcomputer 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 microcomputer 4 will
detect the address of a file in consideration on the basis of the VMG data held in the
builf—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



detect the address of a file in consideration on the basis of the VMG data
.held in the built-in nmenory thereof, and instruct each of the conponents
of the optical disk drive 1 to read the file fromthe address. On the

ot her hand, in case the optical 36 disk 2 is not any finalized one, the
m croconputer 4 will detect the address of the file in consideration on
the basis of titles VIS1 and VISTT VOB8 held in the nmenory, and instruct
each of the conponents of the optical disk drive 1 to read the file from

the addrgss. isAdtainy finhkzed bAse, tHeemi@peotiptitdon visl adievethd Addiks boeRaput er
4 goes to step SP35 where it. will judge whether the user has instructed

to sto . {10 fr 1k t ' ' |
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m croconputer 4 repeats the erations in steps SP34,.. P35 _and agajn in
SP34 t @%@&Eﬂérﬁndamwé%dhﬁg ?hﬁgcw@pma@tsmﬂ § apbical disk %}V@ Ao fﬁég%e On

t he ot her hand, when the above result of judgnent is affirmative, the

m cr ocditpdten the widdkesser m nat e t he reproduci ng operation, and goes to step
SP36 where it will exit the reproducing procedure. On the other hand, in

case the useffisr iﬂ%ﬁﬁl’bﬂﬁ% itR& r%ﬁoﬁﬁcﬁ@ﬁﬂs aBo¢! B ThRAoddhButer Ugoes to ste;t{|
m croconput er 4 goes fromstep SP32 to SP 37 where it will judge whether
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to step SP34. Thus, the microcomputer 4 repeats the operations in steps SP34,
SP35 and again in SP34 to sequentially read moving picture files designed by the
user. On the other hand, when the above result of judgment is affirmative, the
microcomputer 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 microcomputer 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 microcomputer 4 will repeat the operation in step SP37. On the contrary,
when the result of judgment is affirmative, the microcomputer 4 goes from step
SP37 to SP38. |

In case the optical disk 2 is a finalized one, the microcomputer 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



In case the optical disk 2 is a finalized one, the mcroconputer 4 wll
.detect the address of a file in consideration on the basis of the UDF data
held in the nenory thereof, and instruct-each of the conponents of the
optical disk drive 1 to 37 read the file fromthe address. On the other
hand, in case the optical disk 2 is not any finalized one, the

m croconputer 4 will detect the addre3d of the file in consideration on
the basis of record of the internedi ate managenent information held in the

menory sefthed AR 6l t1RA%dIreEs.t henc@erAhenhendfintdage okt opticallisk 2lis uet 1 to
read the file fromthe address. After instructing the reproduction as
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judgment in step SP 39 is.negative, the mcroc%g?uter 4 will %? back to
step SPeBsideraln pﬁethﬁih%%egﬁﬁ@@rd Qr e, AHEENERR LS FATAZCHHL | QIO Sp3g,
SP39 and again in SP38 to sequentially read still picture files designated
by théeldar theOnenirycand instycticach ied the coeparnsnts obtheg optgead ik drive 1
affirmative, the mcroconputer 4 term nates the reproduci ng operation, and

goes tg@ %%eﬁpt}f%ﬁifl@fﬁ&ﬁﬁ'h%zﬂdfdré@sl' exit the reproducing procedure. Thus, in
mbod] t '

this e ment , e mcroconputer 4 provides a nmanagenent information

ecor ded, “anctipnies By 8 BHEeRPRRRERE T ve The BRI Rinb Mo 3 0 T ep o o
201 or P 0pReRR 1L Wikl QedEeIS RS ¥i5F TREBFaRFIgar PP BEiRDISHSEARL | on
et q? the result of judgment in step SP 39 is negative, the microcomputer 4 will go
back to step SP38. Thus, the microcomputer 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 judgment is affirmative, the
microcomputer 4 terminates the reproducing operation, and goes to step SP36
where it will exit the reproducing procedure.
Thus, in this embodiment, the microcomputer 4 provides a management
information generating means for generating management information for a file to
be recorded, and the DVD signal processor 14, random access memory 15, analog
front end block 16, motor amplifier 18, optical head 19 and spindle motor 20 form
together a recording means for recording the file in combination with the
management information for the file to the program area on the optical disk 2.

Also, the microcomputer 4 provides a control means for controlling the operations

of the management information generating means and recording means, and it
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managenent information for the file to the program area on the optical disk
.2. Also, the mcroconputer 4 provides a control neans for controlling the
operations of the managenent information generating neans and recording
means, and it 38 forns, together with the conpress/expand bl ock 6, header

I nformati on processor 7, DVD signal processor 14, random access nenory 15,
anal og front end block 16, notor anpBBfier 18, optical head 19 and spindle
notor 20, a reproducing neans for reading a file of each attribute

recor defgrhb, tdpetiRtwiRlthé cokapBssy/Bepdmishiocki6, tiradermbifapaatoh proéeysonli on
recorded in the optical disk 2 in conbination with the file. The optical
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| oaded by the user ipnto the optical disk drive 1_ _turned on.or when the
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the optical disk drive 1, the mcroconputer 4 controls the DVD signal

pr ocesgeaditg arfilenof @eaclargitrithiterret8rdesl th ithe aptas|disk mot dhe basisnobibier to
nove the optical head 19 toward the inner circunference of the optical

di sk 2 -mEh‘i%éiﬁént idforn@RRin RRBAAEIPIHR Gfical digkorid BembRidital wigale ket 0 the
optical disk 2. Areturn light is detected by the optical head 19 and is
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signal processor 14 to read data fromthe optical disk 2. In the optical

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 being
loaded in the optical disk drive 1, the microcomputer 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 is detected by the optical head 19 and is sequentially processed through the
analog front end block 16 and microcomputer 4. The optical head 19 undergoes
tracking control and focus control by the microcomputer 4 via the DVD signal
processor 14 and motor amplifier 18. Also, the detected return light is processed
by the DVD signal processor 14 to read data from the optical disk 2. In the optical
disk drive 1, various kinds of information recorded along the inner circumference of

the optical disk 2 are acquired by the microcomputer 4 through the above series of

operations and held in the memory built in the microcomputer 4.



di sk drive 1, various kinds of information recorded along the inner
_circunference of the optical disk 2 are acquired by the m croconputer 4

t hrough t he above series of operations and held in the nmenory built in the
m croconputer 4. 39 In case the optical disk 2 is a read-only optical disk
formed by stanping or in case it is a finalized one having only noving
picture files recorded therein, the @Pcroconputer 4 will acquire VMG data
recorded along the inner circunference of the optical disk 2 and which is

managenent [RfQsERid t@ﬂtléﬂrdﬁk BV 2pledd 83nlY %@Mﬁb diskhfRr e, f8h fifig ®f in

operations. Thus in eoptlca disk drive™1l, when it Is ~inst ed by the

ccor oRAGE b 1 He oL ey e dniG; mial o iCRig (R Beetedlmeitifatte ot or

anplifier 18 to nove the optlcal head 19 to the address of a
user - déBicgeeRTBRVIET ) Will @sgrre P Gadatmyecosdrg alang thednapt clseumirrgace of
undergoi ng the tracking control and focus control on the basis of the

det ect ebe ppticahdiskghtnd twieicH et endrerpensdntrinfdrngition for sBMPNilaned throngeessed
t hrough the DVD signal processor 14, header information processor 7 and
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More particul arl read signal being a res return | tection
and whi.c | n Iev corr.espgndi n it, trai 0 i.cal disk
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t he read data 1is_decoded, deinterleaved and error-corrected by the DVD
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t he header information processor 7 where the header is renmoved fromthe
dat a armnpliienri 8rtocmopatthe aptical ihehdriteto diic 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 comprised of moving
pictures. More particularly, a read signal being a result of return light detection
and which varies in level correspondingly to pit trains on the optical disk 2 is
processed by the analog front end block 16 to produce read data, and the read data
is decoded, deinterleaved and error-corrected by the DVD signal processor 14.
Also, the error-corrected read data is supplied to the header information processor 7
where the header is removed from the data and the microcomputer 4 is informed of
the header. Further, the read signal is supplied to the compress/éxpand 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- compressed state and displayed



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 fromthe MPEG conpressed
state and displayed 40 on the nonitor 12 or supplied to an external
apparatus via the video/audi o encoder 13. On the other hand, the audio
data is expanded by the audio process#® 11 and then supplied to the
nonitor 12 for nonitoring or supplied to the external apparatus via the

vi deo/ aHdhe BHEREET2 b3 sub@é)it%astg éﬂﬂ@x@ﬁsanica?ga%tﬁk v2a kiSe aide%%cﬁat&fl%og&f Ei n
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the optical disk drive 1, when the user selects the mpving picture capture
node abEn/supRliedciasthermenypr ildfpr mentaing onsuppicd {adestrdornal Appmag:s 6) |
the m croconputer 4 will update the RVA data held in the nenory thereof to
r eser veiatieasidtofaudib-caocdeyM3.by reserving Rzonel. Also, in case the
optical disk 2 is DVD-RW(as showmn in Fig. 3), the mcroconputer 4 wll

simlarly upgatge thBCofidh] d&LR 3 95 rf?@dgga@l%:g%gi;rgﬁi%m&@l?&pﬂ?cr eas

for VISI and VISM VOBS of a first VIS by I nstructs
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and the videq data is _conpressed by the video processor 8 with the MPEG
t echni dti&uiReH| @n.t the miGPeomper 4 widhpeass dhemptiond disld Zotopregwiss HMA .
Furt her,

data from the latter. In the optical disk drive 1, when the user selects the moving

picture capture mode and VMG 1n case the optical disk 2 is a DVD-R (as shown in
FIG. 6), the microcomputer 4 will update the RMA data held in the memory thereof
to reserve areas for UDF and VMG by reserving Rzonel. Also, in case the optical
disk 2 is DVD-RW (as shown in Fig. 3), the microcomputer 4 will similarly update
the RMA data to reserve areas for UDF and VMG and areas for VTSI and VISM
VOBS of a first VIS by padding.

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
block 5 and the video data is compressed by the video processor 8 with the MPEG
technique while the audio data is compressed by the audio processor 11. Further,
the video and audio data thus compressed are multiplexed by the multiplexer 10 and
then the multiplexed data has a header added thereto by the header information

processor 7. In the DVD signal processor 14 provided downstream, the
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t he video and audi o data thus conpressed are nultiplexed by the nultiplexer
.10 and then the multiplexed data has a header added thereto by the header
i nformati on processor 7. In the DVD signal processor 14 provided
downstream the 41 nmultiplexed data has an error correction code added

t hereto, and undergoes interleaving and encoding. According to the result
of this data processing, the analog f#itont end block 16 will set an anount
of |aser beamemtted fromthe optical head 19 to the optical disk 2.

Thus, phtBipieeedelitenbaaldy drsrmedrredtibhecods | fkled therkt? hed sesdgvbed! |y
record noving video data conprised of noving pictures. In the optical disk
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m croconputer. 4 to ase_the_recordi ng of e vjdeo data .and then the
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recorded to the optical disk 2. Nanely, in the optical disk drive 1, the
m crocdepdt B9 ta the|dptpahelisk @. Hnesgeisnare séqrembinilyrickmed omehadptizad,
file size, recording date, etc. of the noving picture data, and supply the
nmanage ek 2it6fseqi@itiar, f&o&@%ﬂlﬁgiﬂi&é@ﬂmaﬂf&ﬁ?ﬁoi&f Smﬂllﬂllcﬁ'ggk ?ﬁ@@{e@. it to the

optical disk 2 so that the management informat ecorded next to
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t he DVD signal processor 14 and recorded to the optical disk 2 to define
microcomputer 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 drive 1, the microcomputer 4 will generate
management information from the address, file size, recording date, 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,
when the optical disk 2 is DVD-RW, areas for VI'SI and VISM VOBS of a next
VTS are defined by padding, and the optical head 19 is caused to seek to areas for
the existing VTSI and VISM VOBS. Similar management information is
supplied to the DVD signal processor 14 and recorded to the optical disk 2 to define
the intended VTSI and VTSM VOBS areas.

In the optical disk drive 1, video data comprised of moving pictures is

recorded for one title. Thus, in the optical disk drive 1, for recording a moving



the intended VTSI and VISM VOBS areas. In the optical disk drive 1, video
.data conprised of noving pictures is recorded for one title. Thus, in the
optical disk drive 1, for recording a noving 42 picture, file, managenent
information and the file are recorded in the DVD video format in which
managenent information conprised of VIS1, managenent information conprised
of VISM VOBS, noving picture file anddZmnagenent information conprised of
VTSI BUP are | aid successively. Wien the user then instructs to record

novi ngpi?dtﬁfeuﬁﬁﬁ,mhﬂ@g@;héﬁﬂ MforraeoR andnthedfiR ARPRALEEEd 9 IRETBVD 3ided
record titles to the optical disk 2. In case an optical disk having such
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been recorded in combinatipn wth the titles are initjally acquired al ong
with t neformmoaa@%mﬁyls%@a% Nﬁ&%é} GBS, cHIOVERS 11otugE tipler apd BdBageehhe RVA
data, and are held in the nenory built in the mcroconputer 4, and atitle
cont i ninfogmhatiomconeprisadofoV T8I BUPare édidsuedessivelugh scanni ng of the.
optical disk 2. In the optical disk drive 1, when titles are recorded to

the optical Wihek theaSiseRPER 3nsniLE t@efecbpétmﬁﬁgt@chh@@,l Ithe Shgiapt i cal

disk 2, UDF and VM5 data are generated according to the nmanagenent
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finalized is loaded into the optical disk drive 1, the management information having
been recorded in combination with the titles are initially acquired along with the
RMA data by scanning the optical disk 2 with reference to the RMA data, and are
held in the memory built in the microcomputer 4, and a title continuing from the
end of a title detected through scanning of the optical disk 2.

In the optical disk drive 1, when titles are recorded to the optical disk 2 as
above and the user instructs to finalize the optical disk 2, UDF and VMG data are
generated according to the management information recorded in combination with
the titles in the memory and recorded to the inner-circumferential area defined on
the optical disk 2, and also the lead-in and lead-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

mode, UDF and VMG areas will be defined in a virgin disk as in the recording of



the ordinary DVD format. On the other hand, in case the user has sel ected
,the still picture recording node, UDF and VMG areas will be defined in a
virgin disk as in the recording of 43 noving pictures by updating the RVA
held in the nenory and al so padding. Also, in the optical disk drive, the
node of operation of the imaging neans is swtched to the still picture
node and t he operation node of the codpress/expand block 6 is switched to
t he operation node for a JPEG based data conpression. Wen the user
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audi o data supplied from the audio processor 11. Thus, in the optical disk
drive theshl piciune meidetande the oppratioadmedgeof the sompoességnpangvblegkpd dés ur es
-conprised video data, are provided for recording and sequentially
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In this optical disk drive 1, for recording noving pictures, areas for VTSI
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optical disk 2 as above. At each recording, the address of each file is
r ecor dewmpresses bieithe yidsb proeessios Soefothsuampress/expand block 6 into the JPEG
format, and then multiplexed by the multiplexer 10 with audio data supplied from
the audio processor 11.  Thus, in the optical disk drive 1, the still
pictures-comprised video data, not any moving pictures-comprised video data, are
provided for recording and sequentially recorded to the optical disk 2 as in the
recording of the moving pictures.
In this optical disk drive 1, for recording moving pictures, areas for VTSI and
VTSM VOBS are initially defined for recording real data, but for recording still
pictures, real data comprised of the still pictures are recorded without reserving
such areas.  Also, 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 memory of the microcomputer 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



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
desired nunber of still picture files having been recorded to the optical

di sk, the managenent information 44 conprised of addresses etc. held in
the nenory is recorded, as provisional internedi ate managenent information
I ntended for use until the finalizati$h, in successive areas for the
plurality of still picture files. Thus in the optical disk drive 1, for

recor d&&glpﬁlsgggof | d fiftedddanefNYhemY 'iquthei ?ﬁé&ﬁ@raf i1k erecob@ed, i h&SpraRsional

managenen romation for themw Il be recorded in the order of a file and
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recorded. As above, the optical disk drive | can also record still picture
files swecessivei aedsifortthe mvmlity deb sillrpigturedilese dpwiscin thy eptigal disky
when the optical disk having the still picture files thus recorded therein
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format, the managenent 1 nformation having been recorded according to the
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reading of any noving pictures. Therefore, any ordinary DVD player can
read almfovinagiopiisselcsted dependingipan thpaitahnteqifstberos #ybe ﬁ@%@%ng picture
file thus recorded therein. On the contrary, an optical disk drive which
al so suppor tfg abbee, tiwmptieel 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 drive
which supports only the DVD video format, the management information having
been recorded according to the DVD video format such as VTSI or the like is
- detected through a search made at the time of disk loading, and VTS is read based
on the management information. Thus, the files of still pictures thus recorded and
management information for the files will not possibly influence the reading of any
moving pictures. Therefore, any ordinary DVD player can read a moving picture
file from the optical disk having the moving picture file thus recorded therein.
On the contrary, an optical disk drive which also supports other than the
moving picture files can read still picture files as well. That is, in the optical disk

drive 1 having the aforementioned optical disk 2 loaded therein, the optical disk 2

will initially be searched to read VIS and VISM VOBS data as well as the



nmoving picture files can read still picture files as well. That is, in the
.optical disk drive 1 having the afore- nentioned optical disk 2 | oaded
therein, the optical disk 2 wll initially be searched to read VTS and
VTSM VOBS data as well as the 45 internedi ate managenent information for
the still picture files fromthe optical disk 2, and the managenent

I nformati on be also held in the nenor4s of the mcroconputer 4. Thus, the
noving and still picture titles recorded in the optical disk 2 under the

user’ Siﬂt@ﬁﬁé&i%%éégi&nﬁ & BRt RifBMheE6n tf?%ﬂféestﬂlﬁgfctur‘é' SRs HhANhE ptieaPdisk

instructs to r ng pictures, e optical disk drive 1 Can read the
nmovi ng.picture files on the basis.of the VIS, and VTSM Vi a avi ng
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when the user instructs to read a still picture file, the address etc. of
t he fi ngcxidommpyenédt ected on the basis of the intermediate management

i nformation held in the nenory of the m croconputer 4, data recorded in the

optical di sEh&sbthes aadl syl pirturecitiysdiscgrdeal ihthe eptitdl disk dewmddri on,
and processed through the operations simlar to those in reading the
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including the still pictures is nmonitored on the ponitor 12 and further
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the read-only optical disk.

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

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

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

management information is generated and recorded for a plurality of files as shown



Generally, the still picture file is smaller in size than the noving
_picture file. 1In the optical disk drive 1, however, internedi ate
managenent information as such rmanagenent information is generated and
recorded for a plurality of files as shown 46 in FIG 7. Thus in the
optical disk drive 1, since an extension file conprised of such stil
picture files or the like is recorded46it is possible to mnimze the
reduction of recording areas due to the recording of managenent files.
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the optical disk drive 1 is operated by the user to sequentially record
novi ng cmdcending aysias duedofthe secarding elomeangement filisn di sk, an optical disk
havi ng only noving pictures recorded therein but not yet finalized and an
optical di skalRayiiig ipRyiedias dnahidgdmenicinfoembiibesfor es gldedity heff éiles but not
yet finalized. On the other hand, when the user instructs to finalize any
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With the above operations, the optical disk drive 1 is operated by the user to
sequentially record moving and still picture files to a so-called virgin disk, an
optical disk having only moving pictures recorded therein but not yet finalized and
an optical disk having moving and still picture files recorded therein but not yet
finalized.

On the other hand, when the user instructs to finalize any of the above optical
disks having moving and still pictures recorded therein as above, UDF data for a
computer is generated based on the management information and intermediate
management information, acquired from the optical disk and held in the memory of
the microcomputer 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



in the nenory, 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 nmanagenent information for the nmoving picture file, and simlarly
recorded to the 47 optical disk 2. Thus in the optical disk drive 1,
managenent information for all files recorded on the optical disk 2 wll
be recorded collectively in conbinatidff with the files to the LIJDF area
for recording the first managenent information, of the nanagenent
infornqhhﬁﬁlpﬁﬂpgping area on the optical disk 2, while nmanagenent

i nformati on for only a noving picture file having a specific attribute,

recorded in .t he.optical . .disk,. .11 be recorded, i.n.combi nati on with the
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second nmanagenent informati on. Thus, when the optical disk 2 finalized as
above. irechrlpdoaBiopcal N2 wil hg secomed gslieativelibm combination Withithel ok 2

will be read with reference to the DvVD-oriented VMG area, whereby it is
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wi t hout being influenced by recording of the files such as still picture
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picture file as well as the still picture file.

the optical disk 2, will be recorded in combination with the moving picture file to
the VMG area intended for a DVD to record the second management information.
| Thus, when the optical disk 2 finalized as above is reproduced by a DVD

player, files recorded in the optical disk 2 will be read with reference to the
DVD-oriented VMG area, whereby it is possible to positively read the DVD
video-formatted moving pictures without being influenced by recording of the files
such as still picture files.

When reproducing such a finalized optical disk by a computer, since the
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 (as
shown in FIG. 8), it is possible to read the moving picture file as well as the still
picture file.

In the optical disk drive 1 constructed as having been described in the
foregoing, the management information recorded in combination with a file is

converted in format according to the attribute of the file to permit recording also a



In the optical disk drive 1 constructed as having been described in the
.foregoing, the managenent information recorded in conbination with a file
is converted in format according to the attribute of the file to permt
recording also a 48 still picture file other than a noving picture file,
for exanple. That is, a noving picture file is recorded in a sequence of
managenent information, the file, baé&up information for the managenent
information with the DVD video fornmat being applied to the file and

nanagegiltpittake fil@biter thah athevingtfieturbdild, forrekafigle. ot her than a noving
picture file is recorded in the order of the file and managenent

I nformation t Qu L4 fin ' VD Vi f be
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Al so, by reading .files of different, attributes fromthe optical disk on the
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files recorded as above, any other file than a noving picture file can

al so b®YBadideorformiat bzitg applied tothebfilecand sranagement oiatign. udethe he
user's instruction, managenent information in conbination with all files
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file. |
Also, by reading files of different attributes from the optical disk on the basis
of the management information for other than the moving picture files recorded as
above, any other file than a moving picture file can also be read for utilization.
Also, by collectively recording, under the user's instruction, management
information in combination with all files recorded in the optical disk to the first
management information recording area and management information in
combination with only files having a specific attribute to the second management
information recording area, it is possible to read the moving picture file by some
ordinary DVD players and all the files of moving and still pictures by some
computers.
(2) Second embodiment

The second embodiment according to the present invention is hereinafter

explained.



(2) Second enbodi mrent The second enbodi nent according to the present
Jdnvention is hereinafter explained. 49 1In this second enbodi nent, the
content of a still picture file recorded in the optical disk 2 as in the
first embodi ment can al so be check by an ordinary DVD player or DVD
recorder. It should be noted that the content checking in the second
enbodi nent is destined for an optlcal4@|sk not yet finalized. FIG 12
expl ains the content checking in contrast with that in FIGS. 6 and 9. In

thi s enbodi rignthis eécotal enbddimbas theeontad dfra sl ittans fide récurded inahe
convertible to DVD video formatted video data is converted to
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reproduction of the format-converted video data. Also, in a conputer,
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format and the file converted in format and recorded to UDF area so that
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convertible to DVD video-formatted video data is converted to MPEG-formatted
video data and re-recorded to the optical disk. Thus, the format-converted video
data can be reproduced in another DVD recorded even if the optical disk containing
the video data is not finalized.

Also for a format-converted file, management information for the file is
recorded as intermediate management information DK1 to the optical disk for
holding thereof there, and the optical disk is finalized to record VMG for
reproduction of the format-converted video data. Also, in a computer,
management information is generated for both a file before converted in format and
the file converted in format and recorded to UDF area so that these files can be
accessed similarly to another file.

Also, with these operations, one still picture in one file is converted in format
to provide one MPEG-formatted picture. Further, a plurality of still picture files

managed with one piece of intermediate management information is converted so

that each format-converted picture will be included in a series of pictures in the



to provide one MPEG formatted picture. Further, a plurality of still
.picture files nanaged with one piece of internedi ate nanagenent

information is converted so that each format-converted picture will be
included in a series of pictures in the 50 DVD video format, and thus the
plurality of still pictures can sequentially be read by the chaptering in

the DVD video format. Also, the file # formed for up to 99 chapters at
this time. Wen the nunber' of chapters is larger than 99, the file is
br okenDViDoyidep! foralat t andthfsi thesplutalityhef stily pigiusssecen seprmtially e oead he
limtation by the DVD video format. Mre specifically, in such an optical
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condition, when it is instructed by the user to process the data for
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managenent information DK.  Such files include a JPEG formatted still
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or by padding, and VTS, extension file EF and intermediate management
information DK for the extension file EF are recorded there, as shown in FIG. 12.
In this condition, when it is instructed by the user to process the data for content
checking, the extension file is detected based on the intermediate mapagement
information DK.

Such files include a JPEG-formatted still picture file, MPEG-7-formatted
moving picture file, moving picture file comprised of an AVI file, etc. Of these
files, the moving file picture undergoes data decompression, then undergoes data
compression again in the MPEG-2 format, and recorded as VTS to the optical disk
2. InFIG. 12, VTS #2 is a VTS resulted from the format converting.

On the other hand, the still picture file is decompressed or expanded, and
then thinned to have a number of pixels corresponding to the MPEG-2 format.
Further, the still picture file is set to I pictures and compressed in the MPEG-2

format. VTS #2 is generated for a plurality of still picture files grouped according



then thinned to have a nunber of pixels corresponding to the MPEG 2 format.
.Further, the still picture file is set to | pictures and conpressed in the
MPEG- 2 format. VIS #2 is generated for a plurality of still picture
files grouped according 51 to one piece of internediate nanagenent

i nformation DK so that the | pictures thus generated fromthe stil

picture files will successively be |afl, and format-converted data is
recorded to the optical disk. Al so, each | picture is generated so that

each | to phetpie of inteldgedine ghapi@nehNinfenidibn Video thay thet] pithaes thus
format -convéerted files thus recorded are recorded as extension files other
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as in the first enbodi nent and VTS #2 and EF2 are recorded. Wien it is
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still pictures, the data is converted in format to define a VIS. VIS #4
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of pictures in the format-converted file is larger than 99. FIG 13 is a
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circuit. The ]
information DK1 is comprised as shown in FIG. 7.

For recording video data next, moving pictures and still pictures are coded as
in the first embodiment and VTS #2 and EF2 are recorded. When it is instructed
by the user to process the file for content checking of the still pictures, the data is
converted in format to define a VIS. VTS #4 and #5 are resulted from a file
division which is made because the number of pictures in the format-converted file
is larger than 99.

FIG. 13 is a block diagram of the second embodiment of the optical disk
drive, presented in contrast with the first embodiment as shown in FIG. 4. The
optical disk drive is generally indicated with a reference 31. The optical disk drive
31 includes a compress/expand block 26 formed from a processing circuit. The
compress/expand block 26 is controlled by a microcomputer 24 to expand video
data to be read from the optical disk 2 and which is formatted in any manner, and

then format the video data in the MPEG-2 format above. The optical disk drive 31
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conpress/ expand block 26 is controlled by a mcroconputer 24 to expand
.video data to be read fromthe optical disk 2 and which is formatted in
any manner, and then format the video data in the MPEG 2 format above. The
optical disk drive 31 52 also includes an interface (I1/F) 28 by which it
I's connected to a conputer. Thus, the optical disk drive 31 is able to
acquire video data formatted in any mABner, audio data, etc. for other
than JPEG formatted still pictures as well, and record the data thus
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functions of the aforenentioned optical disk drive 1 according to the
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addition to the processing procedure having previously been described with
and convert in format a still picture file and moving picture file of such extension
files thus recorded and record the format-converted file to the optical disk 2. It
should be noted that since the optical disk drive 31 is thus constructed identically to
the optical disk drive 1 except some functional differences, so the same or similar
elements thereof as or to those in the optical disk drive 1 will be indicated in FIGS.
13 and 14 with the same or similar references as or to those in FIGS. 5 and 6 and
will not be described any longer.
FIG. 14 explains a flow of operations made in the recording procedure under
the control of the microcomputer 24 in the optical disk drive 31, in contrast with
those in FIG. 10. The microcomputer 24 conducts the recording procedure in
addition to the processing procedure having previously been described with
reference to FIG. 10.

More specifically, when the recording procedure is started in step SP41, the

microcomputer 24 goes to step SP42 where it will judge whether the user has



reference to FIG 10. Mre specifically, when the recording procedure is
.Started in step SP41, the mcroconputer 24 goes to step SP42 where it wll
j udge whet her the user has 53 instructed to finalize the optical disk. If
the result of judgnent is negative, the mcroconputer 24 goes to step SP43
where it will judge which the user has instructed, recording of an
extension file, recording of an movin®Bpicture file or processing for
checking of the content of the still picture file (recording in DVD video

f or mat instidkedt] thdinsder’ tel opticalcliskn I8 tketresult @équd§nre@c 4% chegatiext ghesi on
file, the mcroconputer 24 will go through steps SP18, SP19, SP20 and
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picture file supplied froman external apparatus_.or various fil suppl i ed
From t FSRISHshUBEOTIAS  Hoah USFRSIER 138, TPGOTOHEI0) BemOube PIERSE A data
supplied fromthe conputer is to be recorded to the. optical disk 2, the
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with interruption of the operation of the conpress/expand bl ock 26. On the

ot her Wkalub forhrm).t he user's instruction is determned to record a noving
picture file, the mcroconputer 24 will go through steps SP13, SP14, SP15
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when T8 crocomputer 24'will 58 hicugh steps SBTS, 5818! 8656 3nt §p21, as in the first
embodiment, to record, to the optical disk 2, a still picture file acquired with the use
of an imaging mean, a still picture file supplied from an external apparatus or
various files supplied from the computer via the intexface 28. It should be noted
that when data supplied from the computer is to be recorded to the optical disk 2,
the input data will be supplied directly to the header information processor 7 with
interruption of the operation of the compress/expand block 26.

On the other hand, when the user's instruction is determined to record a
moving picture file, the microcomputer 24 will go through steps SP13, SP14, SP15
and SP16 as in the first embodiment to record a moving picture file acquired from
the imaging means to the optical disk 2.

On the other hand, when the user's instruction is determined to process the
data for checking the content of a still picture file, the microcomputer 24 goes from
step SP43 to SP44 where it will judge whether the user has instructed to start the

operation. When the result of judgment is negative, the microcomputer 24 will



data for checking the content of a still picture file, the mcroconputer 24
.goes from step SP43 to SP44 where it wll judge whether the user has
instructed to start the operation. Wien the result of judgnent is
negative, the mcroconputer 24 will 54 repeat the operation in step SP44.
On the contrary, when the result of judgnent is affirmative, the

m croconput er 24 goes from step SP44 08 SP45 where it will search the
program area for a format-convertible file. Wien such a file is detected,

the m gepemanheioperdfond stepeliei4. heOaf e emiratwneHei mmsumyﬁéjaﬂghmm@ﬁ t he
file and recorded the formt-converted file to the optical disk 2. In next

step SR ' ' f foSik it f
recordiaignphgg?’i%é %ﬁ?ﬁ%&%‘f‘%ﬁaﬁjﬁé %ﬁﬁ{agg@ees? 4?3?1%%@%@ 1} e‘gmt of
judgment i§ negative, the_m croconputer es k to step SP45 where it
will —oeAtShisUNORIas arf fefe f%@%fa@qrwr@r&@qgfﬁﬁe 3@%@9&?@ et (RS ¢
of judgnent is affirmative, the. mcroconputer 24 goes to step SP47 where

it wil ltheenmrdcomiputer HUwidnuake tee afaticatentionad fermat convensian pbthkide f or
the file thus recorded, and reserve a next area by paddi ng when the ROW

met hod dpg @@@f&&ﬂthe%ﬁﬁat—bbﬁver@é&ﬁ@é?mt(gjtic%‘}}dw'ld 2. be back to the
begi nning, record VTSI and VTSM VOBS to efine VTS, and return to the

initial t] 2 g
st ot | on T SRS P roedtiod Rl 24 1Bked M Sl R oiSksidn
st  uder dRcesies e oRle: o e dtiophdisk Rahes deed g r uf{icon thorest of e

m croconputer 24 finalizes the optical disk 2 in step SP50, and return to
the  judgment is negative, the microcomputer 24 goes back to step SP45 where it will

continuously do the due operation. On the contrary, when the result of judgment
is affirmative, the microcomputer 24 goes to step SP47 where it will record VTSI
BUP and intermediate management information DK1 for the file thus recorded, and
reserve a next area by padding when the ROW method is adopted. Also, the
microcomputer 24 will be back to the beginning, record VTSI and VITSM VOBS to
define VTS, and return to the initial operation from step SP48.

On the other hand, when the user's instruction is determined to finalize the
optical disk 2, the microcomputer 24 goes from step SP42 to STP49 where it will
wait until an instruction comes from the user. When the user's instruction comes,
the microcomputer 24 finalizes the optical disk 2 in step SP50, and return to the
initial step from step SP438.

FIG. 15 explains the operation for content checking of the still picture file, in

contrast with that in FIG. 8. FIG. 15 shows a directory structure on the optical



initial step fromstep SP48. FIG 15 explains the operation for content
.checking of the still picture file, in contrast wwth that in FIG 8. FIG
15 shows a directory structure on the optical 55 disk in a conputer. A
still picture file indicated with "DSCO01" is converted into the MPEG
format as indicated with an arrow for ‘recording to the optical disk 2 in
whi ch the nunber n of titles will be Bhcreased. In the second enbodi nent, a
file recorded in the optical disk is converted in format for recording,

wher eb\igk i 4 eofifpuséi. | | ARG picagedllbendichad withi“TySQO00 LT Bsconvegtedrides in
the optical disk for exanple, can be recorded and the content of the still

Pi o1 UT Sy L WIPRER R IRk EY SPich Bp bR PR Lo BRIALRY ol Bl e e

si nce e conver or e ormat conversi o

MPEG based fjle, and by, converfing the still picture file into MPEG based |
pi ct ur g¥hich ep@pﬁﬁrﬂc%g@@qg@ﬁﬁqepgc%ﬁe e reproduced by an ordinary DVD
pl ayer to check the content of the still picture file. Also, afile to be

recor ded t o Intthe peoomdmrirehmiest,di flaetonded inliegoppeal dikk is panbentedin
format-converted pictures in the file. More specifically, by limting the

Maxi MIfoRHEPE6r eécdrinill avBerleByaa ffilk @ft &ilP Picteye oftierothdih rmwir@%/ Pidtegsy) der
Is allowed to reproduce a fornmat-converted file. Thus, even it many still

Pt 1 bR T bR b S eyt B RSP
user’s l:iigt%trfr: ?ﬁé icng bec gc S e{r]én in a standard optical disk drive.

Also, since the file converted in format by the format conversion is an
MPEG-based file, and by converting the still picture file into MPEG-based I
pictures, the format-converted file can be reproduced by an ordinary DVD player to
check the content of the still picture file.

Also, a file to be recorded to the program area is divided depending upon the
number of format-converted pictures in the file. More specifically, by limiting the
maximum number of chapters in a file to 99, even an ordinary DVD recorder is
allowed to reproduce a format-converted file. Thus, even if many still picture files
have been recorded together, it is possible to check the content of such still picture
files.

Also, by recording, according to a wuser's instruction, management
information for all files recorded in an optical disk to UDF area which is a first

management information recording area, and management information for only a

format-converted file, namely, only a file initially recorded in the MPEG-2 format
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information for all files recorded in an optical disk to UDF area which is
.a first mnagenent information recording area, and nmanagenent infornmation
for only a format-converted file, nanely, only a file initially recorded
in the MPEG 2 format 56 and only a file recorded through format conversion
to VMG area which is a second managenent information recording area, it is
possi ble to check the content of the 56till picture even in the ordinary
reproduce-only DVD player. In a conputer, both a file not yet converted in

format addodlyfd fite evavéed aeouph fformat comerbion PV MGerda whibgrighysebond such
files can be used as indexes to edit video data with the use of a still

pi ct ur | Aver [ : : | | Ive
Bccor aifat e ia HFbERRT o hGEH 1o BORBIED URRICHS GGl 3F 18
easi ness,.. (3) Third .enbodi nent The third ment according to the

pr csontUlhyEHIE GRS PIBEAr BWXFGP@QHF%ﬂﬁ%OQb@laYBI-i cFitA g both
expl aining how to record internedi ate managenent information in contrast

wi t h t reafilened yet grmereirtedsinyfopman add sciilebeanweirtad ineformen canthe repr@luced, | n
the third enbodi ment of the optical disk drive according to the present

i nvent iwRereBBAARTR0A files eaiel Wiedl 4 indlekeXd €AR1VAed idaBS widyiHROu&Oof A
been recordéd in the optical disk are allocated as internedi ate managenent

| nel cach irhPe e, ABE) R ooy iRRE ECkirRR AR, (R, B RRNGAT Sk TBangY
the internedi ate A managenment information recorded at the end of a recorded
area, iaccprdipgdeithe present mvention can be operated Wwith corresponding easiness.
(3) Third embodiment
The third embodiment according to the present invention is hereinafter
explained.
FIG. 16 is a chart for explaining how to record intermediate management
information in contrast with that having previously been described with reference to
FIG. 7. In the third embodiment of the optical disk drive according to the present
invention, management information for all extension files having so far been
recorded in the optical disk are allocated as intermediate management information
to be recorded in combination with the extension files, as indicated with an arrow.
As will be seen from FIG. 16, just by reproducing the intermediate
management information recorded at the end of a recorded area, it is possible to
acquire management information such as address etc. of all intermediate files

recorded in the optical disk, and the operation of search for the intermediate

management information can be simplified correspondingly.



acqui re managenent information such as address etc. of all internedi ate
.files recorded in the optical disk, and the operation of search for the
i ntermedi ate rmanagenent information can be sinplified correspondingly. 57
(4) Qrher enbodinents The present invention has been described concerning
the first to third enbodinents thereof in which a series of operations is
done according to a recording or repbdducing programpre installed to the
optical disk drive, but it is not limted to these enbodi nents. That is,

the pr¢spathérmatabodionean wi dely be applied to making such a series of
operations according to a program downl oaded via a network such as the

| nt er net or rp?%% : tﬁ{v%\ﬁhgﬁd ¥ ao@envfife'sgﬁﬁe(?fcérﬁgﬂﬁﬂgng}mg Ahﬁpdlt

shoul d be no e recor opti cal
di sk, a etlc r.the |i ke AlLso the present vention as een
descr | BEPBEDEn RGeoReint (Paich 8 $#iSH OfoRBIARERLS ARBF cRHCHAME &8 To an
optical disk drive having an imaging function and an optical disk drive

whi ch recandiex dberepbducimgapregamiprofinstatiodyiatee pptical disk idsivepbut itiisinoed t o
t hese enbodi nents. Nanely, the present invention can also be applied to

per f or maAiRed 6 thdde calisydEinicaker dThat ﬁnﬁher]ﬁﬂé enllielvBatieP A iidaBy bedpplied
application programfor a conputer. in the foregoing, the présent 1nvention

s, Do RS S5t Wyl pEBRERETATRIORIY A Msten abRdig 2
s ho‘%llegwg su&eas'S ;[}?eoflnt ett ggsa%rgégilnq%%\lf%&ed via a variety of recording media.
Also it should be noted that the recording medium may be an magnetic disk,
optical disk, a magnetic tape or the like.

Also the present invention has been described concerning the first to third
embodiments thereof 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.

In the foregoing, the present invention has been described in detail
concerning certain preferred embodiments thereof as examples with reference to the
accompanying drawings. However, it should be understood by those ordinarily
skilled in the art that the present invention is not limited to the embodiments but can

be modified in various manners, constructed alternatively or embodied in various

other forms without departing from the scope and spirit thereof as set forth and



skilled in the art that the present inventionis not limted to the

.enbodi nents but can be nodified in various manners, constructed
alternatively or enbodied in various other forns w thout departing from
the scope and spirit thereof as set forth and 58 defined in the appended
clainms. Industrial Applicability As having been described in the foregoing,
according to the present invention, 28file of still pictures other than
novi ng pictures for exanple can be recorded by converting the format of

t he magegeed thadpparmicdaiaings.be recorded in conbination with the file
according to the attribute of the file. Thus, by converting the format of
a file recorded in the optical disk and re-recording the file, a file of
still pictures other than noving pictures for exanple can be recorded and
the coptent ,of . the still pictures can be checked even in a standard optica
di sk dﬂ#ﬁ@pﬂgbAPEﬁﬁgméﬁyl A recordi ng apparatus conprising: a managenent

i nformation generating neans for generating nmanagenent information for a
file to be Aadmvingbeanrdesonbitchin %&weg@ng;@m inggotthe presemt iiavention,
conbination with the nanagenent information for the file to a program area

on a rgaledbNstiNgsctires atttbrahefnhboing patares ofor exatipt |dandb@tredrded Byhe
managenent i nformation generating neans and the recordi ng neans;

converting the format of the management information to be recorded in
combination with the file according to the atfribute of the file. Thus, by
converting the format of a file recorded in the optical disk and re<ecording the file,

a file of still pictures other than moving pictures for example can be recorded and

the content of the still pictures can be checked even in a standard optical disk drive.
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the control nmeans converting the format in which the file and the
.managenent information for the file are recorded to the program area
according to the attribute of the file. 2 The apparatus as set forth in
claim1l1, wherein the control means converts the recording format of the
file and the managenent information according to the attribute of the file
by recording the file and the nanagené%t information: in case the fileis a
noving picture file, so that the nanagenent information for the file, the
file itself, and backup informati on(laimg he managenent information will
successively be laid in this order; and in case the file is other than a

novi ng {pi CAUfﬁ%gI}%ilngha@grétﬁgbgfgﬁisgﬁ € and the nmanagenent information for

the file are hi's or he apparatus as set forth in claiml,

wherein the control neans.sets.a recording fornat for fil e
management ienfRAREERIA IRFOT a:‘éoq HRETFTHUE gn%?%égﬁ)rnﬁgﬁl?{éﬂggc Gr %Eé}lﬂ Fé{] f or
recording in the DVD video format. 4 The apparatus as set forth in claiml,
wher ei infiormationalgs mefile tobedieaardests i ncl udes at | east the address and size
of the file. 5 The apparatus as set forth in claim1, further conprising a
r epr oduci ng aneeosding Medms oo desording tie filelia cinaationtwith thit manegemdst i n
the recording nediumon the basis of the managenent information. 6 The

appar it el toh @hd B1d f & fab aliesLh ReddHROMRImIRAS 15 i nstruct ed
y the usér to control the nagenent 1 nformati on generating neans and the
a control means for controlling at least the management information
generating means and the recording means;
the control means converting the format in which the file and the
management information for the file are recorded to the program area according to
the attribute of the file.
2 The apparatus as set forth in claim 1, wherein the control means converts the
recording format of the file and the management information according to the
attribute of the file by recording the file and the management information:
in case the file is a moving picture file, so that the management information
for the file, the file itself, and backup information for the management information
will successively be laid in this order; and
in case the file is other than a moving picture file, so that the file and the
management information for the file are laid in this order.

3  The apparatus as set forth in claim 1, wherein the control means sets a

recording format for the file and the management information, in case the file is a
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recording nmeans to record: all files recorded in the recording nediumin
.conbination with the nanagenent information for the files to a first
managenent information recording area of the nmanagenent infornmation
recording area on the recording nediumy and only files, having a specific
attribute, recorded in the recording nediumin conbination with the
managenent information for those file80to a second managenent information
recordi ng area of the nmanagenment information recording area. 7 The

appar atphgviag psieturé ¢ilé, ok Recdrainp M thatBVE® pideohferfiat.st managenment
I nformati on recording area corresponds to a conputer-based file nmanagenent

YS! ey andukNeAREANChIRICRRIPR AALPITRAGR SO TGRSR IERIEERRANIS tO

a DVD Vvideof ase € nmanagement System € apparatus as
set forth in claimb§g, erein fhe caqntr means operates to: record the
nanageﬁ*églpd?ﬁfiblaﬁ@ﬁﬂ%@rﬁ B Sl?%ogg?ﬁaﬁ tion with the filein the
recording mediumto a nenory and hold it there; and generate the nmanagenent
i nf or mdt | oThempiparates as detl forsh ihelatandgfmentr camposimgtd wproduecingi means ea
fromthe managenent information held in the nmenory. 9 The apparatus as set
forth iffr eépoduding thiel HRY of AGH hftHiBate Fechedethin GRNY&Idrig MAREn AT the

converting the format of the file; and a reproduci ng neans for reading the
File reeQfdsitnt b nfSR il AthdlRA UM
6  The apparatus as set forth in claim 1, wherein the control means is instructed
by the user to control the management information generating means and the
recording means to record:
all files recorded in the recording medium in combination with the
management information for the files to a first management information recording
area of the management information recording area on the recording medium; and
only files, having a specific attribute, recorded in the recording medium in
combination with the management information for those files to a second
management information recording area of the management information recording
area.
7  The apparatus as set forth in claim 6, wherein:
the first management information recording area corresponds to a
computer-based file management system; and

the second management information recording area corresponds to a DVD

video format-based file management system.
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the control neans being instructed by the user to control the reproducing
.means to read a specific-formatted file recorded in the recordi ng nmedi um
and the format converting neans to convert the file in format, for
recording of the file along wth the nanagenent information to the
recordi ng medium 10 The apparatus as set forth in claim9, wherein the
format-converted file is an MPEG baséll one. 11 The apparatus as set forth
in claim9, wherein the format converting neans converts a still picture

file tg anTREppasaasal sbi fRirt & clizn B)eviaperr thewond®] sedarfsaifedbates tel ai m 9,
wherein the control means divides, for recording, a file to be recorded to

t he program

f or mat - conve(r%{:@@1 %?%H%Q%n %&5%%3% aﬂ%ggés%tlﬁp gr 1ﬁ§t1612|v211:ﬂfnt efein
t he con{jrol means is. instructed by t r to control the rranagerrent

i nf or nd ¢6W‘§éﬁﬁgﬁﬂﬁb}nﬁ9éﬂ§leﬁ1ﬁﬁaﬁgk@§ Al d6Fdi means for recording of:
all files recorded in the recording nmediumin conbination with the
managenent igeneratatthennfanagement iihfksntatioa fd bst ravande® tenthei nfamageamenh
recording area of the managenent information recording area on the

recor dijpgoriRdioHRec8fing Hrda fiidgn m,r ﬁﬁhagélﬂk‘ﬁtr #ngorrhation BERNG tetefdey.
managenent |nforrrat|on for the file to a second nanagenent information
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a format converting means for converting the format of the file; and
a reproducing means for reading the file recorded in the recording medium;
the control means being instructed by the user to control the reproducing
means to read a specific-formatted file recorded in the recording medium and the
format converting means to convert the file in format, for recording of the file along
with the management information to the recording medium.
10 The apparatus as set forth in claim 9, wherein the format-converted file is an
MPEG-based one.
11  The apparatus as set forth in claim 9, wherein the format converting means
converts a still picture file to an MPEG-based I picture.
12 The apparatus as set forth in claim 9, wherein the control means divides, for
recording, a file to be recorded to the program area depending upon the number of
pictures in the format-converted file.
13 The apparatus as set forth in claim 9, wherein the control means is instructed

by the user to control the management information generating means and the
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to: record the managenent information recorded in conbination with the
format-converted file in the recording nediumto a nenory for hol di ng of
the file; and generate the managenent information to be recorded to the
managenent information recording area fromthe managenent information held
in the nenory. 15 A recording nethod of recording a file to be recorded
and managenent information for the fbRe in conbination to a program area
on a recording nmedium wherein: a format in which the file and the

nanagem%%nﬁﬁ%ﬁkﬁﬁgﬂﬁkéﬁﬁdﬁ%(ﬁg recorded to the programarea is converted
according to the attribute of the file. 16 The nethod as set forth in claim
15, wherein the.recordi format of the file . .and.the nagenment .

ot or mat + on 415 TS Haoridd R (e Rpeordfg, gl ih c EalBIRRIIE ith thee 1
whi ch the managenent information _for the file, the file itself, and _backup

i nf or napaRALemeNttinforRatigm fnthe filsdenadirsinmanagemgat sxforpatipngecesiipgi n
this order; and in case the file is other than a noving picture file, a
format area MMhe%émbﬂt informationgesording afearorpthearcbating meediuhe aade | ai d
in this order. 17 The nethod as set forth in claim15, wherein in case the

e e BOERAE oy td HJE 16681 kgl lnt ko e
the file to a second management information recording area of the management
information recording area.

14 The apparatus as set forth in claim 13, wherein the control means operates
to:

record the management information recorded in combination with the
format—converted file in the recording medium to a memory for holding of the file;
and

generate the management information to be recorded to the management
information recording area from the management information held in the memory.
15 A recording method of recording a file to be recorded and management
information for the file in combination to a program area on a recording medium,
wherein:

a format in which the file and the management information are to be

recorded to the program area is converted according to the attribute of the file.

16  The method as set forth in claim 15, wherein the recording format of the file

and the management information is:



18 The nethod as set forth in claim15, wherein the managenent information
_includes at |east the address and size of the file. 19 The nmethod as set
forth in claim115, wherein the file of each attribute recorded in the
recording nmediumis reproduced on the basis of the nmanagenment information.
20 The nethod as set forth in claim15, further conprising the step of
recordi ng the nmanagenent informationg3ecorded in conbination with the file
to a managenent information recording area on the recording nedium the

recording SLeRLHThRaIeliRe ilvifle ttEE 608, ProRRECLE LML Bhe nidesnrgor ded

in the recor m’In conbi fon Wth't managenent in mat 1 on for
the files to.a firs nage t.infor lon recordin r of the
mnagerBIITIAEY AL DS TICelt T S eHtoand R hap FLCRang 15 dnt SReTARaENty
files, having a specific attribute, recorded in the recording nediumin 64

conbi nanfamasiarhwilhsueeasatyely be laidf iorthis oxslerfand t hose files to a second
managenent i nformation recording area of the nmanagenent information

recording dnhemase he The isettdhas aSelovie pletie Glediafofthat Whevigich:the e f i r st
managenent information recording area corresponds to a conputer-based file

e g g 37 P8 AR gyl o v ecor 8o area
17  The method as set forth in claim 15, wherein in case the file is a moving
picture file, the recording format for the file and management information is DVD
video format.

18  The method as set forth in claim 15, wherein the management information
includes at least the address and size of the file.
19 The method as set forth in claim 15, wherein the file of each attribute
recorded in the recording medium is reproduced on the basis of the management
information.
20  The method as set forth in claim 15, further comprising the step of recording
the management information recorded in combination with the file to a management
information recording area on the recording medium;

the recording step further including the steps of recording:

all files recorded in the recording medium in combination with the
management information for the files to a first management information recording
area of the management information recording area on the recording medium; and

only files, having a specific attribute, recorded in the recording medium in



22 The nethod as set forth in claim?20, wherein: the nmanagenent information
_recorded in conbination with the file in the recording nmediumis recorded
to a menory for holding thereof; and the nanagenent information to be
recorded to the nanagenent information recording area is generated from

t he managenent information held in the nenory. 23 The nethod as set forth
in claim215, further conprising the stdp of converting the format of the
file; and reproducing the file recorded in the recording nmedium a

speci f ighngabhedvif | @ie’ SaMARGR ShRrhRERNdiIBE fRAEUMALID] af aEoRdced

in the reproducing step; the t7le reproduced in the reproducing step being

" ecor adn RN THorRuiaH recsBHORY ofehof e PnRbERent MishP bR aERGRUER: L

24 The nethod as set forth in claim23, wherein the format-converted file
is an 9WE&EG based one. 25 The nethod as set forth in claim23, wherein the
format converting step is to convert a still picture file to an MPEG based

| pictulle. Ahelnethoe Avosktdorthah claim RO whetedinm 23, wherein a file to be
recorded to the programarea is divided dependi ng upon the nunber of
pictures in d,pe fipr melieemesh t §hfdridaBionC recBFAhE! NPed O chRRsPERET 2B aj ea.
computer-based file management system; and
the second management information recording area corresponds to a DVD
video format-based file management system.
22  The method as set forth in claim 20, wherein:
the management information recorded in combination with the file in the
recording medium is recorded to a memory for holding thereof; and
the management information to be recorded to the management information
recording area is generated from the management information held in the memory.
23  The method as set forth in claim 15, further comprising the step of:
converting the format of the file; and
reproducing the file recorded in the recording medium;
a specific-formatted file recorded in the recording medium being reproduced
in the reproducing step;
the file reproduced in the reproducing step being converted in format in the

format converting step; and

the file being recorded along with the management information to the



27 The nethod as set forth in claim23, further conprising the step of
_recording the managenent information recorded in conbination with the file
to a managenent information recording area on the recording nedium the
recording step further including the steps of recording: all files recorded
in the recording mediumin conbination with the managenent information for
the files to a first managenent infor@®mtion recording area of the
managenent information recording area on the recording nedium and only the
for”aliﬁﬂﬂﬁﬁﬁfﬁﬁdﬁhh? in conbination with the managenment information for
that filTe to“a second managenent information recording area of the

managepent Jinfornmati.on recor.di ng ar 8 The hod, as_se th in claim
el ribe FartRa 23 SRERTHN Y SRR W IatE BedonRAonBISred B W4h ¢ he
format-converted file in the recording nediumis recorded to a nmenory for

hol di ny/IBBG-hasesbdne.and t he management information to be recorded to the
managenent information recording area is generated fromthe managenent

i nf or masi onTheldethodtReseigoRh in cldth 23] ederenrbe fongatooiwrtingsugisn® a
file to be recorded and managenent information for the file 1 n conbination

to a pEQQ?%?aﬂ%ﬁggﬁ?U@ ﬁl%%gfa%iwg?ﬂ‘@%‘é%gg\i{tgféi n: the format in which the

file an enent intormation are recorded to the program area

'S con\é%r ' e’ilhg Cr%gtrh(%)ldn gs ts(ét tf{)]reth aitnt crzllaPrlrJat SB,OIVhte?ceinfzI\ lfﬁé to be recorded to the

program area is divided depending upon the number of pictures in the
format-converted file for recording to the program area.
27  The method as set forth in claim 23, further comprising the step of recording
the management information recorded in combination with the file to a management
information recording area on the recording mediumn;
the recording step further including the steps of recording:
all files recorded in the recording medium in combination with the
management information for the files to a first management information recording
area of the management information recording area on the recording medium; and
only the formatconverted file in combination with the management
information for that file to a second management information recording area of the
| management information recording area.
28  The method as set forth in claim 27, wherein:
the management information recorded in combination with the

format-converted file in the recording medium is recorded to a memory for holding



30 The programas set forth in claim?29, wherein the recording format of
_the file and the nmanagenent information is: in case the file is a noving
picture file, a format in which the nanagenent information for the file,
the file itself, and backup information for the managenent infornmation

W || successively be laid in this order; and in case the file is-other than
a noving picture file, a format in whggh the file and the managenent
information for the file are laid in this order. 31 The program as set
forth h%ﬂ%?ghﬂi 9, wherein in case the file is a noving picture file, the
recordi'ng rivat for the file and the managenent information is DVD video

format. 32 The programas set forth jn claim.29, further conpri.sing.the
step of rec @m@iagaen@e%ﬁﬁw%mn ?%#’%Fﬁ‘é@r H%Pébsmwg%nwfﬂ%%&Pm th
the file to a managenent information recording area on the recording

nmedi unre&irdingareacs @ederaged from the tiasagemenuitifagmatien sebbin die MEBWIHI ng:
all files recorded in the recording nediumin conbination with the

managemgnt M‘fr&fdfﬁiﬂ% grégl*arﬂ er kbt @Bin® aafild 16 themperagds®nind Riaiapsinean
recording area of t managenent information recording area on the
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those files, to a second managenent information recording area of the
manageMEREIEIHf or mati on recording area.

the format in which the file and the management information are to be
recorded to the program area is converted according to the attribute of the file.
30  The program as set forth in claim 29, wherein the recording format of the file
and the management information is:

in case the file is a moving picture file, a format in which the management
information for the file, the file itself, and backup information for the management
information will successively be laid in this order; and

in case the file is other than a moving picture file, a format in which the file
and the management information for the file are laid in this order.
31  The program as set forth in claim 29, wherein in case the file is a moving
picture file, the recording format for the file and the management information is
DVD video format.
32  The program as set forth in claim 29, further comprising the step of recording
the management information recorded in combination with the file to a management

information recording area on the recording medium;
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33 The programas set forth in claim32, wherein: the first nmanagenent
_infornation recording area corresponds to a conputer-based file nanagenent
system and the second nanagenent information recording area corresponds to
a DVD video format-converted file managenent system 34 The program as set
forth in claim?29, further conprising the step of: converting the format

of the file; and reproducing the filegfecorded in the recording nedium a
specific formatted file recorded in the recording medi um bei ng reproduced

th 1 ' duci t bei
i the [ enr aiRAdsRbE R hittydiiheldRE FRLIGRES f rddigair oduci ng step bei ng

or mat co vertihg step; thefile bei ng

ded al th th t f t to.the 6 d d
55 The. pr ogRAMIES SEEOTR 1 AE| EF4AGINE WHEREIR e POPRAT oA Py St ep

is to convert a still pi cture file to an MPEG based | picture. 36 The
pr ogr amanagsaient enfanmationl for the £iles dp thBrstauaprgemen indernsation secarding di ng
t he managenent infornmation recorded in conbination with the file to a

nmanagegrdatof thefras drﬁéntrlﬁf@'mhtitﬁi fdcRRdiRn drBg ohaberetdrdinetiedinmt hed
recording step furt i ncluding the steps of recording: all files recorded

in the reCOBﬂl;}‘?ﬂ&‘f%dﬁhﬁ 3 GUEEL Yl Lot in the recording medium in

combination with the management information for those files to a second
management information recording area of the management information recording
area.
33  The program as set forth in claim 32, wherein:

the first management information recording area comresponds to a
computer-based file management system; and

the second management information recording area corresponds to a DVD
video format-converted file management system.
34  The program as set forth in claim 29, further comprising the step of:

converting the format of the file; and

reproducing the file recorded in the recording medium;

a specific-formatted file recorded in the recording medium being reproduced
in the reproducing step;

the file reproduced in the reproducing step being converted in format in the
format converting stef); and

the file being recorded along with the management information to the
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managenent information for the files to a first managenent information
.recording area of the management information recording area on the

recordi ng medium and only the format-converted file in conbination with

t he managenent information for that file to a second managenent

I nformati on recording area of the nmnanagenent information recording area.
37 A programrecordi ng nedi um havi ng B8corded therein a recordi ng program
for recording a file to be recorded and rmanagenent information for the file
in  compihAih®d@uf, Program area on a data recording nedium wherein: the
program converts, according to the attribute of the file, the format in

o oot ks ar e S5 S BRI TR i 55 R B SRR ek
wherein the progl‘r]‘%ﬂr_n isfgeuch tR/?]%ﬁEtGgg regﬁ&_di ng format of the file and
manageraovertd silnpature 11&e togan & Ifure. is a noving picture file, a
format in which the nmanagenent information for the file, the file itself,

and badgip Mieorvataramnsiset fotke inehdaedenfurthiehicobifiding the blepsafoeessiingl y be
laid in this order; and in case the file is other than a noving picture

Voi d der’; a i ! :
1o arderaacntihfibnldion s Bradlh CIPRIRRRASRR e RO maReeflert T,

in clai.m.37, wherein,t Erogrﬁm is,.such that in case the file is a noving
R OPIRfEe

. he
pi ct ur dNFPIRAGIECCOLAInE Ar cqrgmg Mediine  and managenent i nformati on
is DVD video format.

the recording step further including the steps of recording;:

all files recorded in the recording medium in combination with the
management information for the files to a first management information recording
area of the management information recording area on the recording medium; and

only the format-converted file in combination with the management
information for that file to a second management information recording area of the
management information recording area.
37 A program recording medium having recorded therein a recording program
for recording a file to be recorded and management information for the file in
combination to a program area on a data recording medium, wherein:

the program converts, according to the attribute of the file, the format in
which the file and the management information are to be recorded to the program
area.
38  The program recording medium as set forth in claim 37, wherein the program

is such that the recording format of the file and management information is:
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40 The program recordi ng mediumas set forth in claim37, wherein the
_program further conprises the step of recording the nanagenment information
recorded in conbination with the file to a nanagenent information
recording area on the data recording nmedium the recording step further

i ncluding the steps of recording: all files recorded in the data recording
medi um in conbination with the managégent information for the files to a
first managenent information recording area of the nanagenent information

recording anga.QB th8Fidas %egﬁ)ﬁﬁﬁgh;gﬂaf@ﬁwrﬂ fongli& RhidH HRS mdna¥eR@nd

specific attribute, recor ata recording nedium 1n cofbi nation
wi th the.managenent i nforpation.for. those files. to second managenent
't or bR LE I g 1UPe Dot HS hetthBRete fpbRafioR JRT Atk BPRRRGT e ea.
70 41 The program recording nediumas set forth in claim40, wherein the
pr ogr arnfarmatin wildsuceassiviely be laighadbiseerder; st mati on recordi ng area
corresponds to a conputer-based file managenent system and the second

managenment ijpf@seahe file i€ oticti then ar Levigy Tﬁﬁm@nﬁ&, taoformidvVih whitckiele file
format - based fil e managenent system 42 e program recordi ng medi um as set

Forth iRl ihideentififfdkmdtfor fR9he fle bH 108 in BARREHSES the step of:
39  The program recording medium as set forth in claim 37, wherein the program
is such that in case the file is a moving picture file, the recording format for the file
and management information is DVD video format.

40  The program recording medium as set forth in claim 37, wherein the program
further comprises the step of recording the management information recorded in
combination with the file to a management information recording area on the data
| recording medium;
the recording step further including the steps of recording:
all files recorded in the data recording medium in combination with the
management information for the files to a first management information recording
area of the management information recording area on the data recording medium,;
and
only files, having a specific attribute, recorded in the data recording medium
in combination with the management information for those files to a second
management information recording area of the management information recording

arca.
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converting the format of the file; and reproducing the file recorded in the
.data recording medium a specific-formatted file recorded in the data
recordi ng medi um being reproduced in the reproducing step; the file
reproduced in the reproduci ng step being converted in format in the format
converting step; and the file. being recorded along with the managenent
information to the data recording nme@um 43 The programrecordi ng nmedi um
as set forth in claim42 wherein the program is such that the format

converiging stgp | ¥6fding Rlelilum PAS 56t SFofthl on tQaidh 40PREDEnCthd
pi cturté'.1 44 % ?%%@g?nqr@ecorlggng medium as set forth in cl'aim42, wherein
the program further conprises the step of recording the managenent

~infor nﬁ’??%‘i?méscﬁjrc&'e@aﬁn 71 conmbination with the file to a managenent
i nformati on recording area on the data recording nmedium the recording
step furt heithe ndirsidi mgnegementpinformatienr deeerding | arqq ecOWeHIMSd 1Pn & he
data recording nediumin conbination with the nanagenent information for

the filceenpirenbhiddfilomanggament systanpandon recording area of the
managenent i nformation recording area on the data recordi ng nedium and
only the fongpteconyehiSibehd® infotMRIN el RAINY hital EGrEFHAMRRNE DVD
video format-based file management system.
42  The program recording medium as set forth in claim 37, wherein the program
further comprises the step of:
converting the format of the file; and
reproducing the file recorded in the data recording medium;
a specificformatted file recorded in the data recording medium being
reproduced in the reproducing step;
the file reproduced in the reproducing step being converted in format in the
format converting step; and
the file being recorded along with the management information to the data
recording medium.
43  The program recording medium as set forth in claim 42 wherein the program
is such that the format converting step is to convert a still picture file to an
MPEG-based 1 picture.

44  The program recording medium as set forth in claim 42, wherein the program

further comprises the step of recording the management information recorded in
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isnformation for that file to a second managenent information recording area
.of the managenent information recording area.

71

combination with the file to a management information recording area on the data
recording medium;

the recording step further including the steps of recording:

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

only the format-converted file in combination with the management
information for that file to a second management information recording area of the

management information recording area.



