26 Septenber 2006 1 DESCRI PTION Recordi ng Apparatus and Method Techni cal
Field The present invention relates to a recordi ng appa&tSepgembar 2@060r di ng
met hod, a recording program and a recording nmedi um having the recording
“pragramrecorded 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 managenent information to be recorded in
conbination with the file on t Eﬂ@ﬁiﬁTﬁﬁbﬁhe attribute of the file. Al so,
according to the present invention,” a standard optical disk drive is
allowed to check the content of a file of still pictures other than noving
pictures recorded in an optical disk for exanple by recording a file
recorded in the optical disk in a format selected for the file. This

appl iReadrdimgcAapmatuhangMethody 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 26 Septenber 2006 2

Technical Field

‘The present invention relates to a recording apparatus, a recording method, a
fecolrding 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 ciisk for example by recording a file recorded in the optical
- disk in a format selected for the file.

This application ciaims the priority of th¢ 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 avajlable DVDs as large-capacity optical disks




including witable DVDs (digital versatile disk) such as a DVD-R
(DVD-recordabl e), DVD-RW (DVD-rewitable) and DVD- RAM (g\epfeamerrpsaccess
menory). O these DVDs, DVD-R and DVD-RW havi ng video data recorded
therein in a format conplying with the DVD video format can be played by a
reproduce-only optical disk drive or a conputer to reproduce the video
data. FIGS. 1A to 1C show a chart expl aining the DVD video fornat-based

|l ogical format of an optical disk. As shown in FIG I|A the optical disk

| ogi ¢ . for a i ngy:t:0 -t he DVD vid format has an .| rjrati on
recoﬁglan&gﬂuééea %@geo@q@?& d@&é]?% ngrsggipe éﬁﬁf)edsﬁba&-si n® a@{}ft[ﬁ"ga
innemh ci rc‘gng ereﬁie t her eof a data_zone and a zone called "l ead-out"
at t 09540181 r EIPR ¥ D Ve wiaigbl)arndi BV IR AM 1V Begindeth vi deo
data or the like recorded to the data zone thereof. As shown, the data

zone avonp imemoay UDFOfuthieger BAIDsi BRVIDAR nad BVE-RW havingy ides des) A,
VMG (vi deo nanager) area (DVD managenent information area) A2 and a

r eal -reboRIcdaftRriaGar Aagnar ﬁggﬁ?éﬁg Wil gné)WD \f/iﬁgﬁ]f?)ﬂﬁaﬂ Sé}fp% hIFPOE The

UDF and VMG areas are provi ecord nmanagenen or na ed to

mana ' video data.recorded in this gptical, disk. & these UDF and
e B ket il SpHRARSR AR el SorBten o vapiute B videa i on

recordi ng As gi rected to a video file managenment system unique to the
DVD Vi deo F?fgfialt 40d C shaw aehast explaindeg the\BrNEDoidarfonmasrhased dogicahbl e of

~contents) used for nmanagenent of all video data recorded in the real-tine
dat a foroet difngnaopacA3disk6 Saptsirdven i20B8G. 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 circumfefence 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 compriseé 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 dﬁta 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 real-time data recording area A3.




3 On the other hand, the UDF area Al which is a first managenent.
~information recording area is directed to a file nanaggmRplentd¥r ZoggOnput er,
and will have recorded thereto nanagenent information used for managenent
of all the video data recorded in the real-tine data recording area A3 in
a format conpatible with the file managenent system of the conputer. As
showmn in FIG 1B, the real-tine datg recording area A3 is a program area
where real data are to be recorded, "and will have video data recorded

therein in units of VT video title.set; will be referred to sinply as

"t tﬁm t%&ﬂé%ﬁian@pﬁieogiéﬁt@‘eﬁ éuwgéfrf) i8 1 EH omABagRMABL SRIOIAAIOR maxi mum
of 99 VTISs can be provided. It is also inportant to note that as shown in
FI G réc@rdinge at'édT® disectabnprd Sdel mhnddShehy bstea dompwesetnd nivdi rtagvieon) ,
VTSM VOBS (vi deo object set for the VISM, VISTT VOBS (vi deo object set

for i‘éddrlﬂéd itﬂeﬁtM@mag@ﬂ%nﬁ%To%Eoé tﬁ?% Y8 %fg?ék%'{ﬂeﬂtrlg( RiIStHe ffeo VISTT

VOBS w || have recorded thereto M Vi ng ures perts
G ouRp):2-far ted videq.data as real video,data, .VISI w |l .have.recorded
Cher Bt Terar Rt G FintgiRa (oo ings pieheAd dar featt ootbpuiBEovidha o
~conprised of real data, and VISM VOBS will have a title nenu of the video
~dat athecily anageraesnt system ofibecanpaitetot ed that VISM VOBS is an option and
VTSI BUP is a backup of VTSI. When the above optical disk is accessed by a
conput er, Az shesin e FIGL ¢Bg dre fval-tseadatectcbediag apea WA ST Dprogpnoaeat i on.
- Wien the optical disk is reproduced by a DVD player, a desired file can be
-sear g hagiedatanar¥Ms berel&@IYAH I W1 have video data recorded therein in
units of VIS (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 VTSM), VISTT VOBS (video object set for titles in a VTS), and VTSI BUP
(backup of VTSI) in this order. VTSTT VOBS will have recorded thereto MPEG
(Moving Pictures Experts Group)-2-formatted video data as real video data, VTSI
will have recorded thereto the address information etc. for management of the video
data 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 VTSI.
When the above optical disk is accessed by a computer, a desired file can be

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

a DVD player, a desired file can be searched based on VMG for reproduction.




26 Septenber 2006 4 Video data is witten to such an optical disk by
either an increnental recording nethod (wll be referrngdehbRnder J406C

nmet hod" hereunder) or restricted overwite nethod (will be referred to as
"ROW net hod" hereunder). The INC nethod is intended for sequenti al
recording of video data, while the ROWnethod is applied to an
overwitable optical disk. In the nmet hod as well, however, video data
which are to be recorded to a fresh™{unrecorded) area will sequentially be
recorded. In these | NC and ROW net hods, an RVA %Lecqr di ng managenent area)
defi ned alVoAgOtdatai insvitéan dandecterae opticehalisleduy ieitheonan gnowsrdestabn ar ea
managenent of an operation, such as reservation, to the optical disk. FIGS.

2A t pectiidatpomethothaiwtillf g refptead nong tIRC| NetlnrBetefcd@desl Bf refiReRIUr €.
For the I NC-based recording, it is defined that data should be recorded to

up t y "y ' ed -nd he RAM
st anggéﬁyﬁ%b%&g%%g%?cﬁ:réﬁ |en e%l &Egggggﬁﬁ@o?gﬁe%agg‘ m?/}?engﬁg ctures,
Rzones . are firs served as.shown.in Fl 2A. For .t his vati on of
Rzongg‘?th%d#&%néeéf rswngﬁhrgﬁég%ﬁ V&W@h%@%@&ﬁ@ﬁ&%&i on is
to be recorded is defined, a next Rzone 2 for VTSI and VISM VOBS of a top
VTS issappligdhtaan pvenwritahle eptitetl diskea Inothei RO mettod asrvedhtowemoy di ng
area, and a renmmining unrecorded area is defined as "invisible Rzone". In
the Videonddtharchich laee torbeagiTEBd th Af EIBUNPECIEeQ) Seadval Senitiaflyse t he

areas fin which VTSI and ) ) ‘
recorded. In 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 thaf 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 VTSM 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 VIS are to be formed are reserved by reserving the




VTSM VOBS of the top VIS are to be fornmed are reserved by reserving the 26
Sept enber 2006 5 Rzonel and Rzone2. In the | NC nmet hod2¢\6EstEhb¥RBeof real
data is defined by recording video data sequentially starting at the

- beginning of "lInvisible 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 t%e real data as shown in FIG 2B and
VTSI and VTSM VOBS are defied in thé Rzone 2 again at the begi nning and

t he gzone 2 i.s. cloged as shown in FIG 2C Thus, one VIS is recorded to the
opt i R&Pngl aRdRZan8e- | NC nethod. In the INC method, for continuously
recording a next title, Rzone 3 is reserved in a remaining unrecorded area
and ar easlnatle NéCenedud, FTVISIVOBS oYTSV d4BE defined byecttmitig midesi bl e
Rzone" as shown in FIG 2D. Further, after defining VISTT VOBS by

r ecofghangeqiRatialt @artMisSlat 31;)8 Tbégiﬁﬁfrig"'?? ‘RvRIWRESne T Grudler, apnVTS! and

VTSM VOBS are reServed 1n the previously reserved areas as sho in FIG

2F. t 1S 1 r in FlG .12 rt NC. et hod,
ahen Qpledbal'BE veeHg 7B, 8 Al JRGEE obf S il ot s o ipe iy (o
sequentially record VISs. On the other hand, in an optical disk having VTSs
_ sequ&'vl%silglﬁliiD retespd nexetathe resoydmgnal the wal dataras shown vehl@i 4B ar ea,
there are defined areas for UDF and VMG by finalization by the I NC nethod

to daid AVE[Skand iVirSivH VI@BS- et deAmatb sn the Rzone 2 again at the beginning and
| \the Rzone 2 is closed as'shown in FIG. 2C. Thﬁs, one VTS is recorded lto the
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 VISTT VOBS by recording real data, VTSI BUP is defined as shown in
FIG. 2E, and VTSI and VISM VOBS are reserved in the previously reserved areas
as shown in FIG. 2F. Thus, a next VTS is recorded as shown in FIG. 12G. In the
- INC method, when a title is recorded next, unrecorded areas are defined similarly to
éequentially record VTSs.

On the other hand, in an optical disk having VTSs sequentially recorded
therein to define a real-time data recordihg 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




as shown in FIG 2H Thus, the optical disk is interchangeable with a
~read-only optical disk. It should be noted that in defigiiBQBEddF and
VMG areas, UDF ------------ 26 Septenber 2006 6 and VMG data are generated
based on the data in the areas for the tiles VISI and VISM VOBS, and the
data are recorded to the Rzone 1 which will thus be closed. FIGS. 3A to 3G
show a chart for explaining the ROMbpased recording procedure. In the ROV
nmet hod, a lead-in, UDF and VMG areas, and areas for recording the |eading

titles and VISM VOB e e-reserved addi S...S in FIG 3A
o o Ma i 2 Ernerant bessihin 1S Selr i e BRSPS i1do M addT i g an
area by recording there dummy data such as null (zero) or the like. In the

ROW el BtV (& nandhhwedatnsae receded se theelzone devhidhtwilbihas beegosatk.i al |y
.recorded to define a VISTT VOBS conprised of real data as shown in FIG

3B. Upon EIGS.e3Aom GG rsgow @ REafthfor! 6aplafiahg HRAROWRBadddt k&ording TSI BUP
area is defined, and padding is done for resefving recording areas for

7 esePuaTimeor 1 s ROy R ey, TR VMG hes g P for i)
e S N T e AR e S
continuously recording a next title, real data are recorded following a
" paddsbiownein EHopBAs edt shouldbecwdedghatmbet dpatkling® rafesT 10 a process for
;‘eserving an area by recor_ding there dummy data such as null (zero) or the like.
In the ROW method, when these areas are reserved, video data are
sequentially recorded to define a VISTT VOBS comprised of real data as shown in
| FIG. 3B. Upon completion of recording the real data under one title, a VISI BUP
- area 18 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 VISM 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 VTSM 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 VISs to the optical disk as shown in FIG. 3F. In the ROW




VOBS and VTSI BUP areas, and then padding is done for reserving subsequent
titles VISI and VISM VOBS, as will be known fromFI G 3PgseseRsepBt | Y.
areas are defined for titles VISI and VISM VOBS as shown in FIG 3E to
thereby record successive VISs to the optical disk as showmn in FIG 3F. In
the ROW 26 Septenber 2006 7 nethod, for successively recording titles,
simlar padding is done to record VISs sequentially. On the other hand, in
an optical disk having such VISs sequentially recorded therein to define a
‘real-time data recording area, the ROW net hod defines UDF and VMG areas by
finalization, and then lead-in and ead-out as shown in FIG 3Gto t her eby
establish interchangeability with a read-only optical disk. Note that it is
conceingtlindd, fonancerssivedn reqariling titdes lsimslapipagiding is donade retondh¥TSsagnet i ¢
tape in a portable video cancorder. In this case, since sonme conventional
vi deosezpremoiatlgt s can record noving pictures as well as still pictures,

such an optical disk for use with the portable video cantorder should al so

desirably ChetheanB&! @l il %Qgﬁ&dlgiiﬁé hﬁ&iﬁ ifngﬁ' Rﬁﬁs@éeaﬁénﬁélggréﬁeydéag.

pictures. Note that in fhe aforenmentione rmat, no consideration is given

T s o SREEHER ARSI BTV OO
oo ) a0 b, i 6L B R SR BB A B

whi ch t ly the. i .
ALe thseyé?)%oéstasblgsﬂ Iﬁtercr:]lsangeablhty with a read-only optical disk.

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
Example embodiments may overcome the above-mentioned drawbacks

by providing a recording apparatus, a




DVD video format. Disclosure of the Invention Exanpl e enbodi nents may
overcone the above-nentioned drawbacks by providing azgg%&&gbagﬁﬂgparatus,
a 26 Septenber 2006 8 recording nmethod, a recording program and a
recordi ng nmedi um having the recording programrecorded therein. Exanple
enbodi mrents may provide a recordi ng apparatus, a recording nethod, a
recordi ng program and a recording gediun1having the recording program
recorded therein, capable of recordiPng also a file of still pictures other
than noving pictures. Exanple enbodi nents may provide a recording

appar acoerdiag meshadng reeerdiog, progrevuratichg necondisng nmedium havingli ng medi um
havi ng the recording programrecorded therein, capable of enabling

checkithg reboyrdéng paopgaindecefieddheginappar at us, the content of a recorded
file. According to a first aspect of the present invention, there is

provi ded a r.di i | 6104, -1 nformation
Gener at | ng e yiodffienty ARY MR AaCPoidpe tmeprRS B HeEinE 6 "be 26
e oA A racordina rogra, nd s Yecorting Taediun having the Tecontng ¢ "

yuv)

program recorded therein, capable of recording also a file of still pictures other
than moving pictures.
| Example embodiments may provide a recbrding apparatus, a fecordiflg |
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.

According to a first aspect of the present invention, there is provided a
recording medium apparatus comprising: a management information generating

means for generating management information for a file to be




managenent information for the file to a program area on a recordi ng

medi um and a control neans for controlling at |east Hpe ﬁ@&gm@t
information generating nmeans and the recordi ng neans; FOrmat ‘convert | ng
means for converting the format of the file; and a reproduci ng neans for
reading the file recorded in the rgg{ordi ng nmedi um the control neans
converting the format in which the tile and the managenent information for
the file are recorded to the programarea according to the attribute of

the f ‘réc@rdédgeacl%bhﬁhgnﬁmﬁs b@rn&co}mﬁgr et ¢ gﬁ f f;@gbﬁfe&foﬂ %&ﬂ? hpeol the

reproduci ng neans to read a specific- Formatte recorded in the

recor iznapERihyiRAthation fR1IBIIE 0 \Ehidghin RATh 4 SRR nddigm! i1 i

format, for recording of the file alohgwth the nanage frmation to

the rgadr i centfsldimeans! foi RONARINES I AC MLt "thed ARATREHRNt t MFoAAMG®! NEans
can convert the format in which the file and the nagenment i1 nformation

for t penératiaganeans caidiete trecbiting PHRARS ™ af Rt ACCRVErfifig tRehfe faf tribute
of the file to record a file of nbving pictures 26 Septehber 2006 9 for

- exanptenvértingeh®\fbrmatief tiie fitetarha reprsduting théssoforsidatingdtiss files ot her
than noving pictures reproduci bly without any influence on the

. r epr ogottrded inrthe treeofdie heddmmhpthiwtontfdlumeans cofiveting theefolat @gecord any
file of still pictures other than noving pictures as well. In the

-recor vihch tipphiletnd, theheansgement nfensaticy foethefile ued estodded bie theiser to
provi de such a systemcontrol as to convert, by the format converting
- program area according to the attribute of the file; 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.
In the above recording apparatus, the control means can convert the format
1n 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




means, the specific format in which the file is recorded in the recording
medi um and record the file along with the managenent i i o the
recording nmedium whereby a file of still pictures no?agﬁggg%?ggmgy t he
DVD video format for exanple can be converted in format to forma part of
the noving pictures. Thus, the contgent of the file can be checked by a
standard recordi ng apparatus destined for reproducing only noving picture
files. 26 Septenber 2006 .10 According to a second aspect of the present

i nvent®oexampls @ the VY vidse tormat apd deeerda file af sfill pecfuresiothentlan e to be
recorded and managenent information for the file in conbination to a

pr ogr anveingapotures segproduoiblyedithiout wingr aifluersce bar thet réprodackdontine fil e
and the managenent information are to be recorded to the programarea is

conveiRe DX 9idid SoriRat el ‘il]f i&il)ﬁéﬁsiﬁfe id‘geédrﬂec}]nf £l OF tstillpidi@res’ or mat  of

the file; and reproducing the file recorded int recordi ng nmedium a

speci f.ics.f Q. L in the recordi ng nmedi um bei ng reproduced
in thgkﬁ?%ﬂglra%é?ﬁgg%c@b{egggwﬁl e reproduced in the reproducing step being
converted i.n . format ..in the format converting step;. and the fil e being
recor ded alBnle§achTding am&%ﬁﬁ?ﬁ CPWfrei m"‘&ﬁrﬁn@g l??lénsr“é’(%‘?‘ij :bbfgth?edi um
~According to a third_ aspect of the present invention, there is provided a

r ecor UBRIGt PE5AYiLkn Sush 2 eysienn wgnirof jasetor coestt,doy thie dormal nemeerbimgnt
information for the file in conbination to a programarea on a recording
medi umeanshtheespecifio fofroaniat whicthihecfilet isaetdidedandhe hecordimpommseiim

information are to be
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.




recorded to the programarea is converted according to the attribute of the
file; converting the format of the file; and reproduci ' recor ded
in the recording nmedium a specific-formatted file re(b:g%gé%ﬁlb%jtoﬁg

recordi ng medi um being reproduced in the reproducing step; the file
reproduced in the reproducing stepjfeing converted in format in the fornmat
converting step; and the file being recorded along with the nanagenent
information to the recording nedium According to a fourth aspect of the
present i nveerdrding toheseconsl aspeet of dha present mmrentienpthkirags peavided avi ng
recorded therein a recording programfor recording a file to be recorded

and W&B@(ﬁt@m’? methd® bFfeédordinels filé'® be r&cdried GnderiRigeiert Ahformbfidn

conbination to a program ar€a on a data recordi ng médium wherein: the

i o 20h SRR Do BERITINS 4 BrogtinT aich, b Refiodhil modifim, WRREBE T, (e
Fecor daamnhit FATEALE 518 o dRn R A on, Ao o BBUBEORIeRa0r ecor ded
in the data recordi,ng nedi um being reproduced in the reproducing step; the
file thpprgreayancs is genversed acruimg o the atainge obhefiles ¢onwert in the
format converting step; and the file being recorded along with the
" managdormat ofifhe fiks; iand repraducingthe file cecatded inehe weoRdirgepicelitier 22006 11
. 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.

According to a third aspect of the present invention, there is provided a
recording prograrn 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;
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.

According to a fourth aspect of the present invention, there is provided a

program recording medium having recorded therein é recording program for

.-recording a file to be recorded and management information for the file in




By providing an optical disk recording nethod, a recording program and
recordi ng nmedi um havi ng the recordi ng program recorded . xanpl e
enbodi ments, it is possible to record a file of still &B??Et?}ggeﬂo 0§r t han
nmoving pictures and to check the content of a file recorded in an optical
di sk by means of a standard recordiggg apparatus as well. These objects and
ot her objects, features and advantages of the exanple enbodinents wll

beco ; ent Wiing. [ i gy ofg.t.he

or of orPRigaBBReld, pddtil dfed U AR TEAAINE InCBRE, Mol b D on
wi th the accaonpanying draw ngs, 2 ept e r 200 2 Bri.ef Description of
the DPREAGS SERRE HhcPr il e Zits ObUEE Higethe mat if BB ek | o 21
expl aipp the I NC-based recqording;, FIGS. 3A to 3G explain the ROMbased

r ecor dilggndrihg managemept duiormatignaaicoto braresprdeshio Hhe pregrae agaior ding to
a first enbodinment of the present invention; FIG 5 shows a flow of

oper aconwertimgdthd fortiat ofether filen gndnepreducng the dile peooeitdriastheeddtar med
under the control of a mcroconputer in the optical disk drive in FIG 4;

FI GS. réddridihdmedinhel A §5&fidifoembfled file sécardB@UNRRE Bita tie@oRRAFCal di sk

drive according to the present invention;
‘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




FIGS. 7A to 7D explain internedi ate managenent information; FIG 8
explains the directory structure on the optical disk; EB§§pt shogH
explain the ROMbased recording in the optical disk drive “shown I1n FIG 4;
FIG 10 shows a flow of operations nade in the recording procedure in the
optical disk drive showmn in FIG 5;1fFIG 11 shows a flow of operations nmade
in the reproducing procedure in the optical disk drive shown in FIG 5;

1S o2 RS A SRS RO bl A Pl S 071 ve
D ock SO R B B PR BSEP Floed Bt 56 M e

recordi ng and reprqducin rocedyre under the contro] of a mcroconputer
in th@lﬁmﬁmnt%iléns wvglesﬁbmﬁqra a filgsof 13l pictures othey thammBawbE di r ect or y

structure on the optical disk; and FIG 16 explains recording in a third
enmbodipaemtesodnd be check thed caolntekt df avide recontedi mgan optibal diskdsnmeansent i on.
Brief Description of the Drawi ngs The enbodi nents of the present invention

wi T b adeseddrdgecordinehppdralRl awvell.

These objects and other objects, features and advantages of the

‘ example embodiments 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.




with reference to the acconpanying draw ngs: (1) First enbodi nent The first
enbodi ment according to the present invention is explabged.iwibB: 2g08f erence
to the drawings. This optical disk drive according to the Bresent i nvention
is a portable video recorder designed to record picked up pictures to an
optical disk which is a DVD. The optical disk drive 1 enploying the

- present invention has the constitutign shown in Fig. 4. The optical disk
drive includes a video input block 32whi ch  makes anal og-di gi tal conversion
of video signals captured by picture pickup nmeans (not shown) or video

si gndreclbppinipion pbthearasxingsnal apparatus to provi de vi deo 26 Septenber
2006 14 data. It should be noted that a plurality of pickup neans

i ncorporatqu;g,r[Alf@lcquj]Qi@ﬂ thdiBWKidee forinat;control | ed by a m croconputer
4 also included in the optical disk drive 1 to provide results of inmaging

conpri sed ﬁbwA?@ZPﬂ&o%ﬁg@g@?%%?‘%@%@{ hThus, t he vi deo input

bl ock 3 operates inTres . ( ! e mcroconputer 4 of the
b1 cture o IGiS- LA B SCLPTan B 1SV JPSPUAFCQtAR ar | ve 1 further i ncl udes an
audi o i nput block 5 which nakes anal og-digital conversion of audio signals
pi cked up H{. a4 nisca dibdn aliagramu difo thes ioptishk diskpgriveda¢eadingittei aldirsb suppl y
audi o data to an audi o processor 11. The optical disk drive |I also includes
a cogpilesEhfnp ¥ thdprEknbinveaten,;
| FIG. 5 shows a ﬂé)w of opérations made iﬁ the recdrding 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
6ptica1 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;




node of operation is changed under the control of the m croconputer 4 to
process data for recording or reproducing. Mre speci fgGRpleiibel 06

recordi ng video and audio data supplied fromthe video input block 3 and
audi o i nput block 5, respectively, the conpress/expand block 6 will use a
random access nenory (RAM 9 to multiplex the video and audi o data by
conpression and supply the data to head i nformation processor 7. On the
contrary, for reproduction of the vﬂgeo and audi o data fromthe optical

di sk 2, the conpress/expand block 6 wil| also use the RAM9 to break the
data supplHI&d ¥ tnettlechetiagnam of sheraptisal giskcddsonaczording towd sreeNEnd audi o
data, then expand the video and audi o data, respectively, and output the

expargeshdafeat oMiiepRaeht Giveatiby; for data recording, a video processor 8
i ncluded in the 26 %eptenber 2006 15 conpress/expand block 6 is controlled

 ncl uded s _ con
hput bl oditCs, o A lPy PBP BTk R AT SURRLIAERan] REBONBMCES |\

i deo data i [ i ct data, th / d.bl,ack ,6 w.| k
{he Wpaesdire SrHer the FORGRDPEASTIHOBPMPHIETJAdBE QRICA SANIIRE SAOW IR 11 deo

data is conprised of still pictures, the conpress/expand block 6 wl|l
~conpdés 13the data in the JPEG (Joi nt Phot ographi ¢ Codi ng Experts G oup)
format, and output the conpressed data. Also, for data reproduction, the

- video proggegqs éﬁ(g{\&ihls th€¥Reptry istaentaiona Reloptical 4Rk andul tipl exer 10
according to the format, MPEG 2" or JPEG in which the data has been

conpresseqnaang gybRifls FiGrBANE hda dnbodiment of the optical disk drive

according to the present invention.

Brief Description of the Drawings
The embodiments of the present inveﬁtion will be dgscribed 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
lis 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 capturéd by picture pickup means

(not shown) or video signals supplied from an external apparatus to provide video




For data recording, an audio processor 11 included in the conpress/expand
bl ock 6 will conpress audio data output fromthe audi 0 jsRRpfenBkPEH06> | N an
- MPEG format, Dol by audio format or a |inear PCM format, and output the
conpressed data. On the contrary, for data reproduction, the audio
processor 11 will expand audio data supplied fromthe nultiplexer 10 and
.out put the expanded data. For data recording, the nultiplexer 10 nakes
time-division multiplexing of videbddata output fromthe video processor 8
and audi o data output fromthe audio processor 11, and outputs the

mul t dptaexed shawdd the mioeechehaten plofalityavi grickwpaassiey indorpOmted he tentrary,
‘for data reproduction, the multiplexer 10 will break the tinme-division

ol t gggi@%‘)le%ﬁsﬁ%r?vé)?w %nfrbﬁtga%tygga @g@%é&ﬁ%ﬁ?w % BhaGAEE 9 the iogﬁeaa vi deo

and ata, and supply ato e video processor 8 and audio
processor, .11, respectjvel 26, Sept enber 2006 The optical disk.driver 1
B codrofivEsL 45 BRTIds Festbisyot FRRGRE FoRRTSed Of MOSpmEpHERmAT Sk o

noni tor videg data sueglied fromthe video input block 3, audio data
supppiaares: ok ituse thaiyideo mput blvdeck apesategiidgespritse taribegiteol dut the
supplied fromthe conpress/expand bl ock 6, and an audi o processing

- mechaticeroompites , 4 tdfetteppidalp shednsdtd welektivebpndidiget ditlidrevirfeasdata
i nvention can nonitor captured pictures and sounds and results of data

repr a@ie{sen-of Hsvid té/iﬁgire@%glliﬁﬁfﬁ?eﬁlaﬁiso i ncl udes a vi deo/ audi o encoder
e u

13 whic conpresse eo an diro data supplied fromthe video and audio

I nput bl OCIIE% 03ptical disk drive | further includes an audio input block 5 which makes

~ analog-digital conversion of audio signals picked up by a microphone or audio
signals supplied from outside to supply audio data to an audio processor 11.
The optical disk drive 1 also includes a compress/expand block 6 whose
“mode of operétion 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 5,
respectively, the clompress/expand block 6 will use a random access memory
(RAM) 9 to multiplex the video and audio data by compression and supply the data
fo a head information processor 7. On the contrary, for reproduction of the video
- and audio data from the opfical 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




and 5, respectively, or video and audio data supplied fromthe
conpress/expand block 6 in predeterm ned formats, respg®chiribkr 20080
outputs the data to the external apparatus. Thus, the optical disk drive 1
according to the present invention enables to nonitor captured pictures
and sounds and results of data reproduction on the external apparatus. For

data recordi ng, the header informati n processor 7 is supplied with
time-division multiplexed data supptdfed fromthe conpress/expand bl ock 6

- and adds, to the tine-division nultiplexed data, header information unique
to acowpressteguad blatkins conroded by thekmigncampuiarehdd eompress wideoh wi | |
be described in detail Ilater, under the control of the m croconputer 4,

and @afapsiippliddefrdat the Hdee,inpat &lck BYabd dunhier The icomsiepsld estaf r oo t he
m croconputer 4, the header "information processor 7 will produce data such

as U : - VTSI, - : ' i ssor
55 i b e tech e R1BYRE BEREEUPIE B8 SufiR:SEApla pIRese
pr ocBSuB} ke, eI BT foramatolor g SBeR P fctdse b A1 G156 Beor di g
and output it to the conpress/expand block 6, and informthe m croconputer

4 of vides date pacampdised afletillipittrresitthe sonmpressioxpanddeonkttewilhepmpresst t he
"extension file" is a file not defined in the DVD vi deo format

) dyacd oS o ghic e g G e s ol |
DVD & 9080565 8a. 1A 10! folSBad FAHRIMRAEECIR video processor 8 will
expand video data output from a multiplexer 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 67wi11 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 711 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.




menory 15 to generate an error correction code fromdata output fromthe
header information processor 7 and add the error corregidepimpaidfok0 the
out put data. Also, the DVD signal processor 14 nmakes scrahbling., 8/ 16
nodul ation and the like and outputs a data string conprised of the
processing results as a serial data string to an analog front end bl ock
~16. On the contrary, for data reproduction, the DVD signal processor 14
will nake error correction, descranbling and decodi ng of the output data
fromthe analog front end bl ock 16, nanely, process the output_data in an
reverse ordieropiecal sk shitear 1 lschenclades remontondlepthodddemmeprisgtobdt put t he
results of such processes to the header information processor 7. Also, the

DVD gisphey nidcieessartoldhomos vide@idapd sapgliad fenanviesiidso dhpat bk 3,
information such as spindle control, tracking control, focus control and

tr eatgfoRhfObutiAtar TR HRCaGABTIAR MbAKOF UPHED Fuk CnPHAYIo ggRHoh

drive Signa rive*si gna 0 a notor anp Ier . The

anal og fro end, bl ock 16 gener s.a_light anount control signal for a 26
Sept SHRle B The CORRIESHE ARG bRkl FRRATE T AFOSHINRBIMFHILRITS 1o t he
optical disk 2, and outputs the control signal. For data reproduction, the

“anal dhusy dint apintabldisk dvev 1 lackesding tacthe diragerntoinvieatibh gban an@uiter cont r ol
signal, the amount of |aser beam projected onto the optical disk 2 from

o sepaselpleaesbdsormapenival eyigprainan g, 0 10 S
- the 11 ght THEOPLCAORIAC rfleMRkIsBC ERIFEAD ot QiddiatibPuhedt 213 9fidihe DVD
| 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 invéntion
enables to monitor captured pictures and sounds and results of data reproduction on
| tile 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
;dddS, 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

oﬁtput these data to a DVD signal processor 14. Also, for data reproduction, the




signal processor 14, to thereby elevate the anmobunt of |aser beam
intermttently from the value for data reproduction tog&eN@hts Jg0% data
recordi ng according to the output data fromthe DVD signal processor 14.

Al so, the analog front end block 16 anplifies and processes a result of
detection of a return light supplied fromthe optical head 19 to generate a
repr oduced si gnal whose | evel varies correspondingly to a train of pits
formed on the optical disk 2, and processes the reproduced signal for
binary differentiation to vyield reproduced data which will be supplied to
the DVD signal processor 14. Wth tlhe above processing of the result of
return |light detection, the analog front end block 16 will generate a

t r ackhegder infornsitpagiroaesiof dovidl sepamte, fragmalutoit dsita flom theeDVEY signal/ar y
correspondi ngly to magni tudes of tracking error and focus error,
respegirby¥edsyr 1anheadtinfirniationchstifp Heeni addddeat lenide off Scbadingi gl to the
m croconputer 4. The notor anplifiéer 18 is supplied with the drive signals

I Lir‘dﬁﬁﬁzﬁﬁ?é%zﬁl% %ﬁ%ﬁ%ﬁ@%@%ﬁ%&“ﬁ‘% e HRonAG d%’é%@?ﬁ@{‘ﬁéf’%%%’hr”g t:
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control, respgctively, The spindle notor 20 chucks the optical disk 2 and

dri veshis smbadiment, aestill picture format is applied as the extension file. -

For data recording, the DVD signal processor 14 will use a random access
memory 15 to generate an error correction code from data oufput 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
digitai-analog conversion of drive information such as spindle control, tracking
control, focus control and thread 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 fora -




| atter at a predeterm ned velocity. The thread notor 21 makes the optical
head 19 novable radially of the optical disk 2. Supplixgkdptehtbet D6l | ght
~amount control signal fromthe analog front end block 16, the optical head
19 will emt a |aser beam froma sem conductor |aser incorporated therein,
and focus the | aser beamon the information recording area of the optical
di sk 2 through an objective lens. A.so, a return light, nanely, a
reflected part of the | aser beam pré?ect ed on the optical disk 2 is guided
to a predeterm ned photodetector el ement of the optical head 19 through
the dbjaschegando bepmittaddramenrn epiical lgad i9Keo the vpscabdisks2 stighPEwtt o t he
anal og front end block 16. The objective lens of the optical head 19 is

novalghe coytrbheigaal.uaFor dafal neprodudtiv, ke ahaRgkirag anrtibloekust ediitieed, dri ve
signals to have the tracking and focus thereof <controlled. Also, the

amouAreRiPE 3P LECRE Sl bl Sl U B R A P Pl O

riat i on recording are
optical disk 2 is.locall | evat ed. in._t erature to.record desired data
Cher onte e fpfeBcanbar bptuedmie! naaa 1E0RG SitEm e fof R Riifene
optical disk drive 1. By executing a processing programpre-installed in
‘the offdn the cantskryd dorw daereseypstingpihe 20068 famtendshippkilddwalltdhasggitlae s of
operations made by the user at a control panel (not shown) or supplied

wi t hlyedli sfubesignalmodet @nitrs siyndl e candingaof theiut dth fedanlthe DVIIE
m croconputer 4 controls the operation of 'each of the conponent bl ocks.

g’ﬂ g 8 @fag :Pg{a&‘@ésbl‘/ 14! REHEQSPERIRA BE dhndbihd oG Gtetnifefly fBEKT NI

~ 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 error 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 1s supplied with the dfive signals from the DVD

~signal processor 14, and drives mechanisms corresponding to the drive signals.




and focus error signal detected by the analog front end block 16 to

generate tracking and focus control drive information nver t se
signals by the DVD signal processor 14 into anal og si 8ﬁ§(r38te‘5‘h8‘isd9§p| y the

anal og signals to the notor anplifier 18 which in turn will control the
tracki ng and focus of the optical head 19. Al so, supplied with the header
I nformati on detected by the header information processor 7, the

m croconputer 4 will detect a | aser beam projected position, generates
thread control drive information fromthe result of detection and supply
the information to the DVD informatil®n processor 14, to thereby performa
seek and the like. Simlarly, the mcroconputer 4 wll make a performance
for Meredpecduwallypithe fifetobariplifgreiédiives tofotatea spindle onptor 0 ahd di r ect ed
to the optical disk 2, have been described in the foregoing. Here will be

descr ifizesd whodr Defwitkrsirest foit bsindld evntediasid ithrerl Gorfrodpef didserdrivdat wi | |
be made by the m croconputer for data read or wite after the optical

di sk ' ' I b 5P | 4S; I MHfical | S
Lur noSEniR: S RGO Muplfice L R rkve pACRROSRIGIUT 5 Hfich! L%,
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m croconputer 4 will repeat the operation in step SP2. = On the contrary,

+

when iatteraa predetarsnined velocity dsiesdaead oroten 2nmakes theeopipealchgad
- 19 movable radially of the optical disk 2.
Supplied with the light amount control signal from the analog front end block
16, the optical head 19 will emit a laser beam from a semiconductor laser
incorporated therein, and focus the laser beam on the ihformation 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




disk 2 | oaded therein or when the optical disk 2 has been | oaded after the
optical disk drive 1 is turned on, nanely, when the aB gg Jeguhﬁ)gf
judgnment is affirmative (the optical disk 2 is set in §|888T;ai 9

m croconputer 4 will go fromstep SP2 to SP3. It should be noted that if
the optical disk drive 1 is turned off when the mcroconputer 4 is _
repeating the operation in step SP2, the mcroconputer 4 will go directly
to step SP4 where it will exit this reproducing or recordi ng procedure
(power off). In step SP3, the m croconputer 4 drives the thread notor 21 to
nove the optical head 19 to the inp@rnost circunference of the optica

disk 2, and is supplied wth the result of reading the

i nner Ho%hg?iié&lwftﬁrs@gﬂdlé"qfad afioidiR BYthe h8BRht a%d?ﬁﬁ%%ﬂfnelf(noﬂ n case

the opfic disk 2 is a finalized one, the m croconputer w il acquire

data Robhi§ oY MERAERWiCYAAR EURISENRtePEO962 AMlof frorfiniioct A8 Tary. 1 f

the optrca 2 1s not any aliz meroconputer Wi |
hen {e TR0 GEBRALRe] canialSIin RBCraLELar Gack g (i GrRBONG PlotkRe: Rva
ot ca MORBCCRIlya e ROLmDYeS A2 e SHPRlIcoith  TagkiRE TPENEVAEI and
“VTSTT VOBS data in each VIS Thus, as in an optical disk drive to record
and r apd douscersor SgualieiociabbEdR evleg fzmoend biodih ta penamieittckingit or 4
wi || acquire managenent information required for data wite to, and read
f r om ahdefoops i comitradi difive? information, convert these: signals by the DVD signal -
processor 14 into analog signals and supply the analog signals to the motor
amplifier 18 which in turn will control the tracking and focus of the optical head 19.
Also, supplied with the header information detected by the header information
‘processor 7, the microcomputer 4 will detect a laser beam-projected position,
generates thread 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
reéd 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 1t will judge based on the result of detection of the optical disk 2 from a

detection mechanism (not shown) whether the optical disk 2 is set in place in the




In this procedure, the mcroconputer 4 acquires the data in the VMG area
and data in the UDF area as well. Wien reading the reahgii fdatogecor di ng
area, the mcroconputer 4 will also acquire internediate nagenent
information, if any, found recorded in the real-tine data recording area.
Thus, the m croconputer 4 acquire also managenent information for an
extension file not defined in the DVD video format to enabl e readi ng of
the extension file fromthe optical disk 2. The mcroconputer 4 wll
record and hold a series of thus acquired nmanagenent information in a
built-in menory. Next, the mcroco ter 4 goes to step SP5 where it wll
judge whether it is instructed to eject the optical disk 2. Wen the
r esul opnéal] disigaieivie 1.sIfahé iresalt o¥ gudgmbet in stepcSPD 8 negativeg (o bpttaluct a
| oadi ng mechani sm (not shown) to eject the optical disk 2 and then go back
to stgrkSPss séﬂintﬂ‘lﬁce?,oﬂidﬁﬁéfocbﬂﬁﬁtéxu@wm%p%ﬁﬂhe%pdrﬂ%ﬂ Ue kiepnSPDr ot her

o]

than the ejection the optical disk 2 fromthe user, the m croconputer 4

90es. bhMRe i Syhth SRPop O il B! nAHGE, WG ohGig YRR opBcluser S

i nstruction 1s, Tecording reproductrion ( or power o en the
user' g. | [ s "P e ti:Qnk".. e i cr. -gges from
st op sk I9AdEY ARl or Vg RGBT e PEaToBIET ARG oPUSTCrn ¢ e
optic djsk 2.and then return to step,SP5. en.the user's_ instruction is
PRec Eisk s i ined G0, famélyo miisoohe aboye seobt a5l s BBMBHE:  om st op
SP6 to SP8 where it wll proceed to recording of noving or still pictures
(the optical disk 2 is set in place), the microcomputer 4 will go from step SP2 to -

SP3. It should be noted that if the optical disk drive 1 is turned off when the
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 thread 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 VTSTT VOBS data in

each VTS. Thus, as in an optical disk drive to record and reproduce an ordinary -




to the optical disk 2 and then go back to step SPS. It is inportant to note
that when the optical disk 2 has UDF and VMG areas def, lha through
the so-called finalization, the mcroconputer 4 wll E%ﬁg{l}g‘?@ﬁg
recording procedure to step SP5 since the optical disk 2 has been
processed agai nst data recording. Al so, even in case the optical disk 2 is
a DVD-RWwhich is finalized but era;&b the m croconputer 4 wll erase
the data existent in the optical 2 with acknowl edgnent fromthe user
and proceed to data recordin When the user's instruction is "Power off’

t he M¥idcibepuicsocamyates & nofhacgisp rEPBagemSRANfdranasion requitedpfosslata t o
turn off the power to the optical disk drive 1 and then return to step SP4

wher eytite W, landg¥hd fildwh Sthe@peicdl BfkkoZ. reproducing procedure. In the
recordi ng one of the above pr ocedures, when the optical disk 2 is DVD R,

the mcro ' still
([::)II cLure fg?/lgﬁﬁé %%%(ged\éf'é% ::\)ZE':./{ | So%]gqplu% ?ﬁ%ﬁgﬁ‘hicm I ;agé qnq?gqu o allc?lh g
isk is e Jj.croco r Wi 0 e ROW net ho
. raé@oﬁi%raan%. 3Fea s wetlﬁi ctvhiea rep ’élgttgetfﬁél‘ﬂﬁ%q @fﬁﬁ TRPQIKINE AEAGS, 6A
to ‘6K show a chart for explanation of the recording of a noving picture
_fil e thadngroddmpuier dreill alse doguae ioferinealiatdirsanaementrigformatidng sf aret,
recorded therein, namely, a virgin disk, by the INC nethod. Updating RVA

| nf orfaRhORCoRRAUI B féa%rhéeia@@tre&ﬁhusg stea? anfud)ahd roftrbb@mpuiekt4 i n
menory, the 26 Septenber 2006 24

acquxre also management information for an extension file not defined in the DVD

video format to enable reading of the extension file from the optical disk 2. The
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 eject 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 étep SP5.

When the user’s instruction is “REC (recording)”, the microcomputer 4 goes




m croconputer 4 reserves Rzonel as shown in FIG 6A. For recording noving

picture files, the mcroconmputer 4 will simlarly res ReZyegnd
I nvi si ble Rzone as shown in FIG 6A by updating the szg$ﬁ$§)‘?mt |O§n, and

record video data conprised of real data sequentially to the Invisible
Rzone to generate VISTT VOBS. Al so, when instructed by the user to stop
recordi ng, the mcroconputer 4 will .generate VISI BUP as shown in FIG 6B,
and generate VTSI and VTISM VOBS to é’gnerate one VTS as shown in FIG 6C
According to the VTS thus generated, the mcroconputer 4 will hold
manadeomnstep iSHeotar@PBonhérerit til praceed ho oecdrdm@ggnwwmpwtﬂlamdtuﬁpﬁat e the
RVA information held in the nmenory. For recording a noving picture file

next ot fhe GpEEACHIRUL ahd4hvh!do Bhok|tarityp SPslat R fkhignRvantnbonsetthan hel d
in the nmenory to reserve Rzone2 and Invisible Rzone, then sequentially

recor al .d 104 Vi 61 I : T S and
Urer o Y it e R ORGSR AR AR iRy g
generatiqn, the m croconputer 4 will record. nmanagenent information for

¢ hem sCocalled ﬁﬂﬁhﬁ@,ﬁ%&ﬁﬁm@cmvw T loTRRLQVSA The EFePITNE REDGRSHER y. \Wen
adopting the INC nethod to record noving pictures, the mcroconputer 4

wi || toestopdSP5 tdimse ke wericahidisk &shan bebn pooesved agehst N@amsdooding. Al so,
when the optical disk 2 not yet finalized is |oaded and data is to be

addi tARBaklyn igeassad bptitdlalispniisal DVBRY wifieh W fhahgdmblieeradable! |
perform t he 26 Septenber 2006 _ | |
the microcomputer 4 will erase the data existent in the optical disk 2 with
acknowledgment from the user and proceed to data recording.
When the user's instruction is “Power off”, the 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
.DV‘D—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




25 simlar operations with the RVA data acquired in step SP2 in FIG 5 and
held in the nenory starting at the end of an existent ki by
additionally recording noving pictures which are resulzt%ssteh mlb%rllw;%jl’o‘rélg. On
the other hand, in the process of finalizing the optical disk 2, the

m croconputer 4 will generate UDF and VMG for Rzonel from the managenent

i nformati on generated as above and held in the nenory to define a lead-in
zone and |ead-out zone. Wen havingdadditionally recorded data to the
optical disk 2 not yet finalized, the mcroconputer 4 will of course
genemsteodddhpwnd4 Wisrdas Rzonel asishoen stklG. 6Afles in the optical disk 2
according to VTSI and VISM VOBS acquired in step SP3 in FIG 5. Wth the
above openRfi QR3rdih enﬂﬁihgahic%%k fEd Vﬁlellnﬁi]%@ogneﬁ%tgg% \'}ﬁill)'s‘ifrﬂfa‘ﬂ file in

the DVD video format as i n“the conventi ona en I nstructed by

e ePOETYhRATERAE Hsie AR bt SRAKTHEN G Do B e, s B o”

sequentially record still picture files being extension files (indicated
wi t hinformationerngd Ecord Fideo dates compwiseidnofireal 6lata mequeetially to the
correspondingly to the recording of the still picture files EF and hold

the Im¥ieibletRavnel to gdiverdiel VICSTT VOBS! Y AR6! @dfen inbeubicd 9e diutar tod
sequentially generates internediate rmanagenent information for provisional

e e
and generafe VTSI and VTSM VOP;S to generate one VTS aé 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

"VISTT VOBS and VTSI BUP, and also VTSI and VTSM VOBS.

Correspondingly to this data generation, the microcomputer 4 will record

| fnanagement information for them to the memory and update the RMA informétion
~ 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




26 Septenber 2006 26 when given a user's instruction for ending the

recording of the still picture files, the mcroconput e\ se
I nvi si bl e Rzone by updating the RVA held in the nenory angiéirrlgére%dvo(e8 Rzone3

in an area next to the still picture file as shown in FIG 6F. Al so, the
m croconputer 4 will convert the intermedi ate managenent information held
in the nenory into a format for rec%1r5di ng to the optical disk 2 and record
t he internedi ate nanagenent i nformat4’on to Rzone 3 as shown in FIG 6G
Note that the internedi ate nmanagenent information is necessary for reading

ext ersginglar opersgionstwith the Rivissdatacicqairediibstep 8KRendilons, ardarléssdhe and

sizes of the extension files, date and ti ne when the extension files were

recorgeghory $theimPliiCitle efldséf 4n aRidtdnt fige COdreby i ddliMonslbprededrdiag each

of the attributes of successively recorded extension files, as shown in

FI GS'mZ@ir{(ggpizﬁlreJWicflﬁae g%ugggg)\gggig%if%G 7B, the internedi at e managenent

i nformati I'sTconprise nd file mnanagenent information DJ,
DVZ and for the attribytes. For exanple, .in case three_ JPEG formtted
files FJ %m %ﬁﬁiﬁa%aﬂ@uénb nPFEESS gl Tinadiging htge 9%@5&1@&02 ftﬁ%m t he
user, then two MPEG 7 formatted files FM/1 and FM/2 have been recorded and

f ur t maicrovompREG-4 Witr gatdrett TiDIEsanEWM Gribr RRA@udlafenb den mamagornoad, as
shown in FIG 7A the header stated in the internedi ate nmanagenent

i nf origPdrmeRidgénRhRd dshiovehaREhdllifehé YdRos/f td déR8e alead-Begssteandn the
optical disk 27 and al so. the addresses of subsequent file nmanagenent

' B}c\/ﬁr.lg?%—'él?lg azteéé’f H\ﬂg héh cflavlﬁll\é1 'adhﬁfo%aﬁlga&tecw&é& abe! Begs 0'1')9851’ dlsw nofnd
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 fecord still picture files being extension files (indiéated 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




managenent information defined in JPEG MPEG/ and MPEG4, respectively. 26
Sept enber 2006 27 The file managenent information DJ fiar I bute is
recorded for each of the nmanagenent information DFJ1, Z%I—ngégﬂ)gia%sl%s in
each file as shown in FIG 7C, and corresponding extension file attribute,
address ADDR, size, data and time of recording, etc. are allocated to the
managenent i nformation DFJ1 on each.file, as shown in FIG 7D. Note that
in this enbodi mrent, when the JPEGbgéed still picture file is applied as
an extension file to the optical drive 1, only the file managenent

i nf orwilagn giveana asershiatruichopifor enging the tgeorbing odtilee stild pieed fdes.theut e in
the optical disk 2 to which data have been recorded by the optical disk

dri venicrodbmputeevé nwithestogn Invisiide Ribdge thampdarhgahpi RMIAehEld én ithe
recorded to the optical disk 2, the mcroconputer 4 will record the file

on- 1 KRBTy alf rgt Qe R RAd Blorbilhcat 1§ (O ETERGR e SR iERGE S 2 °

recorded tp the optical disk 2 is novi n icture tile, he m croconputer
1 cotitron Klst. riher miEcAmagEheht Wil CoRHE Do I aiediate o AAAEOPIEG rmt | on

for the managenment information will sequentially be recorded. Wen the

- fil eigtormptian heldrisdbe deemory iie aoforingdifodiedordingite the optichl gisktZiardfi| e
~other than a noving:-picture file, the mcroconmputer 4 controls so that the
fil erapskdmhedeaerpirdide inBentent iaforiheidn {eR¥Ohd 3 a6 shewriagiG. 6G.

sequential l'y, \/\/rIQr eby the recording for mat for the managenent i nformati on
'S Note that the intermediate management information is necessary for reading
extension files, it 15 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 EM42 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 file

~ management information defined in JPEG, MPEG7 and MPEGH4, respectively.




converted according to the attribute of the file in consideration. As
above, when the internediate management information DKogse PQH%elzzﬁ)Ogeptenber
2006 28 recorded, the m croconputer 4 will store the inte | at e
managenent information DK into the built-in menory thereof and hold it
there. Also, when the mcroconputer 4 records internedi ate nmanagenent
information DK in this way and then records a still picture file again, it
will simlarly record extension fi | 85 sequentially and record the

i nt er medi at e managenent information DK under a wuser's instruction to end

t he recor ThedileGnanhgemeheinfoandtiondd) fecoadi agributmis ragopdat foreeddhl e next
the mcroconputer 4 will reserve Zone and I nvisible Rzone as shown in Fl G

6H tg¢ ﬁﬂﬂ?ﬁiaﬂ%géﬂi@ﬁ-rm\fgﬁﬁaﬁﬁﬂ DFS 1R a@d‘@fﬁbﬁﬁ SYERIfiland sHOSM MCBRs. as

shown in Fl 61. Thus, the m croconputer wi |l record one VTS next to

t er,nedi ate enent | F th the
2bov2CoBHEaeoniHE GeRsian BlcoRtEapi a%ﬂéﬁo”?@?@ ST IRD SR
still picture file not in the DVD video format and the_ manage
i nf opfregdasdings etc. he aBoeated 5o ¢he marpgement drgrmatinndHbl pﬁ§aﬁﬁ?]ﬁf%g file in
the DVD video format. Thus, in the conventional optical disk drive which

- suppshidwnanIBIG.f&.DVD video format, when the thus recorded optical disk 2

is searched for a real-tinme data recording area according to the RVA, only

gsgxﬁggsﬁﬁq Xg%gf t}fé’t?:é?ﬁbéﬁiﬁleﬂfaﬂﬁmﬂé JEEGHMEH Odtill 6}51@tu‘i’§tﬁl%t gd, and
pi ctures, no
applied as an extension file to the opucal drlve I, only the file management
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 rhanagement
- information, file and backup information for the management information will
éequentially 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 rinformation 1s

converted according to the attribute of the file in consideration.

~As above, when the intermediate management -information DK is thus




. defined in any way, and internedi ate nmanagenent information for the
extension file wll not be recognized as any significaysdidaer $8od he

ot her hand, in an optical disk drive which supports the above type of

extension file, the VIS managenent 26 Septenber 2006 29 information as

wel |l as an extension file of still pictures and internediate nmanagenent
I nformation for the extension file w, 1| be recognized. Thus, the
m croconputer 4 will record extensi files without influence on the

reproduction of noving pictures in the conventional optical_ disk drive.
Thus resgrdad; ther mienogampuden 4 Rellugere the miteranediater menapement indpyrat2omayi ng
"the extension files recorded therein as above, the m croconputer 4 wll

geneDk e indoF thdabailt-ie midigorvanbeeagnant nholdredti gieré VTSAIR)dwHERT tha/OBS)
for all the titles having thus been generated with reference to the

ana . > J e .
oxt o RRE o BN 4¥eord Hofer il e B TRARHE Ry NG DR b6 By ahd'C,
in FLG 6K so, the mcrocgnputer 4 w.lI| .geperate VNG data. fr only the
eIl Rt Aot WiRey grroithextariat Tsng
record it to the optical disk 2. It is inportant to note that the UDF and
VMG daqueritadlyyemdr seanddatheointermedate hoanagementdizioematanabdéramder a

information held in the nenory or the like. Also, having recorded the UDF
and MbEr's mstridicGionay.eridiBerecordimaputer 4 will define lead-in and | ead-out

zones. It should also be noted that the m croconputer 4 will record the
UDF and VIg3 dafd o€t BenkinerdreadciARtal GAgvaW fioRES 3¢ hegor dud he
microcomputer 4 will reserve Zone and Invisible Rzone as shown in FIG. 6H to
deﬁne VTSTT VOBS and VTSI BUP, aﬁd also VTSI and VTSM VOBS, as shown
in FIG. 6I. Thus, the microcdmputer 4 will record one VTS next to the
" intermediate management information DK as shown in FIG. 6J.
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




internedi ate managenent information, all by outputting the correspondi ng
data to the DVD signal processor 14. Therefore, in thig QIRGRM R the
UDF data for nanagenment of the conputer will include managenent

i nformati on by which al so an extension file can 26 Septenber 2006 30 be
recogni zed and accessed but the VMG data for managenent of DVD
reproduction will include no extensign file-related information. As shown
in FIG 8, the mcroconputer 4 wl I29reproduce t he UDF data for nanagenent
- of the conputer to generate UDF in a separate folder in the sane

hi er anfsirinwdion aaserwels as DVDexiensorsdilehaf otilly peottissssiamd finteemedidte be

di spl ayed. For the internediate nmanagenent information DK havi ng been

descCrg nmﬁﬁmf&f ﬁerH&%xEéhs'fdn@ﬁle wZﬁ‘HeQeZ@%nf‘zB&. m croconputer 4 will
generate UDF with no file name, address informatTion such as an address,

etc. bein a ted t t he ter 4 will of
cour o ookt a6 e IgHb e, 2 W8 RLold BhuciSfon & RIRRE iFhcactiL b
S|mlarlytot|tles VTSI, VISM VOBS, etc. Thus, in this enbodi nent, when
the &perepnodyctirn ofmoyispmieuEetimihecanieptionnl opticalidislodriyeovi si onal

I nt ermedi ate managenent information which is neaningless in reproduction of

" the opti GhusdiveierRinsyrutted fronp tte nsérstonfinalizentliesoptieal fdiskn2t hevingehe so t hat

the optical disk drive 1 can accordingly be inproved in operability Thus,

e eansanh e rasealchafodai! e AR CABYERY RO 1 U
data from the management information (VTSI and VISTT VOBS) for all the titles
having thus been generated with reference to the management table and
intermediate management information for all the extension files, and record the
UDF data to the optical disk 2, as shown in FIG. 6K. Also, the microcomputer 4

- will generate VMG data from only the maﬁagement information (VTSI and VI'STT
VOBS) for all the titles, and record it to the opticall disk 2. It is important fo note
that the UDF and VMG data are generatéd 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
Vlead-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




disk 2. On the contrary, in the optical disk drive 1, the m croconputer 4
acquires UDF and VMG data in step SP3 in FIG 5 to praoy gmﬂm&y m
control for access to each of extension files based on t UDF data, to

t hereby 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 f0|d§ﬂ' Al so, 26 Septenber 2006 31

- "DSC0001" and "DSQ0002" are extensi files, respectively. FIGS. 9A to 9H
show a chart for explaining the ROMbased recording in contact _w.th the

| NC- bes edcognizedi ;ﬂyf strgpsach utGthe, VIMGeadga t frer gpanagamentsiof2 DY® pvD- Rw
or DVD RAM the m croconputer 4 adopts the ROWnethod to record a noving

pi ct yeprddubBoRRElEXERIIY 88 ckidmSioMilerdiateti inthidtion.t oAsebond @ FI®yi ng
picture file, the mcroconputer 4 reserves an area by padding through the

RVA e | e . can ' 1.8y S i , tH-ecor ds

VTSTEU@S@#&) .c%u@(gtug t gr }é(,%}%)ggg?vtgg gﬁ%gnx %rfg)g"‘ﬁ'i/anggglg]?% %;fsm;ehovm I n
FIG 9B and defi nes and VTSM V again at the begi,nni;ng _as shown in

FI G. COmPUHLS ERalR LRIR SRS GTAe 0L Boliedashe NIFeretictheyEpat dal i sk
by the ROWnethod. For recording of a noving picture file next, the

i cr ax¥hpuitler sat thitl bnlye patansici filearwidhbeadisphyeto oy disoudermediatsor d
titles sequentially as in the conventional systemand finalize the opti cal

g Ir : ;-nﬁ%hgeﬂfér@tiﬂﬁﬁ‘nﬁﬁ@% DKOhaviag Bedindesefibed abase avith irtferamet i0FIESe an
'C’]A to 7D, the microco@puter 4 will generate UbF with no file name, a'.ddress
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 exténs.ion files based on the UDF data, to thereby feproduce the extension

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

TS” is a moving picture folder and “DSC” is an extension file folder. Also,




been reserved by padding, the mcroconputer 4 will record an extension file
EF to the area sequentially starting at the top of th%G%*e?f%mb%fWGd

i nternedi ate managenent 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 internedi ate managenent information DK is the
sane as in the INC nethod except that they are recorded at the top of the
recorded area reserved by padding and the 26 Septenber 2006 32 next title

recordi a i s reserved by padding,.. For recording an extension file

next , ﬁoﬁéﬁf%‘imooi vﬁrgle?‘Feéﬁéﬁ} filgse FeSPERYFIT ng of the extension file
EF and internedi ate managenent information DK and reservation of an area
by paddi ngFlGSr9Acoo?Hi sipva arokdnt dopiesiplainintg the REXW-based nerasdingnsi on
file, the mcroconputer 4 will record VISTT VOBS and VTSI BUP in an area

next Jdoptddi QiR e dNa-Based Re6fdifig 3hBMHl iAFRG. By Hﬁdﬁisé\gh@@ﬁtidﬁf diRg VTS
and VISM VOBS again at the beginning as in recording of a noving picture

s 8 BYREWEATRE VIRCARL R, MibGoBPaR0u sl B ROVIHlelon 5 OoF

disk drive 1 can record noving picture file in the DVD video format and
“al s0 TECRENA| WOV 1N PHFUES 311¢|andp%&eaw@m file oNIPTEREFCEINHG O FRERESEhent
information for the file not in the DVD video format, with no influence on

fj hekm;wim(gmibtmn file, theenmonicompitert drresérives annareh dye paddingi threlglophé cal
- RI:/II};/ eﬂlanagement as in the conventional system' as shown in FIG. 9A, records
VTSTT VOBS and VTSI BUP there, reserves a next area by padding as shown in
FIG. 9B and defines VTSI and VISM 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




Note that to record the extension files as above, the m croconputer 4 wll
record and hol d managenent information for each of the 1 ides in
its built-in nenory, as having previously been descri bﬁg%@h&?%@edrence to
FIG 6. On the other hand, for finalizing the optical disk 2, the

m croconputer 4 will generate UDF and VMG data, record theminto an area
reserved by padding to generate UDE.and VMG and define a | ead-in zone and
| ead- out zone, as in the INC netho 2 Thus, even by the ROW nethod, the
managenent_ inforjmtion can be 26 Septenber 2006 33 recorded so that noving
and det titlgireeendéng preasis aseryed byappddingone conputers from optical . di sks
whi ch support extension files, and only noving pictures can be read by
sone convdidri recatdiby@noektention il negd, tHe SHicEsEorBPuterst Wl fepehiNGudret hod.
FIG 10 shows a flow of operations in the recording procedure having been

descr : i f t.Q 4F .and ] Or Oy

br ocadar Sue DIk caflyfsfo FIREATE (B Im AR mina B} BNRCREERIRE,
where it will .{)ud%e vvhii{l t he .user _has inatructed to do, r&_ciordin of a
movi AGIJEsEYRHORGLan grga w%’-ﬁileg- OEFe¢qrdpg- 2 gReVing RIcye g AeXL 8 i on.
When the user instruction is to record a noving picture file, the

nm cr dbeeptanstom il dhe mignocanapueprowild rererd VHSAE MORS 4nd YR BAR her t he
~user has instructed to start the recording. If the result of judgnment in
st ep iBRAhares nere grtlievpadddiearehCraseonpalinekt dranl by Ph_@@fn@ afd'EcARENEESPN i N
step. SP13. If the above . result of judgnent is arfirmative, the

M Cr gEAPYSRA VOBRCHANOAY (e thiRiol & &P ilé}:ordiﬁg of a moving pictufe file

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 1éad~0ut zone, as in the INC

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




where it will record real data as having been described above with
reference to FIGS. 6 and 9. Further, the m croconputer ep SP15
where it will judge whether the user has instructed tozist%%%?)ﬁ%%@ordi ng.
If the result of judgnment in step SP15 is negative, the m croconputer 4
will go back to step SP14. This, the mcroconputer 4 repeats the
operations in steps SP14, SP15 and ain in SP14, thereby sequentially
recording-real data. When the above’tesult of judgment is affirmative, the
m croconputer 4 will _conplete the recording of VISTT YOBS data with

exi t refpreed spdbel movgnprndsaill pisture fes S@%%@rﬁ@éﬁ byowene SQUNpNErs from

m croconputer 4 goes to step SP16 where it will sequentially define VTSI
BUP, opfiich] disits Willavh\Wuppozt eansiont fikspphd aally dheking, pichaeekyn beepskddi ng one
VTS, and then goes to step SP17 where it will exit this recording

proc I : : Shdl ' ' record a

St i1 P o POt BV DeB et WpiicaPaifRRlifos, BEH HELIRC DS Shis whor e
it wll j e ther the wuser has instructed.to start, the recording. If
the'resul F16r 1RiEne HawsdEpPapians B W fedtrobih Bieiipte BebEbeaS il
repeat the operation in step SP18. On the contrary, when the above result

of | desgribad akows pitneafevancetthdlid S rbandPut eVhen hoerecordingsposedmEes t o

SP19 where it will record an extension file for the still picture file as
havi igstaerd, des etichahmpote pbés fivhesapcSPUQ fol §B812 6vked i@ .wilFjudgdeer, the
m croconputer 4 goes to step SP20 where it will judge whet her the user

which the user has instructed to do, recording of a moving picture file, recording of
a still picture file or finalization.
When the user instruction is to record a moving picture file, the
microcomputer 4 goes from step SP12 to SP13 where it will judge whether the user
" has instru.cted 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 récording of VISTT VOBS

data with exiting the recording of real data.




has instructed to stop the recording. If the result of judgnent in step
SP20 is- negative, the mcroconputer 4 will go back to gt te%pzoo‘ghus,

m croconputer 4 repeats the operations in steps SP19, agaln in
SP19 to sequentially record the still picture files. If the above result
of judgment is affirmative, the mcroconputer 4 term nates the recording
of still picture files and goes to_step SP21 where it wll record

i nt er medi at e nanagenent i nf or mat i on3%and goes to step SP17 where it wll
exit this recording procedure. Wien the user's instruction is to record
dat a rel athext; dhei madriozamiputerof gors toptewHPIh skheze it heillisequentigiy er 4
goes fromstep SP12 to SP22 where it wll 26 Septenber 2006 35 judge

whet fiefineh¥ TSIEBURSVITISIt AL NS MO VIO B! afeld§ ihegRr §¢ﬁt9a1 dlfskt.ttetﬂe%@égt t of
j udgnment in step SP22 i s negatlve the m croconputer 4 wll repeat t he

oper P e S of n fferatlve

t he %é%é}olaéogrpu A?Saé%iegh\égg FO gpe%nglﬁ &éé’%ltv*{gggngt IrF dmﬁlze t he
optlcalmk 2 as havi ng been described above with reference to FIGS. 6
and PO fhen goes to step SP17 where it will exit this procedure. FIG

11 shows a flow of operations included in the reproduci ng procedure shown
in FIG 6.0miles otherhanep mdencthegiser's desinudidrsisstoaected a 5HH pictrreddeput er 4

goes fromstep SP31 to SP32 where it will judge which the user has
I nst i beidréompeRe 4 SodtoftbRDsteh FRIEt] SPQS%h@reSit il Bﬂg&%ﬁe&l& ghe Wen
the user's instruction is for reproduction of novi ng] cture file, the

user has instructed to start the recording. If the result of judgment in step SP18 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 retated to finalization of the

optical disk 2, the microcomputer 4 goes from step SP12 to SP22 where it will




m croconputer 4 goes fromstep SP32 to SP33 where it will judge whether the
user has instructed to start the reproduction. If thejgegplebef2dogdgment
is negative, the mcroconputer 4 will repeat the operation in step SP33
When the above result of judgnent is affirmative, the m croconputer 4 goes
fromstep SP33 to SP 34 where it will provide a systemcontrol for
reproduci ng a noving picture file dgaignated by the user with reference to
t he managenent information held in e nmenory. That is, when the optica
disk 2 is a finalized one, the microconputer 4 will detect the address of
a filjedge whederdhat issr bas tinstraeted stoofstarhghe/mecaedinghellfi the remelt @i 1 t-in
menory thereof, and instruct each of the conponents of the optical disk

dri vgudginent &askepBPI2 {sendgative! tiR: maleioesmputdt 4 MIIQ%F_éﬁt thaherdtiorciase t he
opti Cal 26 Septenber 2006 36 disk 2 is not any finalized one, the

mcr r 4le iqon on
the BIgHBERF VA AR sl SHIRERRREL 4 mabii "enelpBROeo Rl 27, OO,
each of the co ts the optical _disk drive, 1. to read.the file from
Lhe e dEam SIEH SP2¢ 10 SHAR PR eV iclpains tieaptical SEK 2 25 baging BBt omput er
4 goes to ste SP35 where it will judge whether the user has instructed to
st op delseribeg nbdve withreference e FlesulG and 9j anid) thent goas st sipp SPIY whergegat i ve,
the m croconputer 4 will return to step SP34. Thus, the m croconputer 4

repquwm@gﬁqagr@@c@@ﬁrdn steps SP34, SP35 and again in SP34 to
sequentially read moving picture files designed by the wuser. On the other

hand, Vme'FI@el PORYGs £ R o?foﬂéyﬂ%nfncilﬁdﬁ fd Eﬁ@}éﬁf%duﬁﬂfg procedure

shown in FIG. 6. When this reproducing procedure is started, the microcomputer
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 picture 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 1s 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 cdnsideration on the basis of the VMG data held in the
built-in memory thereof, and instruct each of the components of the optical disk

drive 1 to read the file from the address. On the other hand, in case the optical




4 goes t o Aftepinsgmetingiibe eepro

-mcroconputer 4 will term nate the reproduci ng operation, and goes to step
SP36 where it will exit the reproducing procedure. Onjghgn@i®es2dtgnd, in
case the user's instruction is to read an extension file, "the

m croconputer 4 goes fromstep SP32 to SP 37 where it will judge whet her
the - user has instructed to start the reproduction. If the result of
judgnent is negative, the mcroco ter 4 will repeat the operation in

step SP37. On the contrary, when t result of judgnment is affirmtive,
the m croconputer 4 gges fromstep SP37 to SP38. In case the optical disk
2 i s dask 2risinotemyofinalizek one cHscomgracempatsy 4 willedeteet therpddiess ektheof a

file in consideration on the basis of the UDF data held in the nenory

t her ¢fé,inaoensidetationt onabb tndsid o€ 1P WEST andfVTHETOMOBAl heldsin the ve 1 to
26 Septenber 2006 37 read the file fromthe address. On the other hand, in

case g{l&’tﬁﬁgﬂ%ﬁm@ﬂu& et 8f R coRP¥néhBali (RE GoBRAt disRAUrNLY A6 PORITRY 4 W L]

dete ess o In° consideratron on the basis record of
t he itﬂtef'{rne%at managenent information held in the nmenory, and instruct
each 'Bf tHe ?ﬁggﬁ@ﬁts of the optical disk drive 1 to read the file from
the address. After instructi ng the reproduction as above, the m croconputer
ustion pydhevestbe meicradeampigter 41gossitastepuct ed to
stop the reproduction. |If the result of judgnent in step SP 39 is
negaiSPas, whiee i wildgodpe veethendbel u@® hasaaktricedttost§P3Be rdpreguction.

m croconputer 4 repeats the operations in steps ‘ 4
If the result of judgment in step SP35 is negative, the microcomputer 4 will return
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 xhicrocomputer 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




SP38, SP39 and again in SP38 to sequentially read still picture files
designated by the user. On the contrary, if the above jgagplcmbef 2d0gdgnment
is affirmative, the mcroconputer 4 term nates the reproducing operation,
and goes to step SP36 where it will exit the reproduci ng procedure. Thus,
.in this enbodi ment, the mcroconputer 4 provides a managenent information
‘generating neans for generating nanggenent i nformation for a file to be
recorded, and the DVD signal processér 14, random access nenory 15, anal og
front end block 16, notor anplifier 18, optical head 19 and spindle notor
20 f oead thodide firom dhe eddreds ngOrethresother haadcindéasg theeptichkdisk € ehbothat i on
with the managenent information for the file to the programarea on the

opti galy ¢indkizéd om¥,Sthe tierdbognPEeITHNRIll HepsctVvindeaddregsonél dhe rfiiani f or
controlling the operations of the managenent information generating neans

e
?2%%@@&%&%&@&2@&@8 ot 5o R Eﬁ?ﬁéﬁﬁeﬁﬁgﬁ%ﬁ%‘%’ 22%%@?@&%%’@@?%%024 e
4, ; . :
Bl EIQn ts oAt ABEAG GHRY Dk FOBBIESHS SbiheOPgHGUtk FRedeans. for

reading a file of each attribute recorded in the optical disk on the basis
~of t e readhtizeghleefroni thbaxddmesson recorded in the optical disk 2 in
conbination with the file. The optical disk drive 1 constructed as having

been descrAhedimBavEnWithdreproliecens as hbBold Ghe Mittt@nhPier 4szodsltb sk
descri bed herebel ow en the optical disk 2 is |oaded by the user into the

opti egaclitleded ¥su %udge whether the user has instructed to stop the reproduction.

If 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 us.er. 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 fdr controlling the operations

of the management information generating means and recording means, and it




turned on or when the optical disk drive 1 is turned on mﬁth the optical
disk 2 being loaded in the optical disk drive 1, the ngq

controls the DVD signal processor 14 and notor anplifier 8 to dr|ve t he
sled notor 21 in order to nove the optical head 19 toward the inner
circunference of the optical disk 2. Further, a |aser beamis projected
fromthe optical head 19 to the opti,gal disk 2. Areturn Ilight is detected
by the optical head 19 and is sequeé ially processed through the anal og
front end block 16 and m croconputer 4. The optical head 19 undergoes

t r acKongsctgetlasr with the compresy/exparsl bloek Grilvwadenmformatian precasher HVD

signal processor 14 and notor anplifier 18. Also, the detected return

l'i ghtbVv® FSE%Q@%;&'@@ESS@B’ 1dheasihnsd@esd nAeSs $8! addlobofrog@endalecl 16m t he
opti cal In the optlcal di sk drive’'1, various kinds of information

.reC°r1ﬂ893radrﬁ fzéthf 8&?{%%&&“@ ﬁﬁ&@g&d‘i’é mdiBe 29'0%1 r‘é@loa‘&' fﬂ‘%ﬁleﬁf& Gcqui red

the mcro orrpu ove serres ns an held in
the menpry buj n the mcrocomputer.4., ----, —=-z----- - =--- ept enber
2006 1381 dlecof RatB I HeeRIdq in 3he GRicahidEl,sm & DaFiSiOR Bitheq by
stanping or in case it is a finalized one having only noving g@cture files
,recormaniagdmelﬁllnfomt?élomlraﬂoo@fcdmu&leropuoal HiskaZ jucombimBosavithitbe fleled al ong
the inner circunference of the optical disk 2 and which is managenent

i nformati ofhd eptigalD¥igkpdidyerl cbhowddted talich@dayeh&ar descrifedo@eswd withs. Thus
in the optical disk drive 1, when it is instructed by the user to

| repr ogpgentdt PRI £ Aindics B wilhBe FRLGHE ARLBEIAR TS driven

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 1in 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 i1s 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
ltracking 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.




according to the VMG data by neans of the DVD signal processor 14 and notor
anplifier 18 to nove the optical head 19 to the addres$g@n@mber 2006
user-designated title (seek operation), and with the optigary ead 19

- undergoi ng the tracking control and focus control on the basis of the
detected return light, the detected return light is sequentially processed
t hrough the DVD signal processor 14,, header information processor 7 and
conpress/ expand block 6 to read vi d&d dat a conprised of noving pictures.
More particularly, a read signal being a result of return light detection
and whi ch lpgasedhe gprisdkdisk & isesisatdomiyl gptical gisk foraieddiostatipengpr ical di sk
2 is processed by the analog front end block 16 to produce read data, and
the rceae itlas & finalided aedhadigignoely aevddgapidnger fles GetbrRdethebint fige DVD
signal processor 14. Also, the error-corrected read data is supplied to

t he I’iﬁﬁ’i‘@éorhﬁﬁﬁﬁ"@hﬁﬁ%eﬂﬁﬁ@?iﬁfgﬁ id%lF% %&(gg Qf‘cﬁéﬁ%ﬁé&éﬁcﬁ%ﬁ’ dnLd @ﬂ]et he

data and the"m croconputier er, r ead

sign i s .suppl i tqQ the,conpress/expand bl ock a rqoken by the

mul ti ?é’i’&lﬁfi@‘sﬁf é‘nai‘?ﬁﬂ’&h&ﬁ g'B%Qﬂﬁe@l%iﬁﬂ&?OfWW 0 @aqﬁg Iﬁéyerr %If@égéd by

- the video processor 8 fromthe MPEG conpressed state and di spl ayed 26
Sept éhdeabavzoseriad ofn oppratiomsi t drhus? imrtheuppticaddisk drivexiemisn appar at us

via the video/audio encoder 13. On the other hand, the audio data is

exparinsicudiyd biyetheudiep tp temredace tHeloptichl dife, SPHing otz fomiv@q 12 for
nmonitoring or supplied to the external apparatus  via the video/audio

ﬁg\‘;\g\‘%g{:?rjd?v\%% Eﬁttﬁgs@M@%ﬂgtﬂfﬂeaﬂé f he 15VD SR 0L &s ¥t 19! hd hifor
amplifier 18 to move the optical head 19 to the address of a user-designated title
(seek operation), and with the optical head 19 undergoing the tracking control and
focus control on the basis of the detected return light, the detected return light is

- sequentially processed through the DVD signal processor 714, 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/expand block 6

and broken by the multiplexer 10 into video and audi‘o data. The video data is

released by the video processor 8 from the MPEG- compressed state and displayed




optical disk 2 is loaded into the optical disk drive 1 or when the optical
disk drive 1 is turned on, the mcroconputer 4 wll aneg@?teﬁlIBgrm'gi cal
disk 2 to acquire RVA data fromthe latter. In the optical disk drive 1,
when the user selects the noving picture capture node and VMG in case the
optical disk 2 is a DVD-R (as shown in FIG 6), the mcroconputer 4 wl|
update the RVA data held in the menﬂﬁy thereof to reserve areas for UDF
and VMG by reserving Rzonel. Also, 1'h case the optical disk 2 is DVD-RW
(as ShO\f\lln in Fig, 3), the mcroconputer 4 will simlarly update the RVA
dat aORdDEdBeRifar A2 Hssuppicdrie ahexiormlanpagtusyia dhe vidsio/aiHo\ensmiervoBS of
a first VIS by padding. When the user instructs to start the recording in

t hi s 18ondda ithe otherdexmdanble aaditi davialsexpaadse dyethiel aldiy Fopgsoed 1fameim t he
vi deo input block 3 and audio input block 5 and the video data is

compigsseshilied feth¢i BRitBF 92 ; &tp RSN oyt e
audi o da’?gajmigse conpr esseh bg ?ﬁzﬁzﬁa%lﬁlt%m 8%:2‘&%(? 1 {héu(lf}{{hlgiré? a}‘)@#gﬁ%/&l deo and
audi 9. dat a th onpresse re multiplexed by the nultiplexer 10 and then
the rift ﬁ%lggﬁ%ugéq"gnﬁ% 1rglﬁeader added thereto by the header infornation
processor _7. In the DVD signal processor 14 provided downstream the 26
- Sept enber Ipowee the optical piisked igiax sedeadable eirgior disks heovéven, sdwa teded
t hereto, and undergoes interleaving and encoding. According to the result
of t bptcaldiak® sdeadedntotthe opeical égkidrivy 1 @ndvidogie diftiou] ldisisativarn anount
of laser beamemtted fromthe optical head 19 to the optical disk 2.
Thusis Rirned 1 REAHRPFbESNDYtdrA TRl 2tk HenORIpCA disk 2 to acquire RMA
data from the latter. In the optical disk drive 1, when the user selects the moving
picture capture mode and VMG in 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 Rzénel. 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 VITSM
VOBS of a first VTS 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




disk 2 to sequentially record noving video data conprised of noving
pictures. In the optical disk drive 1, when the user i@ﬁ%&gﬁﬁ&,gﬂx@top t he
recording, a series of operations in the conpress/expan ﬁ 6 and the
like is stopped by the mcroconputer 4 to cease the recording of the video
data and then the managenent information for the noving picture file thus
recorded is recorded to the optical disk 2. Nanely, in the optical disk
drive 1, the mcroconputer 4 wll géderate nmmnagerment information fromthe
address, file size, recording date, etc. of the npving picture data, and

suppl multiylered ageaehts i ad osmat i conrdcaohheodyDaddghaherepr,0aad sondérgoand
record it to the optical disk 2 so that the managenent information wll be

recor; t.Q 4t Ho[=Ye] P ' Led.shd hen,
whon ThaIE&he (hd PRORED AiCRRCIE B Ml R SR RSB S e
VTS are .defi ned ddi_n and the optigcal head 19 i used to seek to
ar easA B QR 685@8&%3@7%%1 el W@Nﬁﬁ/&%seéﬁﬁ?’ina‘?m arthe QRHEE nat i on
is supplied to the DVD signal processor 14 and recorded to the optical

di sk Ixead 18ebi the optivali disknded Thrs! pighare/semantddlyafermed pp threopial cal

di sk drive 1, video data conprised of noving pictures is recorded for one

tit] edisKIi® sdqiehfigll ppédcid maVislg Wy dafa codpriced of dicving pimuiesg 26
Sept enber 200 42 picture file, managenent Information and the file are

(eoorded |y W BRI ARRIO1 T LS REREETE bl herORb o oo
file s%rllijes 0 3&‘%25853 in the compress/expand block 6 and the like is stopped by the
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, étc. 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 VTSI and VISM VOBS of a next
| VTS are defined by padding, and fhe optical head 19 is caused to seek to areas for
the existing VTSI and VTSM VOBS. Similar management information is
su.pplied to the DVD signal processor 14 and recorded to the optical disk 2 to define
the ir_ltended 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




lnformati on conprised of VISI BUP are | aid successively. Wen the user then
I nstructs to record noving pictures, the simlar operékwggémﬂgﬁﬂkﬁpeated
to sequentially record titles to the optical disk 2. In ca an opti cal

di sk having such titles sequentially recorded therein as above and not yet
finalized is |loaded into the optical disk drive 1, the nmanagenent

I nformati on having been recorded in conbination with the titles are
initially acquired along with the 4#BA data by scanning the optical disk 2
with reference to the RVA data, and are held in the nenory built in the

m'cr Qe IRUTIRE, rhandfément infopmaadhisid e fiload hecorged igfthe DVD @idies ect ed
- thro gh scannlng of the optical disk 2. In the optical disk drive 1, when

o 1 R ahr SR, iﬂiﬁfa@éﬁlﬁ%?t S R R T

to the managenent i nf rded in _combinati with the titles in
the HEMALERICOBDEISE d0 oV f Q‘Z&as,cmm éPIGH{IPaiiQ Pealaaé ASPASEHCBh  the
optical disk 2, and also the lead-in and | ead-out zones are defined. Thus,

t hi s infoptiaciah mﬁmﬂirisahob’é’TﬁtBUB dredaideqrcodssivelyn by a DVD pl ayer which
supports only the ordinary DVD format. On the other hand, in case the user

‘has_sel ectveﬁeﬁhﬁlestﬁéek et Lih?trﬁ&‘éo"t@'fhgsorﬂroﬂﬁ)vd%%': A eYMaher @ﬁﬁﬂw II be

defined in a virgin disk as 1n the recordi ng of eptenber 2006

oS B SR 907 228 oo
nean?inlo%tlsc\gﬁl Eifsrllc havmg such titles sequentially recorded therein as above and not yet
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 tﬁe 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 still picture node and the operation node of the conpress/expand bl ock
6 is switched to the operation node for a JPEG based t I on
When the user instructs to start the recording of stiI?%S% %ﬁ?@éﬁ$% this
condition, video data conprised of still pictures supplied fromthe video
I nput block 3 are conpressed by the video processor 8 of the

conpress/ expand block 6 into the JPEG format, and then nultiplexed by the
mul ti pl exer 10 with audi o data suppWded from the audio processor 11. Thus,
in the optical disk drive 1, the still pictures-conprised video data, not
any moving pictires by-updanngske RVideheldbinatheanemopy and disd paddingcordsmg and
sequentially recorded to the optical disk 2 as in the recording of the

novi g j : ' | j Ari - I i

o ot c B SRHCERdisk Y IO Rg L RpO A, fahe imaing BREACIOBIPHAR) o1 di ng
real dat but for recordi.ng still I cjur real data co | sed.of the
o1 s Blebte BB AU abbtastan RadsOf e SERone S EuRATHER Gin' (he
user instructs to record still pictures, subsequent still pictures are

r ecostdtrhed tortbe eperaian wiogk for adPillobaseddataetmpressioni ng, the address.

of each file is recorded to the nenory of the mcroconputer 4. In the

optical diWkedrthy@sds instreotsttoatareche geaigdilg of itill pliteteyigshisscaaidopmed by
t he user changi ng the node of operation or otherwse with a desired nunber

o oSl B dede o DR GRRRIRi B Wnapliial el a0
h_eI d cb?ﬁﬁr@&e ”3‘?% Lfde%e;ﬁ%ggs%%t 8%t &reo(}{)in%r%rs]?)eﬁpand 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 VI'SI and
VTSM VOBS are initially defined for recording real data, but for recording still
'pictlires, 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




I nt er medi at e managenent: i nformation i ntended for use until the
finalization, in successive areas for the plurality o | | re
files. Thus in the optical disk drive 1, for recordi ng6o~°8:et%ﬂgfrnb§ﬁbgg t han
any noving picture file, the files and nanagenent information for them
will be recorded in the order of a file and managenent information, and a
format for recording the files and nanagenent information is selected
dependi ng upon the attribute of thed4iles to be recorded. As above, the

optical disk drive 1 can also record still picture files not defined in
the RYpyisdgoof oidtkbsdes the held dal thdi sherdoryAlisoreoshéded,t he wiovisenaldi sk
having the still picture files thus recorded therein is |oaded into an

optig ' r L6h; b1 i h 8 OtheOfifRkizatidie in
mna’dﬁ%@ﬂ%ﬁéﬁyﬁ %Ig%‘%e\oeﬁlglﬁa{/ﬁﬁgﬂ%égnﬁﬁ eﬂggpdgoé qg%%c\éjrrgiiqnél to1 chea DVD vi deo
format such as VTS| oy the like s ..detected thr h a sear at the
ti meSWCE§PYR ?@éﬁ&lﬁﬁ,tﬁﬁr{{luwgyi 9% P@gdp’ﬁﬁggdgleén t Snghglbeeﬁ\@ﬁfg?gﬁgr mat i on.
Thus, the files of still pictures thus recorded and nmana em%rit i nf.ormation
for gtiwef 1] dor wiecbrding pdwesi files then @aycaavieg r pighitgg g, ﬂwy et #ody

pi ctures. Therefore, any ordinary DVD player can read a noving picture

il epfdimehtenit opFbgaktich Sor haeimowilh®entecondediint thiee of ddreof husile emdr ded
therein. "On the contrary, an optical disk drive which also supports other

a6 e IR SRS 444 58 Gl FRC-kibingPliel 116, Ebliomanganbr That

I'’ca havi ng the aforenenti oned optical disk 2

i b ek R B e

As above, the optical disk drive 1 can also record still picture files not
defined in the DVD video format to the optical disk 2.  Also, when the optical disk
having the still picture files thus recorded therein is loaded into an optical disk 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 VTS and VISM VOBS data as well as the




i ntermedi ate managenment information for the still picture files fromthe
optical disk 2, and the nanagenent information be al sggheh@nbs Joag nenory
of the mcroconputer 4. Thus, the noving and still picture titles recorded
in the optical disk 2 under the user's instruction can be provided to the
user. Al so, when the user instructs to read noving pictures, the optical
disk drive 1 can read the noving picture files on the basis of the VIS and
VTSM VOBS dat a as havi ng been descrddbed concerning the read-only optica

di sk. On the other hand, when the user instructs to read a still picture

il eintéhgediationesaganent affotmetibn lfer thie dtilbpictetcefilesdram thbephiasl diskf t he
i nternmedi ate managenent information held in the nenory of the '

m crgco ter gﬁﬁln' i dj ept ikl y read

acco?di%g&]t@et ﬁgargﬁﬁﬁgﬁh e edgﬁ%% a%lsh glr%!)c}:egie %t Eﬁ%%g%ut?fe tgiger ations
simlar to those in reading the noving pictures. |In the optical disk drive
1, tBUBFSOBYUERSE read data including the still pictures in processing of

the read data, the operation of the video processor 8 is chan ed%‘% t he
ni cr oconpThas, thet mowxpmandtshidl pictise tdﬁSarelwvﬁletblIb&mOEB@&irbe]égd“ or di ng
"to the JPEG and video data including the still pictures is nonitored on

the gRWdRS thitrddEon Euﬁme%eo@@dbdﬂﬁ) fHenplered Alkonwhbe thé deer mwtiuotseocoder 13
‘to an external apparatus. nerally, the still picture file is smaller in

R AR M DAL Lo B PRt gcpte e vever
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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
lmicrocomputer 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




46 in FIG 7. Thus in the optical disk drive 1, since an extension file

conprised of such still picture files or the like is rzgcge{jggﬁl,e 3doe! S
possible to mnimze the reduction of recording areas due to trhe recordi ng

of managenent files. Also, the internedi ate managenent information for a
plurality of files is collectively recorded for each file type being the
attribute of a file, whereby the operations for search and finalization
(whi.ch will be described in detail Féter) can be sinplified. Wth the
above operations, the optical disk drive 1 is operated by the user to
sequéntlfl@.| §. r ¥hos dnrtheiopgicahdisk idrivepl ,ctinee ahidxdengion dils cosaptisadl of r gi n

di sk, an optical disk having only noving pictures recorded therein but not

yet fai,palk; i s i iz [ [ [ iles
e e R kY 1 et
instrycts to finalize any of the abepve optica | sks havi ng novi ng and
stil IO%%PE?R#%% af%‘édﬁﬁéaqﬁﬁé?%qrﬁl%ogm, e’@ﬁﬁk g%qua for a computer is
gener ated based on the managenent information and internediat managemnent
i nf or nat i ohlsoadheiintamediatet menagement ipfosrmation Hu A plaralix %éfﬁl@%/ 15f  the
m croconputer 4, as well as on the managenent information and internediate
-manageileotivelyf provedédfogenet diledypy baingritle ragtritate nf afdeswibierelpy chair es and
held in the nenory, and the UDF data is recorded to a pre-defined area on

the %@r?t%ns fir$Karch aﬂcﬁtfhr}?l‘@é@icﬁﬁgﬁhi;cﬁrwﬁl BV Be sl inl GetdB1aERL &t Becor di ng

to o managenent ormat i or the noving picture fil'e, and

sim ls?ﬁ'pi’iffe%?orded to the

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

L'management information, acquired from the optical disk and held in the memory of

the microcomputer 4, as well as on the management information and intermnediate

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 genefated according to only the

management information for the moving picture file, and similarly recorded to the




26 Septenber 2006 47 optical disk 2. Thus in the optical disk drive 1,
managenent information for all files recorded on the opid.GalLLE Fige2 W | |
be recorded collectively in conmbination with the files to the UDF area for
- recording the first nmanagenment information, of the nmanagenent information
recording area on the optical disk 2, while nmanagenent information for
only a noving picture file having a specific attribute, recorded in the
optical disk 2, will be recorded in4onbination with the noving picture
file to the VMG area intended for a DVD to record the second nmanagenent
infORg%kh@@hﬁJQUS, when the optical disk 2 finalized as above is reproduced
by a D player, files recorded in the optical disk 2 will be read with

ref erence VD-.0f i : ay e i te ] b bl et @,

posi 1 vel y Pk 1 Spflenb UiE Qb of.e BprbBERER lnfolifiaBGESoh 51 ' fles g

I nfl uence recording,.of th I les ch as still picture files.. \Wen
opr etoTag Suale SPEFHTINs AWEhbrasFoe Al eave b P bt O U s
defined in a file managenent format corresponding to the fil e managenent

syst efdesf ta tthe cdButasea diod tecordingptiteefirsd [mhansgrimadcinfbimheationsefl tha t he
UDF (as shown in FIG 8), it is possible to read the noving picture file

~as Wehhnaserh86t Bifbhhati®h GEUsRIiIAE la@ea bR thideostidd] cdikk dl, Sihile indgndgeddifit r uct ed
as havi ng been described in the foregoing, the nanagenent information
recorded hHGP T Bﬁfyi thl}%frﬂg Bicftﬁﬂeeﬂieshaving a specific attribute, recorded in
| the optical disk 2, Wﬂl.bé recorded in combinatioﬁ with the moving pictufé 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




converted in format according to the attribute of the file to permt
recording also a 26 Septenber 2006 48 still picture flj@@&%@ri(ﬁw a
noving picture file, for exanple. That is, a noving picture file is
recorded in a sequence of managenent information, the file, backup

I nformati on for the managenent information with the DVD vi deo format being
applied to the file and managenent information. On the other hand, any
file other than a noving picture fi¥#8 is recorded in the order of the file
and managenent information, and thus a file not defined in the DVD video

f or natillcsintire fﬂ@mlli@ie@kaWatﬂm@Min turef filee ficreexammplee readi ng of the noving

picture file. A so, by readlng iles of different attributes fromthe
optical di h t 8o5rRA irl W SEqTRkicerof RiarigBffent han the
novi ng pi cﬁﬁre fita1 g’é&@&?l&m eaéfe g%gve agylﬂot her | e than argrmw ng

pictur file c rea for ut|I| ation Also

recorlﬁ QFEnatiphy d e?ﬂ 'B%‘g‘?upslq ppatieR i ﬁ“?rﬁﬁ’é]&gﬁg’r‘?flt 1?%(@%h8ﬁ§%hﬂ%h¥
conbination with all files recorded in the opti cal dISk to theO(I;I
nmanadaWEnvideof formet ibeing epplied e the &ile and mamegspenitinformaatian. i danit e
conbination with only files having a specific attribute to the second

_managgiBnhand, Hidr fibd ofierrBeRn racin0g iy Fﬁ:tufd files ipaordddin the eakdr tifeheovi ng
picture file by sone ordinary DVD players and all the files of noving and

Sti 1Rl St e AR Bt GHIMEE shd ERls FERR Hof WRAHEABAL the DVD video
mformat can be recorded vs;ithout any influence on tl;e reading of the moving i)icture
file.
Also, by reading files of different attributes from the 0ptical 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
- mapagement information recording area and management information in
-combination with only files having a specific attribute to the second management
Minformation 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 presént invention is hereinafter

explained.




The second enbodi nent according to the present invention is hereinafter
expl ai ned. 26 Septenber 2006 49 In this second enbodi tent of
a still picture file recorded in the optical disk 2 agﬁgﬁp?ﬁggggggt

enbodi nent can al so be check by an ordinary DVD player or DVD recorder. It
shoul d be noted that the content checking in the second enbodinent is
destined for an optical disk not yet finalized. FIG 12 explains the
content checking in contrast with tHf& in FIGS. 6 and 9. In this

enbodi nent, of various files recorded in an extension format, one

converti bllg fhis Bxtand devotionent, ttee condan ofad atill pictony €ile edcdrded in the
MPEG formatted video data and re-recorded to the optical disk. Thus, the

For {Tﬁognxt(f)élo%??éﬁél% oday Eﬁ"%ﬁe it Qm%%ﬁpﬁgnf/ ;égféga‘i'ﬁgﬁg dHECRNR ﬁro@:{ epyged even

i f ical "disk contarnrng ta1s not” finalized. Also for a
f or mat - conver file, . managenent. information for the file is recprded as
i nt eFHBYPTA08 gereFder; b eHRRIh PeoRItE ﬂ?"ﬁeth@pf:?‘?:t&p{ hegking: 10 HBE di ng

t hereof there, and the optical disk is finalized to record VMG for

r epr sggond embddintent iodestineddiov entapdioal desk wettyet fimadigedi n a conput er,
managenent information is generated for both a file before converted in
format andRIGhE2 EkpRisPheesdrtent chdckin@in apgiragoith ehattin KIS a6 apd<n t hat

these files can be accessed simlarly to another file. Also, with these
oper aty 0B boifiddent Poft Yifold MRS fddfabd GOANCEkRGsidh TRMHMEE, one
cc;nvertible to DVD vidéo—formatted video data fs c;onverted to MPEG—fofmétted
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 1s
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 ié generated for both a file before converted in format and
the file converted in format and recorded to UDF area so that these ﬁlesr 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 managed with one piece of i nt er medi at e fﬁ%%gﬁﬂ%&tzooe
information is converted so that each format-converted picture wl
included in a series of pictures in the 26 Septenber 2006 50 DVD vi deo
format, and thus the plurality of still pictures can sequentially be read
by the chaptering in the DVD video format. Also, the file is forned for up
to 99 chapters at this tine. Wen t#é nunber  of chapters is |arger than
99, the file is broken into a plurality of files, to thereb pr event
depaDVngifd@Onﬁomﬁtlar[d thatsi the fyrality cﬁ\mﬂi/pd:eturefsotramsequm@ lygescraadcal |y,

I n such an optical disk not yet finalized, there are reserved UDF and VMG

ar ea%m}‘n rc'ilgf)'%al'%tg ihflﬁeiWﬁvﬁeb%%ﬁf.emial side by reserving Rzonel or by

paddi ext ensi on ' e EF and i nternmedi ate nmanagenent

|nformatio DK.fQ ext S|onf EF, ar I n
FIG 12. ﬁottlli‘fesf[ ilgd E?IEDP% LR P Plt) hépnggf ﬂﬁggf&ﬁj%y £ eélﬁtse rgﬂ%)llrlvgcess
the data for content checki ng, the extension fjle gei.t ect ed ba%ed on the
i nt erfediapters iataugendhan 99nthy file ivhraken Bie R qufél:lt}i At il tg there
JPEG-formatted still picture file, MPEG 7-formatted noving picture file,

_noVi Rgedridebarting froaoty iisedtioh tanthéD VID Medeceformall these files, the
noving file picture undergoes data deconpression, then undergoes dat a

Y5 MBS S Pttt metioy oo
UDF and VMG areas starting at the mner—cucumferenual side by reserving Rzonel
or by padding, and VTS, extension file EF and intermediate management
information DX 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 management
information DK.

Such files include a JPEG-formatted still picture file, MPEG-7-formatted
inoving 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




On the other hand, the still picture file is deconpressed or expanded, and

then thinned to have a nunber of pixels corresponding tzes%gém%’ 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 26 Septenber 2006 51 to one piece of internediate

managenent information DK so that the | pictures thus generated fromthe
still picture files will successi vebl) be laid, and fornat-converted data
is recorded to the optical disk. Also, each | picture is generated so that

each th onRigites of witbimbdatnmaahganent infotrhetiBYDKisoehat trenfpictiive thus
format -converted files thus recorded are recorded as extension files other

B : . S . ! ) il
than LUNSELES Efeoﬁiﬁ : gsﬁu p‘?ém?@mﬁvgg TRELALR il %hd'f@fxﬁﬁf@éi%ﬁéhécﬁ

reco ext*ensi on simlar her files. e

I nt er pedj at e nagenent . informatjipn DKL is.conprised h | G 7.
For -K@%i%ﬂ%@%fﬁ%oﬁﬁﬁﬁl%gﬂs,k' rm"é’ﬁﬂg eﬁ‘?]llt B}‘%E&gﬁcﬁeéﬁfﬁgd 39%? é@ch?r e coded
as in the first enbodi nent and VTS #2 and EF2 are recorded. Wien it is

i nst mictueel willybet tnee dsapten im thed2¥EX videe fiormétf or content checking of the
still pictures, the data is converted in format to define a VIS. VIS #4

‘and #5 ar erKefdshiedonhkered filéd tusdevdsiedmrakecdrded avroteeisammfides other nunber
-of pictures in the format-converted file is larger than 99. FIG 13 is a
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after the extension files similarly to other files. The intermediate management
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 VTS. 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 formf;d 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




optical disk drive is generally indicated with a reference 31. The opti cal
disk drive 31 includes a conpress/expand bl ock 26 forpg&chiepBle0pE0Cessi ng
circuit. The conpress/expand block 26 is controlled by a m croconputer 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 26 Septenber 2006 52 al so includes
an interface (I1/F) 28 by which it i $2connected to a conputer. Thus, the
optical disk drive 31 is able to acquire video data formatted in any

nManneflso iAdldEes datigierRice - (Qr2ebhewhidman id Remntaeaabt £doaipgutér. piThi es as
well, and record the data thus acquired as extension filés to the optical

disk 2. In.addi.tion: 1o [ . Of r i.on t] i sk
ar  vate STk ks ] 08 e bR e P RN AR bRl T
optical disk drive 31 can record varioys files each as_an extensipn file
to t HadepGakn etel bk Oéhera‘ili@ﬁaﬁ) rf@a@attﬁaénélow&r@s a8 W%lrln%f? a%raﬂﬁe pi cture
file and noving picture file of such extension files thus recorded and

r ecordhth biens scquatedcasramensdn flileeta the dpticptdidal. di sk 2. It should be noted
that since the optical disk drive 31 is thus constructed identically to

~the opti Caqn duahid tyehd ANEERInsS OFBhEURfirtRatiofed f G518l edisksdrivBel sane or
~simlar elements thereof as or to those in the optical disk drive 1 wll

e | SRR 4 T P, e s OO B BRI 2,
exp! aciarﬁsre%(‘)gcli (\)r\eﬁ*igl];s %?e%rgcgoagsaﬁnggfenis{loé Bfe tr()e&(e):roogt{é%l sk ,d and a src])drgzrtd |
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




~the control of the mcroconputer 24 in the optical disk drive 31, in
contrast with those in FIG 10. The m croconputer 24 ogReuehBer 86
recording procedure in addition to the processing procedure having

previ ously been described with reference to FIG 10. Mre specifically,
when the recording procedure is started in step SP41, the mcroconputer 24
"goes to step SP42 where it will judge whether the user has 26 Septenber
2006 53 instructed to finalize theddptical disk. If the result of judgment
i's negative, the mcroconputer 24 goes to step SP43 where it will judge

Whi chhdthrtetb 66 fhiagizel et opitAddiskecdf dingesllt af jedgmient @ okphtve,rtbeor di ng
of an novi ng plcture file or processing for checking of the content of the

Isﬁllslt lm@tch tff:f eﬁe gn%‘ﬁ ol 's r IspRVRine¥d de oy 1P dﬁﬁ?é Wl’l\ﬂ’f}{: th1&)sep fasS

&cord an extensi m cr ocorrput er
24 wi || hrou ste S SP18, 'Spjﬁ?l’ SP20 .and SP21, as in.the Ifll
enbom%ﬁ’fﬁte atI@CP BECP 2B eyeidipR ifils Terarding of ag Maving RigHEe Af ETacqui r ed

with the use of an imaging nean, a still picture file supplied_from an

ext epradessimgafort eieching vhrtheumnténtesf thepsill gucturofile Hecasadmg by DVR t he
interface 28. It should be noted that when data supplied fromthe conputer
is t%({[’eﬁ) &ﬁ% ed to the optical disk 2, the input data will be supplied
di rect to the header information processor 7 with interruption of the

oper AT o0 heh Ui SRRRS SHRGAAR: RlBFBy 'edchfa il lachivh fbiehet e
microcomputer 24 will go through steps SP18, SP19, SP20 and SP21, 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 interface 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




noving picture file, the mcroconmputer 24 will go through steps SP13, SP14,
SP15 and SP16 as in the first enbodinment to record a 7B SepEmBECionge file
acquired from the imaging neans to the optical disk 2. On the other hand,
when the user's instruction is determned to process the data for checking
the content of a still picture file, the m croconputer 24 goes from step
SP43 to SP44 where it wll judge whether the user has instructed to start
the operation. Wien the result of péidgnent is negative, the mnicroconputer
24 will 26 Septenber 2006 54 repeat the operation in step SP44. On the

cont rrﬁ)é’att}‘l@%?eﬂtﬁaﬂ ﬁﬁs}tleg SH44.udoaeht coatrasf fwhemttienesultd joidgmenbiput er 24
goes omstep SP44 to SP45 where it will search the programarea for a

for natfﬁ%lﬁaﬁgé; hlgflz 3’?{?&’%(?%1&%26%& re?faf:rb}ne stedh dpuactpepast s eg@ Gf aggput er

24 w3 conversion of the fi and recorded
the format-converted file tqQ the optical. disk I n next step 4 t he

mi cr seargutherprogrimages foiw W@Fatm&:‘@ rsﬁghenﬁB? PJ‘@SH@F‘%&% file
to the optical disk 2 has been done. Wen the result of judgpent .is

negatth¥ enidrbeomipatarhpuilt anake tigo aforbamintioned tiopmspagnvgisioa ok thg file
continuously do the due operation. On the contrary, when the result of

~J udgngent 'ﬁ{#ﬁﬂ fgRhh i ont e il REQBItRA] Akkapes to step SPA7 where it
Wil | rﬁ?@croercg S © BUP and i nternedi ate managenent information DKL for the

1o cdop od BRGSO AFERIRGPORTE, 8 PeB AR ARE SR
recorfgr \gcsztlardaigg tﬁsﬁ%evt%s %hé %ptical (iisk‘?, has been done. When the result of |
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 judgmgnt
is affirmative, the microcomputer 24 goes to step SP47 where it will record VTSI
- BUP. and intérmediate 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 VISM 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 optiéal disk 2 in step SP50, and return to the
initial stép from step SP48.

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




define VIS, and return to the initial operation fromstep SP48. On the

ot her hand, when the user's instruction is determ ned bg sbhRabtZokhe
~optical disk 2, the microconputer 24 goes fromstep SP42 to STP49 where it
will wait until an instruction conmes fromthe user. Wen the user's _

I nstruction conmes, the mcroconputer 24 finalizes the optical disk 2 in
step SP50, and return to the initial step fromstep SP48. FIG 15 expl ains
the operation for content checking 8F the still picture file, in contrast
with that in FIG 8. FIG 15 shows a-directory structure on the optical 26
Sept gfiflein 2Q0Epudér. di Alkstillpietirerfiietindicakdswith“DSCHQH E fsidomvientgdaateed wit h
"DSC0001" is converted into the MPEG format as indicated with an arrow for

recorgi Pid Gticdlld Kuith iaR ar¥bly AHIEDET tHd opficdli dikks #i | | be
incrégéggP%E%ﬁséegcgﬁécﬁﬁggvd&%&% a ?f?fter&%ercg{rgc)ied in the optical disk is
converted in faqrmat for recordi.ng, whereby a file of still pictures other
" than Mﬁbeﬁ’i‘@ﬂ é’s?liuﬂﬁ%g’ﬂ é’(?lparetaﬁ%‘foptical di sk for exanple, can be
recorded and the content of the still picture file can be checked even in
a st andar dndpeiseadndesibatiiinest, afidorecsirdetin the eptieal chisk & £QBVGHEES B nat by
the format conversion is an MPEG based file, and by converting the still

. Pi Ct Yombt Ifer &é&@dh@%&b@@e 4 filpi oft stilepictuhes Horerethan anweidgedidtites, can be
reproduced by an ordinary DVD player to check the content of the still

BctfeEoldddin Bk 2Bt biskSof @xRfiple AR rdoBrddaFarkl B ESTIBALSY fi iy ded
picture file can Ee checked even 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 1
pictures, the format-converted file can be reproduced by an ordinary DVD player to
check the content 6f 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 user'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




nunber of format-converted pictures in the file. Mre specifically, by
limting the maxi num nunber of chapters in a file to 93.gegiRBeInog" di nary
DVD recorder is allowed to reproduce a format-converted file. Thus, even
i-f many still picture files have been recorded together, it is possible to
check the content of such still picture files. Al so, by recording,
according to a user's instruction, nanagenent information for all files .
recorded in an optical disk to UDF Abea which is a first managemnent

i nformati on recordi ng area, and nmanagenent information for only a

f or mdndconiwer tidel réddrded mlaroeigh, foomhay canvérkeni toi VVBGI ares edaches aisecond MPEG- 2
format 26 Septenber 2006 56 and only a file recorded through fornat

convepaihggerhenMEoA&AOHE ity A£G IpoSBBRIRITERLCH RIOLERILOBS BEOr i ng

area, It Ts possible to chec e conten the still picture even in the
ordi nary reproduce-only DVD player. In ter, both a file not, yet
convertbmiaife Sy ety o ivee thuly ERVREPGier cabn b Dmuedr bl
wher eby both such files can be used as indexes to edit video data with the
use of Tide net et convartadeirs farmat gndyeefile: epweartashin forat wan, beareprodieed; he
optical disk drive according to the present invention can be operated with
~corr exhersbiyngothatiche§les dad)beThigddaeitdegdesmenedithddedidach adthothensset ofagcor di ng
to the present invention is hereinafter explained. FIG 16 is a chart for
expl aji] WchRY HiR TBEY&t LBhFEAGRAA! forlBR2GGEMus the optical disk drive
. according to the present invention can be operated with 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
‘tobe 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.




i nformation irn contrast with that having previously been described with
reference to FIG 7. In the third enbodi ment of the opkiselenflbSK0dri ve
I

according to the present invention, management information for al
extension files having so far been recorded in the optical disk are

al l ocated as internedi ate managenent information to be recorded in
conbination with the extension files, as indicated wwth an arrow. As w |
be seen fromFI G 16, just by reproéacing the internedi ate rmanagenent

i nformati on recorded at the end of a recorded area, it is possible to
acqui(de Otheagmbedimentsor mat i on such as address etc. of all internediate
files recorded in the optical disk, and the operation of search for the

Sinter nedi afi. FRRSACTRARINdN ALIBbEAN dRABrBEd SEdRIAingd tROIEPRONEIAD! V. 26
Sept enber 200 57 (4) O her enbodi nents The present i nvention has been
descr edd.con er in%)ft he fhr%; to thi rc% enb(gdi m::nt%l t hereof .in g{kgi ch a
seri STRRPATIEES PSFON W (WhiT, &c SFHEH PLt SPEAUOBS o1Sa IRGC ot SOEMASa i g
program pre installed to the optical disk drive, but it is not, limted to
t hes geeoisbag 0B FeRroduptng prgrameprpriasieleditabe optinalcdisk Wriye, Yubk igpptied to
maki ng such a series of operations according to a program downl oaded via a

“net wairkited ¢h tlasetdmbodineentet  Thavisplagp@senr @wedtaon vha vadehr lb@a%plé:éd
recording media. Also it should be noted that the recordi ng nmedium nay be

e R Y e
. network such as the ‘Intern‘et Or a program pro{fided via a variety of recofding 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
embodilﬁents thereof appliéd 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




enbodi nents thereof applied to an optical disk drive having an inmaging
function and an optical disk drive which is an externagé%‘gféhg,gle gyt of a
conputer, but it is not limted to these enbodi ments. Na , t%e pr esent
invention can also be applied to performance of the above recording and
reproduci ng operations under an application programfor a conputer. In the
foregoing, the present invention has been described in detail concerning
certain preferred enbodi ments thered® as exanples with reference to the
acconpanyi ng draw ngs. However, it should be understood by those ordinarily
ski | Idedined ihhhe @apbehBed cladigspr esent invention is not linmted to the

enbodi nents but can be nodified in various manners, constructed
~alternatively or enbodied in various other forns wthout departing from
the scope and spirit thereof as set forth and 26 Septenber 2006 58 defi ned
in the appended.clains. Industrial Applicability As having been described
int Bd?gtg@g%r%}cag’él&% ding to the present invention, a file of still
pictures other than noving pictures for exanple can be recorded by

conver t i ngAs having bean déscribed in g éonegoing faceomling o the preseddovetton,n
conbination with the file according to the attribute of the file. Thus, by
convey filehof sbi#l piutamss ¢thepthidd move@pietrénfdmexanplecaln Be ykcaradd by

re-recording the file, a file of still pictures other than noving pictures
for SetBheathderdaraA" ¢80 B0ImdnigcAoRt Chtfofthalifif & 'bt McditiE@siFan be
checked everrin a standard optical disk drive.

combination 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 moving pictures for example can be recorded and

the content of the still pictures can be checked even in a standard optical disk drive.




26 Septenber 2006 59 Clainms 1 A recording apparatus conprising: a
managenent information generating neans for generating

information for a file to be recorded; a recording nea%agg%ﬂ%fé%c&ordl ng the
file in conbination with the nmanagenent information for the file to a
program area on a recording nedi umg@nd a control nmeans for controlling at
| east the managenent information generating neans and the recordi ng neans;
a format converting nmeans for converting the format of the file; and a

r epr oduci ng rreans for reading t heGlaims recorded in the recordi ng medi um
the contro converting the format in which the file and the
managenent |rﬁ¢(8' quqre;twc REIIENEe are recorded to the program area

according to the at ute of the file; the contral eans bei n structed
by the et TRRAABGRIED) oIt SRiREHOE SRS Bb $ e JRUTAERREPD: ot t eq

conv PO DB foB i€ PR RS Coorting of the i1 e S?SXSr “winthe
management, | i %ﬂ@kg@d}mtﬁr% %@'ﬁl@ iTESthatfon’ rgﬁé(%% St ¢ Set

forth in claim erein e co trol means converts g f or mat

of t NRfdridaGioR Tor the FlERPHR %afé&f(ﬁfﬁfﬁcbﬁﬁnéﬁ{éﬁﬁﬁlﬁ %dto the attribute of

the file by recording the and the management | nf ormati on:
: a control means for controlling at least the management information

generatmg means and the recordmg means; )

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 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;

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,.
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




in case the file is a noving picture file, so that the managerrent
information for the file, the file itself, and backup Ig&ggglzg%for t he
managenent information w |l successively be laid in t |s or

case the file is other than a noving picture file, so that the file and the
managenent information for the flle@re laid in this order. 3 The appar atus
as set forth in claiml, wherein the control neans sets a recording formt
for the file and the nanagenent information, in case the file is a 26

Sept afibeihg e € foprecogling Bitthe B\;I‘]Dkzﬁieoffomng{tecor ding in the DVD video
format. 4 The apparat us as set forth in claim11, wherein the managenent

| nf orjma fg@%ﬁifﬁg ¢ Fapstin tchﬁnfuf tvﬁﬁéreﬁlnﬂles hfa?lagémﬁeﬂ@ 1ﬂfb§ﬁat1<§1 The

apparat us as I'n clai m conprising a reproducl ng nmeans
for rep dUCI n%Fh}e flle of, eac Fl?aﬁt ri bute recorded in the recordi ng nmedi um

on th‘El 8%?@ el‘?éldﬁee?ﬁ @ﬁ’f?t mation. 6. The apparatus as set forth

in claiml, wherein the control means i s instructed by the user to control
t he r%nadﬁtﬁemparﬁw@rwt&n@ém 2l hgfurbign sompaising a reprosiuginggngatns t o
record: all files recorded in the recording nmediumin conbination with the
managfemrapradatingdic file éDeadhhattfibhiesrecordedf inrthe neeoatiegentdiiinf an tiet | on
recordi ng area of the managenent information recording area on the

‘ recorgysmoﬂﬁﬁlmghag@melﬁqhyoﬁﬁdt% having a specific attribute, recorded in
the recording nediumin
- 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 récord:
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.




conbi nation with the managenent information for those files to a second

management information recording area of the managenent iSQétﬁfrnHBIiO@@
recording area. 7 The apparatus as set forth in clai mg, erein: the

first managenent information recording area corresponds to a conputer-
based fil e managenent systenm and E@P second managenent information

recording area corresponds to a DVD "video format-based file managenent
system 26 Septenber 2006 61 8 The apparatus as set forth in claim®,

wher e§ n t HEhe opPartus 48 deisfordeihalfign bOowheret tHetkdniiR] iRsaag Operatesitof or mat i on
recorded in conbination with the file in the recording nediumto a nmenory

and hol d i Lcb el nARf ROR RSB RIBARNCR! c4:bRkABA v Yk e tFCOr ded

to the managene g area from managenen
inforpation . held in the nmenory. The. aratys as set forth in claim1i,
wher ﬁr?‘f‘%‘d’f‘]&nﬁ‘ﬁ@m%rﬂ/@meéﬂo‘%'ﬁ"%lf(’}sigétr%%%é&ﬂbased one. 10 The appar at us
as set forth in claim1, wherein the format converting nmeans converts a
still pictganergte | et manpgovpet. groanationitet be ecardethto Hlpananagement set

forth in claim1l, wherein the control neans divides, for recording, a file
t o benfeaatdadetordime aesdormthanmaaganemdinfgmeon Hedé imthelhmemoty. pi ctures

in the format-converted file.
9 The apparatus as set forth in claim 1, wherein the format-converted file is an
- MPEG-based one.
10  The apparatus as set forth in claim 1, wherein the format converting means
converts a still picture file to an MPEG-based I picture.
11 The apparatus as set forth in claim 1, 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.

12 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




12 The apparatus as set forth in claim1, wherein the control neans is

I nstructed by the user to control the nmanagenent info | gens ating
means and the 26 Septenber 2006 62 recordi ng neans fo?gﬁéggﬁglng éf: al
files recorded in the recording nediumin conbination with the nmanagenent
information for the files to a firs » Managemnent i nformation recording area
of the managenent information recording area on the recordi ng nedi um and
only the format-converted file along with the managenent information for

t he fidcordifg ancme docredBRBGEOENt | nformati on recording area of the
managenent information recording area. 13 The apparatus as set forth in

claim 12, ARRELN EASIERNN Olhe T3R0S IARE AbSRm L dofARnioH oW age et

i nformation recor n conbi natron w -converte iTe in the
R R R L e
recording area fromthe nanagenent information held_in the nenory. 14 A
r ecor diea@Litke monagementds og re¢ordinganga ondhe rerending dnediHey annt
information for the file in conbination to a program area on a recordi ng
medi ;J(r)n be\/\djllﬂlyem&: foanfaocomterted e cltofig evith ttlee arhagbment iaipemationi fof or mat i on
e the file to a second management information recording area of the management
- information recording area.
13 The apparatus as set forth in claim 12, 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.
- 14 A recording method of recording a file to be recorded and management
.information for the file in combination to a program area on a récording 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;
‘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;




recorded to the programarea is converted according to the attribute of the
file; converting the format of the file; and reproduci i recorded
in the recording nmedium a specific-formatted file recg?ggggﬁhé?%gﬁ
recordi ng nmedi um bei ng reproduced in the reproducing step; 26 Septenber
2006 62a the file reproduced in tQQareproducing step being converted in
~format in the format converting step; and the file being recorded al ong

wi th the managenent information to the recording nmedium 15 The method as
set forth the fileaieprddiicedtinrthe reploeucagostdp ngirigcomtertdd inhforfriat én thed t he
managenent information is: 26 Septenber 2006 63 in case the file is a

nmoVvi nﬂ)rﬁiaﬁébﬁx%ﬁiﬁ%&e ash@rmat in which the managenent information for the
file, the file 1t3Sel Pf and backup information for the managenent

informatio ' cessively lai.g ign thi ;o [ e e file
s other thsnle JHIFECREDURY altig Jith' e, RiahoBhSh: iffFatofiTR G
managenenf, i nformation for the file are laid in this order. 16 The nethod
as sSCCORIREMEIIWNai m 14, wherein in case the file is a noving picture

file, the recording format for the file and managenent information is DVD
15  The method as set forth in claim 14, wherein the recording format of the file

and the management information is:




video format. 17 The nethod as set forth in claim 14, wherein the
managenent information includes at |east the address | he file.
18 The nethod as set forth in claim14, wherein the fi?@ggﬁ&ég%ﬁﬁg§tribute
recorded in the recording nmediumis reproduced on the basis of the
managenent information. 19 The nmethpd as set forth in claim 14, further
conprising the step of recording the managenent information recorded in
conbination with the file to a managenent information recording area on

the recor dinnéhseBile Yile it RemoRtQ floddrestiRp af forinaein iwitthi dhe ndragesieaps of
recording: all files recorded 1n the recording nediumin conbination with

. Wﬁnﬁrﬁgﬁlm@%ﬂf ¥clf, Wil b cRip iR fGtuldtioR! foAG GRARBLmG( o Mt on

recor area € managenent | nfornmation recording area on the.
recor.di.n di u and onl.y.fil.es ving a gpecific attribute, recorded in
- the r@%%&‘ﬁﬂh?%?%ve}%bgéﬁﬁéﬂﬁgﬁ Oig%ean 4 conbination with the
managenment i nformation for those files to a second managenent information
r ecor di ng inrease dhe fihe inathgy dhame mowing pieon file dofarmad in yrlueh hoite net hod

as set forth in claim19, wherein: the first managenment infornmation
r ecorgidnganigranainfesmatids fowotha fileanplaicdin thiserleti | e managenent system and

16 The method as set forth in claim 14, wherein in case the file is a moving
- picture file, the recording format for the file and management information is DVD
video format.
17  The method as set forth in claim 14, wherein the management information
includes at least the address and size of the file.
18  The method as set forth in claim 14, wherein the file of each attribute
recorded in the recording medium is reproduced on the basis of the management
information.
19  The method as set forth in claim 14, further comprising the step of recording
the management information recorded in combination with the file to a management
' inforﬁlation 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




t he second managerent information recording area corresponds to a DVD

vi deo format-based file managenent system 21 The neth th in
claim19, wherein: the nanagenent information recordedgﬁﬁ e%%%ﬁ%@?on W th
the file in the recording mediumis recorded to a nmenory for hol ding

t hereof ; and the nanagenent infornaé%pn to be recorded to the nmanagenent

I nformation recording area is generated fromthe managenent information
held in the nmenory. 22 The nethod as set forth in claim 14, wherein the

f or medofBinYA6A eifti | Bel %@i&geﬁ@ﬁﬁ RASEELtRAE - for 3thdie MRENOW as sebndorth in
claim 14, wherein the formal converting step is to convert a still picture

file . ' ! £h ] .alm 14,
wher e'#l HWIEC%P g&ﬁgﬂlroéc%rc gléd(jﬁg Oaré%eo-f'}guf:% ra gfe%g%ﬁéorﬁ%@xft}ge%@%@é@]di ng
upon the nunber of pictures in the format- converted file for recording to
the pH&%ram area. 25 The nmethod as set forth in claim 14, further
conprising the step of recording the managenent information recorded in
conbi2(ht i ofhennethodres set fasth i ¢laimadQgelrerein: i nf or mati on recordi ng area on

t he recordi ng nedi um 26 Septenber 2006 65 the recording step further

i ncl udi ng fhie firlsepmanhgément dinfeimatibn f iré@FdigC 04rdad cobrespendscay di ng

medi um in conbination with the managenent information for the files to a

FIT St SRPRARAETRRA Y AR dntht s§5EhANE

the second management information recording area corresponds to a DVD
- video format-based file management system.
21 The method as set forth in claim 19, 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.
22 The method as set forth in claim 14, wherein the format-converted file is an
'MPEG-based one.
23 The method as set forth in claim 14, wherein the format converting step is to
- convert a still picture file to an MPEG-based [ picture.

24 The method as set forth in claim 14, wherein a file 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.

25 .The method as set forth in claim 14, 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;




area of the managenent information recording area on the recordi ng nedi um
and only the format-converted file in conbination wthokke,aRpagemENt
information for that file to a second nanagenent information recordi ng area
of the managenment information recording area. . 26 The nmethod as set forth
in claim25, wherein: the rranagerren% information recorded in conbination
with the format- converted file in 5he recording nmediumis recorded to a
menory for hol ding 26 Septenber 2006 66 thereof; and the managenent

i nfor mat i afie k&d?Qinate fAnthdrinélD@ingRASIRPB Y rédtr@ingat i on recording area is

generated from the managenent information held in the menory. 27 A
recording g ogfedMd b £CR WY rdodriih fledifind SEOTARRAGIPRACTRD!
information for the Trfe rn conbinatién 10 a program area on a recording
nmedi um wherei.n. the format .in which the file and t.he managenegnt

e ang S dnfopripgion Jaabe Jils 6 & HEst JaAEsnal dat e BoR JEF RS cor di ng

to the attribute of the file;, converting the format of the file; and

r epr cifee pf thetmandgement daoraation seeardinggaer an e resording medip@e phd c- f or mat t ed

file recorded in the recordi ng nmedi um bei ng reproduced in the reproducing

. jstep;h t he dly e thiee pforthat-@onivertéd efife pino diombigatioe p with nihec onaeageant n f or mat
in the

information for that file to a second management information recording area of the
‘management information recording area.
. 26 The method as set forth in claim 25, wherein:

the management information recorded in combination with the format-

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




format converting step; and the file being recorded along with the
managenment information to the recording nmedium 28 The @ﬁg&g&gﬁ@GSet
forth in claim27, wherein the recording format of the ?I and the
managenent information is: in case the file is a noving plcture file, a
format in which the managenent infgrmation for the file, the file itself,
and backup information for the nanag ment information will successively be
laid in this order; and in case the file is other than a noving picture
file thardo@ramt in which the file and the nmanagenent information for the
file are laid in this order. 26 Sept enber 2006 66a 29 The program as set

forth th

ol ﬂg & Magdgent lﬁf‘?'ﬂla@"%ﬁ‘?e?%g‘?‘ﬁ%ﬁ%@ 1 3é @%‘?E?%&?f%@?%%%% Ui dog
f t. Th t. forth 27, f th
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the file to a managenent information recording area on the recordi ng
medi Wi 267 Sepouding progee for reeardingc or filentp beerseprdednand imanagemedt t he
steps of recording: all files recorded in the recording nediumin
conbiinfdringation fdr thieefile 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;
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.
28 The program as set forth in claim 27, 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, ;1 format in which the file

and the management information for the file are laid in this order.




managenent information for the files to a first managenent information
recording area of the managenent information recordin? Bﬁgmﬂ&f%h
recording medium and only files, having a specific at recorded in
the recording nediumin conbination with the managenent information for
those files to a second managenmentgqd,nformation recording area of the
managenent information recording area. 31 The programas set forth in
claim 30, wherein: the first managenent information recording area

cor r éxpondEhd prapramoap setefortindedidi 27 muhegenent casy sheileandch wiwisgecond
managenment information recording area corresponds to a DVD video

f or Mz GREVEIE! @itk FedoRdIRNAGRIR Yor IHS AR andbieepbRiBaheRORForA8tidR iy he

program as set forth in claim27, wherein the f t converting step is to

conv i ture file to an MPEG based | plcture. 33 The program as
set ﬁ% 12V&%Ofkgﬁhf further conprising the step of recording the

manage |nfornat|on recorded, iin ation with fi
managtfﬂg tThe prograim@s Sat ?%lwaphgnaz ﬁaﬁe& %np%@agdhﬁgtqpe%ﬁe Ii?FrPr
recording step further including the steps of recording: all files recorded

i n- t Hbemamgeimeyt mformatiom recorded it combisiationtwith the fide)tove manageorentit i on f or
the files to a first managenent information recording area of the

- managaf@iationfrecdrdingareh onahdire@rdinganediviie recordi ng nedi um and




-only the format-converted file in combination with the managemnent

information for that file to a second managenent infor%tg' on Becﬂ]rgi ng area
. . . eptember 8

of the managenent information recording area. 34 A prdgramecordrng

medi um havi ng recorded therein a recording program for recording a file to

be recorded and managenent i nfor mat&pn for the file in conbination to a

program area on a data recording nmedium wherein: the program converts,

according to the attribute of the file, the format in which the file and

t he manageiterécdrdings srep fiatheariaclidingeahe epk d€dedordinge program area;
converting the format of the file; and reproducing the file recorded in the

data 1ecorgll Naletabiitied APOfE! kbei@ingihedtul | @ RAMiAAGH NylhS A 2

recordi ng medi um being repro In"the reproduci ng step; 26 Septenber
2006 _68a the f.il.e reproduced in the keproducin t.ep _bei.n verted in

f or neranfecmient pGiaiORYSRE, fs 40 &, FRg AR et Rortilof JEPNEHE o' ong
with the managenent information to the data frecordi.ng nmedium 35 The

pr ografei bty BanaeaRentiptormatien reearding areg pathe BFordifs mesdump e ogram i s

such that the recording format of the file and managenment information is:
26 Sept enbenly 2@, having a specific attribute, recorded in the recording medium in

combination with the management information for those files to a second
~managemer;t information .recording area of the management information recording
area.
31  The program as set forth in claim 30, 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-converted file management system.




69 in case the file is a noving picture file, a format in which the

managenent information for the file, the file itself, %1%
i nformati on for the nmanagenent information wll succegg:gg%t%llﬁ e Iogi din

this order; and in case the file is other than a noving picture file, a

format in which the file and the nggagement information for the file are
laid in this order. 36 The programrécordi ng nediumas set forth in claim
34, wherein the program is such that in case the file is a noving picture

file, 32 he Tiecprograg dsaevBortil &1 clahe 17, lveheralidiheaoagenesiverii@Ewptisem i s DVD
video format. 37 The programrecording nediumas set forth in claim 34,

wher eidhveie Qﬂpg%‘?g flilﬁrtéaﬁ'i\/l?ﬂ@ﬁés%ﬁsl.ﬁiﬁﬁ%'ﬁt ep of recording the managenent

i nformation rec conbi nat1on w't e file to a nanagenent

I nforppti recordi ng area..on the ecordin I u the recording
St ep T ¢ P IOERI gt Rt b2 duphe funbHrerns SEn SEeAEESE n | he
data recording nediumin conbination with the _managenment information for
t he ftheaBanagemant informatanseearded in eombinaion  wilb the ide topananagemsat
managenent information recording area on the data recording nmedium and

onl y iifdremtiduerecogliag appacn the ra¢drdirtpuediungcor ded. in the data recording
medi um in conbination with the managenent information for those files to a

second  neM@Gerstiing 6 AitidraAc1namEY tHE REbp80FFe@rdige Managenent information
recording area.
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.
34 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 ére to be recorded to the program
area;
converting the format of the file; and
reproducing the file recorded in the data recording medium;

a specific-formatted file recorded in the data recording medium being

reproduced in the reproducing step;




26 Septenber 2006 70 38 The programrecording nediumas set forth in claim
37, wherein the program is such that: the first managep®al:.i.ALO/Rt i On
recordi ng area corresponds to a conputer- based file nanagenent system and
t he second managenent information recording area corresponds to a DVD

vi deo format-based fil e managenent qs;%stem 39 The program recordi ng nmedi um
as set forth in claim 34 wherein t program is such that the formt
converting step is to convert a still picture file to an MPEG based |

pi cture. A4feTile neﬁﬁgiuaaai riﬁq;ﬁéd%p@dﬁeﬁigugfb?s)e&g chovdrted m fdraiamnis4he Wher ei n
the program further conprises the step of recordi ng the managenent

i nf orf@ﬁ{ap@oﬂmggng# Ind6 September 2006 71 conbination with the file to

a managenent ion recording area on the data recording nmedium the

recordi ng step further including the steps of recording:. all fil recor ded
i the ot e leiind FeredepRE i R FRawesmRT thoriatind dbrb, fta
informatign for_the files to a first nmanagenent information recording area
of t He&C H#H§ nf or mat i on recording area on the data recordi ng nedi um
and
: 35  The program recording medium as set forth in claim 34, wherein the program

is such that the recording format of the file and management information is:




only the format-converted file in conbination with the managenent
information for that file to a second managenent i nfor i I ng area
of the nmanagenent information recording area. ABSTRAC?E%q%%ggﬁﬁg@gnt

i nvention provides an optical disk drive capable of recording a file of
still pictures other than noving pigéures as well as noving pictures, the
optical disk drive including: a mcroconputer (4) for generating managenent
information for a file to be recorded; a recording neans for recording the
file.in chnbiseatheofilevist h MidvengpiagasTan, 4 fodiateihi Whichothetgnddentento a
program area on an optical disk, the recording neans including the DVD

sign araraTel C gﬁlﬂﬂ' : 5% bl ock
(16) ?inrl:ot or ﬁ?ﬁp l‘ig‘%lelﬁrﬂ’e( %ﬁ%ﬁsiﬁg’aﬁﬁﬁga (%gé&gan%mgglﬂ]nﬁlgeﬂlmt or 0); and
a m cyeconputer .¢4) wor.kin s.a contral nmeans for controlling at a | east
m cr o ﬂlﬁlg@é(?n Wh@ S%@S@?H@P@’ﬁ%@%ﬁ&g‘%ﬁﬁﬁtaqﬁnforrrat I on generating neans
and the recordi ng neans; the m croconputer (?1‘_) converting the format in
whi ch t he 1 ¢asedha filads ptheadbap arnprmg pisture dileor femeatrinwhighdhe dder ded to

the program area according to the attribute of the file.
: and the management information for the file are laid in this order.

36 = The program recording medium as set forth in claim 34, 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.
37  The program recording medium as set forth in claim 34, 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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38 The program recording medium as set forth in claim 37, wherein the program
is such that:

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.
-39 The program recording medium as set forth in claim 34 wherein the program
is such that the format converting step is to convert a still picture file to an
MPEG-based I picture.
40  The program recording medium as set forth in claim 34, wherein the program

further comprises the step of recording the management information recorded in
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~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.
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ABSTRACT

The present invention provides an optical disk drive capable of recording a
ﬁle of still pictures other thaﬁ moving pictures as well as moving pictures, the

optical disk drive including: a microcomputer (4) for generating management
. iﬁformation for a file fo be recorded; a recording means for recording the file in |
combination with the management information for the file to a program area on an
- optical disk, the recording meéns including the DVD signal processor (14), random
access memory (15), analog front end block (16), motor ampliﬁef (18), optical head
(19) and spindle motor (20); and a microcomputer (4) working as a control means
for controlling at a least microcomputer (4) providing the management information
: genérating means and the recording means; the microcomputer (4) 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.




