16 October 2006 1 DESCRI PTI ON Recordi ng Apparatus and 1Bee@beiangs Met hod
Techni cal Field The present invention relates to a recordi ng apparatus, a
recording method, a recording program of a recording nedium and a
recordi ng nedi um having recorded therein a recording programof a
recordi ng nmedium The present U invention is applicable to a DVD (digital
versatile disk), for exanple. Accordi to the present invention, the
address of managenent information is identified with reference to a

managenent table recorded in a fji of. the recording nmedium so that
a file of still pictures other tbﬁ@?ﬁ@% ctures can al so be recorded by

selecting a format for the managenent information to be recorded in

conbi nat i on Regardinghéppatatusand Recording Méthode attribute of the file. Thus
the information recording area on an optical disk can be utilized nore
effectively and desired data can be searched nore quickly. This
application clains the priority of the Japanese Patent Application No.
2002-1 iddi g gon May 8, 2002, the entirety of which is incorporated by
ref erence herein. Background Art Conventionally, there are avail able DVDs

as | arge-capﬁ%it opti cal .dis 16 Cct ober 2006 2 .
: ¢ present invention relates to a recording apparatus, a recording method, a

recording program of a recording medium, and a recording medium having
recorded therein a recording program of a recording medium. The present
% invention is applicable to a DVD (digital versatile disk), for example. According
to the present ipvention, the address of management information is identified with
reference to a management table recorded in a fixed area of the recording medium
so that 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. Thus the information
recording area on an optical disk can be utilized more effectively and desired data
can be searched more quickly. |

This application claims the priority of the Japanese Patent Application No.

2002-132239 filed on May 8, 2002, the entirety of which is incorporated by

reference herein.

Background Art

Conventionally, there are available DVDs as large-capacity optical disks




including witable DVDs (digital versatile disk) such ass®ci¥R 806
(DVD-recordabl e), DVD-RW (DVD-rewitable) and DVD- RAM (DVD-random access
menory). Of these DVDs, DVD-R and DVD- RW having vi deo data recorded
therein in a format conplying with the DVD video format can be reproduced
by a pl ayback-only DVD pl ayer or a conputer to reproduce the video data.
FIG 1 shows a chart explaining the DVD video format-based | ogical format
U of an optical disk. As shown in FIG 1A the optical disk logically

arent nCdRE CROHBRIE 0 DYDOVIAOED, bR (RIS " Adth e ooy AREDRC "
ci rcunf ce thereaf, e and,a zone called "l ead-out” at the
Ut o miEi VB confabiah R VIR, (RS evditahion and TAVO-RANE 4B\ cendem 5 or
the like recorded to the data zone thereof. As shown, the data zone

consi staccess andIpbryuni Oérthase dMDVDs{ dOVIR arelh IVD-RWshstiem aides) ddla, VVG
(video manager) area (DVD managenent information area) A2 and a real-tine

dat a r geeodiedotangin A & Ndrhias @drﬁgﬁziﬁ o@ithhehé q9YT Wiﬂ%efo&ﬁ'{&g cdfPpend

VMG areas are provided to record agenent information use manage

files ' ed 1l ks optical disk. t hese UDE and, VMG
ar eas, q.t R%d(@% 3’3’25 I{@ﬁ? Js"(i!‘a‘?’?lé@? yp PRYET N ﬁpg}péperg{%r%rpﬁu% VEEGr ded
thereto, TOC information (table of contents) used for nanagenent of all
vi deo djé’ttaot recorded in the real-tine data recording area A3. On the other
hand, the UDF area Al is directed to a file managenent by a conputer, and

vml | have r &d0r deshawsea ehartléxpiainizethe2DOD Wideo format-based logical format
o of an optical disk. As shown in FIG. 1A, the optical disk logically formatted
according to the DVD video format has an information recording area thereof
divided into a zone called “lead-in” at the innermost circumference thereof, a data
zone and a zone called “lead-out” at the outermost circumference.  The optical

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

Al is directed to a file management by a computer, and will have recorded thereto




managenment information used for managenent of all the viigeetdatzaos ecorded
inthe real-tine data recording area A3 in a format conpatible with the
file rmanagenent system of the conputer. As shown in FIG 1B, the real-tine
data recording area A3 is a programarea where real data are to be
recorded, and will have video data recorded therein in wunits of VTS (video
title set; wll be referred to sinplyaas "title" wherever appropriate
hereunder). It should be noted that a maxi numof 99 VTSs can be provided.

It is ' t. - not e that as sho ) G_.1C the "VIS'. is
conpos glgglgafge%%t 1?6#8@31% 'ﬁqeél @E@?%%W%l%ﬂfmé?@@% WPB‘&? fhect set
for the VISM, VISTT VOBS (video ot%j ect set for titles in a VIS), and VTSI
BUP ( Bedlkumedfatyrergrding arsasAdritled fonmasTqopasble withithe dileavanagemertter et o
MPEG (Moving Pictures Experts Goup) formatted video data as real video
data, ¥ySiem of tHe dwmputegecor ded thereto the address infornmation etc. for
managenent of the video data conposed of real data, and VISM VOBS wi | |
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that VISM VOBS is-an option and _ \
cear cnaloutdea YAt R REBEEEDiRY. Anbwhihveie: Fidcs Aa1E roerly hereit duss e
by a DVD player., a desired file can be searched based on VMG for
r epr odUBHts o@f yVNSrréVlgi,eo Uttte i setis upidb bee defoyredh éo f simplymam gisitiertt whesevem of
the conputer to nanage video data recorded in the optical disk, while VM5
i s Supppptopiiaty heheunder).- E should be Aéte@cthabar madRGfium of 99 VTSs can be
LE provided. It is also important to note that as shown in FIG. 1C, the “VTS” is
composed of VTSI (video title set information), VISM VOBS (video object set for
the VISM), VISTT VOBS (video object set for titles in a VTS), and VTSI BUP
(backup of VTSI) in this order. VTSTT VOBS will have recorded thereto MPEG
(Moving Pictures Experts Group)—z—formatted video data as real video data, VTSI
will have recorded thereto the address information etc. for management of the video
data composed of real data, and VTSM VOBS will have a title menu of the video
data recorded thereto. It should be noted that VITSM VOBS is an option and VTSI
") BUPis a backup of VTSL
When the above 6pti¢a1 disk is accessed by a computer, a desired file can be
searched based on UDF for reproduction. When the optical disk is accessed by a
_DVD player, a desired file can be searched based on VMG for reproduction.

Namely, UDF is supported by the file management system of the computer to

- manage video data recorded in the optical disk, while VMG is supported by the




4 DVD pl ayer to nanage video data recorded in the opticaboOdiobs&.2086 deo dat a
Is witten to such an optical disk by either an increnental recording
method (will be referred to as "I NC net hod" hereunder) or restricted
overwite nmethod (Wll be referred to as "RONmethod" hereunder). The INC
method is intended for sequential recording of video data, while the ROW
method is applied to an overwitable gptical disk. I'n the ROV nethod as

wel |, however, video data which are to be recorded to a fresh (unrecorded)
area ﬂjﬁ%} se |.N ROW net hods, an RMA
(recordbbﬁﬁa gtetpre%n%l)(a%?g%gﬁg r{ggoﬁéegar@h@ﬁé’pq‘f%]e& ircunference of the

| ead-in zon wqdes .an area managenent such_as padding (wi |l be

descri bed i n Aty 4 eWIitisp tonsurhkan epteal Adigkdis eithehiaan merenasitlai ni ng

t he ROMbased recording procedure. 1In the RONnethod, a | ead-in, UDF and

VMG ar ggsording metuxsl {will tbecrefeiireq tbhas “TNEH nmghdd™ heﬁ:u‘yﬂi&) aﬂdeéﬂiSMd\/G?»S
ar e reserved by padding as shown in FIG 2A It should be noted that the

" paddi rtﬁferﬁ@ftérrﬁeﬁfbda(@ﬂp%%fé&édrt Sﬁw eﬁ?}&?R%e#@tﬁ &@Ejdlrl\:\}%en t ese

dummy data such as null (zero) or the I|

ar eas [ ue rec t fin VTSTT
Vos ofhEbR R et %2&3&?‘%{3@ coyglifiy 83 o pfeetitots O RONSBPe% ne

real data u &r one title, a VISI BUP area is defl ned, and paddl ng i s done
for sedti@PRYeH demyervaitable optical dhslequlinthe ROWsmotimid asmell howevess, as
shown in FIG 2B. Then, defining VISI and VISM VOBS areas for recording
the r eaflldctadatawwhicfbarerteﬂnea’ee@tdedaom fresiin(iinirechdgdnateagvab sei@miallé bect ober
%096

recorded. In these INC and ROW methods, an RMA (recording management
area) formed along the inner circumference of the lead-in zone provides an area
management such as padding (will be described in detail later) or the like.
FIG. 2 shows a chart for explaining the ROW-based recording procedure.
In the ROW method, a lead-in, UDF and VMG areas, and areas for recording the
leading titles VTSI and VI'SM VOBS are reserved by padding as shown in FIG. 2A.
It should be noted that the “padding™ refers to a process for reserving an area by
recording there dummy data such as null (zero) or the like.
- In the ROW method, when these areas are reserved, video data are
sequentially recorded to define a VISTT VOBS of real data as shown in FIG. 2B.
Upon completion of recording the real data under one title, a VTSI BUP area is
defined, and padding is done for securing recording areas for subsequent titles VTSI
and VISM VOBS, as shown in FIG. 2B. Then, defining VTSI and VISM VOBS

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




5in FIG 2C. Thus, one VIS is recorded in the optical dbé®ktobs 2obe ROW

met hod. In the ROWnethod, for continuously recording a next title, real
data are recorded followi ng a padded area conposed of a preceding VIS to
define VISTT VOBS and VTSI BUP areas, and then padding is done for
securing subsequent titles VTSI and VISM VOBS, as will be known from FI G
2D. Subsequently, areas are defined for titles VISI and VISM VOBS as shown
in FIG 2E to thereby record successive VISs to the optical disk as shown

in FlG: g t od, for, successiyvely.recordi itles,, simlar
paddi ndn@c}dc#\:é P@h\@g&ﬁy @%g fre%cg&lﬁémﬁm pRucahisk, 6‘%%3&%‘9&51% an
optical disk having such VISs sequentially recorded therein to define a
real -tinme ddfa eBngi mgthade for taentinoensiyt reserdiagi mesxtUbideancal Jams areeas by
finalization, and then lead-in and | ead-out as shown in FIG 2G to thereby

est abl irsbordedpfallobiihg typatidet @es edtipusey ofid pesdeditigs VTS to dbfiné /' PSTTOL ed
that the UDF and VM5 areas are defined by producing UDF and VMG data from

the VISFORS aNd SHr¥eEsPi %ﬂeﬁs dzhd tﬁgg [{Daggl&{% iig%lohgf%)ga%gufiﬂgaﬁ%gﬂ nt

inner-circunferential [eading area g panése -open
pat ent I 1.0 2 =063765... , 2001-148166 02 609, it is

pr oposégté?ovmoq’"gl mMo r 88 VIk bgrdiown. drqrg dfHg tosCHRFHerent
table fornmed a %ng the inner circunference of an optjical disk

cor r es PEFSi E‘HTSIClF wgd fee Gitles NGLSF and (VESM ViRBS g showminogiGnaite shergb¥or di ng
to the managenent table to record a file of noving pictures and thus 16

Cct obere@fid6successive VISs to the optical disk as shown in FIG. 2F. In the ROW

L method, for successively recording titles, similar padding is done to record VTISs
sequentially.
On the other hand, in an optical disk having such VTSs sequentially recorded
therein to define a real-time data recording area, the ROW method defines UDF and
- VMG areas by finalization, and then lead-in and lead-out as shown in FIG. 2G to
thereby establish compatibility with a read-only optical disk. It should be noted
that the UDF and VMG areas are defined by producing UDF and VMG data from
the VTSI and VTSM VOBS title data and recording the data to an
inner-circumferential leading area by padding.
In the Japanese laid-open patent Publication Nos. 2002-063765,
2001-148166 and 2002-56609, it is proposed to record the top address of VTSI
corresponding to a management table formed along the inner circumference of an

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

according to the management table to record a file of moving pictures and thus




t 6 make each title accessible with reference to the nasageserdoos abl e even
in_a ste before the finalization. It is conceivable that such an optical
di 8K |s'lﬁayed I n plrace of .the magnetic tape in a portable video

recorder.” In this case, since the conventional video tape recorder can
record noving pictures- as. well as still pictures, such an optical disk
for Use with the portable video disk recorder should al so desirably be
capabl e of recording still pictures other than nmoving pictures. Note that
in the aforenenti oned format, no consideration is given to such a

recording and hence it will. be nec§ssary to hold still pictures or the
like in a nenory and record themto another recordi ng nmedium For such a
file recording,,.ikt is desir that the jnformation. recording area can be
i AP abesRR Wi rtitfoch A8 hOanEienedl sl g fam be

search d_nnrﬁ ﬁ%hpckjy. Di sclosure of the Invention - - Exanple enbodi nents
may ov G 3H0B. ment i oned dr awbacks of the rel ated art by providing
a recording_apparatus, a recording nmethod, a recording program and a
recor di ng nédf getipeivaliy thas suchianl optieal disk ia played inl plage pf dgr magnetipabl e of
recording also a file of still pictures other than noving pictures .in such

- a manndapé irea poiteblei vidar reebiden’ rlcthisicasg, sin@athe fcovémvanidvideo megé um can be:

3 utilized nore effecti-vely and a desired one of recorded 16 October 2006
recorder can record moving pictares as well as still pictures, such an optical disk for

“use with the portable video -disk: recorder should also desirably be éapable of
" recording étill pictures oth& than moving pictures.

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

For such-a file recording; it is desired that the informationrecbrd'ing area can be .
utlhzed more effectively ~a11t-i' a-desired one of recorded files can be searched more

quickly. -

" Disclosure of the Invention

Example embodiments may overcome the above-mentioned drawbacks of the
related art by providing a recording apparatus, a recording method, a recording program,
and a recording medium having recorded therein a recording program, capable of
recording also a file of still pictures other than moving pictures in such a manner that the

information recording area of a recording medium can be utilized more effectively and a
desired one of recorded : o




7 files can be searched nore quickly. In accordance wi t hs@cidbestooaspect of
the present invention, there is provided a recording apparatus which
manages a program area according to a managenent table recorded in a
predeternined area of a recording mediumto record a desired file to the

program ar.ea, the apparatus c rising: a managenent information generating
neans for ﬁgegﬁglpgﬁeﬁgﬁ?éwgﬁwi nfornmation for the file; a recording neans
for recordi ngid berofdahe: WwithGOfifs At OB Wet fredeheinvBRRGE MRN i AbPBRLI on for

the file to the rogram area; and a control neans for controlling the
oper at i on&e°gHding anpaslys ‘f’i‘l‘@h TARASES ShBIPEIAh PSR AEEQTENRS g rfearagsrerfelable and

r ecor di NOrdEBARE in b pode@Rthindl aR NS robilinf Shddiltl 16 REMPRGARIE Hie 1@ MBLT On

generating neans and recording nmeans to:  record, when e I's a noving
pi cture f PIOgramh#tfhthecPPRIGIS cIBPENEt | 0na bynagagtewtint ainfermatienr geheciting
appar at us pfefs tpCednBCALM ?&qg . | pieiure file in copbination
with the rrxgnasgemegntIl i g#l%rrﬂn%ta on n!ttlo ¥ e&‘tbo;ﬁggdrrzr;%eafrﬂg’afgl I\?%?r e rrgg%nrsdg’%g t he
‘addr ess ofecoiding thedde éneermbinationr with itenmtagtinentninfoagetiean fortthd it tor theor d,

‘when the file ] n.extension, file other than the noving picjure file
forrrattedfjl#pgr régr%b u%t o RO TRy ggrr S%Qtuﬁbg ﬂ?pﬁ%?ﬁ?%,ofﬁeieé%@ﬁsi on
file in coabkgesentinformitionigenagamnians Bidict@tingMmdags; t hte exdwNshemsfile to

t he program agea {{\{I th sel ect LOE) of ,a recording format for _the extension
“file and HFPEPENTC PHRECANY GRrmAtion,8eierying| Beascand; resording: Beansgior de

i nfor mat i eoddpwhéthe X i loORg ipidire 1O MrlditE0fRrepr8ART ok BE saKidlcese of the
extension-file managenent information, to the recording nedium and record

the addr e¥BIOIReIPhPRAANSHEF the-resarding mediwm, ithf weving pistire il ecombinagiemrent
table. | nyaK ﬁﬁﬁﬁzﬁm@éﬁ?&ﬁi i aSion fb R YotdgBhnk hl%ﬁ,%lﬁlefﬂel:&di];g EMdH%gS J)i%e

reproduction by a ]
: management information to the management table; record, when the file is an extension

file other than the moving picture file formatted for reproduction by the reproducing
apparatus, the extension file in combination with management information for the
extension file to the program area with selection of a recording format for the extension
file and different from that of the moving picture file; record guide information for the
extension file, ‘including at least the address of the extension-file managemeht
information, to the recording medium; and record the address of the extension-file guide

information to the management table.

In example embodiments, a moving picture file formatted for reproduction by a
dedicated reproducing apparatus for the recording medium is recorded in combination
with management information for the file to a program area, while the address of the

- management information is recorded to a management table; an extension file other than

- the moving picture file formatted for reproduction by the reproducing apparatus is

recorded in combination with management information for the extension file to the

program area with selection of a recording format for the extension file and different from

that of the moving picture file; guide information for the extension file, including at least

the address of the extension file management information, is recorded to the recording

medium; and the address of the extension file guide information is recorded to the
management table. | ' '

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

recording method in which a program area-is managed according to a management table




dedi cat ed reproduci ng apparatus for the recordi ng nmedi umsicetobecmipded i n
conbination wth managenent information for the file to a program area,
~while the address of the nanagenent information is recorded to a
managenent table; an extension file other than the. noving picture file
formatted [ r cing apparatus .is .recorded in
conbi nat i Bér?&rvc\lnee'g %p%&%%hn@r?f'?&) I ﬁ%%?ﬁaﬁ%?%ﬁggonrl Q‘gﬁcgﬁf;? S%SIIF? Iﬁie g’o&‘Fhe
progr am apwaraw tieastheautthah cahpasing sepdivhgrebadimg) whet thehfleeix taemsiiag fil e

and differg om. i hat ,of t noyi.n icture.file; guide.infornation for
the ext englﬁgltlt\e Fll[ ‘g!mfl ER b ?j;ﬁ‘f al%ﬂ‘fgtegtrf’igo‘iﬂf&ge@é’a‘@g‘stfﬂ'éﬂ’éﬁ‘éﬁ 18n file
manageneniedinfo b dng picdure 4110 ikl esnbidatdiewltR GRindbdhknt WR6HmAFbn FOCkhE he
address of the extension file gui de information is recorded to the

managenenoVEE PEMrE fileto-the g freanvhilesreeordedlg address of theananagaaent

i nventi oninféri@fiéh toSthD M@ihEknR ablee fROAINY) Wieh MRdfifeNs W babndforPhiQYuRn area is
managed accordi ng to a managenent table 16 October 2006 7a recorded in a

pr edet er nitARHhegpeuing pickire flsoyich gambelraprmduged ki e dertodissigraparstusetht o t he
Progr am ag@gsiohlifle ﬁp&mﬁﬂmiuﬁfg&gag%@@;mg%gé@%g{gg iR iR b1 e 1S @

nmoving picture file which can reproduci ng appar at us
for the rpegan agp witlestlestipn pherarordingdomiat farrthe Exitémsionfile amddiffaentofron t h

managene i [ Or the . Vi, N Leture file to the progr ar ea,
wni 1o r ochatyPt MR p8ed B RS B HiSmrap] 8 i ey 2
managenenincludibg et Iease aheliaddresswbi thet Baerdsidnefile Smadagenéi Niafodmatidd, @o ahder  than
- the novin Lcture.file which can be reproduced py the reproducin

_appar at uslfgc flige né‘i%f‘&?fsa}“grfe?q@ggi%ﬁ %‘%ﬁ’ﬁ? Hg(f)‘?eo"r’i‘t‘?ﬂs’toﬁ‘ Ruide Hprmatigr & nat i on
for the ektsnfigemehithilet 0 the programarea with selection of a recording
format for the extension file and different from

In example embodiments, a moving picture file formatted for reproduction by a
dedicated reproducing apparatus for the recording medium is recorded in combination
with management information for the file to a program area, while the address of the
‘management information is recorded to a management table; an extension file other than
the moving picture file formatted for reproduction by the reproducing apparatus is

recorded in combination with




that of the noving picture file; recording guide infornmaDawbéranod he
extension file, including at |east the address of the extension-file
managenent information, to the recording nedium and recording the address
of the extension-file guide information to the nmanagenent table. In

exanpl & etk Mlorhalol IR dhdbabisich fitel @ hOpRlhPeel Yin! SRLAGGELON DY 2
dedi cat ed reproduci n%gggparat us for the recording megl umis recorded in

combi nat i BRerdinetfAroa Aerdberextension Be sad dFerens frombatfaf|tee moviag picoye &ife; ar ea,

‘V\hilethe%'ﬁggjﬁ]ﬁﬁﬁlﬁé ni_j.ntar ' IS LE 19 ¢
managenent tabl e; a'annl %gg}lgﬁglégﬁglfﬁﬁéﬁg){uﬁfé% a?%%%%ﬁ%‘é“?ﬁo@ﬁﬁ%%?“é?&?%”f ile

f or mat t edmpgagemensr ipfrmation iHieconded te freotuailing melian;adndsthe addrescafftled i n

conbi nat i i 1 . r..2006 8 nagenent info tion for the

ext ensi on&?? gh[hé&?ﬁgg%?%g}agnﬁl lasrreecé)r‘\i/\neg?%ﬂ%é?@@g‘%# 'E?'F’gg recordi ng format
for the extensiomchidhmeanith dithirdagett 6f e prbeht Diedios, Mol Bprevidgdse fil e;
gui de infgr T tion for.the extension file, including at | east the address of

the extensron—rPfEhihY PEOSTHP AFs3dt MBRaget acooptiny Waumerpeenentidider di ng

medi um  aecbridibined fre@asmsihed 28a of ¥ r&dFAiAY nfediudy Bebid A dQidPHicOB the
recorded to the rrannﬁ%errent table, In accordance with a third aspect of the

present RO Yrd W &rethadscqmmsisingettens of; secording gvisndhe dile imavinewdng a
Pr ogr am gfiadrel SleWAIISHh BE KAl Uyf abdlced FARIRERE' for' HE 2 in a
predeterm ned area of a recor diy_ﬁ‘g medi um to rec%rgﬁa escfrrtgd %ngagn% o the
progr am dRedium; the mavingopictueshfle ki gognbination with meeageniemtgnfomnation foe thé | e is a
nmoving  Rh& ity fuld Brehl b %ﬂﬁll .dedi cated reproducin ppar at us
for the recordi ﬁg mg | lt}?rfclrbrt e nagslél; ng B?%ﬁogdrlgg ﬂllela dﬁeﬁf %@ﬁ%%ﬁeg%n ith
nranagerrennfonmtmrtattﬁumamagamemgable; recording, when the file.is an extension file other

than the moving picture file which can be reproduced by the reproducing apparatus, the

extension file in combination with management information for the extension file to the

program area with selection of a recording format for the extension file and different from

that of the moving picture file; recording guide information for the extension file,

including at least the address of the extension-file management, to the recording medium,

- and recording the address of the extension-file guide information to the management

table.

In exainpfé embddiments, a moving picture file formatted for reproduction by
a dedicated reproducing apparatus for the recording medium is recorded in
combination with management information for the file to a program area, while the
address of the management information is recorded to a management table; an
extension file other than the moving picture file formatted for reproduction by the
reproducing apparatus is recorded in combination with management information for
the extension file to the program area with selection of a recording format for the
extension file and different from that of the moving picture; guide information for the
extension file, including at least the address of the extension-file management
information, is recorded to the recording medium; and the address of the extension-

file guide information is recorded to the management table,

In accordance with a fourth aspect of the present inventidn, there is provided a
recording medium having recorded therein 2 recording program which a program area is
managed according to a management table recorded in a predetermined area of a data




noving picture file to the program area, while recordi ngeaebaddoess of the
managenment information to the managenent table; recording, when the file.
is an extension file other than the goving picture file which can be
reproduced by the reproducing apparatu?, the extension file in conbination
w th mana nt information fqr.the extension file o the program area

W th sl obae spalh I bt Srbrane 1, PO predam s o wroierm RARERARE Fer en
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extension file including af | east the address of the extensiqgn-file
5 dorh b

managenentePrAHCins @PpuaY Frefafa Rl Mg dibR gmPHES RigHEs dlsofn ¢ he
ext ensi oncdnibigatiodivith inbhQeiRhl Rforatidd for TBE AR VictufealeQo thé) pRgaRP| €
enbodi ments, a noving picture file formatted for reproduction by a

dedi cat edFep¥lfurreginggharddigs ehthemmagenait diigmaton; @nthe snanagdreakbd i n
combi nat i @BleWdcBrdiRN FFEHRRY il sCh BlibRPn| Ak Jelle chid e Rofin® AN TIET €2,
while the address of the managenment information is recorded to a
managenenvhich piebe wprodeseddiyshorepfadueing apparatedy the axtension filaig qombinatien f i | e
-formatte e ion. [ i ng rat ys i.s I din
o o GRRSHIGH Bk 16 o GRS B BRSNS BE°,

pr ogr am ax eeondingHorsek fir theosxtaion fil cadrdifforent fimnnthht dfake mbreng pictueanfilepn fil e

and different. fromthat of the noving. pigture: . .gui inforpatio or the
ot ensi onfer gt el ifmefion BF SO ioR 6 il of rasedlf air e
manage e ngxtensioh-dilembhBmentSinfoRB S & the dhi Cedoffif MedigmyBat 1odbrdmigdhd he
address of, the ﬁtensipn file %a%de,infornation is recorded to the
managemne rﬁddfezi?)?é. © gxiensiondile giide Infpmiatign foftie AnagepieRttale- t he present
invention, there is provided a recording nedium having recorded therein a
recordi ng program which a programarea is nmanaged according to a
managenent table recorded in a predeterm ned area of a data




16 Cctober 2006 8a recording nmediumto record a desiredsfOctoBertan06 he
program area, the program conprising steps of. recording, the file is a
noving picture file which can be read by a dedicated reproducing apparatus
for the data recording nmedium the ITDé/i ng picture file in conbination with
managenent information for the noving picture file to the program area,
whil e recording the address of the managenent information to the nmanagenent
tabl e; recordi l%gqxammmmhﬁmt% ai ipoving pictuen Silcoforhatied fot reprodubtiom iyhe novi ng

picture fj I be _reproduc by the reproduci ng.apparatus, the
ext ensi onéi i atén'ﬁh %\e%g%(ﬁn'g?lﬁag P poa'ﬁaﬂusvvi %%ﬁ%n%éae rfg‘f?f‘%ﬁ%f B‘F%ﬂ’t"l dh 'g%ﬂr&tdhéﬂ |
ext ensi oncdmbimtivo wikte npnhegment drfesnatioh Mfos éleefilei ©Na Plograin re&Q MahilB ghé or mat
for the exdt ensipﬁlﬁfi | e and differ.ent fro‘r%{ hat of the moving picture file;
r ecor di ng*irHet PRFGFPAETREH Homatinn isseered 97 maagement dahleliAGxepsithast t he

addr ess ofiletduger that €RSIn6Vin ipi@uieela Fenmid ifhf ﬁ?m&% by hel RBrodAdiAe :
recordi ng nmedium and recordi na? the address of the extension-fil e guide
13 la

i nf or mat | BRVPYS tHECorsFh Hesnarhinalign Wit mapaggeenb Biforngoen (@ theexisnsiop|fde

enbodi mengSthe %r?éﬁh%e@'vﬁﬁ'x%e‘fecﬁbﬁ @f OBk Rkt f'og RAOWEHLED HY afld

dedi cated_ reproduci ng apparatus for the data recording nmediumis recorded

in  conbi $itreeinirem ithataf they erewing mietinsr fifex guide informatien forl the extensipy flgr am ar ea,

while th Bunf i nfarmat | [ S: -ded t

ranagerenr Tt o Rad tnd AR DA Nnsloi et FRMARpEEEHRIOT s ot 1

f or mat t edo filyr date prcodingt medivipy andiihe nddresdifchagxterainpafilaigurle iidforretionded i n

conbi nat i 4 nagenment _i,nformation for the extension file to the
1Pl pIRREETRE Y

program area w "a recording format for the extension file
and : In example embodiments, a moving picture file formatted for reproduction by a

2

dedicated reproducing apparatus for the recording medium, such as a DVD video-
formatted moving picture file, is recorded in combination with management information
for the file to a program area, while the address of the management information is
recorded to a management table; an extension file other than the moving picture file
- formatted for reproduction by the reproducing apparatus, such as a still picture file, is
recorded in combination with management information for the extension file to the
program area with selection of a recording format for the extenéion file and different from

that of the moving picture file; guide information for the extension file, including at least
the address




different fromthat of the noving picture file; guide i nbacwatizosfor the
exTEﬂSEg'irlle, rnctudi ng at | east the address of the extension-file ~
manage information, is recorded to the data recording nedium and the
address of the extension-file guide information is recorded to the
managenment table. In exanple enbodi nents, a noving picture file formatted
‘for reproduction by a dedicated reproduci ng apparatus for the recording:
meti um such as a DVD video- formatted noving picture file, is recorded in
conbi nati on with managenent informatjon for the file to a program area,
while the address of the management “nformation is recorded to a
nanageg&gﬁ %ble extension file qQther than the noving picture file

f or mat ¢ of e'f‘séBP &%&enﬁsﬂtﬂ rméﬁs%dw&:ﬁgk‘dﬁpéh@rmr irgmpdiagmy stil |
picture file, is recorded in conbination with managenent information for
t he. exteadsthen addresst of tthe exengjondilergada informmtiont isonetde tectieli ng
format for the extension file and different from that of the noving

pi ctur endriagemienutable, iwliarelyatlieanafiapenicne tdl &istheindvihg pidtnel fildi oy at | east
t he- address 16 Cctober 2006 10 of the extension-file rranagerrent

i nf or mefedtively bef BEldd dcRedsI e HAR Ql‘ﬂ@ﬂt t%wtoﬁ‘ l%e&d%g (ﬁ%d{ﬁggbof the

extension-file guide information is ecor

wher ebyhd BRSO Wnﬁl%]samﬁn{’d}ﬁlahﬂf’rl n¥ e %b&glgcb%qgﬂ ct [ veI y

be uti I i zed to access thé& managemnen t'he

extens nf o tion cor area can effe _tlvel y be
utili zggr}%dré:tg%r%ﬂ%é&%@eeﬁglf P?‘feémhﬁ’ k&gi EX&&GHP# 2 [COHAME sef ect i ng
arecordlna?ﬂ;,for t r a file and managemnent information for the file for
each’ oformat foe e au ‘management: information for the file for each of a moving

- picture file and an extension. file, the moving picture file, for example can be

recorded in a DVD video format, while a still picture file other than the moving
- A.picture file can be recorded reproducibly with no influence on the reproduction m
. the DVD.video format. Thus, a still picture file other than a moviﬁg picture file
-can be recorded.

In the above-mentioned rccordmg method recordmg program and recordmg S
.me(hum having recorded therein a recordmg program as described in example

embodiments a still picture file other than a moving picture file can be recorded to

effectively utilize the information recording area for quick search for the file.

Brief De'scrip_tion‘pf the Drawings
FIGS. 1A to 1C explain the DVD video format;
FIGS. 2A 102G explain the ROW-based recording;

Ed

FIGS. 3A to 3D explain processing of mana;gement information in a first




picture file and an extension file, the noving picture fiébephdr@pogxanpl e,
can be recorded in a DVD video format, while a still picture file. other
than the noving picture file can be recorded reproducibly with no

i nfluence on the reproduction in the DVD video format. Thus, a still
pi'cture file other than a noving picture file can be recorded. In the
above- nenti oned recordi ng nethod, rec;)]tr)di ng program and recording nedium
havi ng recorded therein a recordi ng program as descri bed in exanple

enbodi nent s.,.a still, picture.file other fthan novi ng,pi cture file. can be
recor dggﬂqqghmgp% 8&%@‘5@%%3‘% &v¢ AECording %&1%?*’?@@%&“@%@“& ea for quick
search for the file. Brief Description of the Drawings FIGS. Ato IC

expl ai n t he HUD4vs addocldingram ofits optisat disk@rivepthmivm irhEIGRBY based
recording; FIGS. 3A to 31) explain processing of nmanagenent information in

a first 16 @IGoEKh30Q6a ﬂdweds@@gbfmmnsoﬁlatdeehpmé e&dordingK afifl NRoAFIRL" di Ng
to the present invention; FIG is a block diagram of the optical disk

drive Pp&/gau&& éé&réﬁédﬁ{@re (g)tggP%kadgi*{%mng erations nade in the

recording and recordi ng ocedur es per the optical disk drive in
glptGl cgl; gll S?IG f\iﬁtfg t‘gwx!pﬂ;iglrég&%{ig!ﬁr 01]; ?%?%%§£ e'Ie nI f&llelngbﬁli%ﬂ:lé‘ggk ng of
t he mgﬁgggﬁg%ni irrllflg‘Ian.aéI;i on for additional recording of the extension file;
N FIGS. 7A and 7B explain processing of the management information for
(L additional recording of the extension file;

FIG. 8 explains the directory structure in the optical disk;

FIG. 9 shows a flow of operations made in the recording procedure shown in
FIG. 5;

FIG. 10 shows a flow of operations made in the recording procedure shown
in FIG. 5;

FIGS. 11A to 11D explain processing of the management information in a
second embodiment of the optical disk drive according to the present invention; and

FIGS. 12A and 12B explain processing of the management information for

additional recording of the extension file.

Best Mode for Carrying out thé Invention
The embodiments of the present invention will be described in detail below

with reference to the accompanying drawings:




FIG 8 explains the directory structure in the optical dé®kiobérl26os 9 shows a
fl ow of operations nmade in the recording procedure shown in FIG 5; FIG
10 shows a flow of operations made in the recording procedure shown in
FIG 5; FIGS. 11A to 11D expl ain processing of the managenment infornmation
in a second enbodi nent of the optical disk drive according to the present
invention; and FIGS. 12A and 12B exphfin processi ng of the managenent
information for additional recording of the extension file. Best Mde for

Carryi t he |l nvention The enbodi nents of the present invention will be
descri Eg]ag?i%hjbd)@ﬁ% %/bel ow wth reference to the acconpanyi ng draw ngs: 16

Cct ober 2006, 12 First enbodi nent (1-1) Construction of the first
embodi ment Kld) Laonstracipnef the fgstambedintentf i rst enmbodi ment of the opti cal
disk drive according to the present invention. The optical disk drive is

general |y i RIGecalt isda bledhdiagreimess tee fitst cbodiamnt G thei Gitichl idisk drive a
portabl e video recorder designed to record picked up pictures to an

opt i Ca'acé'bﬁﬁn% t8hhe 1rl":s%n|"tl 3?{%’513@\/\;“&5‘&@%&51 aﬂlﬁygﬁﬂrgfia %Qg:e?ééﬁcynﬂ{cﬁgatg&i ve 1

i ncl udes a video I nput b es ana version of
e SRR L R B REAAE: E B0 abhoh Rt di
to record picked up pictures to an optical disk 2 which is a DVD.

More particularly, the optical disk drive 1 includes a video input block 3
which makes analog-digital conversion of video signals captured by picture pickup
means (not shown) or video signals supplied from an external apparatus to provide
video data. It should be noted that a plurality of pickup means incorporated in the
optical disk drive 1 is controlled by a microcomputer 4 also included in the optical
disk drive 1 to provide results of imaging composed of moving pictures or still
pictures. Thus, the video input block 3 operates in response to the control by the

- microcomputer 4 of the pickup means to selectively receive either video data
composed of moving picture or still picture data.
| The optical disk drive 1 further includes an audio input block 5 which makes
analog-digital conversion of audio signals picked up by a microphone or audio
signals supplied from outside to produce audio data.
The optical disk drive 1 also includes a compress/expand block 6 whose

mode of operation is changed under the control of the microcomputer 4 to process

data for recording or reprdducing. More speciﬁcally, for recording video and




video data. It should be noted that a plurality of pickyposRs&ao06

I ncorporated in the optical disk drive 1 is controlled by a m croconputer
4 also included in the optical disk drive 1 to provide results of imaging
conposed of noving pictures or still pictures. Thus, the video input block
3'operates in response to the control by the mcroconmputer 4 of the pickup
nmeans to selectively receive either vjgdeo data conposed of nobving picture
or still picture data. The optical disk drive 1 further includes an audio

I nput bl gck 5. whi ch..mgkes al og; digital,conversign_of. audi | ghal.s

ot cked bt i R BPUER o fm, 18, §ic Sl pE 5 andd afbish el Bt s
produce audi o data. The optical disk drive 1 also inc|udes a

conpr esesperBuely, thecrompigsséexpanddelosk 6pwilht wsen ai sandan geesesh dBEMORE
control of the mcroconmputer 4 to process data for recording or

r epr od(RAM) INbraukijtex theaidey, anfdoaudio databpgoviptession dnd Gupplyotherda206 13
audi o data supplied fromthe video input block and audi o I nput bl ock 5,

respecg{g U8lehd ib%@é}@ﬁ@f@c{eﬁ%ﬁ d@gﬂ%{éo&a-}gag& i SrePrd AR GCHESAER MOT Y

(RAM to multr _ by cohpression and supply the
of { he 07 QU0 G M DeiaPCH SRR Chdnbiserbr G Dk ¢ Sl AR S pand
block 6 will also use the RAM9 to break the data supplied fromthe header
i nf or nthd BAMr®tebeak thej data supplied frona thabeadeydnformation prosasher t/hidtyi deo
and audi o data, respectively, and output the expanded data. Mre
parti cyideol ¥nd faudidadaa) dear dkpand ahyivideo pim aadiy datd, nespeteively) hind
!‘J} output the expanded data.
More particularly, for data recording, a video processor 8 included in the
compress/expand block 6 is controlled by the microcomputer 4 to compress video
- data supplied from the video input block 3, and outputs the compressed data. At
~ this time, in case the video data is moving picture data, the compress/expand block
6 will take the MPEG-2 format for comljression of the video data, and in case the
video data is composed of still pictures, the compress/expand block 6 will compress
the data in the JPEG (Joint Photographic Coding Experts Group) format, and output
{' ) the compressed data. Also, for data reproduction, the video processor 8 will
~expand video data output from a multiplexer 10 correspondingly to the format,
MPEG-2 or JPEG, in which the data has been compressed, and output the expanded
- data. |

For data recording, an audio processor 11 included in the compress/expand

block 6 will compress audio data output from the audio input block 5 in an MPEG




conpress/ expand block 6 is controlled by the m croconput®ocidbdr@ogOnpr ess
video data supplied fromthe video input block 3, and outputs the '
conpressed data. At this time, in case the video data is noving picture
data, the conpress/expand block 6 will take the MPEG 2 format for
conpression of the video data, and in case the video data is conposed of
still pictures, the conpress/expand bi ck 6 will conpress the data in the
- JPEG (Joi nt Phot ographi ¢ Codi ng Exper G oup) format, and output the

corrpre ed d for dat repro cfion, vi de processor wil |
expand 0 Torue Lialby & a@ﬁfcbmrmai% NG mawngowtagtp RSy date
format, MPEG 2 or JPEG in which the data has been conpressed, and output
t he expeﬂmﬂmb cdatrary, For datat repredustitim ghe andi gracepsackk sall axpandcaudied i n

t he conpress/expand block 6 will conpress audio data output fromthe audio

i nput lﬂa@d?&.llgplid’(‘l #omMRe nultiplexer-10r ar[d output the exparrded data. 16 Cctober 2006
14 for mat | by audio format or a linear PCM format, and out put t he

| S?S‘Séiii?dl%%&ma%;a &?@%ﬁﬁr‘éﬁﬁ%ﬁﬁd %@J%Péguﬁﬁﬁa&ée%%@%ﬁ% rhl1EpRAE 28 o
F

{1 o iVHE) GAERINDbIER Hhy BieoaEeaa et apio AR BpcBesFbbessor 8

and audi o data output fromthe audio processor 11, and out puts t he

mul ti plpeeeassaad &, and dheputie titemultiplexed tdatm t(pth]ach%.’mr informationtprocossor ar y,
for data reproduction, the multiplexer 10 wll break the time-division

mul ti pl7exegndged contritl, fdrodatahfepiatctic, OtHER nhelfipRixeE EFP axill’ breile the
) time-division multiplexed data output from the head information processor 7 into
video and audio data, and supply these data to the video processor 8 and audio
processor 11, respectively.

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

The optical disk drive 1 also includes a video/aﬁdio encoder 13 which
compresses video and audio data supplied from the video and audio input blocks 3
and 5, respectively, or video and audio data supplied from the compress/expand

block 6 in predetermined formats, respectively, and outputs the data to the external

apparatus. Thus, the optical disk drive 1 according to the present invention




- video and audi o data, and supply these data to the vi deasptpsassos 8 and
audi o processor 11, respectively. The optical disk driver 1 also includes
a nonitor block 12 conposed of a display nmechanismto nonitor video data
supplied fromthe video input block 3, audio data supplied fromthe audio
I fput block 5 or video data and audio data supplied fromthe

conpr ess/.expand bl ack 6, and an audio1 rocessi ng nmechanism Thus, the
optical disk drive 1 according to the gresent i nventi on can nonitor

captured pictures and sounds and resylts Qf data reproduction. The optical
di Sk dranARIos I BEN{IRE FAREECpiGHiEs ARd doundh apdarsulis Gl IERONPFERR E8 vi deo

and audi o data supplied fromthe video and audi o i nput blocks 3 and 5,
r espectthe@x{ernak appagatusand audi o data supplied fromthe conpress/ expand
block 6 in predeterm ned formats, respectively, and outputs the data to the

external  apm@r dhtasrecbiding, tthe Riides infeimitisH iprSccssaf crfisli sigpliedt WRh
present invention 16 October 2006 15 enables to nonitor captured pictures

and so : . d i n I s. For
data r ooeRUROT MBI g PRRIRGE BBl b G BRAT WY Bbi
time-divjsion nmultiplexed data supplied fromthe conpress/expand bl ock 6
and  addids, F then e s i TopBip TR atae header Mo TR MHGHGKNAID BR: Uni que
to a DVD, header information or the |ike on an extension file which wll
be desdeadedinfarmation br thealike onardextensiendiletwhichofill be descnibabimpdeteil 4,

and outputs the data. Al so, according to information supplied fromthe

m crocdatey! ahdds thd&dmddIEsf the microcomputer 4, and outputs the data. Also,
) according to information supplied from the microcomputer 4, the header
information processor 7 will produce data such as UDF, VMG, VTSI, etc. and
output these data to a DVD signal processor 14. Also, for data reproduction, the
~ header information processor 7 will separate, from output data from the DVD signal
processor 14, head information having been added at the time of recording and
output it to the compress/expand block 6, and inform the microcomputer 4 of the
separated header information. It should be noted here that the “extension file” is a
file not defined in the DVD video format standardized for the optical disk 2 and in
this embodiment, a still picture format is applied as the extension file.
For data recording, the DVD signal processor 14 will use a random access
memory 15 to generate an error correction code from data output from the header
‘information processor 7 and add the error correction code to the output data. Also,

- the DVD signal processor 14 makes scrambling, 8/16 modulation and the like and -

outputs a data string composed of the processing results as a serial data string to an




I nformati on processor 7 will produce data such as UDF, WbBctobddkSbos etc. and
out put these data to a DVD signal processor 14. Also, for data
reproduction, the header information processor 7 will separate, from
output data fromthe DVD signal processor 14, head information having been
added at the tinme of recording and output it to the conpress/expand bl ock
6, and informthe m croconputer 4 of t6he separ ated header information. It
shoul d be noted here that the "extension file" is a file not defined in

t he DVD vj de forraalt) sk:i%?ardi zed for the optical disk 2 and in this
embodi ABAOE 10RLEY et e format is applied as the extension file. For
data recording, the DVD signal processor 14 will use a random access
menory 15 t @mtheecanwary for rdata ceproghiction, thed ® VPosignal procaspot 1#trwil t he
header information processor 7 and add the error correction code to the

out put nildkeAerrbt Srrection, %@cfah%lﬁi% RAndC88&sdin %ﬁﬁk@%u@;ﬁﬁaﬂ@ﬂai fiom P 6
nodul ation and the |like and outputs a data string conposed of the

- processj r I ' I anal og
Front - Baroe 04 4B BIRGR REbhBichp difosahe dub Rl Bu B PesESe PR sotfie Tona

processor 14 will rmake, error correctjon, descranbling gnd decoding of the

out put ordarin th Arierecorting BEosadyFe, @@QOIHPBE%elfG,SUIﬁ%ﬁgﬁ% prasessss PRRe out put

data in an reverse order to the order in the data recording procedure, and

out put headerr enformatiofl prostesgorodessddsa,o theheD Vikaslgnal rprocessor ol pmakessor

7. Also, the DVD signal processor 14 nake digital-anal og conversion of

drive {ifiedaahlop) coivérsith oP! W ifRthfafion SUdL Kb NGindRNESRrel, fRfkEngont r ol
?emd sl ed control” data supplied fromthe m croconputer 4 to

- control, focus control and sled control data supplied from the microcomputer 4 to
provide such drive signals and output the drive signals to a motor amplifier 18.

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

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

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




provi de such drive signals and out put the drive signal s1é Ociabdrobey
anplifier 18. The analog front end bl ock 16 generates a |ight anount

control signal for a |laser beamto be emtted froman optical head 19 to
the optical disk 2, and outputs the control signal. For data reproduction,
the anal og front end block 16 will keep, according to the |ight anount
control signal, the anount of |aser beam projected onto the optical disk 2
fromthe optical head 19 at a constant?val ue for data reading. On the
contrary, for data recording, the analog front end block 16 will change the
| evel aeprasced ghgnalwhese evsl vaties icgnaispendinglptmaitrajhyofi pits hermeed pot dat a
fromthe DVD signal processor 14, to thereby el evate the anmount of | aser
beam ithé epeichl éivkl ¥, {udoprdcBeses ahe eeprydudad FigRl Tof biitar @ Wifferentineibtaof or
data recording correspondingly to the output data fromthe DVD signal
proces 1 t . |k f.1 sses a
ool Yapd fpprdiite Wi MRCETAT MR ol B the DIEP slrlel prBREhRE CEE°15° 5
gener at g, 6 t ober 20Q6 7. reproduced si I ose |eyel vari

Cor r ee Wil 461 $PAs BrackSRE i TP CBow Ghoke o TeHcBevem e anlos o
processes the reproduced signal for binary differentiation to yield

r epr od @nddbldakaldamiﬂ rgemictdte Betrackipii exdort signhkamV/fosisyerbr pignad of ovhich .

Wth the above processing of the result of return |ight detection, the

anal ogthe ¢eNels Whi(ﬁféﬁpéﬁdiﬂg!l}l' toemapaitedes bf aglckitly effopramil Goals émer,f ocus

error signal of i ch he | evel s vary correspondi ngly to nmagnitudes of

{rack DEGRLROLIANG] OBHDIP" ke sfoRIRESH YR YiorANhioitll iR & ane! s 11

the form'o Si e= nmcroconpu

L/

microcomputer 4.

The motor amplifier 18 is supplied with the drive signals from the DVD
signal processor 14, and drives mechanisms corresponding to the drive signals.
More specifically, the motor ampliﬁer 18 drives to rotate a spindle motor 20 and
sled moor 21 with ones, for spindie control and sled control, of these drive signals.
Alsb, the motor amplifier 18 will drive an actuator installed in the optical head 19
with the drive signals for tracking control and focus control, respectively.

The spindle motor 20 chucks fhe optical disk 2 and drives to rotate the latter
at a predetermined velocity. The sled motor 21 makes the optical head 19
movable radially of the optical disk 2.

Supplied with the light amount control signal from the analog front end block
16, the optical head 19 will emit a laser beam from a semiconductor laser
incorporated therein, and focus the laser beam on the information recording area of

the optical disk 2 through an objective lens. Also, a return light, namely, a




The notor anplifier 18 is supplied with the drive signahlsokfesndobe DVD
signal processor 14, and drives nechani sns corresponding to the drive
signats. Mre specifically, the notor anplifier 18 drives to rotate a
spindle notor 20 and sled noor 21 with ones, for spindle control and sled
control, of these drive signals. Also, the notor anplifier 18 will drive
an actuator installed in the optical and 19 with the drive signals for
tracki ng control and focus control, pectlvely The spindle notor 20
chucks the o di sk, 2 and drlves to rotate the latfer . at .

o odot SFHIEFHER RA o W l576b DeRBY DROICSIC Pk QPG Gok: &6 Hided 19 a
nmovabl e radially of the optical disk 2. Supplied with the |ight anount
cont r olpredejemninedophatodetactar edemenndf ¢hel optioalkhears 19 ttheougit theabbjeetive 19

will emt a laser beamfroma sem conductor |aser incorporated therein,
and fogesss, e thasesulbefmghn detectiol ﬁ;r s”tﬂjpliéﬂ tbem@rdiiam% &Rk cad blobR I@Dt i cal
di sk 2 through an objective |ens. areturn |i nanmely, a

Sféﬁbi‘ff%%’oﬁe%ﬂ%e eﬁ?‘“ﬁ?@a@?@w&d &@E%%rf&@é “@?Eﬂe"%ﬁéﬁ@% a&'l"[ﬁ'@ﬁ&% cal
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optical head 19 is nmovabl e by the actuator driven with the tracking and

focus controfed.dr Ale, shgammntofHaser beaen tis mteimigteatlyt dlevated taceorbing to
controlled. Also, the anpunt of l|aser beamis internmttently elevated

accor dilg light drh6uht ebitr@NBighial,C WHetBy %@ RaformafioneRtokdidig Bfedr BRIhON
{ecordl ng area of the optical disk 2 | s locally el evated | n tenperature to
or doﬂﬁéélrcﬁgk 33k Teéahﬁzr&{evated 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

1, supplied with signals of operations made by the user at a control panel (not

~ shown) or supplied with various signals detected by the analog front end block 16,

the microcomputer 4 controls the operation of each of the component blocks.

More specifically, the microcomputer 4 will be supplied with a tracking error signal

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

'\/;'

and focus control drive information, convert these signals by the DVD signal
processor 14 into analog signals and suppiy 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 sled control drive information from the result of detection and supply the




The m croconputer 4 is provided as a systemcontrol |l er figciobs 2008 1 cal di sk
drive 1. By executing a processing programpre-installed in the optical
disk drive 1, supplied with signals of operations nade by the user at a
control panel (not shown) or supplied with various signals detected by the
anal og front end block 16, the m croconputer 4 controls the operation of
each of the conponent blocks. Mre specifically, the m croconputer 4 wll
be supplied with a tracking error si gﬁ& and focus error signal detected

by the.anal og fr.on l.ock 16, to generate trackin and focus,conjrol
i ve ifREmRSondR the RV iRfakmedion pREREabyi% o hersh: nfen gy RIS 14
into anal og signals and supply the analog signals to the notor anplifier
18 whi the ilﬂ(et uryimilarly, abat matrocomputerc#i wijl anakd acperfofmanee dpt ispaidichead

19. Also, supplied with the header information detected by the header

I nf or mabh@e]. processor 7, the mcroconputer 4 will detect a |aser

beam projected position, generates sled control drive information fromthe

result of d%%%ds@o@é@gﬁﬁgﬂf@% r}fi&&q%i{)l?t%? i, 720 ¢ed %kmaéﬁl(gﬁﬁ%ie&% Eg the

DVD i nf or mation proc erepyrperforma se

Simlarl t he .m cr,ocaonput 4 will ke er f ormange for i ndl e
cont r ohavérheeh deserinsdapihe dAreasing hellere w @vﬁﬁ{ﬁseﬁgaﬁ il EefetEace O e
optical disk 2, have been described in the foregoing. Here will be

descr i Beav ahati in &6 Sneperations ¢hatf willvbe heade by the @icBoapeputer dnfordate wi | |
be made by the mcroconputer 4 for data read or wite after the opti cal

di sk drdadeod write taffeR @He MptichD dilelri®e 1 is fRfe®@Rin. Can stép TP M rth¥ @plichS
fu ned on. Then the m croconput er 4 goes fromstep SP1 to SP2

disk drive 1 is turned on. Then the microcomputer 4 goes from step SP1 to SP2
where it will judge based on the result of detection of the optical disk 2 from a
detection mechanism (not shown) whether the optical disk 2 is set in place in the
optical disk drive 1. If the result of judgment in Step SP2 is negative (no optical
disk 2 is set in place), the microcomputer 4 will repeat the operation in step SP2.
On the contrary, when the optical disk drive 1 has been turned on with the optical
disk 2 lpaded therein or when the optical disk 2 has been loaded after the optical
disk drive 1 is turned on, namely, when the above result of judgment is affirmative
(the optical disk 2 is set in place), the 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 sled motor 21 to move the




where it will judge based on the result of detection of 1§ bewpftzoeal di sk 2
froma detection nechanism (not shown) whether the optical disk 2 is set
in place in the optical disk drive 1. If the result of judgnent in step
SP2 is negative (no optical disk 2 is set in place), the m croconputer 4
wi'l | repeat the operation in step SP2. On the contrary, when the opti cal
di sk drive 1 has been turned on with e optical disk 2 |loaded therein or
when the optical disk 2 has been | oaded after the optical disk drive 1 is

turned on, ne, en, the above re uIt of dgne ffirmative _(the
opt i cappapéﬂﬁ%fi 0 %m@lq RISTHes! cirg %ar&m&i wiqza a5l isSYRPYedp SP2
to SP3. It should be noted that if the optlcal disk drive 1 is turned off
when t heth the resubingliteading the mmeembsrgirtinafapatial aea fromsthedD SIP2 signaé
m croconputer 4 will go directly to step SP4 where it will exit this
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fromthe DVD si.gnal processaor.. In _case the optical disk 2 |s a

finali AU, 1fﬁﬂ% optigabd atlérlm any; finalized,jone, the MICFPComPURGYaVEh from
the DVD signal processor 14. On the contrary, if the optical disk 2 is not
any fi aeduirednformaticheimitie RMpwrea fromi fhe DAGQuinfermation pmocessoi 14t he RVA
area fromthe DVD information processor 14. \Wen the m croconputer 4
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“  that data has already been recorded in the real-time data recording area of the
optical disk 2, it searches the optical disk 2 for VTSI and VISTT VOBS data in

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

DVD, the microcomputer 4 will acquire management information required for data

write to, and read from, the optical disk 2.

In this proéedure, the microcomputer 4 acquires the data in the VMG area
and the data in the UDF area as well. When reading the realtime data recording
area, the microcomputer 4 will also acquire intermediate management information,
if any, found recorded in the real-time data recording area. Thus, the
microcomputer 4 acquire also management information for an extension file not
defined in the DVD video format to enable reading of the extension file from the
optical disk 2. The microcomputer 2 will record and hold a series of thus acquired

management information in a built-in memory.

Next, the microcomputer 4 goes to step. SPS where it will judge whether it is




optical disk 2, it searches the optical disk 2 for VTSI 1an€tohdr38ds VOBS dat a
in each VTS. Thus, as in an optical disk drive to record and reproduce an
ordinary  DVD, the m croconputer 4 will acquire managenent information
required for data wite to, and read from the optical disk 2. In this
procedure, the mcroconputer 4 acquires the data in the VMG area and the
data in the UDF area as well. When reading the real-tinme data recording
area, the mcroconputer 4 will also a%buire i nt er medi at e nanagenent
information, if any, found recorded in the real-tinme data recording area.
Thus, fdmgrugied tecipabdheopticakdiskr2 aMéemthearpsnkimf judgoanttis affifroativen
extension file not defined in the DVD video format to enabl e readi ng of

t he extiedshieroddrhputer dmwtieins@itt aaloadimiK méchdMem(BSOSIRIPH] €6 efectithe
record and hold a series of thus acquired managenent information in a

bui | t - i - t 1C{-0 r 4 goes to step SP5 where it wll
j udge \‘/:\)/ﬁgt er S|lét2 &?%n&%@@éﬂoﬁgg@#ﬁ Instructed to eject the optical
disk 2. Wien,the result of jud nt i.5 affirmtjve the m croconmputer 4
will instru nﬁ“ﬁ PIHTAY, W%Ehéﬁggﬁ?éﬁ%}al an gnsiuctigndos otherfhan the piegHon; sk 2
and then go back to step SP2. On the contrary, when supplied with an

i nst r uof itha opticalalibke 2 fromnthehses) thetminrocamputes dogedschbmstep SPY toofP6 he
user, the mcroconputer 4 goes fromstep SP5 to SP6 where it will judge

which wigere UilDPMIB@ud%@Whidhnﬁﬁé Weippfied | gser’s eﬁﬂﬁﬁbﬁ@n(ﬁE%cord@h%ﬁ)(m,( PB)
or power off. Wen the user's instruction is "PB (pl ayfoack)", he

m croc 0 e g ' i lbrP 20
Tepro CRIERL (BB ipWebH: CPWRHER R fofs thihfctldn ¥ “PBPEIEHYS the
! microcomputer 4 goes from step SP6 to SP7 where it will proceed to reproduction

of a file from the optical disk 2 and then return to step SP5.

When the user's instruction is “REC (recording)”, the microcomputer 4 goes
| from step SP6 to SP8 where it will proceed to recording of moving or still pictures
to the optical disk 2 and then go back to step SP5. It is important to note that
when the optical disk 2 has UDF and VMG areas defined therein through the
so-called finalization, the microcomputer 4 will skip over the recording pfocedure
to step SP5 since the optical disk 2 has been processed against data recording.
Also, even in case the optical disk 2 is a DVD-RW which is finalized but erasable,
. the 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




of afile fromthe optical disk 2 and then return to stepo&Bser2ien t he
user's instruction is "REC (recording)", the mcroconputer 4 goes from
step SP6 to SP8 where it will proceed to recording of noving or still
pictures to the optical disk 2 and then go back to step SP5. It is

I mportant to note that when the optical disk 2 has UDF and VMG ar eas
defined therein through the so-called finalization, the m croconputer 4
will skip over the recording procedur# to step SP5 since the optical disk
2 has been processed agai nst data recording. Also, even in case the

opti calprdeekur® is a DVD RWwhich is finalized but erasable, the

m croconputer 4 will erase the data existent in the optical disk 2 with

acknow ed tihb Il a | t user's
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above PrOEEYdHed0 theenptiod diski 2al Qn she »ther hmydh whenhthenpplie ddipkitisr 4

wi |l adopt the INC method to record a noving or still picture file to the

- opti caDVDsRW2. orCD VDR AVie thdr anitroodmputehel eilli sddptditekROW DAEhdIMor
DVDRAM the mcroconmputer 4 will adopt the RONnmethod to record a noving
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- a still picture file to an optical disk having no files yet recorded therein, namely, a
virgin disk, by the ROW method. Updating RMA information acquired from the
~optical disk 2 and held in the builtin memory, the microcomputer 4 performs
' padding to reserve UDF and VMG areas in the optical disk 2. Also, when an
instruction for recording of a moving picture file is given from the user, the
microcomputer 4 will define, by padding, areas for the subsequént titles VTSI and
VTSM VOBS in the optical disk 2 as shown in FIG. 6A. Also, with these
operations, the microcomputer 4 will update the RMA data held in the built-in
memory thereof.
Given an instruction for starting the recording from the user, the
microcomputer 4 will sequentially record real data in the moving picture file to
define a VISTT VOBS area, then generate management information including a

start address, file size, recording data, etc., and record the management information

to define a VTSI BUP area. Also, to record subsequent titles, the microcomputer 4




virgin disk, by the ROWnethod. Updating RMA informati oneaegbérzegs from t he
optical disk 2 and held in the built-in nenory, the mcroconputer 4
perfornms padding to reserve UDF and VM5 areas in the optical disk 2. Also,
when an instruction for recording of a nmoving picture file is given from
the user, the microconputer 4 will define, by padding, areas for the
subsequent titles VTSI and VTSM VOBS,4n the optical disk 2 as shown in
FIG 6A. Also, with these operations, the mcroconputer 4 will update the

RMA dat.g. ' ilt-in ry..t her .G jastruction .for
starti n‘gﬂt]ﬁéesglf‘éé;c?bgg ﬁg&%bmqaﬁe%ggﬁ? ?ﬁﬂtﬁﬁgv'%ﬁ @ch%igﬁ eryb%%'\/\ﬁ’sl phown in
sequentljgg Iéﬁ}?r ecord real data in the noving picture file to define a VISTT
voBS artdy- @BenFyether.dhe migragempnterid malrequentialhy reenrdthe managementdr ess,
file size, recording data, etc., and record the managenent information to

def i ne informfitioRURastieg at A positibn 4 gmietbrﬁﬁbs@qmbeﬁ bf hegs retifned back
m croconputer 4 16 October 2006 23 will reserve, by padding, areas for the
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4 wll sequentially record t nagement information S
posi ti ' number, of areas returned back from a position
here roLSH AhfoT N RO RS cafbliting Feridig.of Shedule s sHpreR ang
VTSM Vﬁ&a&aer eby conpleting recording of one title, as shown in FIG 6C
In the at iBntiese eparptions othsumierosomputer gk ovidl servrdoand hiodd the
managenment information for the title in the built-in nmenory thereof. For
succes snarmagenent difogmationder dg: dile intte Builemh mbhryithsreepnputer 4 wil |
i) For successive recording of moving picture files, the microcomputer 4 will
similarly control the operation of each of the component blocks to sequentially
record the moving picture files by the ROW method as in the conventional optical
disk drive.
Through the above operations, the microcomputer 4 updates the RMA data
held in the memory thereof appropriately, and rewrites the RMA in the optical disk
2 by the RAM data held in the memory at the time of ejection of the optical disk 2,
power off, etc. Thus, even the record in the memory is lost, the optical disk drive
} 1 will be able to access any yet-to-finalize optical disk 2 with reference to the
recorded RMA.
Note here that the microcomputer 4 will appropriately update the RMA data
through updating of the management information among the RMA data held in the

memory and perform the above operations by updating the RMA in the optical disk

2 according to the management table, It should also be noted that the managerent




simlarly control the operation of each of the conponents bkgsd0be
sequentially record the noving picture files by the RONnethod as in the
conventional optical disk drive. Through the above operations, the

m croconputer 4 updates the RVA data held in the nmenory thereof
appropriately, and rewites the RVA in the optical disk 2 by the RAM data
held in the nenory at the tinme of eje aion of the optical disk 2, power
off, etc. Thus, even the record in th&' nenory is |ost, the optical disk

~drive 1.wll he e.} o access .yet-to-finalize optical disk 2 with
refererF@Bilgt]S 1{1&1&&%&@5}1@@%@@@@ Hlﬁg:’egt hat the microconputer 4 will
appropriately update the RVA data through updating of the managenent

i nf or mat i on NatgnkererbaRire dwmnagemet table BV isgounsnapedhperbgramtdrea ahove
operations by updating the RVA in the optical disk 2 according to the

managerhotoptizhl gisk!2 affeth deedrdAop andBtbhNldrédies BRVASRRRbrd& fiheber
2006 24 table is indicated with a reference TVin FIG 6. Note here that

the ma t bl | : . I:h r ea_on .t he | cal disk
2"and CROEPER arcd o Bhd Yn e P lRRRERIA R R IR LR oPtk P Rroihog, o
area. The én er-circupferential area of the |ead-in zone defjned through
the fi f3fi323HZRH0R8nd Hga At accessah pybanynplagbagioasly. eptigabdisk grivei sk
drive DVD pl ayer) are assigned to the managenent table TV. Thus, the
m croc qrlayeniare assaguedito the mimageméntahbldi EX. 2, top and bottom
addresses corresponding to the managenent table TV held in the nenory
t her eof Thus, the microcomputer 4 will record, to the optical disk 2, top and bottom
) addresses corresponding to the management table TV held in the memory thereof
through recording of VTSs to the optical disk 2, and update the management table
TV in the optical disk 2 according to the management table TV held in the memory
in its free time and during ejection of the optical disk 2 as well.
Given an instruction for recording of still pictures from the user, the
microcomputer 4 will set a start address for real data at the top of an area reserved
by padding. Also, supplied with a user's instruction for start of the recording, the
microcomputer 4 will sequentially record still picture files being extension files
! ) (indicated with a reference EF in FIG. 6) as shown in FIG. 6D. Further, the
microcomputer 4 sequentially generates intermediate mdnagement information for
provisional management of the still picture files until the finalization
correspondingly to the recording of the still picture files and hold the information in

the built-in memory thereof.

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




t hrough recording of VISs to the optical disk 2, and updabewbdreopmnagenent
“table TV in the optical disk 2 according to the nanagenent table TV held
in the nenory inits free tine and during ejection of the optical disk 2

as well. Gven an instruction for recording of still pictures fromthe
user, the mcroconputer 4 will set a start address for real data at the
top of an area reserved by padding. so, supplied with a user's

instruction for start of the recordin the mcroconputer 4 will
sequential l'y. record st.il Lcture f Ies bei ng exte on_files i ndi cat ed
with a WERLERGES wer Sdnﬁr@&l@) ¥%rsersdaegwﬁh¢ FRQeRdingan TjTFLﬁUtlhBIICthP s, the

m croconputer 4 sequentially generates internedi ate managenent i nf ormation
for pmalgretampiiterdnaidboenverotha vesnéedibtepnanhageméent méonmatidn héld in the

finalization correspondingly to the recording of the still picture files
and holglerhbey irithQr foRina® bf kécortilify Mbtoptfa;alr&ﬁm' dnldiereetd tHéLihEé}ﬁ{é@Mté
after having recorded a desired nunber "of still "picture fil es an

of o s iERAROEI8 By € by f@?%i%%fgﬁo FaTEiHH féc%?e%d' :g
recor 5 ETERE 83??@154 B8R 35 shwmiacBi 6o .fne%?%%%hﬁé%c%nﬁé&%ﬁt
information to reserve, by padding, areas for recording the subsequent

©tit] es willSgenardteVTBuayOBSNt anfoximationi forFals exdensidh uiles tthesudcessivelypbeer 4
wi || generate managenent information for all extension files to

succesgéaplivd beAlsahe dﬁfbroéézﬁ?utefrhﬁwmcgeq?é‘& @%&&dﬁgv\fdrma% Qlc86idiflg to
recordi ng fornat accor di ng to the attribute of a til€ by recording a novi ng

Pi st ur god ih@ipule GRTRI AR b§"rélokdling a moving picture file in combination with

corresponding management information in the order of management information,
moving picture file and management information, while recording an extension file
in combination with corresponding intermediate management information in the
order of the extension file and intermediate management information and recording
intermediate management information collectively for a plurality of files.
Thus, for recording a moving picture file next, the microcomputer 4 will
record VISTT VOBS and VTSI BUP by réal data next to an area reserved by
) padding, and then reserve subsequent areas by padding, and record VTSI and
VTSM VOBS back at the beginning, to thereby record one title, as shown in FIGS.
6E to 6G. Also, for recording still picture files, the microcomputer 4 will similarly
record them sequentially back at the top of padding to record the management data,
and then reserve areas by padding. Further, given an instruction for finalization

from the user, the microcomputer 4 will deﬁne UDF and VMG areas and lead-in




correspondi ng managenent information in the order of nanagewen2006

I nformation, noving picture file and managenent information, while
recording an extension file 1in conbination with correspondi ng internedi ate
managenent information in the order of the extension file and internediate
mahagenent information and recording internediate nmanagenent information
collectively for a plurality of files,,.Thus, for recording a noving picture
file next, the mcroconputer 4 wll ?%cord VTSTT VOBS and VTSI BUP by real

data next,,to.an area reserved b addi ng, and then reserve su quent
areas IJSAETONG Zouesacearding tgriae SRS a9AKARENQWR Hb%g&ngﬁng, to
thereby record one title, as shown in FIGS. 6E to 6G Al so, for recording
still picturlhef miepcompiter ¢rwibnpdaterthe miahagement mbly TV as abdvehwith
sequentially back at the top of padding to record the managenent data, and

then r ehegey maieg pibure Hilds nebrrdspbhivicly 3bVER ﬁa'?:okd‘i%?ré'ﬂtﬁ@ Ritfe@" for the
finalization fromthe user, the mcroconputer 4 wll define UDF and

VMG
ar eas deads:] 6 obe 0, n a u o] orgi ng t he
nanage?rﬂ;ﬁ‘tllhgnﬂ)é}r:%%i (1;% g'as ?hr%v\tnﬁw)lgl n&%:% H%‘L(iﬁ %ﬁe%c%@gﬁg’ﬁt efﬂeg’ vé‘gl
updat e _the managenent .tlabl e TV as_ above wi.th  these noving _picture files
cor r es FRERGHRBUED 4 Will 2ensrate gyids minemation deor the exicasionpfiles eashdimee
files. On the other hand, for the extension files, the mcroconputer 4
wi |l génfermediair imrnagenwenteinfomation {HE isxtesosderh t6 ithesopioah dislhe® and
I nt er medi at e managenent information DK is recorded to the optical disk 2
and upgdhte exbadetinforiratioh! didde HfdHhATINOTERdcBPdetEid ﬁqi)iéiﬁﬁ'rdanalé{lg' xed

area along the inner circunference of the optical disk 2 by the exténsion
fihe gwdpnePEREIRIER e of the optical disk 2 by the extension-file guide information.
It should be noted that the “fixed area” means a predetermined area for recording
the extension-file gnide information TE. In this embodiment, of the areas initially
reserved by padding, a clearance area where no UDF and VMG are allocated is
used as such a “fixed area”. Further, the microcomputer 4 will record top and
bottom addresses of the extension-file guide information TE to the management

table TV,

Note that the microcomputer 4 actually performs the above operations by the
) use of the memory thereof while reading and updating the optical disk 2 at the time
of ejecting the optical disk 2, power off and in its free time. Also, the top address
of the extension-file guide informaﬁon is recorded only once to the management
- table TV at the time of recording the first intermediate management informatioﬁ

DK since the extension-file guide information TE is recorded to the fixed area.

Thus, in the optical disk drive 1, the extension-file guide information TE can




It should be noted that the "fixed area” neans a predet as s 28oea for
recording the extension-file guide information TE. In this enbodi nent, of
the areas initially reserved by padding, a clearance area where no UDF and
VMG are allocated is used as such a "fixed area". Further, the
m'croconputer 4 will record top and bottom addresses of the extension file
guide information TE to the nanagenen& table TV. Note that the

m croconputer 4 actually perforns the Apove operations by the wuse of the
menory .t hereof while reading and updating the optical disk 2 at the tine

of ej edF; ‘ﬁ‘ée‘ftﬁ@ agpprding tetheregor nggemgnitable TiVsand each ¢xtensiandde t he
top address of the extension-file guide information is recorded only once

to thecanrmgsraeched aedurdinpMoathetexeension-file guddoifonaatie, do that ai d¥sgededi at e
.managenent information DK since the extension file gui de information TE is

record i ' &ukg@ ' ttﬁ@] I ' r Y :

ext ens ?gﬁér?llclhgﬁglg%?%gq}l nf or Rg;gig%iﬁh%ga%lan t‘é&ﬁ@?@ Eoegéazbktgg én&@e %%foglg]?gg{led
accor di r ecqr.ded. a nt, .table TV and ch extepsion, fi can
be. scarsrrite Ba B AT OB P AhF exisrsiin i gikormadion tE: 2
desired xtcﬁgsi on file can quickly be searched w thout having to scan the
ent i r e CARDErGRILEIEH aceaiddngiihtheamaaagementtable ToAfordhe kn@vingl picture iides,

extension-file guide information TE can be detected according to the

managese thattthbliefofmation reberdimy areg gircéffectively ®8.usedo that the information
recording area can effectively be used. Note that the internedi ate
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L reading of an extension file, and it is composed of attribute information as an
- extension indicative of the attribute of an extension file, address information
indicative of an address of the extens.ion file, file size information indicative of the
size of the extension file, time information indicative of a date and time when the
‘extension file was recorded to the optical disk 2, etc. As shown in FIG. 3, the
- intermediate management information DX includes, at the top thereof, management
information CI for a collection of extension files EF1 to EF3 successively recorded
following the information CI. It should be noted that the management information
) CI includes identification information indicative of a category, directory, etc. of
files managed according to individual information EXF1 to EXF3 included next to
the management information, whereby it is made possible to maintain the
compatibility of the files with the file management system of the computer.

The individual information EX is composed of the name of a file, start

address of the file, etc. The extension-file guide information TE includes an




extension indicative of the attribute of an extension fiibecioBsidness

I nformation indicative of an address of the extension file, file size
infornmation indicative of the size of the extension file, tine infornation
i ndicative of a date and tinme when the extension file was recorded to the
optical disk 2, etc. As shown in FIG 3, the intermedi ate nanagenent

i nformation DK includes, at the top threof, managenent information C for
a collection of extension files EM t 0%EF3 successively recorded follow ng
the inf rqgiion C. It should be noted that the nmanagement information C

i ncl udé‘geril cAtom cade.opddressr aata Peintadiiodicative oof a staregddyessdof edbor y,
etc. of files managed according to individual information EXF1 to EXF3

i ncl udedanegemeand inforeatioma @deviich nikoalsatthenstarehrldedis bf the ifRdmeanssi bl e
to mintain the conpatibility of the files with the file nmanagenent system

of then@@mgléhggmiﬂ'ﬂ@ﬁnhﬁgh\ﬁﬁue%c_i nformati on EX i s conposed of the name of a
file, start address of the file, etc. The extension-file guide information

TE i ncl udes 1 ber 0 28 identifi ,an. code, address a

poi nter i ndirlg’1 1%e%3fw%l%{:§(§t gédéfﬁ@sa ﬁile[d&{g[ast @n@ﬁqugqp@,t%afi@ﬁs a,
which is alé&{hhe start address of the internediate nmanagenent information
DK, et Eecorded, thedmigsesamputeridgeconds e and bottohe addresses10f ther title invhag
picture file is recorded, the m croconputer 4 records top and bottom

addr essEmagentene tablel ¥V ottespondinghe reenthet eé:do@dfﬁg 6PrthesRAO VDS Yo t he
recording of the title (VTS #1). \Wen three still picture files EF1l to EF3

are r eVPdethrien s&ime%iéﬁﬁ@ ﬁl%lé i ieh) FY A ?%Hr?])g&éd B0 thd PPEM FASARUS 4

will record the nmanagenent or mation
-, condition, the microcomputer 4 will record the management information CI and

individual information EXF1 to EFX3 for the still picture files EF1 to EF3 to record
the intermediate management information DK.  Also, the microcomputer 4 records
the extension-file guide information TE and also updates the management table TV
correspondingly to the recording of the guide information TE. It should be noted
that the microcomputer 4 effects these operations by updating or otherwise
processing information in consideration held in the memory, and actually updates
the record in the optical disk 2 at the time of ejecting the optical disk 2 or at any
) other time. This will also be true in the subsequent steps of operations.

When the second recorded still picture file EF2 is deleted in this condition,
the microcomputer 4 detects the extension-file guide information TE from the
record in the management table TV and detects the address of corresponding
jntermediate management information DK from the guide information TE, as

shown in FIG. 3B. With the detection of the address, the microcomputer 4




I ndi vidual information EXF1 to EFX3 for the still pictuneokich&sobdl to EF3
to record the internedi ate managenent information DK. Al so, the

m croconputer 4 records the extension file guide information TE and al so
updat es the managenent table TV correspondingly to the recording of the
guide information TE. It should be noted that the m croconputer 4 effects
t hese operations by updating or otherwise processing information in
consideration held in the nmenory, and“actually updates the record in the

opti cal .disk at Lhe tine of ejecting the optical disk_2 or at any other
e, a0RGs e indigidvel fRfogmatonadnuh histik issues filspBFaneBA thunen
the second recorded still picture file EF2 is deleted in this condition,

the m apsiehdiske? by semelly ddéting the islividudl ifogwiatieni BXS2nmt devting]Eokr om
the record in the nanagenent table TV and detects the address of

cor r es pRdhdiidu N tifforRhtRie ENETR tint ' i ; '

I nformati on TIIE, aé,l shown in Fl G%g%g 1\1}\9'[&%3%1%2}1 gp}a%%&ﬂgﬂi ?Iﬁfg&gggrsgss,
the m gfegonpuUi er. 4. - -=- - PR N A t ober 6 29 anges e .

 ndi vi doaF Qﬁg%?ﬁ%ﬁ%}eﬁ%&f%ﬂaﬂwh% %‘?’-’ngpﬁ%t Fe@?’i“%ﬁgﬁ%ﬁ ‘éé H‘q Sillhe
optical .di skfﬁ %act ual Iy deletjng the individual information EXF2 or

set ti n@icugs file FF2 agiiap wikecordgdoareg: i dhskowdd be noted) thatdinctis ease, he t he
i ndividual information EXF2 is a nmeaningless information, to thereby set

the redsoicdechraputar of wille uptatel thepiintermeditid endigeasemnindformeato @K abpa. |t
shoul d be noted that in this case, the mcroconputer 4 will update the

| Nt &1 MedoAkfitifR MAORIthed al Ohimh b OfleRHnR mAGH WK bk AGvAGR. | nt er medi ate

managenent information DK as a whole.

) When given an instruction for recording a still picture file from the user, if
the previously deleted still picture file EF2 used to be recorded at the top of the
unrecorded area, the microcomputer 4 will similarly detect the extension-file guide

‘information TE from the record in the management table TV, the address of
corresponding  intermediate management information DK from the guide
information TE, and also the address of an area having been set as an unrecorded

area from the recording of the individual information EFX22 in the intermediate

management information DK, as shown in FIG. 3C. Thus, the microcomputer 4

—

records the still picture file EF22 related to the user's instruction to the detected
unrecorded area and overwrites the management informatibn CI and individual
information EXF1, EXF22 and EXF3 related to the still picture files EF1, EF22 and
.EF3, respectively, thereby updating the record of the intermediéte management
information DK. Further, when instructed by the user to delete the still picture file

EF22, the microcomputer 4 will set the recordéd area of the still picture file EF22 as




When given an instruction for recording a still picturebidcpbér@ost he user,
If the previously deleted still picture file EF2 used to be recorded at
the top of the wunrecorded area, the mcroconputer 4 will simlarly detect
the extension file guide information TE fromthe record in the managenent
table TV, the address of corresponding internedi ate managenent information
DK fromthe guide information TE, ans al so the address of an area having
been set as an unrecorded area from Re recordi ng of the individual

i nformat.ion E{fgﬁ%lnth nte medi, at e, nagenent information DK, as shown
in FI G ABEMOPHIHC 3168 ag; descaibed abeve witlneeferance toiFIGuAB.fi | e EF22
related to the user's |nstruct|on to the detected unrecorded area and
overw ites tHee miemsonmiter recordsethicdnteEinediate imshagesheait inforfmatioatDEnasEXF1,

EXF22 and EXF3 related to the still picture files EF1l, EF22 and EF3
respectiboley, R eleyordidat ithg ifiermhediafd ﬁ{a hBemkht edTs nt
i nformati on DK. Further, %/nen i nstructed ng@?}sg{r {o %h?%(?(la the still

pi ctur g set the recorded, area o t he
L dditiShal2Eepld)fe Th 1%&%@@%&1%0#8‘”%%61 AT ORAER U ed 3lhavi ng
been descri hed .above th reference to FIG 3B. The microconputer records
the i nt%nﬁ@g e nANALINEBE | Hrfomaagn aB8v e forroally enteranasiatehe

i nternedi ate rranagenent information DK by additionally recording an

ext ensitoanggement infarmation B forexoamion fides dlrsvdy recosiwel it theioptieadigkat e
managenent information DK for all internediate nmanagenent information DK

oo o sk e sl o o8 186 rfiglegeni {1

(\;,:) shown in FIG. 7. Also, the microcomputer 4 updates the extension-file guide
information TE for correspondence to the recording of the intermediate
management information DK1.

FIG. 7A shows recording of still picture files EF4, EF5 and EF6 next to one
recorded title (VTS #2) after the aforementioned condition shown in FIG. 3A. In
this case, the microcomputer 4 generates management information CI and
individual information EXF1 to EXF6 for the management information CI from the
intermediate management information DK for the still picture files EF1, EF2 and

) EF3 held in the memory and information such aé addresses of the still picture files
EF4, EFS and EF6, records the thus generated information CI and individual
information EXF1 to EXF6 to the optical disk 2, and also updates the extension-file
guide information TE.

Thus, the microcomputer 4 will update the existent record of the still picture

| ﬁleerFl_, EF2 and EF3 in the optical disk 2 so that they can be accessed based on




shown in FIG 7. Also, the mcroconputer 4 updates the egtensé®odi| e guide
I nformation TE for correspondence to the recording of the internediate
managenent information DKI. FIG 7A shows recording of still picture files
EF4, EF5 and EF6 next to one recorded title (VIS #2) after the
af orenenti oned condition shown in FIG 3A In this case, the m croconputer
4 generates managenent information Cl ?nd I ndi vidual information EXF1l to
EXF6 for the nmanagenent information Plfromthe internediate managemnent
ure files EFl, EF2 and EF3 held in the

i nf or ion DK fo .tgﬁstjll Bg{j y

menor y W5 dBdnYidah dpimation Eﬁu ofice SEE3 forresponding tei theurboye InesvlyEF4,
EF5 and EF6, records the thus generated information d and individual

i nf or miec@udedXptermediaEamanagdmentpinfoahatios DR1. ard seen inddG 7B e
extension file guide information TE. Thus, the mcroconputer 4 will update

the eximicesdompaRird Wil updatd bt HelekS the ﬁewy té’c%rggd stiiﬁﬁ%@’% gg&:@ggg ébhgl

optical disk 2 so that they can be accesse ased on
t he i ngipy l.1d ' EX EXE3, corg.es dj n t he above newy
Focor ael sl ML AR Tlokded Bt B R SHeR R | ekt Broctariae 56, 1 he
m croco Utfﬁ.{ 4h§dll ypdate or delete the newy recorded still picture
files vidpal gpogmatian sEXHe tal FoSH9 reiresnoading itol the cnewly frecersedrl ¢ o
-EF3 by processing the individual information EXF1 to EXF6 corresponding to
t he newitgrmediatel othnagementidoanationm§énent i nformati on DK 1. Thus, when
instructed fromthe user to finalize the optical disk 2 having the
Thus, when instructed from the user to finalize the optical disk 2 having the
(i extension files recorded therein as above, the microcomputer 4 will generate UDF
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. 3D. Also, the microcomputer 4
will generate VMG data from only the management information (VTSI and VTSTT
VOBS) for all the titles, and record it to the optical disk 2. It is important to note
that the UDF and VMG data are generated according to the intermediate
) management information held in the memory or the like. Also, having recorded
the UDF and VMG in this ‘way, the microcomputer 4 will define lead-in and
lead-out zones. It should also be noted that the microcomputer 4 will record the
UDF and VMG data, define the lead-in and lead-out zones and record the

 Intermediate management information, all by outputting the corresponding data to

the DVD signal processor 14.




extension files recorded therein as above, the m croconpeicRiobdr 2006 |
generate UDF data fromthe nmanagenent information (VTSI and VTSTT VOBS)
for all the titles having thus been generated with reference to the
managenent table and internedi ate nanagenent information for all the
extension files, and record the UDF data to the optical disk 2, as shown
in FIG 3D. Also, the mcroconputer 4,.wll generate VMG data fromonly the
managenent i nformation (VTSI and VTST%2 VOBS) for all the titles, and
record it tonthe.optical, .disk 2. 1t is. i rtant tqQ note that the UDF and
VMG data ar :F}beéﬁ@fgvté’a ¥ orabadinent; Hbemﬁ@% nédraf@ mennggaanit of the
information held in the menory or the Iike. Al so, having recorded the UDF
and Viveomputes willagclude sanageowmtpoformationiyl wiiédh aigolaraektensien dile lcemd- out
zones. It should also be noted that the m croconputer 4 will record the

UDF andeVivecaintised dgfd necdebsed sl ithe aWaiGeatht UorZ fiﬁ%?a%ﬂ%n’i%?rﬁvt]j‘?

I nt ermedi ate managenent information, all by outputting e correspondi ng

data t ) r - 14e- 1 r 2006 32 Ther ef.or in

Thi o engm o Oy SR AR TR REOR o St BV R TPl ude
managegeg&l I nf.ormati on by mthh al so an_extension file can be recognized
and acCedBEHCHOCORPWAIGH 31l reproduse dhereHDIbdataydor rrapregansentont whe |

i nclude no extension file-related information. As shown in FIG 8, the

ni cr oc 6APRIEST 1 genaratecliDdtiin e separas®ifoltier dnfthe saamabiemechical layer ascanput er
to generate UDF in a separate folder in the sanme hierarchical layer as a

| iDXtDe? ing}iélgtstéitlei‘m tient! onlgxéeRpson Hléewill bé BHIFSP! aF6H thE QhterfiRdiate
LJ management information DK having been described above with reference to FIG. 6,
- the microcomputer 4 will generate UDF with no file name, address information
such as an address, etc. being stated. It should be noted that the microcomputer 4
will of course generate the UDF so that each extension file can be accessed
similarly to titles VTSI, VISM VOBS, etc. Thus, in this embodiment, when the
optical disk 2 is reproduced by a computer, a file of provisional intermediate
management information which is meaningless in reproduction of the optical disk 2
by the computer is made invisible from the user so that the optical disk drive 1 can

") accordingly be improved in operability.
Thus, the conventional optical disk drive for DVD can only read moving
picture files recorded in the optical disk 2 by recording VMG data to the optical
disk 2.  On the contrary, in the optical disk drive 1, the microcomputer 4 acquires

UDF and VMG data in step SP3 in FIG. 5 to provide a system control for access to

each of extension files based on the UDF _daté, to thereby reproduce the extension




managenent i nformation DK having been descri bed above wigbchsdreogence to
FIG 6, the mcroconputer 4 will generate UDF with no file nanme, address
informati on such as an address, etc. being stated. It should be noted that
the mcroconputer 4 wll of course generate the UDF so that each extension
file can be accessed simlarly to titles VISI, VISM VOBS, etc. Thus, in
this enbodi nent, when the optical di 2 is reproduced by a conputer, a
file of provisional internediate nanagenent infornation which is
neaninghess i n reg&a uction of t e optlcal di sk_2 he conputer is made

i nvi si BHES B3 Bifll hdt shewldbe nelgd thafeind¥G i “Raotk ige ir%t direcgory, a0dBED ngl y

be inproved in operability. Thus, the conventional optical disk drive for
DVD cad$hiiy ar emying\pictyure pfalder andi fRSCPefzo arleektensibhefieptfoldat. dAdo,2 by
recording VM5 data to the optical disk 2. On the contrary, in the optlcal

di sk driDSCAGO I *DECHUMRYPE cAieRSRIM fiIRSE, re %ctW%VNG data in step SP3 in
FIG 5 to provide a systemcontrol for access to ch of extension files

BT S UED el BLSRR W  r
di rectgpé/g. \QAF O TS' is a novin cture foI der and "DSC' is an extension
file f ibedaplgye withgederence 49 6. arWhentthissiesarding gsocedure

respectively. FI G 9 shows a flow of operat ions in the recordi ng procedure
havi ngihetantedd de mibextommter vi goesr frbar stepeSP 01 Fb GP15 waede 6t willgudgdi s
recording procedure is started, the m croconputer 4 goes fromstep SPll to

gpﬁgvmﬁgl El{leu?éeér}l}zﬂlsgﬁg?g%fg’?'tlé Eié)t gé‘cdfaﬁfg 6P2 méWhgYfhitere File, d8cold@rPbfll N9 of
'/ astill picture file or finalization.

When the user instruction is to record a moving picture file, the
microcomputer 4 goes from step SP12 to SP13 where it will judge whether the user
has instructed to start the recording. If the result of judgment in step SP13 is
negative, the microcomputer 4 will repeat the operation in step SP13. If the above
result of judgment is affirmative, the microcomputer 4 goes from step SP13 to SP14
where it will record real data as having been described above with reference to FIG.
5. Further, the microcomputer 4 goes to step SP15 where it will judge whether the

: ) user has ipstructed to stop the recording. = If the result of judgment in step SP15 is
negative, the microcomputer 4 will gd back to step SP14. This, the
microcomputer 4 repeats the operations in steps SP14, SP15 and again in SP14,
thereby sequentially recording real data. When the above result of judgment is

affirmative, the microcomputer 4 will complete the recording of VISTT VOBS

data with exiting the recording of real data.




a still picture file or finalization. When the user instgbelob&™®obs tO
record a noving picture file, the mcroconputer 4 goes fromstep SP12 to
SP13 where it will judge whether the user has instructed to start the
recording. If the result of judgnent in step SP13 is negative, the
m'croconputer 4 will repeat the operation in step SP13. If the above

result of judgnent is affirmative, t m croconputer 4 goes from step SP13
to SP14 where it will record real data as having been descri bed above with
reference tq,Fl 5.. Further, the m croconp [ 4 goes tQ step SP15 where
it owill judg\la?%GQ%%’PlCWF&mR&tﬁ ‘ﬂa%’eﬁ 8 ?@Etgﬁfé oVhetsp1t Wall  seaueniidly |
the result of judgnent in step SP15 is negative, the mcroconputer 4 wll
go bacKefige sYEPI IR, ViRSk and héTSMI Y OfiSaneasr ind thee ppticsl tisk Ppéreaebypns in
steps SP14, SP15 and again in SP14, thereby sequentially recording real
data. WeordingeosdOVES] aadlthe®igoeddangad SE17 dhkekd MM xit BEs TeeoRsEEPUL er
4 wll conplete the recording of VISTT VOBS data with exiting the
record'ft%%éréeal data. 16 October 2006 34 Next, the mcroconputer 4 goes
to steB 5 Wwhere it will sequentially define VISI BUP, VTSI and VISM
VOBS areas |.h he(gﬁgt Lca dj sk 2, th(,ar_ebé‘l recordi ng one VIS, . and then goes
to step SP1 I\/\ﬁi’@r t b, when the user s issBnetion 1s i scend acstilonictyre fdener
hand, when the user's instruction is to record a still picture file, the
mi. cr octhepliierocampuiger 4 goas Stoap s&PLIPI D SR Saiveere ittwill judgeunhetheh¢hdrer t he
user has instructed to start the recording. If the result of judgnent

| nst epusgrHhsiifistructed 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. 5 and 6.
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

N

sequentially record the still picture files. If the above result of judgement is
affirmative, the microcomputer 4 terminates the recording of still picture files and
goes to step SP21 where it will record intermediate management information, and
goes to step SP17 where it will exit this recording procedure.

When the user's instruction is to record data related to finaliiatidn of the

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




negative, the mcroconputer 4 will repeat the operation 1isfctdbe2odsl8. On
the contrary, when the above result of judgnent is affirmative, the

m croconputer 4 goes fromstep SP18 to SP19 where it will record an
extension file for the still picture file as having been described above
with reference to FIGS. 5 and 6. Further, the m croconputer 4 goes to step
SP20 where it will judge whether the Lége has instructed to stop the
recording. If the result of judgment step SP20 is negative, the
mcroco:lwl}f)luter 4 will go back to step SP19. Thus, the mcroconputer 4

r epeat SIU0RE Whether @'ﬁsuﬁ‘ﬁ f‘%d@s@-}m@ &p3tIrt dhel regardingn $P1he tresult of

sequentjally record the still picture files. If the above result of

j udgeneivdgment i slepr3R22 is, negutive] teomicmoebaipudert £ Willflﬁf;éﬁ thb%péﬁiﬂfndﬂnng of
still picture files and goes to step SP21 where it w record

| nt er nestep SPITANAYRER o ABGRS AT ju ﬁg&engﬁeﬁfﬁﬂl iR GG AcE g |

exit this recordi ng procedure. user's 1ns rut on i

data r p isk 2, th oconputer 4
goes f M ste*%%g%ﬁl§?'?ﬂ§§§%ﬁhp ﬁ wifiindithe Betapskal S asbay Bagemnet her
t he use ag gtruct d to start the recording. If the result of judgment
in st eﬁ{%ﬁfé e(#g A Hith referenee ko FlGSo Fpands6, andihen gagsctatstep SPafewhereon i n
step SP22. \Wen the above result of judgnent is affirmative, the

ni cr ocdhPill exit4hisquresedurem st ep SP22 to SP23 where it will finalize the
optical disk 2 as having been described above with reference to FIGS. 5

and 6, and 6N 1OGkoWS asfIeR ePbpe i’%ﬁfg@inb# dlin ¢ fe éﬁgﬂﬁmﬂéﬁg'ggé@lﬁe FI G

10. shows a fl ow of operations inCluded in e reprodu ng pr
i
- shown in FIG. 5. '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 mbving picture file, the
microcomputer 4 goes from step SP32 to SP33 where it will Jjudge whether the user
has instructed to start the reproduction. If the result of Judgment is negative, the
microcomputer 4 will repeat the operation in step SP33. When the above result of
judgment is affirmative, the microcomputer 4 goes from step SP33 to SP 34 where
it will provide a system control for reproducing a moving picture file designated by
the user with reference to the management information held in the memory.

That is, when the optical disk 2 is a finalized one, the microcomputer 4 will
detect the address of a file in consideration on the basis of the VMG data held in the
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




shown in FIG 5. Wien this reproducing procedure is stangeiobtdi®os

m croconputer 4 goes fromstep SP31 to SP32 where it will judge which the
user has instructed to read, a noving picture file or a still picture
file. When the user's instruction is for reproduction of a noving picture
file, the mcroconputer 4 goes fromstep SP32 to SP33 where it wll judge
whet her the user has instructed to start the reproduction. If the result
of judgnment is negative, the nicrocoéﬁuter 4 will repeat the operation in
step SP33. Wen the above result of = judgment is affirmative, the

mi croc 2els notass finpbred pap, eamicrocompaterwharidl détectvihel addressi afothe
systemcontrol for reproducing a noving picture file designated by the

user wifile inefomsateration ohftae asagsi®ebrd of ﬂﬁﬁﬁidrﬂ?eﬂﬁ@hﬂtdbﬁb TEeh8RMB the That
is, when the optical disk 2 is a finalized one, The mcroconputer 4 wl|l

detect (hbhopfdh@sReBtd Bf tbh@spehdaBHiMEr OSINVIRIPAR)BsOLahfe Al dat 2

held in the “built-1n nmenory ere and instruct each © ents

ot her 1540 0% the Eibonials e PRl disk Five 1 fo ead it Fomaie sodigssi 2 i <

not any finalized one, the mcroconputer 4 will detect the address of the
file in condhderinstyating thawespreductiar as sbove) thé mibmoramnend goes abstepTV
held in the nenory and record of corresponding titles VISI and VISTT VOBS,

and i nsSR3Scwheendhwill jadge obrdwreheuset Habanepided|to Sk tl FafRoduéiod. ead
the file fromthe address. After instructing the reproduction as above, the

|mng'[ ?ﬁggg’(tjg ﬁ';%ugt S ﬁ%ﬁ%@%ﬁ%&eﬁgﬁgg%q{eﬁaﬁ%wel nﬁ&gggm%?e&%%iﬂt}%uﬂ‘ﬁer has
(L to step SP34. Thus, the microcomputer 4 repeats the operations in steps SP34,
SP35 and again 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, énd goes to step SP36
where it will exit the reproducing procedure.
On the other hand, in case the user's instruction is to read an extension file,
,_the microcomputer 4 goes from step SP32 to SP 37 where it will judge whether the
user has instructed to start the reproduction. If the result of judgment is negative,
‘) the microcomputer 4 will repeat the operation in step SP37. On the contrary,
when the result of judgement 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 coniponents of the optical disk drive 1 to




If the result of judgnment in step SP35 is negative, theidoebesoppiter 4
Wil return to step SP34. Thus, the m croconputer 4 repeats the operations
in steps SP34, SP35 and again SP34 to sequentially read noving picture
files designed by the user. On the other hand, when the above result of
judgment is affirmative, the mcroconputer 4 will termnate the

repr oduci ng operation, and goes to st SP36 where it will exit the
reproduci ng procedure. On the other hand, in case the user's instruction is
to read ap,extension.fil t he. m croconputer .4 goes from st R32 to SP
57 whofeAd HHenif] TpRGUE aflseser ORCAE GRIAT BRI 1 oHiR eceptics] <hisk 2 ¢ At
reproduction. If the result of judgment is negative, the mcroconputer 4
wi || repEafinghzed poecatthe microsompuie3d. wil détectc ¢ raddyess ofighet file iesul t
of judgenent is affirmative, the mcroconputer 4 goes fromstep SP37 to

SP38. tonsideeatiohcowphid badis dfscadrd of ehd h{aal!agéménpfme hBRl W e amRtyer 4
will detect the address of a file in consideration on the basis of "t he UDF

the-opttexlt"aF e BROR YolohfE0p, oBHCcoBhstng Millbrlodip, RAPRERRAT

address.. On t.he ot her hand, .in.case the optical disk 2] ot _any

finali Eéfef@ﬂb?nt mseﬂlskeﬁﬁlhpéﬁmcwne&s&ft e pisabriskdiore 3P o i n
consi deration on the basis of record of the nmanagenent table held in the
nenor ythe fileclyom b addeesgui de i nf ormati on and correspondi ng internediate
managenent information, and instruct each of the conponents of the optical

di sk drive Aftep in@asttinge repductithtRabase! @2Smicrocomputer 4 goes to step

‘L) SP39 where it will judge whether the user has instructed to stop the reproduction.
If the result of judgmeﬁt in step SP 39 is negative, the microcomputer 4 will go
back to step SP38. Thus, the microcomputer 4 repeats the operations in steps
SP38, SP39 and again in SP38 to sequentially read still picture files designated by
the user. On the contrary, if the above result of judgment is affirmative, the
microcomputer 4 terminates the reproducing operation, and goes to step SP36
where it will exit the reproducing procedure.

Thus, in this embodiment, the microcomputer 4 provides a management

) information generating means for generating management information for a file to
be recorded, and the DVD signal processor 14, random access memory 15, analog
front end block 16, motor amplifier 18, optiéal 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 aréa on the optical disk 2.

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




After instructing the reproduction as above, the m crocegpubedr 28og00es to
step SP39 where it will judge whether the user has instructed to stop the
reproduction. If the result of judgnment in step SP 39 is negative, the

m croconputer 4 will go back to step SP38. Thus, the mcroconputer 4
repeats the operations in steps SP38, SP39 and again in SP38 to
sequentially read still picture fil es?rgesi gnated by the user. On the
contrary, if the above result of judg S affirnative t he

m crocao thter 4 term s the reproducing operatlon 3 goes to step SP36
where i q MaERermen IPECH%M RENERAGEEMeans Angs regarding m@%o@nﬁaﬁt t he
m crocorrputer 4 provides a managenment information generating neans for
gener atiprgs fiagethenwith thef compréssiexpand blddk 6, heandevanfaamtedpreasskor Ive DVD
si gnal processor 14, random access menory 15 anal og front end bl ock 16,

mot or  AVD ignal &)ce@@éﬂ ¢4 rdifRen h3caRdmepidtg! 155, rmfa%rg %R)Jt%rnfal blfo%%her a

recordi ng neans recor di ng the file in cohbiRatio manadenent

f sk 2o
the. i 2oRD np"ﬁhefﬁé*il%rd Tical eae 18] SR FOTRR oG 215 R %agbﬁ%a%pfgr ati ons
16 Oct gber. 200 of th f or nat t d
" ecor dRRIASHRdTe Atgceh a?wm”a%%?lﬁ@'rf‘wme‘”h”gpﬁéi‘c&%g?ééghgx it oBItBek 6,

header information processor 7, DVD signal processor 14, random access
menor y mEaggens information mdcdndedlin ke opticdlaliska@ph |cbn:d:nnaﬁon oqith thelfilbead 19
and spindle notor 20 a reproducing neans for reading a file of each

attribute r¢tQ)dPdnition be tlpiirst@mbbdikenpp t he basis of the nanagenent

i.nformation recorded in the optical disk 2 in conbination with the file.

(J The optical disk drive 1 constructed as having been described above with
reference to FIG. 4 functions as will be described herebelow:

When the optical disk 2 is loaded by the user into the optical disk drive 1
turned on or when the optical disk drive 1 is turned on with the optical disk 1 loaded
in the optical disk drive 1, the microcomputer 4 controls the DVD signal processor
14 and motor amplifier 18 to drive the sled motor 21 in order to move the optical
head 19 toward the inner circumference of the optical disk 2. Further, a laser
beam is projected from the optical head 19 to the optical disk 2. A return light is

‘) detected by the optical head 19 and is sequentially processed through the analog
front end block 16 and microcomputer 4. The optical head 19 undergoes tracking
control and focus control by the microcomputer 4 via the DVD signal processor 14
and motor amplifier 18. Also, the detected return light is processed by the DVD

- signal processor 14 to read data from the optical disk 2. In the optical disk drive 1,

various kinds of information recorded along the inner circumference of the optical




(1-2) Function of the first enbodi ment The optical diskigbkigerbog®nst ruct ed
as havi ng been descri bed above with reference to FIG 4 functions as w |
be descri bed herebel ow. Wien the optical disk 2 is | oaded 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 1 oaded in the optical disk drive 1, the
m croconputer 4 controls the DVD si ggfd processor 14 and notor anplifier
18 to drive the sled notor 21 in ord to nove the optical head 19 toward

t he ingg{i(?i rcum‘erencﬁe tgifp t he optical disk 2. Further, a laser beamis
proj ec AERACARITEQ DY cthe THssacamprisr dhihrepgh dhe abpek seriesnof epeations ght | s
detected by the optical head 19 and is sequentially processed through the
anal oganflihetd irethe mkowiy bailhnd the microoompueer 4. The optical head 19
undergoes tracking control and focus control by the m croconputer 4 via

the DVD si ghibadts OReSRRIal sk 20¢a FOIRHnE t;iééwﬁsklﬁ)m@d‘i@v §€8H§péa§b?? ed

return light is processed by the DVD siIg processor data from

t he opt.i [ . | cal (di sk .drive, 1, ari ous, ki nds .of

i nf or rr[éiilgég# ge% (lgf;nc%fiel%# egl %ﬁg h(t?l&é{g %H@F I'&?Y‘@ﬁn?‘é"mﬁc@ééf repﬂgdegllp{heggln, fae

Cct ober .2006 39 disk. 2 are acquired by the m croconputer 4 through the
above BYFFQcompautehd vailk asgaure, Y Gedaia recarded along thepimner cirpumiference of

m croconputer 4. In case the optical disk 2 is a read-only optical disk

f or medtheyopticalsiisiy 2cand whidaisemahagementf infidmatish 6mea DAVDngiaped thr ANg
picture files recorded therein, the mcroconputer 4 will acquire dat a

ot NS e DTS TR e, LRk, o 1

", instructed by the user to reproduce the optical disk 2, the spindle motor 20 is driven
according to the VMG data by means of the DVD signal processor 14 and motor
amplifier 18 to move the optical head 19 to the address of a user-designated title
(seek operation), and with the optical head 19 undergoing the tracking control and
focus control on the basis of the detected return light, the detected return light is
sequentially processed through the DVD signal processor 14, header information
processor 7 and compress/expand block 6 to read video data composed of moving
pictures. More particularly, a read signal being a result 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 suppiied to the compress/expand block 6




the above series of operations. Thus in the optical diskeetioys 2bos When it
Is instructed by the user to reproduce the optical disk 2, the spindle
notor 20 is driven 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
address of a user-designated title (seek operation), and with the optical
head 19 undergoi ng the tracking contrgl and focus control on the basis of
the detected return light, the detect 83 return light is sequentially
processed éhrough the DVD signal processor 14, header infornmation
proces$d brokea by the anuitiplerardl® vtk velevoand andio deta. dafhe videsodata isf
noving pictures. Mre particularly, a read signal being a result of return
l'i ght deleased by thenddew pedtessdr & $rom the MPEGH dosgmessidghte 4l fispldyedi ns on
the optical disk 2 is processed by the analog front end block 16 to

produc @y 8RMmBatter 1?% %@%ﬁ%ﬁ%@ #Péf‘terﬁeﬁ ag@%%lﬁg Vﬁ@é&%@%b&%ﬁ?@ eA08er

error-corrected by si gnal” process € error-corfected
read d [ plied to, the header, i.nformati ptocessor 7 whe t he
noader 5 raDBBthShirih G aBGRE ot f AR AeE BYDHE GHdio PECGRHL hbdldr ¢ he
header. Further, the read.signal is supplied to the conpress/expand bl ock 6
16 Oct dhen svppléed toothermonitek &3 foy mandtaring opsuppiedito theteatarndkapparatuaudi o
data. The video data is released by the video processor 8 fromthe MPEG
conpr evizthesvigico/amdio dhcgderyl8d on the nonitor 12 or supplied to an
external apparatus via the video/audio encoder 13. On the other hand, the

audi o data ig %@%Q%btli)éﬁlt&lﬁc%’q% Q gé\?{(“;iﬁa?ﬁerveiggginaﬂ‘ig‘(, hB&Rye ,E@hkﬁ%&o t he

noni tor 12 for nonitoring or supplie ernal® appar a Via'the
video! %ﬂﬁ'cgl gi@ﬁ%ifsrlo%géd into the optical disk drive 1 or when the optical disk drive 1

is turned on, the microcomputer 4 will access the optical disk 2 to acquire RMA
data from the latter. In the optical disk drive 1, when the user selects the moving
picture capture mode, the microcomputer 4 will update the RMA data held in the
- memory thereof (as shown in FIG. 3) and define, by padding, areas for UDF and
VMG and also areas for VTSI of VTS.
When the user instructs to start the recording in this condition, video and
audio data are sequentially supplied from the video input block 3 and audio input
) block 5 and the video data is compressed by the videb 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

muitiplexed data has an error correction code added thereto, and undergoes




In case the optical disk 2 is a rewitable virgin disk, 1howeveroosvhen the
optical disk 2 is loaded into the optical disk drive 1 or when the opti cal
disk drive 1 is turned on, the mcroconputer 4 will access the optical
disk 2 to acquire RVA data fromthe latter. In the optical disk drive 1,
when the user selects the noving picture capture node, the m croconputer 4
w Il update the RVA data held in the 4frenory t hereof (as shown in FIG 3)
and define, by padding, areas for UDFand VMG and al so areas for VTSI of

Vi deo. AareATint: Sl BERLNE & sk g0 o atf e A BFORESIBRUES bl ock

3 and audjo input block 5 and the video data is conpressed by the video
pr oces 88alog fipahendblavke® will shihargamonmit lof lases baari emittadafrom thengptasted by
the audi o processor 11. Further, the video and audi o data thus conpressed

are nuhtagd! Exesl thy optiealmdiski 2! eThins 1Bitgnde seheentidly farniddPbaxde saicalhas a
header added thereto by the header I nformation processor 7. In the DVD

si gnal : ' | as an error
corr ectr® 8 Seluchafl M LR OOMIE G Bagh DfmpBled bR GLs el
I'nterleavin d encodi,ng. ,Accqrding to the result of this data processing,
the anal og?lf‘ 26 OBBRAT R AYE el e HiTAmStHESGR PRBReHesRaREA § o
fromthe optical head 19 to the optical disk 2. Thus, pits are

sequen$¢gy Of pperasignsrintthe copipress/explirskblckdd andubetikeal isystoppest ty thwi ng

video data conposed of noving pictures. In the optical disk drive 1, when
t he usgiictotohipiness to cehaptichecorting Gffbe videcs@ithendohefRBE Mdrgemient t he

ponpress/expand block 6 and the |like is stopped by the

L/ information for the moving picture file thus recorded is recorded to the optical disk
2. Namely, in the optical disk drive 1, the microcomputer 4 will generate
management information from the address, file size, recording date, etc. of the
- moving picture data, and supply the management information to the DVD signal
processor 14 and record it to the optical disk 2 so that thé management information
will be recorded next to the video data, whereby VTSI BUP area is defined. Then,
areas for VTSI and VISM VOBS of a next VTS are defined by padding, the optical
head 19 is caused to seek for the existing VTSI and VITSM VOBS. Similar
- ) - management information is supplied to the DVD signal processor 14 and recorded

to the optical disk 2 to define the intended VTSI and VISM VOBS areas.
In the optical disk drive 1, video data composed of moving pictures is
recorded for one title. Thus, in the optical disk drive 1, for recording a moving

picture file, management information and the file are recorded in the DVD video

format in which management information composed of VTSI, management




m croconputer 4 to cease the recording of the video dat asar@béd@nst he
managenent information for the noving picture file thus recorded is
recorded to the optical disk 2. Nanely, in the optical disk drive 1, the
m croconputer 4 will generate nanagenent information fromthe address,
file size, recording date, etc. of the noving picture data, and supply the
managenent information to the DVD sigﬁgl processor 14 and record it to the
optical disk 2 so that the nanagenment Tnformation wll be recorded next to

t he vi eby (VIS | s_defined. Then, . areas for VTSI and
VTSM V@gﬁg@&tg}nﬂ\ggﬁ{ da?%s \{j&ﬁn%@&s’pﬁ’d}dﬁl%,mf"%‘e £i mapagement; g
caused .t? seek for the existi nig VTSI and VITSM VOBS. Sinilar nanagenment

i nf or neffgmatons gepposed wof YRSI BIPP sargnlaid snoeessiviety.14Waves thecusetethent o t he
optical disk 2 to define the intended VTSI and VISM VOGBS areas. In the

opt i calinslirsdts dte veecbrd vintavingl apieturesp aked sihilao dpeeatiinkt W€ Srdpeatddqer ded
for one title. Thus, in the optical disk drive 1, for recording a noving

pi CtUr%eﬁhéﬂiawm?@ﬁ%sitﬂwnﬁtgéa?ﬂfiﬁpé the file are recorded in the DVD

video format I"'n whi ch nanage nfornati on conposed of VTSI, managenent
16 Cct ober 42 information c osed .of VISM VOBS, novipg picfure file
and rra-nageme?[ﬁé) ni%ﬁgp%topoﬂ C Efggg BiOWRE) Pistipes 1) ang ’éﬁ’cé‘és§ ey .
When the user then ,instructs to record noving pictures, the simlar

oper at AgdEessesIndicativearf the topagddmtiom addresses of the tides ars reberdegk fodthe di sk
2. Upon conpl etion of recording noving pictures for one tile as above,

addr es seanagedienatable infth¢ rmet-@ircantfelnitiad RMAiRa ¥ shobptiba diskes are
recorded to the

b . . . . - . “
= In case an optical disk having such titles sequentially recorded therein as

above and not yet finalized is loaded into the optical disk drive 1, the management
table is acquired by initially acquiring the RMA data, the management information
having been recorded in combination with the titles are sequentially acquired by
scanning the optical disk 2 according to the management table, and are held in the
memory built in the microcomputer 4. Further, a moving picture file the user has
instructed to read is read on the basis of the management information thus acquired.
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 of the microcomputer 4 on the basis of the record in the
 management table and recorded to the inner-circumferential area defined on the
optical disk 2, and also the lead-in and lead-out zones are defined. Thus, this

optical disk can be set up for reproduction by a DVD player which supports only




managenent table in the inner-circunferential RVA area efotdbeereptd cal di sk
2. In case an optical disk having such titles sequentially recorded therein
as above and not yet finalized is |oaded into the optical disk drive 1,

t he managenent table is acquired by initially acquiring the RVA data, the
managenent information having been recorded in conbination with the titles
are sequentially acquired by scanning3the optical disk 2 according to the
managenent table, and are held in the ™ nmenory built in the m croconputer 4.
Further, a $Pving icture file the user has instructed to read is read on
the badh€ opfinary é&hgﬂgﬁﬂht information thus acquired. In the optical disk
drive 1, when titles are recorded to the optical disk 2 as above and the
user i nstrudds the otherahank inheasepthiecuder disskselecteibrhastillvMetutat secarding
generated according to the nanagenent information recorded in conbination

with iheds, UDIsand) VMG BRAR Willohe (de€inBH Gh QL PHPIH &k hsan theSrebardifg ofF t he
record in the nanagenent table and recorded t06 the inner-circunferenti al

Jones SPOAAR, FRulye. BRATR o Bhifal, AR Bi°8 I ul Ry of DeBBo LR B on

by a DVD pl ayer whi.ch su rts only 16 October 2006 43 the ordi nary DVD

{ or mat TGS EG0R és SHARALY 1o, thes Stll pietige anodinand dhce epeiat Elaf tBecture
recording node, UDF and VMG areas will be defined in a virgin disk as in
t he reconyirass/expandovionk) Gpiscwiteled W the, operatiom noqde foxla APEG-badededata he
node of operation of the imging neans is switched to the still picture
node agdnipressiger ati on nmode of the conpress/expand block 6 is switched to
the operation node for a JPEG based data

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

: ) In this optical disk drive 1, for recording moving pictures, areas for VTSI and

VTSM VOBS are initially defined for recording real data, but for recording still

pictures, real data composed of the still pictures are recorded back at the top of

areas reserved by padding. Namely, for recording still pictures, it is not necessary
to reserve areas such VTSI and VISM VOBS. Also, when the user instructs to

record still pictures, subsequent still pictu:_res‘are recorded to the optical disk 2 as




conpressi on. When the user instructs to start the recordsogpér 28bd | |
pictures in this condition, video data conposed of still pictures supplied
fromthe video input block 3 are conpressed by the video processor 8 of

t he conpress/expand block 6 into the JPEG format, and then nultipl exed by
the nultiplexer 10 with audi o data supplied from the audi o processor 11.

Thus, in the optical disk drive 1, gastill pi ct ures-conposed vi deo data,
not any novi ng plctures conposed vi de data, are provided for recording
and sequenti ally cord to the ptical disk 2 as in the recordlng of the
novi ng% é’Fur&t fFFﬁ’ ipg; theapddiesy of ercle fle is secorded rtaithg mewiory of

pi ctures, areas for VTSI and VTSM VOBS are initially defined for recording
r eal déh%ﬂuﬁﬁmoﬂqnnmetordlng still pictures, real data conposed of the
still pictures are recorded back at the top of areas reserved by paddi ng.

Nanel y, for Inekobstiogl &Gkkld t ; ar eas
such VTSl and VTSM VOES, Alns‘cl%'I . “2§ﬁtth%*%%03‘ﬁﬁﬁ%?$‘§§?§&“¥“ f?&é@?@%ﬁl
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recor ded to fgﬁ % the m crocomputer 4. In the optlcal dISk drive
1, wheRGtHE H J}f’dﬁl% gen gecondedteithe @ptical éﬁbpﬁmnmagcmnuwomaml ng
the node of operation or otherwise with a desired nunber of still picture
files hawvpegedeeh addmsseedetco cid bpttheamedicrl, is hecomiedgene provisiopalmat i on
conposed of addresses etc. held in the nenory is recorded, as provisional
intermediate management information intended for use until the finalization, in
) successive areas for the plurality of still picture files. Thus in the optical disk
drive 1, for recording other files than any moving picture file, the files and
management information for them will be recorded in the order of a file and
management information, and a format for recording the files and management
information is selected depending upon the attribute of the files to be recorded.

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




I nt er medi ate managenent information intended for use untisloctoBéer 2006
finalization, int,--! successive areas for the plurality of still picture
files.”" Thus in the optical disk drive 1, for recording other files than
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 managenent information is selected
dependi ng upon the attribute of the ffPes to be recorded. As above, the

optical .disk drive 1 can alsg record stil]l picture files not defined in
t he DVOUi the apticat diskihavang theamowingkpiztural file thuseavordeel therdinal di sk
having the still picture files thus recorded therein is |oaded into an

optical di sKndthieveptioshidisk shiiveol ! suchninteiirhed i mandeOmERt FEbrmhtién DK
managenent i nformation having been recorded according to the DVD video

format @Ych y T L | r,0 r t. the
e of o o b s 20 deh gSRetivelf BETRF i P HARAR S SRR TR Rat 1 on.
Thus, t L of still pictures thus recorded and, managenent information
for *t neSRetssbiy ind ghe BareseRt. inloameBonn L Bt aigEon R CARPNGe
pictures. Therefore, any ordinary DVD player can read a noving picture 16
Oct oberdeeqded. 48\Hen that,ripdividealoipfomeation 8XRan¢lndinghe topaildrespioftaach fil e
thus recorded therein. In the optical disk drive 1, such internediate

managefiataridhofilmtiaore D1l basreebadwd, iahdFiie t8) Mdrbsscol!Betin@inedifte! ai d
“for a plurality of files recorded successively and the managenent
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hare Wl 0§ 18§ Oarlgﬁg ’th‘z?lznldnnte{J eci}c%?nt%ggr{c?ﬂ,s of Ot{letgpetiéarl] t(ﬁggefl a%"gﬂher, the
address of the extension-file guide information TE will be recorded to the
management table TV.

Thus, an optical disk drive which also supports other than the moving picture
files can read still picture files. That is, in the optical disk drive 1 having the
aforementioned optical disk 2 loaded therein, the optical disk 2 will be searched
with reference to the management table to read VTS and VTSM VOBS data as well
as the intermediate management information DK for the still picture files from the

) optical disk 2, and the management information DK be also held in the memory of
the microcomputer 4.

Thus, the moving and still picture titles recorded in the optical diék 2 under

- the user's instruction can be provided to the user. Alsé, when the user instructs to

read moving pictures, the optical disk drive 1 can read the moving picture files on

the basis of the VTS and VITSM VOBS data as having been described concerning




managenment information DK be recorded as extension fil e1gotedgerizofer mati on
TE to a fixed area along the inner circunference of the optical disk 2.

Further, the address of the extension-file guide information TE will be
recorded to the managenent table TV. Thus, an optical disk drive which
al'so supports other than the noving picture files can read still picture

files. That is, in the optical disk drive 1 having the aforenmentioned
optical disk 2 |oaded therein, the opf’fﬁcal disk 2 will be searched wth
reference to_the managenent table to read VIS and VISM VOBS data as wel |

as t he thareadrealyaepticalddgfenent i nfornmation DK for the still picture files
fromthe optical disk 2, and the managenent information DK be also held in

the menory ddn thBeothe€ has@Pdicar thd. ustrlinstrib® @PMiad0a 3Rl pidtine Bidtmee
titles recorded in the optical disk 2 under the user's instruction can be

provid t [?istﬁ . ), e e t 2 . ' '
- pictur gi;ﬁd} %r?eag'p |cglﬁl§:‘2@ W%C EC%%ﬁﬁ%@§h£H%D@I%%e& %t? %g}?%/ée?[g%mon
t he basis of .the d SM VOBS data as havi ng been_descri bed .copcerni ng
16 Cot SBETASS Dgﬁ?ﬁﬁn} é%‘dﬂk?mcwo%ﬁa HE I GHOGRITPRAET, A58 HEFOTE d Hheen t he
user instructs to read a still picture file, the address etc. of the file
wi || beptisabalishl Jnbe equentialofreadeaconrdingedo athe resultgefedeteciiofoandt i on
DK held in the nenory of the m croconputer 4, data recorded in the optical

di sk 2 ppecereadiehiduahl ther §gstafiofPsHhNGr t® thélR fefddding®thd ﬂﬁcﬁﬁhg Pctuded
processed through the operations simlar to those in reading tThe noving

Pi Ct U €5 -the optical disk drive 1, to process the read data including the still pictures in

(\j processing of the read data, the operation of the video processor 8 is changed by the

microcomputer 4 to expand the video data having been compressed according to the

JPEG, and video data including the still pictures is monitored on the monitor 12 and
further can be supplied from the video/audio encoder 13 to an external apparatus.

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

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

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

in FIG. 3. Thus in the optical disk drive 1, since an extension file composed of

> such still picture files or the like is recordéd, it is possible to minimize the reduction

of recording areas due to the recording of management files.
Also, the intermediate management information for a plurality of files is
collectively recorded for each file type being the attribute of a file, whereby the

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

simplified.




In the optical disk drive 1, to process the read data ineloddbagobdhe still
pictures in processing of the read data, the operation of the video
processor 8 is changed by the microconputer 4 to expand the video data
havi ng been conpressed according to the JPEG and video data including the

still pictures is nonitored on the nonitor 12 and further can be supplied
fromthe video/audi o encoder 13 to an ,external apparatus. Cenerally, the
still picture file is smaller in size than the noving picture file. 1In the

optical dis rive 1, .howeyer, internedi ate agenent information as such
nmanagenent h?f%S?W@s‘/r 5% aé&?@?‘%ﬁ Qg SHf %@m% f BYANAZHPERG IRIOYMEHOR | | es
as sho in FIG 3. Thus in the optical disk drive 1, since an extension
file cﬁ%oé’éﬁv dlue dacrecording of cvameus itypes cof fies, | itkes ipossiblorthet,thet s
possible to mnimze the reduction of recording areas due to the recording

of nanagemmetiaté lmsnag¥sent infermaied neill deerdtRRdIr ToNteabRf OF MRdryofidor a
plurality of files is collectively recorded for each file type~being the

attrib i lie y . ' c . i.zation
Cuni ch o e dion i aqigbeevof ofe iRREHRINAD s flecH iRl IhePREafioN RaBh oy
2006 ecjally, since.addresses of such interngdi ate nanagenent

i nf or né’g?(gﬁ%‘qd@?}ia@ H?fé’rgﬁ"gr RRRAEESRER atabiR SOF e, druts 1 ggs;e ieach s
possi bl e that the, intermnmedi ate managenent information will be recorded for

each ofXHESIPI fileeds to Prerepanded: with omlyathér masegernént tablé previdedi fat ¢he
managenent information can be acconmodated by recordi ng the managenent

tabl e txtensivanfilebad in reaadingeat movang §isiues filed, idvweve?, Temang¥xdassion t h

pn_[y t he managenent table provided for the

L files are recorded to the optical disk, so many management tables cannot be
provided for the extension files. In this embodiment, however, since the guide
information TE for extension files are managed by the management table and the
management information CI for collectively managing successively recorded
extension files is managed by the extension-file guide information TE, such an
irregularity of addresses and recording of rﬁany files can be accommodated
simultaneously.

Also, since the address (guide information) TE of the intermediate

! ) management information DX is recorded in such a management table, an extension
file can be accessed simply and quickly by accessing the optical disk 2 with
reference to the address information TE. Also, by utilizing the management table
.TV for moving picture files as above, it is possible to prevent the information

recording area from being consumed due to separate generation of such a kind of

~ table for each extension file, and thus to use the information recording area




extension file as in recording of noving picture files, 1oweN&rood f many
extension J files are recorded to the optical disk, so nany nmanagenent
tabl es cannot be provided for the extension files. In this enbodinent,
however, since the guide information TE for extension files are managed by
t he managenent table and the nmnanagenent information C for collectively
managi ng successively recorded extension files is nmanaged by the extension
file guide information TE, such an |4&egular|ty of addresses and recording
of many files can be accommodated sinultaneously. Al so, since the address
(gui de cprrspordingly) mpee effectivelynt er medi ate  nmanagenent information DK is
recorded in such a managenent table, an extension file can be accessed

sinply and Gui thel yptivaladigs sirt@ theswi iex@nsithis Kilds Wileh redRlied egsd i@ the
address infor rratlon TE. Also, by Utilizing the managenent tablie TV for

{
Tovor g Bbitton WitSiReAR G mshabdnBRe Rt dh ?Iééfﬁ%ﬁg i, opRleD o
kind of table for each,.extension filge, and.th u e the jinformation

r ecor dFRSF &P% Reppinterpgdiate ingnagerpenionteapdinn ﬁg{ @ r@%fé@& GEStent | n t he

optical disk drive 1, such extension flles are recorded each in

- conbi nmtbnnedaatmmamagcmat infermatiagdd¥nin thef optil idisk Pkwilbbet iypdatéd én  Thus,

in case any new internedi ate managenent infornmation DK is to be recorded,

exi st espnndotiosr wittli the icvR DA eRBMI bo kabwat e PIGI fl t b!ﬁs@p@e&aabe i 2 Wil |
be updated in connection with the new one as w | known fromFI G 7.

Al'so, bREalfatie blShe intermediate management mformatlon DK as above, any

L extension file is updated or deleted. Thus, in the optical disk drive 1, even if

multiple extension files are discretely recorded, an extension file in consideration

can be accessed by acquiring the intermediate management information in one

piace, which also enaBIes the optical disk drive 1 to access the optical disk 2
quickly.

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 héving 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 aboye optical
disks having moving and still pictures recorded therein as above, UDF data for a
computer is generated based on the management information and intermediate

management information, acquired from the optical disk with reference to the




| ast updating of the internedi ate managenent i nformati onsldsiodsr Mbove, any
"extension file is updated or deleted. Thus, in the optical disk drive 1,
even if multiple extension files are discretely recorded, an extension
file in consideration can be accessed by acquiring the internediate
managenent information in one place, which also enables the optical disk
drive 1 to access the optical disk 2 quickly. Wth the above operati ons,
the optical disk drive 1 is operated 6% the user to sequentially record
novi ng and still pk ture files to a so-called virgin disk, an optical disk
havi ng TBRANIEGRERA {4 fﬂ 2ad held i the aeamotyeoihe microcompuser 4] anetkds and  an

optical disk having noving and still picture files recorded therein but not
yet fithalmaragen@mttinforatdiion had dntewhediatd enatiQemion® ihfihiation éﬂe@é&ége any
of the above optical disks having noving and still pictures recorde

1t her ei hyagecahive m&h ; | e e the
nnnagerreyﬁ? I nf ognr%t i oﬁ%ﬁ?tflﬁ? lec?unrgg?@? g{ e?%%gbeg%ﬁi&&ngggﬁ? W%@dﬁi red
fromt hcal dis ith reference to . the 16 October 2006 49 nanagenent
bl e SEcPtRel8ia Berdetiicdale ot Bt Opiical Sk g cAlse, AMGeta fas BV IS he
managenent i.nformation and i nternedi ate managenent infornmation generated
by recBHhdS gsherdedgacerding tooaly ths mandgbmiedt inforationnfor Yhe amsvihfe UDF
data is recorded to a pre-defined area on the optical disk 2. Al so, VMG

dat a f picturelvie, apd aymilaily rmﬂed&@%@@gﬁéﬂidigk po only the managenent
information for the noving picture file, and simlarly recorded to the

optical disfhds in the optical disk drive 1, management information for all files
L recorded on the optical disk 2 will be recorded collectively in combination with the
files to the UDF area for recording the first management information, of the
management inforrnation recording area on the optical disk 2, while management
information for only a moving picture file having a specific attribute, recorded in
the optical disk 2, will be recorded in combination with the moving picture file to
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




Thus in the optical disk drive 1, managenent informati onstetobaloodil es
recorded on the optical disk 2 will be recorded collectively in conbination
with tthe files to the UDF area for recording the first managenent :

i nformati on, of the nmanagenent information recording area on the optical
disk 2, while managenent information for only a noving picture file having
a specific attribute, recorded in the optical disk 2, will be recorded in
conbination with the noving picture f?9e to the VMG area intended for a
DVD to record the second managenent information. Thus, when the optical

di sk 2 shiow iz ElGad),aibds eassible pr sehdcthe movan®ypirtupd fijens wall es thestilded in
the optical disk 2 wll be read with reference to the DVD oriented VMG
area, \pietueblilé.t i s possible to positively read the DVD video formatted
nmovi ng pictures w thout being influenced by recording of the files such as

still picture4il r@ﬂm'- uch a finalized optical disk by a
'(ng tl%gect ?gﬁ %e me%ﬂﬂm%

conputer, sinc I'n"a file managenent for nat

correspondi o the file nagemrent system of the conputer and.th

conput er W Iriﬂ ﬁ“&aﬂpré%lhdﬁlqng“ﬁ’ sggc%ﬁtrt“ﬁéecﬁlﬁﬁ aungebesn dsesribasbén the shown
in FIG_7), it is possible to read the noving picture file as well as the
still fpregoing the laddrgss-of) mEnagamentf inforandtions tae boddemified wwitht refersmte cal

di sk drive 1 constructed as having been described in the foregoing, the
addr es $o ache nmanggsmMeht itatler Mebided GRmh Fixeddanta bhethewbplicdlelRkeRs® théo the

managenent table recorded in a fixed area on the optical disk and 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 still picture file other
than a moving picture file, for example, which leads to an effective utilization of the
information recording area and thus a quick search over the recording area on the
optical disk.

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

) a fixed area. Thus, the extensionfile guide information can be accessed
independently of the management table to identify the address of the management
information, which also leads to an effective utilization of the information recording
area and thus a quick search over the recording area on the optical disk.

That is, a moving picture file is recorded in a sequence of management

information, the file, backup information for the management information with the




managenent information recorded in conbination with a fiéechsereopyerted in
format according to the attribute of the file to permt recording also a
still *picture file other than a noving picture file, for exanple, which

| eads to an effective utilization of the information recording area and
thus a qui ck search over the recording area on the optical disk. Al so, the
address of the guide information for gp extension file by which the
address of the managenent information~for the extension files can be

i dent i f1 Ls set in.an inner-circunferential area on_an optical djsk
wher e ;Pﬁh ¥ideo fosmg peing 2 feslgtoy l%r;c} prsageRent informatien.p o9 thee to
record also the guide information in a fixed area. Thus, the extension

file guither handyrant fithothan then amesingdpicturd dilersleeddrgedin thes onderasfethent
table to identify the address of the nmanagenent information, which al so

| eads tffleamdEmAtigenrndtihfdraatiofN aat N8 4 HeMRidPihedemOfiH MOVDayRIgoand
thus a quick search over the recording area on the optical disk. That is, a

novi ng ¢RI Lle. i > L. encg of n n i_nf or i on,
the. 1 iaAELER beirEe el R e R SR e TR A Shonlr&r PR 16
Oct ober.,2006 51 DVD video format being applied to the file and nmanagenent
i nfor miHfon. On the ot her hand, any file other than a noving picture file
is recorded in the order of the file and nanagenent information, and thus
a file not detiresordingt manDydnentd mforinationt foram extersion dile additionallany

I nfluence on the reading of the noving picture file. For recording

managepedtirdedf ehafgeaibnt Ofnf@nfIdiE Tot Ofkibiihe Sdehdib® ek Yare collectively
{1-;) recorded and the guide information for the extension files are updated
correspondingly to the recording of the additional extension file and corresponding
management information. Thus, by reading one management information piece, it
is possible to identify the addresses of all the extension files recorded in the optical
- disk, and accordingly, the optical disk 2 can be prevented from being accessed
frequently.

Also, by reading files of different attributes from the optical disk on the basis
of the management information for other than the moving picture files recorded as

E> above, any other file than a moving picture file can also be read for utilization.
Also, by collectively recording, under the user's instruction, management
information in combination with all files recorded in the optical disk to the first
management information recording area and management information in

combination with only files having a specific attribute to the second management

information recording area, it is possible to read the moving picture file by some




recorded, managenent information for existing extensionid okgserabds
collectively {- recorded and the guide information for the extension files
are updated correspondingly to the recording of the additional extension
file and correspondi ng managenent information. Thus, by reading one
managenent information piece, it is possible to identify the addresses of
all the extension files recorded int optical disk, and accordingly, the
optical disk 2 can be prevented from1ei ng accessed frequently. Al so, by
reading files different attyiputes fromthe optjcal, disk on the basis

of the%‘?ﬂ‘rﬁ’éﬁ%rﬁm) im?ﬁéﬁfﬁaﬁfi‘ﬁ@ﬂ éﬁe lga 0% MQVIRg clito $HHg PEitHEas: BY £ omass
recorded as 9 above, any other file than a noving picture file can al so be
read feomputénszati on. Al so, by collectively recording, under the user's

i nstruction, nmanagenent information in conbination with all files recorded
I n the Sepbhd embdidsieeho the first nmanagenent information recording area and
managenent information in conbination with only files having a specific

okt b " bFIEAS 1ETOENE FRARF Rl R o Sl illnehty e
2006 géfogéﬂgiggar_n g)é[éﬁg)l@ yegjrlls) and all _the fil glsﬂp%sréro_vi ng an@oLI_ Stiiélplft@ﬁ

pi ctur rembediaent ahithariioptisel disksdrive asrprdinge n
toget her the recordi ng of internediate nanagenent information in a second
enbodi presenbinventionpnicoatpatison withvthanhavingibegntdesttibed above concerning

the first embodiment with reference to FIGS. 3 and 7. In the second embodiment

e

of the optical disk drive, guide information TE for extension files is recorded along
with intermediate management information DK for the file at the end of a last
recorded extension file. It is important to note that the second embodiment of the
optical disk drive is constructed identically to the optical disk drive 1 according to
the first embodiment baving been described in the foregoing except for the handling
of the extension-file guide information TE. Therefore, the same aspects of this
second embodiment as those of the optical disk drive 1 will not be described any
longer.

| ) As shown in FIG. 11A, the microcomputer in this optical disk drive records
extension files EF1, EF2 and EF3, then records guide information TE for the
extension files, and further records intermediate management information DK
composed of management information CI and individual information EXF1 to
EXF3. Also, the microcomputer will record the top -address of the guide

information TE thus recorded to the managemént table TV.




present invention in conparison with that having been desokibbs@oedove
concerning the first enbodinent with reference to FIGS. 3 and 7. In the
second enbodi nent of the optical disk drive, guide information TE for
extension files is recorded along wth internedi ate managenent information
DK for the file at the end of a last recorded extension file. It is

| nportant to note that the second enb$éii ment of the optical disk drive is
constructed identically to the opticat”disk drive 1 according to the first
enbodi nent havi ng been described in the fqoregojng except for the handling
of the ext e@SBn&?ﬁ@tﬁﬁfgg{qtﬁﬁﬁ HHERYRNERES %%!élﬁ %fF @}‘ﬁiﬁa tggwcgg ts of
this second enbodi ment as those of the optical disk drive 1 will not be
descri BBe argividushgaenformationowsXFd RbGEXFA, aree upidatescobmputeleting tthes
optical disk drive records extension files EFlI, EF2 and EF3, then records

gui de icobespendiag dividual Mfor@utioNSENFIf id EXFRNHeMYENRE! séfing! B%alid
I nt ermedi ate managenent informati on DK conposed of managenent i nformati on

a  and f2di W [ i on.: . E£XR | CLQC will
record f% e ‘}ﬁgﬁ&gih i rtgég Elg??ftlﬁge]llgi’flgéselhgﬁaﬁlgﬁr Ii?eﬁ%%&' g%{@ﬁ?énof ?&oﬁ%%gﬁég t he
managengnt t.able TV. 16 ber 2006 53 Also, to_update or delete the
extensirg’glﬁel?“fliscééls 9,"‘”\3@%3- B oD r ebdsqydbe individuah anteraationiBXBE mat i on
EXF1 to EXF3 are updated by deleting the corresponding individual

i'nf or i@ iRFE e wndated-dyt beersetiting  the gguidegnforvadtioh TH apd intatihedidteg t hat
the files in consideration have been deleted or by processing otherw se,
as showmriagefenbinfoiBation DR tofeRr. t ResholIH B Gidded tHHt FoPRlal AP of

D

L the record in the optical disk 2, the operations to be done with the use of the
memory of the microcomputer and at ejection of the optical disk 2 are the same as
those in the first embodiment.

On the other hand, when recording a mew intermediate management

| information DK1 correspondingly to the recording of additional extension files, the

existent intermediate management information DK are combined together to

generate management information CI and corresponding guide information TE, and

they are sequentially recorded next to the extension files, as shown in FIG. 12.

) Also, the record in the management table TV is updated correspondingly to the

~ above recording. Further, all the extension files recorded in the optical disk 2 are

- deleted or updated by updating the last recorded intermediate management
information DK1.

By setting an address of extension-file guide information in an area next to

the last recorded extension file in the optical disk as in this embodiment, the same




to EXF3 are updated by overwiting the guide informati o dEodrdoos

I nternmedi ate managenent information DK together. It should be noted that
for real updating of the record in the optical disk 2, the operations to
be done with the use of the nenory of the m croconputer and at ejection of
the optical disk 2 are the same as those in the first enbodinent. On the
ot her hand, when recording a new inte di ate managenent i nformation DK1
correspondingly to the recording of additional extension files, the
existenifintenne iaﬁe managenent information DK are conbi ned together to
gener atCSth A8 JBnest ITshresnbrdinsmt anabel assitedspisidiingegextensipatidengtidon TE,
and they are sequentially recorded next to the extension files, as shown
in FIG1 matidhswarieshe record in the managenent table TV is updated
correspondingly to the above recording. Further, all the extension files

r ecor dgthitdefnbedizpéptcal disk 2 are deleted or updated by updating the |ast
recorded i nternedi ate managenent information DKL. By setting an address of

ext ensi on fi ' . ration d.n.an area.next.tq. the |ast r.ecor.ded

oxt onsi on g IR IngERhaRY Aancude a8 S il Snbblimentto dhophGautiok

Cct ober, 2006 54 effect as in the first enbodi ment can be assured even if
t he ex@EiYSiasan externplisterage fpb amersenal wonumier. Thin tis embedinsent, Masiops esent
invention is applicable as a third enbodinment to an optical disk drive as

an ext &lesabothsrothagestilbrpiaturer Besalsuclonsuties mdvinghpisteebfitt defihed viar 4 ous
different format from that of VTS, text file, map data, are applied as the
above-mentioned extension files and recorded to the optical disk 2 as in the
aforementioned first or second embodiment, and also the optical disk 2 is finalized.

Even in case other files than the still picture images are applied as the
extension files as in this third enibodiment, the similar effect to that in the first and
second embodiments can be assured. |

Other embodiments -

Note that the present invention has been described concerning the first to
third embodiments thereof in which one piece of guide information for eXténsion
files is recorded to the optical disk but the present invention is not limited to any of
these embodiments and can widely be applied for recording a plurality of guide
information whenever necessary, for example, for recording guide information for

- each of a collection of extension files successively recorded.
Also, in the aforementioned first to third embodiments, the guide information

for extension files is used as provisional information until finalization of the optical




files other than still picture files, such as the novi ngspcebaecdi| e
defined in a different format fromthat of VIS, text file, map data, are
applied as the above-nentioned extension files and recorded to the optical
disk 2 as in the aforenentioned first or second enbodi nent, and al so the
optical disk 2 is finalized. Even in case other files than the still

pi cture images are applied as the ex% nsion files as in this third

enbodi nent, the simlar effect to that'in the first and second enbodi ments
can beﬂggfu%ﬁd O her enbodiments Note that the present invention has been
descri O BEArRERtHEVENtQR 1§ Mot {impited EvBBY ofethese embasbments agpeeh one
pi ece of guide information for extension files is recorded to the opti cal
di sk bu¥amhy, thespticali diskrdrivenmiay eofledigméd fst tise theyguifle ihfoesationtddy ment s
and can widely be applied for recording a plurality of guide information

whenevghe fRGEESGY as fvll] exanpl e, for recording guide information for each
of a collection of extension files successively recorded. Also, in the

aforementi o fi thi hd _enbodi.ents, the. quide inf.ormatio for

ext ensi on f p@gg’ ﬁﬁ{?sggﬂa{& MP@I%SHEP@W Brsr?é’ﬁ%o(?f BH‘?I?LOW ﬁ%PF&SF‘FSﬂ of
the optical 16 Cctober 2006 55 disk, but the present invention is not

| i ni t ed@PC8T &R PPSFationad pregissy premstalledhiscthe optondidisk driveobiuti thelpresesk dri ve
may be designed for use the guide information after the finalization as

vel | . Aheenticm is heotf linsited dot hiy dofenbesdi emibioglimenser | Nanely ofes giresens i s
performed wunder an operational programpre-installed in the optical disk

drive, ilintionecadl #5868k applied widely for effecting the series of operations according

- to a program downloaded via a network like the Internet or under a program
provide being recorded in any one of various types of recording media. It should
be noted that such as recording medium may be a magnetic disk, optical disk,
magnetic tape or the like.

Also, in the first to third embodiments, the present invention is applied to an
optical disk drive having an imaging function and an optical disk drive which is an
external storage for a computer. However, the present invention is not limited to
any of these embodiments, Namely, the present invention can also be applied
) widely for performing the above-mentioned series of 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




invention is not limted to any of these enbodi nents. Negettyserbbss present

i nvention can also be applied widely for effecting the series of operations
according I to a program downl oaded via a network like the Internet or
under a program provi de being recorded in any one of various types of
recording nedia. It should be noted that such as recordi ng nedium may be a
magneti c di sk, optical disk, nagnetyi%tape or the like. Also, in the first
to third enbodi nents, the present invention is applied to an optical disk
drive gfving_ n i.magi ng function and an optical disk drive which is an

ext er ndi® B ng%ﬂa 1R JArQUS dRPRAES. Copplivicted altanapivelienr embasied om viasionst
limted to any of these enbodi nents, Nanely, the present invention can

al so bethgpioress withbelt Wdpartinge ffomn thegscobe akbypiritethetrevfen sarfoeth ahd
operations under an application programfor a conputer. In the foregoing,
the prQQﬁﬂhdﬁﬂ{ﬁ@hgﬁauﬂﬁﬁﬂ 1 described in detail concerning certain
preferred enbodi nents thereof as exanples with reference to the
acconpanyi ng drawi ngs. However, it should be understood by those ordinarily
skilled in the art that the present invention is not limted to the

enbodi nents but can 16 Cctober 2006 56 be nodified in various manners,
co-nstr@%‘ilwléllﬁﬁphﬁ@bl}@’y or enbodied in various other fornms wthout
departing fromthe scope and spirit thereof as set forth and defined in

t he appendedsdiaiing beendesdriber] inAhpforspoihg ttiie Heedeny imgnbioa proeriesiaped in
the foregoing, the present invention provides an

optical disk drive in which the address of management information can be identified

with reference to a management table recorded in a fixed area on an optical disk so
that by converting the format of management information recorded in combination
with a file on the basis of the attribute of the file, it is made possible to record also
any other file than a moving picture file for example, whereby the information

- recording area can be used more effectively and quick access can be assured.




optical disk drive in which the address of nmnanagenent i 14 O¢tolmdri2ose can be
identified wth reference to a managenent table recorded in a fixed area
on an'optical disk so that by converting the format of nmnanagenent
informati on recorded in conbination wth a file on the basis of the
attribute of the file, it is made possible to record also any other file
than a noving picture file for exanpg§7 whereby the information recording
area can be used nore effectively and quick access can be assured. 16

Cct ober 2006 57 CLAIMS 1. A recotﬂégﬁggpparatus whi ch manages a program
area according to a nmanagenent ta orded in a predeterm ned area of a
recording nediumto record a desired file to the programarea, the

appar atlus cdhpeqosiling: apparatna ydrieh manages agrograny eredravcordjngdans f or
generating managenent information for the file; a recording neans for

r ecor dinngnageendrit| tablen recorided dhi #pretiéRriniedrarad erenecdrfy Médiam tor the
file to the programarea; and a control neans for controlling the

oper at k. oi5dof d&’qréd%‘%tmt},{i‘?%%gﬁleﬁ%% tnbtelrdﬁﬂ%lh{rgg kﬁ@pgnlgg%at i ng means and

recordi ng neans; the co ans ¢ enment information

generating nmeans and tre}ce:ﬁ)rdi ng means t.0: recor&, when the file is a noving
picture filé PHEPABPIER ABOIMEHPEIEERTIEHNEyMGANY dBT CEREEALIE, PerEemyNt

apparatus for, the recording medium the noving picture file 1in conbination
wit h t Hormatigafenthe fllcor nati on to the program area, while

a recording means for recording the file in combination with the management
information for the file to the program area; and

a control means for controlling the operations of at least the management
information generating means and recording means;

the control means controlling the management informaﬁon generating means
and fecording means to:

record, when the file is a moving picture file formatted for reproduction by a
dedicated reproducing apparatus for the recording medium, the moving picture file

in combination with the management jnformation to the program area, while

N

recording the address of the management information to the management table;
record, when the file is an extension file other than the moving picture file
formatted for reproduction by the reproducing apparatus, the extension file in
combination with management information for the extension file to the program
area with selection of a recording format for the extension file and different from

that of the moving picture file;




recordi ng the address of the managenent information to tbhecipsagesent
table; record, when the file is an extension file other than the noving
picture file formatted for reproduction by the reproduci ng apparatus, the
extension file in conbination with nanagenent information for the
extension file to the program area with selection of a recording format
for the extension file and different % om that of the noving picture file;
16 Cctober 2006 58 record guide info tion for the extension file,

i ncl udi ng at I&&ft.the ddress _of the extension-file managenent

i nf or mat i on, FeeQFd:; SEde snformmatignibenithecxtengionsiiles tnalndingdatrlesss tbe addeess

extension file guide information to the nanagenent table. 2. The apparatus

as set dfdhe kxiemsminafile hanagmmenninfoentidgns ienrddok@ingundeiun; i mation is
recorded at an address in the inner circunferential area of the recording

medi um wher ge@ordi the bdfitds§ oFRE %ﬁté?ﬁid?ﬂﬁ!f gﬁ%gg gﬁlfo(glzhat%etoatﬁ@%éﬁ nfsh €1

forth in claiml1, wherein the extension ormationss recorded
in an %@g next to the |last extension file recorded in the recording
medi um ™~ 4. The apparatus as set forth in claim1l, wherein the control neans

selectg a rﬂicor ding format _for the file and nanagenment information by
recor dieng t HACraNParaugas petfagéniaelaimflomhersiothe whtemsiarefilé geides t he novi ng
picture file, in such a manner that the nmoving picture file management
i nf or minfosmationvisngeqordedirag 4n | midzesk i abk Uipnen fafomhiepentir atdacofraR@genent
information will sequentially be laid in this

recording medium where a first file starts being recorded.
- 3. The apparatus as set forth in claim 1, wherein the extension-file guide
information is recorded in an area next to the last extension file recorded in the
recording medium.
4. The apparatus as set forth in claim 1, wherein the control means selects a
recording format for the file and management information by recording the file and
management information, when the file is the moving picture file, in such a manner
that the moving picture file management information, moving picture file and
backup information for the management information will sequentially be laid in this
order, and when the file is the extension file, in such a manner that the extension
file and extension-file management information will be laid in this order.
5. The apparatus as set forth in claim 1, wherein the control means sets the file
and management informatjon, when the file is a moving picture file, in such a

manner that the file will be recorded in a DVD video format.

6. The apparatus as set forth in claim 1, wherein the management information




order, and when the file is the extension file, in suchjgopeprrenod hat the
extension file and extension file managenent information will be laid in
this order. 5. The apparatus as set forth in claim1, wherein the control
means sets the file and managenment information, when the file is a noving
“picture file, in such a manner that the file will be recorded in a DVD
video format. 6. The apparatus as set _forth in claiml, wherein the
managenent information 16 Cctober 20087 59 includes at |east address
information indicative of at |least the address of the file and file-size
i nf or maBFlydes at leapeaddypsy nfoumation indicativerof at kehst the ddwéssradithe e andnt r ol
nmeans records, when recordi ng managenent information for additionally

r ecor dedilexsiznsiformdtidie, the managenent infornmati on for the already
recorded extension file together with that for the added extension file

next te the i | u h nsion-fil.e guide

i nformati on for gr?ﬁr%gg%gﬁggfnc{:ﬂeﬂ fﬂod?ﬁg 1@%%%%&#?%&&@ ﬁﬁapgﬁecqrgﬁor ded
together,. 8. The apparatus as.set fqorth in claim1, further conprising a

" epr oddST oS TG Panaganant inbrBation dob rdditienalibt recorded peessadiien t he
recordi ng mediumon the basis of the extension-file guide information and
t he natlgamnsgement informationoforthe adrsady aicosrded sdtensiontfilei together rwith
wherein the control neans controls the operations of the managenent

i nf or meiatolior gheadded rgtemio O heke 60 tHE AAIEE ¥fensivh HIE HRb updks the
managenent table to record together the managenent

extension-file guide information for correspondence to the management information

.
. recorded together.
8. The apparatus as set forth in claim 1, further comprising a reproducing
means

for reading the file of each attribute recorded in the recording medium on the basis
Aof the extension-file guide information and the management information.

9. The apparatus as set forth in claim 1, wherein the control means controls the
operations of the management information generating means and recording means
on the basis of the management table to record together the management
information in the file and management information combination for all files
recorded in the recording medium to a first one of management information
recording areas of the recording medium, and the management information in the
file and management information combination for only the moving picture file
recorded in the recording medium to a second one of the management information

recording areas.




information in the file and managenent i nformation conbiipaiioss Zos all
files recorded in the recording nediumto a first one of managenent

i nfordati on recording areas of the recording nedium and the nanagenent
information in the file and managenent information conbination for only

t He moving picture file recorded in the recording nediumto a second one
of the managenent information recording areas. 16 COctober 2006 60 10. The
apparatus as set forth in claim?9, whéfein: the first managemnent
informatjon recording area corresponds to a file nanagenent systemof a
conput e¥0. ankhe Mpasausag sehfgeieelaim, ovlereinon recordi ng area corresponds
to a file mnagenent systemof a DVD video format. 11. A recordi ng net hod

in which a phegfissn ammagesentriafathaiaoetadiid Seaoagespodst abl€ fgcor ded
in a predetermned area of a recording nediumto record a desired file to

t he pr%ﬁ%ﬁﬂfﬁﬁ@?{kﬂéﬁl&&'&%ﬁgﬁﬂ%%hgi ng steps of: recording, when the file

IS a noving picture file whi n be read by a dedicated reproducing
apparatus f t he recardi ng nedi t he novi icture file _in congination
with mnageﬁf@%tsepﬂ?ir%?ﬁﬁ%‘?%r mc%ﬂg% ﬁ&cgqrgﬁl{lgraéeqiq%rqspopﬂ% 10} d4fam
area, while recording the address of the managenent information to the
nmanage MAAZCAMN systeabetia AV Duridaotfaemai. | e is an extension file other than

the moving picture file
11. A recording method in which a program area is managed

according to a management table recorded in a predetermined area of a recording

P,

medium to record a desired file to the program area, the method comprising steps
of:

recording, when the file is a moving picture file which can be read by a
dedicated reproducing apparatus for the recording medium, the moving picture file
in combination with management information for the moving picture file to the
program area, while recording the address of the management information to the
management table;

recording, when the file is an extension file other than the moving picture file
which can be reproduced by the reproducing apparatus, the extension file in
combination with management information for the extension file to the program
area with selection of a recording format for the extension file and different from
that of the moving picture file;

recording guide information for the extension file, including at least the

address of the extension-file management information, to the recording medium;




whi ch can be reproduced by the reproduci ng apparatus, thgoexb&nso®n file in
conbi nation with managenent information for the extension file to the
program area with selection of a recording format for the extension file
and different from that of the noving picture file; recording guide
information for the extension file, including at |east the address of the
extension-fil e managenent infornation6 to the recording nedium 16 Cctober
2006 61 and recording the address of %he extension file guide information
to the gﬁanagenent table. 12. The nethod as set forth in claim1l, wherein
S

the ext®ision file guide information is recorded at an address in the

I nner circunferential area of the recording nediumwhere a first file
starts bei nges@dmgiche redresse ofetidextensten-filer wuide iofaimation tehéhei n t he
extension file guide information is recorded in an area next to the | ast
ext ensinmdgelheent eddeded in the recording nedium 14. The nethod as set
forth in claim11l, wherein a recording format is selected for the file and

Tanagement  THeGhEMolot Y 626 8ttt 11 Adke AR ABRAGRFRD pyident of mat i on,

when the file is the nmoving picturé such a ‘manner at the noving
pi cture

I |l e..managenent, i nformatjon, noving. pictyre fjle and backup
1 or mtIOBHAHOR R Eeorariat Rt AdREtSt i (bR IAeT Fwiidlyatsa Phithe i n
this order, and when the file is the extension file, in such a manner that
t he extesesding medmnawehere a first file starts being recorded.

13.  The method as set forth in claim 11, wherein the extension-file guide
L information is recorded in an area next to the last extension file recorded in the
recording medium.
~ 14. The method as set forth in claim 11, wherein a recording format is selected
for the file and management information by recording the file and management
information, when the file is the moving picture file, in such a manner that the
moving picture file management information, moving picture file and backup
information for the management information will sequentially be laid in this order,
and when the file is the extension file, in such a manner that the extension file and
E. ) extension-file management information will be laid in this order.
15.  The method as set forth in claim 11, wherein the file and management
information are set, when the file is a moving picture file, in such a manner that the
file will be recorded in a DVD video format.
16.  The method as set forth in claim 11, wherein the management information

includes at least address information _indicétive of the address of the file and




extension file managenent information will be laid in ths®cpsehos 15. The
nmet hod as set forth in claim1l, wherein the file and nanagenent

i nformati on are set, when the file is a noving picture file, in such a
manner that the file will be recorded in a DVD video format. 16. The

nmet hod as set forth in claim 11, wherein the nmanagenent information

I ncludes at | east address information_jndicative of the address of the file
and -------- ----- 16 October 2006 62°file-size information. 17. The

met hod as set.forth.in claim1l, wherein for recordi ng nanagenent
inforn&@?ﬁ%ﬂ?ﬂﬁbﬂﬂﬁﬂ?ﬂonalIy recorded extension file, the managenent
information for the already recorded extension file is recorded, together
with that fdrhe methuibiassetdrtthnnictainf 11 evherein fororecbaling dechagetensi on fil e,
and the extension file guide information is updated for correspondence to

t he nmanaggRmion MSroid@tibARILY gew@e&fex:tﬁg%ﬁeme, i mﬂaﬁggig&ﬁg fomafbn! Or th

in claiml1ll, wherein on the basis o managenent ta e nmanagenent

i nf or ' | ' nt i roation copbination f |1

11 oo ok B alieddricorfed BRI RIBRT R ecpileL EBseb: WiBdbRpli- e loefh o,
one of managenent infornatjon recording, areas of the recordin medi um and
t he rraﬁé&éﬁgqﬂ ffﬁﬁf RGHEt fbothe added exteasion fan apdnihe quq»nx%il@ nguide

conmbi nation for only the noving picture file recorded in the recording

medi umikfosmatiends apdatedofer icerresporadenee dodhe neanafzetrivat irfoagetiontre¢atiedmat i on
recordi ng areas.

together.

18.  The method as set forth in claim 11, wherein on the basis of the

management table, the management information in the file and management
information combination for all files recorded in the recording medium are recorded
together to a first one of management information recording areas of the recording
medium, and the management information in the file and management information
combination for only the moving picture file recorded in the recording medium are

recorded together to a second one of the management information recording areas.

19.  The method as set forth in claim 18, wherein:

N

the first management information recording area corresponds to a file
management system of a computer; and

the second management information recording afea corresponds to a file
management system of a DVD video format.
20. A recording program in which a program area is managed

according to a management table recorded in a predetermined area of a recording




19. The nmethod as set forth in claim 18, wherein: the fiisgtobaragenent
I nformati on recording area corresponds to a file managenent systemof a
conputer; and the second nanagenent information recording area corresponds
to a file managenent systemof a DVD video format. 20. A recording program
in which a program area is managed according to a management table recorded
In a predeterm ned area of a recordi n% 16 October 2006 63 nediumto record
a desired file to the program area, t é net hod conprising steps of:
recordilg]g,.when the file is_a_nmoving picture file which can be read by a
dedi cat BFIEB B dGeoEds2 Ssppdile to dhe pregase ared, the maethodh comprisingisteps
picture file in conbination with nmanagenent information for the noving
pictureoffile to the programarea, while recording the address of the
managenent information to the nmanagenent table; recording, when the file
I S an ext ensiegdrdihd € t ; LN i Ll '

Ordihg ewhlehethet HADid QernEQYﬂé‘%h&hfé ﬁé‘ﬁ S\{’P(l)lﬁﬁf(llq\égbg &eﬁ@{)\?ﬁﬁn ati on

repr oduced by the Feproduci ng apparatus, e ex

with L nf tion for the extension file tg the program area
with sel ecgiﬁg%&%éﬁg%@o@ﬁaﬁﬁmﬁfpﬁgﬁe Fesording meduy; g"ﬁ PV pistererfiler ent
from t.hat o{). the moying picture file; recording guide information for the
ext ensilBrCYPPMAatioRC Wil Mgnagemens infonmatigndfosstheomowing gittersifie ti the

managenment information, to the recording nedium
program area, while recording the address of the management information to the

management table;

e

recording, when the file is an extension file other than the moving picture file
which can be reproduced by the reproducing apparatus, the extension file in
combination with managefhent information for the extension file to the program
ai'ea with selection of a recording format for the extension file and different from
that of the moving picture file;

recording guide information for the extension file, including at least the
address of the extension-file management information, to the recording medium;
and

recording the address of the extension-file guide information to the
management table.
21.  The program as set forth in claim 20, wherein the extension-file guide
information is recorded at an address in the inner circumferential area of the
recording medium where a first file starts being recorded.

22, The program as set forth in claim 20, wherein the extension-file guide




and recording the address of the extension-file guide i nb@cwBEioost 0 t he
managenent table. 21. The programas set forth in claim 20, wherein the
extension file guide information is recorded at an address in the inner
circunferential area of the recording nediumwhere a first file starts
bei ng recorded. 22. The program as set forth in claim 20, wherein the
extension-file guide 16 Cctober 2006 4 information is recorded in an area
next to the last extension file recorded in the recording nedium 23. The
program as set forth in ¢l aim20, wherein a recording format i s sel ected
for t hdRFIMRUORGISEGCREeHE MR annsa maxtda the last extensipn file regasdechdn the
managenent information, when the file is the noving picture file, in such
a manngecondimg mediumovi ng picture file nmanagenent information, noving
picture file and backup information for the managenent information wll

sequenyzal | HprogtdniR sebfortiP it efaimb @ %éf’é'lﬁﬁi;a Iéérﬁréigg?ofﬁaf ﬂesfeﬁ%&PSi on

file, in such a nmanner that the extension t ensi on-

Fort . Tot gt MR uahaBelnent dnkefpiation byufc il e Hleof i ErmeRms et
when the.file is nmovi ng_pi.cture file, in such a manner that the file
wi || b&tosmatigay Whem, theyble jisidhe meeviag. prsureThile, gnospching anaseer thet tthe i n
clai m 20, wherein for recording managenent information for additionally
recor detbving epiciure fil¢ emanigementa gefivemttionf enowingopicture file and backup

o information for the management information will sequentially be laid in this order,

- and when the file is the extension file, in such a manner that the extension file and
extension-file management information will be laid in this order.

24.  The program as set forth in claim 20, wherein the file and management
information are set, when the file is a moving picture file, in such a manner that the
ﬂle will be recorded in a DVD video format.

25.  The program as set forth in claim 20, wherein for recording management
information for additionally recorded extension file, the management information
for the already recorded extension file is recorded, together with that for the added
extension file, next to the added extension file, and the extension-file guide
information is updated for correspondence to the management information recorded
together.,

26.  The program as set forth in claim 20, wherein on the basis of the

management table, the management information in the file and management

information combination for all files recorded in the recording medium are recorded




for the already recorded extension file is recorded, togetheberdobd that for
the added extension file, next to the added extension file, and the
extension-file guide information is updated for correspondence to the
managenent information recorded together. 26. The programas set forth in
claim 20, wherein on the basis of the managenent table, the managenent

i nformation in the file and nanagemen%§ i nformati on conbi nation for al
files recorded in the recording nedi umfare recorded 16 Cctober 2006 65
togeth%r t% a first one qof nmanagenent information recording areas of the

r ecor ditRECREH? ﬁrﬁméﬁ&e dnpagRgesnt dnformationarccording ardes of the racdrding
managenent i nformation conbination for only the noving picture file

' r ecor dadedibm, rendr theamdnagementi inforatation &t thedfile smbaianageinenaisfoeaatdogne of
t he managenent information recording areas. 27. The programas set forth

| ol aloon@natbRTl falyi e tho it FRARGITENECHRLATTTAL AR Hehul' e

corresponds to a file™ manage a co e second
manage | | on recor.di ng ea corresponds to .a file  nmanagenent
Rl S R e L R R e N L
therein.a recording programwhich a programarea is managed according to a
managerént tLA§IRIOLFAR 9f delforth i ¢labudGe whaneik: ar ea of a data recording
mediumto record a desired file to the program area, the program
conpri si ng theepfirsbf managametitn gnfonmationheeddrbiihg arén oYIcRPoRdS e @ fild €
whi ch can be read by a

management system of a computer; and

v
(.

the second management information recording area corresponds to a file
management system of a DVD video format.
28. A recording medium having recorded therein a recording
program which a program area is managed according to a management table
| recorded in a predetermined area of a data recording medium to record a desired file
to the program area, the program comprising steps of:
recording, when the file is a moving picture file which can be read by a
dedicated reproducing apparatus for the data recording medium, the moving picture
file in combination with management information for the moving picture file to the
prograin area, while recording the address of the management information to the
management table;
recording, when the file is an extension file other than the moving picture file
which can be reproduced by the reproducing apparatus, the extension file in

combination with management information for the extension file to the program -




dedi cat ed reproduci ng apparatus for the.data recordi ng medicieber dobe novi ng
“picture file in conbination with managenent information for the noving
picture file to the programarea, while recording the address of the
managenent information to the nmanagenent table; recording, when the file
is"an extension file other than the noving picture file which can be
reproduced by the reproduci ng appar at;@, the extension file in conbination
wi t h managenent information for the extension file to the program 16

Cct ober 2006., 66 . area with sel ection of a recording format for the

ext ensi YFVIB S5laetign;9led apgordingnionmpat: fosrthe extensiom dilpiasd disferentefrom
recordi ng guide information for the extension file, including at |east the
addr essthat of He mwvingpictureifile; ranagenment i nformation, to the data recording
medi um and recording the address of the extension-file guide information

' o the g?g@t&ﬁgﬁieig%tﬁﬂﬂé infSkmatitsh T8 A& eriBsh Lf'i!ﬂea%némhng@g& iflehé} He2 m

enS|onfiie guide information 1§ recor nan are
next t t t ' i:le recorded i.n. the data recordi ng nmedi um 30.
The. r ety Vo o RRIR0h e HEAREEES istoafions o EReci SHSTORE | | o
gui de inf&rma_tio is recorded in an area next to the |ast extension file

r ecor ddBCFRM K gat a recor di ng nedi um '

recording the address of the extension-file guide information to the
management table.
29.  The recording medium as set forth in claim 28, wherein the extension-file
guide information is recorded in an area next to the last extension file recorded in
the data recording medium.
- 30.  The recording medjum as set forth in claim 28, wherein the extension-file
guide information is recorded in an area next to the last extension file recofded in

the data recording medium.




