19 July 2006 1 DESCRI PTION Recordi ng Method, Recording Appaqggqszg%d
Recordi ng Medium Technical Field The present invention relate "%
recordi ng nmethod, a recording apparatus and a recordi ng medi um whi ch are
adapted for recording information ontb witable optical discs such as

" DVD-R (DVD-Recordable), etc. This Application clains priority of Japanese
Pat ent Application No. 2002-134746, filed on May 9, 2002 and Japanese

Pat ent Application No.. 2002-382281, filed on Decenber 27, 2002, the
entireties of which are incorporated by reference herein. Background Art
Hitherto, in DVDs which are opti GHESGRIETODN arge capacity, as information
writable optical disc, there are provided DVD-R (DVD- Recordabl e) which can

performonly one witg operaty | te-qnce, DVD- RW (DYD- Rewri t abl e),

DVD- RAM ( DVD- Random A%&é’g@ng@%@??ﬁ%%%ﬁ@gtﬁ@@% bl o scs, DVD-R and
DVD-RW are adapted to record video data by the format in conformty with
DVD-vi deo format to RecdudingZoRAndn

| /.’-I‘echnical Field

" The present inventioni relates t0 a recording method, a recording
apparatus and a recording medium which are adapted for recording
information onto writable optical discs such as DVD-R (DVD—Recordable),
etc.

This Application claims priority of Japanese Patent Application No.
2602~134746, filed on May 9, 2002_and Japanese Patent Application No..
.2002~382281, filed on Dece;nber 27, 2002, the entireties of which are

incorporated by reference herein.

Ba.ckgroundArt

| Hitherto, in DVDs which are optical disc of large capacity, as |
.information writable  optical disc, there .are provided DVD-R
(DVD—Recordable) which. can perform only one write operation, wtite-once
DVD—RW (DVD—_RewritabIe),_ DVD-RAM (DVD-Random .Access
Memory). Amon_g these _optic_al“discs, .DVD'”R and DVD~-RW are adapted to

record video daté_'_by the format in conformity with DVD—video format to




t hereby have ability to reproduce recorded video data even bwgg@pg&ﬁyction
(pl ayback) only optical disc player. Furthernore, in this standard, the
standard of Universal Disc Format is supported to thereby have ability to
read data on disc by conputer. FIG ¥ is a diagram show ng |ogical fornat
of optical disc by the DVD video format. In the optical disc by this
format, as shown in FIG 1A the information recording surface is ’
partitioned into Lead in, Data Zone and Lead-out fromthe innernost side
which is the | eading side, wherein desired video data, etc. are recorded

- in the DitezetfpheveHeility thechaidacéareoidedoaiddot daaeshen’ b9 ebRRldetig i n
side, UDF (Universal Disc Format) area Al which is file system area where

UDF brid onfii gyration,i,s described, VMG (Videp Manager) area serving
as DVD &ﬁﬁ&@%ﬂ@#ﬂy rﬁpélrcﬁlafi}sﬁr{ﬁ%}(%ra, ugth&m“&&é, It dag rﬁeé’@r ﬂ?ﬂ@fﬁér ea A3.
The UDF area and the VMG area are managenent information recording area

for perbobXminersabhigeFennadis fupmrstdaytior itigebd dhde MBERYIRGad ddig capt i cal
disc. Anong these UDF and VMG areas, the VMG area which is the second

rranagerreat Ci nformatjon recording area is an area corresponding to file
 nanageneMCRYstURPYSECi fic to the DVD video format. Information of TOC
whi ch is managenent information for perform ng managenent of the entirety

of video data FEGot ded disgrahesheaingt logical#bemaeePogicd dsEBy e DsvDecor ded

into the VMG area. On the contrary, the UDF area Al serving as first

' nanage”e\rr'itde%gfo‘]rﬂle%. %r? QLﬁe 30ptica1 disc by this format, as shown in FIG. 1A, the
information recording surface is partitibned into Lead-in, Data Zone and
Lead-out from the innermost side which is the leading side, wherein desired’
video data, etc. are recorded in ’;he Data Zone. |

.Here, the Data Zone is partitioned, from the Lead-in side, UDF

- (Universal Disc Format) area Al which is file system area where UDF bridge

| configuration is described, VMG (Video Manager) area A2 serving as DVD
management information area, and real time data recording area A3. The UDF
area and the VMG area are management information recording area for
performing managemént of files by video data recorded on the 0ptica1.disc.
Among these UDF and VMG areas, the VMG area which is the second
management information recording area is an area corresponding to file
management system s.peciﬁc to .the DVD video format. Information of TOC
which is management information for performing management of the entirety

of video data recorded in the real time data recording area A3 is recorded into

the VMG area. On the contrary, the UDF area Al serving as first management




information recording area is an area corresponding to the fishgy genment
~system by conputer. Managenent information for perform ng managefrent of

the entirety of video data recorded in the real tine data recording area A3
by the format which realizes conpatiBility with file systemin conputer is
recorded into the UDF area Al. The real tinme data recording area A3 is a
user area where real data are recorded. As shown in FIG 1B, video data
are recorded into the real tinme data recording area A3 with VTS (Video
Title Set) (hereinafter referred to as title as occasion demands) being as

unit. | niﬁfbfﬁmﬁ&ﬁ”ﬂ@c@rdiﬁ% dréd 199n9% Y TRaTepdnlng B Ové dd manddenemxi mum
(VTS< 99). As shown in FIG 1C, the VTS consists, fromthe |eading side,

VTSI (Videg Title Set Information),. SM VOBS (Videq Object Set f t he
VTSM) , vﬁ@%ﬁfﬂ\)ﬁ%éom%% aé&n%étmf\%mﬁ‘ﬂ% EEPQT TRIG)E ?n%%?éﬂﬁiﬁfsﬁr BUP
(Backup of VTSI). In the VISTT VOBS, video data by format of MPEG (Mving

Picture thepentietioduided dwal @torded] ifdle rédditimn@tgta REOFERY- arkd ADByVTSI,
- there is recorded recording position information, etc. ich is managenent

i nformatjon for perform ng. managenent. of vid data by.the real data. In
the vTSTHeydEEmal Whighaerlizes c BRIy AWl ?fﬁeoﬁ@é@n ith GHRBUIEK Aifpl e,
~VTSTT VOBS is option. VTSI BUP is backup data of VISI. Thus, in optical

di scs of rddoirdediimtd, the UDRer&pAd . wher e access i s provided by conputer, a
deSired fileis retrieved by UDF to have ability to reproduce 19 July 2006

- The real time data recording area A3 is a user area where real data are

recorded. As shown in FIG. 1B, video data are recorded into rthe real time data
recording area A3 with VTS (Video Title Set) (hereinafter referred to as title
as occasion demands) being as .unit. In this example, as far as 99 VTSs can be
- provided at the maximum (VTS<99). As shown in FIG. 1C, the VTS consists,
- from the leading side, VTSI (Video Title Set Information), VISM VOBS
(Video Object Set for the VTSM), VTSTT VOBS (Video Object Set For Titles
in a VTS), and VTSI BUP (Backup of VTSI). In the VTSTTJVOBS, videb _
data by format of MPEG (Moving Picture Experts Group) 2 which are real
data are recorded. In the VTSI,' there is recorded recording position
information, etc. which is management information for performing
_ managemént of video data by the real data. In the VTSTT VOBS, titl¢ menu
of video data 1s recorded. In this example, VISTT VOBS is option. VTSI
- BUP is backup data of VTSL
| | Thus, in optical discs of this kind, in the case where access is provided

| by computer, a desired file is retrieved by UDF to have ability to reprodu;:_e o




the file thus retrieved. Moreover, in the case where such opqgg@¥mﬁbsc IS
repr oduced by reproduction only unit such as DVD pl ayer, etc

necessary to realize conpatibility with the reproduction only optical

disc. In view of the above as shown idn FIG 1D, there is perforned a
predeterm ned processing to form UDF area and VMG area to further form
Lead-in and Lead-out. In the case where the optical disc processed in this
way is reproduced by the DVD player, a desired file is retrieved by the
VMG area to have ability to reproduce the file thus retrieved. Further, as

a systemigd ffiei tHusOrettideed . ddIgredRer HilGhe Qb CRheft 368h O%Iﬁ@]edl@féeJSUSEd
| ncr enent al Recordi ng System (hereinafter referred to as I'NC system) and

Restricted Over ite System (hereinaft referred to as RON system.
Here, thEeRIREUS @rwpgods UCHOByQf} elmnéff S‘Eikﬁﬁeﬁﬁ[&ﬂ) Gleelsr.df Hyneseasdy dat a,
and the ROWsystemis a system appl ied to overwi tabl e optical disc. It is

to be notgdedili! compibility With ﬁ@’&‘e?‘éﬁ@dﬂoﬂ Bnlt 161 §1ivd Thevidat f dee

recorded into unrecorded "area, vidéo data are’sequentially recorded. In

t hese C system and tem mana ement of processing with respect to
t he opt? QYe @ SROWHIR ﬁgerhﬁasllwer efped asprgdetesriaer ByOJIsRingRecor di ng

- Managenent Area) provided at the inner circunferential side of Lead-in. The

recor di nomRh AWBEUsRa ihd WAIGNG caYR! AftHey foRAWeddhil |a§d Eead-But.Ma theNC
system it is defined that as far as three areas to be witten at a tine

-ﬁ;h:geﬁ;ﬁés%eyglaeg% mggghelsc?isg rp?%ges%reg “his \%talyvlg lr%pfo%uceg by t fiie DV nd
player, a desired file is retrieved by the VMG area to have ability to reproduce
the file thus retrieved.

* Further, as a system of writing video data onto such optical discs,
there are used IncrementalRecording System (hereinafter referred to as INC
‘s_ystem) and Restricted Over Write System (hereinafter referred to as ROW
system). Here, the INC system is.a system of sequentially r‘ecording video
data, and the ROW system is a system applied to overwritable optical disc. It
is to be noted that, also in the ROW system, in the case where data are
recorded inté unrecorded area, video data are sequentially recorded. In these
INC system and ROW system, management of processing with respect to the
optical disc such as reservation, etc. .is perf.ormed by RMA (Recording
Management Area) provxded at the inner circumferential side of Lead-in.

~ The recordmg procedure by the INC system is shown in FIG. 2. In the
INC system, it is defined that as far as three areas to be written at a time exist

~ “at the maximum. These areas are respectively called R zone, and management =




5 of respective R zone is performed by RVA. Nanely, in the caggy

noving picture (image) is recorded, in the |INC system as shown in FIG
2A, R zone is first reserved. Here, reservation of R zone is executed by
defining area of R zone 1 for forni ngdUDF area and. VMG area which are
recording area for managenent information to subsequently define area of R
zone 2 for forming VTSI and VISM VOBS of the |eading VIS in unrecorded
area for formng real tinme data recording area to define the remaining
unrecorded area as area of Invisible R zone. In the INC system by

reservat b@@egpgcﬁbgr&zgmg ﬁer%ﬁnédlg Rine 2, the recording area for

managenent |nformat| on is ensured and an area for formng VISI and VISM
VOBS of the le VTS|s ensu In.the I NC fystem wdegl&ata are
recorded in se 8: 7 the ¢4 W @é{f’dmﬁ’dl%g gictare (Ra86) B &eqorglsdetn; et her eby
form VISTT VOBS by real data. Further, when recording of real data is

conpl et egNg §)lﬂ:.té1ﬁ5 ﬁ@%hoWh BEBIG! bl K’Eoné n§ﬁ&§tcltdséﬂze‘élf T8I res¥halioBUP i s
‘recorded subsequently to recording of th e rea data as shown in FIG 2B to

return to e |l eading si toformVTSl OBS in . the R zone 2 as
shown .nOﬁﬁ@O%lSt%ﬁ U&%ngm@ fiRipg qeea fr% onq ﬁ@hg)mmegs‘;l tomreagmd VTS is
recorded on the optical disc. Mreover, in the case where the next title is

subsequeMNIG I &ear dafichi Are t Agcordiia ya%&@nfoxaanﬁﬂ@gmnbm Ahfarn?dionR eone 3 is
reserved in the remaining unrecor ed area to ensure areas of VTSI and VTSM

VOBS to d s!er(]]%ellltrﬁz“d%flgle area of R z zone 2 for forming VTSI and VTSM VOBS of

the leading VTS in unrecorded area for forming real time data recording area
to define the remaining unrecorded area as area of Invisible R zone. In the
INC system, by reservation of ;the R zone 1 and the R zone 2, the recording
area for management information is ensured, and an area for forming VTSI
and VTSM VOBS of the leading VTS is ensured.

In the INC system, V1deo data are recorded in sequence from the
leading side of Invisible R zone to thereby form VTSTT VOBS by real data.
Further, when recording of real data is completed with respect to one title by
instruction of user, VIS1 BUI:D is recorded subsequently to recording of the .

. real data as shown ih FIG. 2B to return to the leading side to form VTS1 and
VTSM VOBS in the R zone 2 as shown in FIG. 2C to close the R zone.l Thus,
in the INC system, one VTS is recorded on the optical disc.

Moreover, in the case where the next title is subsequently recorded, in

| the- INC system, as shewn in FIG. 2D, R zone 3 is reserved 1n the remaining

~ unrecorded area 10 ensure areas of VIS1 and VTSM VOBS to define Ih\_?isible |




19 July 2006 6 R zone. Further, subsequently thereto, as shoyg Ll?z&{r# 2E,
VISTT VOBS is fornmed by recording of real data thereafter to fjo m VTSI BUP
to formVIS1L and VISM VOBS in the previously ensured area as shown in FIG
2F. Thus, in the optical disc, as shdiwn in FIG 2G the subsequent VTS is
recorded. In the INC system in the case where title is subsequently"
recorded, unrecorded area is simlarly defined to successively record

- VISs. On the contrary, with respect to the optical disc in which VISs are
successively recorded so that real tinme data recording area is formed as

stated . dbgwvge. Forthee shb’ﬁél%mﬁﬁj'rﬂleﬁo sixtowh il FSG. 2%, VESTTUviaBRiecedur e
is executed by form ng UDF aréa and VMG ar ea by finalize processing to

further formlLead-in and Lead-out so that coppatifil. with th ‘
repr oductfgﬁﬁeag)r}’l chﬁ&in@a@fe’éﬁa%gia%ﬁ’reé%r}?efe@. qQrp tk/ﬁéf égg)e',fo Gyng Sﬂ:\%]ti on of
the UDF area and the VMG area, data of UDF and VMG are generated from data
of VTSI mvmmvm@ﬁﬂﬁ@?p@ﬁbhm dristit@P atcd A€o WntiAGEE A At o the R

zone 1 to close the R zone 1. Then; recording procedure by the RQ/\_isystem

is shown.in FIG.3, In the RONS em. as shown in FEl 3A recarding
areas fonn|thg@ntical dise, as\;%g“ghgl ﬁé} gl%dﬁwg mto‘(%ﬁéaapﬁ@rd@ﬁt- R are
ensured in advance by Padding. Here, the Padding is processing for .

- recor di nghe IN@ sgisten, Suaheasse Mdhdre @l is b@bpientlyakceaslede vansdorgedi n this

way, Vvideo data are sequentially
. areais similarly defined to successively record VTSs.

On the contrary, with respect to the optical disc in which VTSs are
successively recorded so that real time data recording area is formed as stated
above, in the INC system, z;s shown in FIG. 2H, recording procedure is
executed by forming UDF area.and VVMG area by finalize processing to
fuﬁher form Lead-in and Lead-out so that compatibility with the reproduction
only optical disc is realized. In this case, in formation of the UDF area and the
VMG area, data of UDF and VMG are generated from data of VTSI and
VTSM VOBS of respective titles to record these data into the R zone 1 to
close the R zone 1. |

Then, recording procedure by the ROW system is shown in FIG. 3. In

- the ROW system, as shown in EIG. '3A, recording areas for Lead-in, UDF,
VMG and VTSI and VITSM VOBS of leading title are ensured in advance by

| Padding. Here, the Padding is processing for recording dummy data such as
NULL, etc. to ensﬁre areas.

*‘When these areas are ensured in this way, video data are sequentially . -




19 "July 2006 7 recorded, as shown in FIG 3B, in the ROW systigul Sodeher eby
- form VISTT  VOBS by real data. Wen recording of real data has been
conpleted with respect to one title, VISI BUP is subsequently recorded as
shown in FIG 3B to further execute paddi ng processing for the purpose of
ensuring recording areas of VTSI and VISM VOBS of the subsequent titles.
Mbreover, subsequently, returning to the |eading side, VTSI and VTSM VOBS
corresponding to recording of real data are forned as shown in FIG 3C
Thus, in the RONsystem one VIS is recorded onto the optical disc.

Fur t her, régortibd, sasieowhdnFThe3Bekt tid RIGW syseRSeAtRMEDY fF6QAVWESET in the
ROWsystem as shown in FIG 3D, succeeding to the padding area fornmed by

VTS i negj | y_t her ebef , _VISTT,VOBS. an ST. BUP are fqrmed b

recor di n?@%gr é&lreagﬁatat %@c{ﬁc@%‘é‘&dﬁ’f@efar shas, e?lbrcomigeteﬁu%%%e of
ensuring recording areas for VTSI and VISM VOBS of the succeeding titles.
Fur t her, rapeeeavent ltitle, 35T ShBUP E@sﬂs@quéﬁl\;r%&brd@ﬂfhs sHbSM MPBEGany f or med.

Thus, as shown in FIG 3F, the subsequent S is recorded onto the opti cal

disc. In, the system .in the case ere titles arge continuousl,)

recor ded!© E%E%fs §?ﬁ%ﬂﬂ§ daiding ﬁ&%ﬁﬁsgl,gm@rcﬁlq BURIGSE| @@swe&:m%dngo
successively record VISs. On the contrary, with respect to the optical disc
i n whi-chanéhSs ofir ¥ TSIc anded/ TSMSUVEIBSi 0ff il tdibSeq@ehts titlehatMog@dver] me dat a

recording area has been fornmed, in the RONsystem as shown in Fl G’ 3G UDF .

| gr ca ands%'\z/s%quenﬂy, returning to the leading side, VTSI and VTSM VOBS
corresponding to recording of real data are formed as shown in FIG. 3C. Thus,
in the ROW system, one VTS is recorded onto the optical disc.

Further, in the case wﬁere the next title is subsequently recorded, in
the ROW system, as shown in FIG. 3D, succeeding to the padding area
formed by VTS immédiately thgrebefore, VTSTT VOBS and VTST BUP are
formed by recording of real ,‘ data to exécute padding processing for the

| purpose of ensuring.recording areas for VISI and VTSM VOBS of the
succeeding ftitles. Further, subsequently, as shown in FIG. 3E, VTSI and
VTSM VOBS are formed. Thl;s, as shown in FIG. 3F, the subsequent VTS is

| recorded onto the optical disc. In the ROW system, in the case.wﬁei‘e titles are
.continuously recorded, processing such as padding, ete. is sinﬁlarly executed
 to successively record VTSs.

On the contrary, with respect to the optical disc in which VTSs are

_ _recbrded n succession in this way so that real time data recording area has

" been formed, in the ROW system, as Shown'in:FIG..: 3G, UDF area and VMG




19 July 2006 8 area are formed by finalize processing simlarngtg bt of
the I'NC systemto further formLead-in and Lead-out so that con%atibility
with reproduction- only optical disc is realized (Japanese Patent
Application Laid Qpen No. 2001-351314 publication). Meanwhile, in the case
where DVD-video format recording is generally perfornmed with respect to
DVD-R or DVD-RWnedia, file system for perform ng nanagenent of '
internediate state is required. |If corresponding recording is recording
only based on the DVD video standard, since-information for performng

nmanageneateOhreVicimed BySAndleldl prdedsbiel singilayat &ibticT HreINC! ¢ysiEali tat e
state, in the case whefe VIS is erased, managenent of positi'on of enpty

(space) LSN (| agical Sector nber) on diais .performed. By utilizing
such inf %‘\“'Riaéri g‘?{m ﬁfe@e"gbﬁﬂé’\gﬁ%iﬁgi S0t aﬁe@ﬂ@?ﬁ‘?&ﬁﬁth nﬁrrﬁp UGhoM, e
correspondi ng position. For exanple, there is disclosed a technology in
whi ch i nohle dgaRael dEene reRfinsdalaRihedé @ét@ﬁ@@%ﬂic@@l‘(ﬁa DRt Fopépngo . eal

time, information are recorded in order to have ability to perform
reproduct.i.Qn by pl ayer for reproduction only DVD player on which -

i nf or mat ?Qﬁlﬁ?@?ﬂéﬁﬁ@ﬁ@p&ed irrespective of real tinme (Japanese Patent
" Application Laid Open No. 2002-063765 publication). In this disclosed

technol ogy, i nMd&gvdke WeflR idaker Wkt®NDATP-VRIeor denantrectdhfR while
being in conformty with the DVD video standard caused to be of

confi gur %gﬁgrgll?ftpérfoar?rtxed \rv]xgtlhuldelsggctvt-ﬁ)VDmR or DVD—RW media, file system

- for performing management of intermediate state is required. If corresponding
1;ecording is 1'e¢ording only based on the DVD-—video standard, since

_ _iﬁformation for performing ma;lagement of VTS is aiso held in the file system
in the intermediate state, in the case where VTS is erased, management of
position of empty .(space) LSN (logical Sector Number) on media is
performed. By utilizing such i;iformaﬁon, it becomes possible to newly make
recbrding at the corresponding position.

For example, there is disclosed a technology in which in the case
where information are recorde;I onto DVD-R along real time, information are
recorded in order to have ability to perform reproduction also by player for
reproduction only DVD player on which information have been recorded
irrespective of real time (Japanese Patent Application Laid Open No.
2002-063765 publication). In this disclosed technology, in the case where

| iﬁfoﬁnation are recorded onto DVD-R while being in conf_onnity with thé

DVD video standard caused to be of configuration at 1-éast 1ncludmg VTS




19 "Jul'y 2006 9 including VOBS and VTSI which are reproduced, ;gng, s for
controlling reproduction of one or plural VTS or VISs, VIS is recorded
onto the DVD-Rto generate tenporary VMAd which is tenporary control
information which corresponds to the9% ecorded VIS and for form ng VM3

| ater to record it onto the DVD-R after recording of VIS to record
generated tenporary VM3ds onto the DVD-R every tine VISs are recorded onto
the DVD-R As stated above, when unit recording information is recorded,

tenporary control information is generated to tenporarily the tenporary
~control kRd1Qa] V@BSth@V%I%ﬁI&daﬁ%ngdéeﬁ' %Hg.eVNﬁQP;f&' e&uﬂ?@ﬂihgm
whereby even i the case where plural tnit reétording information &re

recorded at the wite-once recording medium prinmary nmanagenent control
i nf or mat FeRFodychpRcokame of epliwrdley Tt @ WlSss VIS tisnfrsioadsd cater die

information having the latest content to thereby have ability to execute

i nf or mat pPD-gE Ry &ﬁ&@é%gqéﬁ VNGB Michs i t iWfd ce
recordi ng medi um gn cgnfor tyﬁ\LNi t%t;[ re%\fgrrh Frﬁglﬁpgmt&fnﬁﬁrﬁé\fggo E@t& on only
recordi ng nmedi um which is not based on the premse_of information

r ecor di ndEfbseTESRONGS Festhepisrended, VTHeamsl for farmeng VM Hdatestoaperd il es

are also recorded onto DVD-R nedia. For exanple, it is conceivable that

- h : . ; . g
such opt &t?@htcﬂﬂ?&%)VIﬁ-Radffer'I%@oi;dlngoc?i; & t5YERbA1 !g@h@ﬁfé@% g%@ﬁu V1 deo

recorder in place of magnetic tape:. this case, int nal .

ortable ra integrated_type video_ recorders, there are sone_portable
(F;) anera i Nﬁ@@g@@@ ﬂ}eg@ Da&g\%ggairg@ r\&TSs are recorded onto the DVD—RI.DAS

| | stated above, when unit recording information is recorded, temporary control
information is generated to temporarily the temporary control information
thus generated onto write-once recording medium, whereby even in the case
where plural unit recording information are recorded at the write-once
recording medium, primary management control information is precisely
recorded later by using temporary control information having the latest
‘content to thereby have ability to execute information recording along real
time with respect to the write-once recording medium in conformity with
recording format for reproduction only recording medium which is not based
on the premise of information recording along real time.
However, fhere is a demand that extended files are also recorded onto
DVD—-R media. For example, it is conceivable that such optircal discs are
| applied to portable cameré integrated type video recorder in place of magnetic

tape. In this case, in the conventional portable camera integrated type video

~ recorders, there are some portable camera integrated type video recorders -




19 July 2006 10 which can record not only noving picture (inqﬁgmy fyat al so
still picture (image). Therefore, also in optical discs of thrs kind, it
is desired that still pictures (imges), etc. except for noving picture

(i mage) can be recorded. Also in the é8se where such extended file is held
at internediate file system any nanagenent information for recogni zing
space use state is required. However, there is the problemthat managenent
information for DVD-video and/or plural kinds of extended file nanagenent
information mnust be referred in order to obtain enpty space information so

that nounthioh cheqetesd eIphilyahesing npietidet (iatge) hbue dlso tshigl picbrem t hat,
in the case of nmounting which does not conply wth extended file, it

becones inpossi bl,e to recogni ze LSN .in ich recqrding,i s subs tly
started. (a8 ebtlb?s?%ﬁela H}eogbgal\idflgs&s;’\@ ﬁ’s‘%c}ﬂﬁ& Helso ‘E"ﬁq‘% ﬁ@giqsgﬁfand
recording is made by the DVD video format, since recording contents are

r ecor ded pictusescGRBRIeD)) mtdxcteptefcdizﬁ@vidgpibmregﬁﬁég@rcantlsb feoeddipr tition the
recordi ng contents as area when kind of recording is different. For

exanple, it is,,necesgary to wite jnfaqrmat]i whi c rovi des..basi.s of the
F1 e syst em t o M85 Becagt S stchouaoated Hle &bl BLRIEESR Bk doi no
over the VIS area, nmanagenent area of reproduction nust return to
managenesystengaany himnagoiiehetinf@imatien dios Crdcoghindgg grixt neprsegtecis on

area. There are instances where sone players cannot performreproduction in

a seanl ess_ manner.in continuous., . .
- TEquited. “However, there s the problem that management information for

DVD~-video and/or plural kinds of extended file management information
must be referred in order to obtain empty space information so that mounting
becomes complicated.
In addition, there is the problem that, in the case of mounting which
_does not comply with extended file, it becomes impossible to recognize LSN
in which recording is subsequently started. |
In the case where the DVD disc is used as recording medium and
recording is made by the DVD video format, since recording contents are
recorded in succession onto fhe disc, it is necessary to once partition the-
recording contents as area when kind of recording is different. For'example, it
is necessary to write information which provideé basis of the file system to
complete VTS area. However, 1n such reproduction bridging over the VTS
* area, management area of reproduction must return to management area of the
s .-e.n_tiréty of the disc to judge next reproduction area. There are instancés where

- some players cannot perform reproduction in a seamless manner in continuous




19 July 2006 11 reproduction. Accordingly, it is required toqj

extended areas while continuing areas of the VIS as far as possible.

Di scl osure of the Invention Enbodi nents of the present invention provide a
disc recording nethod, a disc recording apparatus, and an optical disc

whi ch can record files of still pictures (inmages), tec. except for noving
pi ctures (imges), and which are aiTpted to have ability to prepare
extended area while continuing areas of VIS as far as possible. In the DVD
video format, the above-nentioned VISs are continuously recorded so that
seanl ess reproduction can be performed. However, since information are
recorded in recording tine order onto the sane nedium it is not

i nevi t aghRolihd@ton. bgcmg ir@% Mo Rh&f: &%ﬂe‘%ﬁ HJeyd dgste I n view of

t he abové, the condition®fér ent e'exten area I's caused to be

strict to .perform progcessing for dividing VIS only when recordi ng nust be
truly € pg@reqsd}ftﬁg(m%s, qrr?lsﬂ%’émg%e of equi pnents capabl e of

recording still pictures (inmages), there are nany cases where the

oper at i Piscolosige iof tl ivéatoni nt o node for still picture and node for noving
pi cture for convenience of the system In the case where noving picture

Egcgﬁfﬁyngogg %ﬁfbfoﬂflﬁgﬁlts G¥ethe' hréddfic RWehf0n' Srovfid CleHst Mok ﬁgm)de For
method, a disc recording apparatus, and an optical disc which can record files
of still pictures (images), tec. except for moving pictures (images), and which
are adapted to have ability to prepare extended area while continuing a;eas of
VTS as far as possible.

In the DVD video format, the above-mentioned VTSs are continuously
recorded so that seamless reproduction can be performed. However, since
information are recorded in recording time order onto the same medium, it is
not inevitable that the above-mentioned VTS area may be divided. In view of
the above, the condition for entering the extended area is caused to be strict to
perform processing for dividing VTS only when recording must be truly
conducted. For example, in the case of equipments capable of recording still

: - pictures (images), there are many cases where the operation mode is divided
into mode for still picture and mode for moving picture for convenience of the

system, In the case where moving picture recording is performed, even if the

switch is switched into the mode for




phot ographing still picture as node, when an operation for aqu,g,lgé(?ﬁg o

phot ographing still picture (e.g., shutter button is pushed down
performed, mark of end of recording of noving picture is not made onto the
disc. Moreover, simlarly also with rbspect to still picture, until

recording of noving picture (pushing down of start button) is nmade next,
even if the swtch for switching the node is positioned at the side of
noving picture, the state of the disc is caused to renmain in the still :
picture state. Nanely, in the case where recording is made by the DVD vi deo

format ophetoghephip @tific pivaie ofas Wihdde)g vasers haywnoperation #ri actatiyei vabl e.
In FIG 4, the area [1] is a reserved area for finally witing file system

‘etc., the area [,2] is.a reserved are or agenent .ar of VIS, and the
ren [ ophplotiabiihe Sl Dihiier (P g wenulteh, WRHGD 1haPustorh dckieh 15 TS | o
constituted by repetition of wite operations of the area [2] and the area

[3]. Durpsadoandinaiayk ofesar of fecopdRigabf atbvihfgiatued i§ hbt angtid betoathea [ 2]
are ensured so that the state where recording has been nade only into the

area [3] ,is prepared from, unrecorded state. In the case..conpl eted as VTS,
o hat 150 REGRRVER SERay Ao brrcabe ezl pictied TRBCHBufnE o
I nformation of disc up to that VIS are recorded. Nanely, unless there

resul ts tlveing pictudél@ushigodpivateftktartibitonyas hereuextpetdiaif the switchnnot be’
read, and information except for noving picture cannot be witten. Since

P B e G s B AP e PSR ekl Bl AT VTS
| the disc is caused to remain in the still picture state.

Namely, in the case where recording is made by the DVD video

format onto the DVD disc, way of writing as shown in FIG. 4 is conceivable.
In FIG. 4, the area [1] fs a reserved area for fm.ally writing file system,
etc., the area [2] is a reserved area for management area of VTS, and the area
[3] is an area for directly writing video data. The area of VTS is constituted by
repetition of write operations of the area [2] and the area [3]. During ordinary
recording operation, the area [1] and the area [2] are ensured sb that the state
where recording has been méde only into the area [3] is prepared from
unrecorded state. In the case completed as VTS, information therefor is
recorded into the area [2]. ~ Thereafter, information of disc up to that VTS are
| ~recorded. Namely, unless there results the where VTS is ‘completed,
information up to that time cannot be read, and information except for moving

- picture cannot be written. Since attempt is made to write still picture in a

" form which i‘s.npt'"-form of VTS, it 1s required to c;omp'le.té_: VTS. Asaresult, -




the portions of the area [2] and the area [3] are placed in ?@ﬂ@k@b d form
In this case, since respective reproduction information are diVvided, there
is the possibility that reproduction of video data bridgi ng over VIS may
not be perforned in a seanl ess manner. Accordingly, the area [3] is
required to be as |long as possible. In view of the above, in connection
with such recording, in place of coqgleting VIS in the state where nbde
changeover switch is placed in, e.g., "noving picture"” or "still picture",
when switch for hasﬁ ni ng ricording i n_correspondi ng node, e.g., start key
in the cd8€ NOFLERSP ﬁiepar@@dﬂ and the srag [3d arg @Jaged inreonaplstedoforay iln| picture
I s pushed down, an operation for conpleting the VIS is perfornmed for the

first tinhisucaber sinke resystaiiet rephaliRtiohNaf@aitivn e dRited, shelainahd from the
previous node. It is to be noted that nenory is provided within the system

or ocessed PP pahehdlRhAR! F ultlo; G idink R BT RER R, PO e

during which processing thereat is being performed is performed. According
to a firQerispwdiingf seandess wenner. Aocerdingly, thehanee [Bbismequirdé tio he asecor di ng
met hod of recording a file to be recorded and nmanagenent information for

the fil e Jofg AsHodsiBle. 3h8Aed oPtheOMRvE] ﬁﬂc@iﬁfgcﬁ@hi\ﬂietﬁ 4GB FecdtBifieint hat the

file and the managenent information forma set, t recording frethod
tchin ile and the ment

ot or mat %@%W%&ﬁ@éﬁé% L Whemp shaniesRE svaiER S PBCR y 2006
H in, €.g., "moving picture" or: "still picture”, when switch for hastening
recording in corresponding mode, e.g., start key in the case of moving picture,
or shutter key in the case of still picture is pushed down, an operation for
completing the VTS is performed for the first time under the judgment where
the operation mode is changed from the previous mode. It is to be noted that
memory is provided within the system so as to have ability to perform
buffering of the photographed data being processed for a predetermined time,
and processing completed for a time during which processing thereat is being
performed is performed.

| According to a first aspect of the present invention, there is provided a
recording method of recording a file to be recorded and management
information for the file into a user area of a recording medium in such a
manner that the file and the management information form a set, the recording

method comprising: switching recording format of the file and the

management information with respect to the user area in accordance with




attribute of the file; and recording, onto the recording nedi agenent
I nformation . in a previous recording fornmat when start of recé#@*%%% n a new
recording format is instructed, and closing the recorded file in the '
previous recording format to start recording in the new recording format.
Mor eover the According to a second aspect of the present invention, there
I's provided a recordi ng apparatus copgprising aeoerding to sn comm
managenent i nformation generating nmeans for generating nanagenent

i nfor matl corde recor di ans for recording, into
a user agfﬁb&ﬁég?;lgé gfed aﬁat%gr%%fﬁ opﬂ%tl}q qegomgtnp] {nformation
correspondl ng to the file in such a manner that the flle and t he
manage e rinfartasionsin; opreveous moeerting fornatomben btanteafitecouling &oatewt | i ng
operations of at |east the managenent information generating nmeans and the
recor di ngepBansy foelds IndtARAER %doéloﬁﬁ%rtﬁe RECArABATIE in ' pFiods St ch
recording format of the file and the agerrent |n ormat1on wth respect
to the user area |n accor dance ttribute e file to record, onto
a recor diTff] Ukl P ”FEH} RS rEGer g B¥bus recording for mat
when start of recordl ng in a newrecording format is instructed, and

cl oses the recddemavei-ehé-nAtberdiigevioous seeond dagiect oofrathet presghar t
recording in the new recording format. Accordi ng to a third aspect of the

Q h |
g; ﬁéfgﬁn Ve Pherk N8 ol fled Pc'og(ﬁﬂgaafpr hf'c %&ﬁﬂgﬂg&gﬂ%&% control

conputer, the control program

)

management information generating means
for generating management information for a file to be recorded; recording
means for recording, into a user area of a recording medium, the file and the
management information corresponding to the file in such a manner that the
file and the management information form a set; and control means for
-controlling operations of at iegst the management information generating
means and the recording means, wherein the control means performs a
control to switch recording format of the file and the management
information with respect to the user area m accordance with attribute of the
- file to record, onto a recording medium, management information in a
previous recording format when start of recording in a new recordiné format
18 nstructed, and closes the recorded ﬁle-in the previous recording format to
start recording in the new recording format.
According to a third aspect of the present invention, there is
provided a recording medium in which contyol program is recorded wherein

the control program can be read by a control computer, the control program




19 July 2006 15 being featured by allow ng the control conpqggﬁ %%gvided
at a recording unit for recording, into a user area of a data“vé di ng
medium a file to be recorded and nanagenent information for the file in
such a manner that the file and the managenent information forma set, to
function as control neans for performng a control to switch, in
accordance with attribute of the file, recording format of the file and

t he managenent information with respéft to the user area., recording, onto
t he data recording nmedium managenent information in a previous recording

for mat . Whlh & r@fidiredf ' i il ' f.ar L find ASEr Uct ed,

and cl osi né ?he rlécobr}ydglg&%ﬂg;@ﬁend&tnﬁrgl%ﬁg\ﬁu@%ﬂ?ﬁ%& ia%EP%(ﬁﬁ%{ﬁigto start

recor di n%ﬁi}n t he.new recording forpgat. According to_a fourth aspect of the
[

present JREPIGINE, WEQ @ mser Aredy PH &d datar exserding gmedamunai flenke &€ cont r ol
programis recorded, wherein the control programcan be read by a control

conput er retdrded amdrobnfgepgsa hfdgiations Ratthe §e By sa¢l athAshdritBacait r ol
conputer, provided at a recording unit for recording, into a user area of

For the irpeine FalBhehl oo ornt SRR Y6 Ryl ios R ahe 4P or et | on

forma setto function as control neans for performng a control to record,
~onto t he feapsricanng prepniiodita mwitoha in gecerdance fvoithmattribnteodf thee Gileli ng f or mat
when start of new recording, after user has perforned a predeterm ned

nunber ofresRARIgIFdItha2 RETRS A 8nd tBe nidtakEMehethfoAhstisl Q3N shB& thecor ded

file to start new recording.

the user area, recording, onto the data recording medium, management
information in a previous recording format when start of recording in a new
recording format is instructed, and closing the recorded file in the previous
recording format to start recording in the new recording format.

According to a fourth aspect of the present invention, there is
provided a recording medium in which control program is recorded, wherein
the control program can be reaﬁ by a control computer, the control program
being featured by allowing the control computer, provided at a recording unit
for recording, into a user area of a data recording medium, a file to be
recorded and management information for the file in such a manner that the
file and the management information form a set,to function as control means

for performing a control to record, onto the data recording medium,
management information of recording format when start of new recording,
after user has performed a predetermined number of recording operations, is

instructed, and closing the recorded file to start new recording.




19 July 2006 16 Brief Description of the Drawi ngs FIGS. 1A t? hg@rg
~diagrans used for explanation of DVD video format. FIGS. 2A ° WPe

di agrans used for explanation of recording by the INC system FIGS. 3A to
3G are diagrans used for explanation ofsrecording by the ROWsystem FIG
4 is a view showing, in a nodel form fundanental recording nethod in the
case where recording is perfornmed onto DVD disc by the DVD video format by
the present invention. FIG 5 is a block diagram show ng the configuration
of an optical disc recording/reproducing apparatus to which the present
invention has been applied. FIG 6 is a flowhart show ng the procedure of
processi ng executed at the tinme of turning ON of power supply in the

-optical disc ecar di ng/reproduci ng apparatus shown in FIG 5. FIGS. 7A to
7K are v?%%fpgeéﬂnf’%ﬁm%fﬁlg AWBREDf recording processing of noving

pi ct'ur_e file and still picture file by the INC systemin the optical disc
recording/ repr GHIGS NYAARPATH A8 §1a8¥ink NaseliGorSexplanation of DVD video

format.

FIGS. 2A to 2H are diagrams used for explanation of recording by the -
INC system.

FIGS. 3A to 3G are diagrams used for explanation of recording by the
ROW system.

FIG. 4 is a view showing, in a model form, fundamental recording

| method in the case Where recording is performed onto DVD disc by the DVD
video format by the present invention.

FIG. 5 is a block d'iagfam showing the configuration of an optical disc

- recording/reproducing apparatus to which the present invenﬁ_on has been
applied.

FIG. 6 is a flowchart éhowing the procedure of processing executed at
the.. ttme of turning ON of power supply in the optical disc
recording/reproducing apparatus shown in FIG. 5.

FIGS. 7A to 7K are views used for explanation of recording
processing of moving picture file and stili picture file by the INC system in
the optical disc recording/reproducing appar_af_us shown_in FIG. 5. o

L '__-FIGS. 8A 1o 8D are v_iéwS_ ‘used f(_)r_.'e_)'(planét_ion Of'intel*mediate -




FIGS. 8A to 8D are views used for explanation of internedi atz é% %#)Iay 2006
17 managenent information. FIG 9 is a diagramused for expl RAYY f
directory structure in the optical disc. FIG 10 is a flowchart show ng
the procedure of recording processing 1in the optical disc

recordi ng/ reproduci ng apparatus showmn in FIG 5. FIG 11 is a flowchart
showi ng the procedure of reproduction processing in the optical disc-
recordi ng/ reproduci ng apparatus shown in FIG 5. FIG 12 is a flowhart
showi ng the procudure of recording processing after 99 chapters have been

recorded ipndpement infakmdtisn. recor di ng/ reproduci ng apparatus to which the
present invention has been applied. FIG 13 is a flowhart show ng the

procedure for last c ter in e tical disc
recor di ng/ repr 3‘3@ ﬁg g’é‘ggﬂ} s[e aglé)rbvgggﬁ\étqlﬁv%&t‘gﬁ tg‘f’been
applied. Best Mdde for Carrying Qut the | nventi on Enbodi nents of the

-present iopteeliddsc. Wi Il now be explained in detail with reference to the
attached drawi ngs. The present invention is applied to, e.g., an optical

recordinglrepr agRel 1§ ;@BRRS LS $ROwing %é%%ée%u?g of redotding procdsing °" 2°
| in the optical disc recording/reproducing apparatus shown in FIG. 5.
FIG. 11 is a flowchart showing the procedure of reproduction
processing in the optical disc recording/reproducing apparatus shown in FIG.
5.
FIG. 12 is a flowchart showing the procudure of recording
processing after 99 chapters have been recorded by the optical disc
: recording/reproducihg apparatus to which the present invention has been
applied.
| . FIG. 13 is a flowchart showing the procedure for erasing the last
chapter within VTS by the optical disc recording/reproducing apparatus to

which the present invention has been applied.

Best Mode for Carrying Out the Invention

Embodiments of the present invention will now be explained in detail
with reference to the attached drawings.

The present -inven_tion. is applied to, eg, an optical disc

S recoi'ding/reproducihg _apparan-s _"100‘ caused to be of the 'conﬁgu_ra_tieh as




19 July 2006 18 shown in FIG 5. The optical disc recording/rggro uci ng
apparatus 100 shown in FIG 5 is adapted to record imge pié -ﬂb $Csul'ts
onto an optical disc 2 of DVD-R (DDV-Recordable). The optical disc -
recordi ng/ reproduci ng apparatus 100 i 48a portable canera integrated type
vi deo recorder, and is adapted to record inmage pick-up results onto DVD-R
(DVD- Recordabl e) 2 by the INC system The optical disc :
recordi ng/ reproduci ng apparatus 100 conprises a video input unit 3, an
audi o input unit 5, a conpression/expansion processing unit 6, a header

i nf or mat ishBwif ®CER3I Hg unit 7, random access nenories (RAMs) 9, 15, a
systemcontroller 10, an operation unit 11, a nmonitor unit 12, a

vi deo/ audi 0 en 13, a DVD signal processing unit_ 14, an analog front
end unit 16, a %Ptl%ﬁli(ﬂ%c_E&ﬁf@l@g/r@mdwg aRPatae A0 ﬁbawnﬂg,Flégs’bi ndl e
nmotor 20, and a sled nmotor 21, etc. The conpression/expansi on processing
unit 6 ﬁ§aggﬂﬁgs 1M ; ! t F pyWDagessi ng
section 62, ‘and gﬂﬁﬁ%??6¥§g€3¥g%§§§§%3“§é???éﬁpg%ﬁéﬁﬁﬁgﬁgygﬁg?ca| di sc
recor di nglreproduci n pparatus 100, the video input unit 3 serves to
convert gﬁgﬁ@E P lghhich is image pick-up result obtained by inmage

. pi ck-up nmeans (not shown), or a video signal inputted from external

equi pment into FHd gptied] GisenRbotdinthepRRMcHRNaPpAANY 960 [dad Pokfble
camera integrated type video recorder, and is adapted to record image pi¢k~up
results énto DVD-R (DVD—Recordable) 2 by the INC system. |
The optical disc recording/reproducing apparatus 100 comprises a
~ video input unit 3, an audio iﬁput unit 5, a compression/expansion processing
ﬁnit 6, a header information processing unit 7, random access memories
(RAMs) 9, 15, a system controller 10, an operation unit 11, a monitor unit 12,
a video/audio encoder 13, a DVD signal processing unit 14, an analog front
end unit 16, a motor drive control unit 18, an optical head 19, a spindle motor
20, and a sled motor 21, etc. The compression/expansion processing unit 6
_is composed of a video processing section 61, an audio processing section 62,

and a multiplex processing section 63.

In the optical disc recording/reproducing apparatus 100, the video

input unit 3 serves to convert a video signal which is image pick-up result

obtained by image pick-up means (not shown), or a video signal inputted from
external equipment ‘into a -digital Signa_l to thereby generate _videb data to

~ deliver the video data thus generated to the compress_i_'on/éxpan_s'i_on processing -




~deliver the video data thus generated to the conpressi on/ expansi on
processing 19 July 2006 19 unit 6, the nonitor unit 12 and t Ha WY 688/ audi o
encoder 13. In this exanple, the image pick-up nmeans included is adapted
to output image pick-up result by noubng picture (image), or inmage pick-up

result by still picture (image), under control of the systemcontroller
10. Thus, the video input unit 3 is adapted to selectively input video
data by noving picture or still picture in accordance with control of the

i mage pick-up neans by the systemcontroller 10. The audio input unit 5
‘serves t VR[.t . L j I q,?gﬂ% hy 1 hoRre .. Qr dio

si gnal b)?l ng{;?’eg{r?aﬁn%?}]tgﬂtq hﬁn OQQ&&? gi aé/_g‘?%lg’a‘?mp 618{;’1’ iargﬁyﬁhig%e"?]eraﬁ1 g’ audi o
data to deliver the audio data thus generated to the conpression/expansion
processi fige umageapickhy means anclded B2adapted he outpuicotagedpiwkenp st 13. The
operation of the conpression/expansion processing unit 6 is swtched by

comr ossionreu i e TR0 B btrae bidlh ol B SREHMRRGHRY 1i deo

data. and audio data by using the random access nenory 9 to perform
mul ti pl exangep censiohpft ther systermocontrplier 1Ge ddma, the vigem temsednit 3 ihe
header information processing unit 7. Mdyreover, at the tine of

by at o e3Pred 1P sclESAPEIGRIbaPRARS NP BIDERSTAL S SE SUPBIMER 17 e
vi deo data and audi o data
accordance with control of the image pick-up means by the system controller
10.

The audio input unit 5 serves to convert an audio signal acquired by
microphone, or an audio signal by external input into a digital signal fo
thereby generate audio data to deliver the audio data thﬁs generated to the
compression/expansion processing unit 6, the monitor unit 12 and the
video/audio encoder 13.

The operation of the compression/ex‘pansion processing unit 6 is

-switched by control of the system controller 10. .At the time of recording, the
compression/expansion proce.ssing unit 6 performs data compression of video
data and audio data by using the random access memory 9 to perform
“multiplex processing théreof to output the data thus processed to the header.
information processing unit 7. Moreover, at the time of reproduction, the
compression/expansion processing unit 6 serves to separate data obtained
fro_m‘the header inf_ormatibﬁ processing unit .7.i.rit_o vi_deb data a_ﬁd audio data

by using the random access memory 9 thereafter to respectively perform data




by 'usi ng the random access nenory 9 thereafter to respectivelé ﬁ %xﬁrn1data
19 July 2006 20 expansion thereof to output the data thus obt' 2PHE o the
nonitor unit 12 and the video/audio encoder 13. Nanely, at the

conpr essi on/ expansi on processing unit2®, at the tinme of recording, the

vi deo processing section 61 serves to perform data conpression of video
data outputted fromthe video input unit 3 under control by the system
controller 10 to output the data thus obtained. At this tine, in the case
where video data is nmoving picture (inage), data conpression is perforned

by the f @k@ﬁs@ﬁ thBeGf %o otfigicar ditalthts eBEEnUN 86 he InGeiteal@t 19 Hid | |

picture (i data conpression is perforned by the format of JPEG (Joi nt
Phot ogr aphi ¢ Experts.  Group). Mreover, at the tine of reproduction,
the vi dedpVi %!-lq%@ @6@@‘?"01}361 per f or ms dat a expansi on of video data
outputted fromthe multiplex processing section 63 in correspondence with

the data conpr Whﬂ%ﬁ%@%rﬁ s@i%/é)ﬁ)gﬁ @Lﬁmﬁ@%lﬂgﬁlﬁﬂt@% tedtigtersd-

Noreover, at the ti recor di ng, i‘0 processing section 62

- perforns data, conpression of qudio data_inputted fromthe audio input uni t
5 by t he TEQSHHER gﬁ pmeﬁgmg@@m%ﬁ Iﬁeﬁ‘éf‘értm @md@éa CHAPTISHN at i on),

etc. to output the data thus obt ai ned. Further, at the tine of

~ reproduciyfofided N@atausli uﬁé@cﬁéﬁi ﬁHesﬁﬁéd) qﬁg@@ uR§f BohHBed2batrek B3NN of
audi o data obtained fromthe nultiplex processing section 63 to output the

data thus obtai ned. _Further, at the tine. of recordin the mul tj pl.ex
system controller lb to oufput the &ata thus obtameg Kt thls time, il the

case where video data is moving picture (image), data compression is
performed by the format of MPEG 2, whereas in the case where video data is
still picture (image), data compression is performed by the format of JPEG
(Joint Photographic Coding Experts Group). Moreover, af the time of
reproduction, the video processing section 61 performs data expaﬂsion of
video data outputted from. the multiplex processiﬁg section 63 in
correspondence with the data compression format thereof to output the data
 thus obtained. Moreover, at the time of recording, the audio processing
section 62 performs data compression of andio data inputted from the audio
input unit 5 by the format of MPEG, Dolby audio or linear PCM (Pulse Code -
 Modulation), etc. to oufput the data thus obtained. Further, at the tirﬁe of
reproduction, the audio processing section 62 performs data expansion of
audio data obtained from the multiplex processing section 63 to output the
‘data thus obtained. 'Fui'ther, at the time of :ecording, the multiplex

proce_ssing section 63 pel'fotms time-divisional multiplex processing of video




processi-ng section 63 perforns time-divisional nultiplex pr Oﬁ ﬁﬁl Etﬁ)am
video 19 July 2006 21 data outputted fromthe video processi g h 61 and
audi o data outputted fromthe audi o processing section 62 to output the
‘data thus processed to the header infdrmation processing unit 7. In
addition, at the tinme of reproduction, the multiplex processing section 63
serves to separate video data and audio data fromtinme-divisional

mul ti pl exed data outputted from the header information processing unit 7
to respectively output the video data and the audio data to the video .
processi kit epipited FramdtHen9idedbrodes e Sehit 96 B agtl Allio Gfata TiRpHRed t or

unit 12 is conprised of a display nechanisnf speech processing chani sm
for nmonitoring video data inputted fromthe vide i nput unit%ﬁ, audi o data
i nput t ed FYHHEHRIAR ATECE SgFiqn é tarfrtppt medgétadgpapr%rés 49 hjat a

whi ch are outputted fromthe conpression/ expansion processing unit 6.

Thus, theeaaéd 1dbrifihE6n TRECERINDhARTT O%GAqaﬁtiéﬁp%trtﬁwﬁnéBPrép%oaﬂ@t@élﬂd to

have ability to nonitor i mage pick-up results an reproduction results.
The vi deq/ audi 0. encoder 13 perforns, by a predeterningd f or mat dat a

conpr essitBh IBAltplex PracessingiSerion 63i siives da separate nddeq datr anghudiphi t 5,
video data inputted fromthe video input unit 3 and/or video data and audio

dat a whi ¢latar fofut aiid-ailiioanl t halwseREES Gk Qxpansd oo OgRS NdaderNi t 6
to output the data thus obtained to external equipnent. Thus, the optical

di sc . . . . . . :
' information processing unit 7 to respectively output the video data and the

audio data to the video processing section 61 and the audio processing section
62.
The monitor unit 12 is comprised of a display mechanism/speech
processing mechanism for monitoring video data inputted from the video
~ input unit 3, audio data inputted from the audio input unit 5, and/or video data
and audio data which are. outputted from the compression/expansion
processing unit 6. Thus, the optical disc recording/reproducing apparatus
100 is adapted to have ability to monitor image pick-up results and
reproduction results.
The video/audio encoder 13 performs, by a predetermined format,_
- data compression of audio data which are inputted from the audio iﬁput unit 5,
video data inputted from the video inpﬁt unit 3 and/or video data and audio
' déta- which are outputted from the compression/__expansion processing unit 6 to
o.utpu.t the data thus obtaix_ied to external.eqﬁ_ipment. Thu_s, the optical disc

| recording/repro_di_l_cing.a.ppar'atu_s_ 100 is ada_pte.d to have abili_ty to mon’itof, by




recordi ng/ reproduci ng apparatus 100 is adapted to have abiligé toE&%nitor,
by 19 July 2006 22 external equi pnent, inage pick-up results ey
reproduction results. At the tine of recording, the header information
processing -unit 7 receives tinme-divig¥onal nultiplexed data outputted from
the . conpressi on/ expansi on processing unit 6 to add header information
specific to DvD and/or header information of extended file, etc. thereto
under the control by the systemcontroller 10 to output such data.
Moreover, the header information processing unit 7 generates data of UDF,

VMG and/ exteyhdl e(%ﬁpment,%égﬁ pickRip fsults amdirepraditiemrealts.ol | er 10 to
out put the data thus -generated to the DVD signal processing unit 14,

Further, at the tinme of reprodugtion, .the header i.nformation pracessing
unit 7 separat & featigre iozfli?f; 1Pgnt @gaae%ﬂgfl%ﬁ@aflpﬁep@ce?%egr‘mlﬁyfrom

out put data of the DVD signal processing unit 14 to output the header

i nfor mat pgikivEdS SRReaniSTbral t ReukPIRLRPS dateexpaipueed Pripegssi dg unit 6.
In addition, the header information processing unit 7 notifies the

separated header, information to the system troll.ey 10..1t is.to _be
“not ed t hEOBRTERIRY RPRBSIPE RIPEESHE Eﬂ%iéton%if‘fﬁ%?‘feﬁé ginatea SB\?B‘ft%r‘i feo
. format which is the format standardi zed with respect to the optical disc 2,

and fil evVDfasd/of hepd&tinfernatimoer ertepdadilecetct thekéte degnbiedohirde in
this enbodinment. At the tinme of recording, the DVD signal processing unit

14 generateg, by usi 00 Lhe. " 389 5SS SuTE B, LMoRINGY, 69! Rghlon code
information processing unit 7 generates data of UDF, VMG and/or VTSI, etc.
by information from the system controller 10 td output the data thus generated
to the DVD signal processing unit 14. Further, at the time of reproduction,
the header information processing unit 7 separates header information added
ét the time of recording from output data of the DVD signal processing unit 14
to output the header information thus separated to the compressjon/expansion
processing unit 6. In addition, the header information processing umnit 7
notifies the separated header information to the system controller 10. Itis to

.be noted the extended file is file which is not defined by the DVD video

 format which is the format standardized with respecf to the optical disc 2, and

_ﬁles of still picture (in;lage) are applied to the extended file in this
embodiment.

At the time of recording, the DVD signal processing unit 14 generates,

by us‘in_g. the random access fnéinory_ 15},I error correction code from output

data of the header information processing unit 7 to add the error correcti'on




data of the header information processing unit 7 to add the 85", ﬂrz
correction 19 July 2006 23 code to the output data. Moreover, # qBVD
signal processing unit 14 executes processing such as scranbl e processing
and/ or 8/15 nodul ation, etc. to outpd® data train by the processing result
thereof to the analog front end unit 16 by serial data train. Further, at
the time of reproduction, in a manner opposite to that at the tine of
recordi ng, the DVD signal processing unit 14 perforns decode processing,
descranbl e processing and/or error correction processing of output data of

the anal @gdé rtenthenshtpid tdald t Blorebpet, DeoDESDI fignal ggutesindumioliyai ned to
t he header information proceSS| ng unit 7. In addi t| on, the DVD si gnal

processin it 14 rfor ital /anal conv ro Si n
et ous BRPUEEF RS RRMIE TGRS SRS REarResOiE aiy gt & o MRIREHT i ocus
control and sled control out putted fromthe systemcontroller 10 to

gener at e tlbuspmit agehin bpthé pasRstinkaesult tastebPtootiepiialofesmt dhd vaitsi gnal s
to the notor drive control unit 18. The analog front end unit 16 generates

a light ntit r ig with res ect to |laser.beans irradiated
Fr ot he 16pBY cifiohalhin T3 G reTopt 18 g ofciepre ufamrbultn BHBARRGt
quantity control signal thus generated. At the tine repr oduction, the

anal og f pppbsieneo thatt atlthentuinet off rscoringt hee YD s@nahpr@sessmgnﬁmllzim gnal ,
light quantity of |aser beans i rradl ated fromthe optical head 19 onto the

oPL 2 s e ST S SR, LRl B e L
processing of output data of the analog front end unit 16 to output processing
results thus obtained to the header information processing unit 7. In addition,
the DVD signal processing unit 14 performs digital/analog conversion
processing of various drive information for spindle control, tracking control, ‘
focus control and sled control outputted from the system controller 10 to
generate drive signals for these information to oﬁtput these drive signals to the
motor drive control unit 18.

The analog front end unit 16 generates a light quantity control signal
with respect to laser beams irradiated from the optical head 19 onto the optical
disc 2 to output the light quantity control signal thus generated. At the time

) ~of reproduction, the-analog front end unit 16 maintains, by the light quantity
contro] signal, light quaptity of laser beams irradiated from the optical head 19
‘onto the optical disc 2 at a predetermined light quantity for reprbduction. On
the other hand, at the time of recording, the analog front end unit 16 c_;hanges

signal level of the light quantity _co_ntr.ol signal in'aCCorda.nt:e Wiﬂ‘l output data




signal level of the light quantity control signal in accordaqgglméﬁ out put
data 19 July 2006 24 fromthe DVD signal processing unit 14 to Ther by
intermttently raise (increase) light quantity of |aser beans fromli ght
quantity at the time of reproduction2¢o |ight quantity at the time of
recording in accordance with output data fromthe DVD signal processing
unit 14. Moreover, the analog front end unit 16 anplifies |ight receiving
result of return light obtained fromthe optical head 19 to perform
arithnmetic processing thereof to thereby generate a reproduction signal of

which si gagh tHee\BVIXhagags tph‘@cé?s@ﬁf spendenee Mekdbypiihtdrivditentdprimige at the
optical disc 2 to output, to the D signal processing unit 14,

reproductjon data,which is binary discrimnation result of. the

repr oducﬁar@ﬁe@ieéﬁbgvmbgu%nwa& dassk dasams, fiqm’ gt agpebuet ithe Wpgal . 1 n
addition, the analog front end unit 16 generates, by the arithmetic
processi pgprodukfids kiontight 'iansitgnal thengme P Geordin®rinSa@bddancet with of

whi ch signal |evels change in accordance with tracking error quantity and

- focus error quantity to ut. these signals. to the systemcontroller 10 by
di gi tal SugnHdatyfomthe |S}§Hf§dﬁp%ﬁs RgPRitgt r espectivel y drives, by

various drive signals outputted fromthe DVD signal processing unit 14,

mechani sms  r eM@fédv\égltheCa@l@l?_ﬁ@ﬁdbﬁa vinitel & aenplifeeelight rebeivimg eesull | ve
control unit 18 rotationally drives the spindle notor 20 and the sl ed notor

21 by e e b eSO bl 16 3 Yo wthihion !
| processing thereof to thereby generate a reproduction signal of which signal
level changes in correspondence with pit train formed at the optical disc 2 to
output, to the DVD signal processing unit 14, reproduction data which is
binary discrimination result of the reﬁroduction signal by signal processing of
the reproduction signal. In addition, the analog front end unit 16 generates, by
the arithmetic processing, a trﬁcking error signal and a focus error signal, etc.
of which signall levels change in accordance with tracking error quantity and
focus error quantity to output these signals to the system controller 10 by
digital signal. |
| The motor.drive control unit 18 respectively drives, by various drive
signals outputted from the DVD signal processing unit 14, mechanisms
respectively corresponding thereto. Namely, the motor drive control unit 18
rotatiolnally drives the spindle motor 20 and the sled motor 21 by drive signal
:' .'fof spindle cont;'o_l'and_drive_ signal -for sled control among the.se drive signals.

* Moreover, the motor drive control unit 18 drives actnator mounted at the




Mor eover, the notor drive control unit 18 drives actuator nnqgt@dzgﬁ the 19
July 2006 25 optical head 19 by drive signal for tracking con # Y d drive
signal for focus control. The spindle notor 20 rotationally drives, at a
predeterm ned rotational speed, the 8ptical disc 2 in the state where it

I s chucked. The sled notor 21 noves the optical head 19 in the radius
direction of the optical head 2. The optical head 19 emts | aser beans from
sem conductor |aser included therewithin by |ight quantity control signa
outputted fromthe analog front end unit 16 to converge the | aser beans

onto t he gptfcal Kehd 49 by epFei éi'gnalsﬂé&ft?&%i cbli€oPRhd ddlvedigsal ok Foeugh
obj ect |ens. Moreover, the optical head 1 gui des return |ight obtained

fromthe optical disc 2 by irradiation of the |laser beans to a
pr edet er FPHE@Y i'ght receiving el ement through the object lens to output
i ght receiving result of the light receiving elenent to the anal og front

end unit 16. ATHépinAld fdkorBRfothBonkl¢ dRIedCht 4 Fi;b(‘gileféﬁﬁﬁéd FEMEdnAY

actuator driven by drive signal for tracking con and drive signal for
focus control Thus, .tr.acking.control and .focus control can be perforned.

Furt her, SPPgft theqobigalidise R Inther staieamthers if # ehugkiede dheysledimeter 21

‘(increased) by light quantity control signal. Thus, tenperature of the

i nf or mat irggyéehes St ehd 399nahe tiEus Aldctidh ofithE optitsl Ha@ad! y raised to
record desired data. The systemcontroller 10 is conprised of a conputer

for controllin t he operation_ of {he entiret f the optical disc
recor di ng/ r epr i%&cgf head 19 emits laser beards Trom Semicondictor Iaser

included therewithin by light quantity control signal outpﬁtted from the analog
‘front end unit 16 to converge the laser beams onto the information recording
surface of the optical disc 2 through object lens. Moreover, the optical head 19
guides return light obtained from the optical disc 2 by irradiation of the laser
beams to a predeterinined light receiving element through the object lens to
output light receiving result of the light receiving element to the aﬁalog front
end unit 16. At the pptical head 19, the object lens can be moved by actuator
driven by drive signal for tracking control and drive signal for focus control.
Thus, tracking control and fécus control can be performed. Further, light
quantity of léser beams is intermittently raised (increased) by light quantity
control signal. Thus, temperature of thé information recording surface of the
optical disc 2 is locally raised to record desired data. |

The system controller 10 is comprise& of a computer for controlling
.the bperati_o_ﬁ of the entirety of the opticai disc recording/reprodpcing

' appara_tils 100, and serves to execute processing programs installed in advance




apparatus 100, and serves to execute processing prograns insgg&& ﬂmB”
advance 19 July 2006 26 at the optical disc recording/reproducirg apparatus
100 to thereby control operations of respective units (conponents) by
operation input of user obtained thrdifgh the operation unit 11, and/or
various signals, etc. detected at the analog front end unit 16. Nanely,
the systemcontroller 10 generates drive information for tracking control
and for focus control by tracking error signal and focus error signal
‘which are detected at the analog front end unit 16 to convert theminto

anal og sigmnales optichh @iddVRecralal rddrO8ESHE S pHEhfus 1 nal og
signal s thus ot??alicnedlto thér ﬁrr]t?t% I'dri vegc%ﬁgﬁlsuﬁ??q%ﬂ%%% héglrﬁgrt())?

execut e processi ng gf tracking control and focus control. Further, the
syst em coPR§I8HPBS "9l TaEREEVS RS (HRIBRONERIAY Bt i aperpiden t ingmt pof Hisgter
i'nformation, etc. detected at the header information processing unit 7 to

gener at e @ltaifed thred m@a?éﬂaﬁoﬁl 8t $PNAPor %ibﬁﬁg@@gﬁtét&rﬁ t6SHl L O,

output the drive information thus generated to t si gnal processing
unit 14 t t here execut e grocessi ng, such as seek, etc. Further, the
syst em coRErahles Irpat epdamit £e. Nagwdydhagysem sonaoker b igeaerates drivanner as

stated above. Further, on the prem se of these processing relating to the

opti cal Cihi@rm&io@@@ﬁ(ra&l@ink%di‘%lgﬂd"fbﬁfﬁ@ﬁ@%n@&ﬁﬁ%ﬁf&cﬂ%@ﬁ%}@ ] ocedur e
“shown in FIG 6. Nanely, when power is turned ON (Power ), processing by

Syt o oot Brdts ST plaghav ek duR B A e ATBIOR RETAIENAIGE 2 1 om
‘detection result by the
' convert them into analog signals at the DVD signal processing unit 14 to
output the analog signals thus obtained to the motor drive control unit 18 to
‘thereby execute procg:ssing of tracking control and focus control. Further, the
~system controller 10 detects laser beam irradiation position by header
information, etc. detected at the header information processing unit 7 to
generate drive information for sled control by the detection resﬁlt-to output the
drive information thus generated to the DVD signal processing unit 14 to
thereby execute processing such as seek, etc. Further, the system controller 10
executes processing of spindle control in a manner as stated above.
Further, on the premise of thesé processing relating to the.()ptical disc
2, power is turned ON to thereby ekecute processing procedure shown in FIG.
6. Namely, when power is turned ON (Power On), processing by the system
~ controller 10 shifts from step SP1 to step SP2. Thus, the system controller 10
judgés presence or absence of the optical disc 2 from d_etection result by .the

'_ “mechanism for detecting the optical disc 2 which is not shown. When denial




mechani sm for detecting the optical disc 2 which is not shomquWMg deni al
19 July 2006 27 result is obtained at this step, the systen1con%¥o er 10
repeats the step SP2: On the contrary, .in the case where power is turned
ON in the state where the optical di$é 2 is | oaded, or when the system
controller 10 turns ON power and the optical disc 2 is then |oaded,
processing by the systemcontroller 10 shifts fromthe step SP2 to step
SP3 as the result of the fact that affirmative result is. obtained at the
step SP2. It is to be noted that when power is turned OFF in repetition of

the step (SRt iprodeginednd this §p, Bustpesodrtdller 10 Qepeateche wiepsBPRIs to
step SP4 to conplete this processing procedure. At the step SP3, the system

controller 10 drives the, sled tor 21 ta _nov .optical head 19 toward
the i nneréBstBe&OPEf@EfréPéhéé:aé? %F?éed)&vf%éﬁ mﬂ@obg\gnﬂ @"%é@'&ﬁ W@l% Sducti on
result of the innernost circunferential side fromthe DVD signal

processi ngptitall disk42 EQIGaﬂ?ﬂ?@NM&ﬁQhé%yﬁk%hﬁcéﬁtrbﬂ@ 10 tins'@Npswyert and he

optical di'sc 2 to which finalize processing has been inplenmented. On the

~contrary, in the case where the optical .disc is not yet .caused.to
under go fiPRRtEal e}s(_ec%s%ﬁw, IOﬁﬁﬁirmppwgﬁmﬁﬂ sy§terg &ﬁpffel:l.er T%ﬂ&iﬁ/er . in
the case where it is judged by the informati on of RVA whether or not data

“has been fabhe@@ystér SPRASkteR SPeay Bl rebhlfef dad fact ehar slifirenariveaesilt ig he
opti-cal disc 2, the optical disc 2 is searched to acquire data of VTSI,

opt | car RLSESH e OB ARGk SLS BY Op oGPt PR Setrry bR B, 1 ne
| repetition of the step SP2, processing by the system controller 10 directly
shifts to step SP4 to complete this processing procedure.

At the step SP3, the system controller 10 d_rives the sled motor 21 to
move the optical head 19 toward the innermost circumference of the dptical |
head 19 to acquire reproduction result of the innermost circumferential side

| from the DVD signal processing unit 14 to thereby acqﬁir.e data of VMG with
respect to the optibal disc 2 to which finalize processing has been
implemented. On the contrary, in the case where the optical disc 2 is not yet
~caused to undergo finalize processing, information of RMA is acquired.
Moreover, in the case where it is judged by the information of RMA whether
or not data has been aiready recorded in the real time data recording area of |
the optical disc 2, the optical disc 2 is searched to ;icquire data of VTSI,
temporary VMGI, VISM VOBS of respective VTSs. Thus, similar_ly to the
: 'opltic-al disc apparatus adapted for recbrding/reproducing ordinary DVD, th.e

system controller 10 is ada_pted to acquire management information of the




systemcontroller 10 is adapted to acquire nmanagenent inforn%.ihﬁnzc@fe the 19
July 2006 28 optical disc 2 necessary for recordi ng/reproductlonyo t he
optical disc 2. Here, tenporary VM3 is tenmporary VM3 recorded along with
VTSI at a time point when recording o28one title is conpleted, and includes
i nformati on of the nunber of VTSs and/or disc name recorded on the disc,
and i nformati on of physical arrangenent of VTS corresponding to 99 titles
and/or title nanme, etc. In this tenporary VMd, there are included | atest
information with respect to all titles (VTS) which have been recorded until

now at ”c!@tibhﬁ&is@@ ﬁ@d’e@ﬁz‘&g%r eécdrammPFepydudvian of thel digicaddicvher e pl ural
titles are recorded onto DVD-R, plural "tenporary VM3d's are recorded at

plural portions, In this cas tenmporary VM4 . ted a he out er nost
B F cunt orent | atlapadompory. VMG, b PRy VADT Feecired RQRBpNED ¢ he

tenporary VMd is data at the outside of the range of DVD vi deo standard.

In this pyrpgeasiangmet nﬁ%e@ﬁéé@ﬂﬂi%'éieéné@m%‘ ROcHRPRIGE arRC folidss dat a
of UDF in addition to data of VMG reover, in the case where internedi ate

managenent i nformation which wi|]l be describhed later is_recorded,.in
T e T mEoPEL e PupIRS GV Soctl OT (BSABRC 1SRG Shre dse

managenent information is al so together vaui red. Thus, the system

control | %ﬁldlﬁfbﬁn@ﬁ@ﬁ’kﬁ%ﬁﬂiéﬂgﬁ? crﬁ’@xﬁbki)fr Wm@@ﬁ@ﬁpﬁﬁdihgfi@r gattithey of
extended file which is not defined in the DVD-video format in such a

mnner o NAve GEELELY b 1RLAMS e SHER FRIGROR A ML T R o
information with respect to all titles (VTS) which have been recorded until
now at the time of recording of temporary VMGI. In the cése where plural
titles aré recorded onto DVD-R, plural temporary VMGIs are recorded at

- plural portions. In this case, temporary VMGI located at the outermost

" circumferential side is the latest temporary VMGI. In this examplé, the
temporary VMGI is data at the outside of tﬁe range of D\}D video standard.

In this processing, the system controller 10 also together acquires data
of UDF in addition to data of VMG. Moreover, in the case where intermediate
management information which will be described | later is recorded in
_-reproduction of the real time data recording area, the ihtérmediate
management information is also together acquired. Thus, the system controller
10 is adapted to together acquire management information of extended file
which is not defined in the DVD-video format in such a manner to have
ability to reprodu¢e such extended ﬁlf;'.ﬁ‘om the obticai disc 2. The system

~ controller 10 records, into memory included therewithin, a series of




~ _operation

“controller 10 records, into nenory included therewthin, ?éllﬁf (% 19
July 2006 29 managenent infornmation which have been acqui red %’n

and holds them The nanagenent information is held by nenory even |f povver
is turned OFF. Subsequently, processiasg by the systemcontroller 10 shifts
to step SP5 to judge whether or not eject operation of the optical disc 2
Is instructed. Wen the affirmative result is obtained at this step, the
systemcontroller 10 instructs |oading nmechanismwhich is not shown to
eject the optical disc 2. Thereafter, processing by the systemcontroller

10 returng @Qgéﬁ‘épﬂxﬁﬁrﬁf %on%piégf‘ h%? W&y Bgé;mge dilﬁsthfs“% QP An@*f6RE For

ej ect operati IS0 rom us processi ng by
the systemcontroller 10 shifts fron1step SP5 to step SP6 to judge whet her
oper at i onthemn.udbe inenagpment informationsis held haconatnoxy Eivadi dapewebyis REC) ,
operation to instruct reproduction (playback) (indicated by PB), or
operatlon?%ﬁed ByiigE uct  power supply to be turned OFF (indicated by Power
Of) € case ‘where the operation by user is operation to instruct
reproduction at this step, processing by the systemcontroller 10 shifts
fromstep SP6 tdubseqpesiy, pocesangtly thepmysthmtdanrrqilescts sshafis goosiepur e

whi ch reproduces files recorded on the optical disc 2 to return to the

et oD BB UHER o forlEeCRTaA IS IREL AN DI ificd o

recor proce S

conrol |l er
When the affirmative result is obtained at this step, the system controller 10.

instructs loading mechanism which is not shown to eject the optical disc 2.
Thereafter, processing by the system controller 10 returns to the step SP2.

On the contrary, when instruction except for eject operation of the
optical disc 2 is obtained from user, prdcessing by the system controller 10
shifts from step SP5 to step SP6 td judge whether operation by user is
operation to instruct recording (indicated by REC), operation to instruct
reproduction (playback) (indicated by PB), or operation to instruct power
supply to be turned OFF (indicated by PowerIOff). In the case where the
operation by user is operation to instruct reproduction at this step, processing

by the system controller 10 shifts from step SP6 to step .SP7V to execute

r_eproduction processing procedure which reproduces files recorded on the
optical disc 2 to return to the step SP5.

On the contrary, in the case where the operation by user is an
o_peration 'to_i_nst_ruct recording operation, p_focessing by the_sys.terh.conroller'

" 10 shifts from étep SP6 to siep SP8 to execute recording processing proc'ed_ure_




10 shifts fromstep SP6 to step SP8 to execute recording prog 5@#&@
procedure 19 July 2006 30 which records noving picture (inmag § Bi |
picture (imge) onto the optical disc 2 to return to the step SP5. In this
exanple, in the case where the opticaP disc 2 is caused to undergo
so-called finalize processing so that UDF and VMG are forned, recording
processing procedure is omtted as the result of the fact that the optical
~disc 2 is processed so that data cannot be recorded and processing by the
systemcontroller 10 returns to the step SP5. On the contrary, in the case

wher e t hayRRAMBEORR By idt@gea?magl??bﬁfsﬁﬂ;pi&ﬁlré leﬁﬂa@':orﬁa"’tﬁé,ogﬁcﬁPGSSi ng
by the system controller shifts "fromstep SP6 to Step SP9 to execute

processing fqr turning OFF power_to shift to the step SP4 to_conplete the
processi r?ﬁ%r ted6an tonthenstape 880di 4§ BHs csasnplg, p dbedinse whepy Baessi ng

procedures executed in this way, in the case where the optical disc 2 is

DVD- Rt Repticay iR ¢PRhARId & uﬁ@eﬁgpwﬁﬂléd Yl%%llzilﬁ?é p?‘?(‘!«% SH1§p§6ttH£teUﬁFmge)

and still "picture (imge) by the™ NC system di agram used for
expl anati on of recordi ng processing of .noving picture file and still

pi ct ure fAudeYMGiaxe forpedy Ecerding nraressing prochdure xnaprted @ dhe saailivher e
the optical disc 2 is the so-called virgin disc on which any file is not

recor ded.ofABe &E‘&Vﬂiamdzgﬁ%icﬂpdis& IeisSprokesedoR fHak afa chthdtisdt@drded

informati on of RVA which is acquired fromthe optical disc 2 and is held in

the menory to thereby reserve R zone 1.
and processing %y the system contr(()aller 10 returns to the step SP5.

On the contrary, in the case where the operation by user is an
operation to turn OFF power, processing by the system controller 10 shifts
from step SP6 to step SP9 to execute processing for turning OFF power to
shift to the step SP4 to complete the processing procedure.

In the recording processing procedure of processing- procedures
executed in this way, in the case where the optical disc 2 is DVD-R, the
system controller 10 records files of moving picture (image) and still picture
(image) by the INC system.

FIG. 7 is a diagra'm used for explanation of recording processing of
moving picture file and still pictu;‘e file by the INC system by taking, as an
e:xample, the case whefe the optical disc 2 is the so-called virgin disc on
which any file is not recorded. As shown in FIG. 7A, the system controller
10 updates information of RMA which is acquired from the optical disc 2 and

_.is heid in the memory to thereby reserve R zone 1. . | R

Moreover, as shown in FIG. 7A, in the case where moving picture




~Moreover, as shown in FIG 7A in the case where 19 July 200 9?&.£¢ﬁage) S
recorded, the systemcontroller 10 updates infornmation of o er eby
reserve R zone 2 and Invisible R zone to sequentially record video data
which are real data into Invisible R 2bne to generate VTISTT VOBS.

Mor eover, when the operation node of picture recording is switched fromthe

nmoving picture node to the still picture node by user so that picture-
recording start in the still picture node is instructed, the system
controller 10 generates VTSI BUP as shown in FIG 7B, and generates VTSI,

tenporar yinyd&s) i@%aoﬁﬂ%ﬂ}ﬂtﬂ%t@@ 861N ] 0 updates ihfora@RRIMbERMA ¥IS. I n
|

addition, in ‘such a manner to becone in correspondence with VTS generated
in this .. the system contro]Ler, | ds managenent i nfornation into
rorory . ARIEDY JARERY Rupeir: Mh LBTISANA IReiciet 1 omieReaBYrectibsidiient | v,
in the case where noving picture (inmage) is recorded, the system

control | eatal Qisch arer teal UREALAR LRVIGIHIBIR Obre! tdRien&akd VISTIreVOBSDry to
reserve R zone 2 and Invisible R zone thereafter to sequentially record

real datg into the Invjsible R zone tao generate VISTI VOBS, and S| BUP,
and to gg\ﬁem‘/@rwhw eRpETakion Mede ol icirerrssing & SWEééﬁ(ﬁffﬁﬂh ment

i nformation into the nenory in a nmanner to becone in correspondence

t her ewi t indwingRdatiee nibds RheatilopicRB Hheld byuseh So MRAMsiviurd Reording t he
case where the systemcontroller 10 records noving picture by the 1NC
system is%aﬂ:S ' H"?entsli:iﬁlﬂigtugg Hrode ist {ntsltr%%tesfii, %é %)rzét%mt goﬁtrr]gﬂgraf(? generates
VTSI BUP as shown in FIG. 7B, and generates VTSI, temporary VMGI and
VTSM VOBS as shown in FIG. 7C to generate one VIS. In addition, in
such a manner to become in correspondence with VTS generated in this way,
the syétem controller ‘10l hoids management information into memory, and
ﬁpdates information of RMA held in the memory.

Subsequeﬁﬂy, in the case where moving picture (image) is recorded,
the system controller 10 similarly updates information of RMA held in the
memory to reserve R zone. 2 and Invisible R zoné thereafter to sequentially
record real data into the Invisible R zone to generate VISTT VOBS, and
VTSI BUP, and to generate VTSI, temporary VMGI and VTSM VOBS to

| record management information into tﬁe memory in a manner to become in
correspondence therewith to update information of RMA held in the memory.

Thus, in the case where the system controller 10 records moving

: 'pictufe by' the INC system, it Sé_quentially records tiﬂés _.similarly: to tﬁe case

- by the conventional INC system. Moreover, in the case where optical disc 2




by the conventional INC system Moreover, in the case where qptjcalyedi SC 2
19 July 2006 32 to which finalize processing has not yet beeni enent ed
i's loaded and wite-once operation is perfornmed onto the optical disc 2,
the system controller 10 executes siA#lar processing fromthe end portion
. of title already recorded by data of RVA which is acquired at the step SP2
-of FIG 6 and is held in the nenory to thereby performwite-once )

- operation of nmoving picture (inage).which is photographic result. On the
contrary, in the finalize processing, UDF and VMG of R zone 1 are

gener at eqp b\\(/h{@ﬁﬁﬁﬁﬁ%tgﬂoﬂéﬁﬁﬂgtﬂﬁnnwgﬁb HeengRnplediaficdnd Joadbel4hd i nto
the nmenory in this way to generate Lead-in and Lead-out. It is to be noted

that it is.a mtter of course that in the case where wite-once operation
i s perf oMidE-ONEh FRESpERR IS0 PEHOTBISG @ato gihse optical vise h2f | Hgl sydem
processing has not yet been inplenented, data of UDF and VMG with respect

to titlegonflo]RAAY &:R%aidF IR tp‘i!@céﬁ%iﬂgﬁlonﬁﬂtl%eﬁd 08ti SR e tAleer&MdWVTS! |
tenporary VMdA, and VISTT VOBS whi ch have been acquired at the stép of

FIG 6. In a nner, as stated above, the optical disg re i ng/ r epr oduci ng
appar at ugeaerde sbyaéaﬁat@fiRMArwg 15 AGQRHTast ah@xf«fi gp p%cPc?t af %i&(- Mg i n
accordance with the DVD video format by processing based on the INC system
- simlar teid he Bd Qﬁeﬁbha to erkbe pAFoFAT WritkdncBeop@ationhef emdving

picture (imge) is recorded,
picture (image) which is photographic result.
On the contrary, in the finalize processing, UDF and VMG of R zone
1 are generated by management information which is generated and is held
into the memory in this way to generate Lead-in and Lead-out. It is to be
noted that it is a matter of course that in the case where write-once operation
is performed with respect to the optical disc 2 to which finalize processing has
not yet been imp]ementéd, dété of UDF and VMG with respect to titles
already recorded on the optical disc 2 are generated by VTSI, temporary
VMGI, and VTSTT VOBS which have been acquired at the step of FIG. 6.
In a manner as stéted above, the optical disc recording/reproducing
| apparatus 100 1s adapted. to record files of moving pictures (images) in
accordance with the DVD video format by processing based on the INC
.syst.em similar to the prior art.‘ .
On the contrary, in the case where still picture (image) is recorded,
VInvi.srib.le R zone is ﬁrst reserved by updating of R.MA. hc_eldz in. memOry as

| shown in FIG. 7E to sequentially records files EF of still pictures (images)




I nvi'sible R zone is first reserved by updating of RVA held in 95?96
showmn in FIG 7E to sequentially records files EF of still picC es

(i mages) 19 July 2006 33 which are extended file. Moreover, internediate
managenment information which are mand8enment information f or tenmporarily

perform ng managenent of still pictures (image) until the finalize
processi ng-are successively prepared in such a manner to becone in
correspondence with recording of the still picture file EF, and are held
into included nenory. Further, when a desired nunber of still picture files
are recorge@nangd ckRgdepaial | Mo%wlﬁer ittt neARhi Brehifdied by
user fromthe still picture node to the noving pictdire node so that

picture recording start in the nmoving picture node is jnstructed,
| nvi si bl evirchowe managesaesnt ugfonmaonﬁgr demppailyper formingemepageent
reserve R zone 3 into an area succeedlng to the still picture file. In

ddi t '
R e R e S

disc 2 tQ record the internedi ate managenment information thus _obtained
into R zdheSWhag WABIGT 10 bereme7 @ qesrespordracenwathneencad mgvah dhensil
i-nformation i s managenent information necessary for reproduction of

ext ended HibtuPe AOEFCRMS Al Reldl int@idclidst ﬁqehmrgr mation by extension
indicating attributé of extended file, addre i nformation indicating

recording position, informatigon of file size, and time infornation
recorded on t h&Usthercuheniasdesiredpambgs of isinpiciine fiesgare recorded and

the operation mode of picture recording is switched by user from the still
picture mode to the moving picture mode so thaf picture recording start in the
moving picture mode is instructed, I_nvisible R zone is closed by updating of
RMA held in the memory to reserve R zone 3 into an area succeeding to the
still picture file. In addition, intermediate management infdrmation held in
the memory is converted into information having format of recording onto the
optical disc 2 to record the intermediate management information thus
obtained into R zone 3 as shown in FIG. 7G.

Here, the intermediate management inf(jrmatioﬁ 1S management
information necessary for reproduction of extended ﬁle, and consists of
attribute information by extension indicating attribute of extended file, address
information_indicating recording position, information of file size, and time

- information recorded on the optical disc 2, etc. As shown in FIG. §,
iﬁtgrx-ne(.iiate.' manggement infoﬁh_ation__ are rcol_lectivély f_écorded' every

' attribuites of extended files coht_i_nuou'sly recorded. Namely, as shown in FIG. | _'




i nternedi ate nmanagenent infornation are collectively recordqugmﬁwos
attributes of extended files continuously recorded. Nanely, as shown in

FIG 19 July 2006 34 8B, the internedi ate nanagenent information consists

of header, and file nmmnagenent infordhtion DI, DW/, DV every attributes.
For exanple, as shown in FIG 8A, in the case where three files FJ1, FJ2,
FJ3 by JPEG are recorded by instruction of user thereafter to subsequently
record two files FMrl, FM/2 by MPEG/ to further subsequently record two
files FMA1, FM42 by MPEGX4, the internmedi ate managenment information is

adapted 8B thBaitdreeiidte RfagehR9® nAs@Satkdn donRistd idfeBedder] AHH CRfeed by

recordi ng of header, and recording positions of respective Tile managenent
informati on DJ, DM7,. DW4 succeeding thereto are_indicated by recording of
t he head&anagement mfpemationpp), BV 7, BNM4rewpr atiilaites. nHoE sKampile, s
managenment information by JPEG MEG/, MPEXA. As shown in FIG 8C, file

MANagene ghow/Afigl FRE| 84, B thercARachherd! hired fligs 3%, FIZOKIShRYBES fanagenent
J2 Il es. As sho

information DFJ1, DFJ2, DFJ3 of respective in FIG 8D,

attribute information of corresponding _ extended file, address information
ADDR, i nfesonaed &y sistgictionapd userdhereafisy dat sehsequently desord swgnlest o t he

manfagemenft information DFJI of each file. ‘In this enbodi ment, at the .
optical HMNT] M EMTHIOMPRECIHYEI fﬂﬂthe%pﬁﬂfsﬁg%tiénﬂﬁ(}ecéfd tlvoPfigdsurei41,) € by

JPEG is applied as the extended file so t
- FMA42 by MPEG4, the intermediate management information is adapted so
- tha_t recording of these three kinds of files is indicated by recording of header,
and iecording positions of respective file management information DJ, DM7,
DM4 succeéding thereto are indicated by recording of the header. Here,
symbols DJ, DM7, DM4 respectively indicate file mapagement information
by JPEG, MPEG7, MPEG4.

As shown in FIG. 8C, file management information DJ for each
attribute are recorded every management information DFJ1, DFJ2, DFJ3 of
respective files. As shown in FIG. 8D, attribute information of corresponding
.extended file, address information ADDR, information of size and time
‘information, etc. are assigned to the management information DFJ 1 of each
file.

In this embodiment, at the optical disc recording/reproducing
apparatus 100, still picture file by JPEG is applied as the extended ﬁle_so that

N _. bnly ﬁle rn_anagémeht information DJ shown in FIG. 8B is prepared with.

* respect to such file management information every attribute in th_e'optjcai disc




-only f|Ie managenent information DI shown in FIG 8B is prepqgg@
respect to such file managenent information every attribute in he ptlcal
disc 19 July 2006 35 2 recorded by the optical disc recording/reproducing
~apparatus 1. Thus, even in the case widbre files except for nobving picture
are recorded onto the optical disc 2, the systemcontroller 10 records
files and nanagenent information corresponding thereto into user area in
the state where they forma set. Morreover, at this tine, in the case where:
“file to be recorded onto the optical disc 2 is file of noving picture,
managemne I @@@# managenent
|nfornat?gﬁcg?ggigggﬁgg?Fgﬁﬁ§§$g%%?d %&%ﬁ%g%%bgﬁgﬁpghat they are
successive, whereas in the case where file of still picture whichis file
except for novilAyiSpicyedr & ithe qaseowhere dHes axeepbier gROViaEs picture Ares and
managenent information are sequentially recorded to thereby swtch

recor di nged HIBAL oMb RN eﬁn§lsc'mfm@ SR EEnFGEA’ 191E0s! A1 did but e of
file. When the system control T0 re I nter | at e managenent
information tenporary. VM4, in this way, |t records the internediate

rmanage e MAATIAZEHIGTL mfﬁrmaﬂ@ar%mpeswmxng\ttbereﬁ@|1aaealsmé 588 ipothgopi@te such
I nformati on. Mreover, in the case where the internedi ate managenent

i nf or Nt iyert ARBY R ‘a{'\@t Mox%@?@rr AR dhid tinhld SinVe ERR! GRS RorgEo! d
file by still picture for a second tine, whén the system contr ol 10

sequenti al | gcords extended fjl ei in a mapner simlar to the above and
the oper 5@(;(%; ed onto the optical disc 2 is file of moving picture, management

information, files and backup information for management information are
sequentially recorded in a manner such that they are successive, whereas in
the case where file of still picture which is file except for moving picture is
~recorded onto the optical disc 2, files and management information are
- sequentially recorded to thereby switch recording format of management
‘information in accordance with attribute of file. |
When the system controller 10 records the intermediate management -
information temporary VMGI in | this way, it records the intermediatel
management information temporary VMGI into included memory to hold
“such information. Moreover, in the case where the intermediate rhanagement
information temporary VMGI is recorded in this way thereafter to record file
vby still picture for a second time, when the system controller 10 sequentially
records extended ﬁles i a manner similar to the above and the operation
.mode of plcture recordmg is then sw1tched from the movmg pxcture mode to

- the stlll plcture mode s0 that plcture rec01d1ng start in the stlll plcture mode 18 |




node of picture recording is then switched fromthe noving pi1gwrﬁognde to
‘the still picture node so that picture recording start in the s { pi cture
node is 19 July 2006 36 instructed, it records the internedi ate nanagenent
information tenporary VM3 to reserveé6éZone and | nvisible Rzone as shown in
FIG 7Hto form VISTT VOBS and VTSI BUP to generate VTSI, tenporary VM4,
VISM VOBS as shown in FIG 71 to thereby generate VIS subsequently to

i nt er medi at e managenent information tenporary VM3 as shown in FIG 7J.
“Thus, in the optical disc recording/reproducing apparatus 100, files by
movi ng P'iﬁé@ﬁﬁe@% it B8cdMP tHed@ftehAEAREe aNSndddridntOinfotinatioR! &nkpérappi ch are
not defined by the DVD video format are recorded al ong with managenent

i nformat i {th respect to the aqptical disc 2 in which recording has been
made in tHMG 9 Iepef Venéong fadnHBHEIbI; Raang ag shewaaith Hbe of i 9gfdiika i s
searched by RMA, in the conventional optical disc apparatus adapted for
supporti i t d{g%; MEES ' are
rranagemwgmpﬂg??%@oywﬁgﬂmﬁé%gﬁég,Q@ﬁg %)E}'g)endedﬁi | ed Y)@Sg?i '
pi cture, \26&3 and internediate managenment information for extended file

whi ch hav Ao SHOWEY i1Hef Gy ‘Bhyontherebyr senmater M bgnisubirRNyg#e fi cant
file by any neans. On the contrary, in optical disc apparatuses adapted for
suppor t i Rgtegiedifle nindgRendtt ihfirmaionttenfdr8RATMET a8 ShBwrstd FIGPTEt ure,
etc. and internedi ate nmanagenent information for extended files are al so

recogni zed in dition to nmanagenent infaormation of VTS.
g aIq-lus, in the Optlcaq dlsc recordPng?reproduc?ng apparatus 100, files by

moving picture by the DVD video format :;md files by still picture which are
not defined by the DVD video format are recorded along with management
-information. With respect to the optical disc 2 in which recording has been
made in this way, in the case where the real time data recording area is
searched by RMA, in the conventional optical disc apparatus adapted for
_supporting only the DVD video format, only VTSI and VISTT VOBS which
are management information of VTS are detected, and extended files by still
picture, etc. and intermediate management information for extended file
which have not been defined by any means are not recognized as significant
file by any -means. On the contrary, in optical disc apparatuses adaptéd for
supporting extended files of this kind, extended files by still picture, etc. and
intermediate management information for extended files are also recognized
in addition to management information of VTS.
-Thus, the system conﬁo_llér 10 is édapted to record éxtende_d ﬁies in

~such a manner that any influence or effect is not given to reproduction of




Thus, the systemcontroller 10 is adapted to record extended Jfﬁmbn such
a manner that any.influence or effect is not given to reproducflon of 19

- July 2006 37 noving picture in the conventional optical disc apparatus.
Thus, when it is instructed by user th# the optical disc 2 on which
extended files have been recorded in this way is caused to undergo finalize
processing, the systemcontroller 10 prepares, as shown in FIG 7K, data of
UDF from managenent information (VISI, tenmporary VM3, VISTT VOBS) of all
titles prepared in this way, and internedi ate managenent information of

al | _ext engegifd pRSuicn koAl iR sRAkaRsoNt 0 the optical disc

2. Further, the systemcontroller 10 ‘generate ata of VMG only from
managenent information (VTSlI, tenporary VMA, VISTT VOBS) of all titles to
record the data ]ﬂlﬂﬁjswb@ﬂéﬁfﬁ éﬂsmmt@dtb}éuﬁ)?}t thedltheieptical dise 2hos Wlichnpl e,
~in generation of these data of UDF and VI\/G those data are prepared from

i nt er medi @ken B FVEMBAY e B! FRbERAY iR uk8e eYgo fidhipddi tion,
F U I'n t i's % t]

when the system control 10 records pr epar es
Lead-in and Lead-ouyt. In th| s exanpl e, the system controller 10 executes,
by out putPIOSESHBE, MO SY e theelé@smgarapmtes,las showar meEfondKaglatdada, such
recordi ng of UDF and VM5 preparation of Lead-in and Lead-out, and

ecor e | aber Sehadnens ssmgiods (VTS g, verof yeghpc, e

B file to p{f%\ﬁﬁe o?caﬁstﬁtleg eﬂr%};)grevdn turt] {h?s,s pvsgy,t gnd intermediate management
information of all extended files to record the data thus prepared onto the
optical disc 2. Further, the system controller 10 generates data of VMG only
from management information (VTSI, temporary VMGI, VTSTT. VOBS) of
all titles to record the data thus generated onto the optical disc 2. In this

~ example, in generation of these data of UDF and VMG, these data are
prepared from intermediate management information, etc. held in the memory.
In addition, when the system controller 10 records UDF and VMG in this way,
it prepares Lead-in and Lead-out. In this example, the system controfler 10
executes, by output to the DVD signal processing unit 14 of corresponding
data, such recording of UDF and VMG, preparation of Lead-in and Lead-out,
‘and recording of intermediate management information.

‘Thus, in thie embodiment, management information are recorded in

order to also recognize extended file to provide access thereto with respec to

UDF wh1ch is management 1nformat10n for computer whereas mformatlon '

accordmg to extended ﬁles are not rec01ded by any means w1th respeet t0-




UDF whi ch is managenent information for conputer, whereas inﬁiﬁﬂyé' n
according to extended files are not recorded by any neans with respect to
19 July 2006 38 VMG which is managenent information for DVD reproduction.
I'n this processing, as shown in FIG 39, the systemcontroller 10 prepares
UDF so as to display only extended files at different folder which is the
sane hierarchy as that of the title by DVD in accordance with reproduction
of UDF by conputer. Mreover, with respect to the internedi ate managenent

i nformati on which has been described with reference to FIG 8, descriptions

of file naye; apthdi i@dﬂfaﬁ]ﬁgemeﬁpfiﬁﬁhh%icﬁf fopCDVAD NEepReghdtidn, gt this ar e

omtted to prepare UDF Is to be noted that it is a matter of course to
prepare UDF in, a nanner to %rgit access to re?pec i ve ext d files
si m | ar | Preeespingssshonn s Fiasp, the spdenr gorveilcr He Papsives/GH3E s 88  whi ch

constitute the title. Thus, in this enbodinent, in the case where

reproductg Qi?s}plilg& g?ﬂ?“c'ﬁeﬂ&d ARG AT TR FAIRYich ¥ fHe $dmdHEMaRRd from

| ooki ng at enporary I ntermedi ate nanagenent i nformation which is
not significant by any neans_ in reproduction_ of the optical &Iﬁg 2 in the
conput er a8 dhﬁh';ﬂfoé'@ &key By PYde in acermslanee owithngrprodudtien ofy by
“conventional optical disc apparatus adapted for reproducing DVD, only

‘movi ng pbshgﬁﬂeﬁ.i oo éSERT d%ﬁﬂpnrééxﬁcﬂpftbcathadi ffertndiiate’ egRNEpOMenf VMG
are reproduced. On the contrary, in this optical disc

recordi ng/ reproduci ng .apparatus, 10Q, the system cont ler 10 er.fdrms a
_ (i:]nforr%atlon ,wh?fch Bgs been descr?beé with %c erence to ﬁb PS, d%:scﬁptxons

of file name and/or address information of recording position, etc. are omitted
to prepare UDF. It is to be noted that it is a matter of course to prepare UDF in

a manner to permit access to respective extended files similarly to files such
as VTSI, temporary VMGI and VTSM VOBS, etc. which cohstitute the title.
Thus, in this embo.diment, in the case where reproduction (playback) is
performed by computer, user is prevented from looking at file of temporary .
intermediate management information which is not significant by any means
in reproduction of the optical disc 2 in the computer to improve convenience
in use accordingly.

Thus, in. the conventional optical disc apparatus adapted for
reproducing DVD, only moving picture files recorded on the optical disc 2 by
recording of VMG are reproduced. On the contrary, in this optical disc
recording/reproducing apparatus 100, the system controller 10 performs a
60n.tr0'1 of ﬁe eﬁtiré opefation sd as to acquire, ét step SP3 of FIG :6, data of

'UDF and _VMG_, and -to'acce_ss,.with respect to ex‘_[e'ndcf:d‘ ﬁlcs;_rcspéctivc files




control of the entire operation so as to acquire, at step SP3 Squfdogi 6,
data of UDF and VM5 and to access, with respect to extended ?I es,
respective files 19 July 2006 39 by UDF. Thus, extended files can be al so
reproduced. In FIG 9, Root is root @8%rectory, VIDEO TS is fol der of
nmovi ng picture (image), and DSC is folder of extended file. In addition,
DSCO0001 and DSOO002 are respectively extended files. FIG 10 is a

fl omchart showi ng the recordi ng processi ng procedure which has been
described with reference to FIG 7. Wen the recording processing

procedur ¢+ T AR xR ' n L0 hi f from
step SPli y!to step P:?)ZK tngﬁjﬂﬂ'gg%&ﬁ&%g@o?ﬁéﬁﬁﬁgﬁﬂo%ﬁ ?}Gfgéggodcftngr ?/t user
is instruction according to recording of npving picture, instruction

accor di ngirecrye YdPEO s Selder ofimeving, pisturerdmage), iand Bé€orsfalder o

finalize processing. Here, in the case where the instruction of recording

by user | | chionraccof:eing (g@qr'g 3 N i

pr ocessi lﬁg B%ﬂ&? Egau fs“lglés)t é% %@%ﬁ?gf Ife)rgdl sh?f}htEl S [ﬁ%gr@g% e%délg%[ﬂh:c;ﬁvgllyep SP13
to judge whether_or not recording start of noving picture by start/stop
butt on ofxtaneedddestion unit 11 is instructed by user. Wen the deni al
result is obtained at this step, the systemcontroller 10 repeats step

~ SP13. On the cemgrany; \Mﬁgwtc ad 'vt'z"?%ﬂ?]ée' dod FoceRBing! ﬁﬁbgdﬁfé)CGSSi ng
- by the system control f-ser sﬁlﬁl{‘tt stf rlo t er%togpiﬂgtsgﬁ etgo ?tgp P14 to
judge with reference to information within the nenor whet her or_ not the

oper at i-oWiiglidias: beer dessribedcwitly referenge te Py dg Whenuthe recording
7 processing procedure is started, processing by the system controller 10 shifts
from step SP11 to step SP12 to judge whether instruction of recording by user
is instruction according to recording of moving picture, instruction according

1o r_ecording of still picture, or instruction according to finalize processing.
Here, in the case where the instruction of recording by user is
instruction according to recording of moving picture, processing by the
system controller 10 shifts from step SP12 to step SP13 to judge whether or
not recording start of moving picture by start/stop button of the operaﬁon unit
11 is instructed by user. When the denial result is obtained at this step, the
system controller 10 repeats step SP13. On the contrary, when the. affirmative
result is obtained, processing by the system controller 10 shifts from the stép
SP13 to step SP14 to judge with reference to information within the memory
whether or not the operation mode at the Jast recording time is‘moving picture
E | moc_lé. Iﬁ _the casé whére thé_dehial ;‘esult is obtained at this_ ste_p, i.e., in the

* case where the operation mode at the last recording time is still picture mode,




mode. ‘I n the case where the denial result is obtained at thi ﬁgﬁlfﬂmsi .e.,
In the case where the operation node at the last recording tine 1Ts still

pi cture node, 19 July 2006 40 processing by the systemcontroller 10 shifts
-~ fromthe step SP14 to step SP15. The ¢¥stemcontroller 10 records

i nter medi at e managenent information TMP_EXTI for perform ng managenent of
extended file by still picture file as has been explained with reference to
FIG 7 thereafter to reserve Zone and Invisible R zone as showmn in FIG 7H
to form VISTT VOBS and VTSI BUP. Processing by the systemcontroller 10
shifts t proteRif by the spaeni sberMlSH 10 shATPROA the SENd YTsbh ¥OBS, t o
thereby start, as shown" in FIG 7J, recording operation in the noving

pi cture de where VTS# isé@?’wrdg&r ,subseauently to the internedi ate
rranagerremel nPSteiat CONTENET EbYr TeCORLS ARKSTmeriate heilagagemgRt r @ fptraation
affirmative result is obtained at the step SP14, i.e., the operation node

at the | NP %?QI‘FTdilgpéﬂfﬂﬁni@ &‘iﬁ)éﬂa‘gﬁlﬂlﬂjrﬁtdfr ORI fild bYCHAP ;p'ilﬁu@’ﬁléqe,
systemcontroller 10 shifts t0 step SP16 to continue récording of noving

picture as VTS previqusly recorded. Further, in the case where recoydi ng of
still pi @ﬁd}aésﬁe%ni @?ﬁﬁaw&ﬂe\é{nﬁﬁ?@x@@@@ t%ﬁ’ééegsthﬁ@a@gﬁrttﬁéewyse%ﬁwd ol I er
10 shifts fromstep SP12 to step SP18 to judge whether or not recording

. start of IavisiblelR ebté @skhoshuid BIGPYHt ©"forff VIIYTPRRDBS & VTSI BUP s

“instructed by user. When the denial result is obtained at this step, the

| 1 h SP18. On th
system C%E)cr:gss;rﬁgr byothcraes g?etn? cton%r_ ilte(raplo sh]i%s to step $P16 to generate VTSI,

temporary VMGI and VITSM VOBS to thereby start, as shown in FIG. 7],
recording operation in the moving picture mode where VTS#2 is recorded
subsequently to the interrnediate management information TMP_EXTI.

- Further, in the case where the affirmative result is obtained at the step SP14,
i.e., the operation mode at the last recording time is moving picture mode,
pfocessing by the system controller 10 shifts to step SP16 to continue
recording of moving picture as VTS previously recorded.

Further, in the case where recording of still picture is instructed by
user, processing by the system controller 10 shifts from step SP12 to step
| SP18 to judge whether or not recording start of still picture by shutter button
of the operation unit 11 is instructed by user. When lthe denial result is
obtained at this step, the system controller 10 repeats the step SP18. On the
contrary, when the affirmative result is obtained, processing by the 'system
controller 10 shifts from step SP18 tb s.t_ep SP_19- to judge with feference to

information within the memory whether or not the operation mode at the last




contrary, when the affirmative result is obtained, processing,by #dag system
controller 10 shifts fromstep SPI8 to step SP19 to judge vm't?'n eference to
information within the nmenory whet her or not the operation node at the | ast
19 July 2006 41 recording time is sti#l picture node. In the case where the
denial result is obtained at this step, i.e., in the case where the
operation node at the last recording time is noving picture node,
processing by the systemcontroller 10 shifts fromstep SP19 to step SP20
to record internedi ate managenent information tenporary VMd | for

per f or m pgor@podmants etillvpivtae piedela tHe taseastene thealentipteaihed with
reference to FIG 7 to thereby close VISto reserve Zone and Invisible R

zone. Thus, .processing by.the systemcontrol|ler 10.shifts fr P20 to
one sroabiabi L e iRl SieBhdey 10 1 SIS Phare ghe qpaiation anade <t Bkt 1 G
7D. Furthernore, in the case where the affirmative result is obtained at

the st epr<aBi@ing tifhe iv fhd\ﬁﬁ% qHsrrvhesde,t Hiocengnatyo heyitent cotitolleast

recording tinme is still picture node, processing by the systemcontroller

10. shif 0, St SP21 onti nue ordin f. still .picture as stil
Cpicture A0iER Eomosiea, SRy B sittosb S6or 1eted ipfeampdidts ‘hbaciiatuner o
I nstruction of recording by user is instruction according to finalize

processi fiforpatofIsmporday VVGEY foreperfaaithpahhgigekfeshof mevingopicairep SP12
to step SP22 to judge V\ﬁg]t her or not startg of rgecordi ng is instructed by

Cont 7ol | B1e ¥ a8 JoAtsc el EPRSEreae AeE Kom{ 0 GERRYeROsha LS 1o
‘reserve Zone énd Invisible R zone. Thus, processing by the system controller
10 shifts from SP20 to step SP21 to record extended file by still picture file as
shown in FIG. 7D. Furthermore, in the case where the affirmative result is
thained at the step SP19, i;c., in the case where the operation mode at the last’
recordiﬁg time is sti_ll picture mode, pfocessing by the system controller 10
shifts to step SP21 to continue recording of still picture as still picture file EF
previously recorded.

On the contrary, in the case where instruétion of recording by user is
mstruction according to finalize processing, processing by the system
controller 10 shifts from step SP12 to step SP22 to judge whether or not start
of recording is instructed by user. When the denial result is obtained at this
step, the system controller 10 repeats the step SP22. On the contrary, when the
affirmative result is obtained, processing by the system controller 10 shifts

| | .fr_o'm'the step SP22 to step SP23 to c.éXc_cu.te finalize processing as has been -

| .‘éxplain_ed With reference to "FI_G.._'7 _thérea'fter to shift to step S17 to compiete




affirmative result is obtained, processing by the systen1conq§9h}ﬁh610
shifts fromthe step SP22 to step SP23 to execute finalize processing as
has been explained with reference to FIG 7 thereafter to shift to step
S17 to conplete 19 July 2006 42 this pgPocessing procedure. -Thus, the
optical disc recording/reproduci ng apparatus 100 is adapted to record
files by noving pictures by the DVD video format and files by stil

pi cture which are not defined by the DVD video format along with

- managenent information. Wth respect to the optical disc 2 recorded in this

way, in thR seessMigpeoddiaréecal time data recording area is searched by
RVA, in the conventional optical disc apparatus adapted for supporting
only the DVD vyjdeo format, only VTSl and STT VOBS which are nagement
i nf or mati on of »élilf‘eoﬂﬂ%]c‘g‘éa,fe%ﬁfgl Fnaducing) %@aﬁ@mgtl%ﬂ lspaf@% , etc.

and internedi ate nmanagenment information for extended files which are not

def i ned apgep6id fiRGOGY | n@9isuedy by BEDVD idey RiatBAISileOBy it

contrary, in the optical drsc apparatus adapted for supporting extended
files of this kind, extende iles, by still picture and internedigte
manage e MiCHUEE oPihaEh offer giot gﬁ%n%(it BRatie VI videon dormah 3lgngg Hidled i n

addition to nanagenent information for VIS. On the contrary, FIG 11 is a
- flowchar tméﬁt?%ﬂrﬁgltt iMofrﬁﬁﬁ@l‘ﬂ.UWitfpi;esplébpﬁ@ﬂ% dptieADEREW eeddided inahideen
Wi : : '

~descri bed reference to FIG

| way, in the case where the real time data reéording area is searched by RMA,
in the conventional optic'al disc ap;ﬁaratus adapted for éupporting only the
DVD video format, only VISI and VISTT VOBS which are management
information of VTS are detected, and extended files by still picture, etc. and
intermediate management information for extended files which are not

- defined are not recognized as significant file by any means. On the contrary,

in the optical disc apparatus adapted for sopporting extended files of this kind,
extended files by still picture and intermediate management information for

- the extended files caﬁ be also recognized in addition to management

information for VTS.

On the contrary, FIG. 11 is a flowchart showing the reproduction

processing procedure which has been deécribed with reference to FIG. 7.
‘When the reproduction_ processing procedure is started, processing by the

| sysfem controller 10 shifts from step S31 to step S32 to judge whether
inétfﬁction .of réproductjon_by ﬁéer is instruction accoraing to recording of

‘moving picture, or instruction according to recording of still picture.




When the reproduction processing procedure is started, proce'gbag &% t he
- systemcontroller 10 shifts fromstep S31 to step S32 to judé & %er
instruction of reproduction by user is instruction according to recording
of noving picture, or instruction accédding to recording of still picture.
19 July 2006 43 the recording position with respect to respective
conponents of the optical systemcontroller 10 shifts fromstep SP33 to
step SP34. At this step, the systemcontroller 10 controls the entire
operation with managenent information recorded and held in the nmenory

~being as refer gneke cisSUBRr& thaBRAGELHA de@pﬁﬂih@ﬁohiH)ﬁuéér ifeNdtRg:tiinct ur e
I nstructed by user. Nanely, in the case where the optical disc 2 is an

optical disc o which finalize processjng has _heen inplenented, recording
posi ti onagfFor %%rtesfﬁBﬁQfLFFéqu P& eV REHEg ﬁyﬂﬂ%ltséﬁbgjfvwsﬁ%% % Hi he

menory to instruct reproduction fromthe recording position with respect

to respegyitéen c6MBNNET0 Shiffs Bf ﬂﬁtétﬁpﬂsﬁi t@%&%ﬁsmgi taghﬂg@ RgB a6

apparatus 100. On the contrary, in the case ere the optical disc 2 is an

- optical disc.to ich fipaliz rocessi.ng has,not been, i npl ement ed,
" recordi n@%&é@ﬁimrwod'&wwiaﬁwgaﬁ@ 1§ Istructebbycpee- Wﬂ%ﬁéﬁ? ‘E@H%or ary
VM3, VISTT VOBS of respective titles which are held in the nenory to

~instruct reai @dobtaige At iy kfep, MRe g9senBERRIIEE 10 REHEAS thORte) SP33.
reproduction by user is instruction” according to reproduction of noving

Lot i ol oRASCE B PdisaRioh TSR Shbelecy 2 Bl oM
- system controller 10 shifts from step SP33 to step SP34. At this step, the
system controller 10 controls the entire operation with manaéement
information recorded and held in the memory being as reference in such a
manner to reproduce file of moving picture instructed by user.

Namely, in the case where the optical disc 2 is an optical disc to which
finalize processing has been implemented, recording | position of
cbrresponding file is detected by data of VMG held in the mémory to instruct
.reproduction from the recording position with respect to respective
components of the optical disc recording/reproducing apparatus 100. On the
contrary, in the case where the optical disc 2 is an optical disc to which
ﬁnalize processing | has not beeﬁ implemented, recording position of
corresponding file is detected by VTSI, temporary VMGI, VISTT VOBS of
.réspective titles which are held in the memory to instruct reproduction from
.t_h_e recording posiﬁor_x with respect to respective. c.ompo_.nents of. the optical

- disc recbrding/reproducing' a'pp.aratu:s 100.




not~start of reproduction (playback) is instructed by user. Vhgn i deni al
result is obtained at this step, the systemcontroller 10 repeat% the step
SP33. On the contrary, when the affirmative result is obtained, processing
by the disc recording/reproduci ng appa#atus 100. 19 July 2006 44 \Wen
reproduction is instructed in this way, processing by the system
controller 10 subsequently shifts to step SP35 to judge whether or noft Stop
of reproduction is instructed by user. Wien the denial result is obtained
at this step, processing by the systemcontroller 10 returns to the step

SP34. Thus, t 5 ' f ste
hWh%)‘lsﬂe%%(ﬁ%flefg 1ﬁ§nﬂ&eﬁ'%ﬂ%ﬁisl°y§l/§r,?@§r%g%§%% X gdyERn? p

SP34 -> step SP35 ->"step SP34 to sequenti a es”of noving
pictures instructed by user. On the contrary, when the affirmative result

is obtai reantelertiibsubsgquentdy shiftretooyep At Bntamfudgegvbether pomot Stepabl et ed.
Thus, processing by the systemcontroller 10 shifts to step SP36 to

~complet & feBiSQRARICAS IMGucRiPBFUER - WHinl e GaTIAT Hshis i obBifcRaemner e

i nstructio reproduction by user is instruction according to
- reproduction of extended file, processing by the systemcontroller 10
shifts froeR.spescsPBg tyothe sistapTpntellen dferaimarstertherstep SP34t arkhust

reproduction is instructed by user. Wen the denial result is obtained at
e SRR, (61 GreSaSAE pASSER D P40 ety
control eSr 150 i)hi gé; fS&’%T % egeqiggt?ialtlg rsép?gdggg 8files of moving pictures
instructed by user. On the contrary, when the affirmative result is obtained at
the step SP35, the operation of reproduction is completed. Thus, processing
by the system controller 10 shifts to step SP36 to complete this processing
procedure. |
On the contrary, in the case where instruction of reproduction by user
18 instruction according to reproduction of extendéd file, pi*ocessing by the.
system controller 10 shifts from step SP32 to step SP37 to judge whether or
not start of reproduction is instructed by user. When the denial result is
obtained at this step, the system .controller 10 repeats the step S37. On the
contrary, when the affirmative result is obtained, processing by the system -
controller 10 shifts ﬁoﬁ step SP37 to step SP38.
Here, in the case where the optical disc 2 is an optical disc to Which
finalize processing has been implemented, the system controller 10 detects
: rebofding pqs.itio.n.of conésponding ﬁle_by data of UDF held in the memory

to instruct réproduction from the recording position with respect to respective




Here, in the case where the optical disc 2 is an optical disg gm
finalize processing has been inplenented, the systen1contro||er i getects
recordi ng position of corresponding file by data of UDF held in the menory
to instruct reproduction fromthe recotidi ng position with respect to
respective 19 July 2006 45 conponents of the optical disc
recordi ng/ reproduci ng apparatus 100. On the contrary, in the case whére
the optical disc 2 is an optical disc to which finalize processing has not
been inpl emented, the systemcontroller 10 detects recording position of

cor r esponghgohbh® &f HB bPGcdlis FBEh:A gaeRR! o rpa‘i‘ﬁt%”mﬂ OOnhlﬁEd in

the menory toO instruct reproduction frontthe reco position wt
respect to respective conponents. of the gﬁt [ C£.| di sc recor di ng/ reprodu0| ng
$C 5 15

appar at usCaArYWiB nthee passaer® ihe prrtiasd e ppiealddise thivehighy

processing by the systemcontroller 10 subsequently shifts to step SP39 to

j udge Meﬁﬁgﬁz@groa&,gmgtr%g R bR &hbﬁféd' $he érﬂ%o%@%dﬂér%eaete&éen the

deni al resu obt ai'n at t tep, processing by the system
controller 10 returns to the step _SP38. Thus, the systemcontroller 10
repeat s pﬁet‘y‘@é@éllgngo%ﬁléﬂééﬁjﬁ@‘f@qullﬁ’éngt fdg frepgéhe intefigediaty nEIMEEEHe st ep
.SP38 to sequentially reproduce files of still pict ures desi gnat ed by user.

On the C%tféﬁﬁxtlomld tlﬁ%aflheﬁﬁ% I$Eink Rk te rédu&?é E 1eldBrdih P SP39,
the systemcontroller 10 conpletes the operati 0 repro uctlon hus,

processing hy the systemcontroller 10 shifts to ste? S36 ta corrpl ete the
processi-fPPHOBedlKB, Tespect to respective components of the optical disc

recording/reproducing apparatus 100.

When reproduction (playback) is instructed in this way, processing by
the system controller 10 subsequently shifts to step SP39 to judge whether or
not Stop of reproduction is instructed by user. ' When the denial result is
obtained at this step, processing by the sjstem controller 10 returns to the step
SP38. Thus, the system controller 10 repeats processing proc;edure of the step
SP38 — the step S39 — the step SP38 to sequentially reproduce files of still
pictures designated by user. On the contrary, when the affirmative result is
obtained at the step SP39, the system controller 10 completes the operation of -
reproduction. Thus, processing‘ by the system controller 10 shifts o step S36
to complete the' processing procedure.

Thus, in this embodiment,r the system controller 10 c;onstitutes

'management information generating means which generates management
; infofmation of ﬁ]e to be reéordgd. More_over, the DVD signal proéessing unit.

14, the random access memory 15, the analog front end unit 16, the motor




Thus, in this enbodiment, the systemcontroller 10 constituteg,, genent
|nfornat|on generating means whi ch generates management |nforna I on of
file to be recorded. Moreover, the DVD signal processing unit 14, the
random access menory 15, the analog fé®nt end unit 16, the motor 19 July
2006 46 anplifier unit 18, the optical head 19 and the spindle notor 20
- constitute recording neans which records file and managenent i nformation
corresponding to the file into user area of the optical disc 2 in such a
manner that they forma set. Further, the systemcontroller 10 constitutes

control amgslifiemiinéthl8otte @b&c@phéadilIQW&antth@m&Ieaﬁﬁff@ﬂtZO abnstivatd on
generating neans and the recordi ng neans, and constitutes reproduction

nmeans for produci ng files, of ve attributes recor.d d on. t he
bt 1ol GPSRIENE ; HECA Pl ek aeromS | gy 1 RATGReTISE, BITTBYAER wi t b

the file in this way together with the conpression/expansi on processing

unit 6, tdegreRpaneing tiontherfifetingh ubé0gRAIMle Witical didd2 iP¥Rchiamahner .
processing unit 14, the random access rrermry 15 the anal og front end unit

16, the tor, a Ilfler t he o i cal |l e
ot or 20 it e TaBye-SenFERED HonrYIErhePBROEh WDnEoppiuteh cahee
recordlng/reprodUC|ng appar atus 100, when the optlcal disc is | oaded by
user - i n rhénssiiich WOREElsPOPE@RtiIDES tofr the dmEhhgernemhidifoRfnEOn | genktdtiigd ON

t he
means and the recording means, and constitutes reproduction means for
reproducing files of respective attributes recorded on the optical disc on the
basis of management infonnatiog recorded by set with the file in this way
together with the compression/expansion processing unit 6, the header
information processing unit 7, the DVD signal processing unit 14, the random
access memory 15, the analog front end unit 16, the motor amplifier unit 18,
‘_the optical head 19, and the spindle motor 20. |
In the above-mentioned configuration, in the optical disc
recording/reproducing apparatus 100, when the optical disc is loaded by user
in the state where power is turned ON, or when power is turned ON in “the :
~ state where the oi)tical disc is loaded, the optical head 19 moves toward the
innef ‘circumferential side of the optical disc 2 by drive of the sled rﬁotor 21
through the DVD éignal processing unit 14 and the motor drive control unit 18
by the system controller 10. Further, Jaser beams are madmted onto the

optlcal disc 2 by the optical head 19, and light recclvmg results by the optlcal _

: ‘head 19 of return hght are sequentlally plocessed at the analog front end umt




state where the optical disc is | oaded, the optical head 19 qgg&?2¢ﬁmard
the inner circunferential side of the optical disc 2 by drive 0O he sl ed
notor 21 through the DVD signal processing unit 14 and the notor drive
~control unit-18 by the system control Bér 10. Further, |aser beans are
irradiated onto the optical disc 2 by the optical head 19, and |ight
receiving results by the optical head 19 of return light are sequentially
processed at the analog front end unit 19 July 2006 47 16 and the system
controller 10. Thus, processing of the tracking control and the focus

control areaekffdRteionedilep!100f THR, 9fﬁde§§ih§rtﬁ3tﬂe¥19ackmg3b@ﬁtré%d DVD

signal processing unit 14 and the notor drive Control unit™ 18 by
processing of the systemcontroller 10. Mryeover,, data recorded on the
optical | dhe chQU%F@n&@i) pEfgEeeted byceontaainek th pﬁhsabfa@%i ilégthﬁ‘}ug}h thepup
signal processing unit 14 of light receiving result. At the optical disc

recordi nghvgpre i gﬂ)@@ﬂ% ahHft 190andYhkciSF | BSve coRi:@t Sgsit NE8 ,B/y'iri ous
i nformati on recorded at the inner circunferential side of the optical disc

2 are acquired at the systemcontroller 10, and are held into the nenory
i ncl uded Prapessing Hethsy syatsne senttolleer10.0. Mereorer, cdafa tacerded v & i cal
disc 2 i-s reproduction only optical disc prepared by stanper, and in the

case wherghtidaf difl icate depfodackd inf he@ridfcd WGP DR 4B/ thk PVEN whi ch
only noving picture files are recorded, data of "VMG whitch s managenent

i nformation for DVD .pl aye recorded at e inner circ erential_ .side of
!the opt i lzsggnzgi ggocgzs%}?lg E{ﬁuﬂﬂeﬁg a]?geht rt.eceti\%ngI result. At the op?lc.lala disc

recording/reproducing apparatus 100, by the series of processing, various
information recorded at the inner circumferential side of the optical disc 2 are
acquired at the system controller 10, and are held into the memory included
within the system controller 10.
In the case where the optical disc 2 is reproduction onl.y optical disc -
. prepared by stamper, and in | thé case where the optical disc 2 is
finalize-processed optical disc on which oniy moving picture files are
recorded, data of VMG which is manaéement information for DVD player
recorded at the inner circumferehﬁal- side of the optical disc 2 are acquired at
the system controller 10 by the series of processing. Thus, n the bptical disc
recording/reproducing abparatus 100, .w‘hen reproduction of the optical disc 2
18 instructed by user, the optical head 19 seeks until the recording position of a
title that user .desires by drive of thé spindle motor 20 through the DVD signal
processing unit 14 a.nd the motor drive control unit 18 _in accord_ance with the |

data of VMG, and light receivihg results of the ..o'pt.ical _'hca_d 19 are




the systemcontroller 10 by the series of processing. Thus, I8 &?ﬁx%ptical
di sc recordi ng/reproduci ng apparatus 100, when reproduction o# e optical
disc 2 is .instructed by user, the optical head 19 seeks until the
recording position of a title that ud®r desires by drive of the spindle
notor 20 through the DVD signal processing unit 14 and the notor drive
control unit 18 in accordance with the data of VM5 and |ight receiving
results of the optical head 19 are 19 July 2006 48 sequentially processed
at the DVD signal processing unit 14, the header information processing
unit 7 a@_@ﬁﬁé&ﬁifﬂﬁ"@fréé@és@@/ SXEPVD %‘i@ﬁ‘ésﬁtd&sé&ﬂ?t un®® 14 the Iehdée where
the tracking contrdl and the focus control are perforned by Iight

recei vi ng éfsult of the opticga hea&ﬁlQ so that video. data based on noving
pi cture AREOTFANBIPROSESSIRG PNy, agd, r%ﬂEEqSW“éEPWIQﬂ PrgsesHng ighal

| evel changes in accordance with pit train of the optical disc 2 which is
l'ight regeintigstafs Whierd %@ﬁﬁ@@ﬁ%@oﬂol’fﬁlﬁi ana kst ¢dtFolene perférnddd so t hat
reproduction data is generated. e reproduction data thus obtained is
caused to undergo decode processing, dejnterleave processing .and error
correcti By light gecsivigeatesiieoinlis eptisal headd9ssq ﬁ@atumdpoldﬁtg NAsEdE | t he
reproduction data which has been caused to undergo the error correction
processi Rovitigl BRithfeedrd Qe%ﬂﬁiu@@@ﬂeNdrﬁél% MRrbpdINCEHBASSkAG] WHi Which at
- which header 7is renoved therefrom Information of the header is notified
to the -syst controll er 10. Further.,, subsequ |y thereto,. the . .

| nf or nat A ACvechaBEes In Asgardanee Poih B %ﬂmﬂ@a%&iﬁ&&& b*ﬁﬂfh ftessing
unit 6, and is

light receiving result is processed at the analog front end unit 16 so that

reproduction data is generated. The reproduction data thus obtained is
caused to undergo decode processing, deiﬁterleave processing and error
con‘ecﬁon processing at the DVD signal processing unit 14. Moreover, the
reproduction data which has been caused to undergo the error correction
processing is inputted to the header information processing unit 7, at which
header is removed therefrom. Information of the header is notified to the
system controller 10. Further, suBscquenﬂy thereto, the information of

header is inputted to the compression/expansion processing unit 6, and is

separated into video data and audio data at the multiplex processing section 63.

~ With respect to the video data, data compression by MPEG is released by the

video processing unit 8. The video data thus obtained is displayed by the
monitor unit 12, or is outputted to external equipment from the video/audio
_. encoder 13. On the contrary, the audio data is caused to undergo data

“expansion at the audio p_ro_cessing section 62. Thereaftéi‘, the audio data ‘_[hus




separated into video data and audio data at the nultiplex prqgg&;%&@
section 63. Wth respect to the video data, data conpression by Gis
rel eased by the video processing unit 8. The video data thus obtained is

di spl ayed by the nmonitor unit 12, or ¥8 outputted to external equipnent
fromthe video/audio encoder 13. On the contrary, the audio data is caused
to undergo data expansion at the audi o processing section 62. Thereafter,
the audi o data thus 19 July 2006 49 obtained is nonitored by the nonitor
unit 12, or is outputted to the external equipnent by the video/audio
encoder Onqt; : r i : re : i i i
'recordab%gna%@gd?ﬁngﬁgﬁﬁﬁh%¥ghggﬁgﬁgﬁgﬁﬁgﬁggégp%ngﬁgﬁég%étﬁg%ég%H?Fed at
the system _controller 10 by access of the optical disc 2 in power ON state
at the tiequipmnent bnthagidep/auddo epepden 13isc 2. In the optical disc
recording/ reproduci ng apparatus 100, when phot ographi ¢ node of noving
picture is sel yin e t r B i I i S
- DVD-R, areas f§$ﬁ$§?2¥ﬁ§%SBF“5n c%%%ﬁgﬁgegﬁghgg%&ﬁygggégﬁéé??@ﬁhgkéR zone
1 by updating of RVA held in the nenory at the systemcontroller 10. Wen
start of vipigdhdiscy dater of RMA ohdhe aptisal Wisaseis iacquited ait thee systedeo dat a
and audi o data are sequentially inputted fromthe video input unit 3 and

Lhe audi @ohBBHer Y01 by Secdhidt HESHANG] ied B0 ARG ON SrPLPRRSBhRGoP! data

conpression i s executed at video processing

loading of the optical disc 2. | In the optical disc recording/reproducing
apparatus 100, when photographic mode of moving picture is selected by user,
in the case where the optical disc 2 is DVD-R, areas for forming UDF and
VMG are ensured by reservation of R zone 1 by updating of RMA held in the
memory at the systeﬁl controller 10.
When start of picture recordil_lg 15 instructed by user in this state,
video data and audio data are sequentially inputted from the video input unit 3
and the audio input unit 5. With respect to the video data, processing of data
compression is execoted at video processing section 61 by MPEG . With
respect to the audio data;_ processing Qf data compression is executed at the
.audio processing section 62. Further, these video and audio dafa to which
data compression has been implemented are caused to undergo multiplex
: pfocessing by the multip]ex processing section 63. Header is added to data
of that processed result by the header information processing unit 7. Further,
i_at thé_ succeediqg DVD signai p;éc_essing unit 14, en_*or' cdrrectibn code 1s

added.  Thereafter, interleave processing and encoding processing are




respect to the audio data, processing of data conpression is1§§ﬁc%b§d at
the audi o processing section 62. Further, these video and audi'v’ data to
whi ch data conpression has been inplenmented are caused to undergo

mul tiplex processing by the multiplekOprocessing section 63. Header is
added to data of that processed result by the header information processing
unit 7. Further, at the succeeding DVD signal processing unit 14, error
correction code is added. Thereafter, interleave processing and encodi ng
processing are 19 July 2006 50 performed. In accordance with data of the
ProcessetheiRittidd: i bR Wit dila of ARS5rRENE lesiRelIaiR duangry she
optical head 19 onto the optical disc 2 is raised (increased) by the
analog front end unit_16. Thus, pit, trains_are successively _forned, at the
optical dasss beass irdiated fsomdhe opsigaldcach 40 enge theeepteal dise 2heraipd cal

di sc recordi ng/ reproduci ng apparatus 100, when the operation node of

picture gnﬁggéggga?#g%wﬂa%g%&ﬁ éﬁgﬁini{ fgm N, ﬁ[‘?'tﬁﬁ"&ﬁlﬂ[a?e siBcRsfverpti ||

pi cture t pictureé recording start | e sti picture "node is
instructed, a _series of processing at the_ conpression/expansion processing
unit 6, dpemedret the qiicad disae? g dhatp vaden ata By (THEVELES PACHII®S0ATS ol | er |

10 so that recording of video data is stopped. Subsequently, nmanagenent

- i nfornmat isepybMially te@Prdyd.movi ng picture recorded in this way is recorded

- onto the optical "disc. Nanely, in the optical disc recording/reproducing
apparatus 100, rmanagenent. i nformation is generated by the system
control ler 10 A thgeopHsils disc swrthrtﬁﬁrqpﬁ@&%gi #pparp odfie geen the

operation mode of picture recording is switched by user from moving picture
mode to still picture mode so that picture recording start iﬁ the still picture
mode is instructed, a series of processing at the compression/expansion
processing unit 6, etc. are caused to undergo stop control by the system
controller 10 so that recording of video data is stopped. Subsequently,
management information for files by moving picture recorded in this way is
récorded onto the optical disc. Namely, i.n the optical disc
recording/reproducing apparatus 100, management information is generated
by the system controller 10 on the basis of position information, information
of file size and/or information of recording date, etc. where moving pictures
(images) are recorded in this wa.y. The management information thus
generated is outputted to the DVD signal processing unit 14 in such a manner
that it is recorded subsequently to video data, and 1s 1'ec0rd¢d onto the optical
dise2. Thus,.areas' of VTSI BUP are formed. |

o “Thus, 1n the optical disc _re_c:ording/repL'odu_CiDg' '-ap_paratlis 100, video




of file size and/or information of recording date, etc. mherqgggvh%g
pictures (images) are recorded in this way. The nmanagenent in of fati on
thus generated is outputted to the DVD signal processing unit 14 in such a
manner that it is recorded subsequentlly to video data, and is recorded
onto the optical sequentially recorded. disc 2. Thus, areas of VTSI BUP are
formed. Thus, in the optical disc recording/reproduci ng apparatus 100,
video 19 July 2006 51 data by noving picture is recorded by one title.

Thus, in the optical disc recording/reproducing apparatus 1, in the case

where fil t@yb;mﬁY' doPhie: tql % ag ihnfer smtdandgiged files
are recorded by t(?’l\g %&% \%/Lluggg l%fcglﬁnatﬁgheﬁ%@s&’the '6r1§an{h V\?zt?e malnagement
informati on by VTSI, nanagenent information by tenporary VM3, nmanagenent

i nf or mat iT6ROIyNgAREIMdUOBY; apparetis hid thecaserdiere fde byrmoving pgtweds BUP

are successive. In the optical disc recording/reproducing apparatus 100,
in the c er, ' ' ' | i\lgtesuct ed
by user. Tergi RS et At HindIRA 281 FIES Whe bl ITHETDYR g
repetition of simlar processing. Mreover, in such cases that_an opti cal
di sc wherfermiat | which els dhe ckysialemhere coransgement hindoymgtiamaby i Yal$ke
processi ng has not been yet inplenented is |oaded, or the |ike, managenent

| L;f gggﬁt g@ﬁ?é@&g%@?@aﬂbﬁ&ﬁggﬁ‘;@"%mﬁﬁa&?dVMGﬂ fdatnhgemBnt MrBYiohSpcaui red
' . VTSM VOBS, files, and management information by VTSI BUP are
successive. |
In the optical disc recording/reproducing apparatﬁs 100, in the case
where recording of moving picture is subsequently instructed by user, titles.
are successive;ly recorded onto the optical disc 2 by repetition of similar
processing. Moreover, in such cases that an optical disc where titles are
éuccessively recorded in this way and finalize processing hz;s not been yet
implemented is loaded, or the like, management information recorded in a
manner paired with title in this way is acquired by scan of the optical disc 2
performed by making reference to data of RMA along with data of RMA in
| the beginning. The management information thus acquired is held in the
- memory of the system controller 10. Thus, titles continued from the end of
the'title detected by scan of the optical disc are recorded.
In the optical disc recordmg/reproducing apparatus 100, when titles
are récorded in this way, and ﬁnal_ize processing is instructed by user, data of

" UDF and VMG afe'-geﬂerﬁed by m'zina.gement information which forms a set '




performed by making reference to data of RVA along with data135|3%%6in t he
begi nni ng. The managenent information thus acquired is held in The menory
of the systemcontroller 10. Thus, titles continued fromthe end of the
title detected by scan of the optical 58i sc are recorded. In the optical _
di sc recordi ng/ reproduci ng apparatus 100, when titles are recorded in this
way, and finalize processing is instructed by user, data of UDF and VMG are
generated by managenent information which fornms a set 19 July 2006 52 with
titles recorded in the nmenory. These data are recorded in the inner

ci reunf engppi leSSiré’&rﬂE&aine{‘}%’ﬁ%é‘ﬂy.t ARt 158 a fofdedN tHRAfep and

-Lead-out are forned. Thus, s optircal disc I1s set so that it can be .
reproduced by DVD pl ayer corresponding to only ordinary DVD format. On the
cont r ar y cifqunpfesertzale sidise tcar goongringt thaeopiicalt disc Bi @ndr bepd-insandcted by
user, areas of UDF and VMG are ensured by updating of RVA held in the

menory aldeaWRg?dcﬁlénﬂ)rﬁﬁéH.l amhs ! isNopERaF difc [REsEPONthA &l Wag bat the
virgin disc. reover, In the optical El sc recording/ reproduci ng apparatus
100, the operation node of the inmage pick-up neans is _switched into the
node of gepradysiedthyr B VRmlayaicosmespaniding teoerlyardinsy R¥Bofasgaton/ expansi on
processing unit 6 is switched into the operati on nbde of data conpression.

by JPEG. When RofiHE @ oy, Sinthe bl whEre HadrdRIEC IR of stillicHfrbad by
user in this state, video 'data by still picture™inputted fromthe video

input unit_ 3 is_caused ' )
: selected by user, areas of UDF and VMG are ensured by updating of RMA

held in the memory and by padding'similarly to the case of the moving picture
at the virgin disc. Moreover, in' the optical disc recording/reproducing
apparatus 100, the operation mode of the image pick-up means is switched
_into the mode of still picture, and the operation mode at the
lcompression/expans.ion processing unit 0 1s switched into the operation mode
of data corﬁpression by JPEG.

| When picture recording start of still picture is instructed by user in this
state, video data by still picture inputted from the video input unit 3 is caused
to undergo data compressioh by the format of JPEG at the video processing
section 61 of the compression/expansion processing unit 6. Théreafter, fhe
video data thﬁs obtained and audio data outputted from the audio processing
section 62 are caused to undergo multiplex processing at the multiplex
_pf_ocessing section 63. Thus, in the optical disc recording/reproducing
| a_ﬁparatus__ 100, data to be fec_orded 1s generated by video data by still picture in _-

"':'pl_a_ée of video data by moving picture. The data thus generated are




to undergo data conpression by the format of JPEG at the videg, gssing
section 61 of the conpression/expansi on processing unit 6. Thereafter, the
- video data thus obtained and audi o data outputted fromthe audi o processing
section 62 are caused to undergo nultispl ex processing at the nultiplex
processing section 63. Thus, in the optical disc recording/reproducing
apparatus 100, data to be recorded is generated by video data by still
picture in place of video data by noving picture. The data thus generated
are 19 July 2006 53 sequentially recorded onto the optical disc 2 simlarly
to the ¢ : i L i } r.dj cing
appar at us 00 ATEY FErLT oS thé bpkicdl BRte 2 HmilaAf RGO BRIAREC 2Ty
VM3, VISM VOBS are first ensured to record real data, whereas in the
recordi npleIgtil| picture, real data by still picture are recorded
Wi t hout ensuring such areas. Mreover, when recording of subsequent still
"~ picture is inst ﬁf@tgﬁ? 4L L reva Snl onto
the optical di gfél@kﬁﬂﬁg&mﬁ{e?e@ﬁl r {))d (%#elka g@%&h?nﬁ)gd Ptlfegﬁfdilﬁ cordi ng
- positions of respective files, etc. are recorded into nenory every these
recor di n@fapevig pissuresnateas afpY T&d) temperary MV TV TEM HABiSnerealppsar at us
+ 100, when files by still picture are recorded onto the optical disc by a
desired’ i ! i Y/ . i Si.0 f il
 pioture (AR @ xebrd pLAXan TyhetSas LR el ting BENN PRI BB I o
managenent i nformation by recording position,
' by still picture are recorded without ensuring such areas. Moreover, when

" recording of subsequent still picture is instructed by user, subsequent still
picture is recorded onto the optical disc 2 in a manner similar to the above.
In addition, recording positions of respective files, etc. are recorded into
Memory every thése recording operations.

In the optical disc recording/reproducing apparatus 100, when files by
still picture are recorded onto the optical disc by a desired number of of files
in this way so that recording stop of still picture is instructed by switching, etc.
of the operation mode by. user, management information by recording position,
etc. held in the memory are recorded into succeeding areas by these plural

| ﬁles as temporary intermediate management information uﬁtil finalize

processing. Thus, in the optical disc recording/reproducing apparatus 100, in

the case where files except for moving picture are recorded, file and
~management information are recorded so that there results order of file and
qofresPQndin'g managenﬁ_ept infqrmation, Thus_, recording fofmat of file and |

*management _'i_'nfolrmation is switched in dependency upon file to be recorded.




'~ etc. and

etc. held in the nenory are recorded into succeedi ng areas by Bmgﬁﬁﬁplural
files as tenporary internedi ate nanagenent information until ?ln Ize
processing. Thus, in the optical disc recording/reproduci ng apparatus 100,
in the case where files except for nddi ng picture are recorded, file and
- managenent information are recorded so that there results order of file and
correspondi ng managenent information. Thus, recording format of file and
managenent information is switched in dependency upon file to be recorded.
19 July 2006 54 Thus, in the optical disc recording/reproduci ng apparat us
100, files of id Lo . i . I vi deo
format can be éﬁ?%Lngggr E%a%ﬁﬁg]?ﬁghﬁﬁ%?égpﬂgﬁggfé@ﬂﬁgpg%yggﬁﬂgggﬁhe case
where the optical disc 2 recorded in this way is |oaded at the optical
disc r epr&iﬂﬁpiﬁ@r%[@p@rwhw argdegt dediriask by e & Y Dhyidsel fproradicanrbe WD vi deo
format, managenent information recorded in accordance with the DVD vi deo
format s , -1 S : | P& . i ng,
Qtfed G the Tcfical sk BALERNEE JBTRe Fls S Ml ghe OFHET 7 i g
it possible to prevent any influence or effect from being given to
~ reproductrnesardsid mmvtbingy way tiar loaded hat  tles pptical dlise |repreduaing | appairatuer e,

etc. and correspondi ng nanagenent information which are recorded in this

o’ epr odibtyd MRr°BRbABUAL i PERUARE, DD "R Morkly P RATERARALTT 1)

- contrary, in accordance with the optical disc

‘information recorded in accordance with the DVD video format such as VTSI,
etc. is detected by search at the time of loadiﬁg, etc. and VTS is reproduced by
the management information, thereby making it possible to prevent any
influence or effect from being given to reproduction of moving picture with
respect to files of still picture, etc. and correspohding management
information which are recorded in this way. Thus, in the optical disc recorded
in this way, it becomes possiﬁle to reproduce files of moving pictures by the

~ordinary DVD player.

On the contrary, in accordance with the optical disc
recording/reproducing apparatus adapted for also supporting such files except
for moving picture, it becomes possible to also reproduce files of still picture. -
Namely,.in the case where such optical disc 2 is loaded, in thé optical disc
recording/reproducing apparatus 100, not only data of VTS, VISM VVOBS,_
but also interme_diate management information of st_ill picture _' file are

| reprdduced 1n a¢cprdance with the search of tﬁe optical_ disc 2 which 18 .

* performed in the beginning,'énd are held into the memory of the system




recor di ng/ reproduci ng apparatus adapted for al so supporting §y§J&£¢kes
-except for noving picture, it becones possible to al so reproduce trles of
still picture. Nanely, in the case where such optical disc 2 is |loaded, in
‘the optical disc recording/reproduci 8y apparatus 100, not only data of

VTS, VISM VOBS, but also internediate nanagenent information of stil
picture file are reproduced in accordance with the search of the optical
disc 2 which is performed in the beginning, and are held into the nmenory of
the system 19 July 2006 55 controller 10. Thus, it is possible to offer, to
user, ti of noving pictures and still pictures recorded on the
opti cal g?gﬁogeig?'e.g., instruction of user. Mreover, in the case where
user instructs reproduction_ of mpving picture by inpstruction of

reproducti on bythusett1s possible énaties wolserglifes €le.cof Moysngprrures#Buced in
a manner simlar to the above with respect to the reproduction only
optical digc t 2. hg £0 ion 'Bft case
where r e[g)trﬂgdgg%t}l%rgl g\?&fg?%@ﬁng:}g? ﬁ@}ée}\{@%&%%s t8 ﬁi’c?%ﬂdymgs ? rf , ﬂ%ercor di ng
positions, etc. of corresponding files are detected by internediate

manage me Moraover. it thercase vhara usee inglmsts reprpgueiaen of JRevNgRICBRC e

optical disc 2 are sequentially reproduced by the detection result. Thus,

t he dat ajidiHs: ; e I f are

Fepr oduc Al bE e pRA e e IR IRSE ik griding rlb Vi pRoubeafiles

recordi ng/ reproduci ng apparatus 100, in the_ﬁlase where re rod(gllct [on data
by stil | Tepredueed 4p @ manner similar to the above with respect to the reproduction - -

only optical disc by data of VTS and VISM VOBS.

On the contrary, in the case where reproduction of still picture file is
instructed by user, recording positions, etc. of corresponding ﬁleé are detected
by intermediate management informétion held in the memory, and data
r‘ecorded on the optical disc 2 are sequentially reproduced by the detection
result. Thus, the data thus reproduéed are processed by path similar to that of
reproduction data by moving picture. In the optical disc recording/reproducing
apparatus 100, in the case where reproduction data by still picture are
processed in processing of the rcprodﬁction data, the pfocessing of the video
processing unit 8 is switched by the system controller 10 in such a manner to
perform data expansion .of video data which has been caused to undergo data
compression by the JPEG. Thus, it becomes possible to confirm video data by
still .picture by the monitdr_ unit 12 to further output such video data to

'-e);t_er;ial equipment By the Video/audiq encoder 13. . |

“In such files by still picture, etc., file -'S:_ize is generally small as




processed in processing of the reproduction data, the proces%r]%(ﬁ)sthe
video processing unit 8 is switched by the systemcontroller ‘i I'n"such a
manner to perform data expansi on of video data which has been caused to
undergo data conpression by the JPEG6 Thus, it becones possible to confirm

video data by still picture by the nonitor unit 12 to further output such
video data to external equi pnent by the video/audi o encoder 13. In such
files by still picture, etc., file size is generally small as 19 July 2006

56 conpared to files by noving picture. On the contrary, in the optical

di sc re%%gfgia&l@d rtepﬁ&%usi( "Wo? Abtge 10 (RS ORRWPy, i W& opticab Wit

I nternmedi a managenent Fon serving as nmandgenent information are
collectively . prepared and recorded by plural files, Thcgi’ in the optical
di sc recoeQrding/repspduciograppasptas st asoshown inddér.ddn {BHBRNAIG es by

such still picture file, etc., it is possible to reduce an increase of

~recordi n%é;‘f@f‘?ég‘t iﬁﬁﬁﬁ{aﬁdhgséﬁfi ‘g Lhe nﬁ;g{atgggyl?%ﬂﬁ}fnatﬂaﬁréﬂ%e&ollécﬁvéﬂe, case

wher e pl ur s are collectively reco n this way, they are
collectively recorded every kinds of files which are attribute_of_ file.
Thus, it poepaseds auessrasoeded dynpplurgl stileseh HiuwscedBi hearePtiGahaldise
processing, etc. Thus, in the optical disc recording/reproduci ng apparat us

%Sobpfe‘ 'r L?;é%dr%tig@i’éﬁi‘ad@éiﬁklﬁp%%rﬁﬁﬁ' 190) lih rebsHiEexRnded TS By @lchystIBcor ded
picture file, etc., it is possible to reduce an increase of recording area by
recording of ﬁle for management.

Further, in the case where plural files are collectively recorded in this
way, they are collectively recorded every kinds of files which are attribute of
file. Thus, it becomes possible to simplify search processing and finalize
processing, etc. |

Thus, in the optical disc recording/reproducing apparatus 100, files of
moving pictures and still pict_ures are sequentially recorded by operation of
user with respect to the so-called virgin disc, optical disc in which only
moving pictures are recorded and finalize processing is not yet performed,
and/or optical disc in which files of moﬁing pictures and- still pictures are
recorded and finalize processing is not yet performed.

On the contrary, when finalize processing is instructed by user with
respect to the optical disc on which moving pictures and still pictures are

| reb_o_fded in this way, data of UDF f.or._comput_e.r is generated by management

information and intermediate management information -which are acquired




user with respect to the so-called virgin disc, optical disc1éqmﬂgb h only
nmovi ng pictures are recorded and finalize processing is not ye% performned,
and/or optical disc in which files of noving pictures and still pictures
are recorded and finalize processing p% not yet perfornmed. On the contrary,
when finalize processing is instructed by user with respect to the optical
di sc on which noving pictures and still pictures are recorded in this way,
data of UDF for conputer is generated by managenent information and

i nt er medi ate managenent information which are acquired 19 July 2006 57 from

the Opti?ﬂim%é(‘oﬁi&l s ahd HM@ iHBHE HenRRY, SRAIFBEmM iAfsmsdigh  and

I nt ermedi at e mandgenent | nformation which are prepared by recording of
nmoving picture and still picture and are held in the neppry. The data thus
gener at e@nflgnicsmedinte manageamentintoramiignewhich ae/prepared by recgpineel di sc
2. In addition, VM5 data for DVD player is generated only from nmanagenent

I nf or mat i A1 | ' - | ' R0 hgal disc
2in e SR RO Ad AT Lok B AP CTHE IR Uk
‘recordi ng/ reproduci ng apparatus 100, managenent information hy setf are
col | ect i gengrated by ths@rded inforas pieatensored 1 adyaree pethsr a@épaérdl'@%g- lta'pt i cal
disc 2, in the UDF area which is first nanagenent recording area of the

manageneRHdiR M GOlalaS ¢ HVD ﬁlééér% %éﬁlﬁa% bffY FHECnRnaBbRERas

managenent | nfdrmation by set are collectfvely recorded, only with respect

to rmving%;)ictu_refile which is file of, specific- . ) )
information for moving picture file, and is recorded onto the optical disc 2in a

manner stated above. -

Thus, in the optical disc recording/reproducing apparatus 100,
managemént information by set are collectively recorded, with respect to all
files recorded on the optical disc 2, in tﬁe UDF area which is first
management recordihg area of the management information recording area 6f
the optical disc 2, whereas management information by set are collectively
recorded, only with respect to moving picture file which is file of specific
attribute recorded on the optical disc, in the VMG area for DVD which 1s the
second management information recording area.

Thus, in the case where tﬁe optical disc to which ﬁnalizé processing
has been implemented in this way is reproduced by the DVD player, files
recorded on the optical disc 2 are reﬁ)roduced with VMG area for DVD being
as reference, whereby moving pictures by the DVD video format can be

; Secufely reprodl.]c'ed without giying any influence or effect on .reprodu._ction of

o moving pictures with respect to recording of files of still pictures, etc.




attri bute recorded on the optical disc, in the VMG area for y@H his
the second managenent information recording area. Thus, in the ‘case where
the optical disc to which finalize processing has been inplenmented in this
way is reproduced by the DVD player, B8les recorded on the optical disc 2
are reproduced with VMG area for DVD being as reference, whereby noving

pi ctures by the DVD video format can be securely reproduced w thout @giving
~any influence or effect on reproduction of noving pictures with respect to

recording of files of still pictures, etc. 19 July 2006 58 Further, in the
case where the ' | atn £ ' [ :
I npl enmented is }ﬁg%ireggil?cfeﬂc?s (gdfgg%rrpuﬁg? ,0 bg%hl ﬁl‘s%C]& Pﬁgﬁﬁgn@g}éﬁaﬁoe?ﬁnﬁt

corresponding to the file nmanagenent system of cgggyter. In the conmputer,
as shown hiap bele. irapleneepted tis wepradussd dre cospruse, ddBbis fibFmanagemssy not
only files of noving picture, but also files of still pictures, etc. can

be repro NN I or, 1, t.h ahev Eqﬁ'ﬂ
confi gur g{j&lﬁﬁ%f %pgﬁeﬁg?hgﬁfgdﬁ%ﬁgagﬁn%nﬁl%%% i%‘?lsj%%gcg?é% nétiqnlgﬁ%%r
paired with file is switched in dependency upon attribute of file, thereby
maki ng i copyasen| as tshoavs onr F8Gr ), raspgetivei ﬁﬁs afe geprodupedthy Dkt .
except for noving picture. Further, files of respective attributes recorded
on t he opty | SC e Q e mpgﬂb@ﬁr'n mat i on
‘except fgéﬁerqr'gby%&p?@?ﬁfrﬂeés &e@fg’r p?érjlcu%%?% wa?/6 fﬁﬁse?%by [ ngelsi lr?ﬂ{')ossi bl e
to al so reproduce files exceFt : _
can be reproduced and utilized.

In accordance with the above-mentioned configuration, format of
management information recorded in a manner paired with file is switched in
| dependency upon atiribute of file, thereby making it possible to also record,
e.g., files of still pictures, etc. except for moving picture.
Further, files of respective attributes recorded on the optical disc are
reproduced on the basis of management information except for moving picture
- recorded in this way, thereby making it possible to also reproduce files excépt
for moving pictures to utilize the reproduced file.
In addition, by instruction by user, management information by set are -
collectively recorded, with respect to all files recorded on the optiéal disc, into
| the first management information recording area, and management
information by set are collectively recorded, only with respect to files of
specific attribﬁte,_ into the-second management'informat-ion recording area.
._T.hus., vain_g _pictures can be repfoduce_d by ordinary DVD _playgr, and é\l_l

- files such as moving picture and/or still picture, etc. can be reproduced by




for noving pictures to utilize the reproduced file. In additi1§)nmI Q%e
~instruction by user, managenment information by set are coIIecflne y
recorded, with respect to all files recorded on the optical disc, into the
first managenent information recordi ng?area, and managenent information by
~ set are collectively recorded, only with respect to files of specific
~attribute, into the second managenent information recording area. Thus,
- nmoving pictures can be reproduced by ordihary DVD player, and all -files
- such as noving picture and/or still picture, etc. can be reproduced by 19
July Zoogdﬁﬁmﬁaqputer. It is to be noted that - program corresponding to the
flowchart shown in FIG 10 may be recorded onto flexible disc or hard disc,
etc. as recording mnmediumto read out the program by using@gghsonal

conputer, etc. Itis texhscueted thaicprogragy correspongars iy thecpive BB al

conputer, etc. to be operative as the systemcontroller 10. Further, as

desor | begabavP mdy b eoBMA bARP (AR disk ' BafdUBES cidieas Feamiting! i on of

99 titles at the Xi'mum as the number of “titles (VIS) which can be
recorded onto the optical disc. For this reason, when recording of data

cor r espomiidigny & Teaskewetliespipgramy b dising yesopak cempaters 1. 46 §CUkenes can
be only recorded onto single optical disc. For exanple, if it is assurned

Z_[‘_g: el Whglﬁgcf' Bré@ant &5 thére6P pRAHIt thepdrloRalSEsiRpEer, dbSloPhbdRPkehtivsay t the
the sysfem controller 10.

Further, as described above, in the DVD—video format, there exists the
restriction of 99 titles at the maximum as the number of titles (VTS) which
can be recorded onto the optical disc. For this reason, when recording of data

“corresponding to 1 scene is performed on VTS basis, as far as 99 scenes can
'MoﬂymwﬂﬁomomgquwMMQPmemmﬂgﬁﬁmaﬁmmdmml
scene has been recorded in 5 to 6 seconds, there would result the state where |
recording can be made only in about eight minutes onto single disc.

On the. other hand, in the DVD—video format, it is brescribed that

| VTSTT VOBS included in VTS can be divided into 99 reproduction units

| (hereinafter referred to as chapter (CHP)) at the maximum. In view of the
above, when recording in one chapter (CHP) unit of data c:oyfrvasp{)ndingr to one
scene (hereinafter referred to as 1 scene/l chapter (CHP) recording) is
performed, recording of 99 _(maxi_mum number of VTS) x 99 (maximum
nu1.11'b'.er_.of. chapter._(CHP)) - 9801 scenes caﬁ be p.erfon.n.ed-onto single optical




'.'rec!ordi ng can be made only in about eight m nutes onto singl ' On the
ot her hand, in.the DvD-video format, it is prescribed that W%BS

included in VTS can be divided into 99 reproduction units (hereinafter
referred to as chapter (CHP)) at the s®ximum In view of the above, when
recordi.ng in one chapter (CHP) unit of data corresponding to one scene
(hereinafter referred to as 1 scene/1l chapter (CHP) recording) is
performed, recording of 99 (maxi mum nunber of VTS) x 99 (maxi mum nunber of
chapter (CHP)) = 9801 scenes can be performed onto single optical 19 July

2006 60 Moreov V. | - cal i | duci ng
apparatus is ug\g%reﬁggge‘%’pg?%ﬁg h@@ggggbggé#l?%e%gi%ggéﬁgﬁ%ﬁ %@?8@ gir}fg?mP)

. recording, work for automatically closing VIS woul d be perfornmed when the
number ohpphmtueis usSHD performsiheqatadve-deggibedhtrscons’li shaptes dEHR) t hi s
way in the rewitable optical disc, erasing of the last (99-th) chapter

oo xR SPBETE R o Ui B peliuhdfu o2

i nvention, work for closing VIS is not Eerforrred at the tinme when the
99-t h chapneber(cHhaphers (€34R) becomdsdquahtb SRoMkhéroV'ES os iclaped g this
performed when subsequent (100-th) chapter (CHP) is recorded (inmmediately

el ) pHiE)F e FEEARIE R e RSRESH OBl S0 Laes iy 0o T
t her eaf t %itl:ig \;;%rsfboercrgxrfésaclsiifé\gulgf the 99-th chapter (CHP) by -
In view of the above, in the optical disc recording/reproducing
apparatus 100 according to the present invention, work for closing VTS is not
performed at the time when the 99-th chapter (CHP) has been recorded, and
work for closing VTS is performed when subsequent (100-th) chapter (CHP)
is recorded (immediately before), thereby making if possible to easily perform
erasing of the 99-th chapter (CHP). The operation for recordiﬁg the 99—th
chapter (CHP) thereafter to perform erasing of the 99-th chapter (CHP) by
instruction of user will be explained beiow by using the flowchart of FIG. 12.
It is to be noted that the fundamental operation of the embodiment according
to the present invention is assumed to be performed n accordan.cé with the
flowchart shown in FIG. 10, and the same reference numerais are respectively
attached to the same steps of FIG. 10 and their explanation will be omitted.
At step SPS0, whether or not the number of chapters (CHP) recorded
at the'la_si: VTS is lesser than 99 1s discrinljnated. In the éase Where the number

of chapters is 99 (NO) as the re'su_]t-'o'f the discrimination, the Jast VTS is




I nstruction of user will be expl ained bel ow by using the fl o%%yrﬁ f FIG
12. It is to be noted that the fundanental operation of the e odq nment
according to the present invention is assuned to be performed in
accordance with the flowhart shown én FIG 10, and the sane reference
nuneral s are respectively attached to the sane steps of FIG 10 and their
explanation will be omtted. At step SP50, whether or not the nunber of
chapters (CHP) recorded at the last VISis lesser than 99 is
discrimnated. In the case where the nunber of chapters is 99 (NO as the

result o [ | {1 | t \ : t he | ast
chapt er ﬂgﬁ%@ tgfﬁ@ﬁés@@%rré@gyéggﬁ (%%Br%%%ﬁn%%ér%t e#&)%%%gﬁgftgﬁtsglc 8sed to
wite temporary VM3A (step SP51) thereafter to shift to step SP16 to :
per f or m peviong pmoying pictasorationdingpepeiaiion. Muweeverein thecateewbasetheher e t he
nunber of chapters is |esser than 99 (YES) as the result of the

discrim Lhon, | lf LS t | 5 dnSind s form
movi ng propiee of RIS 1B iranad BT o8 (8 BN 0B the biskoiBaliSh " vy
will be explained b using the flowchart shown in FIG 13. At step SP60,
whet her promsingeﬂnésﬁoihﬁ stepSF Hgax HaptepexfGHR) mpgingpidairtroeondseg. i s

. judged. In the case where request for erasing chapter (CHP) is nade from

RRT] 1 OTe IRl St i £ ST e vy o
e g the Howchart shown 0 G, 13. >

At step SP60, whether or not request for erasing chapter (CHP) is
made from user is judged. In the case where request for erasing chapter (CHP)
1s made from user, processing proceeds to step SP61.

At the step ST61, whether or not the last VTS is closed is
discriminated. In the case where it is discriminated that the last VTS is closed,
processing to processing step SP63 without erasing any chapter to return to.
the..steady state. Moreover, in the case where it is discriminated that the last
VTS is not closed, processing proceeds to step SP62.

At the step SP62, the last chapter (CHP) is erased. After the chapter
~ (CHP) 1s erased, processing proceeds to step SP63 to return to the steady state.

The optical disc recording/reproducing api)aratus 100 constituted in
this way performs work fof closing VTS when the subsequent chapter (CHP)

~is recorded (imi_r_lediately before) without performing work for clqsing VIS
. wh.e.n“the. last chapter (CHP) of VTS is recorded, there_by ﬁahng it possible to

3y easily pe_r'form. erasing of the last chapter (CHP) of VTS.




processing to processing step SP63 w thout erasing any chapt €6 JliPadogt urn to
the steady state. Myreover, in the case where it is discrimnated that the
last VTS is not closed, processing proceeds to step SP62. At the step .
SP62, the last chapter (CHP) is erasedi2 After the chapter (CHP) is erased,
-processi ng proceeds to step SP63 to return to the steady state. The
optical disc recording/reproducing apparatus 100 constituted in this way
performs work for closing VIS when the subsequent chapter (CHP) is
recorded (imedi ately before) wi thout perform ng work-for closing VTS

easily perfor Mg ASIObOotdlP hét ihe ket HdnlicAl iohoy il o 4006 62 It

is to be noted that the present 1nve onis not Timte
above-described preferred enbodi nents which have been explained with
r ef er enc ealiayerdescatbedc prefegredvwendpodimeatnovhichl hawvptheeal explinedovitial so

recordi ng nmedi um such as magnetic disc and/or magnetic tape, etc. may be

l'ied ' ' it d t -Qf: db
Pose or driaerry Sk cAuTen, B, o) M o R e e A et ve

constructions_or equival ents can be inplenented wthout departing fromthe
scope andesprding wedithe sucbsasnmagnetatdion and/aremagoetit: tape, sggpenedbel ai ns.
I ndustrial Applicability As stated above, in accordance with the present

inventio [1iad Sc j OV I: i i cordi ng
appar at v B RO TP 0T B e e ot o
switch recordin

those or%inarily skilled in the art that various modifications, alternative

constructions or equivalents can be implemented without departing from the

scope and spirit of the present invention as set forth by appended claims.

Industrial ApplicaBility

As stated above, in accordance with the present invention, it is
possible to provide disc recording method, _disc recording apparatus and
optical disc adapted so that such a control is performed to switch recording
format of file and management information v;aith respect to user area in
accordance with attribute of the file to record management information n
previous recording format onto optical disc when start of recordiﬁg in new
recording format is instructed to close recérded file in the previous recording
format to start recording in new recording format to thereby successively
1'¢cord VTSS in, €. DVD video format so that seamless reproduction can be
Ii_ladé, and to have .ability_to also _reéord files su_ch as s.f_il.l' picture, étc. except

for moving picture, thus making it possible to prepare extended area while




format of file and nmanagenment information wth respect to us$§

accordance with attribute of the file to record nanagenent in ornatlon in
previous recording format onto optical -disc when start of recording in new
recording format is instructed to cld8e recorded file in the previous
recording format to start recording in new recording format to thereby
successively record VISs in, e.g., DVD video format so that seanl ess
reproduction can be made, and to have ability to also record files such as
still picture, etc. except for noving picture, thus making it possible to
prepare &xitpndea g %WTB%%I%@%S&%@[@Q areas of VTS as far as possible.
19 July 2006 19%July 2006 64 CLAI 1 A recording nmethod of recording a
file to be recorded and managenent -information for the file into a user
area of a recording nediumin such a manner that the file and the
managenent information forma set, the recording nethod conprising:
switching recording format of the file and the managenent information with
respect to the user area in accordance with attribute of the file; and
recording, onto the recordi ng nedium nanagenent information in a previous
recording format when start of recording in a new recording format




is instructed, and closing the recorded file in the previ ous1§?u(foiogéng
format to  start recording in the new recording format. 2 The recordi ng
method as set forth in claim1, wherein in the case where the file is a
file of noving picture, the recordirig format of the file and the
managenment information is DVD video format, the recording mediumis DVD-R
~(DVD- Recordable), the file is VIS (Video Title Set) in the DVD video
‘format, and the nanagenent information is VM3 (Video Manager |nformation)
~in the DVD video format, the recording nethod further conprising:

~perform ng nmanagenent of DVD video ¢ij i tenporary VMd, and perform ng
managenent of an extended file except for DVD video file 19 July 2006 65 by
~intermedi ate managenent information (TMP_EXTI). 3 The recordi ng nethod as
set forth in chaitecordingclmethag: of reewdinggasidp for benFetareh: an
information recording area of recording the nmanagenent information

-recorded,j : ' | h RE & AifPAREAITR A

i ‘nf or mat Pigr%aggfcﬁgﬁg?l{nfg}%ra{elghg})ﬂpﬁﬁ}eeig%é Eiﬂrlsg?afnéladdieﬁfrln%vﬁelr el n the recording
" step for the nmanagenent information recording _area conprises: collectively
r ecor di nsu¢tha meoney dhatiiheifile anddbe seanpgemeat srformation 0B to all fil es

recorded on the recording nediuminto a first ‘managenent information

‘recording ar eatl@re&@ﬁiiﬂ@ﬁﬁ@tﬁ@ﬁ%rﬁﬁﬁﬁﬁgﬁti on
switching recording format of the file and the management
information with respect to the user area in accordance with attribute of the
file; and |
recording, onto the recording medium, management information in a
previous recording fbrmat when start of recording in a new recording _fo{ma.t
is instructed, and closing the recorded file in the previous recording formét to
.start recording in the new recording format.
2 The recording method as set forth in claim 1,
wherein in the case where the file is a file of moving picture, the
fecording format of the file and the management information is DVD video
- format, the recording medim is DVD-R (DVD—Recordable), the file is VTS
(Video Title Set) in the DVD video format, and the management information
18 lVMGI (Video Manager Information) in the DVD video formét, the
_rgcording method further comprising: p@r_forr_r__l_ing management of DVD
| v1deo file by temporary_VMGI, and o

- performing management of an extended file except for DVD video file




recording area of the recording nedium and collectively recording the
managenment information by the set only with respect to the fF?éPNé%QQ

- specific attribute recorded on the recording nediuminto a second
managenent i nformation recording are® of the nanagenent information
recording area. 4 The recording nethod as set forth in claim3, wherein the
file to be recorded is recorded onto the recording nedium by a file -
partitioned in predeterm ned reproduction units in accordance with the
recording format (hereinafter referred to as unit file), the recording

et hod f gyt ipedrmdiihtedhifagafe & iasdmehtRieErIIP_IBXTD m ng erasing operation
of the uni"t file before Tanagenent information corresponding to the unit

file is recorded onto the 19 July 2006 66 recordi.n di um by the recording
step for Xhe nﬁ@g@ﬁ@ﬁimgﬁﬂ@hﬂa@ﬁéﬁt arg: Bt glang rlﬁgl.urégﬂthe recordi ng met hod
as set forth in claim4, wherein the erasing step conprises erasing the

last unit filegr %@(Er@%lg QBptﬂﬁ' Wg@hi&ltnﬁffoﬁmaﬁﬁn' Pedordiglel Ame®fofiser. 6
The recording nmethod as set” forth in“claim4, wherein the erasing step
conprises: discrimnating whether or ,not the last VTS recorded on the

r ecor di ngeeRidingnthe mavageameny wioEpation reeerdedniny 2rppgner - WA 6t ¢ he

recordi ng nmedium by instruction of user only when the VTS
with the file into a management information recording area of the recording

medium,

wherein the recording step for the managément information recording
area comprises: collectively recording the management information by the set
with respect to all files recorded on the recording medium into a first
‘management information recording area of the management information
recording area of the recording medium, and collectively recording the
management information by the set only with réspect to the file of a specific B
attribute recorded on the recording medium into a second management
information recording area of the management information recording area.
4 The recording method as set forth in claim 3,

wherein ﬁle file to be recorded is recorded onto the recording medium
by a file partitioned .in predetermined reproduction units in accordance with
the re_cord_ing format (hereinafter referred to as unit file),

l-the _recording method further including:

én erasing ste_pl of ﬁerfoi‘fning érasing operation of the u.hit file be_fbre

management information corresponding to the unit file is recorded onto the




is not closed. 7. The recording nethod as set forth in claim

S, eorei n the
first managenent information recording area is an area corrd ﬂlﬁ’h )

B9 to

- file managenent system by conputer, and the second managenent information

recording area is an area correspondi®f to file nmanagenent system of DVD
video format. 8 A recording apparatus conprising: managenent information
generating neans for generating managenent information fora file to be
recorded; recording neans for recording, into a user area of a recording
nmedium the file and the managenment information corresponding to the file

~1n such ﬁ?d)}ﬁgg% th&@unt [bgolftﬁé fedidihH e toF R B Ninah A OMERE iinforirationa set ;

and 19 J 67 con means for controlling operations of at | east

t he managenent information generating neans and the recordi ng neans,

“wher ei n T¢ROTEYIE #%81A- neans performs a control to switch recording format of
the file and the nmanagenent information wth respect to the user area in

accor dange Wi t bk bRiThE niinbgs Sl foriPi gtad, onto a recording medi um

managenent information 1n a previous recording format when start of '
recording in a new recording format is . instructed, and closes the, recorded
file in the pravhesem thecenasingsten GoaRPHSESserastng, kgt R, filetli‘i‘féo

recording format.

on the recording medium by instruction of user.
6 The recofding method as set forth in claim 4,

‘wherein the erasing step comprises: discriminating whethér or not the
last VTS recorded on the recording medium is closed to erase the last unit file
recorded on the recording medium by instruction of user only when the VTS
is not closed.

’7 . Therecording méthod as set forth in claim 3,
wherein the first management infoﬁnation recording area is an area
| corresponding to file management system by computer, and the second
management information recording area is an area corresponding to file
management system of DVD video format.
8 A recording apparatus comprising:

managelﬁent information ~ generating  means f01_‘ generafing
management informaﬁon for a file to be recorded;

- recording means for recordin_g, into a user arca of a rec_ordipg medium,
the ﬂie :a'nd._th'e x.nanageme].lt. information corresponding to th_e;-ﬁ}é i_n._s.uch a

‘manner that the file and the management information forma set; and




9 The recording apparatus as set forth in claim8, wherein tq§ regog‘%di ng
mediumis DVD-R (DVD- Recordable), and in the case where the f Ihgy file of
- nmoving picture, the file is VIS (Video Title Set) in DVD video fornmat and
- the managenent information is VMd (¥%deo Manager Information) in the DVD
video format, and wherein the control means sets recording format of the
file and the managenent information so as to make recording in the DVD
video format, perforns managenent of DVD video file by tenmporary VM3, and
perforns managenent of an extended file except for DVD video file by

intermedi ate NMeRABSIMGALaA A BBt n@l%ﬁl’%rrﬁfghé of 1 1Eh& ﬁl%cﬁfa%hggnﬁﬁpar atus

‘as set forth in claim8, wherein the ol nmeans controls opérations of

t he managenent 19 July 2006 68 information generating nmeans and the

r ecor di ndnfRERAiGIoZeneTRdNg snganstanddhy reerdggimesasnanagement i nf or mati on by
the set with respect to all files recorded on the recording nediuminto a

first managene | AL r i 0 ' tion
recordi ng ar ea'%%l};ér?{%) @gcdﬁoggﬁﬁﬁggiq}%f&gﬁgat %Olg%ﬂiggt Ive yr$éet§:1‘g51?t he
managenent information by the set only with respect to the file of a
speci f i ¢ fermat piitthe fdeornik ghe mansgemess daforgatipsywith respsch te dbemger
managenent i nformation recording area of the rmanagenent information

~recordi ngrgf 88 accordance with attribute of the file to record, onto a recording
medium, manégement information in a previous recording format when start
of recording in a new recording format is instructed, and closes the recorded
file in the previous recording format ‘to start recording in the new recording
format.
9 The recording apparatus as set forth in élaim 8,
wherein the recording medium is DVD-R (DVD—Recordable), and
in the case where the file is file of moving picture, the file 15 VIS
.(Video Title Set) in DVD video forrﬁat and the management information is
VMGI (Video Manager Information) in the DVD video format,
and wherein the control means sets recording format.of the file and the
management information so as to make recording in the DVD video format,
performs maﬁagement of DVD video file by temporary VMGI, and performs
fnanagement of an extended file except for DVD video file by intermediate
| management information (TMP_EXTT)
.10 - The 1'ecordi_gg apparatus as Set forth in claim 8,

 wherein the control means controls operations of the management




11 The recording apparatus as set forth in claim8, wherein HE mf%ﬁig
managenent information recording area is an area correspondi g ¥ ile
managenent system by conputer, and the second rmanagenent information
recording area is an area correspondi i to file nmanagenent system of DVD
video format. 12 The recordi ng apparatus as set forth in claim9, wherein
the control neans records and holds, into a non-volatile nenory, the-
‘managenent information recorded on the recording nediumin a manner to
forma set with the file, and generates the managenent information to be

recor ded jhfirgndtlth BBAGGERR Vnchid ahdBhEQRcHREAL Ghothsas®as ftbofalldeeiveRnagement
I nformation held in the nenory. 13 A recording nediumin which control

programis recorded, wherein .the control programcan be read b cont rol
conput er TeEqd é@%tmnag%@%wg@ﬁmw %b’oéfl%QS%eWﬂ@ FeHest &9 @il %ﬂ?ﬁ)wi ng

the control computer, provided at a recording unit for recording, into a
user arege@brdeddahatieGebdidife e bl hefitq ﬁfﬁnag@ﬁﬁhﬂeiﬂf@ﬂﬁ%tﬁﬁ{‘ageﬁem
~information for the file in such a manner that the i1e and the managenent
information forma set, to function as cqontrol ngans for. perforning a
control FECHHREREd AT A-BBNAGRENWRIRTHAHPNHGERIGRE PFea L ke recoiding ng
format of the file and the managenent information with respect to the user

-area, regpédiung, ahte ddlRcHIER f&oPdthedmARGEenBITOBRAHOE by ThOKERL i ON in
a previous recording format when start of recording in a new _

only with respect to the file of a specific attribute recorded on the recording
medium into a second management inférmation recording area of the
management information recording area.
11 The recording apparatus as set forth in claim 8,

wherein the first management information recording area is an area
corresponding to file management system by computer, and th_e second
management information recording‘ area is an area corresponding to file
mahagement system of DVD video format.
12 The recording apparatus as set forth in claim 9,

wherein the control means records and holds, into a non-volatile
niemory, the management information recorded on the recording medium in a
manner tb form a set with the file, and generates thé manégem‘ent information
to be recorded into the management information recording ‘area from the
management information held in the MEemory.
13 R A fe_cordi;lg médiﬁ'm in which control program is.r.ecorded_, .Wherein_‘

~the 'c_:ci_an_trol, prbgtam can be read by a COntrol'COmput_er,'the co_ntr_o]_program '




recording format is instructed, and closing the recorded file in the
previous recording format to start recording in the new recdPdiingdtBor nat .
14 A recording nmediumin which control programis recorded, wherein the
control programcan be read by a contrad conputer, the control program
being featured by allowi ng the control conputer, provided at a recording
unit for recording, into a user area of a data recording nedium a file to
be recorded and nmanagenent information for the file in such a nmanner that
the file and the managenent information forma set, to function as control

means f Ok.iR6T ) t se2ad qredi um
nanageneg[éelﬁﬁffg?{#g% (;P g?{aaéwz’a‘?g@&%& o(r?:rr%‘iail:tl Pl\%ﬁ%‘ﬂ)ré?glretq aéot?a %ew p@%@%ﬁqﬁg
after user has perforned a predeterm ned nunber of recording operations, is

i nstruct @7 meerdmgsiintp whuserearaded #idaatigcerding medivnecar dilago be
reéorded and management information for the file in such a manner that the
file and the management information form a set, to function as control means
for performing a control to switch, in accordance with attribute of the file,
recording format of the file and the management information with respect to
the user area, recording, onto the datar recording medium, management
information in a previous recording format when start of recording in a new
recording format is instructed, and closing the recorded file in the previous

| recording format to start recording in the new recording format.
14 A recording medium in which control program is recorded, wherein
the 'congg_)_l program can be read by a control computer, the control program
being featured by allowing the control computer, provided at a recording unit
for recording, into a user area of a data recording medium, a file to be
recorded and management information for the file in such a manner that the
file and the management information form a set, to function as control means
for | performing a control to record, onto the data recofding medium,
management information of recording format when start of new recording,
after user has performed a predetermined number of recording operations, is

instructed, and closing the recorded file to start new récording.




