- 1 S07P0636 DESCRI PTI ON DATA RECORDI NG APPARATUS
DATA RECORDI NG METHOD, AND COWPUTER PROGRAM Techni ca
Field [0001] The present invention relates to a data
recordi ng apparatus, a data recording nethod, and a
conmput er program which record data on a recording
medium and relates to a data recordi ng apparatus, a
data recordi ng nethod, and. g .conputer program which
additionally record data onto an only-once record%%h%0636
optical disc, such as a DVD-R, a DVD+R, and a CD-R
for exanple. [0002] Nbre %§F0|f|cally t he present

i nvention relates to aP Tt di ng appar at us,

S;é‘é%f%@%ﬁ?ﬂfgﬁﬁgg%iﬁgn aﬂ%ﬁ”ﬁﬁﬁﬁﬁﬁgNﬁeﬁﬁﬁﬁﬁﬁLcﬂwD
UoF {Uni versal D sk FORRAETTarFaGrBtLr od ¢ 1 ademar Ky
defined by OSTA (Optical Storage Technol ogy
Association), and in particular relates to a data

TediEEQLH NG 2pparatus, a data recording nethod, and a
conmputer programwhich additionally record data on a

[od@cpordabl e recording mediuma plurality of tinmes in a
pl ayabl e state by a playback-only apparatus. -z

The present invention relates to a data recording
apparatus, a data recoxding method, and a computer program
which record data on a recording medium, and relates to a
data recording apparatus, a data recording method, and a
computer program which additionally record data onto an
only-once recordable optical disc, such as a DVD-R, a DVD+R,
and a CD-R, for example.

[0002]

‘More specifically, the present invention relates to a
data recording apparatus, a data recording method, and a
computer program which additionaliy record data on a
- recording medium a plurality of times in a format complying
‘with the UDE {Universal Disk Format) {a registered trademark)
defined by OSTA (Optical Storage Technology Association},

and in particulér-relates to a data recording apparatus, a
data recording method, and a computer program which
additionally record data on a recordable recording medium a
plurality of times in.a playable state by a playback-only

apparatus.



SO07P0636 Background Art [0003] A disc-type recording
medium (in the followng, called an "optical disc"),
to which optical reading is applied, such as a DVD
(Digital Versatile Disk), a CD (Conpact Disk), etc.,
has rapi dly becone w despread for use in storing
conputer files and novi ng-image streans. An optica
disc has a large storage cgpacity and is capabl e of
random accessing. Al so, unlike a contact-type S07P0636
magnetic recording nedium there is no concern for
abrasi on and damage on the recording face by reading,
Bagiegrerdshtetc. Also, the disc surface is strong,
[0$@§ there is lowrisk of accidental data |oss. In
bnt years, recording/playback apparatuses using

opti cal di,scs, such as a DVD-R DVD+R, d a CDR
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an optical disc format having high conpatibility (For

coffat @t efi I&f eind ndeimPalRide socdtRa! 1An JpeidlF disc

corresponds to an inplenentation technique of:the

had SO 1865d 3Bdbr sd@aneas g { t P eann$Q 4 BGHABAS of Srandom
successor of 1S09660, and is corresponding to
acdess @ases Blso, unlike a contact-type magnetic recording
.medium, there is no concern for abrasion and damage on the
recording face by reading, head crash, etc. 2Also, the disc
surface 1s strong, and there is low risk of accidental data
loss. 1In recent years, recording/playback apparatuses using
optical discs, such as a DVD-R, a DVD+R, and a CD-R have
also been developed and manufactured, and the optical discs
are widely used, for example, for external recording media
and external storage devices for computers.
[0004]

For example, the UDF (Universal Disk Format) (a
registered trademark) defined by OSTA (Optical Storage
Technology Asscciation) is known as an optical disc format
having high compatibility (For example, refer to Non-patent
document 1). The UD¥ corresponds to an implementation
technique of the ISO/IEC 13346 standard {(the ISO/IEC 13346

is a successor of IS09660, and 1is corresponding to increases



SO07P0636 in disc capacity and the nunber of files),

which is known as ECVA ( European Conputer

Manuf act urer Association) -167 (For exanple, refer to
Non- pat ent Docunment 2). In 1990s, the UDF has becone

wi de spread for use as a witable optical disc

together with price reduction of CR-RWnedia and CD
recordi ng apparatuses. [0005 - In the UDF, by adopting

a packet-witing nethod, it is possible to performg7pogzg
processing, such as addition or deletion of afile to

,_an optical disc thraugh a ,nornm jle system. In the

in S S0 T O T cat 1o 16 B uTen i £ bl s
| t h..apacket structure.in ich a ljnk bl ock and r

eof | [ ARIEE SRt Sl e e Ao QL REiodN o160 (For
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exdHIEEMtee ALEA% HE HOUAELA JATEN O 114561, the vor

had WdHdRG N &) sp YU §he Y &, 5d td QR PE 885 DELWEED 4isc
adj] acent packet’s except for the user ata area. Tt 1s

toRASSDIE 10 Yide Pt hen UDF dgofy ald®si ablcphe

Operating Systenms (0OS), also the witten files are

redd & By dEmraheses pl ayback conpatibility is achieved
on the ,0Ss w thout any special read prograns, and

[00dE contents in an optical disc can be operated in
the sane nmethod as a hard disk, a floppy disk, a USB
(Ulinv ehealGDSer el aBug)t ifdgash pararar-yur iMowey etetHad t hiet is
cases of a recordable recording nedium such as a
PoMBIR, too DR, rranelr ac<Cis Ryg etouch det etddlit ioh esr adeletion
erased only froma directory, and are left as they 4
of a file to an optical disc through a normal file system.
In the packet-writing method mentioned here, data is written
with a packet structure in which a link block and four Run-
In areas are provided before user data, and two Run-Out
areas are provided at the end of the user data. The seven
blocks are used as link areas (Linking Area), which are
Jjunction areas between adjacent packets except for the user
data area. It is possible to write into the UDF from almost
all the Operating Systems (0S), also the written files are
file systems whose playback compatibility is achieved on the
.0Ss without any special read programs, and the contents in
an optical disc can be operated in the samé method as a hard
disk, a floppy disk, a USB (Universal Serial Bus) flash
memory. However, in the cases of a recordable recording

medium, such as a DVD-R, a DVD+R, and a CD-R, etc., deleted

files are erased only from a directory, and are left as they



SO07P0636 are in the recording nmedium [0006] In the

case of a recordable disc, such as a DVD-R, a CDR

etc., there are restrictions that witing in a

physi cal sector can be carried out only once, and data

must be witten continuously (increnmentaly) toward

the outer circunference wthout placing free |ogica

sectors. This neans that dim the original UDF format,

after data is pre- mastered, all the data nust be gp7pog36

witten in one piece into a nmedium(simlarly to the
mwitiggdjnto nmedi a by [S0660). [0007]

;
are\'/\l'aﬁl)gjs?d‘fen order Y dfYoWiles on a CDR and a DVD-R to

[qu% nodi fied virtually in the same nmanner as a hard
|§k, OSTA added a Virtual Allocation Table (in the

f obbowR0cascaldied & YATL and;a rethod, of, reepiling

using Virt rtition pto standard.

cD-YAT dis. an @did i onal , o dat S SHC T &y &Pi%ﬁ%sfn a
I resses at

including a table for nmanaging |ogical a
phyMiich fdd@oar@mngddaldyr i&e B dedh N odd L uadly data must

addresses corresponding to the | ogical addresses.

be Wign tierf iddhtoihieo i BE, (e tdife Mt DEy) ddwhaid Changeds a
| ogi cal address can be rel ocated using the VAT, and

citdursfddendes wpiossdud @lachandicea rdmgicin teebdeors] t e s
sequentially as if it is a nmediumallow ng random '

meareaditeg and tiré tomigyind V0O fofmat, after data is pre-

mastered, all the data must be written in one piece into a

medium (similarly to the way of writing into CD media by

'I509660) .

[0007]

Thus, in order to allow files on a CD-R and a DVD-R to
be modified virtually in the same manner as a hard disk,
OSTA added a Virtual Allocation Table (in the following,
called a "VAT") and a method of recording using Virtual
Partition Map to the UDF standard. The VAT is an additional
data structure, on a disc, including a table for managing
logical addresses at which files are actually recorded and
- virtual addresses corresponding to the logical addresses.
When a file on a disc, or the other data is changed, a
logical address can be relocated using the VAT, and thus it

is possible to handle a medium to be written sequentially as

if it is a medium allowing random reading and writing.

[0008]



S07P0636 Accordingly, by attaching a VAT to a disc
recordi ng apparatus, it becones possible for an
onl y-once recordable recording nedium such as a
DVD-R, a DVD+R, and a CD-Rto record additionally.
[0009] The position of a VAT can be placed freely in
a packet structure, but a VAT ICB (Information
Control Block) pointing a-VAT-is determ ned to be
pl aced at a sector backward as much as a link areag7ppg3g
fromthe final sector of the recorded area. For
been ata recording

ex | e, ..a proposal has e of a
And oARAL A BX AU TSI G T o0 rorSroq o Sqoabits
t 1) in which at data playback tine ast
i o e R et E e Pof et el linpagh ecordable
. r ' \V/ he t he VAT
reércg{:ﬁrgéggﬁg?l‘?ﬁ'e [ nalngS Zarl}dﬁg?glt&hegr%{g]g?%éda%%/e% %?—]i{h%o
red &COring: gl and at data recording time, the VAT
recorded on a recording nmedium is read in order to

[o@gsh tionally record next to the final end of the
recorded area of the recording nedium By this

appakatdesitalorPlogy RaciaT idm®, a1 decord-data iefd rket
the recording nedium can be referenced by reading a

st AT wtderbut havAher MAT(Teeorfiedi et thecFoDapl sag) of
the recorded area, and at recording tine, it is

poiposisidla VAT restdseemmpesd t¢ dsorgingestat ea $6008F

Here, in consideration of the convenience of a user,
bagkwasrd as much as a link area from the final sector of the
recorded area. For example, a proposal has been made of a
data reco:ding and playback apparatus (for example, refer to
Patent Document 1) in which at data playback time, past
recording data left on a recording medium can be referenced
by reading a VAT other than the VAT recorded at the final
end of the recorded area of the recording medium, and at
data recording time, the VAT recorded on a recording medium
is read in-order to additionally record next to the final
end of the recorded area of the recording medium. By this
apparatus, at playback time, past record data left on the
recording medium can be referenced by reading a VAT other
than the VAT recorded at the final end of the recorded area,
and at recording time, it is possible to restore a past
recording state.

[0010]

Here, in consideration of the convenience of a user, it



SO07P0636 is preferable that a recordi ng nedi um
additionally recorded 1in conpliance with the UDF can

be pl ayed back by a pl ayback- only apparatus before

bei ng subjected to special processing, such as
finalization, etc., that is to say, in a state of

al l ow ng additional recording. For exanple, stil

i mages, noving images, etc.g captured by a digital

camera and recorded on a DVD are taken out, |oadedg7ppg3s
into a DVD player for outputting and dlsplaylng t he
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are reports fromusers that a novI ng-
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back by set-top DVD players. The cause depends on

movwile) higfaddie, W10 wpclr&achy appal gl us1 oMkl esng
supports VAT or not. It is t hought that disc-

reqaddick onl WRpnes aalsas dec pelosqshei s ketpym ;]gi@yer
future is provided with VAT, but there is a proble

for muthatttihey aodtdiofpldei mppaiat isegesy | dnd NEE€@SBoaded
[0012] Patent Docunment 1 Japanese Unexam ned Pat ent

agafipplirctat itdre Rubditel icmdNe o capture images.

[0011]

However, many of disc-playback-only apparatuses which
have already become widespread now, do not include VATs, and
”fhus it is not possible for the disc recording apparatuses
to maintain the compatibility with these existing disc-
:playback—only apparatuses. For example, there are reports
- from users that a moving-image DVD produced by a personal
computer failed to be played back by set-top DVD players.
The cause depends on whether the UDF to which each apparatus
complies supports VAT or not. It is thought that disc-
playback-only apparatuses to be on the market in the future
is provided with VAT, but there is a problem in that the
cost of the apparatuses will increase.

{0012]

Patent Document 1

Japanese Unexamined Patent Application Publication No.



S07P0636 2001-351336 Non-patent Docunment 1

http://ww. ost a. org/ specs/i ndex. ht m Non- pat ent

Docunent 2 http://ww. ecrma

i nternational.org/publications/standards/Ecrma-167. htm

Di scl osure of Invention Problens to be solved by the
Invention [0013] It is an object of the present

invention to provide an excellent data recording
apparatus, data recording nethod, and conputer 0770636
program whi ch are capabl e of preferably recording dgat

i 1] Ily onto a recordable (allowing to wite
20@%%%%@) optical disc, for exanple a DVD-R, a DVD+R,
and, a CD-R _.[Q014] 1t .is another object of the
prg\]éaélntpaltne\flécnﬁogﬁllnte&t ovi de an excel | ent data

r e%%rtﬁ:wm%rsactaqsdrad{ag aecszéLgng qule et hod, and

computer "program Whi re preferably

perquoqlr_lﬁg&::tgm%n ]%%q;ﬁé'ncyﬂazl data recording operation on

a reco ng nediuma plurality of tines in a format
conplpy Ny Wi R dfde UDF defined by the OSTA. [0015] It
i s anot her object of the present invention to provide

i n B INCRb N0 MRt BEOK € A APPAL @ MSs /BlaE 2 B67 . him
Disclosure of Invention

Problems to be solved by the Invention

[0013]

It is an object of the present invention to provide an
excellent data recording apparatus, data recording method,
and computer program which are capable of preferably
recording data additionally onto a recordable (allowing to
write only once) optical disc, for example a DVD-R, a DVD+R,
‘and a CD-R.

[0014]

It is another object of the present invention to
provide an excellent data recording apparatus, data
recording method, and computer program which are capable of
preferably performing an additional data recording operation
on a recording medium a plurality of times in a format
complying with the UDF defined by the OSTA.

[0015]
It is another object of the present invention to

provide an excellent data recording apparatus, data



S07P0636 recordi ng nethod, and conputer program which
are capable of additionally recording on a recordable
recording mediuma plurality of tines in a state
allowi ng to be played back by a playback-only
apparatus. [0016] It is another object of the present
invention to provide an excellent data recording
apparatus, data recording nethod, and conputer
program whi ch are capable of always keeping a S07P0636
recording nmediumin a playable state by a

{ = ap e mn dditiona
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Means for solving the Prob e pr

plirenty o hasnbeen nader i fe Vi eW @ nd heo pe o1
- above-described problens, and acco?%in% to a ?Y?%tbaCk by

a pispasiciefontyhesppwenthon, there is provided a data
recordi ng apparatus for perform ng additiona
[0Gkglording on a disc including a plurality of |ogica
sectors in conpliance with a predeternmined file
sydttermsf anmeater mitjke tprefatter maegtfd |igvanstamto
format, reference information to file systemdata is
projetds Amekaol bent edoralede @b rd 2agt apiva + awu P) ad@sa out
of three places of a first |ogical sector of a
reqprlihmathad s cund er@nee;en weowrah andi @h t Ate dcapable of
| ogi cal sectors of an inner circunference froma
alyamst kespmed | fedinedietiung hin -a layable state by a
playback-only apparatus by performing additional recording
on the recording medium without using Virtual Allocation
Table and Virtual Partition Map.
Means for solving the Problems
[0017]

The present invention has been made in view of the
above-described problems, and according to a first aspect of
the invention, there is provided a data recording apparatus
for performing additional recording on a disc including a
plurality of logical sectors in compliance with a
pbredetermined file system format, in the predetermined file
system format, reference information to file system data is
determined to be recorded at least in two places out of
three places of a first logical sector of a disc-inner

circumference, a second and a third logical sectors of an

‘inner circumference from a last-recorded logical sector, the




SO07P0636 data recordi ng apparatus incl uding:
disc-initialization neans for recordi ng standard
information at a predeterm ned | ogical sector position
from an innernost circunference of the disc,

reserving an area fromimmedi ately after the

recording of the standard information to imedi ately
before a fourth | ogical sector_- being a file-data
recording start position including the first |ogiG7pgs3g
sector, and performng initialization of the disc;

and additional recordin ans for recording file data
daEﬁufe??Wég%%sﬁgﬁﬁ{ﬁﬁ%ﬁcg%ng%bﬁ%}y fromthe fourth

| ogj.cal . .0f . h h of di
oSBT S B TSRl B2l

: f] ' ' di at el ft t he, .
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the file systemdata in two places, 'the ~seco

erdie i hl oo) cabesectior s oloamhaner ceLreuiaspgce

fromthe | ast-recorded | ogical secCtor.

infleEaNor N Ml 1 £ Sl £ SHd fofe IRt Lol £ERT HbdPcal sector
apparatus which perforns additional recordihg on a

beirerar diige-deeh Uacsteth@ss adr oRtd Sl i sk Si?r;@l@cﬁi:’rﬁa?' Ry

of tinmes, for exanple on the basis of a file system
fiwanploging: Wi ddrtdwe, WDk sef faedihy iher OSTA {0049 -the
dislco; and

additional recording means for recording file data and
file system data continuously from the fourth logical sector
(note that in the case of a disc of immediately after the
initialization and having no recorded file data) being
immediately after the reserved area or a logical sector
immediately after recorded area, and recording reference
information to the file system data in two places, the
second and the third logical sectors of an inner
circumference from the last-recorded logical Sector.

[0018]

The present invention relates to a data recording
apparatus which performs additional recording on a recording
medium, such as an optical disc a plurality of times, for
example on the basis of a file system complying with the UDF
defined by the OSTA.

[0019]



SO07P0636 In order to allow files on a CD-R and a
DVD-R to be nodified virtually in the sane manner as a
hard di sk, the OSTA added a Virtual Allocation Table
(in the following, called a "VAT") and a nethod of
recording using a Virtual Partition Map to the UDF
standard. [0020] Here, in consideration of the
conveni ence of a user, it- hy preferable that a
recording medi um additionally recorded in conpliangfippgag
with the UDF can be pl ayed back by a playback- only
appar at us bef ore .bei subj ected_t o speci al
of Qe Sai T, T bt I I TR 1Fheq GiP et 3 DT  be
Y of | |l owi ng addi tional recordin
mod R ist v AR ENEL B oy of oG ERShr by Back. Bary ok, the
sEPRA AL YIS i eady, oneg. espread now,
O R U TR R G R0 0588 e " AEC BB S

calPred ef abfore{ 00241, ALsQoqi Bt PESPEin Sug{]l%ﬁog Vi]é%%%l

restrictions and essential conditions on wrting

Partéil@idn Qlth ¢4 {15 dgberaNigghthat AVDP (Anchor Vol une
Descriptor Pointer) as pointer information to a VDS
[oadsicri bing a volunme structure is recorded at |least in
two places out of three places of the 256th |ogica

setieak , nUnbeion dike daaston ORI SRGiali dHibeyr Nusand it
a |l ogical sector nunber |ess than 256 sectors from N

is [OG22]rdaloh. tha ren adetididied mesDimi Agdisiees Dy neseOded
j11i$ﬁ;T2aﬁcgjﬁith the UDF can be played back by a playback-
only apparatus before being subjected to special processing,
such as finalization, etc., that is to say, in a state of
allowing additional recording. However, however, many of
disc-playback-only apparatuses which have already become
widespread now, do not include VATs, and thus it is not
necessarily preferable.

[0021]

- Also, in the UDF, as one of restrictions and essential
conditions on writing each data field, it is determined that
AVDP (Anchor Volume Descriptor Pointer) as pointer
information to a VDS describing a volume structure is
recorded at least in two places out of three places of the
2b6th logical sector number, the last recorded sector number
N, and a logical sector number less than 256 sectors from N.
[0022]

Each.time additional recording is performed on a disc,



SO07P0636 AVDP is recorded into two places having the
| ast |1 ogical sector nunber N of a packet structure and
having a | ogical sector nunber |ess than 256 sectors
fromN, and thus additional recording is possible for
a plurality of tinmes. However, it is desirable to
finally record AVDP in the 256th |ogical sector,
which is difficult to be danmaged. On the other hand,
the information on VDS is determned at the time ofp7p0636
recording AVDP in the 256th Iogicallfector, 3nd thgs
hp : be ' I b t Ltionally. record on the
BT ST ST o e A en bRIEbBLeAE00a8) Tampget

seé@o@-ﬁ@ﬁ@efeﬁoégi£mb§%%@%a§9§uﬁgg9édgﬁﬁeﬁgg%$§ ?oé?%%?al

present 1 nvention, an area I nc I nNg

seSESt OfurhiSe F EBEE Y eeh 59 256t 9o LB, PL OHOHY bntong shate of
allowing a final AVDP to be witten into the 256t

addDgied]l Sesdedin@ntks dsd s 118TOr HbPail 5148L LI 1Y NSE 1 Pres.
be performed fromthis reserved area and after. The

Howeser vett al €adésirkepd t6 BifgEEyVedcSiatRvEPtih 8Re 256th
explicit instruction is given by special processing,

logimhl asedtionl i zatdlons edof i ¢Q0R4to bendadahéd onabn the
recording is performed on a disc after having been

otligyw thand zethe phrketrsataren strarvesl 1o detarnined af rome acime
| ogi cal sector inmediately after the recorded area

of (4eRIuMiNg AP rigscrhaed Wida) lodcal peeketr standt tines it
user data is witten froman inner circunferentia

beqoRfitdimpergigela o additionally record on the disc in a

form complying with the UDF.

{0023]

Thus, in a data recording apparatus according to the

‘present invention, an area including the 256th logical

sector 1is reserved so as to be brought into a state of
allowing a final AVDP to be written into the 256th logical
sector, and data recording is determined to be performed
from this reserved area and after. The reserved area is

kept in a reserved state until an explicit instruction is

~given by special processing, such as finalization, etc.

[0024]

When additional recording is performed on a disc after

-having been initialized, packets are started to be written

from a logical sector immediately after the recorded area

(including the reserved area). In a packet structure, user

data is written from an inner circumferential logical sector




SO07P0C636 toward an outer circunference, and next,

file systemdata is witten imediately after that

wi t hout | eaving unrecorded area. [0025] The file

system data includes a VDS (Vol une Descri ptor

Sequence), which is a descriptor describing

informati on on the contents of a volunme structure,

and this VDS is pointed hyjan_AVDP. In the UDF, a VDS

is allowed to be freely placed in the packet S0TP0636
structure, but restrictions and essential condltlons

are i nposed on the sition of the AVDP,

I n
toyird e ?%E%Ht?bﬁcu %ﬁe%ﬁ%ft?%ﬂa@e¥%coﬁﬁiﬁng§tem data is

f d I f the |ast
wr PR et WormbreR RSt elredtr obarared. updosorded

arégglcal sector nunber |ess than 256 sectors from N,
and thus additional recording is made possible in a
[0§%¥{nconply|ng with the UDF after that. [0026] After

a is possible to additionally record on the

di 5G,ea M1y alJdoerPiqddTes ﬁ&%d@é tal[ Rebd N&; i id %es%rlaptor

packets in Sequence unt specl al processing, suc

Sediudiadd 7; tWHEbh|£%FE”Jé&é@%b@@fe§§s&befﬁ§0{gf89matlon on
f eaches t he upper limt of° a recording tapacit

thé(ﬁﬁﬁﬁenﬂmeﬁfaﬁ'ﬁ%ﬁ&mélétiﬁ@ﬁﬁt@t|éﬁU'§hﬂ%V@@SbYs pointed
speci al processing, such as finalization, etc., an
by AMDRAVYEP I ect dgtk -UB, a VDS is allowed to be freely
placed in the packet structure, but restrictions and
essential conditions are imposed on the position of the AVDP.
In the present invention, when additional recording is
performed, an AVDP is placed in two places of the last
-logical sector number N in the recorded area and a logical
sector number less than 256 sectors from N, and thus
additional recording is made possible in a form complying
with the UDF after that.
[0026]

After that, it is possible to additionally record on
the disc a plurality of times by writing the similar packets
in sequence until special processing, such as finalization
is performed unless the recording reaches the upper limit of
a recording capacity.

[0027]
When an explicit instruction is given by special

processing, such as finalization, etc., an AVDP is recorded



SO07P0636 in the 256th | ogical sector, which is a

reserved area, and the surplus area of the reserved

area is subjected to padding, and thus, finally it is
possi ble to record an AVDP in the 256th | ogica

sector, which is difficult to be damaged. Al so, by

pl acing an AVDP in the 256th |logical sector, it is
possi bl e to ensure conpatibhykity with playback-only
apparatuses w dely. [0028] Al so, according to a g47po63s6
second aspect of the invention, there is provided a

. | bed in, ter- dabl
0 (00} USRS CORpTer thiekettrs TRPOEESS) RESRorand
i ddi t i I di . di i ncl ydj
engE A ST o e EETer e Rt aRGIRFERY Bo°
t ' il e, f t, . h det i

pa R A dhar LT enb har o PRbe ToR FCofr ot Avoe
in SUN Bodal fod S det SO Jed §0i D [eo@lfedal | eastein

two places ou of three places of a TiITs 0ogl ca

dar®ffd®r 1 diiSe-p eI n g Chf CAFH ST BNCEL e @EHngoa?gaf

third |l ogical sectors of an 1 nner circunference from

secddBStit ecOrgiass 1100k cob SeEEAL , cdiSat DS OLLSS MPth
including the steps of: disc-initializing for

plaweasichdigl stanstardeusd Oropdéon, at  a predet erm ned

| ogi cal sector position froman innernost
[0@&&Funference of the disc, reserving an area from

i medi ately after the recording of the standard

i nfAdisimat oo rdd nigmedisatseloprive fagipeca foduritte liogicaadion,

sector being a file - 14
there is provided a computer program described in a
computer-readable format to cause a computer to execute
processing for performing additional recording on a disc
including a plurality of logical sectors in compliance with
a predetermined file system format, in the predetermined
file system format, reference information to file system
data is determined to be recorded at least in two places out
of three places of a first logical sector of a disc-inner
circumference, a second and a third logical sectors of an
inner circumference from a last-recorded logical sector, the
processing including the steps of:

disc-initializing for recording standard information at

a predetermined logical sector position from an innermost
circumference of the disc, reserving an area from

immediately after the recording of the standard information

to immediately before a fourth logical sector being a file-



SO07P0636 data recording start position including the
first logical sector, and performng initialization
of the disc; additional recording for recording file
data and file systemdata continuously fromthe
fourth logical sector (note that in the case of a
disc of imedi ately after the initialization and
having no recorded file dataj being imrediately after
the reserved area or a logical sector immediately so7p0636
after recorded area, and recording reference
i nf | t 1L t [N | ace t he
Gt Sohe and T neth gt SR PP G e PrfE T Reul 0
seGldCU ] GLerdrpma | astsseepided, | 0gicAL gector: and
when conpl'eti ng addf t T onal y recording on a disc,

Fi Baldizatdren MRS Af RAdding W :h dymgs datd ei1e
froman inner circunference of the Teserved area to
sydtaedigt el don OBA@s@s 1her foh Sthé 0gbeAth SEEE PEa1 SLaEL LAY

recording of reference information to the | ast
(naaddithianall ythecossedo f i 4 edi Sy séem flat@iaedty pagdedt Agche

with dummy data an area from imediately after the
inirteicorided et arrenhden viiormat femtded | fhedi aiedy befoge

the fourth | ogical sector. [0029] A conputer program
imegsbicitdig at-ehetlsecorse aspdcired ot he posgseml sector
~invention is a defined conputer program described in
immedahsuterafieenapt eofdrdrearsd, sand orachidieg reference
. predeterm ned processing on a conputer. |In other
lnﬁ%ﬁ%%t,l%y L9 idtal fikgy sy Tomudata piogem Rbeerdi nghe o

sector}l% Sa%cdontdheastpheicrtd_lolgsical sectors of an inner
circumference from a last-recorded logical sector; and

when completing additionally recording on a disc,
finalization processing for padding with dummy data from an
inner circumference of the reserved area to immediately
before the first logical sector, starting recording of
reference information to the last additionally recorded file
system data, and padding with dummy data an area from
immediately after the recorded reference information to
immediately before the fourth logical sector.

[0029]

A computer program according te the second aspect of
the present invention is a defined computer program
described in a computer-readable format so as to achieve
predetermined processing on a computer. In other words, by

installing a computer program according to the second aspect



SO07P0636 of the present invention, a cooperative
operation is exercised on that conputer, and the sane
operation effects as those of the infornmation
processi ng apparatus according to the first aspect of
t he present invention can be obtained. Advantages
[0030] By the present invention, it is possible to
provi de an excellent data recardi ng apparatus, data
recording method, and conputer programwhich are g37p0636
capabl e of preferably performng an additional data
rﬁgording operation,on a recording mediuma plurality
of g R

T ifES a P Br et ORondl FPAGET AL RSt ARSEBEL GRS i Red

o] S5 udi bhal L SR v et e cP PR CHSFALT BRorBFRGES

asaﬁﬁggglgf’tﬁ%tfnfégﬁg{%iH n@égg%%?ggggﬁgggﬁégL?a?ﬂﬁding

program whi'ch are capable _ _
to Whé ffoEdQP#SCEeSQrghggpqgg%%g'%ndglﬁfﬁﬂtééﬁﬁbélég¥%ined.

in a state alfowm ng to be playe backnby a
Adﬁ&@ﬁ@g@g-only apparatus. [0032] A data recording

apparatus according to the present invention perforns
[o@fgl tional recording on a recording nediumw thout

using a Virtual Allocation Table and a Virtua

Pamty toHen dvserand dvi didn,| SiPOSS i &5 1101 &l MBUSr o KREP an

a recording nedium on which additional recording has
excellfent data recording apparatus, data recording method,
and computer program which are capable of preferably
performing an additional data recording operation on a
recording medium a plurality of times in a format complying
with the UDF defined by the OSTA.
[0031]

Also, by the present invention, it is possible to
provide an excellent data recording apparatus, data
recording method, and computer program which are capable of
additionally recording on a recordable recording medium a
plurality of times in a state allowing to be played back by
a playback-only apparatus.

[0032]

A data recording apparatus according to the present
invention performs additional recording on a recording
medium without using a Virtual Allocation Table and a

Virtual Partition Map, and thus it is possible to always

keep a recording medium, on which additional recording has



S07P0636 been sequentially perforned, in a playable
state by a playback-only apparatus. [0033] By a data
recordi ng apparatus according to the present
i nvention, an area including the 256th | ogical sector
IS reserved at initialization tinme, additiona
recording is perfornmed fromthis reserved area and
after by witing packets- A¥YDR is recorded into two
pl aces having the last |ogical sector nunber N of ddfg63¢
recorded area and a | ogical sector nunber |ess than
6 sectors om and thus additional recording in

25 N,
bl i M TOnbT VT P T FAEPRE UBE ®sPlarablpossibe ePUfeer

When explicitly instructed by speci al
plégﬁﬁ%%s?%f, P inalization, it is possible to
[oGssure w de conpatibility wth playback-only

apparatuses by recording AVDP in the 256th | ogica

Se@,0r, d%acr}é.c%rtcﬂ%g E\ ﬁ’agg.\sarae ogcpi%sqﬂtot hgeerpraensdent

further objects, featur and advant ages

inPdRSE, im%é@f&ﬂ@iddﬂgﬁ% ai?@é{ﬁ%%(gycéfes %&' £d

descri ption based on the W ng e I ments t he

red¥esedtat NMeNt i On andi dher AREONPAMYE Don &1 AW AYSa1 BT £f
Description of the Drawngs [0035] Fig. 1is a

pe it agiedn Sedtenetlicatd et TS FSd | 9 3a rhaF C%rv@riting
configuration of a digital canera 10 according to - 17
packets, AVDP is recorded into two places having the last
logical sector number N of the recorded area and a logical
sector number less than 256 sectors from N, and thus
additional recording in a form complying with the UDF is
also possible after that. When explicitly instructed by
special processing, such as finalization, it is possible to
ensure wide compatibility with playback-only apparatuses by
recording AVDP in the 256th logical sector, which is the
reserved area.
[0034]

Other and further objects, features and advantages of
the present invention will become apparent by the detailed
description based on the following embodiments of the
present invention and the accompanying drawings.

Brief Description of the Drawings
[0035]
Fig. 1 is a diagram schematically illustrating a

hardware configuration of a digital camera 10 according to



S07P0636 an enbodi ment of the present invention. Fig.

2 is adiagramillustrating an internal hardware
configuration of a recording section 4. Fig. 3is a
diagramillustrating a data |layout imediately after
performng initialization processing on an optica

disc. Fig. 4is a flowhart illustrating a processing
procedure for formatting anjeptical disc. Fig. 5is a
diagramillustrating a data layout after perform ngy;pge3g
addi ti onal recording once on an optical disc having

been ubéecte to the initialization processing with

an PR BER hydht PRAFCFRNEI §0VENTEPY: 6 is a di agram
illustrati.ng a data | ayout after, erform ng further
addi't9 o |1$é‘c&g&\%r‘brﬁg@%t%t iFh1n e hdapgrare
been subjected to the additional recording once shown

Coﬂlﬁlﬁﬁétg’n F?]g.af?%oﬁgjdﬁl%g?%ﬁ??‘f’?ugt rating a data

i “FT9.° 7 TSR d dgr G P |
{he et oA o S A g i o (PG ERAE 7

ol O} e o B g S0P O IO RS on o
optf 60T ding-section 4. Fig. 9 is a diagramillustrating

a procedure of determ nation processing of whether
addiitg.onali & eCandwithaat 8 10i SiG-4 151 PSS Il S s 1R
when the disc is formatted as - 18

procedure for formatting an optical disc.

Fig. 5 is a diagram illustrating a data layout after
performing additional recording once on an optical disc
having been subjected to the initialization processing with
the data layout shown in Fig. 3.

Fig. 6 is a diagram illustrating a data layout after
performing further additional recording once on an optical
disc having been subjected to the additional recording once
shown in Fig. 5.

Fig. 7 is a diagram illustrating a data layout after
performing finalization processing on the optical disc shown
in Fig. 6.

Fig. 8 is a flowchart illustrating a processing
procedure to be performed when a disc is newly loaded into
the recording section 4.

Fig. 9 is a diagram illustrating a procedure of

determination processing of whether additional recording on

a disc is possible or not when the disc is formatted as



SO07P0636 shown in Fig. 3. Fig. 10 is a flowchart
illustrating a processing procedure for recording
user data onto a disc after having been fornmatted.
Fig. 11 is a flowhart illustrating a processing
procedure for finalizing a disc. Reference Nunerals
[0036] 1 canera block 2 inmge-signal operation section
3 data buffer 4 recording_segtion 5 central processing
unit 6 tenporary storage nedium 10 digital camerag3aesg
OP section 14 RF processing section 15 servo-signal
rocessing section 16 analog filter section 17 signa
sh W%c%%s#ﬂg‘égttion 18 spindle driver 19 thread dri ver

_2 0 ftd'.rga. ¢ klI On q. Sd ral Y rowc 1a rf to Cil'ELSl udsr tI rvaetri n g2 2a 3 J:IoncdeI ses 1nIPgt of

procedure for recording user data onto a disc after having
been formatted.

Fig. 11 is a flowchart illustrating a processing
procedure for finalizing a disc.

Reference Numerals

[003¢6]
1 camera block
2 image~signal operation section

3 data buffer

4 recording section
5 central processing unit
6 temporary storage medium

10 digital camera

13 OP section

14 R¥ processing section

15 servo-signal processing section
16 analog filter section

17 signal processing section

18 spindle driver

19 thread driver

20  tracking driver

21 focus driver

22 spindle motor



S07P0636 23 thread notor 25 recording nedium (optica
disc) Best Mdde for Carrying out the Invention

[0037] In the follow ng, a detailed description wll
be given of an enbodi ment of the present invention
with reference to the drawi ngs. [0038] Apparatus
configuration: In a data recordi ng apparatus accordi ng
to the present invention- didta is additionally
recorded a plurality of tines on a recording nmedi W7r0636
such as an only-once recordable optical disc, for
exapl e+g DY} Rotd DVD+R, and a CD-R on the basis of
a file systemconplying with the UDF defined by GOSTA

As xane Eﬁ@bg@ﬁn%X%@BhﬁmofOngc%qngl%%ratlon of the
apparatus, a digital canera which &lgltlzes an i mage

BeSBMoHLd by @aspyitlySé@t erhdBghnondeyhce can be given.
[0039] Fig. 1 schematically illustrates a hardware

[ocdnfiguration of a digital canera 10 according to an
enbodi nent of the present invention. [0040] A canera
bl dok the wiuildlowdaf,urLe slears il eay @ledfc @i takjreGli 1 10fbe given
shooing, includes a lens for taking in the i mge of

of tdre emdydsigteryf shodiegresaot | thedat o YL IMgrdewietce to

such as a - 20
the drawings.

[0038]

Apparatus configuration:

In a data recording apparatus according to the present
invention, data is additionally recorded a plurality of
times on a recording medium, such as an only-once recordable
optical disc, for example a DVD-R, a DVD+R, and a CD-R on
the basis of a file system complying with the UDF defined by

OSTA. As one typical example of the configuration of the

-apparatus, a digital camera which digitizes an image

captured by a solid-state imaging device can be given.
[0039]

Fig. 1 schematically illustrates a hardware
configuration of a digital camera 10 according to an
embodiment of the present invention.

[0040]

A camera block 1, which captures an image of an objecf

of -shooing, includes a lens for taking in the image of the

object of shooing, a solid-state imaging device such as a




S07P0636 CCD (Charge Coupl ed Device), a CMOS

(Conpl enentary Metal - Oxi de Sem conductor), etc., for
generating an electrical inage signal in response to
incident |ight by photoelectric conversion, an A/D
converter for performng digital conversion of the

i mge signal, a denpsaic processing for calculating

an RGB signal froma digitabg mage signal, and the

like (omtted to be shown in the figure). [0041] @%7P0636
i mage- si gnal operation processing section perfo

Ccﬁh col or - efe enc stem conversi on from
f* ‘i% ' oRT fﬁ%‘éi/@%}m T‘uW‘H%né%o@Pbﬁ‘ﬁ%taéﬁc%%T—%‘
roceSS|n to_the JPEG and t he

OX%QS%T%e lsé&?dugt%ﬁd’t%% )RR gpugra h’éguﬁﬁggEEFbﬁé‘Fal

imftRE B4 DIOOFOS D0 PEL! Do FaeREPPI RS, aeLROEBERRE i o
| LCD

co L W oS ST Rt SReELEn R ? ooy

cofREEI MES &N tROEnLdd €5 é.ﬂg b&@lﬂo§é('91:eﬁ£ggeggln for
encodi ng conpr essi on by | mage-signal ~ operati on

ca RAOGESE ) Ga 5 et B %gnéhrpf&n &2 dagpcbuffgLyd. s fqﬁﬂa and
records the image file on a recordi ng nmedi um 4 such

thesl ikke | patietc aptt s abe disswn | 1n thige pr e§eAL) enbodi nment
data is additionally recorded on the recordlng medi um

[OOK®1] a plurality of times on the basis of a file
systemin conpliance wth the UDF defined by OSTA,

t héndéteiges- sdfgrall operation processing section 2 performs
the color-reference system conversion from the RGB sighal to
chrominance and luminance signals, encoding compression
processing to the JPEG and the MPEG formats, etc., and the
like. Also, the image-signal operation processing section 2
supplies the processed image signal to a display section 7
including a liquid crystal display (Liquid Crystal Display:
LCD), etc., to output images.

[0042]

A recording section 4 receives an image file having
been subjected to encoding compression by the image-signal
operation processing section 2 through a data buffer 3, and
records the image file on a recording medium 4-1, such as a
loaded optical disc. In the present embodiment, data is
additionally recorded on the recording medium 4-1 a

plurality of times on the basis of a file system in

compliance with the UDF defined by OSTA, the details of



SO07P0636 which will be described later. [0043] A
central processing unit 5 | oads execution prograns
onto a tenporary storage nedium 6 including a RAM
(Random Access Menory), etc., and totally controls
the processing operations of the entire digital
canera 10 in a formof executing prograns under the
execution environment provided_ by an OGS while
tenporarily storing systemvariabl es and environn§§H7PO636
vari abl es. The processing operations nentioned here
Include noving-image capturing by the camera bl ock 1,
whigh siipahyr hfesretedot&ser such as an auto focus
function, automatic exposure, canera shake
[0%%ﬂbensation, and auto shutter, and data recordi ng on

(S SRR £ LB 06 Ceeor g SO
ot R R R e ofr et o M bdtd e dgtEcl o
Boq Mg PR 8 "é-dfﬁe%”gﬁ?ﬁt?‘%{%ZE%%%?E%?“&%%%%?%%%%ZQ
P nty oF e By FUNPSEL Gafipra 18 L SrEpenoE

exelﬁiﬂgﬁ?.ﬁoﬁ‘aﬁ@tlﬁr&?ér WS e c@PBLRSEN FSh € rovided
aser light, and outputs it to an RF processing

by SBCIOPNHA e ASRhod r UBf ast SEDEET HGs tdfByat N (s -arkd
environment variables. The processing operations mentioned
here include moving-image capturing by the camera block 1,
accompanying camera works, such as an auto focus function,
automatic exposure, camera shake compensation, and auto
shutter, and data recording on the recording medium 4-1 by
the recording section 4.

[0044]

Fig. 2 illustrates an internal hardware configuration
of the recording section 4.

[0045]

An Q0P (Optical Pickup) section 13 includes an objective
lens, a laser diode (LD), a laser dicde driver (LDdrv), a
photo detect IC (Photo Detect IC), a half mirror, etc. At
data playback time, the OP section 13 detects a reflected
light signal from a recording surface of an optical disc 25
against irradiated laser light, and outputs it to an RF

processing section 14, Also, at data recording time, the OP



SO07P0636 section 13 wites data on the optical disc
25 on the basis of a laser flashing and driving
signal DECEFMN and a wite strategy signa
(WiteStrategy) signal indicating an optimum val ue of
a laser intensity and blinking, which are necessary
for formng pits, froma signal processing section 17.
The wite strategy is a teeBnique which nodifies a
| aser pulse in atine direction and a | evel directamrposss
at wite tine for each pit such that the pit size
se@lI8h 108 MEL NG SRS STLES obbeosanfardys[004PL, The:s
processing section 14 perforns sanpling an
| gi o) ' =S ' | ss1i Ui b :
o o g o e S A BT T LG PSP AT e
stf&%@@ytéfﬁhéﬁ'(Wf@%é@%ﬁ@t@ﬁﬁfaéi&ﬁaprﬁﬁéfééﬁﬂmgag optimum
generates signals of, such as an FE (focus ertor), a
valile (6f agkifigeerivtens B M BRI KM AkORY, WH1Eh (HbsOhdLEssary
Time In Pregroove), a read main sighal, etc., from
foprashat g peds Si fneh sa osigoél t o€ ghing SYSE€Mn 17. The
signals. The RF processing section 14 outputs FNMDT
write esfusnioyg otk at techbagag , wiEMIK éd efilesncy laser pulse
nodul ati on clock), TE, and FE out of the generated
in & gnEes dorecsarvendignbdvel otesscnipsent iwni s, time for
out puts an optinumvalue (OPC. Optical Power
caqtalpr a3ien)tsilgndie gfit heltaseftentepsivyit ey estetisfies
by a trial witing and the |laser flashing and driving
the i daEEEFM t o t he signal - processing section 17,

and outputs MRR to the central processing unit 5. 23
[0046]

The RF processing section 14 performs sampling and
holding on eight-system signals including a beam signal, a
side, and a main which are detected by the OP section 13,
performs operation processing, and generates signals of,
such as an FE (focus error), a TE (tracking error), a MIRR
(mirror), ATIP (Absclute Time In Pregroove), a read main
signal, etc., from predetermined signals out of the eight-
system signals. The RF processing section 14 outputs FMDT
{(frequency modulation data), FMCK (frequency modulation
clock), TE, and FE out of the generated signals to a servo-
signal processing section 15, outputs an optimum value (OPC:
Optical Power Calibration) signal of the laser intensity
detected by a trial writing and the laser flashing and
driving signal DECEFM to the signal-processing section 17,

and outputs MIRR to the central processing unit 5.




S0720636 [0047] Wien the servo-signal processing
section 15 receives input of FMDT, FMCK, TE, and FE
fromthe RF processing section 14, the servo-signa
processi ng section 15 generates various servo-contro
signals specific to an optical disc by an instruction
fromthe central processing unit 5, and outputs the
signals to an anal og-filteropracessing section 16.
[0048] The anal og-filter processing section 16 S07P0636
generates an anal og signal on the basis of the
varj ous servo-control signals fromthe servo-signa
[0%§q essi ng section 15 and outputs the signal to a

dl dd a tracking
R Pl it i e

BECEE 0 (AR T ocBai Mg SHETi UAS 187 ey o o

f f
B AT LI sl P
va 2 £NCOdi NGy o B WY §$I§I§§%% fggxtgegﬁdg?tlcal disc by

asymmet ry, running en t he si

an PIOSSSSHNGD S SEbPN A MEALLS] dataeons 108 Lepti gal 1dise
25, the signal processing section 17 outputs the

outdmsed fHasdidith BN lrdyifen 56 gned 1 { DEGERMY s gy t et ion

signal indicating an optlnun1value of the | aser
léintensity (WiteStrategy), etc., to a | aser diode
driver (LDdrv) in - 24
[0048]

The analog-filter processing section 16 generates an
analog signal on the basis of the various servo-control
signals from the servo-signal processing section 15, and
outputs the signal to a spindle driver 18, a thread driver
19, a tracking driver 20, and a focus driver 21,

[0049]

The signal processing section 17 receives input of OPC
and DECEFM from the RF processing section 14 under the
control of the central processing unit 5, and performs CIRC
(Cross Interleave Reed-Sclomon Code) decoding and encoding,
a write strategy, ADDr decode, asymmetry, running OPC, etc.
When the signal processing section 17 writes data on the
optical disc 25, the signal processing section 17 outputs
the laser flashing and driving signal (DECEFMW) and the

signal indicating an optimum value of the laser intensity

(WriteStrategy), etc., to a laser diode driver (LDdrv) in



SO07P0636 the OP section 13. [0050] The spindle

driver 18 controls the rotation of a spindle notor 22

on the basis of a signal fromthe anal og- filter

processing section 16. The thread driver 19 controls

a thread operation of a thread notor 23 on the basis

of a signal fromthe anal og-filter processing section

16. The tracking driver 202dseillates the OP section

13 on the basis of a signal fromthe analog-filtersg7pos3e
processi ng section 16 to control the position of a

thgqﬁg1§$9%ié%rg€lated on the recording surface of the

optica . The focus driver 21 noves the OP
[o®estion 13 in a perpendicular direction with respect
to the recording surface of the optical disc 25 on

t herkasisi 12 Shonal fd %ﬁ%%ﬁ%}@'fééé@fon of a

processing section 16 to contr focus adj ustnment of

spi@sks .mdther §@i@ﬂ'@h@n$@§i§20fOéaéﬁﬁnéhefQQﬁiEﬁé_gﬁéfogu
25 on the basis of a signal fromthe spindle driver

£illBer Hheodds ehty DECE i@ 1per f DhaBrRré A eadi PPLT 8bi 8Fntrols
of the OP section 13 on the basis of a signal from

a thedadresgrariveroi% {00844 mdber ceptoal theOceSSENGr a

unit 5 uses the tenporary storage nedium6 as a work
signenbrir quleste | besl apolie)teandrostosbsgt fectide 5§st enhe

data on the UDF file systemto be updated in each
tragisialg firiexandl eosobblatess viihd Pda¢etiomdtiBtoonthe basis

deletion, etc., of a file and a directory until 25
of a signal from the analog-filter processing section 16 to
control the position of a beam spot irradiated on the
recording surface of the optical disc 25. The focus driver
21 moves the OP section 13 in a perpendicular direction with
respect to the recording surface of the optical disc 25 on
the basis of a signal from the analog-filter processing
section 16 to control focus adjustment of laser. The
spindle motor 22 rotates the optical disc 25 on the basis of
a signal from the spindle driver 18. The thread motor 23
performs a thread operation of the OP section 13 on the
basis of a signal from the thread driver 19.
[0051]

The central processing unit 5 uses the temporary

storage medium 6 as a work memory (described above), and
stores the file system data on the UDF file system to be

updated in each case, for example together with update,

addition, deletion, etc., of a file and a directory until



SO07P0636 i mmedi ately before the main power of the
apparatus 1 is turned off. [0052] Wen data is read
fromthe optical disc 25, the light of the |aser diode
reflected fromthe recording surface is read by the
| ens optical systemof the OP section 13. The |ight
fromthe lens optical systemis converted into an
el ectrical signal by a PDLCysis sanpled and held in
the RF processing section 14, and signals, such 35507P0636
FE, TEL, MRR ATIP, a read main signal, etc.
enerated from ei ht i ndi vi dual nals by o eratlon
%Jc%%% oSt 0B83 e AR s, p?ﬂ%rFEfogbgl ABBABY Phhel RES
tug ng section 14 is subjected to characteristic
ht by the servo- signal processing section 15,
Frgoes the anal og-filter processing section 16,
and is input into the focus driver 21. The focus

dr| |gur 1?‘éoojf%stlﬁeeal%géifs,ectYkgnf C‘&'cha Iﬁ%l%/%o%s crahche 1t

t f .
ottt i o e

reé@Q5y0@hé4leﬁ§ §ﬁ@i§§1egy&@eﬁ(bfoﬂﬂgnﬁﬁts@éﬁi@ﬁt1§n The
and digital filter processing by the servo-signal

11 PHOCESSH NEhSELéhONodBi caNdeygo8s thecanabegadii {16 an
processi ng section 16, and is input into the tracking
elatit yetaPOsidhel ts@cki POIC) | VE€rs@ptedband held in the RF
processing section 14, and signals, such as FE, TE, MIRR,
ATIP, a read main signal, etc., are generated from eight

individual signals by operation processing.
[0053]

First, the FE obtained by the RF processing section 14
is subjected to characteristic adjustment by the servo-
signal processing section 15, undergoes ﬁhe analog-filter
processing section 16, and is input into the focus driver 21.
The focus driver 21 moves a lens-drive focus coil (not shown
in the figure) of the 0P section 13 in the vertical
direction to modify the deviation of the focus.

[0054]

Also, the TE obtained by the RF processing section 14
is subjected to AC-component extraction and digital filter
processing by the servo-signal processing section 15,
undergoes the analog-filter processing section 16, and is

input into the tracking driver 20. The tracking driver 20



SO07P0636 slightly noves a | ens-drive tracking coil of

the OP section 13 in the radial direction to nodify

the deviation of the tracking. [0055] Also, the TE

obtai ned by the RF processing section 14 is subjected

to DC-conponent extraction and digital filter

processing by the servo-signal processing section 15,

under goes the anal og-filterspracessing section 16, and

is input into the thread driver 19. The thread dri

19 operates the thread notor to nove the entire O§ﬁ¥PO636
section 13 in the radjal direction of_ the recording

s LR MY Sodt FYPRE T &V BERORIBY THEl Ik e OP section

operation. . At. the time of seek  operation, the thread
13 Bt oS il TV SR BILTY ntntfonkayon of the
tr | ying the thread control voltage fromthe outside.

qgggéﬂ' In this manner, the tracking operation which
[Oéggphtly noves only the lens in the radial direction

I's perfornmed on the basis of the AC conponents of the

TEa1aRd the i ead 5 1QRey %3{ %(?MREC JOVES LN KL 1 &) 14

OP section 13 in the radi Irection is perforned o

is I Rasisy ofo the dXmsHPonent Sract L0 And NG JeL £E EP ey

signal (mirror) of a change of the reflection ratio
prdfeddighd @BPrcd s SBE LM OAl PUbr § & 08 %ctp&,&cgg,& ng

section 14 is detected en the OP section 13 - 2
undergoes the analog-filter processing section 16, and is
input into the thread driver 19. The thread driver 19
operates the thread motor to move the entire OP section 13
in the radial direction of the recording medium to modify
the deviation of the thread operation. At the time of seek
operation, the thread motor is compulsorily driven by
intentionally applying the thread control voltage from the
. outside.

[005¢6]

In this manner, the tracking operation which slightly
moves only the lens in the radial direction is performed on
the basis of the AC components of the TE, and the thread
operation which moves the entire OP section 13 in the radial
direction is performed on the basis of the DC components.
[0057]

The detection signal (mirror) of a change of the

reflection ratio of the recording medium output from the RF

processing section 14 is detected when the OP section 13



SO07P0636 passes over a track, and thus by counting

mrror, the current seek position and the read

position are detected, and the optical pickup

operation is started and stopped. [0058] The contro

of the spindle notor 22 is performed on the basis of

the ATIP processing. Tine information is recorded in

a wi ndi ng groove call ed a-wdl-e (Wbble) groove

witten on the optical disc 25 in the radial SO07P0636

direction by a central frequency of 22.05 KHz and

| (e} fo+l-1 ... The npdul at ed

Pa S e on {5 ke T TP P fat PBRT CAP) B4 ERTY pEhe

Whj . supj e d i.=Eh : | atio
D68 S TRsre Chb Fonus ot Chet P Reb e e AbR hg dkphgetectea,
an®F-Bé 088t i cRI 0588 R1IPY ' 14t t |

signal froma ﬁpﬁgggtgéﬁfﬁggegoﬁgi%§$?8%§ S?d?gggkhggf
[oebght signals. The FM nodul ation and the ATIP

decoding is perfornmed to take out as FMCK and FMDT

| n e sertmmISighahPrasnssiagusest ion, is M rbSned on the

stored in a predeterm ned register classified as an
baabsoblit eh¢ i ABIPostbensdhgt heTopki cakodingeidh, ikhabcbsded

to say, an address and the other additional
injafeindtiiongrara casledad wobhteo(dWanbieW tihobtre written

[0060] In the RF-signal processing section 14, a
onsimatprt tort edpondehginothheradtat dddrprtibs bakencentral

fromthe predeterm ned nation of eight signals, is
freqipfeey edf t92 285 KHz and with a FM modulation of +/-1 KHz.

The modulated information is the time information called
ATIP, which has been subjected to Bi-Phase modulation.
[0059]

When the focus matches the tracking, the RF-signal
processing section 14 takes out a wobbling signal from a
- predetermined combinations of the input eight signals. The
FM modulation and the ATIP decoding is performed to take out
as FMCK and FMDT. 1In the servo-signal processing section,
FMPT is stored in a predetermined register classified as an
absolute time position of the optical disc 25, that is to
say, an address and the other additional information. Data
is read in accordance with it.
[0060]

In the RF-signal processing section 14, a signal
corresponding to the recorded pit is taken out from the

predetermined nation of eight signals, is subjected to




SO07P0C636 equal i zing processing, and then is supplied
to the signal processing section 17 in the form of
EFM (Ei ght to Fourteen Mbdul ation) signal w thout
change. The signal processing section 17 perforns
decodi ng on the basis of CIRC to all ow obtaining
desired data. [0061] Wen data is witten on the
optical disc 25, first, a. pikckup is noved to a
read-in area to read the ATIP information. S07P0636
Furt hernore, special information portion is read from
it to know the start position of the read-in area.
CAFHkl 1Y (PHOSFEF URT i 2R UBREY LPoPBEPALed| ke the signal
i nf or mat i on. The%infornation witten in_the sggcial

OEQGT DR | THCT LR 1 E&pUdSnt of GRM Al GFHUARLORE to Fourteen
[ | fi ' d f th ti di 25. Th .
mod L nE " SFef Tt RevhrvheiSer ot by i baPahoPErCgREing
{ [ t
seqiiddi e FHonTs +FEATTENS el hE "ERPLE! 8 hPagy MR cr tov

ﬁgﬁi r ' p ters are provided in advance for
Ob%ac fﬁ%é@%%%?%% %% ium [0062] Next, the OPC (Optica

[odRemer Caribration) operation for determning the
opti mum val ue of the |laser output is perfornmed. The

abeyedeadd bed Wilth@StdAtelY W40 dSsc U, first, a
detailed control on the |aser for each wite pit,

piogs eas mdeedRois thedoperatboncboresal enbaitng the
entire optinmmvalue. By performng the OPC, the
inPetdiec 5@t L | NPurt@&rmore, special information portion is
read from it to know the start position of the read—in area.
The start position is usually stored as time information.
The information written in the special information
corresponds to an individual identification code of the
optical disc 25. The apparatus 1 stores the write-strategy
parameter and the other related parameters corresponding to
the individual identification code as a table in advance.
The correction parameters are provided in advance for each
recording medium.
[0062]

Next, the OPC (Optical Power Caribration} operation for
determining the optimum value of the laser output is
performed. The above-described write-strategy writing is
the detailed contrel on the laser for each write pit,
whereas the OPC is the operation for calculating the entire

optimum value. By performing the OPC, the write setting



S07P0636 val ues corresponding to an ideal read target
value is obtained. [0063] Witing data is perforned
by perform ng ClRC and EFM encodi ng processing on the
conpressed captured i mage data provided in the data
buffer 3, and then the data is input into the |aser
driver of the OP section 13 as a flashing and driving
signal and a wite strategy2%i gnal, which are
necessary for forming a pit. At this tine, witing 4$7pog36
_ perfornmed in accordance with the file systemat in
t LM ith predeterm ned position on the
va Bl oot RS I Pont s Saer bobeoBt AR REACT FORRE oo
1.s$ignal obtained by decoding ATIP. At the first
°b€$$§?§g, witing is started fromthe position which
[O@@§]skipped an area of about 20 Moyytes to be a
read-in area at the tine of closing a session |later.

[ 0664]: 1 rAfididdonal JBGRUGHNY PSS AL Al Ay %t&tpta{rt&ﬁ'zm

di sc The data recording appardtus 1 according to e
endﬁ&iﬁﬁ“pr@@@@@iﬁ@n&np@ﬁé0&8@pﬁ§é§eﬁe§9ﬁ?h98d°Dm£§§ data

optical disc 25 on the basis of the file system
preoigeyi g whe ddte BOFEslef 3 neshd byh&STdhe TASLdal @ input

recording apparatus 1 is characterized by the point
intdathadthdéondt ivecostlitige i SP pesforowdla phusatiiyhifg and

times while ensuring the conpatibility with _
driptiaypacksomnl yandpparatiusest wt dgy especdl f owlai clecardi ng

medi um capabl eof - 30
necessary for forming a pit. At this time, writing is
performed in accordance with the file system at in exact
timing with a predetermined position on the basis of the
“frame unit address obtained from the FMDT signal obtained by
decoding ATIP. At the first writing, writing is started
from the position which has skipped an area of about 20
.Mbytes to be a read-in area at the time of closing a session
later.

[0064]

Additional recording operation on an optical disc

The data recording apparatus 1 according to the present
-embodiment performs data récording on the optical disc 25 on
the basis of the file system complying with the UDF defined
by OSTA. The data recording apparatus 1 is characterized by
the point that additional recording is performed a plurality-
of times while ensuring the compatibility with playback-only

apparatuses with respect to a recording medium capable of



S07P0636 recording only once, such as a DVD-R, CD-R

etc. [0065] 1In order to allowfiles on a CD-R and a
DVD-Rto be nodified virtually in the sanme nmanner as

a hard di sk, OSTA added a Virtual Allocation Table

and a nethod of recording using a Virtual Partition

Map to the UDF standard. However, many of

di sc- pl ayback-only do not_i ggl ude a VAT techni que.

Thus, if additional recording is performed using V%57P0636
di sc- playback only apparatuses are not in a state of

al | owi ng ng back and the conpatlblllty wll be
%‘%40 grrﬂﬁlyt‘}rgfép LR Drdi NP Appdriatis Atccor di ng
06 the present enbodinent keeps disc-pl ayback-only
[ @%%ratuses in a state of always allowing to be

pl%%ed %a%kt%yaﬁhrfor fg% add'tlﬁquﬁgﬁ Eghyq} (ﬂ3’

optical “di'sc witholt usitg 4 VA

mocﬂlef%hga %}wa@?wt he byar?g%m a?sogk}% Wil 4k N%hsTa

en w a pa ruc ure in’

add@i P @ e gi%aﬂpﬂ)r{ %k&é@na&“ ALEAH M eoPrPé/&gle%lng

before user ata, and two areas are provi

usidlg theyentdhof pdhe s gt a0 Thee Seven 0l eksy ar eyoyever,
used as link areas (Linking Area), which are junction

efs dedoaein il acaiily Raskels BxeRple fRrvAPe 4S8 que .
ata area. Also in the case of a disc allow ng

Thu'ssc ar i i il dh N s c St @S & gIEF Fimed Q%JBI? WAT, .disc-
data nust be witten continuously (increnmenta

plavawarid-driley cupbperr oo ucmnT ere noet win TKJLEta[JieaCd)ﬁgaHIkywing
pl;;;ﬁz-bggk and the compatibility will be lost. Thus, the
data recording apparatus 1 according to the present
embodiment keeps disc-playback-only apparatuses in a state
of always allowing to be played back by performing
additional recording on an optical disc without using a VAT.
[0066]

As already described, in the UDF, by adopting a packet-
writing method, data is written with a packet structure in
which a link block and four Run-In areas are provided before
user data, and - two Run-Out areas are provided at the end of
the user data. The seven blocks are used as link areas
(Linking Area), which are junction areas between adjacent
packets except for the user data area. Also, in the case of
a disc allowing recording only once, such as a DVD-R, a CD-R,

etc., data must be written continuously (incrementaly)

toward the outer circumference without placing any free



SO07P0636 | ogical sectors. [0067] Fig. 3 illustrates
a data |ayout imedi ately after perform ng
initialization processing on an optical disc. [0068]
After perform ng paddi ng (padding) the |ogical sectors
(Logi cal Sequence Nunber: LSN) fromthe innernost
circunference to the 15th | ogical sector towards the
outer circunference, the_sgandard information called
a VRS (Volunme Recognition Sequence) is witten fr%’@790636
the 16th | ogical -sector. The VRS includes one or
plurality of volume structure descriptors (Volune
Lol tifie Bekeri ptor) describing information, such as
[Ot&e_}ype of volunme structure, an identification,
Ision information. The contents of VRS thenselves

d t | ate t t t
meanci n L Lan &‘ﬁfﬁf‘r 6 B deen BRI g Gien
f t
PP Rl g ™ Hatn i cpirréei%%ﬁié iR bt

[00¥B @S not to cause a probl emat the tinme of decoding
a stream [0069] = When the witing of VRS is

competede ¥ i nduHRL H3lA ﬁéﬂdﬁﬁﬂr4§@ﬂﬂB N&1 sectors

surplus area until the 31st Iog| cal™ sector to perform
m@calnmecgrz%é&mdrmss@.t U, 509 PFRSESShdIYi hiSe rikO5P! et ed.

0070
-C1qumfgrence to the 15th logical sector towards the outer
circumference, the standard information called a VRS {(Volume
Recognition Sequence) is written from the 1éth logical
sector. The VRS includes one or a plurality of volume
structure descriptors (Volume Structure Descriptor)
describing information, such as a type of volume structure,
-an identification, version information. The contents of VRS
themselves do not directly relate to the gist of the present
invention, and thus no more descriptions will be given here.
The padding is the processing for overwriting a recording
medium with corresponding invalid packets so as not to cause
a problem at the time of decoding a stream.
[0069]

When the writing of VRS is completed, next, dummy data
is recorded in the surplus area until the 31st logical
sector to perform padding, and the formatting processing is
completed.

[0070]



SO07P0636 The unrecorded area fromthe 512th | ogica

sector and after is a space for recording a partition
(Partition), that 1is to say, user data files, and the
file systemdata on the files, and the configuration
thereof is defined in the VDS (described below). In

the partition, it is possible to record file data and

the file systemdata rel ategzte this in conpliance

wth the UDF file system by the packet-witing SO07P0636
nmet hod. [0071] The reserved area up to the 511th

TR AR T A SR 4
' k Ltional
orée L Dol ok 5 Bloy PP RO LeDELpy <o

1sPEQCESS] NgsesUGhtasriinal i 2aki PR At 101 DL LEALI 331408, the
n ﬂe

time, such file systemdata cannot be written.

fiLtase MhdatheCObHRDLErJi 56n EHEP8% 3sDYDrRned S Bhe vbs
etc., data nust be witten fromthe |ogical sector

(désapihbad ebylafl er thethecpsided: asga cONiENYOYSiYie to
(incremental) wi thout |eaving unrecorded area. If the

reasid i figl of darseragat ehé st sl ar s gdtémnoantanediateliyraf£8is in
the VRS, it becones inpossible to wite the file
comgykt @mee at ath nthée hilBF af £he amys temneby Athé hpashee-§ ing
if the file system data in witten in this area, the
meigurdents of the disc is fixed, and it becones
i npossible to additionally record after that. Thus, by
[O%ﬂgbing a reserved area, the witing - 33

The reserved area up to the 51ith logical sector is an
area reserved in order to write predetermined file system
-data, whose contents are determined at the stage of
completing additional recording on a disc at the time of
performing special processing, such as finalization. At
initialization time, such file system data cannot be written.
In the case of a recordable disc, such as a DVD-R, a CD-R,
etc., data must be written from the logical sector
immediately after the recorded area continuously
(incremental) without leaving unrecorded area. If the
writing of user data is started from immediately after the
VRS, it becomes impossible to write the file system data in
this area any more. At the same time, if the file system
data in written in this area, the contents of the disc is
fixed, and it becomes impossible to additionally record

after that. Thus, by placing a reserved area, the writing



SO07P0636 of data was made possible fromthe | ogica
sector immediately after the reserved area while
keeping a state of allowing to wite the file system
data at the tine of special processing, such as
finalization, etc. [0072] The file systemdata to be
witten finally in the reserved area, nentioned here,
is specifically an AVDP (Agghor Vol ume Descri ptor
Pointer). The AVDP is pointer information pointin%og%0636
a VDS (Vol unme Descriptor Sequence) describing
information on the contents of a vol une structure,
of dadip a8 paaRersFidrimtion tohe kostcal reetory.
. [0073] . In the UDF, a VDS is allowed to be freely
imgncHade ih aHer Ve TRE eeq pilekke keeriture)state of
whi ch packets were gwitten. At the sane tine, as one
a LIS IS RS It iors i LS T T BT <R t3 onS Dn" Wi t9hg
dg%gi it is determned thq%. AXDPS are recorded at
SP9% BYP45° Pl G e St - 1 e pt Fees®'of " t he 256t h
[ ical sector, the last recorded sector nunber N
and a | ogical sector nunber |ess than 256 sectors
[ @ sAecadicag g’atfao ol B i@ Al 3R 10 on

f
partition, 0SSi e to access In e-oraer or:

> -* F [ et . j i
o 08 el ig S sy T o

(A dHF RES1 e QY01 0086 {d e Of MathoD aEeRt{ Ol p Bl ok

ICB) of the root directory -> file identification
infid¥nQ B Qb OeSiGld Rtora (Fvd e(vsipnhd fhL£ati Oftor 3dequence)
describing information on the contents of a volume structure,
such as pointer information to a root directory.
[0073]

In the UD¥, a VDS is allowed to be freely placed in the
volume structure (packet structure), in which packets were
written. At the same time, as one of restrictions and
essential conditions on writing data, it is determined that
AVDPs are recorded at least in two places out of three
places of the 256th logical sector, the last recorded sector
number N, and a logical sector number less than 256 sectors
from N. Accordingly, for the file data in the partition, it
is possible to access in the order of: AVDP — VDS — ¥FSD
(File Set Descriptor) — File Entry (File Entry: FE)} of the
root directory — information control block (Information

Control Block: ICB) of the root directory — file

identification information descriptor (File Identification



SO07P0636 Descriptor: FID) in the root directory ->

ICB of the file -> data. In order to performdisc

pl ayback conplying with the UDF, it is necessary to

anal yze the VDS, and for accessing the VDS, the
above-descri bed arrangenent on the placenent of AVDP

is very inportant. [0074] |In the case of an optica

di sc capable of recording_ enly once, there is no

content in the volume structure imediately after dfi®qs15
initialization, the VDS is not described, and thus

there is no AVDP. Also, the contents of the fina

DeSRUBP S ndtl i et Wi ,J{o%iaoqhﬁ%@ry eColdifng ot file —

disc is conpleted. | AVDP is recorded in the 256th
datjg, g. oreatPg W n%l%cr erﬁwfl?aa@f z%?fﬂwmg with the
eSS|n the V S |nf natl |xed a hat
|d0|1n A | i G F Sceessing

thé #l(gﬁgléb'ﬁco d on t ?e? %#ég%qubié]th?tpl%cement of

conp |ance W

rgﬁﬁy above descri bed restrictions and
AVdgggizénB% tlgorgcg defined by the UDF without

[o®roviding a reserved area and by starting the witing
of ~user data imediately after the VRS, and al ways

W iThi RBe AYBRS oifn shWRiRli26aS Afsd ke ARalh dfogz'ézﬁirdlng

sector, the last recorded sector nunmber N and
onlyogjrfcﬁi, e Iercdresst tﬂ@rl:r?e'sevm&r&flﬁ@tfﬁh%| n

each packet structure each tinme additional recording
imnesdipard Ior nett<on e diiscialivdthien cases ¥DSS5is not
described, and thus there is no AVDP. Also, the contents of
the final AVDP is not fixed until additional recording on a
disc is completed. TIf an AVDP is recorded in the 256th
logical sector at the time of initialization processing, the
VDS information is fixed at that point in time, and it
becomes impossible to additionally record on this optical
disc in compliance with the UDF after that.
[0075]

It is possible to meet the above-described restrictions
and essential conditions defined by the UDF without
providing a reserved area and by starting the writing of
user data immediately after the VRS, and always writing
AVDPs in twq places of the 256th logical sector, the last
recorded sector number N and a logical sector number less
than 256 sectors from N in each packet structure each time

additional recording is performed on the disc.  In this case,



SO07P0636 of course, it becones inpossible to place an
AVDP in the 256th |ogical sector. [0076] However, the
AVDP pl aced at the outer circunference is prone to

damage by the fingertips of the user who is handling

the disc, and the AVDP of the inner circunference,

namely the 256th |ogical sector is difficult to be

damaged. Thus, there is & Bequest to wite AVDP in

the 256th | ogical sector. Also, in particular, S07P0636
pl ayback-only apparatuses manufactured at a | ow cost

ot i Togt bar=Sanee, i Thts To PLa¥hortpaLbrors FoS

25805Uf &y £onpatibiLity unless an AVDP of the 256th

[ ogi cal sector nunber nust be witten. [0077] Thus,

[o@pephown in Fig. 3, in the present enbodi ment, by
assigning an area fromimediately after the place in
Whigdveddie R isvyy idiendtad nidd ahizat 1on-difBtOice is
the place of the 512nd | ogical sector nunber to a

pré@seryedhiii @, by t thHCEONBSr PSS HFecho keep anstate in
whi ch an AVDP can be witten in the 256th | ogica

hamsgctroy therbetsen dme fhéumepp endrdat enMett EDgPct@Pebence,
started fromthe 512nd and after. [0078] Fig. 4

nanglusthat2s6teh ptogessl ngeprocetsréi fofcul br oat bé ngadfiged.
optical disc in a formof a flowhart. [0079] 36

Thus, there is a request to write AVDP in the 256th logical

sector. Also, in particular, playback-only apparatuses

manufactured at a low cost are sometimes capable of reading

only the AVDP of the 256th logical sector, and thus it is

not possible to ensure compatibility unless an AVDP of the

256th logical sector number must be written.

[0077]

Thus, as shown in Fig. 3, in the present embodiment, by
assigning an area from immediately after the place in which
the VRS is written at initialization time to the place of
the 512nd logical sector number to a reserved area, it
becomes possible to keep a state. in which an AVDP can be
written in the 256th logical sector number in the future,
and data writing can be started from the 512nd and after.

- [0078]
Fig. 4 illustrates a processing procedure for

'formatting an optical disc in a form of a flowchart.

[0079]



SO07P0636 First, an area having |ogical sector nunbers
O to 511 is reserved (step S1). [0080] Next, dunmy
data is recorded in an area having sector nunbers O
to 15, the area is padded (step S2), and then a VRS,
whi ch is one piece of standard information defined by
the UDF is recorded, fromthe sector having a | ogica
sector nunber of 16 (step §3). and the formatting of
the disc is termnated. [0081] Fig. 5is illustratesggss
a data layout after performng additional recording
once on an optical disc having been subjected to the
i niftiTRAbz &0 GF P dEEIhd R e Ny &

., in Fig. 3. 10082 A packet-writing nethod is applied
lst%?%ﬁ#%?%g(%Be%.%}%c (descri bed above). The witing
[oégo he user file data is started fromthe 512th

ogi cal sector imediately after the reserved area,

an xt,.the file systemdata,related to .this is
wr %te?{ gcri . dﬁtngn%ﬁ‘ i#aét asylsst err%cé)a]ia&aeq nct utfes™ tHe h@[‘fﬁrfq ISeeCtor
ruct 4 e cribing_t L nf, or e} n
i O 2 Bg3of bl nes kgl of L o8, 1 Lo LBE: o
VRS, VOIRAE, DES CEl PLOT e SEWENSEI n i DEL UHLEo PASE Eon defined by
information on the file systemstructure in the
thOWpeal s dhS€orded,/ from the sector having a logical sector

number of 16 (step 353), and the formatting of the disc is
terminated.
[0081]

Fig. 5 is illustrates a data layout after performing
additional recording once on an optical disc having been
subjected to the initialization processing with the data
layout shown in Fig. 3.

[0082]

A packet-writing method is applied to writing on a disc
(described above). The writing of the user file data is
started from the 512th logical sector immediately after the
reserved area, and next, the file system data related to
this is written. The file system data includes the UDF file
data structure describing the information on the UDF file
system, VDS, LVIS3, AVDP, etc.

[0083]
The VDS (Volume DPescriptor Sequence) includes basic

information on the file system structure in the optical disc,



SO07P0636 in which information on the content of the
volune structure "is described, such as the start
positions of partitions (Partition) and LVIS (Logica

Vol une Integrity Sequence), and pointer information

to the root directory. [0084] The LVIS is the data
including information on the state of an optica

di sc, for exanple free areassi ze and the nunber of

files of the optical disc. [0085] The AVDP (Anchorgg7poese
Vol unme Descriptor Pointer) is the data including

BT AR PR P B
1 ML 30K 44101250 0EELOEE g V0B, 200

(PdPeirive) \§§§ EVFSpkﬁ&&ﬁcafng?fﬂﬂeAygﬁé §1£§C§%8§%nég

| east in the two placeS out o ree ace

an@566 i @81 Tk o sRet Dbn (45t t AYDRY o t Eh&é%ﬁggf ecor ded

sector nunmber N, and a | ogical sector r |l ess
[0adwn 256 sectors from N (2nd AVDP and 3rd AVDP). Al so,
the surplus area between the 2nd AVDP and the 3rd

AVDRd LVIsubjseatred daa spaideh N i f D08V o rvfes S0OWh i the state
Fig. 5 in a state in which additional recording is
of yam thimﬁlxﬁi$nJﬁﬁbtﬂﬁfﬁm@S@ frbataisat 9is8yand8the
number of files of the optical disc.
[0085]

The AVDP (Anchor Volume Descriptor Pointer) is the data
including information on the start position and the size of
the VDS.

[0086]

In the UDF, in the volume structure in which packet
writing has been performed, VDS and LDVIS are freely placed.
However, it is determined that two VDSs are placed, and an
AVDP is recorded at least in the two places out of three
places of the 256th logical sector (lst AVDP), the last
recorded sector number N, and a logical sector number less
than 256 sectors from N (2nd AVDP and 3rd AVDP). Also, the
surplus area between the 2nd AVDP and the 3rd AVDP is
subjected to padding.

[0087]
As shown in Fig. 5, in a state in which additional

recording is yet to be performed on a disc {that is to say,



SO07P0636 in a state in which finalization processing
has not been perforned), the final AVDP cannot be
witten in the 256th |ogical sector. The AVDP is
recorded in two places, the |ast recorded sector
nunber N at this point in tine and a |ogical sector
nunber | ess than 256 sectors fromN, and thus it is
possible to prevent conflictikng with the UDF format
and to ensure conpatibility with disc playback S07P0636
apparatuses. [0088] Fig. 6 illustrates a data | ayout
after perform further additional recording once on

in tehestaydts ddl wh)ggh el 2 Helern siits) eet BERY oh@:henot been
addi ti onal recording once shown in Fig

perpfaws@@ ithehg F-hoV IR Gpprotedes dﬂww‘e%glrbntlaed%%th
descri bed abov%=e Fol | owi ng the | ast sector of the

FsF Eea, ¥ APk Hﬁ] CRedsd ghip 2LLWP | Rlgees, the
t ed th | ded |l o | t
las}n?%%eﬂ%ﬁﬁ e e@fﬁf%@?%lé%%fﬁf@é’ Lud,
Log il dSHEY nuifisef 'd'ﬁ-s Y SIS rom g and thus

ik I oy S pleed gt e

o
andvgcé)z d o the nzggér:vfp ui;l%;&g;% eﬂti)\/\é/é{e%ct LS ¥k§5‘@]§\;€§%§ratuses
[0 ected to paddi ng. 39

Fig. 6 illustrates a data layout after performing
further additional recording once on the optical disc having

been subjected to the additional recording once shown in Fig,

5.
{0089]

A packet-writing method is applied to writing on a disc
(described above). Following the last sector of the

recorded area, the writing of user data file is started
without leaving unrecorded logical sectors, and the file
system data is written immediately after that.

[0090]

The file system data includes information on the UDF
file structure, FSDS, VDS, LVIS, AVDP, etc., individual
AVDPs placed at the last recorded sector number N, and a
logical sector number less than 256 sectors from N point to
respective VDSs, and the surplus area between the two AVDPs

are subjected to padding.



SO07P0636 [0091] Al so, each tine additional recording
is performed on a disc, each AVDP newly witten does
not point to an old VDS, and thus the file system
data recorded before is not referenced fromnewy
recorded file systemdata, thereby the data becones
invalid data. [0092] As shown in Fig. 6, in a state
in which additional recordigg_is still perforned on a
disc (that is to say, in a State in which 070636
finalization processing has not been perforned), f%e
final AVDP cannot be witten in the 256th | ogica
[0G%kk or. The AVDP is recorded in two places, the |ast
recqorded sector, nunber, N at this point in tine and a

| odilEalr S8t immpeld e alhaip 56 it tiot PHrigimgd on a
.and thus _it is possible to prevent conflicting with
dlst";rre b Ffof Matme%ng ot EhShr O%%nfb%‘fi%‘:”rﬁytw g‘h %lit‘écVDS'
: 0093] Fig. [
andiAiY o %PPJZE"E%?%Z% I g =77 AT AT SR proceeti ng
' [ ' ' . 0094] _ As
re ol PG N S00Feedi EhPe Qrnit Ftne ATy cne

daﬂ%¥gé§gm§§0{ﬁ@a Wpigh is the sector inmediately before
t

e sector on Ich first user data file is recorded
fodsp@ reserved area. [0095] 40

As shown in Fig. 6, in a state in which additional
recording is still performed on a disc (that is to say, in a
state in which finalization processing has not been
performed), the f£inal AVDP cannot be written in the 256th
logical sectecr. The AVDP is recorded in two places, the
last recorded sector number N at this point in time and a
logical- sector number less than 256 sectors from N, and thus
it is possible to prevent conflicting with the UDF format
and to ensure compatibility with disc pléyback apparatuses.
[0093]

Fig. 7 illustrates a data layout after performing
finalization processing on the optical disc shown in Fig. 6.
[0094]

As shown in Fig. 6, from the 32nd logical sector to the
511st logical sector, which is the sector immediately before
the sector on which first user data file is recorded is a
reserved area.

[0095]



SO07P0636 In the finalization processing, the
recording of AVDP is started fromthe 256th | ogi ca
sector in accordance with the restrictions and
essential conditions on data witing in the UDF
Next, dummy data is witten fromthe 32nd | ogi ca
sector to the 255th | ogical sector, imediately before
the place where AVDP is reggrded, and fromthe place
i mediately after AVDP is recorded to the 511st  gq4pg636
| ogi cal sector, and the sectors are subjected to
add|n%1 [0096] The AVDP recorded fromthe 256th
| odifcd @sé:é'{r@'hﬁéltﬁt@ RrPdars i VIISs GerquEing |of AVDP
. _syste re recorded by the |ast
is HRts Cﬂ r?fé %n%%g i PV nFBFhAE | b #SCOFHaREE afith

oj nt.

eng s P9y iF e Snhial oSt "ﬁhFl”FSscovnd%t%mwg in

en] el fodlRe St bEout Mifent ESRE coelapil ot can
sod 16 1851 0% 35002l SO 0o | 520 < POSSLILEL (D

e resftrictio and essen con

pléj@é %H\éfé | Agpp N & hfe%decﬁ'b"\gﬁfgrfr&ﬁet}%/ l%&@cﬁ%@tﬁlately

the outer circunference 1s prone to dama

affdNgefp PSs AdcdRgeyises ¥ho i 81 handhingsi h§e<§’t§£ Jn@d the
contrast, the AVDP of the inner circunference, nanely

seéﬁ&kéﬁﬁﬁé1é&&ﬂé@&e§e@éQ{add§nglfflCu|t to be damaged.
. Also, there are playback-only apparatuses capabl e of
{o0%®sdi ng only the AVDP of the 256th 41

The AVDP recorded from the 256th logical sector points
to the two VDSs in the file system data, which were recorded
by the last additiocnal recording, the VDS information is
fixed at this point in time, and it becomes impossible to
additionally record on this optical disc in a format
complying with the UDF after this.

[0097]

By the two AVDPs in the file system data, which was
recorded by the last additional recording, it is also
possible to meet the restrictions and essential conditions
on the data writing in the UDF. However, the AVDP placed at
the outer circumference is prone to damage by the fingertips
of the user who is handling the disc. In contrast, the AVDP
of the inner circumference, namely the 256th logical sector
is difficult to be damaged. Also, there are playback-only

apparatuses capable of reading only the AVDP of the 256th



SO07P0636 | ogical sector, and thus it is possible to

W dely ensure the conpatibility with the data | ayout

shown in Fig. 7. [0098] Fig. 8 illustrates a

processing procedure to be perfornmed when a new disc

is loaded into the recording section 4 in a formof a

flowchart. [0099] First, the outernost circunference

of the recorded area or thg.256th |ogical sector is

accessed to obtain the file systemdata, and the S07P0636

anal ysis thereof is performed (step S11). [0100]

Next, a determ nation is nade on whether a | oaded disc
logicalctrdadi e qnd dgns12it %i@o%i%%lelﬂ?ﬁmt‘fi’b@ﬁly ensure the

processing is, defined separately. [0101] Here, if it
coRRatddt ek hhetl to W ATT ebdveabl #o1R 13 F@cobni zed

Oéﬁ? a read-only disc (step S14) thereafter, and if it
recognized as recordable, it is recognized as a

Gk dt 6 3B Ao BSOS Gt ng
pe%f" il A T S TR
S5 P €075 NSy oflzcr flowchart.
[0099]
First, the outermost circumference of the recorded area

or the 256th lcgical sector is accessed to obtain the file

system data, and the analysis thereof is performed (step

Si1).
[0100]

Next, a determination 1s made on whether a loaded disc
is recordable {(step $12). This determination processing is

defined separately.
[0101]

Here, 1if it is determined to be not recordable, it is
recognized as a read-only disc (step $S14) thereafter, and if
it is recognized as recordable, it is recognized as a
recordable disc (step S15) thereafter.

[0102]

Fig. 9 illustrates a procedure of determination
processing to be executed by step 512 of the flowchart shown
in Fig. 8, of whether additional recording on a disc is

possible or not.



SO07P0636 [0103] First, the 256th | ogical sector is
accessed, and whether an AVDP is recorded is checked
(step S21). [0104] If an AVDP is recorded in the
256t h | ogi cal sector, next, whether the border of the
recording area is closed is checked (step S22).
[0105] If the border is closed, the disc is
deternmined to be in a recoq?able state (step S23).
[0106] On the other hand, it an AVDP is not recor%ﬁ%P0636
in the 256th |ogical sector, or if an AVDP is
ecorded in the 256th | ogical sector but the border
[O{%§hot closed, the disc is determned to be not

recgar dabl st.ep S24). [0107 Fig. 10 illustrates a

pr %&?%’n%h%r (ﬁe%t&f Aell,oqlrf'aé f*Jc?r%OlbflSa FESRII 1, 2Fbr

recor din r.data onto.a.disc after, 6 havin een
o G ol it SO BRH oS of ISP eS| hHE | ORI Ty
[0 gprding and before finalization processing). [0108]

Irst, file data is recorded in a formof recording

addis ional t: [ | .8, l.eqi ect or. of, the

ou? éftr r?gls t§L "l% rlc%u ?ﬂﬁgedrde%céecp 0 tt%% f22§060t§qd gloP lrcgaa:L (gsqefcetpor’
nesBL)whdtHIOt®S border of the recording area is closed is

checked (step S22).
[0105]

If the border is closed, the disc is determined to be

in a recordable state (step S523).
[01086]

| On the other hand, if an AVDP is not recorded in the
256th logical sector, or if an AVDP is recorded in the 256th
logical sector but the border is not closed, the disc is
determined to be not recordable (step S$24).
[0107]

Fig. 10 illustrates a processing procedure, in a form
of a flowchart, for recording user data onto a disc after
having been formatted (including a disc of after
additionally recording and before finalization processing).
[0108]

First, file data is recorded in a form of recording
additionally to a file in a logical sector of the outermost
circumference of the recorded area (step S$S31).

[0109]



SO7P0636 Next, the UDF file data structure is
recorded in a form of recording additionally to the
above-described file data (step S32). [0110] Next,
two VDSs and LVIS are recorded in a formof recording
additionally to the above-described UDF-file data
structure file data (step S33). In the vol une
structure, a VDS and a LVI §sare freely placed. [0111]
Next, AVDPs are recorded in a formof recording S07P0636
addltlonally to the above-described VDS and LVIS (step
The AVDPs |nd|cates the two VDSs, respectlvely
[owfz]t Ehet ROESid e darkdy sdaety e deormmspidedsm a form
sectors in a forn1of recording additionally to the
of AAIST I A idrienally sibj it P o TRRIRE RSt Bple data

S35) nd then the AVDPs pointing to the two VDSs,

(SHER s éﬁiVely are recorded in a formof recording

[Oqi itionally to the dummy data (step S36). [0113]
11 illustrates, in a formof a flowhart, a

Pr8gess g PiALRIULS o d Lnal ilng A opti.£alo d) o6

First data i s recor In an area navl ng

redaf"fg%lﬁ? ﬁ%%l?&%lﬂge#%r% e C ke (hp &) CIpr ALY Haa
g, area i s

st ad ot 10 paddi N {SteM ¥4 1n the volume structure, a

VDS and a LVIS are freely placed.

[0111]

Next, AVDPs are recorded in a form of recording
additionally to the above-described VDS and LVIS (step S34}.
The AVDPs indicates the two VDSs, respectiwvely.

{0112]

Furthermore, dummy data is recorded in 255 sectors in a
form of recording additicnally to the AVDP, the sectors are
subjected to padding (step S$35), and then the AVDPs pointing
to the two VDSs, respectively are recorded in a form of
recording additionally to the dummy data (step S36).

[0113]

Fig. 11 illustrates, in a form of a flowchart, a
processing procedure for finalizing an optical disc.
[0114]

First, dummy data is recorded in an area having logical
sector numberé up to 255 in the area reserved at the time of

disc formatting, and the area is subjected to padding (step



SO07P0636 S41) [0115] Next, an AVDP is recorded from

the 256th | ogical sector (step S42). The AVDP

recorded here points to the two VDSs in the file

system data, which were recorded by the | ast

addi tional recording, the VDS information is fixed at

this point intinme, and it becones inpossible to

additionally record on thigsoptical disc in a fornat

conplying with the UDF after this. [0116] Then, g57p0636

dummy data is recorded in a surplus reserved area

fromthe position on which AVDP has been recorded to
S4l)he 511th logical sector, the area is subjected to

paddi ng (step $S43), and the finalization processing
(05l erminated. Industrial Applicability [0117] In

{nfeBtes et AGentt or e BPEPbide (8 At 1SpaeT) ector
(o T s (A s Py LD P b GHICL bt et st CEe
in thd Mg SRR RN WIth (PR rfPer ol gy e fade
aadiftHrfedldd S, G danst | fioflasheel FRIMYat this

gl ven of an enbodi nent In whi ch t he present 1 nvention
poirk “iffXime, and it becomes impossible to additionally
record on this optical disc in a format complying with the
UDF after this.

[0116]

Then, dummy data is recorded in a surplus reserved area
from the position on which AVDP has been recorded to the
511th logical sector, the area is subjected to padding (step
S43), and the finalization processing is terminated.
Industrial Applicability
[0117]

In the above, a detailed descripticn has been given of
the present invention with reference to the specific
embodiment. However, 1t is apparent that those skilled in
the art can make modifications and substitutions of the
embodiments without departing from the spirit and the scope
of the present invention.

[0118]
In this specification, a description has been mainly

given of an embodiment in which the present invention is




SO07P0636 applied to the case where additiona

recording is perfornmed on an optical disc allow ng
recording only once in conpliance with the UDF fornat

defi ned by OSTA. However, the gist of the present
invention is not limted to this. The sanme advant ages

can be obtained by applying the present invention to

the case where the simlar pestrictions are inposed

on a file systemformat such that when file systemqy-pg636
data having contents not fixed until the term nation

o{_ gdditional recordi ng is,ELaced at the_inner
aPRt+eAnFr Bt eCasgat B Reist Lt EBREL nEBERFYiREcHP dREr formed

fron1t€e i nnernost__circunference. Al so, the type of a
on |4 PRI hEP et i 7 5L AL SHEEPFALAE| SOV nPYER 16 an
ical disc. [01 t t
Bl Aitbe it $04r0hy ERGBUEIRY phI B 5B  novever,
i fj ' th t f this . .
eng IR 4k PO e B0 | Do BROL BN s Dhat MhBmi pegh Fpnghis-

Th%?&%ﬁ% aé@aﬁﬁ éstgaﬁeﬁgrgkgﬁéﬁgﬁ ﬁggé%ﬁ%?gﬁﬁépgﬁzégggent

present invention, ft appé

inBen€oNsi der et Afse SPHELE3Bne GALMBI L. L AHR Bt ions are

recordi ng apparatus for performng additiona

impOESH dbMGa OFY Pe Ok $Et &MCIHBAEY SuPhUERLETYhOR FPOLCAlLstem
sectors in conpliance with a predeternined file

datystiemA@reditentls fde predet ennineehéi terhyY8h€Mbn of

format, reference information to file systemdata is
addtet esmd etk ¢ording ecorgedcat heashei dnner circumference,
data must be continucusly recorded from the innermost
circumference. Also, the type of a recording medium is not
specifically limited to an optical disc.
[0119]

In summary, the present invention has been disclosed in

the form of exemplification, and the contents of this
specification should not be construed in a limiting sense.

In order to determine the spirit and the scope of the

present invention, the appended claims should be considered.



two places out of three places of a first |ogica
sector of a disc-inner circunference, a second and a
third logical sectors of an inner circunference from
a last-recorded |ogical sector, the data recording
apparatus conprising: disc-initialization neans for
recording standard information at a predeterm ned

| ogi cal sector position frogyg an innernost
circunference of the disc, reserving an area fromgy,pgg3e
I medi ately after the recordlng of the standard
information to |nned|ateI% before a fourth | ogical
sector being a file-data“F8&YPding start position

including the first ical sector, and perform.ng.
inith ﬁ%%ﬁ%?%ﬂﬂl%eapﬁg%%tu%nfamaomﬁ% 0y e%%%‘?h@nal

f d dat da
Wiiasai g o MR
h f f t t )
in [ ”%écae.%ﬁ%SnS aV| R PR S e AR T Aee

thé:E%%ﬁé%é%ﬁ&éﬁ §%§%Vfg&@%§9 Péf@réggécfﬁfor atlon

recor ar ea recor

ref
o P S @%Ms%s%&%%ﬁﬂﬁ%% g Atk be e o

two Ogglé@ﬂis ot B5 Hrad prness chf C&'”fff@lf‘cfoé{@ﬁrlté‘gctor of
| ast-recorded | ogi cal sector. 2. The data recording

a @PpeFainsr actedeh Ngrdfcd] ad BdeondMBi&i & £herd logical
predetermned file systemformat is a UDF (Universa

sedlieis Foff nat )irted erai nechbyr &XJA {£phi £alaSt oragerded
Technol ogy Associ ation).
logical sector, the data recording apparatus comprising:
disc-initialization means for recording standard

information at a predetermined logical sector position from

an innermost circumference of the disc, reserving an area

~from immediately after the recording of the standard

information to immediately before a fourth logical sector

. being a file-data recording start position including the

first logical sector, and performing initialization of the
disc; and

additional recording means for recording file data and
file System data continuously from the fourth logical sector
{(note that in the case of a disc of immediately after the
initialization and having no recorded file data) being
immediately after the reserved area or a logical sector
immediately after recorded area, and recording reference

information te the file system data in two places, the



3. The data recording apparatus according to Caiml,
further conprising finalization processing neans, when
the additional recording means conpl etes additiona
recording on the disc, for padding with dunmy data
froman inner circunference of the reserved area to
i mredi ately before the first logical data, starting
recording of reference intoyfation to file system data
addi tionally recorded last fromthe first logical g57pp636
sector, and padding with dumry data an area from
|nned|ately after the recorded reference information
Seq%nql MR Bl yhbefotedifr! FoTFeRS| 0Fi @al 18ketor. 4. A
. met hod of recordi data for addltlonall recordi ng
Cl%cﬁl T ST n ?%‘Hiﬁg al pF LT EEFeYIes F%%FE%% §%€F6Fs in
conpliance with a predetermned file systemformat, in
t he predeternined file systemfornmat, reference
tlon to e systemdata is detern1 ed.t 0. be
Focol TR el= | Sasereing %%pa%%%e%%wmn&g SRR b
t he f | 0 f
w%eex@f}?ec%eo U%Jé{esﬁnln&i Cﬂlesds%} den? %tlogl%a

di sc-inner cir erence, a secon

Ur?fx?él%aql Oh; &0 FOAR étF'cﬁ%&‘@irﬁ{ﬁé‘&% r@ﬁhﬁe @%155?%989&1%

 ogi cal sector, the nmethod conprising t

Teéﬂég&égytAggégigglégy recordi ng standard |nfornat|on
a predeternined | ogical sector position froman

|nnernDst circunference of the disc, reserving an
area from imediately after the recording of the
31 antlak ddd0d of dBGF@Ng apparatus according to Claim 1,

further comprising finalization processing means,

when the additional recording means completes
additional recording on the disc, for padding with dummy
data from an inner circumference of the reserved area to
immediately before the first logical data, starting
recording of reference information to file system data
additionally recorded last from the first logical sector,
and padding with dummy data an area from immediately after
the recorded reference information to immediately before the

fourth logical sector.

4. A method of recording data for additionally recording
on a disc including a plurality of logical sectors in
compliance with a predetermined file system format, in the
predetermined file system format, reference information to

file system data is determined to be recorded at least in



to inmediately before a fourth |ogical sector being a
file- data recording start position including the
first logical sector, and performng initialization
of the disc; additional recording for recording file
data and file systemdata continuously fromthe
fourth |l ogical sector (note that in the case of a
disc of immediately after_t _initialization and
having no recorded file data) being inmrediately a%%%
the reserved area or a logical sector imediately
after recorded area, and recording reference

twq Ffleyars ot (f thede Irlasyst erd datBlist tlegbtakesectde of
second and the third | ogical sectors of an inner

2 STUFS e rfdd FHEHRIMCS ast -3eendeand oy Wl rdekedical
and when conpl eting additionally recording on a disc,

SeGYE i FatdTont B dsisi T e R of T vt ¢+ i e sied
ffoman .inner_circynference of the reserved area to

log iSRS FHorE TR (TR DI E At he ettt s Starting
recordi ng.of. _.ref.erence infornation.to the, l.a ,
e OBy T ot o SRS e BIESsa e SPmRT Ao 2t
j « ith.. rea from. di at e
@ AR QTSR AL ER [ E R A Einlos

ciﬂdﬂH%@fEﬁﬂé’5¥ﬁfHé3&fgﬁjiig%%kiéﬁﬁfﬁﬂ 5¥%§c%%%€ieA

comput er program describ nputer-rea

imrfe e 1 LAUSE tﬂqé%ﬁﬂirﬁc’& SKecAlt esﬁl%aeééiﬂgféﬂﬁation
Y udi ng a

erfornmng additional recording on a disc inc
to Plmked idte 10f WOt €ala SRS 18y LD 4 NEe e Ih@ o file-

predetermned file systemformat, in the predeterm ned

datfd I#®cording start position including the first logical
sector, and performing initialization of the disc;

additional recording for recording file data and file
system data continuously from the fourth logical sector
(note that in the case of a disc of immediately after the
initialization and having no recorded file data) being
immediately after the reserved area or a logical sector
immediately after recorded area, and recording reference
information to the file system data in two places, the
second and the third logical sectors of an inner
circumference from the last-recorded logical sector; and

when completing additionally recording on a disc,
finalization processing for padding with dummy data from an

inner circumference of the reserved area to immediately

before the first logical sector, starting recording of

reference information to the last additionally recorded file

'p0636



systemformat, reference information to file system
data is determned to be recorded at least in two
pl aces out of three places of a first |ogical sector
of a disc-inner circunference, a second and a third
| ogi cal sectors of an inner circunference froma
| ast-recorded | ogical sector, the processing
conprising the steps of: digg-initializing for
recordi ng standard information at a predeterm ned
| ogi cal sector position from an innernost
circunference of the disc, reserving an area from
syStfifediaitdel i tRadd Heg rekidr dilwgnonfdatre &t ahded df rom
. information to imedi ately before a fourth | ogical
1mmechadre peiHg oF fite-reRR PO R RN <R akR PRI tiom TO
. including the first logical _sector, and perform ng
TGS Y GG D et AL B £ bt r*Cor di ng for
recording file data and file system data continuously
fromthe fourth |ogical sector (note that in the case
f disc of immediately after the so  SO7PO636
i mriftien TR AT oDl ofuch sombi@ areadenye

i i at fte Y '

o TRl R S or e ooy e et R R ke di ng
- i Y c "o

e e e T A e ot o e eaetond o
pldFhl el €I T Lr encec d oM i heohdsiakecasded 4 ogi cal

sector; and ‘when conpleting additionally recording on
preéddl Stnindd Nal 12 al§ el 06a8SE NJih OFhdasEh gt Mhined file

dummy data froman inner circunference of the
sydeSeruetha eard fetdnedi difbymation to file system data is

S07P0636

determined to be recorded at least in two places out of
three places of a first logical sector of a disc-inner
circumference, a second and a third logical sectors of an
inner circumference from a last-recorded logical sector, the
processing comprising the steps of:

disc=initializing for recording standard information at
a predetermined logical sector position from an innermost
circumference of the disc, reserving an area from
immediately after the recording of the standard information
to immediately before a fourth logical sector being a file-
data recording start position including the first logical
sector, and performing initialization of the disc;

additional recording for recording file data and file
system data continuocusly from the fourth logical sector

(note that in the case of a disc of immediately after the



before the first | ogical sector, starting recording of
reference infornmation to the last additionally
recorded file systemdata, and padding with dumry
data an area from imediately after the recorded
reference information to inmmediately before the
fourth | ogical sector.

- 50 -
S07P0636

initialization and having no recorded file data) being
immediately after the reserved area or a logical sector
immediately after recorded area, and recording reference
information to the file system data in two places, the
second and the third logical sectors of an inner
circumference from the last-recorded logical sector; and
when completing additionally recording on a disc,
finalization processing for padding with dummy data from an
inner circumference of the reserved area to immediately
before the first logical sector, starting recording of
reference information to the last additionally recorded file
system data, and padding with dummy data an area from
immediately after the recorded reference information to

immediately before the fourth logical sector.




