SO7P0636 DESCRI PTI ON DATA RECORDI NG APPARATUS, DATA
RECORDI NG METHOD, AND COVPUTER 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 nmethod, and g conputer program which
additional Iy record data onto an only-once recordabheppess
optical disc, such as a DVD-R, a DVD+R, and a CD-R

for exampl e. 0002
P [ ] DESCRIPTION

DATA RECORDING APPARATUS, DATA RECORDING METHOD, AND

COMPUTER PROGRAM

Technical Field
fO001]

The present invention relates to a data recording
apparatus, a data recording 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
énly—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 additionally record data on a
recording medium a plurality of times in a format complying
‘with the UDF {(Universal Disk Format) (a registered trademark)
defined by OSTA (Optical Storage Technology Association),
and in particular 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.



More specifically, the present invention relates to a

data recordi ng apparatus, a data recordi ng nethod,

and a conputer program which additionally record data

on a recording nmediuma plurality of tinmes in a

format conplying with the UDF (Universal D sk

Format) (a regi stered trademark) defined by OSTA

(Optical Storage Technol ogy sAssociation), and in

particular relates to a data recordi ng apparat us, §07P0636

data recordi ng nethod, and a conputer program whic

additionally record data on a recordabl e recording
Bagiksiamica Altural ity of times in a playable state by a

OpI ayback-only apparatus. - 2 - SO7P0636 Background
(00K [ 0003] A disc-type recording nedium (in the

follow ng, called an."optical disc" t ich

opft SAFCr g S T ASBR BOITCH B FheDyB (Brgrea <2 LLed

Versatil-e Di sk, CD. (.Cqormpagt. Disk tc.,..h :
an é)ﬁlst&cf é:gésr?e Ni 3@3 E)“’rhela?%' Fo e i’y')héas ol Ng° g%)r‘r)plujtee(%’
suchl 685 ANPGRS SAB pALIOPH (A ERGNAS Bsk),

arge storage capacity and i's capabl'e of rando

et ACCR3S NGy iN130 b MK & 13 LYUBL -ANP., JBGNEd G ring

recordi ng nmedirum there 1's no concern for abrasion

comph@ cdamrage On i &FAcY-dinkeyd aaa-ind eadimebpthiead disc
crash, etc. Also; the disc surface is strong, and

hast Benerigs lsoWrbek cebaagadeniali dajapdiss of nedrekant
years, recording/playback apparatuses using optical
accéissisg.sup sas andVReRa adiMxR-tant: anddnR haveadsbing
been devel oped and manufactured, and the opti cal
meddusG s takeaniideny usedefrorfoexatptasidrorarektdzmeae on the
recordi ng nedi a and external storage devices for
recognpugefsce] @04fading,Foreagkanpsy, tdites UDRlso, the disc
(Universal Disk Format)(a registered tradenark)
surdefened IsyrOBTA @@t ithalreSticy dgw’ Tachnotiogyccidental data
Associ ation) is known as an optical disc format _
losRavi A§ WEgENEorSaLShi IHeapHOEES /adanptack radfiaratgises using
Non- pat ent docunent 1). The UDF corresponds to an '
optigpleRdRcsti SHteeBnifqiy bRt e IV&HR-E@BFUE-D-R have
standard (the 1SO1EC 13346 is a successqr of . _
als9gh§660 deiRd °P§ L e TRSHFATF HEd n@Eh 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 Association) is known as an optical disc format
having high compatibility {For example, refer to Non-patent
document 1). The UDF corresponds to an implementation
technique of the ISO/IEC 13346 standard (the ISO/IEC 13346

is a successor of IS09660, and is corvesponding to increases



- 3 - SO7P0636 in disc capacity and the nunber of
files), which is known as ECVMA (European Conputer
Manuf act urer Association) -167 (For exanple, refer to
Non- pat ent Document 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
recording apparatuses. [0003] _ In the UDF, by
adopting a packet-witing nmethod, it is possible t$07P0636
perform processi ng, such as addition or deletion of "a
~ file to an optical disc through a normal file system
in paseheapackéty- wiid ithg mersa mEntfiidieed hetel clidts ¥own as
witten with a packet structure in which a |ink bl ock
ECMan d Epg QP RN CoPitess Mare Ecdntded Aeisiie sy dat®!, (For
angrtmo un- Qut areas .are provided g} t he eﬁﬂgff th
eXAPRAF  dZELETTHE SeR BTtk P Ued Jas [TThk Hteys the UDE
(Linking Area), whi are junction are bet ween .
hash BEROuR, “SEEES TERL St F5° O eEr KRS S et diee
b o.w.ite. i t. st e
coo Ay s opYthe T e e A 1Tk G e
rechirkg gyéé?ggdyggg%_playback conpatibility is achieved
.oon tﬁ w t hout any special read prograns, and the
[oogenptents in an optical disc can be operated in the
same nmethod as a hard disk, a floppy disk, a USB
(Unih versalipBer bl a8Ypr ihhashpaerREY wrileWeeheth®di 8t is
cases of a recordable recording nedium such as a
posBVPIR t3 D¥BRFBrmapecacElliRg,etstich @6 elrd dideoar®letion

erased only froma directory, and are.left as they -
of 4 £i507P0636 abe icall ke skectirdiuat redidinal G006E system.
In the packet-writing method mentioned here, data is written
with a packet structure in which a link block and four Run-
In arcas 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. It is possible to write into the UDF from almost
all the Operating Systems (08), also the written files are
file systems whose playback compatibility 1s achieved on the
_0Ss without any special read programs, and the contents in
an optical disc can be operated in the same 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



In the case of a recordable disc, such as a DVD-R, a
CD-R, etc., there are restrictions that witing in a
physi cal sector can be carried out only once, and
data nmust be witten continuously (increnmentaly)
toward the outer circunference w thout placing free
| ogi cal sectors. This neans that in the original UDF
format, after data is pre-nmgstered, all the data nust
be witten in one piece into a nedium (simlarly tg TP0636
the way of witing into CD nedia by |S09660). [000 f
Thus, in order to allowfiles on a CD-R and a DVD-R
areg dnpk hRodrFPEdiver ¢S +i n the sanme manner as a hard
[ooﬂ ?k OSTA added a Virtual Allocation Table (in the
8i Flowi ng, called a "VAT") and a nethod of recording
ng V|rtual Partition e t andar The
#n i s an® aﬁﬁl??onaFeagfghg%?ugfﬁFé Sgﬁg aalgc%VD r 4
CD- hnc EglngtﬁeE@b %ef% SQQQQQHQQﬁbg,a&akxqqg.gf%§§ at

Whi CH f716s are actually recor and

phyggggg%gétsgr £8P %dlcrégrtrl%d{]%%tl QH1GAlRAdr %gﬁ;gn lata must

le on a |sc o) e other "data i's

be @rh@%ﬁahoﬁgﬁhﬁ%%ﬂ%n ti%crr%lm%@@taqq, U%Io%glrtdﬁech\éABut@id

thus it is possible to handl e a nedlun1to be witten
cirsamyerthakl ¥idpout bl alcsS n g FRdicUMRlilcaw RGJSHFWEOM This
reading and witing. [0008] - 5 - SCVP0636
meaA8COhdtnghythbyocat haghilngpx VA k@ ,a aditss keee difngre—
apparatus, it becones possible for an only-once
masteecoddable theoddtagmued e wsluctheas ia YR Riexe into a
DVD+R, and a CD-R to record additionally. [0009]
medThe posmilenlygf ta VAT way bé piracdddf rieeloy dnmedia by
packet structure, but a VAT ICB (Information Contro
‘ISOBPoEk) pointing a VAT is determined to be placed at a
sector backward as nuch as a link area fromthe fina
[008é¢tor of the recorded area. For exanple, a proposa
has been made of a data recording and pl ayback
appatst ust (P eteexapphblovefétefooPatefP~Boetfedt DYP-R to
in which at data_playback time, past recording data
be W%@%fbﬁdaVFéEBFéﬂﬁglﬁe&@ﬁwﬁ@&ﬁ BenRgfeféndediagyl disk,
VAT han the VAT recqrde

osth, ﬁ%%inéna ¥ TERe T B2oPaad Aed abiet navs £D6r dicng oving,
t t di t t he VAT d
ca1 JF8L 4 ThuBP) gniet: mRERGEr o2 th%fﬂa@ﬂeelslngr ghite
dﬂ t [ d.of the
parfLELORN Yo' B8 HoPr Ak ghdrieC rod i Py (A Sdditional
datgpgemayare ot opl ayRAck {1, 0E. BasE re%gmed%% L& g

recordihg nmedi um ¢an reference readi n

log1ﬁg30538£ EQQQ ggewﬂéghr%ﬁﬁégegé%tahQ% l@?&é%ald@a and
e recor ed ar ea recor It 1s
virPQéﬁ'Q&&réQsé§SE82§e§pBﬁ§Enbe%grQh@gl%biE%l 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]



[0010] Here, in consideration of the convenience of a
user, it - 6 - SO/P0636 is preferable that a
recordi ng medi um additionally recorded in conpliance
with the UDF can be played back by a playback-only
appar atus before being subjected to speci al
processing, such as finalization, etc., that is to
say, in a state of allow ngadditional recording. For
exanpl e, still images, noving images, etc., captured-pgs34
by a digital canera and recorded on a DVD are t aken
out ded_into a DVD player for outputting and
dléﬁFﬁﬁahﬁg%ﬁe Pﬁa@§§acgﬁ&gtﬁeNaTo§&eé &g &n HeFOE HRE

taI C ato catur
aprf \‘/151' nﬁff % a_rod"tci% desHHdaPLe

AL AR lsv“n?fs @%F%Wfort c e e vo

recogggr 119 ;3RRgHY uses to nalntaln t he conpatlblllty
ese exi sting discpl ayback-only appar at uses.

roopan exanple, there are reports fromusers that a
novi ng-i mage DVD produced by a personal conputer

farhed,b9ibeoR! ayed hask-hy set HQEeQV@rBE§¥e (S alB8cket
cause depends on whet her the UDE to which each

strapparal UpueORPKRES TBEPRAMDHAE i0h RNt Ad1 I8 Jhgught

that discpl ayback-only apparatuses to be on the
poimat kgt ai FAThe sf deteeniihicpr W ded pralde VAL DHedthar e

is a problemin that the cost of the apparatuses wl |
backrerdase. mp6Al3k Ratidmtk Beeuwnrditonl the final sector of the

'U

recorded area. For example, a proposél has been made of a
data recording -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



Japanese Unexam ned Patent Application Publication
No. - 7 - Non-patent Docunent 1
http://ww. ost a. or g/ specs/ i ndex. ht m Non- pat ent
Docunent 2
http://ww. ecmai nt er nati onal . or g/ publ i cati ons/ st andar
ds/ Ecma-167. ht m Di scl osure of Invention Problens to
be sol ved by the Invention %Ole] Enbodi ment s
can provide an excellent data recording apparat us, cn7ppg3s
data recordi ng nethod, and conputer program which are
~ capabl e of preferably recording data additionally
is predegapdeor-dabl @ gaewing Medinm edshiti agyde)y recorded

. optical disc, for exanple a DVD-R, a DVD+R, and a
in gpmpliance with the UDF can be played back by a playback-

6nly apparatus before being subjected to special processing,
such as finalization, etc., that is to say, in a state of
allowing additional recording. For example, still images,
moving images, etc., captured by a digital camera and
recorded on a DVD are taken out, loaded into a DVD player
for outputting and displaying the images, and then loaded
again into the digital camera to capture images.

[0011]

However, many of disc-playback-only apparatuses which
have already become widespread now, do not include VATs, and
thus it is not possible Tor 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.



[ 0014] Enbodi nents can provi de an excel | ent
data recordi ng apparatus, data recordi ng nethod, and
conmput er program which are capabl e of preferably
perform ng an additional data recording operation on
a recording nediuma plurality of tines in a format
conplying with the UDF defined by the OSTA. [0015]
Enbodi nents can provi de an exeeflent data recording
apparatus, data - 8 - recording nmethod, and conputer
pRegraatent chogumertpabl e of additionally recording
on a recordable recording nediuma plurality of tines
i REAPsY AVEvaPs bt AGIL BPBESHLEYEY - BREK by a

pl ayback-only apparatus. [0016] Enbodi ments can
pFet BetaRt eReetPeRt data recordi ng apparatus, data
recordip% nmet hod, and conputer program which are
cBEEBI /B aPGBFE keeping a recording nediumin a

DL AYAErSARLE, D Bl AURCIG 1) . SRBAUNRY 7. o
gﬁg%%gﬁgﬁkgog%lfgLn ty%%éual Al'l ocation Tabl e and
rtaa artition o} ans for solving the Probl ens
[Qg%gh@ms to be solved by the Invention
[0013]

Embodiments can provide an excellent data recording
apparatus, data recording method, and computer,progfam 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]

Embodiments can provide an excellent data recording
apparatus, data recording method, and compﬁter program which
are capable of preferably performing an additional data
recording operation on a recofding medium a plurality of
times in a format complying with the UDF defined by the
OSTA.

[0015]

Embodiments can provide an excellent data recording

apparatus, data



Exanpl e enbodi nents have been nmade in view of the
above- descri bed probl ens. Di sclosed is a data
recordi ng apparatus for perform ng additiona
recording on a disc including a plurality of |ogica
sectors in conpliance with a predetermned file
systemformat, in the predetérmined file system
foimat, reference information to file systemdata is
determined to be recorded at least in two places out
of three places of a first |ogical sector of a
- disc-inner circunference, a second and a third
reroyflénpr wethofls andafomBWERT cPFedhd®dr dateh 3 @apable of
|.ast-recorded | ogical sector, the - 9 - data ,
ad@éEéPHﬁﬁéYa655P58&§9iﬁ@léd?ﬁﬁ?rdable recording medium a
disc-initialization neans for recording st andard
PIPRAOL FHt PONCATCE pledePErhfnadlPEgREalCsBEt Brayed back by
$gsi ioE_fr$n1an i nnernost circunference of the disc,
& Peg¥PfnhgCanY arBB*FAEHF medi ately after the
recording of the standard information to i nmedi ately
[obeépre a fourth logical sector being a file-data
recording start position including the first |ogica
secEnbodamenper fannpngvidet anl exatldanof déhe deserding
and addi tional recording neans for recording
appatatdat adahd feterdysgemethod. candi nonpstyr fporgrdne which
fourth logical sector (note that in _the case of a :
argj ¢agpabplenpbdpbvary keeeinghe rarerainganedhumngn a
havi ng no recorded file data) _being imediately after
Playablesebdbd AYed BlauPRel eRLYsBEPBFAFHfelY aPRF{orming
after recorded_area, and recordin refgtence

adfhf bPiat gﬁca?gd%ﬁ% PRI Ezglyg?eﬁif?a g PR iLHBf piEReyt using
VTSR hrROr SEE: PPOGRPRE FBSL TP ELOPIGH-T boF CaP BBk ofcans

rok 0048)i oo o EXamRl e gnbodi ment s can relate to a data
recording apparatus ich perfornms additiona

[06E$Prding on a recording medium such as an opticaf
disc a plurality of times, for exanple on the basis

fl;]e@céslﬁ AS f’%{%%_cg?lrﬁ’@ﬂ@é Y e Wl 8 t RS LD, d@f dpede Dyne
above-described problems.

Disclosed is a data recording apparatus 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



- 10 - SOrP0636 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 Virtua
Al'l ocation Table (in the follow ng, called a "VAT")
and a nethod of recording using a Virtual Partition
Map to the UDF standard. [6020} Here, in
consi deration of the convenience of a user, it is
preferable that a recording nmedi umadditionally
recorded in conpliance with the UDF can be pl ayed
back by a pl ayback-only apparatus. before bei ng
dasabreepEding pRRFAUProtessiimyg: such as

finalization, etc., that is to in a Staterdf
all%ﬁ%@%%%%ﬂ%d‘&ﬁﬁ% ?Id%%é“\@?d Wa :
. of di back t h .h I
infeEtelar %%‘Z%eﬂ%%r@ﬁmr@tl“c?ﬁq Pl SRR £ro
t f bl 021
an) hrbfhe BB SRV PL oL Epb b 0P sl 8 s
GRS PR AR e Bt A b D hchd bfpaana
inEgirrﬂcl;L@Qmaéo p%ﬂé&{at@igrﬂ@fw@ 1 0r 305 gﬁgﬁap' DG-for

ume structure 1s recorded at least In pl aces

be PHY QffiféeﬁaQQafgéoPélﬁﬁesgéﬁﬁhp&@ﬂtf@ﬁ §§@I&@1ng the
nunber, the last recorded sector nunber N, and

£il-0gi E@élé@ﬂ S&chypbesnd e@érf@ﬂmlﬁéﬁﬁﬁ@i@mziwm Nof the
[0022] Each tine addi ti onal recording is performed on
didc i skd

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 thé file systemfdata in two places, the
second and the third logical sectofs of an inner
circumference from the last-recorded logical sector.

[oo18]

Example embodiments can relate to a data recording
apparatus which performs additional recording on a recording
medium, gsuch ag 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]



SO7P0636 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 times. However, it is
desirable to finally record AVDP in the 256th | ogi ca
sector, which is difficult {9 be damaged. On the

ot her hand, the information on VDS is determ ned aty7po63s
the time of recording AVDP in the 256th | ogica
sector, and thus it becones inpossible to
ad@PtPéﬁﬁFl?OréééPU dhleRe o8 Sc CPnRaapdl ai OB fionge

w th the UDF. Thus, in a data recordln%
mo"éﬁ&ﬁrdat"%tluﬁlé)‘(aﬁﬁll éh@nﬁ@&}%@ﬂ@eraﬁ%@eélq%|%%g he
t he i cal tor is res rved o)
o1l SagRe PmVa%&uala B LR ol RV e

256 I t d dat
caLfibra TET T BBEe riiredioth To TSRS Tratn i G rtual
ParfESSLYCH A 68 PO Aot The reserved area s kept in

state unti| "an explicit instruction is
[Oogbyen by speci al processing, such as finalization,
etc. [0024] When additional recording is

peisd p& e, O&ﬁsﬁaéﬁaéﬁgﬁr o@aifh@gcgﬁ%nhﬁhl:babfz %duser, it
packets are started to be witten froma I ogical

is peekerabmeedhatehky ralloelithe MeGekdedianadnking lekdéd’&grded
the reserved area). In a packet structure, user data

in templibhes {5eMm aRel UDST G HaTiaLsRY dladko@ical playback-
sector - 12 - SO/P0636 toward an outer

onlgi bppakeranceefand hexhg fSubs esytsideodaipd dis IMddd®Issing,
i medi ately after that w thout |eaving unrecorded
suchrea. 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 veolume structure is
recorded at least in two places out of three places of the
256th 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,



[ 0025] The file system data includes a VDS

(Vol unme Descri ptor Sequence), which is a descriptor

descri bing information on the contents of a vol une

structure, and this VDS is pointed by an AVDP. In the

UDF, a VDS is allowed to be freely placed in the

packet structure, but restrigti9n§ and essenti a

conditions are inposed on the position of the AVDP.

In the present invention, when additional recording go7po636
is perforned, an AVDP is placed in two places of the

! p | 991 LaloSE otV Ndded heavieeprded Bea Bigical

a logical sector nunber |ess than 256 sectors from N,

angh thwis,addlist ipnsd 4 esondingdsudmde pasdibleiin @ logical
formconplying with the UDF after that. [0026]

Ald &f ot halmbdd 1S PagED| B54 sadhtd anadm W r eoet o tows

the disc a plurality of tines by witing the simlar

| pRtkEt Sondll sesteRtendints |lpepeithbd frocessiuglstchoastimes.
finalization is. perfornmed unless the recording

riesedesr t hiec uppeledimdblefta fiewdddi mecasaphdiVDp. in the 256th
[ 0027] When an explicit instruction is given b

spericdl pracessi ndhisuchs adl ffhell zatd dee &age@n On the
AVDP is recorded -13- n the 256th |ogical sector, ,
i lode  leared + eder ViedE et 1 Qih 01 RS drp AR ST At gthdhe time

reserved area i s subjected to paddi ng,_ and thus, .
foharegording AFaRi bk etlhe 220Er dla FDPEFHEPhe G Fus 1t
| ogi cal sector, which is difficult to be damaged. .. .
Aochmesy PIRRTHP IR AYIFEH- L PR pE6 TET Ot (O Geaidise in a
o AeR Y Yo A Hees i el y.

[0023]

Thus, in a data recording apparatus in example
embodiments, an area including the 256th logical sector is
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



[ 0028] In accordance with a first aspect of the
present invention, there is provided a nethod of
recording data for additionally recording on a disc
including a plurality of |logical sectors in
conpliance with a predetermned file system fornmat,
in the predetermned file systemformat, reference
information to file systemgdata is determned to be
recorded at least in two places out of three placegO7PO636
of a first logical sector of a disc-inner
circunference, a second and a third |ogical sectors
tOWHT AR} MVETe eI HaUHTRr eI feecd r cifich st - ribbks degsten data is
logical sector, the nethod conprising the steps of:
wriditen iamacHia tA g Fgre eté&rfdrwlsq%gla@wrrrﬂ JieRGored
at a predeterm ned | ogical sector position from an
a'%mer nost circunference of the disc, reserving an
“xgﬁga frominmediately after the recording of the
ndard information to i nmediately before a fourth

Iogh aI gctor elg_ a f|| %Fta g-Tetoly %%g,%kgﬁ%scrlptor

posSI |on I ncrudin rst Ogl caI sector

Seqﬁ%&ﬂcc%rm B9 ich a?é;aa dePaJctrll ﬂc?ra r?fc t&% &rmdatflcl)n on

ti onal recordrng ecor ata an
theS¥Shedndal %fc%ntx}dluﬂ&és's)trfdcqfﬁﬂé“e afrﬂi”ﬂﬁ‘lé $a s pointed

sector (note that in the case of a disc of

y bemagipat el yraftey doe inivdpliz atiienandhayd ng-no y
recorded file data) berng i mredi ately after the

plakesiehiviedhal @acleta J1QGicGRIresSe Ty AdBmd &l ®nvs afder
recorded area, and recordlng reference information to
essthe ibill ecsystdmrdatard Ninpds gl asesthé hposeeosd amdthe AVDP.
the third | ogical sectors of an inner circunference
In thenptreschastinvecarided Iwogircalddiacicorgl arsbatheimg is
conpl eting additionally recording on a disc,
perffiomalkeidz akino AVipFodes silrgddorirpdadi nglasdd ainthe dad=st
froman inner circunference of the reserved area to
logiipmddisacsioy bafdes therf ithst demypimkdd settorandtarkégigal
recording of reference information to the | ast
sechadi NUBREIL yesscdhded 2549 senistram s, Namhdddtitg
with dutmy data an area fromimmediately after the
addreé@rlééd respaddide isnfiedeaticoss itd 9 mfedt Xy FrEvhEing
fourth | ogical sector. Al so, according to a
WltBeEBﬁdUggpégFedftpﬁe i nvention, there is provided a
uter-inpl ement ed net hod described in a
[Ooggiguter-readable format to cause a conputer to

CdeErar nﬁhr%ﬁeisfa £ r‘%hsgiéﬁ%g@anéeﬁe%lwﬂ@r 5088 on
thelBEbEnsr BIMERION o riede bal iimed 14 | B Cytibar packets

in AR SRR L TR S ISR R o

is %i‘%ggm@hﬁt @ ec%ep'r%%%srd?r P HddHed %&ﬁﬁapq?{ftg{mit of

I SC-i nner C|rcunference a second and

a fgengQh sggbgﬁgt%f an inner circunference froma
ast-recorded | ogi cal sector, the processing

[0o0ogonprising the steps of: drsc initializing for
recordi ng standard information at a predeterm ned
| ogh&il 2864110081 thedrfiteAbAN ikNBER @Sy special
circunference of the disc, reserving an area from

protapedhgt ekyicaf tber ftllmelrlewldjrng edfc thearstrarmrts recorded
information to i medi ately before a fourth | ogi cal
sector being a file-data recording start position
including the first |ogical sector, and performnm ng
initialization of the disc; additional recording for
recording file data and file system data conti nuously
fromthe fourth | ogical sector (note that in the case
of a disc of inmmediately after the initialization and
having no recorded file data) being imediately after



- 14 - [0029] A conputer programin exanple

enbodi ments is a defined conputer program described

in a conputer-readable format so as to achi eve

predet erm ned processing on a conputer. In other

words, by installing a conputer program - 15 - , a

cooperative operation is exercised on that conputer

and the sane operation efféi%é as those of the

i nformation processing apparatus in exanple

enbodi nents can be obtai ned. Advantages [0030]

I n exanpl e enbodi nents, it is possible to pro¥ide an
o

inekibel 2BAthdaeaicatosarhgr appat el uss YafeSrEERdRG: 20d
nmet hod, and conputer program which are capabl e of

ther ewﬁé]tp_é@s yaperfefnthg BASEENPEi dhaF YAt sibaeshan ng°

o891 oFRA el §LRGLATLIE CHo REF HETY e By Db T AVDR

inCEEQ'zggggllogical sector, which is difficult to be

damaged. Also, by placing an AVDP in the 256th logical

gsector, it is possible to ensure compatibility with

playback-only apparatuses widely.

[0028]

In accordance with a first aspect of the present
invention, there is provided a method of recording data for
additionally recording on a disc inciuding 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
method 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



Al'so, it is possible to provide an excellent data
recordi ng apparatus, data recordi ng nethod, and
conmput er program whi ch are capabl e of additionally
recording on a recordable recording nedium a
plurality of times in a state allowing to be played
back by a playback-only apparatus. [0032] A
data recordi ng apparat us perﬂéﬁﬁs addi ti ona
recordi ng on a recordi ng nmedi um w t hout using a
in\aj[.:,]tgi_ta% al, A j{o%c ad Qi Tanle. angd g Yighbyal-cRanlditiorJ¥ap,

us it 1s possible to always keep a recording

r%ﬁéﬁéﬁﬁg{%lf@ﬂq%%aaqgﬁiifﬁfﬁ 2 digagah@dntind®usly from

uentially perforned, “in a playable state by a
e BRAGK: Ak BRPA At (HRIB)HBY andate Iee®y dMe@ disc

apparatus, an area including the 256th |ogical sector
of SinhRSEMed At fdid itld Zatiltam iz icadaind eraling no
recording is perfoited fromthis reserved area and
refdr@le DY Wd tdatg)paniieis iR site Liyeaditded tiet aretssarved
pl aces having the | ast |ogical sector nunber N of the
areec el largaaandeardmgiicalesettedly afideer deagsydatamrea,
256 sectors fromN, and thus additional recording in
argl frgraumehing Wefsendrtde ting dibRtisralteo thes fiidle safatem data
'that. When explicitly instructed by special
iprocegsiaugs sudte @eddmblangattihen third  qeesslbiseqters of
ensure wi de conpatibility w th playback-onl _
ampipareat usesunf arsnsiali i navbE iJ@SttrréfeE%Q?C%/ dqisial
sector, which is the reserved area. [003%; ,
sector; and when completing additionally recording on a
diéc, 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.

Also, according to a second aspect of the invention,
there is provided a computer-implemented method 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



O her exanpl e enbodi nents wi Il becone apparent by the
detai |l ed description based on the foll ow ng

enbodi ments of the present invention and the
acconpanyi ng drawi ngs. Brief Description of the

Drawi ngs [0035] Fig. 1 is a di Afram schematically
illustrating a hardware configuration of a digital
camera 10 according to - 17 - SO7/P0636 an embodi nent

OEwEhﬁlgEgéeBEtiBfeEEEQQ'places of a first logical sector of

a disc-inner circumference, a second and a third iogical
sectors of an inner circumference from a last-recorded
legical secﬁor, 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 continuously from the fourth logical sector
(note that in the case of a disc of ilmmediately 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 omn 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.



Fig. 2 is a diagramillustrating an internal hardware
configuration of a recording section 4. Fig. 3
is a diagramillustrating a data |ayout imedi ately
after performng initialization processing on an

opti cal disc. Fig. 4 is a_flowhart illustrating
a processing procedure for fﬁrﬁﬁtfing an optica

di sc. Fig. 5is a diagramillustrating a data

| ayout after perform ng additional recording once on
an optjcal disc having been subjected to the '
i A$9%2] i zati on processing with the data | ayout shown

in Fig, 3. Fig. 6 is.a di ' L 0g; fined
dat a I%y%?ﬂ'p%w]érp%%?]f% n%rﬁge}f%r%ﬁéenrédéﬂaglﬁ%%% % a gefine
recordi ng onc | cal . disc Ling,-beeNiaple £ t
Fofedt el PRSTRan B P 1L 2T O PG e e format so
Fég'tc?'a ]ilievgleg?egeﬂ: Hé@%ﬁg&éééyﬁér&tﬂé_‘gc&nﬁ@é@r Iin

| 'ayol a? er p ormng finalization processing on
t#@h&ﬁ%&?& di shov 1 tndi 8- cOmputer Fr8grdnis a

fT owchart |?Ius rating a processing procedure to be
performed when a disc is newy |oaded into the

recordi ng section 4. Fig. 9 is a diagram

illustrating a procedure of determ nation processing

of whether additional recording on a disc is possible

or not when the disc is formatted as - 18 -



SO7P0636 shown in Fig. 3. Fig. 10 is a flowchart
illustrating a processing procedure for recording
user data onto a disc after having been formatted.
Fig. 11 is a flowhart illustrating a processing
procedure for finalizing a disc. Reference Nunerals

[ 00361 1canera bl ock 2i mage-si gnal operation section
3data buffer 4recordi ng secti B

, a coéperative operation is exerciged on that cohputer, and
the same operation effects as those of the information
processing apparatus in example embodiments can be obtained.

Advantages

[0030]

In example embodiments, it is possible 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 pluraliﬁy of times in a format complying
with the UDF defined by the OSTA.

[o031]

Also, it ig possible to providé 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 playbaqk—only apparatus.
[0032] |

A data recording apparatus 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 recdrding has



Scentral processing unit 6tenporary storage nedi um 10
digital camera 13 OP section 14 RF processing section
15 servo-signal processing section 16 analog filter
section 17 signal processing section 18 spindle
driver 19 thread driver

- 16 -

been sequentially performed, in a playable state by a
playback-only apparatus.
[0033]

By a data recording apparatus, an area including the
256th logical sector is reserved at initialization time,
additional recording is pérformed from this reserved area
and after by writing 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 adaitional 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 example embodiments 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



20 tracking driver 21 focus driver 22 spindle notor
- 19 - SO/P0636 23 thread notor 25 recording nmedi um
(optical disc) Best Mdde for Carrying out the

I nvention [0037]

- 17 -
S07PC636

an embodiment of the present invention.

Fig. 2 is a diagram illustrating an internal hardware
configuration of a recording section 4.

Fig. 3 is a diagram illustrating a data layout
immediately after perfbrming initialization processing on an
optical disc.

Fig. 4 is a flowchart illustrating a processing
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 reccrding on

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



In the follow ng, a detailed description wll be
gi ven of an enbodi nent of the present invention wth
reference to the drawi ngs. [0038] Apparatus
configuration: In a data recordi ng apparat us
according to the present invention, data is
additionally recorded a plurality of tinmes on a
recordi ng medi um such as_af onl y-once recordabl e
optical disc, for exanple a DVD-R, a DVD+R, and a
CD-R on the basis of a file systemconplying wth
UDF defined by OSTA. As one typical exanple of the
showggnflingdiiat-i &n of the apparatus, a digital camera
which digitizes an image captured by a solid-state
inﬁggnglgewcé EapvpBagitvéA 1l UEGE3ging a prpcgssing
schematically illustrates a hardware configuration of,
progegigiet Prc iFsCF M A IS didda OHP éntstidi et ot Raeng
b %L sent i nvention. [0040] A canera bl ock 1,
CeRhit e EapE res an i mage of an object of shooing,
i ngludes.a.lens_for taking,in the i.nmage of the qbject
of F ool hgto anabi pobBAte HHhgtAG talt: Be EGER a0 T -

state
pro%gdhre for finalizing a disc.

PRgPO636

Reference Numerals

[0036]
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 RF 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



SO7P0636 CCD (Charge Coupl ed Device), a CMOS
(Conpl enentary Metal - Oxi de Sem conductor), etc., for
generating an electrical imge signhal in response to
i ncident |ight by photoelectric conversion, an Al D
converter for performng digital conversion of the
i mge signal, a denpsaic processing for cal cul ating
an RGB signal froma digitalqinage signal, and the
like (omtted to be shown in the figure). [0041] S07P0636
An i mage-si gnal operation processing section 2
perforns the color-reference system conversion from
t hé 3SROB:Fgral M@ eeEhr oni nance and | uni nance signal s,
encodi ng conpression_processing to the JPEG and the
& f oFpreREing credhnm {ARCEFRE. ABFSH, the

i mage- si_ gnal . oper.ati on processing section 2 supplies
Besg:hgﬂ%&eocfggsg rege Quéﬁil%ec (}né’eg\té'ﬂnay section 7
[00i9§|Udin9 a liquid crystal display (Liquid Crystal
B play: LCD), etc., to output inmages. [0042] A

recording ion 4 regejve n i 2 fi] N .
L8 ChBO P PhoC BoE NP IR B TRIEREALR, HYINSe siven
of 'gﬁa%ﬁg%'fdgﬁ%hgog%r 'h'eog)]:%r QCASSIGRERH 1 th WYQUIhA o

ata buffer 3, and records the inmage file on a
thel 8¢QL4hAg medium 4-1, such as a | oaded optical disc.

In the present enbodi nent, data is additionally
[oonegorded on the recording nedium4-1 a plurality of

times on the basis of a file systemin conpliance

AppWrkBukheolWBPEgdekirthes :by OSTA, the details of - 21 -
__250720636_VETEH_VTTT_BE descri bed | ater.

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 UDE defined by
OSTA. As one typical example of the configuration of the
apparatus, a digital camera which digitizes an image
captured by a scolid-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 object

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

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



[ 0043] A central processing unit 5 | oads
execution prograns onto a tenporary storage nedium 6
i ncl udi ng a RAM ( Random Access Menory), etc., and
totally controls the processing operations of the
entire digital canmera 10 in a form of executing
prograns under the execution environnent provided by
an OCS while tenporarily SLO£6ng system vari abl es and
envi ronnent vari abl es. The processi ng operations 07P0636
mentioned here include noving-inage capturing by t§e
canera bl ock 1, acconpanylng canera wor ks, such as an

CCDa{ChafrgsuSotpied dieviaaond |Cé'1<é3<pt§§:tmeler@%m«e?lay dfrdicel -
.conpensation, and auto shutter, and data recording on
xiflge Sﬁé@&oﬁi%%uunﬁt& 1 HPR HETEdTdith (s etk GGt sal
% Fig. 2 illustrates an internal hardware )

ima 8nisil§6‘|a&t i&n r@lspcoﬁ’eger é@orldtcr?giesrebt%lcﬂhtﬂf by goygjeelectric

Cptl Pi c section 13 includes, an,
congBrEerrye Tord D AR g YO et B e
R oto detect ot o Detect.
ConqreﬁSl Pm° E(rjéc\!l)e éfnc TN AP I a%"‘% e T The %513 for
d ref d Si fro
e R AL APl T ;%af* e DHRe (AR, and

thel 1h2d algd h@sek d ight ,ho%d 191utt@get Sfl'gtuf an RF
SO a

processi ng secti on 14. ta recordlng tinme,
[oozthe OP - 22 - SO7P0636

An image-signal operation processing section 2 performs
the color-reference system conversion from the RGB signal 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
inciuding 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 COSTA, the details of



section 13 wites data on the optical disc 25 on the
basis of a laser flashing and driving signal DECEFMN
and a wite strategy signal (WiteStrategy) signha
i ndi cating an optimum val ue of a laser intensity and
bl i nki ng, which are necessary for formng pits, from
a signal processing section 17. The wite strategy is
a techni que which nodifies | aser pulse in a tine
direction and a level direction at wite tine for
each pit such that the pit size after the witing
satisfies the standard. [0046] The RF
whiphowedsi hg destirabetd lpdefror ms sanpl i ng and hol di ng
on eight-systemsignals including a beamsignal, a
[004Bde, and a main which are detected by the OP section
13, perforns operation processing, and generates
sifyne?_t Bl RECRS2S1RA REILf 8chi82Efr BEFCULIPR Programs
tracking error), a MRR (mrror), ATI.P (Absaql ute
O“t%i ﬁetﬁﬁpgfiéﬁ?oégﬁff‘gﬁ PEST ailh 13icghgii nde e RAM (Gipndom
redet erm ned signal.s out of .the eight-system .
necBpEnarEo T e RECHr ogBehl RGo2ddt L8R 18 Ut Bt S TSP ing
n ul.at i. .- F frequenc
opebahEPLETE ERECKTEITR S3viter Kabese B S0k farmy of
' S _ rvo-;signal i.0g j , .
e O e Lo B e MR AP T2 BRREBEIE M SFigudfhet provided
| hbrat,k on) si fot I roi [ Aty
o B BB R 1, REoTalg) T aeh g and rt vi g
env$t8RRbENDECEFMabOethe 8hgnaloptaeess Bpetetliic?d kbntioned
and outputs MRA to the central processing unit 5. -
her@3inc 5AP0A361h804dbhge captWhengt Bg $BkVQasidRalblock 1,
processing section 15 receives input of FMDT, FMCK
accdipaaniingEchnemt ke rks, psaees sisngns etitticoFobhs thection,
servo-si gnal processing section 15 generates various
autseatbde Corpoolirsi, gnahe rapebiakicc coapenseptiioeg! adids auiyw
an instruction fromthe central processing unit 5,
shubhdrputpdt dathersicgmdlisgt onathenakogrtiingemedium 4-1 by
processi ng section 16. [0048] The anal og-filter
theprecesding sectiion %6 generates an anal og signal on
t he basis of the various servo-control signals from
[00¢HE servo-signal processing section 15, and outputs

the signal to a spindle driver 18, a thread driver
1F1% t4 acld gt srieeranoinhagral beudwarpvepnfiguration

of the recording section 4.

507pG636

[0045]

An OP (Optical Pickup} section 13 includes an objective
lens, a laser diode (LD), a laser diode 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



[ 0049] The signal processing section 17
recei ves input of OPC and DECEFM from the RF
processi ng section 14 under the control of the
central processing unit 5, and perforns CIRC (Cross
I nterl eave Reed- Sol onon Code) decodi ng and encodi ng,
a wite strategy, ADDr decode, asymmetry, running
OPC, etc. Wen the signaL_Qggqgssing section 17
wites data on the optical disc 25, the signal SOTP0636
processi ng section 17 outputs the |aser flashing ang
driving signal (DECEFMN and the signal indicating an

secoponmim valigesofatke dragédre iomtamsilt yiEw i2%e Sty dthegyasis
etc., to a laser diode driver (LDdrv) in - 24 - _

of 801PE636 fthehdpdsaésd i 1¥3ng GOl DECEFME spichdl erite
driver 18 controls the rotation of a spindle notor 22 .

strgfegie SpAERd dH1rd LSRR SR 3dn dGY-ah g an optimum

processi ng sect.ion 16. The tfhread .driver .19 controls
valiet pledd lg‘ﬁsffatlfl&ﬁﬂ&rlté{ @mdeg&l.?gil&gfzé’h&ﬁ?k i oIS sary
a_si gnal, frog t he _anal o%-fi | ter pr.ocessi giosnecﬁ oN gy

of,
for) SOTRRRY PALRY ng *8M Fer 20™ds EHAEEES tné S5 S8kt on
.13 on_th asi_s _of I | _fr. . l.og- il
wrib Bhealfgbeder ror BE MR TGl PR EIE T f e, putse
in Be8haPQl bLEdghaLed an he reaerdinosSurd 468 «f (iR for
optical disc . e focus driver 21 noves the OP
eacﬁeﬁﬁkoguéﬁ kRad E%Ep?@@'%W£@'d¥t%§ck%%ndﬁﬂﬂlﬂ'5§§¥¥Sfies
to the recording surface of the optical disc 25 on
rhel BesRAsEg . of a signal fromthe anal og-filter
processi ng section 16 to control focus adjustnment of
rookaser. The spindle notor 22 rotates the optical disc
25 on the basis of a signal fromthe spindle driver
18rhd her t hr €ads 5DLGr s23t penf eanpearbhmeadanpeiat and
of the OP section 13 on the basis of a signal from
holthegt bheadgiitiFegstid s[i@@Rl]s incluthecentresm signal, a
processing unit 5 uses the tenporary storage nedi um 6
sidas andorkmagnowhictesce bedcalievkelhy did Stforsessttinen 13,
file systemdata on the ODE' file systemto be
perfiptasedpenatach passestdndexanyl gonsgetiesr sdiarals of,
update, addition, deletion, etc., of a file and a
suchj peceor YEuhtprus error), a TE (tracking error), a MIRR

(mirror), ATIP (Absolute 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.



- 25 - SOrP0636 inmedi ately before the main power of
the apparatus 1 is turned off. [0052] When dat a
is read fromthe optical disc 25, the light of the
| aser diode reflected fromthe recording surface is
read by the lens optical systemof the OP section 13.
The light fromthe I ens optical systemis converted
into an el ectri cal signal_by3a_PDIC, is sanpled and
held in the RF processing section 14, and signals,SO7PO636
such as FE, TE, MRR, ATIP, a read main signal, etcC.,
are generated from eight individual signals by
[004dér ati on procezsing. [0053] First, the FE
obt ai ned. by the RF processing section 14 is_subjected
t oWBRAr hEEefPEYPCSAA[ 84t RERFCEHY 1NAe S86F VB silgnapceives
) rocessing section_15, undergoes the anal og-filter
inpff oede g o ElCFon The, 2Hin IS HHAUL Honth MG FocIDS
iver .21, The focus .driver 21 noves a |ens-driv

. e
secFdels el FenGE dRow 9t M8 IGUTEY o TreTop® generates
var%%%%i%gr%%—hgnag%lvgﬁbh%ﬁg specific to an optical disc by
an instruction from the central processing unit 5, and
outputs the signals to an analog-filter processing section
1l6.
fo048]

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 piocessing unit 5, and performs CIRC
(Cross Interleave Reed-Solomon 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 driwver (LDdrv} in



direction to nodify the deviation of the focus.
[ 0054] Al so, the TE obtained by the RF
processi ng section 14 is subjected to AC component
extraction and digital filter processing by the
servo-signal processing section 15, undergoes the
anal og-filter processing section 16, and is input
into the tracking driver 20,,The tracking driver 20
- 26 - SOrP0636 slightly noves a |ens-drive trackitg)g_}.PO636
coil of the OP section 13 in the radial direction to
nodi fy the deviation of the tracking. [0055]
thepP&o sechd oTE 1obt ai ned by the RF processing section 14
is_subjected to DC- conmponent extraction and digital
(000t er processi ng by the servo-signal processing

section 15, _undergoes_fthe anal -filter processin
poui TR I SR M S S RS S T A ]
LT t hread dr.i ver 19 erates. the thread notor to
spi e PRERL o7 Pt RRi BT (o st $inel g
. t r r.di_n i 0 i fy,t i.atio f
41 PR S Al O e 1 BT Sbalt GG A G eFols

a th?@aﬁhbgggaqqgﬁroksaCQﬂEQE%pﬁkh¥HgﬁkygﬂlQ%e basis of a
Intentionally applying the thread control voltage
sighh®MethR @UESLAG1050838ker processing section 16. The
tracking driver 20 oscillates the OP section 13 on the basis
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



In this manner, the tracking operation which slightly
nmoves only the lens in the radial direction is
performed on the basis of the AC conponents of the
TE, and the thread operation which noves the entire
OP section 13 in the radial direction is perfornmed on
the basis of the DC conmponents. [0057] The
detection signal (mrror)_ofsa change of the
reflection ratio of the recordi ng nmedi um out put frggHPO636
the RF processing section 14 is detected when the

. section 13 - 27 - SO7/P0636 passes over a track, and

imneRdd tey Yo HFHnTy e mein feeeduiedthas el gpodiug on is
and the read position are detected, and the optica

turgedk @b foperation is started and stopped. [0058]

[OOEEE control of the spindle notor 22 is perforned on

basis of the ATIP processing. Tinme information is

deg | i ndi [led,a wobpl bbl
or s e Z bR e-Bpc PHS) SR aEo25 1RARE ¢ Kicar Shne

groove Wi r adira
ot SHECTLSBR, MARCTIEAL ROl ZR 05 E Atace

reaﬁnggrQBEiQQHESo %dér“§¥§@€m18¥iﬂﬁé‘6¥' ﬂggdle. The
whi no

h has been Subjected to Bi-Phase ul ati on.

11ghP088bm the 1WhEN 8 HQCUS SHRELNES dAR dF K ifho e

RF-si gnal processing section 14 takes out a wobbling

ele&tgnahif saEnalIPEEdet @hTiNed scemRigiald ens Meltded MY rE
ei ght signals. The FM nodul ati on and the ATIP

prodesedhfgsistpenf Quyeanto stighke 16yt sasHMK @id TaHYDMIRR,
In the servo-signal processing section, FMDT is
ATIB} onedebd mapheddigem, ned . egiasteeigetieassidd etras «amyht
absolute tinme position of the optical disc 25, that
indigitdoaday.iganladiyespeand ibhe patdverssdddy.t i onal
information. Data is read in accordance with it.
[00PBD60] In the RF-signal processing section 14,
a signal corresponding to the recorded pit is taken
ofifgiom tihe PEedeterntfdedynbbfoRFobrecghsisggnakcsion 14
~is subjected to :
is subjected to characteristic adjustment by the servo-
signal processing section 15, undergoes the analog-filter
processing section 16, and is input into the focus driver 21.
The focus driver 21 moves a lens-driwve focus c¢oil {(not shown
in the figure) of the OP section 13 in the vertical
dirvection 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



- 28 - SOrP0636 equalizing processing, and then is

supplied to the signal processing section 17 in the

formof EFM (Ei ght to Fourteen Mdul ation) signa

wi t hout change. The signal processing section 17

perfornms decoding on the basis of CIRC to all ow

obt ai ning desired data. [0061] When data is

witten on the optical disc,25 first, a pickup is

noved to a read-in area to read the ATIP infornatigﬂ TP0E3E

Furt hernore, special information portion is read firom

it to know the start position of the read-in area.

Sllqméls't BPVepog tiead oy ysudltar kdtngr e ids afi de OP section

formation. The information witten in the specia

13 s 5Pfaf PEh2eoFiESE3AdR (6 drdida vibgugleviation of the

entification code of the optical disc 25. The
traﬁgbﬁgatus 1 stores the wite-strategy paraneter and
[OOEE other related paraneters corresponding to the
i'ndi vidual identification code as a table in advance.

8| SOLTERLI PR BALATRLE! AL PRAV oL advanse L0 14

eac ecordlng ne

is Q}QBE Eﬁﬁledp‘c?l%’ebcc@,%‘r@»o%tﬁin%l”)ex%%%%' ?{1 A ﬂ%#lq:ram ?fig:er

optI mum value o aser output 1s perrtorne

oIQ@s%H&VBydEEQrb%%@dMéﬂb%aﬁt %%%%%s qﬁ'é&kﬂfﬁﬁ'?%

detail éd Control on the ase for each wite pit

undik 5@@8&@%98%@&ftlhe-_ec}p%&%tde%@ﬁ@r s%@t%l@twg dhe is
enfire optimumvalue. By performng the OPC, the

inpWei tBt8ethkNf@hreaddriver 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 compuisorily driven by

intentionally applying the thread control voltage from the

ocutside.

[0056]

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



SO7P0636 val ues corresponding to an ideal read target
val ue i s obtained. [0063] Witing data is
performed by perform ng Cl RC and EFM encodi ng
processi ng 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 ?ng a wite strategy
signal, which are necessary for formng a pit. At
this time, witing is perforned in accordance with
the file systemat in exact timng with a
pa gFreed etvemrianéd- audsi tdroh tdn:s Hey bamint iofg tiver feamet huni t
address obtained fromthe FMDT signal obtained by
curgErddissg KAPOR L tAT Red itlsr Kgad innpikon iawp idetected,
started fromthe position which has skipped an area
andpft hgh S 129 VBRI Rt CRF A FPud-T P lade gtartcrneﬂwmed-
of closing a session |later. [0064] Additiona
[Oqa§éord|ng operatlon on an optical disc The

d t d h
ol FeRE S Rorpd PEe b TUR AR R 27 Sie ogtiaed on the
ba S(ElesSCof2 %h%&ﬁ&]}%e%%?ﬁ);cc? st 11’%?_ Af'f‘lﬁ']e Sléllsﬁo V‘mact l% yl grecord:ed

Wit hthe a recordin

h h .
1n,%g P?H% rb%v% %%¥iéglggg§?%%£ acﬁﬁtrm}4¥ﬁove written

recording is

on tt'h%e%gcklcaq G '2“53 :Ltrh%l'féj%iﬂ ldltﬂ,é”td.ltch'l by a central

pl ayb apparatuses with respect to a recordlng
fre@l@n@p %‘%p@@l.@SOfKHZ B wiRY RO63P modulation of +/-1 KHz.

S07P0636

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 meodulation and the ATIP decoding is performed to take out
as FMCK and FMDT. In the servo-signal processing section,
FMDT is stored in a predetermined register classified as an
absclute 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



recording only once, such as a DVD-R, CD-R, etc.
[ 0065] In order to allowfiles on a CD-R and a
DVD-Rto be nodified virtually in the same manner 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 inelude a VAT techni que.
Thus, if additional recofdfﬁg is performed using VA
di scpl ayback-only apparatuses are not in a state of
al l ow ng pl ayi ng back and the conpatibility will be
equhbstinFhpspceheidgt aandc theéinng sappapdtiesl Toacher diingal
to the present enbodi nent keeps disc-pl ayback-only
progppatagusestinnaldt anetbe dloway o falligwi (Fgaghd e Fourteen
pl ayed back by perform ng additional recording on an
Modgpptéan) deigaal vhbhouls CRgRgeVAT TheoeE6enal procgsgsing
a[read¥ descri bed, in the UDF, by adqpti%g a
sechaeRet IWPPEL A FeBREAI1AG &7 SN PESeF Wit & packett 1ov
struycture in éhich a link block and four Run-In areas
obtaiBipPodraedeBefBF8-user data, and two Run-Qut areas
[Oogﬁg provided at the end of the user data. The seven
cks are used as link areas (Linking Area), which
ar.e_junction. areas,_ be n | : a S,Eexc
i R A R S T T
: oW N ordi ng Y:Qn sych D4R
s T R Lt S R L
int$HASE EORN! aby) hovRbYol NegRULEN QhiFEURRLBRC oAUt o
placing any free - 31 - SO/P0636 | ogical sectors.

reall0884h it to know the start position of the read-in area.

7P0636

The start position is usually stored as time information.
The information written in the special informatibn
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 control 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



Fig. 3 illustrates a data |ayout imediately after
performng initialization processing on an optica
di sc. [0068] After perform ng paddi ng (paddi ng)
the |l ogical sectors (Logical Sequence Nunber: LSN)
fromthe innernost circunference to the 15th | ogica
sector towards the outer circunference, the standard
i nformation called a VRS (Volunme Recognition
Sequence) is witten fromthe 16th | ogical -sectorSO7PO636
The VRS includes one or a plurality of vol une
structure descriptors (Volunme Structure Descriptor)
valdescrobiregpionfiongatticonn suehlagead ypergsft wellmee is
structure, an identification, version information.
obtapaegdont ents of VRS thensel ves do not directly relate
to_the gist of the present invention, and thus no
[00k8de descriptions will be given here. The padding is
the froces§in% for ovgrmwiting a r%cording nmedi um
i YR EbRY eSpbRdi AgPFhYAr a9 paEkBEE 85T A8InGE Rt 028 duEEM
a problemat the ti of decadin stream . [.00- 69]
encQALRS RECREPELAY GF TS ((STBamsIorbd Hidtd diiigy cata
dat.a s _recor [ sur pl_us, ar, ntil, the .31
prolvé'éllegaﬁnsgglfe org%;g 4] %éJH‘% %‘rr m%paégﬁdng,h%glng ki g afttélr rjfa%'t Eci ﬁlﬁél t

int$r9883§5ggriﬁéggggl%&f@he[ngg%ﬁ?ﬁxﬁggﬁ%gﬁpgpQ%EShin and

he ‘unrecorded area omth sector an

dri?%?[ IgEﬁnQ SRAGE o QT ikecarding g %?Aatﬂ,omhich are

tron), that is to say, u ta files, and the

neckbb8ryysbemrdaidngnat becli | @3, +8NG ttheeCORiGURRY 110N
thereof is defined in the VDS (descrlbed bel ow).” In

perthempar tht heBordhnke RO%S khe 1A 1eGyiddn I8 dat axanrd
the file systemdata related to this in conpliance

tinMhghwt e BEDbrEdkeesyshed Py stitd graeketch iddsig of the

nmet hod. [0071] _
frame unit address obtained from the FMDT signal obtained by
decoding ATIP. At the first writing, writing 1s 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 recording 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



The reserved area up to the 511th | ogical sector is
an area reserved in order to wite predetermned file
system data, whose contents are determ ned at the
stage of conpleting additional recording on a disc at
the tinme of perform ng special processing, such as
finalization. At initialization time, such file
system data cannot be mwijt%§>_ln the case of a
recordabl e disc, such as a DR, a COD-R etc., da§6790636
nmust be witten fromthe |ogical sector imediatel
after the recorded area continuously (increnental)
recairthogt ohdaviomgeunsacty ded aald®~-R,f Gthd& wetid.ng of
user data is started fromimediately after the VRS
[006P Ibecomes inpossible to wite the file systemdata

in this area any_nore. At the sane time, if the file
sysbepfdatatPna2wtPrt EAlPA PRI & SPeR, 2PAe2cHNPakt $0oPe

the disc is fixed, and it becones inpossible to
mOdé%&ng SR e drd B SN R N HUSS By hﬁ'lra?ci(ﬁg“% OSTA
reserved_ area he writi - 33 - .SO/P063 data ..
290 & e tHBdePAIS T AORN Hen 5o resl SAAGT fed a1 giyine
.after the reser rea il [ f
usi bl Bt Ty P e IR &t o Wata oAt ERE T micafever-
peci gl .pr NG, _ s _final| ion, . 7
man B o DR e T 62 TR FET TR A g e
Thuk€SEEVEdgakeRnaTeRL-9Red iene et reRsRld icaldy w@l, disc-
AVDP ( Anchor Vol unme Descriptor Pointer). The AVDP'is
pla%@hﬁk?&n&?fQbﬁﬁ&bQ%s%%l%&bﬂ%p&oiﬁ.ﬁDét%Wg W allowing
scriptor Sequence) describing information on the
pla¢@n§ephekohnd ValURRMPLUGHUiey SUON &% N@ISH.Er Thus, the
Information to a root directory. [0073] In the
dat DFecardbigi spphlrowed (10 sbedrcdeldy tol ated dreddia:
vol une structure (packet structure), in which packets
embvdireni kbeps At sichelasgiedk-oel vasppeeaafuses in a state
restrictions and essential conditions on witing
of dawaysi elilswdegermi hed plleyedAvbRk &nve pradoruediat
| east in two places out of three places of the 256th
addibgpral secvodinphen ast opddordedisectmdrthemtbersing a VAT.
and a | ogical sector nunber |ess than 256 sectors
[00fPOM N. Accordingly, for the file data in the
- partition, it is possible to access in the order of:
AVEP akrefy -defrspibed) e18ethpedPFy pbyr pdoptingea packet-
Entry (File Entry: FE) of the root directory -* ,
writhhrgr Ratef: cHatPol ShMEdk tePnfdithatt SR s FRrEigEie 10

,ICB% ﬁg #helro t dirgctor&l-*Ifile identificati,%Pd bef
whichter FhPloR186&cAPEk §PUEFRIG deAtieRSc Alicop T oV ided 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



- 34 - SOrP0636 Descriptor: FID) in the root
directory -* ICB of the file -+ data. In order to
perform di sc playback conplying with the UDF, it is
necessary to anal yze the VDS, and for accessing the
VDS, the above-described arrangenent on the placenent
of AVDP is very inportant. [0074] In the case
of an optical disc capable 9{ recordi ng only once,
there is no content in the volune structure
i mredi ately after the initialization, the VDS is n
descri bed, and thus there is no AVDP. Al so, the
logdentlenesteofrst.he final AVDP is not fixed until
addi tional recording on a disc is conpleted. If an
[OORVYDP is recorded in the 256th | ogical sector at the
time of initialization processing, the VDS
i nfoPnafi bhlNEtFRkea &t dphat LpYPRE iATerdetedygaifter
econes i.nmpossi.hl e to additionally record gn this,_ .
Per%ﬁﬁ“&&ﬁ a%élia&lgéﬁ&‘%“aﬁdf@%st%“(%é’%ﬁrﬁ ﬁ&tércﬁr}hé%%sc'
IOOEQ 75] It is possible to neet the
ve-described restrictions and essential conditions

N R S A P s

gp?PO636

I'ng use
_ | D : |
Lo S o o ey, I N TS Seot o

cir@HH@@EeNa@n@oath%gﬁ@%%.q ﬂyéﬂuggg%bﬂ %%%éﬂﬁgTéﬁgsouter
sectors fromN in each packet structure each tine

Cir?ﬁ%bi’égggb'r eqer dith das e i 1he 1dE e ik (Volume
Recognition éequence) is written from the 16th 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
themgselves 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]



- 35 - 507P0 636 of course, it becones inpossible to
pl ace an AVDP in the 256th | ogical sector. [0076]
However, the AVDP placed 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 danaged. Thg there is a request to
wite AVDP in the 256th logital sector. Also, in
particul ar, playback-only apparatuses manufactured 37P0636
a low cost are sonetines capable of reading only the
AVDRe ofintheo286tihakegi cabmsébeobl2ahd lobdsailt siestpgt and
possible to ensure conpatibility unless an AVDP of
aftehle 12356t Wpeeg dalr Wlﬁmrpamislttlb@ wrHakteifion), that
[ 0077] Thus, as shown in Fig. 3, in the present
is éﬁbé@ﬁhewﬁerb¢a§§sﬂﬁﬁﬁﬁg éﬁméﬁéﬁfﬁﬂéﬁuﬁﬁﬁﬁﬁ%u tp on the
after the place |n which the VRS is wijt
filesit pRCG FEE 6R %%lrﬁ&ﬂt% t&%’é)foflﬁ hjeeélfﬁ-'g ith it VDS
sect r to erved area, it, becones pgssihle
8ng>§|8’ 5”3% e i e BT W%aﬁtbelsvﬁ%%%s%enbw
|cal nunber ture, D
recagﬁa A et%? R e e B s o
com;)ggéﬁlce%qw th' ' %%Ef 483 A AGPE) P foafcc[qpéia wloamg

t cal ‘disc hart.

methBA79]
{00711

The reserved area up to the 511lth 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



- 36 - SO7P0636 First, an area having | ogica
sector nunbers O to 511 is reserved (step Si) [0080]
Next, dummy data is recorded in an area having sector
nunbers 0 to 15, the area is padded (step 52), and
then a VRS, which is one piece of standard
i nformati on defined by the UDF is recorded, fromthe
sector having a | ogi cal sgc% r nunber of 16 (step
53), and the formatting of e disc is terninated.
[ 0081] Fig. S5is illustrates a data | ayout
after perform ng additional recording once on an
of dpttiac alasdimgcich@rissg Hieerf subj tdet edbgicahesector
initialization processing with the data |ayout shown
1me|q11|a|t§1yg af[t@g‘gz:]he resegmkeg{ewwl'p}]@ kggrHgw i state of
plied to witing on_a disc (described above). The
allWlﬂgn§00fﬂrtlﬁ€ fder filice st Jatarated e dithet
h | ogical. sector imediately after the reserved
Spe&rlé‘ PIRGSRERTI t REH PE dytahd it helSt%d to this
007?]MW|tten The file systen1data i ncl udes the UDE
fi'l'e data structure describing the information on the

UDFhéi%%léy§§gggmvggtaLygsbeA¥9gtt flkg9§ in the

reserved area, mentioned here, is specifically an AVDP

SC7P0636

(Aﬁchor Volume Descriptor Pointer). The AVDP is pointer
information pointing to a VDS (Volume Descriptor Sequence)
describing information on the contents of a volume structure,
such as pointer information to a root directory.

[0073]

In the UDF, 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 — ¥SD
(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 Xdentification



The VDS (Vol ume Descri ptor Sequence) includes basic
information on the file systemstructure in the
optical disc, - 37 - SO7/P0636 in which informtion
on the content of the volume structure is described,
such as the start positions of partitions (Partition)
and LVIS (Logical Volune Integrity Sequence), and
poi nter information to the ot directory. [0084]
The LVIS is the data incIﬁd%%g_infornation on the
state of an optical disc, for exanple free area si

and the nunber of files of the optical disc.
Descriptor: FID} in the root directory - ICB of the file —

§Q7P0636

data. In order to perform disc playback complying with the
UDF, it is necessary to analyze the VDS, and for accessing
the VDS, the above-described arrangement on the placement of
AVDP is wvery important.

[0074]

In the case of an optical disc capable of recording
only once, there is no content in the volume structure
immediately after the initialization, the VDS is not
described, and thus there is no AVDP. Alsco, the contents of
the final AVDP is not fixed until additional recording on a
disc is completed. If 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 UD¥ 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 two 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,



[ 0085] The AVDP (Anchor Vol une Descri ptor
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
witing has been perfornmed, VDS and LDVIS are freely
pl aced. However, it is determ ned that two VDSs are
placed, and an AVDP is recofded at |east in the two
pl aces out of three places 0of the 256th | ogi cal SOTP0636
sector (1st AVDP), the l|ast recorded sector nunber &,
and a |l ogical sector nunber |ess than 256 sectors
of ftromsN, ( 2ird bAvDRen drdrog SAVDR) LoAs@ca ey SWTH g the
area between the 2nd AVDP and the 3rd AVDP is
2568hbjlested t 6es&@di-ng. [0087] As shown in Fig. 5, in a
state in which additional recording is yet to be
[00g&dformed on a disc (that is to say, - 38 - SO7P0636

However, the AVDP placed at the outer circumference is
prone to damage by the fingertips of the user who is
handling the disc, and the AVDP of the inner circumference,
namely the 256th logical sector is difficult to be damaged.
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]



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
pl aces, the |last recorded sector nunber N at this
point in tinme and a | ogical sector nunber |ess than
256 sectors fromN, and thus it is possible to
prevent conflicting with th UDF format and to ensure
conpatibility with disc play%ack appar at uses. [008§]07P0636
Fig. 6 illustrates a data |ayout after performng
further additional recording once on the optical disc
haVingtbeen subpebbwdngolokaécaddiseictral nuabsrdi fgto 511
~once shown in Fig. 5. [0089] A packet-witing
is peeRed<ics (&SP @g)to witing on a disc (described
above). Following the |ast sector of the recorded
[008Pda, "t he witing of user data file is started
wi t hout | eaving unrecorded | ogical sectors, and the

a
{1 W=y st UATHatE P Ly FECER PRt ADePy o8f P fifatector
0090 The fil St t i |
nunb@P 3ol roo 15, MRl Ak i FAAIEE (MBI apg then &
LVI S. VP, s i ndi v | at_ t |
VRS{e@%%&@dlgegg%?pﬁﬁgQ%kxig&%ﬁﬁégg?éﬁﬁ%gﬁﬁgé%?bfﬂ%&z%ﬁ by

thelvg%g Egﬁgegégd%%ct %rr%rrr 30 IgeQ:q;l(ﬂI H&\%eirrﬁo%e%$§:aa]} esector

t’he 'surlplus area between t

numBl%Qj B¢t @@ t(%t%d%bﬁg- arid e é%@@.@lg{ Q:Q‘.gldhe 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, LVIS5, AVDP, etc.

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

information on the file system structure in the optical disc,



Al so, each tinme additional recording is perfornmed 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
system data, thereby the data becones invalid data.
[ 0092] As shown in Fig. 6, in a state in which
addi tional recording is sgigg perforned on a disc
(that is to say, in a state in which finalization S07P0636
processi ng has not been perforned), the final AVDP
cannot be witten in the 256th | ogi cal sector. The
in myDRh 4 nfecoededn mnt idrplaresnt el 1Est veborelegkbructure
. sector nunber N at this point in tine and a | ogical
15 descaibednbenctess e 58 s Birtsl Frm N, Paridl s
it 1s possible to prevent conflicting with the UDF
(Pagsrigendn@ o Lédsur @ aoifisel i\ 1uts) Mitepeh st SR
appar at uses._ [ 0093] Fig. 7 illustrates a data
and &ﬁFe§f98F°%$QQ%QHrﬁ?quﬁﬂWQQﬁiQﬂFﬁﬁQR%%sing on
[OO§E§ optical disc shown in Fig. 6. [0094] As
wn in Fig. 6, fromthe 32nd | ogical sector to the

SIS L9808 PEB! Bl o SRR RS AR e
of 5HC %E)‘tiﬁgails 4 srce,s%ro\fe%x%rnﬁ:ﬁe [A095]aréa 456 and the
number of files of the optical disc.

{0085]

The AVDP (Anchor Volume Descriptor Pointer) is the data
including infoimation 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 {(1lst AVDP), the last
recorded sector number N, and a logical sector number less
than 256 sectors from N (Znd AVDP and 3rd AVDP). Also, the
surplus area between the 2nd AVDP and the 3rd AVDP 1is
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,



SO7P0636 In the finalization processing, the
recording of AVDP is started fromthe 256th | ogica
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. js recorded, and fromthe

pl ace inmedi ately after AVDP' is recorded to the 511st
| ogi cal sector, and the sectors are subjected to SO7P0636
paddi ng. [0096] The AVDP recorded fromthe

in a56thtkoghcahisactfanafdizatts oo privedswd DS 9 mdthédveen
file systemdata, which were recorded by the | ast

peréddinedonakheecondilngViPheavD$ti ffeomrdttitem iig fibeed Hith
this point intinme, and it becones inpossible to

logéadi’tt sesably r &ber AVER i Fegpttidesdl idi G rPlati?r rre‘ﬁhe

onplying with the UDF after this. [0097]

1aSt:héef:@/5dA@DP§ctﬁrt REMPEre N ydt érhl@atpﬁlr\xhuﬂéh %ﬁfse %nd a
recorded by the | ast additional recording, is al so

logfheadi BPELPE REBPCerhd esesthrdt iZorfs S&?&O&&&ﬁqﬂaﬁ“ and thus

it %%23k%%¢925°28E53f%%h§ “”'é#—?v#%%#éﬁit \Jféfﬁﬁ?ﬂﬁﬁ;mat
andh SRAE TR PEOHPes- TR Lednbi4dt Sihe BAVERSHT: CRPTIEES

[Ooggﬁcunference, namely the 256th Ioglcal sector is
ficult to be danaged. Al so, there are

ac tus a d h
P SRR T RS B I A i
fur@ﬂgrtQH&ltthélDQ%%bQHgnbode%eBh %@%ﬂaiﬁﬂgél disc having
conpatibility wwth the data | ayout show in Fig. 7.

beeﬁogaﬁhected 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.ils 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.



Fig. 8 illustrates a processing procedure to be
perfornmed when a new disc is |oaded into the
recording section 4 in a formof a flowhart. [0099]
First, the outernost circunference of the recorded
area or the 256th | ogical sector is accessed to
obtain the file systemdata, and the anal ysis thereof
is performed (step 511). [ 0] Next, a
determ nation is made on whether a | oaded disc is
recordabl e (step S12). This determ nati on processi
is defined separately. [0101] Here, if it is

[008éferm ned to be not recordable, it is recognized as
a read-only disc (step S14) thereafter, and if it is
r esbyni zeaClast ieeorddbréonpl rscpsdopai zedrasfgrmed on a

~ recordabl e disc gstep_515) thereafter. [0102]

disgy geaghj PVRSt PaHey ¥ TPrécdd (ioeSoficdeferimitndd gt o1d VDS,
processing to be executed by step S12 of the

andf [-BiRehaPe ERdfin Sive LeMg daga 6@%%‘[%%1“5&’&% ilehd1ot

recordi [ [ [ .
referencghn%rgg ge%&§crg%o%%%%!%Eﬁepgy%%%m data, thereby the

ﬁ87P0636

data becomes invalid data.
[0092]

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 final AVDP cannot be written in the 256th
logical sector. 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 playback 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]



- 42 - SOrP0636 [0103] First, the 256th | ogica

sector is accessed, and whether an AVDP is recorded
is checked (step S21). [0104] If an AVDP is recorded
in the 256th | ogical 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 - 40

507rP0636

In the finalization processing, the recording of AVDP
is started from the 256th logical sector in accordance with
the restrictions and essential conditions on data writing in
the UDF. Next, dummy data is written from the 32nd logical
sector to the 255th logical sector, immediately before the
place where AVDP is recorded, and from the place immediately
after AVDP is recorded to the 511lst logical sector, and the
sectors are subjected to padding.

{6096]

The AVDP recorded from the 256th logical sector points
to the two VDSs in the file system data, which were recorded
by the last additional 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.

[0087]

By the two AVDPs in the file system data, which was
recovrded by the last additional recording, it is also
possible fo 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



in a recordable state (step S23). [0106] On the

other hand, if an AVDP is not recorded in the 256th

| ogi cal sector, or if an AVDP is recorded in the

256t h | ogi cal sector but the border is not closed,

the disc is determined to be not recordable (step

S24). [0107] Fig. 10 illustrates a processing

procedure, in a formof a fh wchart, for recording

user data onto a disc after having been formatted

(including a disc of after additionally recording SR FO636

before finalization processing). [0108] First,
lodfiided detcddrs recbrideds it dd qrosofbrecor diimely ensure the

additionally to a file in a |l ogical sector of the

cwmﬁ#mﬁﬁmmmmﬁ@%ﬂ%ﬂmﬂm@¢ﬁ%ﬁk&@%@(ﬂep

$31). 10109
00 ) [ ]

Fig. 8 illustrates a processing procedure to be
performed when a new disc is loaded into the recording
section 4 in a form of a flowchart.

[0099]

First, the outermost circumference of the recorded area
or the 256th logical sector is accessed to obtain the file
system data, and the analysis therecf is performed (step
S11).

[0100]

Next, a determination is made on whether a loaded disc
is recordable (step S12). This determination processing is
defined separately.

[0101]

Here, if it is determined to be not recordable, it is
recognized as a read-only disc (step S514) 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 Tlowchart shown
in Fig. 8, of whether additional recording on a disc is

possible or not.



- 43 - SOrP0636 Next, the UDF file data
structure is recorded in a formof 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 volunews££ugture, a VDS and a LVIS
are freely placed. [0111] Next, AVDPs are
recorded in a formof recording additionally to t h§07F0D636
above-descri bed VDS and LVIS (step S34). The AVDPs
[01i03di cates the two VDSs, respectively. [0112]
Furthernore, dunmy data is recorded in 255 sectors in
a Foratoef thecdbéithgladdichilomalcitprt d st hecAvBRA t lhad
sectors are subjected to padding (step 535), and then
whetthe TAGDPA VY] dts A date iswvehedded ressheti4ll y are
recorded in a formof recording additionally to the
[018ddny data (step 536). [0113]

If an AVDP is recorded in the 256th logical sector,
next, whether the border of the recording area is closed is
checked (step 522).

[0105]

If the border is closed, the disc is determined to be
in a recordable state {(step 523).

[0106]

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 $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 S31).

[0109]



Fig. 11 illustrates, in a formof a flowhart, a
processing procedure for finalizing an optical disc.
[0114] First, dumry data is recorded in an area
havi ng | ogi cal sector nunmbers up to 255 in the area
reserved at the tine of disc formatting, and the area
IS subjected to padding (step - 44 - SO/P0636 $41).
[0115] Next, an AVDR_L; recorded fromthe 256th
| ogi cal sector (step $42). fie” AVDP recorded here POEIE
points to the two VDSs in the file system data, whi*€H
were recorded by the | ast additional recording, the
VD8:xnf orinat VoH Fsléi Redaattrhisupei it krcbirged amda form
it becomes inpossible to additionally record on this
of pprpedind sddiihigntddvatt ccdmsl ywibeyenidels artidadDM jalfa erata
this. £0116] Then, dunmy data is recorded in a
(stemrpPds -reserved area fromthe position on which AVDP
has been recorded to the 511th | ogical sector, the
{OléPéa i s subjected to padding (step S43), and the
fipalization processi pg ks, Ler ILnatedy ndustial
recording additionally to the above-described UDF-file data
structure file data (step 533). In 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 S534}.
The AVDPs indicates the two VDSs, respectively.
fo0112]

Furthermore, dummy data is recorded in 255 sectors in a
form of recording additionally to the AVDP, the sectors are
subjected to padding (step $35), and then the AVDPs pointing
to the two VDSs, respectively are recorded in a form of
recording additionally to the dummy data (step S536}.

[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 numbers up to 255 in the area reserved at the time of

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



[0117] In the above, a detailed description has
been given of the present invention with reference to
the specific enbodi nent. However, it is apparent that
those skilled in the art can make nodifications and
substitutions of the enbodi nents w thout departing
fromthe spirit and the scope of the present
i nvention. [0118] In thjs specification, a
description has been mainly given of an enbodinentsbgPO636
whi ch the present invention is - 45 - SO/P0636
applied to the case where additional recording is
S41¢erforned on an optical disc allowi ng recording only
once in conpliance with the UDF format defined by
[0I®8TA. However, the gist of the present |nvent|on i s
not limted to this. The sanme advantages can
ob@%ﬁﬁeda%yAEBBIyﬁnﬁeFﬁédﬁﬁe§éﬁP CREerPPSR 98gﬁﬁél sector

cas ere the simlar re i,ctions .are inposed on a{]DSS

ot §48)<t eRPFoPver St lvalifeen RSyl et

. { t t t t t

in 58 ERaRarVREeh: Ang 1 STpr e ere i by The1ast
addﬁk&%ﬂ?&eEgeggdlﬂ ta S %?gil(¥gfﬂé %%%! Fh%%?&%?%ﬂ% this

nAernost circu rence

p015%095dFE% ghPoi%sfgg%m%%GQHﬂéggﬂﬁﬁéIﬂQ‘éﬁéfﬁl&Hﬁlly

resent

rechMeBh'Qﬂlgaép@E%ﬁldbi%bD%%ﬁé %df%%g(yﬂﬂﬁi ving with the
exenplification, and the contents of this

uprFSheekii eat Lon shoul d not be construed in a l[imting
sense. In order to determne the spirit and the scope

(0196}t he present invention, the appended clains shoul d
be consi der ed.

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 description has been given of
the present invention with reference to the specific
embodiment. However, it 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



46 CLAIMS 1. A nethod of recording data for
additionally recording on a disc including a
plurality of |ogical sectors in conpliance with a
predeterm ned file systemformat, in the
predetermned file systemformat, reference
information to file systemdata is determ ned to be
recorded at least in 47 Lm95pLaces out of three
pl aces of a first logical séctor of a disc-inner S0TPOE3E
circunference, a second and a third |ogical sectors
of an inner circunference froma | ast-recorded
applggicdlo ddrt crasea hdana ot icorpra ki Freeiding ebs pfrformed
disc-initializing for recording standard information
on F° LRPricdet sHriihed | Ohinhl Tt B PottY N EF okR an
i nnernost circunference of the djsc reserV|ng an
compld AnGe M3 Hhrddicatyy Laeat (R TR R P ot - t Héoweverf

ormation to i medi ately before.

d f
thelsggﬁg&i{dfset&eorprﬁeﬁeﬁbt APTIERE o  oh: Crshrto Chis.
e QS ARG e S TGS, 1 0808l S8191ng AWk prosent

perafnorm ng 1 nitil al’i Zatl on

t I I
e
1mp%%gd° e%l ﬁlteh?ryé% Lorufat”, Zatl on and en . file system

|nned|at y aft avi ng no

datheARd! fddnece%a;tsa)nobﬁlﬂggédﬂrﬁ%@i & e aa‘éﬁﬁlﬁanzslon of

reserved area or a logical sector imediately after
addi®eendad raRad a0 LAy defetentend hforr@in frdice,

the file systemdata in tw places, the second and
datbhewtshi & legitcaluseaorsedirddd | ingh hd cCiHderenee

fromthe |last-recorded | ogical sector; and when
circafffleeidnag .addiltsognaliley geord ng oc@rdlissg, medium is not

finalization processing for padding with dummy data
spetidimcand liynfiemidierdc urf errerget iofal hbiseserved area to

i mredi ately before the first |ogical sector, starting
[OlAd@&dordi ng of reference information to the | ast

additionally recorded file
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.



48 system data, and padding with dumy data an area
fromimediately after the recorded reference
information to i medi ately before the fourth | ogica
sector. 2. A conputer-inplenented nmethod descri bed
in a conputer-readable form@t to cause a conputer to
execute processing for perform ng additiona
recording on a disc incladizigisa plurality of |ogica
sectors in conpliance with a predetermned file
systemformat, in the predetermined file system
format, reference information to file systemdata is
det eryrimeathacd die neesorddedy atatcedsir iagddiviol gladdes out
of three places of a first |ogical sector of a .

regicgliinghen ¢ e dmedosling seddnitrand-ya thifepical
| ogi cal sectors of an inner circunference froma

seciy doorahap liggicealvidde o r et Prvideediigle system
conprising the steps of: .. disc-initializing for

foraeddiig %ﬁﬁd@ﬁ%}?&%i%&%ﬂaﬂp@éd@féﬁﬁrned

~ logical sector position [.em an i nne qg;t. dot ned
referEie rsfeF Bt 1He W I T essye%ﬁnhgéaa area from "
i mredi at el fter. the recording of the standard

tq Woﬁ?ﬁqr&#cffq r?‘r?@dﬁecatléi y before a fourth |ogical
sector being a file-data recording start position
including the first |ogical sector, and perform ng
initialization of the disc; addi ti onal
recording for recording file data and file system
data continuously fromthe fourth | ogical sector
(note that in the case of a disc of imediately after
the 49 initialization and having no recorded file
data) being i mediately after the reserved area or a
| ogircal- sector imedi ately after recorded area, and
recording reference information to the file system
data in two places, the second and the third | ogica
sectors of an inner circunference fromthe
| ast-recorded | ogi cal sector; and when
conpl eting additionally recording on a disc,
finalization processing for padding with dunmy data
froman inner circunference of the reserved area to
i mredi ately before the first |ogical sector, starting
recordi ng of reference information to the | ast
additionally recorded file systemdata, and paddi ng
with dummy data an area fromimedi ately after the
recorded reference infornmation to i medi ately before
the fourth | ogical sector. '



- 50 - ABSTRACT Addi tional recording is
perfornmed on a recordi ng nedi um wi t hout using a VAT
t echni que. An area including the 256th | ogica
sector is reserved at disc initialization time, and
additional recording is perfornmed fromthis reserved
area and after. Additional 4rfecording is perfornmed by
writing packets froma | ogical sector inmediately
twaf trérace s ewar ded tarese (dlrclamdiodg a He rsés drovpddadr egctor
and AVDP is recorded into two places having the | ast
ofl egiddaicsecteor cimvherf Y egfcea Fadlesonst BEet @r dhdid a
| ogi cal sector nunber |ess than 256 sectors from N,
Logridatlh e Caddist icdnan e ddidd G IEHRIGtand®™wit 1 aste
UDF is possible after that. At the tine of,
reGoFAl %A AVIBIS HOE 1 ¢t dsdFN CREPSEEHRY JgicatePs

sector, a surplus area in the reserved area is
Oj:S_ubjected to padding to ensure wide conpatibility

tI&ﬂgéag%¥g§§¥yQﬁﬁan¥gfnf5%§%ding 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, aﬁd performing initialization of
the disc;

additional recording for recording file data and
file system data continuéusly from the fourth legical
sector (note that in the case of a disc of immediately
after the initialization and having no reco;déd file
data) being immediately after the reserved area or a
logical sector immediately after recorded area, and
recording reference infermation tb the file system data
in two places, the second and the third logical sectors
of an inner circumference from the last—fecorded logical
sector; and

when completing additioﬁally 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



48
system data, and padding with dummy data an area from
immediately after the recorded reference information to

immediately before the fourth logical sector.

2. A computer-implemented method described in a
computer—readable format to cause a computer to execute
processing for performing additional recording on a disc
including a plurélity 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 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
beiné a file~data recording start position including the
first logical sector, and performing initialization of
the disc;

additiconal recording for_recording file data and
file system data continucusly from the fourth logical
sector (note that in the case of a disc of immediately

after the
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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 plgpes, 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 érea to
immediately before the first logical sector, starting
recording of reference information to the last
additicnally recorded file system data, and padding with
dummy data an area from immediately after the recorded
reference information to immediately before the fourth

lcgical sector.
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ABSTRACT

Additional recording is performed on a recording medium
without using a VAT technique.

An area including the 256th logical sector is reserved
at disc initialization time, and additional recording is
performed from this reserved area and after. Additional
recording is performed by writing packets from a logical
sector immediately after a recorded area (including the
reserved area), and AVDP is recorded into two places having
the last logical sector number N of a packet structure and a
logical sector number less than 256 sectors from N, and thus
additional recording in compliance with the UDF is possible
after that. At the time of finalization, AVDP is recorded
in the 256th logical sectbr, a surplus area in the reserved
area is subjected to padding to ensure wide compatibility

with playback-only apparatuses.



