- 1 - S07P0639 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 for recording data on a

recording medium to a data recording nethod, and to

a conputer program For exanple, the present

invention relates to a datalrecordi ng apparatus for
recordi ng content, such as an AV stream which is 507pr0639
captured using a video canera, on a recording medi um

to a data recording ne 0 a conputer
program [0002] N@Egesg?gggﬁlarly, t he present

| e i8R IR iRce 2 P r Al @ mcppﬁgaﬁme&af@%é,orm

recording data on a recording ne m 1 n conpliance

W th AVCHD ( Advancegoifdea-fCadidig:Ad gh Definition),
to a data recording nethod, and to a conputer

program and particularly relates to a data recording
apparatus for recording a user data file, together

TecWhibaa Fasagenent information file, in a prescribed
directory, to a data recording nmethod, and to a
cohppud By program Background Art

The present invention relates to a data recording
apparatus for recording data on a recording medium, to a
data recording method, and to a computer program. For
example, the present invention relates to a data recording
apparatus for recording content, such as an AV stream, which
is captured using a video camera, on a recording medium, to
a data recording method, and to a computer program.

[0002]

More particularly, the present invention relates to a
data recording apparatus for recording data on a recording
medium in- compliance with AVCHD (Advanced Video Coding High
Definition), to a data recording method, and to a computer
program, and particularly relates to a data recording
apparatus for recording a user data file, together with a
management information file, in a prescribed directory, to a
data recording method, and to a computer program.
Background Art

(0003}

Disc-type recording media to which optical reading is



[0003] Disc-type recording nedia to which optica

reading is - 2 - S07P0639 applied (hereinafter

referred to as "optical discs"), such as DVDs

(Digital Versatile Disks) and CDs (Conpact Discs),

have rapi dly beconme popul ar for applications of

storing conputer files and novie streans. Optica

di scs have a |l arge storage capacity and random
accessibility. Unlike contact-type magnetic recordigigposao
nmedi a, there are no concerns regardi ng wear and

a e.on a recording surface as g, result. of. readi ng
appﬂel%a&‘gc(rhéesrh?mc?%%teﬁe ﬁe%? .Iﬁfﬁrttcheﬁ’?mro UG diiEs A Msuen
ace, i tURALY, t he risk of a in .
as zﬁg%béﬁ?éﬁﬁéﬂdeleﬁg fi?f@%ékf%xﬁﬁﬂcggs Rﬁgn é%%d% %ﬁs)’

havléDE:a(plﬂ'!!’al\éle gl%‘g:lfngsﬁg)p'zlﬂra'@t@?ﬂ %ﬁ%ﬂrlsfcear t?Lce})CrLsL g% r@{c!(.c) ing

est abl i she (Optica age gy

comPERE Fii1QR) An% kRAWR ag APt Q%tidi.aslc Jid Bl ave a
aving a high conpatibility (for exanple, refer to

1arenskat-erte @@%@@ﬁ&@ Bhnd WRndch atddmdementat i onpfi ke
the 1SO | EC 13346 standard that is al so known as

conkEeMA-16p( agnexdrplre.carefiely hedNen- Ralan HecuH®eoncerns
2) (ISOIEC 13346, which is a later version of |SO

reg866Qngswepar kaida doalager ot SK reapaciiyy andfadargera result
nunber of files than |1SO 9660). In the 1990s,

of cenabiingd Wwebhl theshowopr ithe dfi KeD- RWuredicarnand: ,Che disc
recorders, the UDF has wi dely been used for witable

surfprecal ditsedy [ 8005the risRecdy diatg ded noeprasdidsritenl 1y
appar atuses using an optical disc have al ready been

delgfgel ysude¥-as external recording

[0004]

For example, UDF (Universal Disk Format) (registered
trademark) established by OSTA (Optical Storage Technology
Association) is known as an optical disc format having a
high compatibility (for example, refer to Non-Patent
Document 1). UDF is an implementation of the ISO/IEC 13346
standard that is also known as ECMA-167 (for example, refer
to Non-Patent Document 2) (ISQ/IEC 13346, which is a later
version of ISO 9660, supports a larger disk capacity and a
larger number of files than ISO 9660). In the 1990s,
combined with the low price of CD-RW media and CD recorders,
the UDF has widely been used for writable optical discs.

[0005]

Recording and reproduction apparatuses using an optical

disc have already been widely used as external recording



- 3 -- S07P0639 nedi a and external storage devices

for, for exanple, conputers. In recent years, as the
recordi ng capacity of disc-type recording nedia has

i ncreased, video caneras of the type that store

novi es on a disc rather than conventional recording

t ape have appeared (for exanple, refer to Patent

Docunent 1). [0006] -Sisnce di sc-type recording

nmedi a are random accessible, it is possible to S07P0639
efficiently find a favorite scene. Al so, since access

t.o data | erf.ormed in a, non-cont act nner, it is
medﬁgsg‘%b & thcoeo Ee 49N HouCTadsi g )gogrt &rT 8T on
reof . RaQr gﬁggﬂ! the gpq users of DVD..
Comﬁhgee%%éarrelglag as i ﬁ’ée raeljagée?f‘ yeare %e%oera#”ﬁ shitte -Y of

disxe%?p@%c@mﬁf@c%&a@r%% haye d Sqlidded&gcf&n%fatge of

virtues of highnage quality an i dh ease use,

theS¥ePeas e RGP ROS3 B €11 000 Mher than
Furthernore, an optical disc standard mainly targeted

con@8ndpRhiagatieens iy WaAR0 Heaeras ol readkRegN e,
consi dered. For exé%ple, in AVCH (Advan%ed Vi deo

ref€adicng PHitgh tDelddhinisn@n)l,) .by addi ng a recordi ng
conpatibility function and an additional recording
copadobility function while appropriately inheriting
the contents of the existing disc format standard, a
specnfe cadi sontypgardingdihg detlaaf ermatrahdomhiaghessible,
definition (HD) video caneras or the |ike has been

it &5t nbeFdheg. to- efficg@NPAs3Find a favorite scene. Also,

since access to data is performed in a non-contact manner,
it is possible to use media without causing deterioration
thereof. For example, the number of users of DVD video
cameras has increased year by year from the year 2000 and
such cameras have been sold due to the virtues of high image
quality and high ease of use, such as editing being possible.

[0007]

Furthermore, an optical disc standard mainly targeted
as applications for video cameras has already been
considered. For example, in AVCHD (Advanced Video Coding
High Definition), by adding a recording compatibility
function and an additional recording compatibility function
while appropriately inheriting the contents of the existing
disc format standard, a specification regarding the data
format for high definition (HD} video cameras or the 1like

has been established.



[ 0008] For exanpl e, when a novie stream
captured using a video canera is to be coded to an
MPERX2- TS stream and recorded, in the case that a clip
AV stream (O i pAV Stream as content data is to be
recorded, it is possible to suitably realize a video
recordi ng function by using each type of file of a
playlist (PlayList) and clLip information
(Aiplnformation). For the novie data, a collectioBpypgeso
of data, which is a unit necessitating playback for
mhg§8 gﬁgtinuous synchroni zati on pl ayback, that is,
renf?? pl ayback, is guaranteed, forns one clip

S} f)éxand s rgcorded as_on novi e t e.dThe.cIiE g
A r'eam ite Fn"Rhich°mbvfe SPP&dns anlQEO ed @@

camb@aagswggcbgscgg @an EE M%%b@ E@f%%”%tlon f recqfded in

exists In a palr Mﬂth t stream

thedchkbechBe Wi eh i bnher g@ce% q@:ﬁpﬁ%v's%r%tama@s WIAGR ¢

IS necessary to reprodu a real "novie stream is

datdessrtbege FaEckBEAD! Ayl iiSt poasRbak $LALiRAINAY HeN1jize a
poi nt) and a play end poi nt " (OQUT point) are spécified

videbt Betegai gt eugaehodf pgnasehgmeLenCkiRe, o30 tihat dJdhe
pl ayback section and the playback order of the novie

pladatatagelspeest) ednd] 8008] informbitdonl3CcINQWs fadrmation) .
directory structure defined by AVCHD. "PLAYLIST",

For"thé Phdlrie data); SEREAM gcwhbeahodr daakr, argadhdiisect kiypit
bel ow a BDW directory are sub-directories for

necgspitagipyaylagbsckclfop iwhfichnabthonnficles syaatirohiipation
AV - 5 - SO’P0639 stream files, respectively.

plaghaekt othat bf, JAR21IIOImand 1 AUKBARA ase gmetrapggeid, edorms
in a video recording function in a VR node, but are

onengtERs&Fyipb, nandt abnresapdepbiki ppewnpig Sdde.fi Mae
format structure. [0010] Since AVCHD is a new

cligtAhdakEeamhef e2af éloiRNBIWACHI BeViecstdeags are stored

%ﬁparatuses that are de3|8ned to create a directory
in apMEEGTTR, FORPRR- ar ENBeflABI LB Or Rt AVRHDdFaRgdFds in a

paiglw{te tﬂgﬁcflpaﬂvlgkgéggl%aalon éoggss EOOl

1L which
information on a movie stream, which is necessary to
reproduce a real movie stream, is described. For the
prlaylist, a play start point (IN point) and a play end point
(OUT point) are specified with regard to each of one or more
clips, so that the playback section and the playback order
of the movie data are specified.

[0009]

Fig. 13 shows a directory structure defined by AVCHD.
"PLAYLIST", "CLIPINF™, and "STREAM", which are arranged

directly below a BDMV directory are sub-directories for

storing playlists, clip information files, and clip AV



At this point, when a directory defined by the AVCHD

standard is not created at the tinme of an

initialization process, at one of timngs of

processes for recording a user data file, M/ STREAM

that is a directory for storing an AV streamfile,

and MV/ CLI PI NF and MV/ PLAYLI ST, which are directories

for storing managenent information on the user data,

wi Il be created. However, this poses the follow nggn7ppe39

probl ens. [0012] For exanple, when, after

instryction for recording an AV streamfroma user is
Strgcfepteds t RESBOM disldct ot Zad HE SSTREANIR rébt 6v

f storing,the AV streamfile are to be created,. in.
RUXDATE P28, MPhie TRERTAG TP VI dEEQTS bt iy in 2

until the processing.is conpleted,.: or _a buyffer for .
ve Wadse B B8 BRReg sy e T e irstdddingrith

S ¢i7 6.2 P | et ed becones necessary.
pasFOéf%f form§§§ﬁg%%%t%%%$e error occurs when these

- difggigyies are created and a retry process thereof

is perforned, the tine required for the directory

CrephtOMPERGEsS SaRelCsVaANakANILnALI b ENECRRBLKOR s

of directories is conpleted, in the nethod in which
recbhR@ihgcapghpgtabean tAYtShreaelsily@eds ol rebalkt ed,

the real -tine-use capability of the apparatus for a
diregebrgr engoaskdeeablyidet afeoHatrete JALSO  hien AtlaerD

met hod of providing a buffer for tenporarily storing
standuird, datatha biftenfohina ineny alldrge isnz @ rbeesnes

necessary. [0014]

(0011]

At this point, when a directory defined by the AVCHD
standard is not created at the time of an initialization
process, at one of timings of processes for recording a user
data file, MV/STREAM that is a directory for storing an AV
stream file, and MV/CLIPINF and MV/PLAYLIST, which are
directories for storing management information on the user
data, will be created. However, this poses the following
problems.

[6012]

For example, when, after an instruction for recording
an AV stream from a user 1is accepted, the BDMV directory and
the STREAM directory for storing the AV stream file are to
be created, in practice, the recording of movie data is not
started until the processing is completed, or a buffer for

temporarily storing movie data until the processing is



In the AVCHD standard, with regard to one AV stream
file, it is necessary to record correspondi ng
managenent information files, such as a clip
information file and a playlist. After an instruction
for stopping the recording of the AV streamis
received fromthe user, when CLIPINF, which is a
directory for storing a manggenent information file
for the AV streamfile, is to be created, the riskgsofppg3g
the occurrence of an error due to the wite process
becqones . hi gh. When the creation of the CLIPINF
COW%i%&%%F?é%ﬂﬁ%sqﬁﬁ?%ﬁ?ﬁ%@ occurrence of an error,
th?ogﬁgigenent information file is not recorded, and
it s not possible to reproduce the AV streamin
Spi 0 2. fa a he AV, stream_was, .pr.ocessed
SohEnop bPT bRk IR ol B TR AR REOEEITES are

o BB 5 ok 1A A Y AR e i

directories ( are not used’in'the
reqRfi 9888 F JrOft HL AU NG US & r A8 fon SYEH-ESs 8B AVbe very long.

stream Therefore, even if there are no suc%
Untdilr @&okirest ich ¥ POSSIRIS ild recHHhdiRa AV sty eam

file. For exanple, when these directories are to be
methbeatedwhi chhehpr @eessdahgr WA JteeChdifa s1ad Wt

froma recording apparatus, the follow ng probl ens
staatiesg. the016h1-time-lBict icalplay,i MAgn dihe hey egidadaitefs for a

the directory fails due to an error, in spite of the
usefaetet batisttHerebéy datarhasabeen r @deicgedn the method of

successfully, an invalid state is reached in terns of
provhdl AVCHDbst dndardyr &stpolrere liys sd ariisks triceti et kigtusera

data cannot be reproduced. [0017] Si nce each of
buffae aifracvervedagteATXBATRECIOE ] ARCCHSAIVETA exi st's

directlﬁ bel ow t he BDW directory, when AUXDATA, JO,

JAROBKH META directories are to be created, it is

al so necessar% to update the information on the BDW

di ¥ectd? AV R shimenry, udelhf reeasgstentaachVagt opem
f.llf a wite error occurs in the course of this
113t otbsiPnfcafitsehE LBJAEFRGof CERE BB 19 Beradgment
. fail a state is reached in.which the user data
incgBnBiofett S8, BHERoSPnts HILE GRS act i oRe 2
playffgtgatﬂf@@§ ggcgﬁgggu% gggs%%%lg¥bpping the recording
of the AV stream is received from the user, when CLIPINF,
which is a directory for storing a management information
file for the AV stream file, is to be created, the risk of
the occurrence of an error due to thé write process becomes
high. When the creation of the CLIPINF directory fails due
to the occurrence of an error, the management information
file is not recorded, and it is not possible to reproduce
the AV stream in spite of the fact that the AV stream was

processed successfully.



-8- 80720639 [0018] For exanple, the UDF has
nmeta-i nformation, such as the position of the entity
of afile and file attributes as an ICB (Information
Control Block) in units of directories and files. The
ICB of the directory contains point information for
each of FIDs (File Identifier Descriptors) in which
the recording position of _the_ICB regarding a child
directory directly below and a file is described. Ihepygag
creation of the AUXDATA, JO JAR, and META

di ies directly below the BDW directory
negggigiates the creation of an I CE and FI Ds, which

.1h - ' f di t f
R T AR S S R e e
. i f -t F f di t L F IS
s HBSBLL00, B BB LD ! A 55 St T ) Brocess

forﬁ%%§5§dWH ”u%@%hg%EQEC%%%% %% égxaaTétfgghbﬁﬁ%hé¥%%ﬁre,

IS create al so, there 1 s a possi ity't

eved WEI ERe@Er Qh-c006ULS -WheR ke o %%'iq&oﬁga.dggfﬂiérﬁ%
BDW directory is updated. [0019] [Patent cunment 1

recdapanpsealnexashned ; Fat entroAp RKiag@t 0N Akl itgatd-on
No. 2004-120364 [Non-Patent Docunent 1]
diréttpriéwwaresta. Begespaesd Rdexnhbt Mrolkhen- Bat efnoving a
Docunent 2]
recétdpnd/ wadienmirbmnt er ratbedahgoagppuhltiuegt iters/folQ owing
problems arise.

[0016]

Initially, when the creation of the directory fails due
to an error, in spite of the fact that the user data has
been recorded successfully, an invalid state is reached in
terms of the AVCHD standard, and there is a risk that the
user data cannot be reproduced.

[0017]

Since each of the directories of AUXDATA, JO, JAR, and
META exists directly below the BDMV directory, when AUXDATA,
JO, JAR, and META directories are to be created, it is also
necessary to update the information on the BDMV directory in
a commonly used file system such as UDF. If a write error
occurs in the course of this processing and the updating of
the BDMV directory fails, a state is reached in which the

user data cannot be referred to in spite of the fact that

the user data was recorded successfully.



st andar ds/ Ecma- 167. ht m Di scl osure of |nvention
Probl ens to be Solved by the Invention [0020]
Exanpl e enbodi ments can provide a superior data
recordi ng apparatus capable of recording data on a
recordi ng mediumin conpliance with the AVCHD
standard, a superior data recordi ng nethod, and a
superi or computer program- [g0021] Exanpl e
enbodi nents can provide a superior data recording cp7p0639
apparatus capabl e of recording user data on a
eggpg%ﬂg mediumin a file format having a video
g function w thout deteriorating the

re
-tine- h d
AL LPERUsE, CERRDLDEL Kl L 3RO AU A HLIPOY! v

using a ge’ bu

posqgﬁgﬂd faﬁge e%%&%g'%&'%p%ﬂﬁye%ﬂﬁwﬁyfgnaé :%Jtes as an

Exanpl e enbodi ments can provide a superior

ICBVQQBE@kﬁthBBaE@;&L&%o@a@@%‘&)0 i 86N dl ng %l%%%{ﬁodﬂeas and

file, together with a nanagenent i nformation Ti
filasPresgei hed @ErQ%boﬁﬁrb%t%QQOQﬁﬁﬁ%ﬁn@'g%f%ﬂ”ﬁ#%%rmatlon

recording format, a superior "data recordi ng net hod

forasdch s@PEIDEr (GOMRUIEknRiFIeaMpesQ@33kors) in which the
recording position of the ICB regarding a child directory
directly below and a file is described. The creation of the
AUXDATA, JO, JAR, and META directories directly below the
BDMV directory necessitates the creation of an ICB and FIDs,
which are the meta-information of each directory of AUXDATA,
JO, JAR, and META and also necessitates the updating of the
FID of the BDMV directory. For this reason, there is a
possibility that a write error occurs when each directory of
AUXDATA, JO, JAR, and META is created and also, there is a
possibility that a write error occurs when the meta-
information of the BDMV directory is updated.

[0019]

[Patent DPocument 1]

Japanese Unexamined Patent Application Publication No.
2004-120364

[Non—-Patent Document 1]

Http://www.osta.org/specs/index.htm

[Non-Patent Document 2]

Http://www.ecma-international.org/publications/



10 Exanpl e enbodi nents can provide a superior
data recordi ng apparatus capable of suitably
preventing a situation in which the reference or the
reproducti on of user data beconmes inoperable due to
an occurrence of a wite error as a consequence of
the creation of a directory, a superior data
recordi ng met hod, and a superior conputer program
Means for Sol ving the Probl &ns [ 0024] Accor di ng
to a first as t., of the present invention, there is
Sﬁﬁ%%??&édESmﬁéf§$r%@Brding apparatus for recording
Iﬁ%%h%sgneao%efgégépgoﬁediun1 the data recording
apparafus conprising: physical formatting nmeans for
Pr%%rlfeﬁ%mt?_gbghgéix‘?@é F PRt LiRQ @R 3 new recording
medium file systemcreation neans for creating a
filepgpystemon the basis of a predetermned file
systemformat in a storage area of the recording
nmedEsehgl & eenphyshead s fmmatdovidel & pepéof aediatand
directory structure creation neans for creating a
regiorddhgr yppéraict sireadairlestadr iregoadusgr ddatactiid e and
a managenent information file for the user data file
rejcprddnpl nadten wit e anpriedete Mithe §he o8VAED st bardda i i
accordance with the predetermned file system format,
SupRELernithe predfelethitiddCodifRg 8t ARBEFHOT sCHPHVAEHD
Advanced Vi deo Codi ng Hi gh Definition) standard.
PTPEO28} The predeterm ned coding standard referred to
herﬁ'bg);é O7P0639 t he AVCHD (Advanced Vi deo Codi ng
Hi g %'nition) standard. In AVCHD, for exanpl e,
MNe Ry Py | EnSdd SRR CARI B 43102 UbOPFATRLA |5

code_ Into an | EG2- TS str an1anq recorded,_lt 'S
reee§aaﬁbea%§a§y¢ﬁ@biaparm® iZe rdchirdeqr 868F Akt on a

function by using each type of file of a playlist,
reebirpihf QARG 0 AN l& ddrhaAVhatiean video recording
function without deteriorating the real-time-use capability
of the apparatus and without using a large buffer, a
superior data recording method, and a superiocr computer
program.

[0022]

Example embodiments can provide a superior data
recording apparatus capable of recording a user data file,
together with a management information file, in a
prescribed directory in accordance with a video reccrding
format, a superior data recording method, and a superior

computer program.

[0023]



[ 0026] In AVCHD, a directory structure as shown
in Fig. 13 is defined. At least in the stage of
renmovi ng a recordi ng medium fromthe recording
apparatus, such a directory structure needs to be
satisfied. However, since AVCHD is a new standard,
there are no known di sc recordi ng apparatuses that
are designed to create a directory and a file, which
are defined by the AVCHD stldhdard, at the tine of an
initialization process. [0027] . For exanpl e,
wheRXaRPAY stPedieite 3 tF P FeCorfd@8I1PR R case
retc%q:t .Il\{k// gTREA UIg/l\// CLI]:}PLQNFdf asrhd /lPLAYLL.,SIth e to be
CRESERY, FRPABF RYS ot GUE (H TS 1di PEEYSFY 8P edti on
siR9eess, iaNghi Rl ehd NBs s AP ldhky @b rbR8crion of
apparatus is deteriorated. Furthernore, a buffer
uskecdaes hecessar ynboetE&NpOrdard Ity shobecarstheanvfindi |
the creation of these directories is conpleted. Wen
WItifigserdPreed or i €8N R TIEatEd, thehereipgk oof of he
.occErrence of an. error due to Wi t pr.ocess gecones-

AREGHOTY 127 BUBBT 10T St TIRAGe MoRRER  t ABY 2 SupeTior
[ he AV streamfile is to be quickly
Coggggggngg?g%%%'creation of a directory that is not
Mekgedrbh thevusegrreat@rdiecorgdi ng process is further
post poned. For exanple, when a recording nmediumis to
be te@ddéd, in the case that the creation of these
directories fails, in spite of the fact that the user

datﬁcﬁagd%%%nt?e%o#%ﬁﬁf?§ﬁ§€§§$§ﬁ]FP? BREPAVEI 1V S gt @ -

.S _.reac ' e f e D : .
ehRP et Ra roel §ed ek B 1ol rBRAH R Ruger recoraing
da€hkr 861 Or +8SoSYLERERSI i, &N i@ aeHECbrQERYI SpeI us

t he managenent information of a parent directory is
conpdas edg : t ey sisesl datmandthaings heahd favepbeénrnecor ded

successful |y cannot be reproduced. [0029] _

Phgesr di pgryat i g Ha! datle™ ecsrdiddgvappdibtustite system
exgngl e errbod%ments tv\,hen t&eluse of a new_recordi ng -
CTRBAL UM PEOD B St edY phyditCal VP 6Ffat i hg dntE OF @
prbbib e gy St oM £ £COT AI NG PrOLEST ALEAPSELOLIRardd of the

addition, the directory structure creation neans
recbeaies ae@DMV i vectr)s idanecolypabelow asrpetformed;

directory provided in the partition, which is a space
anflopirecordy ngtmidiune danpathenf meansyfpenreeabinodm

neans in conpliance with the AVCHD standard, and. al so

diEPeates, S Hectly B8l oW YHE TBBWISETr Setpryile and a
roERLAL B a1 ST e ey ks st gam
coh®l i shof Pl Ay destct el ned coding standard in
accordance with the predetermined file system format,
wherein the predetermined coding standard is an AVCHD
{Advanced Video'Coding High Definition) standard.

[6025]

The predetermined coding standard referred to herein

is



13 clip information files, respectively, serving as
managenent information files of the clip AV stream
file, and the directories of AUXDATA, JO JAR and
META. [0030] In the manner described above,
according to the data recordi ng apparatus, when a
process for initializing a recording nediumis to be
performed, a directory and g file that are defined by
the AVCHD standard are created, and therefore, theg 7P0639
above menti oned process for creating a directory an8
file does not need to be perforned in a subsequent
theu%FHQpéMffﬁaﬁeer Jéses Crridng dligdi hediaidijaagt gyhpndard.
creation process _does not occur while the user data
In ﬁ¥CHQPn§OEe€5PHE&ertW@ePeélmPWﬁ@ §§ée@§b§@ﬂ§W%FQﬁuSl“9 a
arat.us |s [ Furt hernore, sinc
Vlda.rSEFgFﬁ LPesPRsH Brotecs WEC L strsimhre recorded,
|n|t|aI| tion i.s.pe forned, .the risk of a wit.e
7r Brosabhn ?ngsluﬁ%a%s RS cﬁfl&segr r(?é:t%&lélg

d d l.so, th i
unkeeBre f80nBe denr 83280 and 30, Lo Llak of an

occurrence 0 of "Useér ata U

1nf8§ﬂaP§oHreMﬁHtEdcl&goﬁ%]stream The file System
creation neans crea for exanple, a file systemin

a respsping area of a recording nmediumin accordance
with the UDF format established by OSTA. In the UDF,

f orn nevd D Creadi AlcBo By T 861 QEYurkt akSsREGRASSAI Vik0 13 is
perform processes for creating an | CB containing

definéar mahtobeastl4n- tHO7BREZE bAdireabivig ot e reeeatdiel
where the real data of the directory is recorded an
medion fecnrtdhagretordiagnepadataupar tuthon anidealtsay
perform processes for recording, as the real data of
struheudervetdsyfoaheFEBtgsdupd.t hbweserkl BEnoshiA8CHD is a
indicate the | ocation where each ICE is recorded with
newrggandard, atbhredadier sot npwdi ddet| yebelrongr appieidaguses
in a netadata partition.
that are designed to create a directory and a file, which
are defined by the AVCHD standard, at the time of an
initialization process.

[0027]

For example, when an AV stream file is to be recorded,
in the case that MV/STREAM, MV/CLIPINF, and MV/PLAYLIST are
to be created, a delay occurs due to the directory creation
process, and real-time-use capability of the apparatus is
deteriorated. Furthermore, a buffer becomes necessary to
temporarily store a stream until the creation of these
directories is completed. When these directories are

created, the risk of the occurrence of an error due to a

write process becomes high.



[ 0032] Therefore, the directory structure
creation neans records, in a netadata partition in
the partition created by the file systemcreation
means, an information control bl ock (I1CB) containing
information indicating the recording | ocation where
real data is recorded with regard to each directory
contained in the directory structure defined by the
predet er m ned codi ng standéﬁﬁ, and netadata forned of
a cgbbgggion of file identification information
descriptors (FIDs) containing information indicating
t he ' I ' of _the ji.nfor i QNGO
bl o5 R S e e o) el e R Py baP ol rhet A ide
isdkbepbogY; 881 § Ne-F @AIndBt anr @chihien 903341 rectodf
a commonly used file system such as UDF, when
thateaki pgt angid ect Ok dder SaROCESSBENIHhO FLEOES: the
data of such a directory and al so necessary to update
futrhbe mapagepemntd | nflormatdiaoplen twwheneat reeon@dhymediuah is
as the total nunber - 15 - SO/D0639 of directories,
toahd réecwvdi | Hbl Erareaa hdagvahkablreatapacdf yriofsd he
.recording nmedium_ For example, in the UDF format, it
dirgchesessafyltv nidt BHity Pécére ARctCB ahdtit Degrdata
each directory but also ﬁd an FID indicating the I CB
hagsbefia ﬁ%%%@¥%&%gﬁ%8§ﬁ & FRBs 1BV 2L He Patlentis reached

R TR Ty TS
B R T L R I
oc8hF §CIOLY Eﬂbtﬂgﬁéﬁﬂﬁ@%%t@n@%&ﬁﬁt&@ﬂ-o%OQSﬁﬂrent

Accordingly, the rectory structure creation neans
direcos e, i singdelatdiy ot udekeghehytRht t figoWrd tHdveObeen

created by the file systemcreati on neans, the |ICB
reandd¢dhes i dss sfagdndicagneachedirepebanyedont ai ned in

the directory structure defined by the predeterm ned

codi @Y st andard with consideration of the information

on the child directories lower in the hierarchy of

t heASF P& sy rstifudihgr atpopgsprding apparatus in

example embodiments, when the use of a new recording medium
is to be started, physical formatting and a file system
recording process are performed. In addition, the
directory structure creation means creates a BDMV airectory
‘directly below a root directory provided in the partition,
which is a space for recording a file, by the file system
creation means in compliance with the AVCHD standard, and
also creates, directly below the BDMV directory,
directories of a étream directory for storing stream files,
a PLAYLIST directory and a CLIPINF directory for storing

playlists and



Then, after the directory structure is created by the
directory structure creation neans, the file system
creation neans records, in the partition, each file
for managing the used area in the partition and the
used area in the netadata partition and al so records
a logical volune integrity sequence (LVIS) on the
basi s of information, such as the nunmber of sectors
used as a result of recordilny the ICB and 16 the
FIDs of all the directories in the netadata

clgar tnfeshatapd £hees ot B snrmbder lof diiQF‘@éfl@r fasmanagement

e_manner descr.i bed in the

1 JAEROF A88r G HEE aPpaF (SLi% Ky Garadd teath aFfettory
aiial oLs pesessary, Bl the Ugte af.d bigkhal i2ing a

recording nediumis create consi deration of the

i nf opgaLion on the child directory thereof.

Therefore, it is possible to construct file system

i nf onmaheomamhéh donst derdtdlovegf athertiohal taunberdaofa

directories and the avail abl e area/the avail abl e
regcapaéhgyabparhieus ecoreh iy prsdiesm TPl dniisiabieing a

efficient when conpared with the case,in which

re&PF@&PSrlﬂeﬁﬁt‘% 8 ‘%‘ho*??/ﬂ%ﬁﬁq]%meéireét gdrRAkA- Usehd datld +©
ensd OPEraLpr.atuel he. AU\l g B gpESs Le nCe ng

ete nce necessar Irec

th@@é@oké ctgat oot £ol NG AN G JWelh EB@ creating a
initialization of a recordi ng mediumin the manner

didesebibesnaboveils tddss passinkleel to Boppeessr@é$cin a
access that occurs in a nornmal directory/file

suppsedtfoh PFoCeszehyt tongtragstsisng fhhé syst ehmce a
information with consideration of the total nunber of

lePFEEFﬁr?%%aE&RPt@%PC%ﬁﬁqu%ﬂ &04r 85FEReVAY ST | bt g1ser

aaf2PRC Ly, A0 Lhe, Mot urp, [ QO2GL AMMen LT ELOEY: ity of the
apparatus 1is improved. Furthermore, since a directory
creation process does not occur after initialization is
performed, the risk of a write error occurring in a state
in which user data 1s recorded can be decreased and also,
the risk of an occurrence of the loss of user data due to
the error éan be prevented.

[0031]

The file system creation means creates, for example, a
file system in a recording area of a recording medium in
accordance with the UDF format established by CSTA. In the
UDF, for newly c¢reating a directory, it 1s necessary to

perform processes for creating an ICB contalning

information



17 used file system these pieces of information are
of ten arranged at nearby positions. Therefore, a data
| ayout that is conveni ent when caching directory
information is conpleted naturally. [0039]
According to a second aspect of the present
invention, there is provided a data recordi ng nethod
for recording data on a recpfgding nmedium the data
recordi ng nmet hod conprising: a physical formattingsp7ro639o
step of perform ng physical formatting on a new
b t din [ .a_file systemcreatjqn st of ..
i e U P B i Y R % B directory
; i.ned .1 I i.n tor ea .of
b APy haron Tl dyarea e R et 2h ana
alsBepberoRe; paRdeasdis 8¢hO rr%c%tﬂdi?{gl;'r & Crhef 1,00 SR Of, ¢
creating a directory structure for storing a user
thedat eticbeyandnarranagenent dnafornat iramsf i ke f9r ithE cate
user data file in conpliance with'a predetermn ned
thecodiagishantard kbachcgopdarcecWolrtiebhe iRhe i red a
file system format, wherein the predeterm ned codi ng
chistadidaedtosyadi AYEHDy( Advanrced Mi dedeCadi BgwHitghiata
Definition) standard. According to a third
parhspeot-of the present invention, there is provided a
conmput er program described in a conputer-readabl e
f ok4faiZ] t he conputer program enabling a conputer to
perform processing for recording data on a recording
medicif LAt prveedsragtesrnpsi siagura physttah means
formatting step of performng physical formatting on
recerdgw tRecorBthgdatai bartatirneisyshenbarsatiion srepted by
h o%,ﬁéeatin a file systemon the basis of a
the b bt BY AFRICTRRBICYSREANFor At INRCAMSEdPRgECRIER 0P 10CK

di [ fter physical f tti .
oy e Rt M BT OPRaCt Py i Bti CEruPe EPEarPEATEag of
ti di t L t fc [

toodt PO e ntt &L LatgenEnt CFREOPRAFT b FFHEFoLoL fach

. : - i it h ) Cned
aireEl Ot et 1 R ol ARE et RV S s PhPEREEc A g by

fl - ' d i hed di
e 4L VS0 7, 1 LS ORE SR
colRefd Mt 1 on) e standgede 1 EPQ401 o snedPBAE ULELeriptors
n;[L)O ﬁ at a

programin exanple e iments 1's suc

(FIISOMUE S B 008 am £eskL L bed mdf'elc&@mgt he' eadablien g
format so as to i nplenent predeterm hed processing’in

loca#: LIt efhd Siged+Redi oh NcOhPLE1 BBock of a directory
stored directly below the directory as the real data or a
file.

[0033]

In a commonly used file system, such as UDF, when
creating a directory, it is nécessary to record the data of

such a directory and also necessary to update the management

information on the entire medium, such as the total number



words, as a result of installing a conputer program
into a conputer, coordinated operation is exhibited
in the conputer, and the sane operational advantages
as those of the data recordi ng apparatus in exanple
enbodi nents can be obtai ned. Advantages [0041]
I n exanpl e enbodi nents, it is possible to provide a
superior data recording apparatus capabl e of
performng a process for initializing a recording S07P0E39
medi um which is suitable to record data in
conpliance with the AVCHD standard, a superior data
of AaEeFUPRgCHet ABE, thRd aézaél}pl@rﬁeoﬁr@@%ﬁ@teelavald@r@m
Therefore, it is possible to record user data on
CapﬁééawdPﬁng%dFSHPF91QGfmaglﬁawnafbﬁaﬁﬁﬁ@péeV|d@othe UDF
£ g rdlng functi on without deteriorating
Ori“é ¢

SURECEEPABY itFy "oF Pﬁéyaﬁsgpgéuénaﬁ&%aﬂ%&ms

I b bl
for e ngdglﬁgé %EVH% dQ%% r@%g aPnﬁibpﬁgé-po %@gp ICB of
theoﬁe&689£g§99 ngEhga%?Dglh% thogetheagMéﬁ%é%tory in a
enen In rnation iTe,  in a prescri

metgagest géi‘t%ﬁléﬁ‘?or g‘ﬁ?‘f:ﬁe‘ﬁﬂmbge,w\%. EQ h‘é%%rg e Qr g%Eform

volding a situation In ere nce

an ﬁﬁHBQQHthQBcéésuéﬁru@%HaaQ%%OEEﬁagé%ehﬁoH%E%Q%%tQ%%
to an occurrence of a wite error as a result of

(me€58ALLOP: Ohap Hileftgkya @eSURET LOT r@@b@d&%g,owﬂenm and
met hod, and a superior conputer program [0043] In
thet hepdaba tl@éoﬁﬂtégtaﬁga&ﬂtﬂﬁelﬁe@éaﬁﬁbepartition°

[0034]

Accordingly, the directory structure creation means
records, under the root directory of the partition created
by the file system creation means, the ICB and the FIDs
regarding each directory contained in the directory
structure defined by the predetermined coding standard with
consideration of the information on the child directories
lower in the hierarchy of the directory structure.

[0035]

Then, after the directory structure is created by the
directory structure creation means, the file system creation
means records, in the partition, each file for managing the
used area in the partition and the used area in the metadata
partition and also records a logical volume integrity
sequence (LVIS) on the basis of information, such as the

number of sectors used as a result of recording the ICB and



enbodi nents, user data is recorded on a recording
medi um such as an optical disc in conpliance wth,
for exanple, the AVCHD standard. Wen performng a
process for initializing a recording medium a
directory and a file, which are defined by the AVCHD
standard, are created. Therefore, the above-nenti oned
process for creating a directory and a file does nQ
need to be perforned in a sifbsequent user operation
process. [0044% ~ That is, since a directory |,
they &disoRTprbEetise ddbseHeatr igtc ! Whiel 8etRdatidepabatialons
is being recorded, the real-ti.me-use capability of
EHFhéhﬁpﬁgFé%uguW§e¥d%fd%@ﬁ*ﬁﬁﬁFFﬁernDre,,since a
dir%%%s%g creation process does not occur after
initialtzation is perforned, the risk of a wite
err urr | [ { [ i G r a.j -
Fecorasionnt Ber (R Eha Aty 3R FRE adEy g oraing
appecHrhencenofqaihe doss, af dsecdatardde §9 LBE-SLLO) at
can be prevented. [0045] In a comonly used file
thsystiem owheni el £al i NGy an HdRGiamnY, mebitf NECEBSaryd twith
not only record the data of 20 such a directory, but
coalssdetratiupdat e tie ivafagertenin ionf ahrathohdofitbetory
~entire nmedium such as the total nunber of
theireeét or Thsrahore hel avia Irasise bdeedt henatvanthbfele
capacity in the nmedium In conparison, in the data
SYSEEHr dPRYrBppEr At Ut SFHed dvecdssar LdiheckeFyl datmPber
is. created at the tinme of initializigg a recorﬁ%ng
LB GATOF o7 s HsEIDI T o oisPrier thFI 8VaystR
capntormiion, v th consideration ot the Lotal nuber; of.
gPrattotites  and THE BAiT b1 ar edf thé”alar f abt e
paci . . This | Ll ents
R R Pher bheerTn i gh i Pebbory batator
inbRdiMLdual | yrofeal qthahendisefscdata b%e@@@é@t§§t@ft@{e

the initializing process is once conpleted. [0046]

inkdi ther mg eprédedhe dajm-d ecapdiengdappar at us, since
necessary directory data is created in coincidence

wi thoobelinitialization of a recording nedium it is
possi bl e to suppress disc access that occurs in a
" nor fahcdi nectora f idieraorteati datpr o6essebyed in
constructing file system.information with _ ,
coépfisfieeat ¥ b ofre her ttotdl: ZilHeer obf 2dF pestdt e snefigm
the avail abl e arealtge avai |l abl e caBacL t

inbe AR < Gt A e dvad BPoSebLe nbP spduFess
diggdaEggggvﬁgagqg%ﬁ&ﬂ?%ﬁl%fn%%%gﬁ'directory/file creation
process by constructing file system information with
censideration of the total number of directories and the
ravailable area/the available capacity in the medium.

[0038]

When directory information is recorded in a commonly



[0047] In the data recording apparatus, 21 when a

recording nediumis to be initialized, directories

are collectively created. Wien directory information

is recorded by a cormonly used file system these

pi eces of information are often arranged at nearby

positions. Therefore, when a recording nediumis

| oaded into a data recording7apparatys or a playback

appar atus havi ng a cache f untcti on, directory
udenf diifdet sgnten, cohtéeetpiatas cachadorandibhesaeei sftaen
arsecQRrdary ebtheel ©bsanidner eased<prebabhl bhya ofagout
th%%cri% RihyB6EY Ei{r]lgen[gapé%% g direcgoh}gr iﬁ‘ﬁéﬁf&ﬂ%@ﬁ&? of
C&: ﬁ %xggglg en gdlnpnts wW11° Becore appar ent Fom t he

b€ -get 3FFet*dedcri ption on the basis of the

enbddPfBhAts of the present invention as will be

desércicbedihat o ansktdrel atdrachied fdithni pgssedri vfvention,
thldesChkppironi@bdt heddr awgs di00ARkthbg. fdr recording
datehenehi caklyq shovRed N6 f U ignal reenbhgnyatianef a
ccgatactecording appayal s 1Q according to an, i,

eﬁboaln%nt of ,%e preseﬁ% |nvé%tLoﬁ. P ,g
physical formatting on a new recording medium; a file
system creation step of creating a file system on the basis
of a'predetermined file system format in a storage area of
the recording medium after physical formatting is
performed; and a directory structure creation step of
Creating a directory structure for storing a user data file
and a management informaticn file for the user data file in
compliance with a predetermined coding standard in
accordance with the predetermined file system format,
wherein the predetermined coding standard is an AVCHD
{Advanced Video Coding High Definition) standard.

According to a third aspect of the present invention,
there is provided a computer program described in a
computer—-readable format, the computer program enabling a
computer to perform processing for recording data on a
recording medium, the processing comprising: a physical
formatting step cof performing physical formatting on a new
recording medium; a file system creation step of creating a
file system on the basis of a predetermined file system
format in a storage area of the recording medium after
physical formatting is performed; and a directory structure
creaticn step of creating a directory structure for storing
a user data file and a management information file for the
user data file in compliance with a predetermined coding
standard in accordance with a predetermined file system
format, wherein the predetermined coding standard is an
AVCHD {Advanced Video Coding High Definition) standard.

[0040] )

The computer program in example embodiments is such
that a computer program described in a computer-readable
format so as to implement predetermined processing in a
computer 1s defined. In other



Fig. 2 shows the internal hardware configuration of a
recorder 4. Fig. 3 shows an exanple of a data
structure for recording user data in a format in
whi ch video recording/editing is possible. - 22 -
SO7P0639 Fig. 4Aillustrates a procedure for
creating a clip of an AV streamas well as a playlist
i n accordance with video recording and capturing
using a vi deo caner a. IFHg. 4B illustrates a
procedure for creating a clip of an AV stream as well
WQ%QSa ﬁﬁa?lF@ﬁulﬁ %Ecb@%ﬁﬁk%%%ﬂt%1qﬂm@ééeFe@6PaFﬁ@ ahee 2
turln usi. n eo_ca
S TSrY abBt i 7 B e T T Aa g B B Biof 8 AV
LA A3nWeLho a2, PLAVd Slordd) Becaniance bt fhyldes:

COI‘ I'ng and capturl USI ng a vi nmer a.

th%l @atéDrbl:bmiﬁ@t@@p@:ﬁw@dﬂree;aﬁ@uec@ﬂabumﬁeﬂtgl ¢t be
of an AV streamas well as a playlist in accordance:

obwiatihevi.deo recordi ng and capturing using a video
caner a. Fig. 5 shows a data layout imedi ately

AdgppépdpRysical formatting and file systemrecording

pro%Séﬁii are performed on an optical disc.

Fig ows a portion of the structure of netadata

Whe? 895%5?5oéﬁbéc#ﬁgﬁégf{fguygjﬂo@s%hge %g ﬁ?ovide a
create recor ng medi'um
superior data recording apparatus capable of performing a
process for initializing a recording medium, which is
suitable to record data in compliance with the AVCHD
~standard, a superior data recording method, and a superior
computer program. Therefore, it is possible to record user
data on a recording medium in a file format having a video
recording function without deteriorating the real-time-use
capability of the apparatus and without using a large
bﬁffer.

[0042]

Tt is possible to provide a superior data recording
‘apparatus capable of recording a user data file, together
with a management information file, in a prescribed
directory in accordance with a video recording format while

avoiding a situaticn in which the reference or reproduction

of user data becomes



Fig. 7 shows a data |ayout in which a process is
perfornmed for creating a directory and a file, which
are defined by the AVCHD standard at the tine of
initializing an optical disc. Fig. 8is a

fl owchart showi ng a processing procedure for
initializing an optical disc. Fig. 9 is a flowchart
showi ng the procedure of a file - 23 - SOrP0639
systen1recording process, ﬁHﬁch is perforned |n step

1nop rab hedeOﬁBhgﬁtOS 8&@ i fg' write e 10 s
1 owechalt® OMAng proce ar e oF 5 d|F58f0?§

re%‘h%t %ntﬂéo&?éﬁtléﬁ‘ﬁ‘! &Pr_;,l{ Sdﬁgercft%&%da' Qufséﬁo??’d%{a

he flowhart shown in

rébe@Eﬁérheﬁﬂg&ﬂnQn@ Qfﬁﬁﬁﬁékﬁgc%&gﬁ%gyrﬁrégf
initializing an optical disc is a

f I owcbapst show ng the procedure of a f|Ie system
recordi ng process, which is perfornmed in step S42 of
t heThl ohehdata showsrdind-iagppakhtus in Bkgmpld shows a
directory structure defined by AVCHD. Reference
enggemrahss, user data is recorded on a recording medium
such as an optical disc in compliance with, for example,
the AVCHD standard. When performing a process for
‘initializing a recording medium, a directory and a file,
which are defined by the AVCHD standard, are created.
Therefore, the above-mentioned proceés for creating a
,directory and a file does not need to be perférmed in a
subsequent ﬁser'operation process. | N

[0044]

That is, since a directory creation process does not
occur while the user data is being recorded, the real-time-
use capability-of the apparatus is improved. Furthermore,
since a diréctory creation process does not occur after
initialization is performed, the risk of a write error
cceurring in a state in which user data is recorded can be
decreased and also, the risk of an occurrence of the loss
of user data due to the error can bhe prevented.

[0045]

In a commonly used file system, when creating a

directory, 1t is necessary Lo not only record the data of



[0050] | _canera bl ock 2_coder 3_stream buffer

4 recorder 4-1 recording nmedium5 central processing

unit 6_tenporary storage nedium 10 data recording

apparatus 13 OP unit 14 RF processor 15 seryo signal

processor 16_analog filter section - 24 -

20

such a directory, but also to update the management
information of the entire medium, such as the total number
of directories and the available area/the available
-capacity in the medium. In compariscn, in the data
recording apparatus, since necessary directory data is
created at the time of initializing a recording medium, it
is possible Lo construct file system informaticon with
consideration of the total numbker of directories and the
available area/the available capacity in the medium. This
is more efficiené-when compared with the case in which
directory data is individually created when user data is
operated after the initializing process is once completed.

[0046] '

Furthermore, in the data recording apparatus, since
necessary directory data is created in coincidence with the
initialization of a recording medium, it is possible to
suppress disc access that occurs in a normal directory/file
creation process by constructing file system information
with consideration of the total number of directories and
the available area/the available capacity in the medium.
This leads to an improved processing speed and improved
robustness of media.

[0047]

In the data recording apparatus,



50720639 17...signal processor 18...spindle driver

19...sled driver 20...tracking driver 21...focus

driver 22...spindle notor 23...sled notor

25...recording nmedium (optical disc) Best Mde for

Carrying Qut the Invention [0051] ‘

21

when a recording medium is to be initialized, directories
are collectively created.  When directory information is
- recorded by a cémmonly ﬁsed file system, these pieces of
information are ¢ften arranged at nearby poesitions.
Therefore, when a recording medium is loaded into a data
recording apparatus or a playback apparatus having a cache
functicn, directory information is collectively cached, and
there is a secondary effect of an increased probability of
a cache hit occurring. |

[0048]

Other advantages of the example embodiments will
become apparent from the more detailed description on the
basis of the embodiments of the present invention as will
be described later and the attached drawings.

Brief Description éf therDrawingS

[0049] |

Fig. 1 schematically shows the functional
configuration of a data recording apparatus 10 according to
an embodiment of the present inventicn.

Fig. 2 shows the iﬁternal hardware configuration of a
recorder 4. |

Fig. 3 shows an example of a data structure for

recording user data in a format in which video

recording/editing is possible.



Enbodi nents of the present invention will be

descri bed below in detail with reference to the

drawi ngs. [0052] A. System Configuration - Fig.

1 schematically shows the functional configuration of

a data recordi ng apparatus 10 according to an

enbodi nent of the present invention. [0053] The

dat a processi ng apparatus_1fshown in the figure is
configured as a video canera in which a novie streagyppeso
captured using a canera block 1 is coded using a

coder 2 and_is nmultiplexed into an MPEG TS stream _ .
anglghiégsf}éﬁﬁFF§t?§cﬁrHESCSHuﬁerEQSrﬁFﬁﬁt%éﬂiénP&iE ot

L.oaded into a recorder 4. wever.,, the data recardin
an B a3 eI o s SR dy e e it v deo
- at rdi ng .apparat.us for - 25 -
recg%}?ﬁ’ggsgnr eé:g‘ﬁr’f?’%%“% rru%\?“lnp $tréam¥i A" AN and ot her
t m ssi ' urt ream., .
e A R
an BONSthWehi @8 L,21f0LERd i) SHGR +a ;vay IRl 4% 2 deo

is omtted and instead, a Streamreceiver (not shown)

recb®dPheViadadcabhe ieeonding Bedii WA chr.g-not 1imted
to an optical disc, and the type of medi um does not

parigcud@riylnettereasal ppgcagutberpedivahbasgaa clip of
recording capacity enough to store a streamfile.
an PpUO05S4feam as well as a playlist in accordance with video
recording and capturing using a video camera.

Fig. 4D illustrates a procedure for creating a clip of
an AV stream as well as a playlist in accordance with video
recording and capturing using a video camera.

Fig. 5 shows a data layout immediately after physical
formatting and file system recording processes are performed
on an optical disc.

Fig. 6 shows a portion of the structure of metadata
when a directory structure shown in Fig. 13 is created on a
recording medium.

Fig. 7 shows a data layout in which a process is
performed for creating a directory and a file, which are
defined by the AVCHD standard at the time of initializing an
optical disc.

Fig. 8 is a flowchart showing a processing procedure
for initializing an optical disc.

Fig. 9 is a flowchart showing the procedure of a file



A central processing unit 5 |oads an execution
programinto a tenporary storage nedium 6 forned by a

RAM ( Random Access Menory) or the like, centrally

controls the processing operation of the entire data
recordi ng apparatus 10 in a formin which a program

is executed while tenporarily storing system

vari abl es and envi ronment _vasi abl es. Exanpl es of
processing operations referred to herein include c;7pp639
novie capturing in the canera block 1, canmera work,

such as an .auto-focus function, automatic_exposure,

SY S8 r £CSRARE T ST G T on, i it PSR TR | Wy ot Wamgs2 of
t novi e capturing, r.ecording of a novie stream on

th%:ﬁi%ﬂ§&ﬁﬁﬁ QWﬁﬂfhné&%:i%rthe recorder 4, a process
for.edithng_streans recorded on the recordi medi um
AR SR e T el i et S T

and a process ormat H
: ' i i 4, {90055
ir RSy Emese m o S Ml S LIRS e e 3 of

thel €N9HAR EECRIING (A SUP) gct i mage, solid-state
i magi ng devi ces such as a CCD (Charge Coupl ed Devi ce)

angli @. CMDS; § Canph epeRbaty shBRt gl X bee csedieoNIUei-@idire
for generating an electrical inage signal by
forphateiaheet higCalh VRIS 1 dd)1 response to the anount
of input light, an AID converter for converting an
| "Rge. signds &nEodtfiial showihgatlecapdomRsaire of a file
processor (not shown) for conputing an ROB signal '
systeonracdirdihgl piroagsssi gitdlch [i@096]r formed The wagers4? of
codes a novie stream by an MPEG 2 net hod and outputs
theafilpvchtareéashbenned ¢figilSlgackets of a fixed byte
| ength. The TS packets are tenporarily stored in the
st¥eam buf $leews, aaddreheorgcotdertidreecefdsethém aNVCHD.
the recordi ng nmedi um 4-1. \Wen the recorder 4
Refpggargelumsrpasket data via the streambuffer 3 at a
specific tinme interval, the recorder 4 records them
on[Q%%D}ecording medi um 4-1. [ 0057] After the
recording medium4-1 is initialized, the recorder 4
r ebordfee i MPSkream and other user data. Data
rggor%%%? in conpliance with the AVCHD standard can
be~pertor ned and a vi deo recording function can be
iqflqyenteq% e details of the directory structure
aftet " tHE" £t et ti ng process is performed, the data

qug%gcéghépe medi um and the

4-1..recording medium
S..central processing unit
b.temporary storage medium
10..data recording apparatus
13..0P unit

14..RF processor

15..servo signal processor

l6..analog filter section



- 27 - SOrP0639 video recording function will be

described later. [0058] Fig. 2 shows the
i nternal hardware configuration of the recorder 4.
[ 0059] The OP (Optical Pickup) unit 13 includes

an objective lens, a |laser diode (LD) driver (LDdrv),
a photo detect I1C (Photo Detect 1C), a half mrror,
and the like. Wen data is $9 be reproduced, a
reflected light signal fromthe recording surface @h7ppg3g
an optical disc 25 with respect to irradiated | aser

[i Et s detected and output to an RF processor 14.
Wh “ﬁé?ﬁaispF8C8§5P§corded, data is witten to an
optical .digc 25.0n the basis of a laser blinking
drive~8ignal (DECEEMA from a signal processor 17,

whi gh_k s 4n ry for formng pits, a wite strategy
si%%é?kgevﬁgggg?ategy) i ndi cati ng opti mum val ues of a
| asgr+ LOLeRSLt Yy i Bbi-nking, and the like. The term
wite strategy I1s a technology for correcting | aser
pup sesodtisaaWmyti-ng tinme in the tinme direction and in
the level direction for each pit so that the pit size
aftersphdl@dmbsoperforned satisfies the standard.

[ 0060] The RF processor 14 sanples and hol ds

ei ghtslypenstgnal s conposed of beam signal, side,
mai n detected by the OP unit 13, perfornms a

C Ohfut &t o ol pg oeed subhhévpobcaandisc)

Best Mode for Carrying Out the Invention

[0051]

Embodiments of the present invention will be described
below in detail with reference to the drawings.

[00521

A. System Confiquration

Fig. 1 schematically shows the functional configuration
of a data recording apparatus 10 according to an embodiment
of the present invention.

[0053]

The data processing apparatus 10 shown in the figure is
configured as a video camera in which a movie stream
captured using a camera block 1 is coded using a coder 2 and
is multiplexed into an MPEG-TS stream, and this stream is
recorded on a recording medium 4-1 loaded into a recorder 4.
However, the data recording apparatus 10 is not necessarily

a video camera, and may be a data recording apparatus for



- 28 - SOrP0639 generates signals of FE (focus
error), TE (tracking error), MRR (mrror), ATIP
(Absolute Tinme In Pregroove), a main read signal, and
the like on the basis of predeterm ned signals anong
the signals of the eight systens. The RF processor 14
out puts FMDT (frequency nodul ati on data), FMCK
(frequency nodul ation cIo_cké5 TE, and FE anong the
generated signals to the servo signal processor 15SO7P0639
out puts an opti num val ue (OPC. optical power
calibration) signal of the |laser intensity detected
recByViPPap Wevieng tasdra Viasar AN midich g tdveiry i trgprsingiresd 1o
DECEFM to t he signal processor 17, and outputs MRR
medtlé t hEUEEREIBP T fr 08§ ﬁngﬁn.%t@aﬂ[ ooeEd in an WREe
£ seryo E gnal processor 15 recei ves FNDT, FMCK
Oﬂf*% &RdRE Fr OFFFHECRE PGc SIS TPE ithe iSe fpgmsihridl such

S%O ner at es var,i Qus, servqQ control signals
= Bk GiRE bgn <88

Ercal 1di BT ePe?&&n&élSttﬁaldnstar rle@l%
t t d t ts th
recgﬁggnr So eghr ﬁh) P Oce%%lvri%elénl %ﬁ%%@f]%ljl: e,lflw_gsﬁ? 4-1

to an er pPocessor

is R8s § ﬁﬁ§t¥ar£8u§n gb%gcggnh %l S %a|% f ggbth%'serlum

st gnal processor the analog Iter ssor
doegeHSEab§§t§8u§8§h9gmékggglggnQOQthgt m%%;%m has a
spi nd driver a sle river & tracki
recdFi¥Ry 29padnflyachoays @hi webrély QOE3L fll%g 3
{0054]

A central processing unit 5 loads an execution program
into a temporary storage medium 6 formed by a RAM (Random
Access Memory) or the like, centrally controls the
processing operation of the entire data recording apparatus
10 in a form in which a program is executed while
temporarily storing system variables and environment
variables. Examples of processing operations referred to
herein include movie capturing in the camera block 1, camera
work, such as an auto-focus function, automatic exposure,
camera-shake correction, and auto shutter involving the
movie capturing, recording of a movie stream on the
recording medium 4-1 in the recorder 4, a process for
editing streams recorded on the recording medium 4-1, and a
process for formatting/initializing a recording medium
loaded into the recorder 4.

[0055]



SO7P0639 ~ Under the control of the centra
processing unit 5, the signal processor 17 receives
OPC and DECEFM fromthe RE processor 14, and
perfornms processing such as CIRC (Cross Interl eave
Reed- Sol onon Code) decodi ng and encodi ng, wite
strategy, ADDr decodi ng, asymmetry cal cul ati on,
running OPC, etc. In witinggdata to the optical disc
25, the signal processor 17 outputs blinking and <57p0639
drive signals (DECEFMN of a laser, wite strategy
(WijteStrateg L signal s indicative of the optinmum
vafiie 6fmehe % QEK I ntBRLPEGSt 8 denasépPrdiregeidinger
LDdrv) of the OP unit 13. [0064] ) The spindl e
Subéﬁfl??feﬁ“fgecoﬁf)#&ﬁs— SERE S RGO S S Fitdl @ hat 6P
22 on_the basis of signals f t anal og filt
(g 8asoup L8, DTHECS) ed i Vel COREROTE Ty Hental-
.qpe L sl r on _t he .basi s of, .
0w BB BBl bR 2 B8 o PR i G SdGT g Fppdmace
s1ghbaCKNGLEELYEN 203 WA08 R, il 13 Q0Ie Ragi
of signals fromthe analog filter processor in
amo@h8ek £t 9npaRt 19hnthe aposi/j e rdfe @ 28 SRehverting an
irradi ated onto"the recording surface of the
ima§ecoighhBy WREbURN G talheck@CUSINGl laVelerdkaic processor
per pendi cul arly noves the OP unit 13 toward g%e
(not eepbdhNgreur tagpuefinghanr @cer diikganedirym 25 ARyitth8 image
basis of signals fromthe analog filter processor 16
sighalorder to control the focal point of a | aser beam
The spindle notor 22 rotates the optical disc 25 on
t hed®as] s of signals formthe spindle driver 18. The
- 30 - SO7P0639 sled notor 23 perforns sled operation
of Thehec@end tcd@vne thevbasssresmsbgnahsMPBEALt method
sled driver 19. [0065] The central processing
and piEpstases RHesteapor dpynetordgd Snpdickmte af a vidried
menory (descri bed above), and stores file system data
byteehardihg aTWBFI'Fi Packgssemrehaemporapdatesteset tinmghe
a file and a directory are updated, added, or del eted
streyRtbREFBF e3t e faFRepsREPTEE It He TaEPAFSt G 0§ the
turned off &09§?]

recording mediu When the recorder 4 receives TS
packet data via the stream buffer 3 at a specific time
interval, the recorder 4 records them on the recording
medium 4-1.

[0057]

After the recording medium 4-1 is initialized, the
recorder 4 records an AV stream and other user data. Data
recording in compliance with the AVCHD standard can be
performed and a video recording function can be implemented.

The details of the directory structure after the formatting

process is performed, the data layout on the medium, and the



When data is to be read fromthe optical disc 25, the
light of the |aser diode, which is reflected fromthe
recording surface, is read by the lens optical system
of the OP unit 13. The light fromthe | ens optica
systemis converted into an electrical signal by PD C
and thus converted electrical signals are sanpled and
held in the RF processor 14;,and signals such as FE
TE, MRR, ATIP, and read nain signals are generategO7PO639
from predeterm ned eight type signals by the
. conput ation operation. [0067] At first, FE

vidgpt &ered By ot Hermt isroeeisklorbe Agvgar jhed later.
chgéacteristics adj usted by the servo signa
pr 284r 15, and passes through the analog filter
pracessgr 16 and then is sent to the focus driver 21.

BT f octsHPFaerhal T Hb6E85] PardvariyErdceereipn of the
nat _shown) of the OP unit 13 upward - 31 - SO7P0639

recéﬁgeébahmard to correct deviation of focus. [0068]
Th?ogggﬁbtained by the RF processor 14 has their AC
components extracted by the servo signal processor
1 ngdpun Egit.ah filLterpr ng.. T -
A I e e

lenkl | ke apEQCEISRE 16.mANddisesent da-hhe 4 ek dQetect 10

driver 20. The tracking driver 20 finely noves a | ens

(Phétbveeteatkitny,cai haafr &g, unidd ¥32110N& t N§jhen data
radial direction to correct deviation of tracking.

is £0O0BY] reproduthea,TE ebtraisred by i RA pr-ocessor thte
has their DC conponents extracted by the servo signa
recprdtegsenriacecand whrdepgdes dididal2d Witt®l respect to
processi ng. Then, the thus processed DC conponents
irrpds$séesdt heoeghltiobtanal ogtladttcer sprcbeeggart it and REF e
sent to the sled driver 19. The sled driver 19
proopesatred 4t heWskoad dattori s23 0 drd mmvesiadce deial ee<ORiritten
unit 13 along the radial direction of a recording
to amdPpmirAlodder £§ oor tdet bdgevisatdfom dfassiredlinking drive
_ operation. At the tine of seek operation, a sled
sigpeht (BECEEMTagérrs Enedgniadndiriogessst dd  f rerhdutist de

so as tg forcedly drive the sled notor. )
necessary for forming pits, a write strategy signal

(WriteStrategy) indicating optimum values of a laser
intensity, blinking, and the like. The term write strategy
is a technology for correcting laser pulses at a writing
time in the time direction and in the level direction for
each pit so that the pit size after writing is performed
satisfies the standard.

[0060]

The RF processor 14 samples and holds eight type
signals composed of beam signal, side, main detected by the

OP unit 13, performs a computation process thereon, and



[ 0070] In the manner descri bed above, tracking
operation is perforned to finely nove only the |ens
along the radial direction on the basis of the AC
conmponents of the TE, and sled operation is perforned
to nove the whole OP unit 13 - 32 - SO7P0639 al ong
the radial direction on the basis of the DC
conponents thereof. [0071] 54 _ Since detection
signals (mrror) of reflectance variation of a SO0TP0639
recording nediun1output fromthe RE processor 14 IS

ect ed mheg CP unlt 13 crosses tracks,

gen%éﬁte?nélﬁﬂé i Prfo tHEe Yt ECEFA roff h@fcﬂfrl?lém errorj,

d d d start d
MIREC T PRAY, O (pRag .5 Sih%' ﬁ% e T
0
reaBSCLBRIEE AbAOFRL 12 ke, ol URPRIRRS P B orehnge
s1ch2} 87 HRERGNhE LaGORdel Pl%fgvtg?a%ﬁ?’ﬂ D ARES  The BF

progé§§o%51Qyoﬁwgﬂggukﬁbﬁoqfgggﬁtﬁ gﬁgp%.Q%H(aéta FMCK

frequency of 22.05 KHz al on |rect I on
(£r3qaeaEg! mbahokMaLhoR1LEKE! I e@ t@nas E‘Eh%méygpt'h% generated

nodul ated in bi-phase nmodul ation. [007
signals to the servo signal processor 15, outputs an optimum
value (OPC: optical power calibration) signal of the laser
intensity detected by trial writing and a laser blinking
driving signal DECEFM to the signal processor 17, and
outputs MIRR to the central processing unit 5.

f0061]

When the servo signal processor 15 receives FMDT, FMCK,
TE, and FE from the RF processor 14, the servo signal
processor 15 generates various servo control signals unigue
to an optical disc in response to instructions from the
central processing unit 5 and outputs them to an analog
filter processor 16.

{0062]

On the basis of various servo control signals from the
servo signal processor 15, the analog filter processor 16
generates an analeg signal and outputs it to a spindle
driver 18, a sled driver 19, a tracking driver 20, and a
focus driver 21,

[0063]



When focus and tracking operation is correctly

perfornmed, the RE processor 14 takes out wobble

signals from predeternm ned conbi nati ons of received

ei ght type signals. The wobbl e signals undergo FM

denodul ati on and ATI P decodi ng, and are taken out as

FMCK and FMDT. The FMDT is stored at an absolute tine

position of the optical disgg25, that is, at a

predeterm ned regi ster classified as an address an%0790639

- 33 - SOrP0639 other additional information by the

servo signal processor 15, and in _response, data is

reHHSﬂe[ﬁogW] controlpodj §hg cEotredprdiosy Xiggm unit 5, the
taken out from predetermn ned

5 RS ol e e oA AT ThCRING fapom the RF
prBLESRE e s’ e AP sGoteatr A o pad Vlcross
Tt R R S db ) M R o Sl e
st R0y o At BRIl CIAGRA St MG RS S fin bl opc,
cteroan ritEnOPdatA ¢ ShFvptidd disd A S5 [S1gna1

prokBhebral 7oRytHReR 1IResiidly iﬂ&fdﬁtdeo%'igf‘rdl%adﬁﬂéﬁﬁwm of
within it to detect the start position of the lead-in

a lasea, Wsuakl i bhe St anlr iReSitdaRgyS SHiQffd #Sindicative
tenporal information. The information witten in the
of specbak im0fhOKEALICO® CAMELIRERAS i@ ik iitNdind dualaser diode
identification code of the optical disc 25. The
drivekevVabptirapparfathe DPEStweries 1i3n advance a wite
strategy paraneter corresponding to the individua
i dE®®©4] cati on code and ot her associ ated paraneters
as a table. A correction paraneter is provided for
eathe reeordi agdnedeumlBncadante. the rotation of the

spindle motor 22 on the basis of signals from the analog
filter processor 16. The sled driver 19 controls sled
operation of the sled motor 23 on the basis of signals from
the analog filter processor 16. The tracking driver 20
swings the OP unit 13 on the basis of signals from the
analog filter processor 16 in order to control the position
of a beam spot irradiated onto the recording surface of the
recording medium 25. The focus driver 21 perpendicularly
moves the OP unit 13 toward the recording surface of the
recording medium 25 on the basis of signals from the analog
filter processor 16 in order to control the focal point of a
laser beam. The spindle motor 22 rotates the optical disc

25 on the basis of signals form the spindle driver 18. The



[0076] - 34 - SO7P0639 Next, OPC (Optical Power

Cali bration) operation to determ ne the optinum val ue

of | aser output is perforned. The above-descri bed

wite strategy finely controls a |laser every witing

pit, while the OPC cal cul ates the opti mum val ue of

the whole. By performng the OPC, a witing setting

val ue corresponding to an_kg§a1 readi ng target val ue

can be obtained. [0077] In witing data, aft§57P0639

performng CIRC or EFM encodi ng on conpressed

captured i nage data provided in the data buffer 3,
sled| npkiphg2dndedfrvessisgral oprefrad loaserf 4h¢ WH teit 13 on

strategy signals necessary in formng pits are input
LhetBagipagér sdpnadp dprihéhepsdsic draveat 1this tine,

witing processing is perfornmed by setting the timng

to[%Pﬁghdeternined position in accordance with a file

systemw th an address of a,frame unit obtained from

NI S Gt SO T £R1 S0 bt ai KEB° by BetoBPAGSEHe

ATI. P, bein reference. At the first witi

Stolh vt RETprBcEsang SPak BEPPSM 4I55EIErsR SRipda By
a 0 oxLmat el Myt e i.ch is_the .

stofds ot FRe aru BB HRER, Frbathi B Pt orGdeng sl shat 1o
updé@Q&Séagh E?ﬁ@ EOEQEE ?8d a MQ%%%Fﬁ%&aaggphgﬁg%Fg§l%%ded,

a video canera is recorded as a ¢ on the bas 0

or _P@%éd0§u§tcﬁé§o§¥ §BéeﬁgHﬁn?o§egle 1) O%g@%&%%us 1 is
| f clip AV

file that defines the attributes of the
turned off.
[0066]

When data is to be read from the optical disc 25, the
light of the laser diode, which is reflected from the
recording surface, is read by the lens optical system of the
OP unit 13. The light from the lens optical system is
converted intc an electrical signal by PDIC and thus
converted electrical signals are sampled and held in the RF
processor 14, and signals such as FE, TE, MIRR, ATIP, and
read main signals are generated from predetermined eight
type signals by the computation operation.

[0067]

At first, FE obtained by the RF processor 14 has its
characteristics adjusted by the servo signal processor 15,
and passes through the analog filter processor 16 and then
is sent to the focus driver 21. The focus driver 21 moves a

lens drive focus coil (not shown) of the OP unit 13 upward



- 35 - SOrP0639 stream [0079] The directory
structure of a recording nmedium which is defined by
the AVCHD standard, is shown in Fig. 13. "PLAYLIST",
"CLI PINF", and "STREAM', which are arranged directly
bel ow a BDW directory, are sub-directories for
storing playlists, clip information files, and clip
AV stream fil es, respectiye§¥._[0080] For the
novi e data, a collection of data, which is a unit S0TP0E3S
necessitating playback for which continuous
synchroni zati on pl ayback, that is, real-tine
andpdgyBarek d it§ g@érféﬁmteé%ﬂfv#étﬁlr@ orfe Tdys(d i p), and
is recorded as one novie file. The clip AV streamis
a £PP&%in which anie streams are stored in an
NP &2- TS format clip_information file exists in
Pr T ?ﬂt?h’éeél Pks AUCesEFeRAPIEPECTand PESathrie PR

novi e stream which is

ch f
Comﬁsesgé?'sP %trtggtﬁés?o%ercithf P@ﬁvonﬁéa%}as% rpe%ﬂe%lssor 15, and
bed. { f
anaflF38LL 800 1T LS brobd WD Pl WY e
t
proegggeat @’Et %gggegby{)gl@gntﬁ%ea%%a é)%}t?él?%q: %anﬂ?:es(s%{r 16

andSQth@HtaEg EH@ RL-ayRacly %f %%fﬁédmwh§1d%ﬁ%é¥fﬁg driver

specified by the series of play itenms in
20 BhaxhiShovEQO081) ens 36 iveSPIR83%g coil of the OP unit 13

along the radial direction to correct deviation of tracking.

[0069]

The TE obtained by the RF proéessor 14 has their DC
components extracted by the servo signal processor 15, and
undergoes digital filter processing. Then, the thus
processed DC components passes through the analog filter
processor 16 and are sent to the sled driver 12. The sled
driver 19 operates the sled motor 23, and moves the whole OP
unit 13 along the radial direction of a recording medium in
order to correct deviation of sled operaticon. At the time
of seek operation, a sled control voltage is intentionally
applied from outside so as to forcedly drive the sled motor.

[0070]

In the manner described above, tracking operation is
performed to finely move only the lens along the radial
direction on the basis of the AC components of the TE, and

sled operation is performed to move the whole OP unit 13



Fig. 3 shows an exanple of a data structure in which
user data is recorded on the recording nedium14-1 in
a formin which video recording editing is possible.
As shown in the figure, when novie data captured
using a video canera is to be coded into an MPE&-TS
stream and recorded, files of various types of an
i ndex (index), a novie obLeg% (Movieoject), a
playlist (PlayList), clip information S07P0639
(Aiplnformation), and a clip AV stream (C i pAVvV
strean) are used. [0082] - 37 - SO7P0639 [Table 1]
alop@lé&myg@qm%@.dhﬁgﬁqmmméﬁlﬂgﬁetmsis of the DC components

thereof.

[0071]

Since detection signals (mirror} of reflectance
variation of a recording medium output from the RF processor
14 is detected when the OP unit 13 crosses tracks, by
counting the mirror, the detection of the current seek
position and reading position, and starting and stopping of
the optical picking-up operation are performed.

[0072]

The spindle motor 22 is controlled on the basis of an
ATIP process. Tempcoral information is recorded in
meandering grooves referred to as wobble grooves written on
the optical disc 25 by FM modulation of +1 KHz at the center
frequency of 22.05 KHz along the radial direction. Temporal
information referred to as the ATIP is modulated in bi-phase
modulation.

[0073]

When focus and tracking operation is correctly
performed, the RF processor 14 takes out wobble signals from
predetermined combinations of received eight type signals.
The wobble signals undergo FM demodulation and ATIP decoding,
and are taken out as FMCK and FMDT. The FMDT is stored at
an absolute time position of the optical disc 25, that is,

at a predetermined register classified as an address and



index 1 Root file used to nmanage the entire

medi um Manages the correspondence between titles to

be viewed by a user and novie objects.In the HD AVC
format, manages the order in which a playlist is
reproduced, which should be originally managed by a

nmovi e object file, within the netadata of the index

file. Movie Object 1 File_ usgd_to manage play4st that

is reproduced when a title 1s specified. In the 3070639
HD- AVC format, the correspondence between playlists

and titles is managed on the basis of netadata within

Othfhe A0fddx Fidle MRS WY & it 158 s¥gnal processor

153, and in response, data is read.

{0074]

A signal corresponding to a recording pit is taken out
from predetermined combinations of eight type signals in the
REF processor 14, and undergoces equalizing processing, and is
sent to the signal processor 17 with its signal state
remaining in the form of an EFM (Eight to Fourteen
Modulation} signal. Then, the signal processor 17 can
perform decoding on the basis of the CIRC to obtain desired
data.

[0075]

In writing data to the optical disc 25, firstly, a
pickup is moved to the lead-in area to read out the ATIP
information. Then, special information is read from within
it to deteét the start position of the lead-in area.
Usually, the start position is stored as temporal
information. The information written in the special
information corresponds to an individual identification code
of the optical disc 25. The relevant apparatus 1 stores in
advance a write strategy parameter corresponding to the
individual identification code and other associated
parameters as a table. A correction parameter is provided
for each recording medium in advance.

[0076]



Real Playlist Total 2000 Playlist for an original
title.Video novie that is recorded/reproduced is
registered in a recording order. Virtual Playlist
Playlist used to create user-defined playlist by
nondestructive editing. Does not have a clip unique
to a virtual playlist, and a clip registered in one
of real playlists is indicatgd_and is reproduced.

507P0639

Next, OPC (Optical Power Calibration) operation to
determine the optimum value of laser output is performed.
The above-described write strategy finely controls a laser
every writing pit, while the OPC calculates the optimum
value of the whole. By performing the OPC, a writing
setting value corresponding to an ideal reading target value
can be obtained.

[0077]

In writing data, after performing CIRC or EFM encoding
on compressed captured image data provided in the data
buffer 3, blinking and drive signals of a laser and write
strategy signals necessary in forming pits are input to a
laser driver of the OP unit 13. At this time, writing
processing is performed by setting the timing to a
predetermined position in accordance with a file system with
an address of a frame unit obtained from the FMDT signals,
which is obtained by decoding the ATIP, being a reference.
At the first writing, writing processing starts from a
position skipped by an area of approximately 20 Mbyte, which
is the lead-in area at the time of a later closing session.

[0078]

B. Data Format

Movie data captured using a video camera is recorded as
a clip on the basis of a pair of a ¢lip AV stream and a clip

information file that defines the attributes of the clip AV



Cip Infor- mation 4000 Exists in a pair with a clip
AV streamfile.Information on a stream necessary to

reproduce a real streamis described. CF AV C Stream
4000 File in which a streamrecorded usi ng MVPEQ-TS

is stored. |l mage data of AVC

- 35 —
S07P0639

stream.

[0079]

The directory structure of a recording medium, which is
defined by the AVCHD standard, is shown in Fig. 13.
"PLAYLIST™, "CLIPINF", and "STREAM", which are arranged
directly below a BDMV directory, are sub-directories for
storing playlists, clip information files, and clip AV
stream files, respectively.

[0080]

For the movie data, a collection of data, which is a
unit necessitating playback for which continuous
synchronization playback, that is, real-time playback, is
guaranteed, forms one clip (Clip), and is recorded as one
movie file. The clip AV stream is a file in which movie
streams are stored in an MPEG2-TS format. The clip
information file exists in a pair with the clip AV stream
file, and is a file in which information on a movie stream,
which is necessary‘to reproduce a real movie stream, is
described. The playlist is formed of a plurality of play
items (Playltems). Each play item specifies a play start
point (IN point) and a play end point (OUT point) with
respect to a clip, and the playback section and the playback
order of movie data are specified by the series of play
items in the playlist.

[G081]



is stored in this file. [0083] The entire
storage area on the recording nedium4-1 is nanaged
by the file type |layer of the index (index.BDW). The
index file is created for each title to be viewed by
the - 38 - SO7/P0639 user so that the correspondence
Wi th novie objects is managed. The "title (Title)"
referred to herein is a colLection of (user
recogni zabl e) playlists (PlayLists), and in generaIS,07PO639
is formed of one program and content for each date!:
In_the AVCHD standard format, the order in which
pl By P sBsSHPESr 8pr 6darede Wi éh dsiveulsd rowdtaginealilny wive ch
managed by the npvje object file, is managed w thin
uselopadat & of EREIMHER A%, T WIRING et dihg drddiama £orm
in i§'| aded into a plJ.ayer, first, an index is read, and .
URECUsdr °S &61P€ 0™ EW i itT1%Bs YRRITHEE 1 n Aihddiay! in
[ 4 The nmovi g object is col | ecti on, of
ehel JTEEkSe HLSH (0 DonRdr FOHHRA |5 e e qpanera is
a ile u oJmnage a playlist fro i.ch
to S¥TREY o Prat iR e B IR e € ot
{;St i st.an f qr: . Refer?ﬂg s to the novie
var%ﬁ?éc?Qggre Fi%?egﬁpgxigéggggddseﬁn ri§§cgﬁe¥i | es.
(MoRUBMEEcth N Eh%lé¥§@@tsﬂ®ﬁ%@ﬂigﬂyﬁngb'ﬁ[¥%fqr ation
rel ati onship between the playlists and’the titles are
(C1opnagedmysiBe) Nekadata cofi ot hey id of 1@ Wit eam) are
referring to the novie object file.
used.

[0082]



[ 0085]
manner
t he user,

(Playltens).
formed of a play start point
point) and a play end point (QOUT point) for
t hereby specifying the play

The

and i s

AV stream Then

of play items in the playlist,

playlist is provided in such a

as to correspond to atitle to be viewed by

formed of one or nore play itens

Each play item has playback section data

39 - SO7P0639 (IN

a clip,
@CK section of the clip

of arranging a plural

as a resul
it is possible to SB¥PO639

speci the order in which playback sections are
reb?%%ﬁ%eé] Furthernore, it is possible to contain
play itersMukat $pecify a playback section in

rididf ferent| chivp AY streamfiles in ong il aylist. In
ot her worldgment ifties corresponding to a group of
Pty T EHB ORI ORe—P a5t }

to one collip AV s{REi FillE AREhIts e (e Sefidr
to different clip8ctaiTbe &GRrgiSTedion cong gsipapidesnce
[ 0086] The| PeltaeEonShitd eof tcetesr ericeaetoween user
clips and pl ayli seadcanvhe obtdatesl y.InFdhee tdmpVE,
refdexencd t olone| ¢birpatanmbeaggce threomridsr dirf frérient a

Pl ayLi stg at the|pNapoist ardrapridec@d] poiikh should be

Furthermore, thelbeligihanshi maok geef erercachalwesect
titles angd novie @Qﬂ@?t%l%ﬁﬂnb%hkr%%kﬁd%%% ofN@he index
playlistl]is broajkylglassrfred into two types of a
real playtist (RE a a Tt aytist

(Vi rtﬂal | ayLi ;t @&Té Egbg )co %h‘éfn‘élgh bl‘é&llgrr]:c%ha% is

. . SH 8 ro 1 speCLfled
relationghip with P E gﬁ % al

Hbayki st |is a pl & £he; g o Pgialr hE Eorirpspondence
oWy & pl qy i tems Fwﬁe9|8ééyéﬂﬁ§ mPPEC i dd g Sand managed
capturediusing al 9PdeBechrEis AfeMstpdaged itk ime the
order inlwhich tqéydex Iple without referring to this

file.

R Playlist for an original title. Video

eal . . .
Plavlist movie that is recorded/reproduced is
Y . . .
registered in a recording order.
Total Playlist used to create user—-defined
2000 playlist by nondestructive editing.
Virtual Does not have a clip unique to a virtual
Playlist playlist, and a clip registered in one
of real playlists is indicated and is
reproduced.

Clip Exists in a pair with a clip AV stream
Infor- 4000 |file. Information on a stream necessary
mation Lo reproduce a real stream is described.
Clip AV File in which a stream recorded using
Stream 4000 | MPEG2-TS is stored. Image data of AVC

is stored in this file.
f0083]

The entire storage area on the recording medium 4-1 is

managed by the file type layer of the index

(index.BDMV) .

The index file is created for each title to be viewed by the




SO7P0639 are recorded. [0088] The virtua
playlist is a playlist used to create a user-defined
pl ayli st by nondestructive editing, and does not have
aclip (AV strean) unique to the virtual playlist.
The play itemin the playlist indicates one of clips
registered in the real playlist or in the range of a
portion thereof. That is,_itgis possible for the user
to extract only the necessary playback section frogb%PO639
plurality of clips and to edit a virtual playlist Dy
col l ecting (copying) play itens indicating the )
usedoSO diral Gf(m]corresp GG i gV BTIeRhG els
data that is, recorded as g, collection of data, which
manGgeg - n it adedait skl iig B ayBHEE 16T Sehinet Gt Piious
nchroni zati on _pl ayback, that is, real-ti .
co I Hatk OT, o T ARRR AR s e i) . and
: file (L V . stream_and a cljip.infor
in BEPERELri g% St i) e Gty ot e gl
dat8l eam A% CANER fadd:y e | ) ihlGhd Shl Sam dip
recorded on the recording nmedium’l4-1 in accordance

b h t ohi 1 i
s e e N i G R A T

by theambilie bLBabcexiFshe,i Nl s@managed within metadata of the

i on
Av?each

index file. When a recording medium is loaded into a player,
first, an index is read, and the user is able to view titles
described in indexes.

[0084]

The movie object is a collection of commands used to
control reproduction and is, for example, a file used to
manage a playlist from which a title is reproduced when it
is specified in the existing ROM standard format.

References to the movie objects are listed in indexes as
entries of titles. However, in the AVCHD standard format,
the relationship between the playlists and the titles are
managed using metadata of the index file without referring
to the movie object file.

[0085]

The playlist is provided in such a manner as to
correspond to a title to be viewed by the user, and is
formed of one or more play items (PlayItems). FEach play

item has playback section data formed of a play start point



- 41 - SO7P0639 pair with the clip AV streamfile and

that defines attributes regarding a novie stream

whi ch becone necessary to reproduce a real novie

stream Mre specifically, a coding nethod of a novie

stream the size of a novie stream playback tinme -*

addr ess conversi on, playback managenent i nformati on,

and information that definegga time map (when the

recording mediumis a DVD) and the |ike, are S07P0639

contained in the clip information file. [0092]

As has al ready been described with reference to Fig.
(IN1 poink )i Redyiar &dest st Mty of 8% infed iy tavcHD, c1ip,
h "PLAYLI ST,  "CLIPLNF", and "STREAM' are arranged

SECPECERF BNt (e BB T et 40 O s edt 1R AV

store aylists, cli information files, and cli \/
Str?ﬁ?%an&b@%ésésr336§§¥PJEI. F909sne @ p%@ﬁ&%l§§)é} play
. SGL.I i.0 ikl. be aqiven, with.reference t.o Fi.gs. 4A
1tet% EB’QgF g%gk%éﬁ%Veqb %5*5¥3EE&HFé%%q%ﬂ%%ﬁ$%a_ gryrder
in QhidnchiRyAY-$t ceamiand a.pl ayld sty aLe created dn. . o

accordancg with video recordin anélcapturlng using d

is ¥bdeentameracoh@a94l pla i tASsShouwn inthe iaglﬂv%eaeynback

one play itemis created for each section from
secthenUSar dskaeksnyi @8q Jf @GOG MM hlest He Wiled1ayiist .
recording is stopped. For exanple, the section from
In whBBrr 96066 Ngnis takar ted ddgpsinddfly kot he grr‘%ﬁ%i HMNPlay
is stopped is registered in a novie playlist (Mvie
iteRbagbhst)ned 42 one playlist is not limited to one clip

it

AV stream file and play items that refer to different clips
can be contained in one playlist.

[0086]

The relationship of reference between clips and
playlists can be set freely. For example, reference to one
clip can be made from two different PlaylLists at the IN
point and at the OUT point. Furthermore, the relationship
of reference between titles and movie objects can be freely
- set. The playlist is broadly classified into two types of a
real playlist (RealPlayList) and a virtual playlist
(VirtualPlayList) on the basis of the reference relationship
with clips.

[0087]

The real playlist is a playlist for an original title,
in which play items for a video stream recorded and captured

using a video camera are arranged in the order in which they



SO7P0639 as a play item (PlaylteM #0) having a
serial nunmber O Furthernore, the section from when
the recording is started next until the recording is
stopped is registered in a novie playlist (Myvie
Pl ayList) as a play item (PlaylteM #1) having a
serial nunber 1 (the sane applies hereinafter).
[ 0095] The real playljgt _has one-to-one
correspondence with the content of an entity, thatSO7PO639
is, aclip AV stream The individual play itens
registered in the real playlist hold tine information
ArCo e gsichy start point and the play end point of the
corégﬁg?nding pl ayback section of each of the clip AV
st : Furthernore, in a novie stream including an
MPEG2- TS,  as.,a result of perfqorm.ng coding so that a
bt 51 B0 REd BV b Shodsl = BUeH l4StanSaRI&RT oGe 2
n fl.ow,qf ;an_ internal . buffer,. does, naot fail,
use?sggﬁﬁégg B&%%l%ﬁﬁ YR ot Huoits SHprdtlictatish dees
tpeLfar ned acr r i s .made possible. Each play. .
e item (exclu igé%f%grgﬁggi@ﬁ§§%%-$ Zzeéﬁﬁﬁﬁ%ég(éiﬁﬁ%38t°
ThePphaxkl $tkmhehdsna £3aR8GLON Landidd (e; IS,
\NEet er o?l not sea% egg pl ayr}%fs1 p(;:séssiobqine Q%t t%lsjt%se

regh BEegeat thtﬁée‘i%gilng)l@aﬁ}ié.tteﬂl 0998 range BACH portion
time the user starts video recordi ng, a rmr%( as an

theeabfy Merkti $sattachedpo@dine HegmnniHag afe:t 1 K@% act
item (an entry mark in the playlist is also referre

onlyothe actpkaykiysplagbkclkPlsMctidane o DA Wlanldsto s
marks exist in - 43 - S0720639 the playlist, each of
cliphi shdhas adiol @ of rindilcatliang iatspacidila spitaylackopying)

position of the clip AV stream In one playlist, a
plageitaimsninberathay tbecerseduhi.ve along the tine axis

is attached to each playlist mark. Furthernore, each

pl E3F8%t mark registered in the playlist holds the

serial nunmber of the play itemto which such a mark

hahheehitatiached bndof i hevieadptantbahai sonecorded as a

i ndi cating the playback position of the clip AV
collerhipp ?go@qTa, which is a unit necessitating playback

for which continuous synchronization playback, that is,
real-time playback, 1s guaranteed, and is formed of a clip
AV stream file (Clip AV stream) and a clip information file
(Clip Information).

[0090]

The clip AV stream as content data is a file in which a
stream is recorded on the recording medium 14-1 in
accordance with the MPEG-TS format. Image data of the AVC
is stored in this file.

[0091]

The clip information file is a file that exists in a



Then, one clip AV streamfile is forned at the
di vision of the recorded and captured streans. One
clip AV streamis a unit necessitating playback for
whi ch conti nuous synchroni zati on pl ayback, that is,
real -tinme playback, is guaranteed. As a result of
this, aclip information file used to define a coding
nmet hod of a novie strean]_tgf size of a npvie stream
pl ayback tinme -* address conversion, playback SOTPOE39
managenent information, a tinme map (when the
recaording nediumis a DVD) and the like is created.
Pal[ro(?)@éiF the cifigr 8Vi §tresty ifditlicomnd Hatata dsifayidsst
S almays | aced at, the begi nning of the novie
attml%%te& r@%ﬁ églgaﬁf@t")le HOWSASY, “WHE hdsagmsn nefcassary
i,st mark can be .noved al ong the tinme axis hy a

I
to E&%ﬁf@&&&ﬁt FedPErng Spér a?t‘ar@r?m[ome SPef4 11 CdARbe 30

h I mark b ne ntr t t .whi ch
COd%ﬁé useﬁgagégsse%ogl§5%§5%9%$h§¥§?%?ggfgg%gpgﬁ§”f%#&1eam'
f t k,to th
plagpgcﬁe%?#%gri %@%%?g?)&§|V|%e%¥Bgt§ee e fa@%ﬁ?geﬁn

1nf8§ﬁ5§19§0OHEd”hHEHEﬁb%Q' %%a%”ﬁ%%&é%%t C%ﬁ n%fevﬁﬁhen

by the user, that apters a resu

theakéaagumagmn@aluﬁeﬁrg hnotvlm Qrder naf mh@/b% %@ltamed
arranging playlist marks in the desired order of

in phaybagk, ihherpndebnofithe playback of each section
of the clip AV streamregistered in the playlist is

defoomer; [ 0100] In the product specification, a
plurality of real playlists are collected and
keslent edl asady ghoup dbseengecutiive chamdmeiscd ocd heig. 13,
user. For exanple, on the editing screen of a video
in theaedarethanmbnat ksctoret Haefnaid byowivesiD, n "whirgh I&8T",
playlist mark position is used as a play start point)
"CLBPIEET || anday8TREAMESane eachngkdykisecrayk bpdsit itd, BDMV
whi ch defines a chapter, are displayed in a list, so
direnapranaedi araguendi Fonrenrei planlistel chapt éngoirmation

__provided to the user. [0101]
files, and clip AV stream files, respectively.

[0093]

Next, a description will be given, with reference to
Figs. 4A to 4D, of an example of a procedure in which a elip
of a clip AV stream and a playlist are created in accordance
with video recording and capturing using a video camera.

[0094]

As shown in the figure, one play item is created for
each section from when the user starts video recording until
the video recording is stopped. For example, the section
from when recording is started first until the recording is

stopped is registered in a movie playlist (Movie PlayList)



C. Data Layout on Optical D sc In the data
recordi ng apparatus 1 according to this enbodi nent,
data recording is performed on the optical disc 25 on
the basis of a file systemin conpliance with ODE -
45 - SO7B0639 defined by OSTA. In UDF, by adopting a
packet writing nethod, processing, such as addition
and deletion of files on_gnqulical di sc, can be
performed via a normal file system UDF is a file SOTPOE3S
systemin which witing is possible fromnost of
operating systenms (OS) and also the witten file is
as guphavhatepegrddudricdin #00mbatiisid ia yseon alhau@®drs 0.
realized wi thout a special readigglprograny and
FUrg REBRE S n thke SEFTLEAlI Tdicst e Béengrfiqauicatied disn stegrted
sanme manner as for a hard disk, a floppy disk, and a _
nexysBNtyd (8fs&CCSEALRY Bis PHOPRS dendiigl ste gt in & movie
fol.l owi ng, .UDE Z.go IS assuned, but the data
pLayddaPai NG Vo BiaH IS oF ) acRoraEng L o te S Tomyadiete i)
hav%%g,%'%%nglaRBkB%% HO(%%%t@%ﬁgIJﬁ%f@Qg(ﬁgréf%g¥@er).
f0095]

The real playlist has one-to-one correspondence with
the content of an entity, that is, a clip AV stream. The
individual play items registered in the real playlist hold
time information on the play start point ard the play end
point of the corresponding playback section of each of the
clip AV streams. Furthermore, in a movie stream, including
an MPEGZ-TS, as a result of performing coding so that a
predetermined buffer model, such as an underflow or an
overflow of an internal buffer, does not fail, "seamless
play" with which continuous reproduction is performed across
streams is made possible. Each play item {excluding the
play item at the beginning of the playlist) holds a
connection condition (that is, whether or not seamless play
is poésible) with the immediately preceding play item.

[0096]

Each time the user starts video recording, a mark as an
entry mark is attached to the beginning of the play item {an

entry mark in the playlist is also referred to as a

"playlist mark (PLM)". One or more playlist marks exist in



Fig. 5 shows a data | ayout imedi ately after physica

formatting and file systemrecordi ng processes are

performed on an optical disc. [0103] A VRS (Vol une

Recogni ti on Sequence) recorded in the inner periphery

of an optical disc is basic information used to

recogni ze an optical disc, which is conposed of one

or nore volune structure Q&ﬁgertors (Vol une

Structure Descriptors) in ich information, such a$-p0639

a type regarding a volune structure, an identifier,

and version information, is described. [0104] - 46 -
thespipyg3gt: eaCkAO\ng"h(W dies l%sli,(?]i%tcﬁ-cr Ikietice)s a

i ncl.udes basic information regarding a file system
SPEESAR Iy RERET Y POt Ot &l [is &Lt Athitrean.  In one

i nf.ormati on r.egardi ng t ontent of the vol une .
pLalli Ferure Saien GO Sty odia R U g e tine

(Partitiaon) a an LVI S.(Logi cal Vglu I nt.egrit
21 S e AL I 61 ST FAS M Oy & fgoroinisze, cach
plagiﬁ%%t%%%k'f%gq%%%&kgﬁqh the playlist holds the serial
number of the play item to which such a mark has been
attached and time stamp information indicating the playback
position of the clip AV stream.

[0097]

Then, one clip AV stream file is formed at the division
of the recorded and captured streams. One clip AV stream is
a unit necessitating playback for which continuous
synchronization playback, that is, real-time playback, is
guaranteed. As a result of this, a clip information file
used to define a coding method of a movie stream, the size
of a movie stream, playback time — address conversion,
playback management information, a time map (when the
recording medium is a DVD), and the like is created.

[0098]

There is restrictiocons that a playlist mark is always
placed at the beginning cof the movie playlist
{MoviePlayList). However, the position of a playlist mark
can be moved along the time axis by a subsequent editing

operation.

[0099]



[ 0105] An LVIS is data containing information

on the status of an optical disc, such as the size of

the avail able area and the nunber of files of an

optical disc. [0106] An AVDP (Anchor Vol une

Descriptor Pointer) is data containing informtion on

the starting position and the size of the VDS. In the

UDF, the VDS is permitted_tgp,be freely placed w thin

the vol une structure in mhic% packets have been S07PO639

witten. On the other hand, as one of restrictions

and essential conditions regarding data witing, it

haS2BBeR1 a8 aEdmEK&t PEFORYBPANs SREEHT BOF 14 oot Alteardyich

two | ocations anDn%Lthe three |l ocations of the 256th
the| Ygiecar SEECE6° ELST-TAMP) , TR s IRfitdanse@nst the

R S

cirf YDA Y] LR 5 205 o
ninf b, TSGR A ke LT AR 9 SRR e
is,MMEHEBtbgg"VDSAS[%1Q%kult of arranging play items in the
order of playback and arranging playlist marks in the
desired order of playback, the order of the playback of each
section of the clip AV stream registered in the playlist is
defined.

[0100]

In the product specification, a plurality of real
playlists are collected and presented as a group of
consecutive chapters to the user. For example, on the
editing screen of a video camera, thumbnails {(or thumbnail
movies in which a playlist mark position is used as a play
start point) of still image frames at each playlist mark
position, which defines a chapter, are displayed in a list,
so that an editing environment in units of chapters is
provided to the user.

[0101]

C. Data Layout on Optical Disc

In the data recording apparatus 1 according tec this
embodiment, data recording is performed on the optical disc

25 on the basis of a file system in compliance with UDF



A netadata partition (Metadata Partition) is a space
for recording netadata that is file system
i nformati on for managing the files of user data,
which is provided in the partition, and the structure
thereof is defined within the VDS. [0109] A
netadata file 1CB (Metadata File ICB) is data
contai ning data information on_ the starting position
and the size of the netadat% partition. [0110] A
met adata bitmap file | CB (Metadata Bitmap File | cBy?7F0639
is data containing information on the recording
defposflt bPgnO&RE -t hdnsiUPE, obya amerddataa shiptareqetf iWmE ting
(Metadat aBitmapFile) (to be described later). [0111]
net ERAnpPESCHE ShBTa- SHChr egt ik irtdeur dedl |d$1te|¢etq1retca‘ija&1des
partition_include an FSDS, an I CB (Information
on %n?PBFCBIlo@RFCanEaan?I peghior@addenie | @ormal file

Descrlgborg cre t d for each directory .and file.
SYSFBle] 3 e system in which writing is possible

from most of operating systems (0S) and also the written
file is such that reproduction compatibility‘on the 0S is
realized without a special reading program, and content in
the optical disc can be manipulated in the same manner as
for a hard disk, a floppy disk, and a USB (Universal Serial
Bus) flash memory. In the following, UDF 2.50 is assumed,
but the data recording apparatus 1 according to this
embodiment can also be applied to another file system.

[0102]

Fig. 5 shows a data layout immediately after physical
formatting and file system recording processes are performed
on an optical disc.

[0103]

A VRS (Volume Recognition Sequence) recorded in the
inner periphery of an optical disc is basic information used
to recognize an optical disc, which is composed of one or
more volume structure descriptors (Volume Structure
Descriptors) in which information, such as a type regarding
a volume structure, an identifier, and version information,
is described.

[0104]



An FSDS (File Set Descriptor Sequence) is data - 48
- SO7P0639 containing basic information for managi ng
a group of files of user data and contains, for
exanpl e, information regarding the recordi ng position
of the root directory. [0113] An ICB is a
descriptor for describing a directory or a file and
contains infornmation indicating the |ocation where
real data of a directory or a file is recorded. Theysppg3g
FIDis a descriptor containing information indicating
the |l ocation where the I1CB of a directory or a file
| sA réedr feelumpelpear iHaPE SPIRSBFPECEBFYUFSST BRARE
a FID group, that is, FIDs, each of which
mfPﬁ‘GﬁEéFEerH@fﬁégﬁt Porf 14 S&SH O8I LARiTer e 1n an
recg g p03|&bon of, %_Chl|d di rector

opt §ER LR, PORL L e by s G @&ﬁﬁﬂ-&ed@ontent of
th dat tit
thea}f?%}ﬂ]“?hatfﬁrf‘éwesf STeh2AR R pRE ORGPl Y
| ;
oo (e B o, O e

SquQﬁ‘&@f‘f LA PS%ﬁPeE' T8 8 AL GGHOMY 1S B §| 'i:lei‘}e'c'%otr@;e, is

partition o e 1s recorded in the rectory,
desd£B,a8d an FID regarding the new directory or flle |s

additionally recorded in the netadata partition and

algpyosn FID in which the recording position of the

| CE of the new directory or file is described is

adch tivnaliy deecordefichinihe Fhbsrebribg parent status of

directory. [0115]
an optical disc, such as the size of the available area and
the number of files of an optical disc.

[0106]

An AVDP (Anchor Volume Descriptor Pointer) is data
containing information on the starting position and the size
of the VDS. In the UDF, the VDS is permitted to be freely
placed within the volume structure in which packets have
been written. On the other hand, as one of restrictions ard
essential conditions regarding data writing, it has been
decided that an AVDP is recorded at at least two locations
among the three locations of the 256th logical sector (lst
AVDP), the final logical sector number N in which recording
ends, and the logical sector number 256 sectors before N
{2nd AVDP and 3rd AVDP).

[0107]

A partition (Partition) is a space for recording files



- 49 - SOrP0639 An SBD ( Space Bitmap
Descriptor) is a file in which a used area in the
partition contains data described in a bitnmap formt
when, in particular, the recording nediumis an
overwitable type. [0116] A netadata bitmap
file (Metadata Bitmap File) is a file in which a used
area in the metadata partitjen_contains data
described in a bitmap format when, in particular, therpnsag
recording nmediumis an overwritabl e type. [0117]
A netadata mrror file I1CB (Metadata Mrror File

of P@B)r dgitdi [saaby 50 HHE FBovE-1gEEET iBeH ek dat 9T | e

i,s data containing information on the starting

inEgeEREiGH TIETS 7€ o K metHIae gerci (o € Hereot

i mredi ately after the file
is bﬁ%ﬁ@%ﬁlgltﬁﬁplgl I%Pthe fact is described in a

blh@? Lornat that the area in which a netadata | CE
a% ta bitmap file ICE a netadata partition, the

m@tgggégaégrgﬁkggﬂ d%@g ? g%&%q %?ersrror ace

fl e are reco 1S a ar ea. rel na
forfgg§8§gﬁggemb%aﬁ%%%r@%%ﬂ'1§tfiﬂ¥”§9§ﬂéﬂhlﬁfg¥ﬂggfgﬁ)for

managing the files of user data, which is provided in the
partition, and the structure thereof is defined within the
VDS.

[0109]

A metadata file ICB (Metadata File ICB) is data
containing data information on the starting position and the
size of the metadata partition.

[0110]

A metadata bitmap file ICB (Metadata Bitmap File ICB)
is data containing information on the recording position and
the size of a metadata bitmap file (MetadataBitmapFile) (to
be described later).

[0111]

Examples of meta-information recorded in the metadata
partition include an FS35DS, an ICB (Information Control
Biock) and an FID (File Identifier Descriptor} created for
each directory and file.

[0112]

An FSDS (File Set Descriptor Sequence) is data



[0119] In a simlar manner, in the netadata bitmp

file immediately after the file systemis

initialized, the fact - 50 - SO7P0639 is described

in a bitmap format that the area in which FSDS, and

the ICB and the FIDs of the root directory are

recorded is a used area. Hereinafter, as a file is
recorded in the partition, ffie_bitmap i s updated each

time a new ICB and FIDs are additionally recorded. gg7ppg39

[0120] The VDS that is basic information of the
vol.une structure can be freel | aced outside the )
Conﬂiérlﬂlf’igoﬁ??sﬁﬁt e TmEddedm ﬁg’%&%%%ﬁl%fa tHEWVE iftles

£ whi ch the recording.l ocation of the VDSI%§ dggcribed
of gedi ARLA) §HeEFPHER M Tier dt o e T Hetes s P THE 111 e
ata_in the partif.ion i s .passible.in the order: .AVDP
reofPfgs" HZ BRI NI RS R G
(Frhe Eptries: FE) of the root directory -*
in}orna ion control block (Information Control Bl ock:

| GB) efptie £0QLsdLEBELYT Yok Pgshg%ﬁ%i GaliQBctory or a

informati on descriptor (File entifier Descriptor:

£11El Bhdl Bohh81ikeot ndiorettaioh -"hdiCEtahd idHe Todatidn where
[0121] The directory structure having a video

realeeatdi Bg kuAetkerRoryhicah a Fidef iireddapihel AVEHR rID is
standard, is as has al ready been described with
a deetetipnee tonEhagnihd. iATcshewdonn iFdd.carirdhehe location
directory structure shown in Fig. 13 does not exi st
wherra the d@Backayodt reanediyaiel y dfitler itsheefddrelegy.st dme
i s created.
real data of a directory is formed by a FID group, that is,
FIbs, each of which indicates the position of each ICB in
which the recording position of a child directory of the
directory or a file directly below is described.

[0114]

In the metadata partition immediately after the file
system is initialized, as shown in Fig. 5, only the ICB and
the FIDs {Root dir FIDs) regarding the root directory (Root
dir ICB) exist. Thereafter, each time a directory is
created in the partition or a file is recorded in the
directory, an ICB and an FID regarding the new directory or
file is additionally recorded in the metadata partition and
also, an FID in which the recording position of the ICB of
the new directory or file is described is additionally

recorded in the FIDs of the parent directory.

[0115]



[0122] - 51 - SO7P0639 When an AV streamfile
is to be recorded on a recording nediumin conpliance
with the AVCHD standard, at |east, a BDW directory
needs to be created directly below the root directory
and al so, directories "PLAYLIST", "CLIPINF", and
"STREAM' need to be created in the BDW directory in
order to store playlists,_chyp_information files, and
clip AV streamfiles, respectively. [0123] WaeR boe3g .
the recording nediumis to be renoved fromthe data
recordi ng apparatus 10, in order to satisfy the AVCHD
st@idaPl, (SHBcai PEENBPi B§5Csdphods JARE Fdleapd which a
UXDATA,, which are nat necessary in the video )
USCPeEFdi G FNcPPEH Lt ThE R TodE didéd 455 Behekated

.. directl elow the BDW directory. [0124] . The .
bitfaR EPalPro SR ad PR itivol b et g adiun is
ntai ni.ng.informati on indicating the recording
an %gggtféﬁa%#etﬁgpFéal data of the netadata partition

IS @{f@ﬁed and recorded in the netadata partition, a
Flb group, that is, FIDs, each of which indicates the

r e&%gwaatgcgitﬁ%p O%i?écrﬂME@d}é’itghBE%ﬁ%]gd F&Qfﬁ GhiLdriie

directory or a file directly below as t real "data

in QhitReadikeat Qkta s F@COMRSGAdAt 4 HR BIAURL @ontains data
partition, and an FID indicating an | CE of a new

desdiriBetiorY hSbadead terihe Rilasm ,ofid hamaleNtar, the
directory. The new creation of a directory further
recbpdohyesedipmocesanf ekerwriZable type.

[0117]

A metadata mirror file ICB (Metadata Mirror File ICR),
similarly to the above-described metadata file ICB, is data
containing information on the starting position and the size
of the metadata partition.

[0118]

In the SBD immediately after the file system is
initialized, the fact is described in a bitmap format that
the area in which a metadata ICB, a metadata bitmap file ICB,
a metadata partition, the SBD, a metadata bitmap file, and a
metadata mirror file are recorded is a used area.
Hereinafter, each time a file is recorded in the partition,
the bitmap is updated.

[0119]

In a similar manner, in the metadata bitmap file

immediately after the file system is initialized, the fact



SO7P0639 updating the netadata bitmap file as a
result of recording the I1CB and the FIDs of the
directory in the nmetadata partition. [0125]
Fig. 6 shows a portion of the structure of netadata
when the directory structure shown in Fig. 13 is
created on a recording nedium The FID has been
descri bed as information 1n§60§ting the | ocation
where the I1CB of a directory or a file is recorded TP0639
As an exception, the FID at the beginning of the FFEB
i ndicates the recording |ocation of the ICB of the
is gapentibgidr det oy W idimege thormafovidial] gpplarea in Wieich FSDS,
root directory ICB indicates the recording |ocation
andpfhehd GBognddithec fdhyp PIfDS Nehato ol LR Tehty t%8s recorded
. thereof. The FID at the begi nning of the root .
15 @i Pecfory Bl Ds NG Car &S hé S éedridithd 9 d&iadlebrin the
he.root directory I.CB and . al so, the other F
part Aiare e SHE0GPar g OEAE DA {HE B R e and
sub-di rect.or.y aof -HDAVCTN, RTI FI CATE, and BDW.
FIDFOff?]a%dl%l¥ﬁglﬁéBr§FC%ﬁ§EEDNV di rectory indicates
thgoiggfrding | ocati on of the BDW FI Ds, which are
th ities thereof. The FID at the beginning of the

SO LT eBabte (e aa o LoR Shutfe
strhbeutecend pg leeation18kddhe B & the Fhrt 1990063t
the recording position of the AVDP in which the recording
location of the VDS is described is strictly decided.
Therefore, access to the file data in the partition is
possible in the order: AVDP -» VDS -» FSD (File Set
Descriptor) — file entries (File Entries: FE) of the root
directory — information control block {(Information Control
Block: ICB} of the root directory file identification
information descriptor (File Identifier Descriptor: FID) in
the root directory — ICB of file — data.

[0121]

The directory structure having a video recording
function, which is defined by the AVCHD standard, is as has
already been described with reference to Fig. 13. As shown
in Fig. 5, the directory structure shown in Fig. 13 does not
exist in the data layout immediately after the file system
is created.

[0122]



each sub-directory of STREM PLAYLI ST, CLIPINF..

[0128] The PLAYLI ST I1CB indicates the recording

| ocation of the PLAYLIST FIDs, which are the entities
thereof. Before the AV streamfile is recorded, the
PLAYLI ST FIDs have only the FID indicating the

recording location of the 1CB of the BDW directory
directly above. Wien an AV sireamfile is recorded in

a formin which video recording/editing is possibleg;pnes3g
an FID indicating the recording position of the rea
datg?of the_playlist file created as a result is

r el Heansﬁgcéggﬁ9@1§}1F01§9F0 be ngrardeddioreét geypording

whi ch i s defi.ned by .the AVO ndard, i s not
medd Pl doy SR gt b4 G L b 0gs 1eapt. 2
r,.exanpl.e, MW/ STREA M/ CLI Pl NF, a | PLAYLI ST
BoHy L FARTRS R B Bl et M QL e T root
. file kS, .recar ,-.rabl, A4 Se 1N, "
dlr%&????‘Fggeﬁéﬁgér%@f%§g§¥%f¥£gég?yééﬁgpdnti ﬂﬁﬁ&ﬁ% , and
"STRERR 0RQf thhese HLRUPHIES HS MY 'ﬁ&;&&ﬁgﬂﬁ? order
necessary, the real-time-use capability of t
to 8PPaEabUS YIS sdel erd1aatied hecauss & idelay [eews fus,
to a direCtory creation process, and the risk of "an

stregfurieace ebspacenrrenyjue to a wite process becones
hi gh when these directories are created. [0130] In

orper2sp quickly start recording an AV streamfile,

- 54 - SO7P0639 the creation of directories, such as

AUKDAT AL hd QredARIiagdmbETAN Whi ¢b Bee reabvesied rom the

user data recording process, is further postponed.
datBoreeranphg, apbemat-esd 0di riectcardeas tar esAta Sy drteatratCHD

in a process for renoving a recording mediumfromthe
staddaadr esobdidagegppariasus sigh iafs IR, criént isont FURMREA,

directory fails, an invalid state is reached in spite
whigh gKe fa&t nEREESERY dferthgatvd dfes dsemrdigworided-tion in

successfully. Even if the creation of these
thedRr Befler i BSCdubeebls cricn tere diase tivatoed air itthe &RBF
. occurs at the tinme of updating nmetadata, such as
dirgg8PE¥onal recording of FIDs of the parent directory,
th@ ti@i data that shoul d have been recorded
sult ul Iy cannot be reproduced.

The new creation of a directory involves that an ICB
containing information indicating the recording location of
the real data of the metadata partition is created and
recorded in the metadata partition, a FID group, that is,
FIDs,reach of which indicates the recording location of each
ICB with regard to a child directory or a file directly
below as the real data of the directory, is recorded in the
metadata partition, and an FID indicating an ICB of a new
directory is added to the FIDs of the parent directory. The

new creation of a directory further involves a process for



[0131] Accordingly, in the data recording

apparatus 10 according to this enbodinent, in the

process for initializing an optical disc, not only

physi cal formatting and file systemrecording

processes, but also a process for creating a

directory and a file, which are defined by the AVCHD

standard, in the data | ayout,shown in Fig. 51is

perforned Fig. 7 shows an exanple of the structureyrppgag

of a data layout on an optical disc imediately after
an_initialjzing . process.is perfornmed. As can be_.

upd&Eéﬁgf 6 f“ﬁéaﬁa&@r LA ¢B &nd SFIDd, E%M%tcr?farfeecofdmg

enenZb8 ATekly BACR Flcor el v Tk gt BUAIAS b

urse, the used area in the - 55 - SO7P0639
parg&{a%ata partition shown in the figure is reflected
|n[5£ ata of the netadata bitmap file. [0132]
own in Fig. 7, when all the directories and

fites, whigh.are ﬁsmsﬁ By the é%!@b'@taﬁ:gn%r fetha%ea

been created at the tine when a process

whéhnthéaa&zbego@? aptriueah @i $hoke Rer fralged,s %@Qereaated on
directory creation process does not occur while t

a réserddaamksilgi.ng Thec gndedast BechedledldriTBrls & s
capability of the apparatus when video recordi ng of

infamAVishr eadt catingr evedlopb@i33h where ikt heypmrea
since a directory creation process does not occur

dirafteryi ort balfizat ienriesopeetior mdd, ant cixscpasdsirhl e heo FID
reduce the risk that a wite error occurs in a state

at thewhéghnthegusér ttet &IDs reddicdédsantiealreaoridi nigs
possible to prevent the risk that the loss of the

locgkepndatatbecdfB déethe pheeatrdirectory directly above.

[012¢]

The root directory ICB indicates the recording location
of the root directory FIDs that are the entities thereof.
The FID at the beginning of the root directory FIDs
indicates the recording location of the root directory ICB
and also, the other FIDs indicate the recording location of
the ICB of each sub-directory of HDAVCTN, CERTIFICATE, and
BDMV.

[0127]

The ICB of the BDMV directory indicates the recording
location of the BDMV FIDs, which are the entities thereof.
The FID at the beginning of the BDMV FIDs indicates the

recording location of the root directory ICB and also, the

other FIDs indicate the recording location of the ICB of



[0134] Fig. 8 shows, in a flowhart, a

processing procedure for initializing an optica

di sc. [0135] At first, a physical formatting

process is perfornmed (step Si), and then a file
systemrecording process is perforned (step S2). As a
result, the recording surface of the optical disc is
formed in a data | ayout shown in Fig. 5. - 56 -

SO7P0639 [ 0136] Next, a directory creation S0TP0639
process is performed successively (step S3) with

egard to each directory defined by AVCHD (step $4),
SacarEg | SBEATNG o KA ot S T TR, 7.

[Oigig Fig. 9 shows, in a flowhart, a
pr Ble of the file system recordi ng process

pe&ﬂngEgY£ES§t?EBS%hdicates the recording location of
the PLAYLIST FIDs, which are the entities thereof. Before
the AV stream file is recorded, the PLAYLIST FIDs have only
the FID indicating the recording location of the ICB of the
BDMV directory directly above. When an AV stream file is
recorded in a form in which video recording/editing is
possible, an FID indicating the recording position of the
real data of the playlist file created as a result is
recorded successively.

[0129]

When a directory, which is defined by the AVCHD
standard, is not created at the time of an initializing
process and, for example, MV/STREAM, MV/CLIPINF, and
MV/PLAYLIST are to be created at one of timings at which an
AV stream file is recorded, problems arise in that a buffer
for temporarily storing streams until the creation of these
directories is completed becomes necessary, the real-time-
use capability of the apparatus is deteriorated because a
delay occurs due to a directory creation process, and the
risk of an occurrence of an error due to a write process
becomes high when these directories are created.

[0130]

In order to quickly start recording an AV stream file,



[0138] At first, a VRS is recorded in the inner

peri phery of a disc (step S11), and then main and

reserved VDS are recorded (step S12). [0139]

Next, a metadata file I1CB in which the real data

position of the netadata partition is described is
recorded at the starting sector of the partition

(step S13). [0140] Next#, _the recording | ocation

of the real data of the nmetadata bitmap file is S07P0E39
deternined and the netadata bitmap file ICB in which

BT AR il e o

o L T ] 5 o P S S
is &%&E%%&o%o%%%ﬁﬁm§§5) ‘For exampf%?7pqgg?'these directories
are to be created in a process for removing a recording
medium from the data recording apparatus 10, if the creation
of the directory fails, an invalid state is reached in spite
of the fact that the user data has been recorded
successfully. Even if the creation of these directories
succeeds, in the case that a write error occurs at the time
of updating metadata, such as additional recording of FIDs
of the parent directory, the user data that should have been
recorded successfully cannot be reproduced.

{0131]

Accordingly, in the data recording apparatus 10
according to this embodiment, in the process for
initializing an optical disc, not only physical formatting
and file system recording processes, but also a process for
creating a directory and a file, which are defined by the
AVCHD standard, in the data layout shown in Fig. 5 is
performed. Fig. 7 shows an example of the structure of a
data layout on an optical disc immediately after such an
initializing process is performed. As can be seen from the
figure, an ICB and FIDs, which are metadata regarding each
directory shown in Fig. 13, have already been recorded in

the metadata partition. Of course, the used area in the



[0142] Next, an FSDS, a root directory ICB, and

root directory FIDs are recorded in the netadata
partition, in which the recording location is

i ndicated by the netadata file I1CB (steps S16 and

S17). [0143] Next, an SBD is recorded in the
partition (step S18). The SBD is conposed of data

such that the fact is descréibed in a bitmp fornmat

that the recording areas of a netadata file ICB, a507p0639
nmetadata bitmap file ICB, a netadata partition, a

nmetadata bitmap file, a nmetadata mrror file 1CB, and

rap A . .
netafa LapPaRavE 168 hes@d i it Tartiq ilon. rqiiemjed in the
Next., .t he tadata hitmap file is recorded at the
dat?e8gr&%ﬁgmggégﬁggnQlﬁﬁpééﬁé&eby the metadata bitmap
fi 81§ (step S19). The netadata bitmap file is
oLp ed of data such that the recording area of the

c 0S5

F , t 0] t | CB t t _directaory.

D ADeR LR pohles ot Bryand! e LRt St et e e,

WhiEHeaggtagﬁﬁﬁeeaﬁPlEh%nﬂ .%4§kandardg1ﬁryésﬂgnﬂnc eated
since the size of the availablé aréa’of the oﬁilcé

at €dhactapd Lhenndnbenceksf ifgs ih8¢ar4ed siy %@Pqﬁtﬁ$al disc
partition are decided, the LVIS is recorded in the

is peedoental deihbe Rabtirbi-@RrSteR-%30N OHE8ls doe2B ot
occur while the user data is being recorded, the real-time-
use capability of the apparatus when video recording of an
AV stream is improved.

[0133]

Furthermore, since a directory creation process does
not occur after initialization is performed, it is possible
to reduce the risk that a write error occurs in a state in
which the user data is recorded and also, it is possible to
prevent the risk that the loss of the user data occurs due
to the error.

[0134]

Fig. 8 shows, in a flowchart, a processing procedure
for initializing an optical disc.

{0135]

At first, a physical formatting process is performed
(step S1), and then a file system recording process is
performed (step S2). As a result, the recording surface of

the optical disc is formed in a data layout shown in Fig. 5.



SO7P0639 Then, three AVDP are recorded at the

respective |l ocations decided by UDF (step 521), and

this processing routine is conpleted. [0147]

Fig. 10 shows, in a flowhart, the procedure of the

directory creation process perfornmed in step 53 of

the flowhart shown in Fig. 8. [0148] At first,

it is confirned that a diregtory having the same nane

as that of the directory to be created now does noly57pne39

exist in the partition (step S31). [0149] Then,

thg ig? containing information regarding the

reed hg | ocation of the real data of the directory

toNbe created ?nd an Flg.group, that ,is, FIDs, each

of "WhT £h® | T BEEBEYt HESBOSPE BROGFSEadR PeElgrngd
sucglersggtvgﬁé gls%%? :Si%)b%li%\?{ %:Se talr]reol rtg)a:eﬁld tg:li?}:‘fse(ctécgagﬁya defined

I'rector n I'e, "are recorde

it i 5 } . t | t ,
by BIEHDLIRbS5M o ks bl 0¥k aining laard® B Jdii dhown in

rigthe directory serving as a parent in the directory
structure are updated (step S33). More specifically,
thepFD indicating the 1CB of the new directory is
added to the FIDs of the parent directory. The |1CB

comiq n$ k) | enshzerbnEraral i gnprsbaggrehesfikhe rile
rsysiéierecording process performed in step S2.

[0138]

At first, a VRS is recorded in the inner periphery of a
disc {(step S511), and then main and reserved VDS are recorded
(step S12).

[0139]

Next, a metadata file ICB in which the real data
position of the metadata partition is described is recorded
at the starting sector of the partition (step S13).

[0140]

Next, the recording location of the real data of the
metadata bitmap file is determined, and the metadata bitmap
file ICB in which the location is described is recorded in
the partition (step S14).

[0141]

Furthermore, the metadata mirror file ICB, which has

the same content as that of the metadata file ICB, is

recorded in the partition (step S15).



- 59 - SOrP0639 of the parent directory changes as

FIDs are added, the 1CB of the parent directory is

al so updated. [0151] Next, the netadata bitmp

file is updated so that the area where the |1 CB and

the FIDs of the new directory are recorded in the

net adata partition is placed in a used state (step

334). [0152] Then, theggontent of the LVID

(Logical Volume Integrity Descriptor) is updated <¢57p0g39

(step 335), and this processing routine is conpleted.

Oig?h Here, the LVID is one of descriptors

?&ting the LVIS and contains for exanple

i th f th
N St Ot e e oA ﬁ&éﬁa%ﬂdt Topt gigectory
I f .fil t
s S B AL v
rec'o@d%.h%p ﬁa%é TBANS Pr; %3161 e&d%&%ﬁt&e f/ﬁrg'
rectory t

val ue "accor |ngtoa hat is newy create

(stMBLesspechli eakhy, the updating is a process for
updating the values of SizeTable that is information

forommpagi ng the available size of the partition,
FreeSpaceTabl e that is information for managi ng the
avieékapl gnssge of tbeopaeti thoBheNgARER tObn (step S18).

Directories that is information for managi ng the
Thet 688l iaupbepostddoredkan eschanthadniteguelaRtt Hat desscribed
in a bitmap format that the recording areas of a méetadata
file ICB, a metadata bitmap file ICB, a metadata partition,
a metadata bitmap file, a metadata mirror file ICB, and the
SBD have been used in the partition.

[0144]

Next, the metadata bitmap file is recorded at the
recording location indicated by the metadata bitmap file ICB
(step 519}). The metadata bitmap file is composed of data
such that the recording area of the FSDS, the root directory
ICB, and the root directory FIDs has been used is described
in a bitmap format in the metadata partition. |

[0145]

At this point, since the size of the available area of
the optical disc and the number of files recorded in the
partition are decided, the LVIS is recorded in the area
outside the partition (step $20).

[0146]



- 60 - SOrP0639 information for assigning a unique

nunber for each | CB. [0154] By perform ng the
directory creation process shown in Fig. 10 on the

optical disc inmediately after the file system

creation process is perfornmed, as shown in Fig. 7, it

is possible to provide all the directories and files

that are defined by the AVGHP standard in the

partition. Therefore, since a directory creation g37ppg39
process does not occur while user data is being

recorded, the Aeal ti me-use capab|I|t of the
ga?ﬂtughﬁﬁ@n Paeﬁrﬁe58F8Fﬁ§doPtaﬁ EVI§§ﬁ&%%HW?

LocB R a a0 s BaNEY Pt a1 ik 41T o1

rouk§ngerfoEg% ie%%d S p035|ble to reduce the risk that
ifé error occurs in a state in which user data is
re @i@?? and it is possible to prevent the risk of
the occurrence of the | oss of user data due to the

erepf. 16158bws, 1nH§W§Y%5\JCh QtSthth% Pl ol ngt hate

all directories’ and files that shoul'd"be create
dirkbeokiymereh tibint bdllcaisRy Rt Rt LRl (HifGAres kivownd n
advance, if, as shown in Fig. 8, individual directory
floﬁ&ﬁéktOBhQWﬁCQ&S@&g(r@fer to Fig. 10) are repeatedly
performed with regard to each directory, a process
foroupglati ng a netadata bitmap file and a process for
updating the 1CB and the FIDs of the parent directory
ashta tonsequencesoftonétemdidnghtheal GBrandothe hEDsigofthe
the - 61 - SO7/P0639 directory are repeatedly
sampenfivened, thhitchfi $heodieffdtairentto [@lsGjeated now does
Accordingly, as a nodification of the process for
notj ki pal ini Aeapagptitéan disgepsticMn -in Figs. 8 to 10,
in the file systemrecording process after physica
fotfd®ing is perforned a met hod of conprehensively
perforn1ng a_process for recording an SBD and a
t atBF t FPrEAARNG pRéesgatiep updarrAgat kée
QE and the FIDs of the parent directory with
recapiindel aEPbACBS 04l Ithf?héeéu r 8@(Gr iods TR C#%Ileé%tory to be
VCHD st andard .is considere uch
credfedseantyai FER ShPUBeot 86 rsedd bv. €6 aﬁatcéa

lndhﬁ?EggCEh%}%g%ﬁg%%;dg%lg%%hb%c%hefAvcggfg€¥g%y directly
below as the real data of the directory and a file, are
recorded in the metadata partition (step S32).

[0150]

Next, as a result of creating a new directory, the FIDs
and the ICB of the directory serving as a parent in the
directory structure are updated (step S$33). More
specifically, the FID indicating the ICB of the new
directory is added to the FIDs of the parent directory. The

ICB contains the file size information. 8ince the file size



[ 0157] Fig. 11 shows, in a flowchart, a
processing procedure for initializing an optica
di sc. [0158] At first, a physical formatting
process is performed (step S41), and then a file
systemrecording process is perforned (step $S42). In
the file systemrecordi ng process, since a process
for creating all directoriesgand files defined by
AVCHD is al so performed, the data layout shown in 5555639
Fig. 7 can be obtained. [0159] Fig. 12 shows, in a
flowhart, the procedure of the - 62 - SO7P0639 file
of e eRrestoldirsg Horot IS S crindd i atepdsigr, the ICB
g160] ffu first, @a VRS is recorded in the inner
of K8 PREFY Tof1E SO Y e 1591 )P Y hen mai n and
refgigf]VDS are recorded (step 552).

Next, the metadata bitmap file is updated so that the
area where the ICB and the FIDs of the new directory are
recorded in the metadata partition is placed in a used state
{step 534).

[0152]

Then, the content of the LVID (Logical Volume Integrity
Descriptor) is updated (step S35), and this processing
routine is completed.

[0153]

Here, the LVID is one of descriptors constituting the
LVIS and contains, for example, information for managing the
used size of the partition, the available size of the
partition, the total number of files, the total number of
directories, and the like. The updating of the LVID in step
S35 means processing for updating the varying value
according to a directory that is newly created. More
specifically, the updating is a process for updating the
values of SizeTable that is information for managing the
available size of the partition, FreeSpaceTable that is
information for managing the available size of the partition,

Number of Directories that is information for managing the

total number of directories, and UniequeID that is



[0161] Next, a nmetadata file ICB in which the
real data position of the netadata partition is
described is recorded in the starting sector of the
partition (step 553). [0162] Next, the recording
| ocation of the real data of the netadata bitmap file
is determ ned, and the netadata bitmap file I1CB in
which the location is desgr'@eg is recorded in the
partition (step 554). [0163? Furthernore, th
metadata mrror file |1 CB having the sane content a
that of the netadata file ICB is recorded in the
infiggreitiicon ot P SBBYLng Gl eYlique numfsa forn e=8PS 1E&B.-
recorded in the netadata partition in which the
re¢Brtdfhg location is indicated by the metadata file
| CB (steE 556). %0165£ Next, on the basis of _
t hBY| RFSIRBTEBA GRSt Hé TERTPEYdICFERTdrY, PERECFERSERYN 1in

Figh"§ oM hES (He92ding, 685N direct Ory o1y after the file

system creation process is performed, as shown in Fig. 7, it

§0790639

is possible to provide all the directories and files that
are defined by the AVCHD standard in the partition.
Therefore, since a directory creation process deoes not occur
while user data is being recorded, the real-time-use
capability of the apparatus when video recording of an AV
stream is performed is improved. Furthermore, since a
directory creation process does not occur after
initialization is performed, it is possible to reduce the
risk that a write error occurs in a state in which user data
is recorded, and it is possible to prevent the risk of the
occurrence of the loss of user data due to the error.

[0155]

However, in spite of the fact that all directories and
files that should be created at the time of initializing an
optical disc are known in advance, if, as shown in Fig. 8,
individual directory creation processes (refer to Fig. 10)
are repeatedly performed with regard to each directory, a
process for updating a metadata bitmap file and a process
for updating the ICB and the FIDs of the parent directory as

a consequence of recording the ICB and the FIDs of the
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net adata partition (step 557). [0166] Next, an

SBD is recorded in the partition (step S58). The SBD

is conposed of data in which the fact is described in

a bitmap format that the recording area of a netadata

file 1CB, a netadata bitmap file ICB, a netadata

partition, a netadata bitraapifile, a netadata mrror

file ICB, and the SBD, has been used in the S07P0639

partition. Unli ke the processing procedure shown in
dlreIC%O]’_' f(‘;;l(r}::%lE(yf %trl}ﬁtlbé%% at I ne%:‘fr orr(l:egsw h(l‘i}{l]ﬁ]eSSBD?{]eeg]?lClent

po§bﬁ5g@s corresponding to the sectors used as a

resu recording the ICB and the FIDs with regard

tOA@EerBﬁ?Q&re%EOE'%%d ;2 Re iRl adata b ?gﬂéééﬁqfor

being set fo a used state, the netadata bitmap fil

inik$S aneeandedn( SRR 309)ai nldik&idt Ney PFAFESSE NG 10, in the

procedure shown in Fig. 8, only one process for

filupdgtiteg ke dretiadata dgmmpfiide pngﬁiﬁcép R€matting is
performed. [0168] Next, an LVIS is recorded in

perdnraced auigitthed he pamnidridhemnrdne dasisfng he process
information, such as the nunber of sectors used as a
forr esobtrdofigr enoiStibngriche WER aated- <t hei thldps fiflealdnd he
directories shown in Fig. 13, and the total nunber of
prodepsectori epdalinge tinet dd&t anghritid iRIDy stfepthe @Bdent
directory with consideration of all the directories and
files defined by the AVCHD standard is considered. In such
a case, identical processing needs not to be repeated for
each directory defined by the AVCHD standard, which is
efficient.

[0157]

Fig. 11 shows, in a flowchart, a processing procedure
for initializing an optical disc.

[0158]

At first, a physical formatting process is performed
(step S41), and then a file system recording process is
performed (step S$42). In the file system recording process,
since a process for creating all directories and files
defined by AVCHD is also performed, the data layout shown in
Fig. 7 can be obtained.

[0159]

Fig. 12 shows, in a flowchart, the procedure of the



SO7P0639 S60). [0169] Then, three AVDPs are

recorded at each | ocation decided by UDF (step S61),

and this processing routine is conpleted. [0170]

The initialization of a file system shown in

accordance with the processing procedure shown in

Fig. 12 is equivalent to that the state of the file

system after processing in ggcordance with the

flowcharts shown in Figs. 8 to 10 is performed is gu7pgg39
recorded as the initial data of the f|Ie systemon a

[ flle syst em
f:'"lgleuc ﬂécov%%W%r%%??%@s ap%lfﬁ/ 1Nt {CHat % of
su h % |rectory needs to be recorded and al so, the
nanage information for the entire nmedium such as

thgtt@5§g nunbet of; di A Hhe recordin
nediunrand t he avalsa6%§£%$%§$§Va| qﬂ%?qﬁf Sittyhery of a

distheieel, gweds 404 he Updated. arﬁ?%% §h§re recorded

procedure of 'the optical-disc Initi |zat|on pr ocess
(stehowsohn Figs. 11 and 12, since directory data that
is necessary at the tine of initializing a recording
medbualis created, it is possible to construct file
systeminformation with consideration of the total
nukibet , of detedhoni €3lef ItBeinedhiahartiet heavaidiabl e
arealthe available size thereof. This is efficient
posahénnc offp &hed mwittall attlee peasd timmhisc hle scififbed S RAGES-ded
directory data is individually created after the
in the starting sector of the partition (step $53).

[0162]

Next, the recording location of the real data of the
metadata bitmap file is determined, and the metadata bitmap
file ICB in which the location is described is recorded in
the partition (step S54).

[0163]

Furthermore, the metadata mirror file ICB having the
same content as that of the metadata file ICB is recorded in
the partition (step S55).

f0164]

Next, an FSDS is recorded in the metadata partition in
which the recording location is indicated by the metadata
file ICB (step S556).

[0165]

Next, on the basis of the information on the child

directory, the ICB and the FIDs regarding each directory



initializing process is once conpleted. [0172]
According to such an initialization procedure,
necessary directory data is created in coincidence
with the initialization of the recordi ng nmedi um
Therefore, by constructing file systeminformation
wi th consideration of the total nunmber of directories
of the medium and the availabl e areal/the avail abl e
size thereof, it is possible to suppress disc accesg7prng3g
that occurs in the usual directory/file creation
0cess,: .t here I i ng, tp .an inproved, processi ng.
Sho@%egg 3% 'iﬁ&r%%gﬁ%%%ﬁﬁg¥%g§ gt tpd Efrﬁﬁrt{gaon
(stBpcasding to such an initialization procedure,
directories are created collectively when a recordi ng
medpugris initialized. Wien directory information is
recorded in a comonly used file system these pieces
of néof oramt $0p agerebbeRearFangad ahrR8REBY (step s58) .
posi tions. Therefore, when a recording nmediumis
Thel sR0edsi obApasdat & T eeAkAIiNG RARA atls Qe B ahackiped
appar atus havi ng a cachi ng nechanism directory
in anbbtmapi 6nrinstcehbectiheelrecoached, sard (JrerL nicxRata
secondary effect of an increased probability of a
fileatf®, hitmetadakiengitmagustidieallCAppla edbizdats [k H]tion,
- 66 - SOrP0639

a metadata bitmap file, a metadata mirror file ICB, and the
SBD, has been used in the partition. Unlike the processing
procedure shown in Fig. 8, only one updating process of the
SBD needs to be performed.

[0167]

Next, with the bit positions corresponding to the
sectors used as a result of recording the ICB and the FIDs
with regard to all the directories in the metadata partition
being set to a used state, the metadata bitmap file is
recorded (step S59). Unlike the processing procedure shown
in Fig. 8, only one process for updating the metadata bitmap
file needs to be performed.

[6168]

Next, an LVIS is recorded in an area outside the
partition on the basis of the information, such as the
number of sectors used as a result of recording the ICB and
the FIDs of all the directories shown in Fig. 13, and the

total number of directories in the metadata partition {(step



Up to this point, the present invention has been
described in detail while referring to the specific
enbodi ment. However, it is obvious that a person
skilled in the art can nodify or substitute the
enmbodi ment within the spirit and scope of the present
i nvention. [0175] In this specification, by
assumng a file systemin-cenapki ance with CDE 2.50
defined by OSTA, a description has been given of amsp7ppesg
enbodi ment in which initialization of an optical disc
S%Kﬁnd a directory creation process in accordance with
the AVCHD standard are performed. However, the gist
of [phgopresent invention is not limted to the
enbodi nent, and of course, the present invention can

berappl i ¢dte ﬁﬁ@@@eﬁﬂglf%éﬂfﬁ%%g?%fgg@ﬂ.lo atf iq$cided

sumrary, t he present 1 nvention een di'sclose

by e fruaofs@xanpims, crangd shoul g 1o} ﬂ?u@ﬂ'?ét{ﬁegoﬁéleted.
being limted thereto. In order to determ ne the gist
of (oha@opresent invention, the clains should be taken
into consideration. 67 CLAI M5 1. Adata
r eCbedingtappacatisnf of mpeadnd Ry sdakd stRdwd NHECHQdWHance
~medium the data recordi ng apparatus conprising:
witphydiec plrofcesmet mpg oveahscd orhaper fior ing. plysisadquivalent
formatting on a new recordi ng nedi um file
to &hetemher editen ofedhs fforleraattiany f fdd rysdemmon in
the basis of a predetermned file systemformat in a
accergpage Hich ohet Hdomsd@rtisnghwedi um &fitger. physi ¢l is
formatting is perfornmed; and
performed is recorded as the initial data of the file system
on a disc.

[0171]

In a commonly used file system such as UDF, when
creating a directory, the data of such a directory needs to
be recorded and also, the management information for the
entire medium, such as the total number of directories of
the recording medium and the available area/available
capacity thereof, needs to be updated. According to the
procedure of the optical-disc initialization process shown
in Figs. 11 and 12, since directory data that is necessary
at the time of initializing a recording medium is created,
it is possible to construct file system information with
consideration of the total number of directories of the

medium and the available area/the available size thereof.

This is efficient when compared with the case in which



directory structure creation neans for creating a
directory structure for storing a user data file and

a managenent information file for the user data file

in conpliance with a predeterm ned coding standard in
accordance with the predetermned file system fornmat,
wherein the predeterm ned coding standard is an AVCHD
(Advanced Vi deo Codi ng Hi ghg®efinition) standard.

2. The data recording apparatus according to Qai meb;poga3g

wher ei n the file systemcreati on nmeans provides
..a partition as a recaordi space of a file in a
BB S Mg a3 rPHa g e ] i i Cheat es a
s t .di.rectory in the partition, .an t he
lnl&ﬁ%&&?&%@§¥?%f¥ﬁ%éj%f£§Fi6ﬁm%g§ﬁ§“greates an W

dif§f§9§y directly below the root directory in the

partition and creates, directly bel ow the W

di 64 PHYngar STREAM dhr 6L QL% 1H oL SHAT | m

files, an%ga PLAYLI ST d?rec;or%Qaggkgngggé%ﬁpglNE
neclkE86L0BY rkOk 03%0WaRG RlsaWdSHS ARG Cdifhd MBI the

files serving as a nmanagenent information file of a
inielibpiA¥tsbheamh fhee reesPaeld wRldiunand each Qfrd he,y

directories of AUXDATA, JO JAR and META 3.
confheudat agr €60edishg tappAnFOUTaAGCRN Giitd t@rdididPakion of

wherein the predetermned file systemformat is a UDF
the(thteér salbBrskfFairecyoedeablofshed e GRFA aititeal

St orage Technol ogy Associ ation), and t he
avagiakteoryest tbet aveidrbati en zredahs reedqr dg, lisn mssible to

metadata partition in a partition created by the file
supgyssenficFeatcoasreahel ancumborimatihen usortlr olideacky/file

(1CB) containing information indicating the recording
crepbeakbi BROGAEFe Fa&Irchat depdingcdrded Wby oveghrd daessing

each directory contained in the directory structure
spegdf fpdd By reHadpreketErarRe@cB@iddg -st andard, and

ne@ﬁggta formed of a collection of file

i d 144 cation information descriptors (FIDs)

containing information indicating the recording

| ST BT {hes Pt of et bt SbRER b1 OB| BERCBAUAS,

.. directory stored direct bel.ow.t he_director s the .
air el PR Yo bt hEpr Rl et LY B SR " B §irAgng medium
. cc Lng.to aim 3, wherei.n the directory .
s A e d e L RS P E T g SR aPr RS Feberded in a
I t of. t he I ti eat by the file system

confi£ 0 9hla OF 1 Do PAELILT PR SLORLE LY cuhe, [ L SRS,
oft%@?ﬁ%&dﬂfé:é OLY §OREALNEMsEPiBndl M eBhALY (RLLUCIULG &
recording medium is loaded into a data recording apparatus
or a playback apparatus having a caching mechanism,
directory information is collectively cached, and there is a
secondary effect of an increased probability of a cache hit
occurring.

Industrial Applicability

[0174]



69 by the predeterm ned coding standard with

consideration of the information of child directories

| ower in the hierarchy of the directory structure,

and after the directory structure is created by

the directory structure creation neans, the file

system creati on neans records, in the partition, each

file for managing a used arga in the partition and a

used area in the netadata partition, and also recordsppgso
a logical volune integrity sequence (LVIS) on the

basi s, of [nformation, such as the nunber of sectors

1sB8 58 KhPESHPEISr FUSoRHERS hd TGRS AR MY B
f .all, t.the diirectori.es in the metadat artition and
des%ﬁel%teo fti'ﬂlpl rﬁ% ael(r‘1 S et drided diFee Oorﬁ%eés) Specj‘&%. A
emb%%ltiﬁle gcor gﬂo : Vt@’hth f'QoI Jbexpiongé I’}%E&at a & n skilled in
recordi ng medium 't he dat a recordi ng et Hod
theCQIRN 3NGodi fy or@ RS GalLd ARG FIER Qfithin the
perform ng physical formatting on a new recordi ng
spifB@l WA scope & iR SULRACreald A tep of creating
a file systemon the basis of a predeternined file
sysbemsformat in a storage area of the recording
medi um after physical formatting is perforned; and
a Ohreciorypstioctureonl el aBsainepgoh ¢hreat isRGtam in
directory structure for storing a user data file and
complimnagenenh UbFolndtll ae fideel foor AdTa userdadatrd gtilen has
in conpliance with a predeterm ned coding standard in
beeacoérdancé want krbleel ipreedetier mibiedh fiin i isyisitserh fcor meft ,an
wherein the predeterm ned coding standard is an AVCHD
optinglaféced wndee didiend oHivglsrBeftiinin irowcestsandarad:corflance
. 6. The data recording nethod according to Cl aimb5,
withhehei AVRBDf FLangpstemier eatiformsdep prowdvges dhe gist of

artition
theppresent invention is not limited to the embodiment, and

of course, the present invention can be applied to another
file system.

[0176]

In summary, the present invention has been disclosed in
the form of examples, and should not be construed as being
limited thereto. In order to determine the gist of the
present invention, the claims should be taken into

consideration.



as a recording space of a file in a recording area of
the recording nmedi um and creates a root directory in
the partition, and the directory structure
creation step creates an W directory directly bel ow
the root directory in the partition and creates,
directly below the W directory, a STREAM di rectory
for storing streamfiles, and a PLAYLI ST directory
and a CLIPINF directory foro’%storing playlists and
clip information files serving as a managenent
information file of a clip AV streamfile,
respectively, and each of-tihgdirectories of AUXDATA,
JO, JAR and META %ﬂ The data recording nethod"
accordyng.to Chabmypy w@@pgkathgefegegsgsgalﬁ daktheon a
systemformat is a Od% (Uni versal Di sk Format
rec8s82hli ghed.hy SBIA16ORt keabrat agaggpdeshns! e8¥prising:
Associ ation), and the directory structure
Creny’k0Ra st eprneeoi 8§, mbAna Metagatdopathiyt bRPsinad
partition created in the file systemcreation step,
for@att bhgr oAt honegonkeokdbhgckefli@ry contai ni ng
information indicating the recording |ocation where
reéiildatastsmr econtednwinthnesefjardctreataoh di fetéorystem
contained in the directory structure defined by the
- on THepbedéserfii aedreddtagmstaddiide amdtewt adanatf onned
of a collection of file identification information
stodeser dpearsi (Fidsyecondangi ngdiinfopihitrorhyadEeat i ng
the recording |ocation of the information contro
forprbeknefla derber®esy: sébfled directly bel ow the
directory as the real data or a file. 8. The
dafhr PEEBFYi A HEEWEE GEEBFAPAGMERTE APM 7TSRREREi A

. the directory structure creation step records, under
dlf?%%oFBOFtH??%E¥%r§OBfSFﬂﬁlﬁﬁr?iFF%H EﬁEatgag?na?ﬁea
nangagSeal s b CRCR AT ol 5 EBht APRed° PR GHfr betoryh
comgH LHHaT o 0F £ CORSTHEr Al BROor CRIATI S B el Lok o
sce L0l LFEhONE L OMELSLRLD8 BLECLEDNR! e,

whefgfﬂig§9i§r§%§9e9$iné&te5dﬁhs diLEAQLORY: St ENCAVERDI S

creat e direct ory strdcture creatlon step,

(Ad%@ﬁ@é@'VQ@@&”C&@?H@aHi?B'98fi§§§ﬂoﬁb|§t£§ﬁaf@ﬂag'ng a
used area in the partifion and a used area in the
et adatide P@stht +ORc2PAENG! sephesetdi Rgcarkioghcab Claim 1,
vol une integrity sequence (EVIS) on the basis of the
whefter of sectors used as a result of recording the
ICBs and the FIDs of all the directories in the
netiadat Bl pasyiteéancandtibe hokak puobédesfarpeotdetion as
directories. 9. A conputer program described in
a reccotjug erpaeadabl @ fdoienin theeconpiher apeagefinthe
enabling a conputer to perform

recording medium and creates a root directory in the
partition, and

the directory structure creation means creates an MV
directory directly below the root directory in the partition

and creates, directly below the MV directory, a STREAM

directory for storing stream files, and a PLAYLIST directory



72 processing for recording data on a recording

medi um the processing conprising:, a physica
formatting step of perform ng physical formatting on
a new recordi ng nmedi um a file systemcreation

step of creating a file systemon the basis of a
predeterm ned file systemformat in a storage area of
the recordi ng medi um after physical formatting is

per forned; and - adiré6tory structure creation
step of creating a directory structure for storing a
user data file and a nmanagenent information Me for

andtQecﬂ%@ENgagérééksrggfsenp£&§9£§ %&£§1§s@£69§&?&ﬂlﬁed

coding standard in cordance with a predeterm ned

infbrh&cS¥gtemEor gplvivhersi B hheapisdet e hedae0dhngile
standard i1s an AVCHD (Advanced Vi deo Codi ng Hi gh

of Rekinptapniistandatde, redBectMBSTRAGENG eachAcfethed
for initializing a recording nmediumon which data is

direecerded bA SORPATANCEOW UARS henAMV@H: st andard is
pr oposed. Under a root directory of partitions,
an3l| CErasdd&t Psréosréact dppeciony sonvaidied to @laim 1,
_ directory structure defined by the AVCHD standard are
wherecor ded mittetensidedafiba sfsiahofpatdionisnachird
directories. Thereafter, an SBD and a netadata bitmp
(UnfieesateDiekoFdedath aspablishen andoalso{Ophity] SSigrage
recorded on the basis of information, such as the
Techunbegyokssecidr sousedand a result of recording the
| CBs and the FIDs of all the directories and the |
t otat Alnpbekony diFeefvFfegreation means records, in a

' metadata partition in a partition created by the file system
creatlion means, an information control block (ICE)
containing information indicating the recording locatiocn
whére'real data i1s recorded with regard to each directory
 contained in the directory structure defined by the
predetermined coding-standard, and metadata formed of a
collection of file identificatioh-information descriptors
(FIDs) containing information indicating the recording
location éf the informa@ién control klock ofra directory
stored directly below the directory as the real data of a
file.

| 4. The data recording apparatus according to Claim 3,
wherein the directory structure creation means records,
under the root directory of the partition created by the
file system creation means, the ICB and the FIDs with regard

to each directory contained in a directory structure defined
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by the predetermined coding standard with consideration of
the information of child directeories lower in the hierarchy
of the directory structure, and

after the directory structure 1is created by the
directory‘structufe creation means, £he file sjstem creation
mezans records, in the partiticn, each file for managing a
used area in the partition and a used area in the metadata
paxtitioﬁ, and also records a legical volume integrity
sequerice - (LVIS). on the basis of information, such as the
number of sectors ﬁsed as a result Qf recording the ICBs and
the FIDs of all the directories in fhe métadata partition
‘and the total number of recorded directories.

5. A data recording method for recdrding'data on a
recording medium, the data recording method comprising:

a physical formatting step of performing physical
formatting on a new recording medium; '

| a filé system creation step of creating a file system

on the basis of a predetermined file system format in a
storage area of the recording medium after physical
formatting is performed; and

a directory structure creation step of creatiﬁg a
directory structﬁre for storing a user data file and a
management information file for the user data file in
compliance with a predetgrmined coding standard in
accordance with the predetermined file system format,
wherein the predetermined coding standard 1s an AVCHD

(Advanced Video Coding High Definition) standard.
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6. The data recordiﬁg_method according to Claim 5,
wherein the file system creation step provides a pértition
as & recording spacé of a-fiie in a recording area of the
recording medium and creates a ;oot directory in the
partition, and

the directory structure creation step creates an MV
directory directly below the root directory in the partition
and creates,rdirectly below the MV directory, a STREAM
directory for storing stream files, and a PLAYLIST directory
and a CLIPINF directory for storing playlists and clip
information fiies serving as a managemeﬁt information file
of a c¢lip AV stream file, respectively, and each of the
directories of AUXDATA, Jb, JAR, and META.

7. The data recording method according to Claim 5,
wherein the predetermined file system format is a UDF
{(Universal Disk Format) established by OSTA (Optical Storage
Technology Association), and |

the directory structure creation stép recordé, in a
métédata partition in a partition created in the file system
creation'step, an information control block (ICB) containing
information indicating the recording locaticn where real
" data is recorded with regard to each directcry contained in

the directory structure defined by the
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predetermihed coding standard, and metadata formed of a
collection of file identification information descriptors
(FIDs) containing information indicating the recording
loéation of the information control block of a”directory
stofed directly below the directory as the real data or a
file.

8. The data recording method according to Claim 7,
wherein the directory structure création step records, under
the root directory of the partitioﬁ created in the file
system creation step, the ICB and the FIDs with regard to
each directory contained in a directory structure defined by
the predetermined coding standard with consideration of the
information of child directories lower in the hierardhy of
the directory structufe, and |

there is further provided a step of, after the
difectory structure is created in the directory structure
creafion step, recording, in the partition; each file for
‘managing a used area in the partition and a used‘érea in the
métadata partition and also recording a logical volume
integrity sequence {(LVIS} on the basis of the number of
sectors used as a result of recording the ICBs and_the FIDs

of all the directories in the metadata partition and the

total number of recorded directories.

.

9. A computer program described in a computer-readable

format, the computer program enabling a computer to perform



12

processing for regording data on a recording medium, the
processing comprising:

a physical formatting step of performing physical
formaﬁting on a new recording mediﬁm;

a file‘system creation step of creating a file system
on the basis of-a predetermined file system format in a
storage area of the recording medium after physicél
formatting is performed; and

a directory stﬁucture creation step of creating a
directory structure for storing a user data file and a
management information -file for the user data file in
compliance with a predeterminéd coding standard in
accordance with a predetermined file system format, wherein
the predetermined coding standard is an AVCHD (Advanced

Video Coding High Definition) stéandard.



ABSTRACT

A method for initializing a recording medium on which
data is recorded in compliance with the AVCHD standard is
proposed.

Under a root directory of partitions, an ICB and FIDs
for each directory contained in a directory structure
defined by the AVCHD standard are recorded with
consideration of information on child directories.
Thereafter, an SBD and a metadata bitmap file are recorded
in a partition and also, an LVIS is recorded on the basis of
information, such as the number of sectors used as a result
of recording the ICBs and the FIDs of all the directories

and the total number of directories.



