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DESCRIPTION RECORDING APPARATUS, RECORDING METHOD,
AND RECORDING PROGRAM, AND IMAGE CAPTURING APPARATUS,
IMAGE CAPTURING METHOD AND IMAGE CAPTURING PROGRAM 5
Technical Field The present invention relates to a recording apparatus, a
recording method, a recording r%ro ram, an image capturing apparatus,
an image capturing method, a @gﬁ%%é%}ﬁpturing program that are

suitable for hQ-recording stream;gdata of yhich video data,and audig,data-

have been multiplexed to a record medium. Background Art As a record
nredigiathat isNecordable and detachable frarpa recordmg@ACAPTURTNG
reproducing apparatus, 15 that has a relatively large recording capacity,

and that is suitabie Ttitefdrding’AVE{ AvtitIVideBF dafaCesmiposed of

v%%ec%d%tga ndFalé3 ig data, so far, DVD (Digital. Versatile Disc) that has a
recording capacjlty of 4.7 GB (Giga Bytes) or more has been widely used.

20 Patent document, 1 Japanese PatentApplication kaid:Qpen No.,vqing
2004-350251" describes an image capturing apparatus that records
Bybaidéo fornrattetidatd io @ recotdable dype=DVDiVideo datarand an
audio data are generally 25 recorded on a record medium in the unit of

Vides ated Bedted afteF e TeEait st ogeratior it te 1ecarastop
Qpesation. A reproduction regionand @l vy ¢ sre suitable for

recerding stream data of which video data and audic
data have been multiplexed to a record medium.
Background Art

As a record medium that i1s recordable and
detachable from a recording and reproducing apparatus,
that has a relatively large recording capacity, and
that is suitable for recording AV (Audic/Video) data
composed of video data and audio data, so far, DVD
(Digital Versatile Disc) that has a recording capacity
of 4.7 GB (Giga Bytes) or more has been widely used.

Patent document "Japanese Patent Applicaticn Laid-Open

‘No. 2004-350251" describes an image capturing apparatus

that records DVD-Videco formatted data to a recordable
type DVD.

Video data and audioc data are generally
recorded on a record medium in the unit of video data
created after the record sfart cperation until the

record stop operation. A reproduction region and a
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reproduction order of the video data created after the record start
operation until the record stop operation are generally designated with
reproduction list information. When a recorded AV stream is managed in
5 the unit of video data created after the record start operation until the
regeord stopieperation: with frepreductioadistinformation the AV stteamy, o
can be easily edited by freely setting the reproduction region and the
RSt ductioh’drdepefithie AV streamiwithout 10 sretdssitycaf proeessinign
the AV stream(})/n épesr.ecord medium. It is assumed that video data and

25 0idid dAtA “are feSoribd RS 1ids b4 Pedorl Tsdiim 2E6r éxatple, video
ifata.and audio dajaare éegogé%c}@écﬁ”%ﬁﬂ”é%%éﬂ”ﬂ@fﬂ%aaggstef’n

after the record start operation until the record stop operation. Since
t ideordata andvaudio datec arecrecardet] asfiles, they have araore: affinity
to other apparatus such as a computer apparatus. Thus, recorded data
OR&R B eXpebitditd Hel 20 RbferefectivBly Used A THES: whighhvideo data

.an g data that_have been continuously recorded as files to ope
Lﬁagégﬁ%%agn Els@ AnPommanon %%y _ﬁ9(f§h aﬁp@%&oﬂ?and

meédium according to'a sequences Of recor

e8eG0rd step eperations aresrepraducedn 25the prderpfwhich they have,
been recorded, it is necessary to perform a particular technique. For
apXalviple, iegarbe contemptatéd thatfinformatioh abouta without

necessity of processing the AV stream on the record
medium.

It is assumed that video data and audio data
are recorded as files to a record medium. For example,
video data and audio data are recorded as files in the
unit of data created after the record start operation
until the record stop operation. Since video data and
audio data are recorded as files, they have a more
affinity to other apparatus such as a computer
apparatus. Thus, recorded data can be expected toc be
more effectively used.

Thus, when videc data and audio data that
have been continuously recorded as files to one record
medium according to. & sequences of record start
cperations and record stop operations are reproduced in
the order of which they have been recorded, it is
necessary to perform a particular technigue. For

example, it can be contemplated that information about
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a plurality of units of video data and audio data that are continuously
recorded to one record medium according to a sequence of record start
operations and record stop operations is controlled to be additionally 5

written to one reproduction list file that stores reproduction list
it becomes

infgrmation, When sych esfeggfd!ﬁg?ggm olis peffgmged%%a?ggﬁd%%

easy to continuously reproduce a plurality o Unfts ‘of Vide
data that have been recorded 10 When information abqutvideo data and

audio data that are continuously recorded is controlled to be additionally
it EréproductionUist fie whenevertie seécord startoperation andd
the record stc%P operation are preformed, the data size of the 15

Ist

reproduction fistHE Tithe 4868 Whermder fhie fétdrd Start operatibhamal 1 v
e tecord stop,pperalign Gie Rerfamed, Ondpe other hand, s

contemplated that in a recording apparatus and a reproducing apparatus,
tthe reproduction listdile istemposarilyreadie the 20, menory ang:videg,
data and audio data recorded as files are reproduced according to the
Geproduction lIBEMEC Tnaddition, Avstheemanagement information withy
M ich video gataland ugio data that have been recorded to the record
m

Iéi(ljernui%ereadF‘t)o tRE memory: THUS, 4% tﬂé) 2558 of heFe frodudtioh ©
dist filehecomes;large, dt, consymas the memory space. Thus, as a
problem of the conventional apparatus, other processes may be 3

When information about video data and audio

data that are continuously recorded is controlled to be
additionally written to a reproduction list file
whenever the record start operation and the record stop
operation are preformed, the data size of the
reproduction list file increases whenever *the record
start operation and the record stop operaticn are
performed. On the other hand, it is contemplated that
in a recording apparatus and a reproducing apparatus,
the reproduction list file is temporarily read to the
memory and video data and audioc data recorded as files
are reproduced according to the reproduction list file.
In addition, another management information with which
video data and audio data that have been recorded to
the record medium is read to the memory. Thus, as the
size of the reproduction list file becomes large, it
consumes the memory space. Thus, as a problem of the

conventional apparatus, other processes may be

3
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adversely affected. When video data and audio data are recorded as
files, it is necessary to provide a mechanism that can search video data
for a frame to be reproduced and 5 easily edit video data in the unit of one
frame. To do that, it can be contemplated that for example reproduction
atime nfotmatidif ot vidéo data and addresses of files of video data are
correlated. Data that represent the relationship between the 10
reproductionttRE infbrfRaticH arfd aftredsed 6f fias Andreasss a8 Vit
data.are recorded. Thus, in this case, when video data and audio data_
el el S ta e R apim el Sk

checames large anddt epnsumesithe memary spacee Thus, A@s-ad and
problem of the conventional apparatus, other processes may be

cadvdrgelydffectedido addition,las alproblentofdlie corventional To do
apparatus, when video data are tried to be recorded in the state that the

tﬂ%?ﬂor&%p‘é@@ i ﬁl_sﬁﬁf&?e?fﬂﬁﬁé%%y%@ﬁ n?éi/rfc_)?é‘iﬁ‘ﬁ}%%@p recording
r¥ideg data and audio, data-or hang, up. M?rqioayﬁéén leGent ygars, a

variety of video formats have been commonly used. With respect to
ageanning ines and seannifig methods) thesetosmats 2% inctude 480iat o

having 480 scanning lines, 576i having 576 scanning lines, 1080i having
L1080 seaiAG ines$ Nendr Sodbrilvastidteriacd sedrinind formats and 480p

rggggguétion time information and addresses of files
increases as video data are recorded. Thus, in this
case, when videco data and audio data are recorded or
reproduced, the data that represent such a relationship
becomes large and it consumes the memcory space. Thus,
as a problem of the conventional apparatus, other
processes may be adversely affected.

In additicn, as a problem of the conventional
apparatus, when video data are tried to be recorded in
the state that the memory space 1s insufficient, the
system may forcibly stop recording video data and audio
data or hang up.

Moréover, in recent years, a variety of video
formats have been commonly used. With respect to
scanning lines and scanning methods, these formats
include 4801 having 480 scanning lines, 5761 having 576
scanning lines, 10801 having 1080 scanning lines, and

so forth as interlace scanning formats and 48Cp having



480 scanning lines, 576p having 576 scanning lines, 720p having 720
scanning lines, 1080p having 1080 scanning lines, and so forth as
progressive scanning formats. In addition, a recording apparatus needs to
record video data according to such various types of formats. Moreover,
video data need to be recorded in a plurality of formats to one record
iediuRt AW er, ast@éscribedabole “when iffofmationrofideo dates,

and_au iovdlata cogtilauousclérrlec,orded as files to th§ record_medium is
controlled to be additionally Wiitten o one" raproductionlist fife’ 1€ lik&fye

shat-atreuble 0ceyrs onthe reproduging aeear%yéﬁ%%@fw epraduces,
files from the record medium. As a problem of the conventional
appardtas, when video data and audio data recorded as files are
continuously _reproduced according to the reproduction list file, if the

format of vided'det St e Rext file IS RERET Srofi thiat dF tie precsting™©
file, the, decoder cannot perform its process a2 propet %@&”59 A gtg%s of

apparatus may stop because of a hang-up o ecoder. Disc re o
fhetnvention Thetefore; example earbodiments can previde ac regarding ~
apparatus, a recording method, a recording program, an image capturing
%ﬁ%@éﬁ@yar? image eabturing rmemodcand dnipagecaptulingprogrant s

dhat.allow yserfriendiingss In receding Video da@ and 3 1oo gata and
audio data continuously recorded as files to the record
medium is controlled to be additionally written to one
reproducﬁion, list file, it is likely that a trouble
ocours cn the reproducing apparatus side that
reproduces files from the record medium. As 2 problenm
of the conventicnal apparatus, when video data and
audio» data recorded as files are continuously
reproduced according to the reproduction list file, if
the format of videc data of the next file is different
from that of the preceding file, the decoder cannot
perform its process at a proper timing or the apparatus
may stop because of a hang-up of the decoder.
Disclosure of the Invention

Therefore, example embodiments can provide a
recording apparatus, a recording method, a reccrding
program, an  image capturing apparatus, an  image
capturing method, and an image capturing program that

allow user-~friendliness in recoding video data and



audio data created after a record start operation until a record stop
operation on to be improved. A first aspect of the present invention
provides in a recording apparatus which multiplexes video data and audio
data and records multiplexed data to a record medium, characterized in
that the recording apparatus comprise a data input section which inputs
Ahe-Fided BataCaifd tedaudic Batad aFeE6rdcofimard rput ssekion until
which inputs a record start.command and a geng%% Stop command for the
Vidéo data And the Alidio dla?a‘, a recording Section which multiplexes the

video data and the aydio data and records theamultiplexed streamrasa i on
stream file to the record medium, and a management information creation

rgectionsvhich creates reprodiction managernent inforhidtionfott iplexes
controlling a reproduction of the stream file recorded on the record

“medtin e réhrodaction mardgentint infdimtation BEigdemMpesed oF t2
irstmanagementpformation which represents, attrigute infprmation, of;;

the stream file and second management information which contains
apformation whietp reépresentsza seproductioremethod fon the: stteamfie,t he
and the management information creation section determines whether or
YAGtRe MSiinatisnl whith réprésents #ie reprodikR iR nethBd et dhel npUL

iream fle recarded e Tegord medium is.addijopally wrilenfo 8. ..
pre et(E,‘I‘I’ﬂII’IEdc entrypouf tﬁe seconé)management 8 |ﬂ%rmatlon contained

Joan existing:entry of thene video data and the audio data, a
recording section which multiplexes the video data and
the audio data and reccords the multiplexed stream as a
stream file to the record medium, and a management
information creation section which creates reproduction
management informaticn for controlling a reproduction of
the stream £file recorded on the record mec:l:'uum,w the
reproduction management 1information being composed of
first management information which represents attribute
information of the stream file and second management
information which contains informastion which represents
a reproduction methed for the stream file, and thes
management information creation section determines
whether or not the information which represents the
reproduction method for the stream file recorded on the

record medium is additionally written to a predetermined

entry of the sscond management

o)t



reproduction management information according to the record start
command by the record command input section based on the existing
entry of the reproduction management information. In addition, a second
aspect of the present invention provides in a recording method of
multiplexing video data and audio data and recording multiplexed data to
HPeOFd médium CeRaractsifzed ift thatthe FatbfditgSmetidertompiise &he
rd command input step of inputting _a record start command and a _
e o R R tA a5 1 a1 G it vl <"
heennputtora: dataiud seetion: & recording stepnof multiplexingdbet : on
video data and the audio data and recording the multiplexed stream as a
lstreain fileto thierecord= iediurg, andla managémenttinformatior creationn
step of qgengrqting reproduction management information for controlling a
r%%rplrao%edc%ﬁ of the &tr&am Hiie recorded on the record medium, the

reproduction management, information being composed, of first,, present

management information which represents attribute information of the
istream fitenand-secohebmanagementinformatieatyhich «contains ipiexing
information which represents a reproduction method for the stream file,

‘the fhanaemértinformation dréafiér'stepbeiiy parfotinéd by exed data
o LBl e cerli
ris @igditiopaliywiitendo record command input step of inputting
a record start command and a record stop command for the
video data and the audio data that have been input to a
data input section, a recording step of multiplexing the
video data and the audio data and recording the
multiplexed stream as a stream file to the record
medium, and a management infor@ation creatlon step of
generating reproduction management information  for
controlling a reproduction of the stream file recorded
on  the record medium, the reproduction management
information being composed of first managemeant
infermation which represents attribute information of
the stream file and second management information which
contains  information which represents a reproduction
method for the stream file, the management information
creation step being performed by determining whether or

not the information which represents the reproduction

method for the stream file



a predetermined entry of the second management information contained
in an existing entry of the reproduction management information
according to the record start command by the record command input
section based on the existing entry of the reproduction management
information. A third aspect of the present invention provides in a

LBE6rdiTg prigramof Catsing Aeompliter Sappatatustoieketuierd tten to
recordi t ulti ing vi data and audio data and recordin
amult%?ggeéﬁggﬁq%ég recgrl'%%(r!]frl]gdiur%(?‘;ha%a%cgteerizesde i%otﬂgt the Ferlc%?(%ﬁs Fe
imetheg:aomprise-arecord command input stepsefinputting -a {ecasd starte
command and a record stop command for the video data and the audio
THAA tHatHaverbe &R implit iR a tdatarinpulsection, agecordihig steptef  the
_multipilfxénaqathe video da(%a and the audio data and recording the

exe

“ftip feany 384 Stream Hildtto th Técort CHiBaitim Aty section

4l
stream as a s

HRanagerpent infaemation.creation stepof \gengkating keproductions, -+ : on
management information for controlling a reproduction of the stream file

mrecertet: on the fecord medium, the reproduction management
information being composed of first management information which

represents aftribut fiformatisiFot- thetstreant file dibFsetbhd trvention
Jranagementinformaian wiigh cantas inforpation uhich repressploa.
reproduction method for the stream file, the 8 management information

agreatien steptheirg:perforned By:cording methed of multiplexing
video data and audio data and recording multiplexed data
to a record medium, characterized in that the recording
method comprise a record command input step of inputting
a record start command and a record stop command for the
video data and the audio data that have been input to a
data input section, a recording step of multiplgxing the
video data and the audio data and recording the
multiplexed stream as a stream file to the record
medium, and a management information creation step of
generating reproduction management information for
controlling a reproduction of the stream file recorded
on the record medium, the reproduction management

Py

information being composed of first management
information which represents attribute iInformation of
the stream file and second management information which

contains infeormation which represents a reproduction

method for the stream file, the



determining whether or not the information which represents the
reproduction method for the stream file recorded on the record medium is
additionally written to a predetermined entry of the second management
information contained in an existing entry of the reproduction
man%ement information according to.the record start command ?%the

"reRBr EGmmahd it sectibn Baset oH'thd 'exdistiRg ety BF e Tmed by
Jeproduiction management information. A fourth aspeet of thespresenty,; o

invention provides in an image capturing apparatus which multiplexes
nagee dataccaptured and obtained dronra tSubject by an irmage:capturing. 1e
section and audio data collected and obtained by a sound collecting
ISEctibAhde Fedotds AititiIExStHideD data aAdabdierdata Yo Al féco?d

qnediym, gharagterized in gt the image capuring. aoaatUS COMPIISES ..
the image capturing section which captures the image of the subject an

‘outputsthestidea: slata the sound collecting:sectionyvhieheoliectsa  the
sound and outputs audio data, a recording section which multiplexes the
nagee datd and: therandivadata andl réeorts theomultiplexatistrgamtas athe
stream file to the record Qg%jium an orgeratign section C\g/hich accepts

0

Lsers operations 0P rétord stattcominand and E7at rd'dkop Section
cammand for the video dala and the audio data 4o the, fecord mediufm ; or,

and a management information 9 creation section which creates
rrepaeguction marfagementon .

A  fourth aspect of the present invention
provides in an image cepturing apparatus which
nmultiplexes video data captured and cbtained from a
subject by an image capturing section and audio data
collected and obtained by & sound collecting section and
records multiplexed video Qata and audio data to a
record medium, characterized in that the image capturing
apparatus comprises the image capturing section which
captures the image of the subject and outputs the video
data, the sound collecting section which collects a
sound and ocutputs audio data, a recording section which
multiplexes the video data and the audio data and
records the multiplexed stream as & stream file to the
record medium, an operation section which accepts user’s
operations for a record start command and a record stop
comunand for the wvideo data and the audic dataz to the
record medium, and a management informaticon

o



information for controlling a reproduction of the stream file recorded on

the record medium, the reproduction management information being
composed of first management information which represents attribute
information of the stream file and second management information which
contains information which represents a reproduction method for the
Streahi fife, the“maragemetinferifiaticcréaorrsbetibh determiregement
Tvylt}etgglré%r.not t?grinfogmatiori hich represents the r%prodligctl n method

Tor the stream file recorded on 3"en?‘e(?oraent':l)eré)lfjjri‘fqﬁcﬂé%elcf(lzlitlcc’)nah Writteh$6™

&ipredetermingdaentty ofthe second-management information contained
in an existing entry of the reproduction management information
TERICBEING 16 the record Btarticommand Loarrespormingstedthe usér's first
p%Jerations to the operation section based on the existing entry of the

FBBrOHURHON managRTBAt intSrmatioh: Aififth AEPEEEHTRE pregéntr 1bute
invention. providgs in.afimage capturing methad, of multiplexing video .

data captured and obtained from a subject by an image capturing section
ianthaudio data evltectedcand: @btainedhby arsoundrcollecting seetior ane+ s
recording multiplexed video data and audio data to a record medium,

EharadteriZedth that théagsicapfiting nidtliod €blfpiBes 4 técording he

-Step of multiplexir t(g v'% 0,10 data and.the audio data captu ed and.
obtaiél)ed from anr}%a %&% %L/?F%e image capturing section and t(f{%taeur oS

whether or not the information which represents the
reproduction method for the stream file recorded on the
record medium is additionally written to a predetermined
entry of the second management information contained in
an exlsting entry of the reproduction management
infeoermation according to the reccrd start command
correspond;ng to the user’'s operations to the operation
section based on the existing entry of the reproduction
management information.

A fifth aspect of the present invention
provides in an image capturing method of multiplexing
video data captured and obtained from a subject by an
image capturing section and audio data collected and
obtained by a sound collecting section and recording
multiplexed video data and audic data to a record

medium, characterized in that the image capturing method

comprises a recording step of multiplexing the video

i0
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data collected and obtained by the sound collecting section and recording
the multiplexed stream as a 5 stream file to the record medium, an
accepting step of accepting user's operations for a record start command
and a record stop command for the video data and the audio data to the
record mediur, againgt an gperation, section, and amanagement ., .,
information creation step for 10 generating reproduction management
information fgr caatraling a reproduction okthestream file recerdegk: op
the record medium, the reproduction management information being
coniposedl ofTiisemanagernehe informatior-Whichyeprésentsiattribite
information of IS the stream filq%%gd second management information

WiNich “COhtamS information Which represents & feproductioh” réthdd for
the syeamile. the;mapagement information creation ét%&%%g step of
performed by determining whether or not the information whic

represents: theseproduction 20cmethodtfor the steean filesregordesham thed
record medium is additionally written to a predetermined entry of the
$8HoNd MhERAGEMERCIRfGTATRIBR Cohtilindd i aht &xistiflg entry ot thée
rg@&d@uc(éigg management informationaccogdinq :;[105 ;%he record sta{;'t:,Lon

e record mediun : rn oper
comman ZSacorrespondlng to tﬁe USG%S opet%%ons (0] ﬁ1e operation

sectiondaseghon therexistingretiy afithe reprodustion-dnanagement, for
information. 11 A sixth aspect of the present invention provides in an

igRlgEreaptudng programcdficausimpagement information for

controlling a reproduction of the stream file recorded
on the record medium, the reproduction management

information being composed of first management

information which represents attribute information of

the stream file and second management information which
contains information which represents a reproduction
method for the stream file, the management information
creation step being performed by determining whether or
not the information which represents the reproduction
method for the stream file recorded on the record
medium is additionally written to a predeteﬁmined entry
cf the second management information contained in an
existing entry of the reproduction management
information according to the record start command
corresponding to the user's oberations to the operation
section based on the existing entry of the reproduction

management information.

11



computer apparatus to execute an image capturing method of
multiplexing video data captured and obtained from a subject by an
image capturing section and audio data collected and obtained by a
sound collecting section and recording multiplexed video data and audio
data to a record medium, characterized in that the image capturing
method comptised& recoriiitf:étep St mulfiprexirthesiideo datecarid-the

io, data captured and obtained from.an subject by_the image capturin
%‘gél%r% %ar%d fh% audio data collécted arid %bt%%n%%rﬁxfln the *sou(%adJ g&fé%tingg

seetion and reepediag the multiplexed stream as a stream filectgthering

record medium, an accepting step of accepting user's operations for a

Tecoracstarbéommand Bhdsas ¥ecord Stopecommiarnid:for thevides datazand

élge_ audio d%ta to the rqurd medijum a%ainst an operation section, and a
il n

e o cregtion Step’ for YBR&ating rebrobdctivnc - Lor

L”O_EH )
management informatio

Ananagement infarmation,for .cantrolling, a repradyction of the stream.file
recorded on the record medium, the reproduction management
dufotmatiom beingzcomposed ofifirst aanagementrinformationavhick i dec
represents attribute information of the stream file and second

Fériageert fitfofmatidr? whithfcoRBaifg fhfétftion wHith Feprésanits o
irgpro_gHgt'&on r@ﬁgno_difﬁg stre, H([Tgi%e ‘management, icglrgorlgnlat!aosp
creation 12 step being per orme%gt?cy etermining whether or ot the
recording step of multiplexing the video data and the
audico data captured and obtained from an subject by
the image capturing section and the audio data
collected and obtained by the sound collecting section
and recording the multiplexed stream as a stream file
to the record medium, an accepting step of accepting
user’s operations for a record start command and a
record step command for the video data and the audio
data to the record medium against an operation
section, and a management information creation step
for generating reproduction management information for
controlling a reproduction of the stream file recorded
on the record medium, the reproducticn managenmsnt
information being composed of fTirst management
information which represents attribute infcrmation of
the stream file and second management information
which contains information which represents a
reproduction method for the stream file, the

management information creation

12



information which represents the reproduction method for the stream file
recorded on the record medium is additionally written to a predetermined
entry of the second management information contained in an existing
entry of the reproduction management information according to the
record start command corresponding to the user's operations to the
Yperatiohisettion basstcon tHe eastngreniyef theeepmduetiomot the
.mana ement infokrlmaltjon. As desgriged, |t example e€bodiments e
relating 10 the first s6Cond “EAT thitd-aspedt§ of - tHe present indentioh,*©
#eproductionimanagement informatian fog controlling the reprodugtion of a
stream file recorded on a record medium is created. The reproduction
grigndgementlinformatioreis compesed ot cfirsemanagementtinformationhe
that represents attribute information of a stream file composed ofa
WA o “WHIGHTEBS datk and atidirddta hadd Been mulfdlexad! ahdnd
d ag nti i g} ontains.. i iontc?} .
Fetabents A raptoduCton mathod T e GGam TIe An addiieraiy "
decording: @bility/ipability=deteemipation ot-deternining-whethes rofnot the
information that represents the reproduction method for the stream file
YeBordéd BnSthePedotd madiumds ddtitioRBiy Wiitter tosa Predatetmined
entry of the second management. information contained in an existing1ent

on  th exX1stl . O the uction manage
entry of the rep?o&gctlon maYnagemen 2
information.

As described, in example embodiments

relating to the first, second, and third aspects of
the present invention, reproduction management
information for controlling the reproduction of a
stream flle recorded on a record medium is created. The
reproduction management information 1s composed of
first management information that represents attribute
information of a stream file composed of a stream of
which video data and audic data have been multiplexed
and second management information  that contains
information that represents a reproduction method for
the stream file. An additionally recording
apility/inability determination of determining whether
or not the information that reprasents the
reproduction method for the stream file recorded on
the record medium 1s additiconally written to a
predetermined entry of the second management
information contained 1in an existing entry of the

reproductlion management



13 information according to a record start command for the video data on
the basis of the existing entry of the reproduction management
information. Thus, even if the record start operation and the record stop
operation are repeatedly performed, the second management
information is controlled to be adequately created without necessity of
iysepsreEoghitiet for thé 38coAd amarageriestiaformatBnaAs! déseribde:

in gxample embodiments relating g the fourty fifth, and sixn aspects of
ﬂl]e present invention, FGDFO%UCUOH managemen meor?na? on%gr

@@H&H@@éh@ﬂe%@gg@%ﬁ aﬁ@@%ﬁ'@ﬂ@ﬁ‘?rde%@% a regard medium.
is created. The reproduction management information is composed of
frstmdnagement dpfermation thatreprasentsattribdte srformatioareftal on
stream file compaosed of a stream of which captured and obtained video

Hefta andESIRctSH-dnd Ghtaineld  idio datathave b&aN thultiPrR%ad 2han
:58e9nd management informatiqn that,contajns i@!&@@a@%&%ﬁ created

represents a reproduction method for the stream file.”/An additionally
wecarsling akilitys inability-determination «of sletermining fvhethercor fet thet

information that represents the reproduction method for the stream file
TEoBIGSEe 6f Vide® data-éaptured and obtained from a subject and

recorded on E{:lse rggord g}gegciym IS additggr!fllly Wr'ttea i[o a Qrgdete mined

entry of the secondsr%gnagemeﬁP information contained in an exis |ﬁ§ ~hd
to the fourth, fifth, and sixth aspects of the present
invention, reproduction management Information for
controlling the reproduction of a stream file recorded
on a record medium is created. The reproduction
management information 1is composed of first managesment
information that represents attribute information of a
stream Lile composed of a streamkof which captured and
obtained wvideo data and collected and obtzined audio
data have Dbeen nmultiplexed and second management
information that contains information that represents a
reproduction method for the stream file. An
additionally recording ability/inability determination
of determining whether or not the information that
represents the reproduction method for the stream file
composed of video data captured and obtained from a
subject and recorded on the record medium is
additionally written to & predetermined entry of tThe

second management information contained in an existing

entry of the

14



entry of the 14 reproduction management information according to a
record start command corresponding to a user's operation against an
operation section on the basis of the existing entry of the reproduction
management information. Thus, even if the record start operation and
the record stop operation are repeatedly performed for capturing, the

“SaoridhanagemBAt Hfiation i Controied ' be ddegistely created 2
o negsasily. of Usirs frcodnition [t serand managemelte - o

information. As described, in example embodiments relating to the first,
cgecontl; and thiedi aspecitsob the-present invention, reproduetiofesis of

management information for controlling the reproduction of a stream file
Segordetlh 6 AlrécoriThédiun®is crefifed. THRT REprodiction Management
;information is composed of first management in(f)or(rj‘lnatign Jthat represents
Attribute ‘information of & stream filé cb’mpose(f of & stream of “Wwhich

ayidea dataand-audia data have-heen multiplexed,and s€¢oNGie r formed

management information that contains information that represents a
freprodectiorcrmethod forethe stream filea Ancaduditiohally réeording on - 1s
ability/inability determination of determining whether_ or not the

Siifornfatiofi that Yeprésetits the réprodirction methsd fofthe stré&fifie ™Y
Jecorded on, the record mediym isadditiopally wittento.a - anagement

information.

As described, in example empbodiments
relating to the first, second, and third aspects of
the present invention, reproduction management
information for contrelling the reproduction of a
gstream file recorded on a record medium is created. The
reproduction managementT information 1is  composed of
first management information that represents attribute
infermation of a stream file composed of a stream of
which videc data and audic data have been multiplexed
and second management information  that contains
information that represents a reproduction method for
the stream file. An additionally recording
gbility/inability determination of determining whether
or not the information that represents the
reproduction method for the stream file recorded on
the record medium is additicnally written to &
predetermined entry of the second management
information contained in an existing entry of the
reproductlion management

15



predetermined entry of the second management information contained in
an existing entry of the reproduction management 15 information
according to a record start command for the video data on the basis of
the existing entry of the reproduction management information. Thus,
there is provided an effect of which even if the record start operation and
thETEEGT StBp Gretatioh Afe reépeatedhy perermaédathe seegipnd  for

dignagement Joformafion s coptrolied tg be adequately cregteg withous
necessity of user's recognition for the second management information.

As desgiibeduibexample emnbodiments relatingitodhe fourth, fifth, and e
sixth aspects of the present invention, reproduction management
linforpatiohdgst caritrokifg tve reprodudtioniof &stteam file tesordedcord
record medium is created. The  reproduction management information is

LothposEd of Fitst tanagemeht fhformiation that Fepres8htsattribite 2°°

Anformation.of a St?@%‘%@@n%f&{?pose%%a stream.of ,which M%@&@H’c
ob%ined video data and collected and obtained audio data have been

imdliplexedcand isecondmimanddenient infoimaticnithat contains created
information that represents a reproduction method for the stream file. An

“addifiditall) FeESTirg ability bty determnationdr determinfgsecond
m\gg%@g{ng&gogmgo' %r{rl%tg)_n that represents the reproduction method

As described, in example embodiments
relating to the fourth, fifth, and sixth aspects of the
present invention, reproduction management information
for controlling the reproduction of a stream file
recorded on a record medium is created. The
reproduction management information 1is composed of
first management information that represents attribute
information of a stream file compoeosed of a stream of
which captured and cobtained wvidec data and collected
and obtained audio data have been mnultiplexed and
second management information that contains information
that represents & reproduction mathod for the stream
file. An  additicnally recording ability/inability
determination of determining whether or not the
information that represents the reproduction method
for the stiream file composed c¢f video data captured and
obtained from a subject and recorded on the record
medium 1s additicnally written to a predetermined

entry of the second management
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for the stream file composed of video data captured and obtained from a
subject and recorded on the record medium is additionally written to a

predetermined entry of the second management 16 information contained -
in an existing entry of the reproduction management information

Acegrding to.a record start command ecgirgfgondiré% lo.a user's ,operation

against an operation section on the basis o the eX|st|r¥g entry or the
repragistion managementeinformationndhus; thereds provided-an gffect
of which even if the record start operation and the record stop operation
HE vepeatbdly performrddor captaAngn thersedondamamagement
information is controlled to be 10 adgﬁggtel created without necessity of

Users reddghitiontor the sedBRd érit iifBrfiation cBherE 1S of

iption of Drawi Fig. Lisa ic.diagra | outline
O G moe] rassmbed i the AVCHD o 15 AepIABE o e
iprésentdnvention; Fig.s? isca sehematio diagiana fordeserbimgamindex
table; Fig. 3 is an UML diagram showing the relationship of a clip AV
Wi Scliprinfofmatien 74 efig,h plag itene et bhay listerighg isgcord

schematic diagram for describing 20.a methqd of referring to the same clip
&fs%prﬁ a plura E}% ‘of pfaryelis]fég;pl—ﬁla.g 5 Cl%lé/ sgﬁgr%dgﬁén 3%graorfg‘| 6 des&ribidg

- managementsituctiue of files recorded an agecordzmedivpy Fig, Gis a
schematic diagram showing
adequately created without necessity of user's
recognition for the second management information.
Brief Description of Drawings

Fig. 1 is a schematic diagram showing an
outline of a data model prescribed in the AVCHD format
applicable to the present invention; Fig. 2 is a
schematic diagram for describing an index table; Fig. 3
is an UML diagram showing the relationship of a clip AV
stream, clip information, a clip, a play item, and a
play 1list; Fig. 4 is a schematic diagram for describing
a method of referring to the same clip from a plurality
of play lists; Fig. 5 is a schematic diagram for |
describing a management structure of files recorded on
a record medium; Fig. 6 1s a schematic diagram showing
syntax that represents an example of the structure of a
file "index.bdmv"; Fig. 7 is a schematic diagram
showing syntax that represents an example of the

structure of a block blkIndexes(); Fig. 8 is a
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syntax that represents an example of the structure of a 25 file
"index.bdmv"; Fig. 7 is a schematic diagram showing syntax that
represents an example of the structure of a block blkindexesO; Fig. 8 is a
17 schematic diagram showing syntax that represents an example of the
strticture:dfca filed dtovie Qbjest.bdmyinFigx 9 is.a schempatic diagsam:
showing syntax that represents an example of the structure of a block 5
E]WB& BOBfects ©; Fig. o is Eeschenatic! diggraie sheWingesyntaxithat ;
%efcgsgseé'uts an exam eI% a(1)¢fcthe tructure of )g fﬁ’lf list file "xxxxx.mpls"; Fig.

1S Irj‘ecbréé/éjrﬁ?}ént@)?‘&mple of

Jh =) lLagram S
a schematic diagram Showin synta

thessteuctiireof a,block hlkPlaylistO, Fig: 10 12,is-a sghematic diagram
showing syntax that represents an example of the structure of a block
bikRlayiteat D] &ig. 18A and Fig. 18Biaresschematia tdiagrams;iosm
describing first and second seamless connections, respectively; Fig. 14 is

8IS mALE T didgraid ShERRGESMDAAL répradents af exahfle of
the sigugiyre of a Black Qgeﬂ%'éstmrg O.;T{FXi 5 ;gﬁgpherp?gc ldi,algrqrg
' e of thestr cli -

showing syntax that represents an examp ucCtufe o ¢
infermationtfile; &g shesis asschematicdiagam shewingsyntaxthat, 20,
represents an example of the structure of a block blkClipinfo o; Fig. 17 is
assthenfatie didgransshowing rsyritdx that Yepresents Aheaxanwleé of thel g .

ﬂructure of a. block bIkPro%raminfo 0 ; Fig. 18 is a schematic diagram
1s a schematic diagram showing syntax that

represents an example of the structure of a block
blkPlayltem (}; Fig. 13A and Fig. 13B are schematic
diagrams for describing first and second seamless
connections, respectively; Fig. 14 is a schematid
diagram showing syntax that represents an example of
the structure of a block blkPlayListMark(); Fig. 15 is
a schematic diagram shéwing syntax that represents an
example of the structure of a click information file;
Fig. 16 1s a schematic diagram showing syntax that
represents an example of the structure of a block
blkCiipInfo(); Fig. 17 is a schematic diagram showing
syntax that represents an example of the structure of a
block blkProgramInfo(); Fig. 18 is a schematic diagram
showing syntax that represents an example of the
structure of a block blkStreamCodingInfe

{stream index); Fig. 19 is a schematic diégram showing

an example of a list of formats of video data
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showing syntax that represents an example of the 25 structure of a block
blkStreamCodingInfo (stream index); Fig. 19 is a schematic diagram
showing an example of a list of formats of video data 18 represented in a
field VideoFormat; Fig. 20 is a schematic diagram showing an example of

listof i Jates tepresented i a field FrameRate; Fig, 21 s a
schematic diagram showing an example of & list of frdme’5 rat8s

eepresented ina figldhAspeciBatio; Fig. 22 is@, schematic diagrams ¢y ape
showing syntax that represents an example of the structure of a block
BIREPIO 1 Fig.c23:1ig adchematit didgramshowirg: syntax that2épresents
an example of the structure of a block blkEPMap O; Fig. 10 24 is a
SEHEMAtIC GiagraiH SABwHY &yritax Hat eprasefitsan exdrhple Gfithé rame

suugure, gt blogk HKEPYIapFOIONGSUERMPID (EP:sieam:yps, No, _

Nf); Fig. 25 Is a schematic diagram showing an example of te forma
aneatyPRSERPEgarse andhan entry PISEPRING1S Eig:- 264$.8s an
schematic diagram showing an example of the formats of an entry
SPNERCo&5e @it & emtpyr ' SPNEPFiney Figz 2744 hSchéimatiE diagram

showingcgyntax that er__ resents an example of the structure of a block

bikExtensionbData 0 § Fig 28's & SeheRTAtE 20 didgralt? Shdwing e en t s
seferencegelatignshipof each eptry of data of a block hikExtensienData(;,

Fig. 29 is a flow chart showing an example of a process of writing data to
a®dlock blkExtessonData()2kigas0 isaflowg syntax that
represents an example of the structure of a block.
blkEPMapForCneStreamPID (EP stream type, Nc, Nf); Fig.
25 1s a schematic diagram showing an example of the
formats of an entry PTSEPCocarse and an entry PTSEPFine;
Fig. 26 is a schematic diagram showing an example of
the formats of an entry SPNEPCoarse and an entry
SPNEPFine; Fig. 27 is a schematic diagram shewing
syntax that represents an example of the structure of a
block blkExtensionbData(); Fig. 28 is a schematic
diagram showing a reference relationship of each entry
of data of a block blkExtensionData(}); Fig. 29 is a
tlow chart showing an example of a process of writing
data to a block bikExtensionData(}; Fig. 30 is a flow
chart showing an example of a process of reading
extension data from a block blkExtensionData(); Fig. 31
is a schematic diagram showing syntax that represents

an example of the structure of a block DataRlock() of a
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chart showing an example of a process of reading 25 extension data from
a block blkExtensionData(); Fig. 31 is a schematic diagram showing
syntax that represents an example of the structure of a block DataBlock()
of a 19 field blkExtensionData O in a file "index.bdmv"; Fig. 32 is a
Sthemalid dragramsshowing syntaxithat fepreséhts an:exadiple of theg .
%ructure of a block blkTapl.eOfPlayListO ; Fig- 33 is a schematic diagram
“showiRg SYRERhaf reprasEitdarn a4 Ghthesdtridie of a block

DajaBlock Q of,a block. bIKEXtansionData()in. a,play list file poogex mpls'

Fig. 34 is a schematic diagram showing syntax that, represents an
reXainpie ebthel stpcture (of 2 blogk 1:0blkRlayListMetal); Fig.B5:§:8am
schematic diagram showing syntax that represents an example of the
HHUCiIE of Abl6ek bikMakersPrvatsDatadd irfa playt fistfile;Hig. 36 is a

chematic diagram showing_syntax that represents an example of the
Szirlﬁ%(g}crg%? a 15 Bloek a aé)c}/ct: )% Qbf ckoékéx%a}lgiaﬁData Oina
relipdnformation file; Fig. 3iis & sehematic diagram. showing syntax that
represents an example of the structure of a block blkPrograminfoExt O;
FRig.. 385 a schenmatiendiagrantishkayviag: syhtathat reprasents-an 20
example of the structure of a block blkStreamCodingInfoExt(i, j); Fig. 39A
TARFERQCROB fB fidiChafRs Showing ahtdutfite bEaR bpérdtioAdt a

5%@%@5%%%§£ﬁgk§?ﬂ§af%@?w§gcggmgag€%g%EQQC diagram
showing syntax that represents an example of the
structure of a block blkMakersPrivatebata() in a play
list file; Fig. 36 is a schematic diagram showing
syntax that represents an example of the structure of a
block DataBlock() of a block blkExtensionData{) in a
clip information file; Fig. 37 is a schematic diagram
showing syntax that represents an example of the
structure of a block blkPrograminfoExt(); Fig. 38 is a
schematic diagram showing syntax that represents an
example of the structure of a block
blkStreamCodingInfolExt (i, 3); Fig. 39A and Fig. 398 are
flow charts showing an outline of an operation of a
virtual player; Fig. 40 is a schematic diagram showing
an outline of an operation of the virtual plaver; Fig.
41 is a block diagram showing an example of the
structure of 3 récording apparatus according to an

embodiment of the present invention; Fig. 42 is a
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an outline of an operation of the virtual player; Fig. 25 41 is a block
diagram showing an example of the structure of a recording apparatus
according to an embodiment of the present invention; Fig. 42 isa 20
schematic diagram showing an example of a data structure according to
an embodiment.of the present .invention; Fig. 43 is a_flow chart showing
D oS S B Ring ARG o ot chlster S can
be additiopally.wrtien 10,8 play list fileikig i A4 ds.a dlew-charkshowing an
example of an. additionally writing ability/inability determination on the
basis of thenurfiber. ofiplay itemsf Figs 451s at flow chartshowinganple
example of the additionally 10 writing ability/inability determination

Process bR & “basts Ofthe riberof pay-fist marks Fig. 26 'aFficH
chart showing an exaRle ol e addiiopaly o ADIVARARILY ¢ q

etermination process on the basis of a video attribute; Fig. 47 1s a
¢hart 35:shewing an example afithe additionay witing ability/inability
determination process on the basis of a file size; Fig. 48 is a flow chart

sHeWingmexXampleisfithe advitionatly Wiithg bbility/ifibiligpination on
termination process on the basis of a total file size 20 of clip ,
5 HOh 1% ra1Bfied MO B picy ok Flo s 20 dcddEralf wriEbfe
eandidate; Fig- 494 1@ flow-chart:showing, anexample; of the-additionally
writing ability/inability determination process on the
writing ability/inability determination process con the
basis of the number of play list marks; Fig. 46 is a
flow chart showing an example of the additionally
writing ability/inability determination process on the
basis of a video attribute; Fig. 47 is a flow chart
showing an example of the additionally writing

ability/inability determination process on the basis of

a file size; Fig. 48 is a flow chart showing an example

"of the additionally writing ability/inability

determination process on the basis of a total file size
of clip information files referred from a play list
file as an additionally writable candidate; Fig. 49 is
a flow chart showing an example of the additionally
writing ability/inability determination process on the
basis of a total number of entry points stored in a
clip infeormation file referred from a play list file as
an additionally writable candidate; Fig. 50 is a flow

chart showing an example of the additionally writing
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basis of a total number of entry points stored in a 25 clip information file
referred from a play list file as an additionally writable candidate; Fig. 50

is a flow chart showing an example of the additionally writing 21
ability/inability determination process on the basis of presence or
abseérideyofiunituid eéxtensiondatd 0f anathep apparatus;Fign2l issaflewo £
chart showing an example of the additionally writing ability/inability 5
EfetAination proEesd o - basid 81 & 145t updatecRpparatuséf aprayhe

ist fi .additionally writable.candidate; Fig. 52 is a flow chart
QS%EDQ?Q‘%L?Q, qjdlép a%? 15 g%gow %ar 5 I%wgc%%r&}ﬁg%igﬁlple

owing an ‘example of arecording Method of a ¢
emhogimeantafithe presentinventian; Gig: 93 is,a blogk :10;diagram
showing an example of the structure of a video camera apparatus
EHeeerding totariotherembedinient of theo present inventian. :Bestddodes
for Carréi{}%out the Invention Next, with reference to accompanying

HrRRiNG5 15N EmBbaifentdr the' preseit MieRtiwiBE HeEcribed.
heneasy undersianding. aexample of 2 forinal oplicable [0 ihe presery

invention will be described (hereinafter, referred to as the

dermat) e The AV GHbdomatjis:eutreotly being propesed-20.as afgcerd an
format of which an AV (Audio/Video) stream of which video data and
ey daR Havebedit niulGsiexéd ima predetarminéd mannet is recordedk

C{o a record%ble record medium. The @VCﬁD format allows an _
ragram showing an eéxample of tThe structure of a video

camera apparatus according o another embodiment of the
present invention.
Best Modes for Carrying out the Invention

Next, with reference to accompanying drawings,
an embodiment of the present invention will be
described. For easy understanding, an example of a
Tormat applicable to the present invention will be
described (hereinafter, referred to as the AVCHD
format). The AVCHD format is currently being proposed
as a record format of which an AV (Audio/Video) stream
of which video data and audio data have been
multiplexed in a predetermined manner is recorded to a
recordable record medium. The AVCHD format allows an
AV stream recorded on a record medium to be managed in
the unit of one clip with a play list.

A bit stream that has been encoded, for

example, according to the ITU-U (International
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AV stream recorded on a record medium to be managed in 25 the unit of
one clip with a play list. A bit stream that has been encoded, for example,
according to the ITU-U (International 22 Telecommunication Union -
Telecommunication Standardization Sector) recommendation H. 264 or

the 150, international Organization for Standardization)/ IEC
( n?erna%onafﬁlectrotechmcaP&ommissmn) Bihtemational 'Standard

14496-410-(MPEGr 4 pasilQ) o AdvancedVidea Lrading (herginafter, +he
referred to as the H. 264 AVC) and that has been multiplexed according

toihe MPEG2rsystemnsiis refarred tonas arclip AV stteam afod ansAV on ) /
streamg A clip AV stream is recorded as a 10 file to a disc by a

prEfetefmirfed e $98@Mm. FHiS e iSfeférédto &SFREP W\P?[)rgam file
(or.an AV, t?:%lzﬁﬁm f '§f.‘a’% %ﬂ @‘Vﬁtﬁ‘?ﬁm fie i@g@gggerg%t i'@'} on a

file system. Thus, a clip AV stream file is not ays a user-friendly
managemantunit J ofaciitate (userdftiendliness, itismecessarytoqoyide
a mechanism of continuously reproducing a plurality of clip AV stream
files #itd whidh{ides edntents are: divided: and Atrmedisarismast pardyi ng
AV 20 stream file and record information necessaré{t:o
ean

re rocgpl:cin clip ,
S RoSthTy BErES & LPBCiAr reptodSATn S Perafort & U8 Iabrdled
qrerafien.zand.sa-forth, as axdatabase 40 84isC., is recorded as a

file to a disc by a predetermined file system. This
file 1s referred to as a c¢lip AV stream file {or an AV
stream file).

A clip AV stream file is a management unit on
a file system. Thus, a clip AV stream file is not
always a user-friendly management unit. To facilitate
user-friendliness, 1t is necessary to provide a
mechanism of continucusly reproducing a plurality of
clip AV stream files into which video contents are
divided and a mechanism of partly reproducing a clip AV
stream file and record information necessary to
smoothly perform a special reproduction operation, a
cue reproduction operation, and so forth as a database
to a disc.

Fig. 1 shows an outline of a data model
prescribed in the AVCHD format applicable to the
present invention. As shown in Fig. 1, the AVCHD

format has a data structure with four hierarchical
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Fig. 1 shows an outline of a data model 25 prescribed in the AVCHD
format applicable to the present invention. As shown in Fig. 1, the
AVCHD format has a data structure with four hierarchical 23 layers. The
lowest layer is a layer on which a clip AV stream is placed (for
onpvesiencehbereinafter, Iefegredie as the glip-layer)wRlaced aboyeghey
clip layer is a layer for play lists (PlayList) with which 5 reproduction
Poshihs ot the- i AV streans are” desinated arid plagatehrr(Playltem) -
for convenience, referred tq as the play list Jayer). Placed above the play
"‘Tl(i%# %%??s gf %y%‘rsfo?%rﬁov% jC)%jeic'f’sY g\ﬂg[\iie g%?ec%defgﬁogﬁﬁgﬁ P
copaposed of cogymands,that 10 designate theyreproduction prder,of play
lists and so forth (for convenience, referred to as the object layer) . The
thighestlayer isia fayet farcars incex ttable-with witic hetitbesaandase: forth
stored on the record medium are managed (for convenience, referred to

I AG TR Ridex T4y er)! Next, tRE-Elig fayeY WiFBe dédcbedony efg-avce
Isetnﬁeeafm é}s 2 p}g sgrga%%f v&igh v(idejl_eSotda}tg éggl% )Eaud' daéaélal\a/% been
i G2

multiplexed, for example, “according to th reanspoﬁ%?re%}rlrﬁ
dforyat 204nformation abgutithecchp AM-streamds rgepsdedsas elip: e

information (Clip Information) in a file. In addition, an OB stream (Overlay
OBilrmap ) steeanl) that isha graphic stream forch subtitleramthals that
designate the reproduction order of play lists and so
forth {for convenience, referred to as the object
layer). The highest laver is a lavyer for an index
table with which titles and so forth stored on the
record medium are managed (for convenience, referred to
as the index layer).

Next, the clip layer will be described. 2
clip AV stream is a bit stream of which video data and

audio data have been multiplexed, for example,

according to the MPEGZ TS (transport stream) format.

- Information about the clip AV stream 1s recorded as

clip information {Clip Information) in a file.

Im addition, an OB stream (Overlay Bitmap
stream) that is a graphic stream for a subtitle and an
MB stream {(Menu Bitmap stream) as a stream of data
(such as button image data) for a menu indication can
be multiplexed with a clip AV stream.

A pair of a clip AV stream file and a clip
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MB stream (Menu Bitmap stream) as a stream of data 25 (such as button
image data) for a menu indication can be multiplexed with a clip AV
stream. A pair of a clip AV stream file and a clip 24 information file in
which clip information corresponding to the clip AV stream file has been

recardedis treqted; as.an gbjact and referred to as a. clip (Clip). In other
words, a clip is one object 5 composed of a clip AV stream and clip
informationnAl fitesisigenerallyticated as acsequence D& bhydes. Gentents
of a clip AV stream file are mapped on the time base. An entry point of a
clipGe misAly dedighatt8 drithetiing base whan antinie stzenp bbar 102

ess point is given to g predetermined clip, a.clip. information file can be
%?e%igto Ef)fsr)]jd’ gjd regnin?gcrgn%]fio‘ﬁr%és\ivh ithdatd afe’ reddTrG4RE tlip

AVrgteeam file: Nextithe play listlayer will be desgribed: .15 Acplay, list
designates an AV stream file to be reproduced. A play list is composed of
pairs of a repfoductien stargpoint-@N pointy and adeproductienend-poiaf
#ﬂOUT point) with which a reproduction position of a designated AV stream -
& 1§ desigriatéd 2o°A %gir%f%%&b%ﬁ&%ﬁ%rf boft aRd thepped on

.q_efpéodtli%i{g)nbggepoinﬁg r&fle&gﬁ] EO%SR% p!)afy igem 1(&!)&)6]tsem . ‘lAnHIay list
is composed of a set of play items. When a play ifem’is reproauce , a
part 0fan#AM on the time base. When a time stamp of an
access point is given to a predetermined clip, a clip
information file can be used to find address
information with which data are read from the clip AV
stream file.

Next, the play list laver will be described.
A play list designates an AV stream file to be
repreduced. A play list is composed of pairs of a
reproduction start point (IN point) and a reproduction
end point (OUT point) with which a reproduction
position of a designated AV stream file is designated.
A pair of the reproduction start point and the
reproduction end peint is referred to as a play item
(PlayItem). A play list is composed of a set of play
items. When a play item is reproduced, a part of an AV
stream file referred from the play item is reproduced.
In other words, a region of a clip is reproduced on the
basis of information of an IN point and an OUT point of

a play item.
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stream file referred from the play item is reproduced. 25 In other words, a
region of a clip is reproduced on the basis of information of an IN point
and an OUT point of a play item. 25 Next, the object layer will be
described. A movie object contains a navigation command program and
terminal inforrration thatis @isseciatetawithrtheimoviesobjeet: The=d. 2
navigation program is a command 5 (navigation command) for controlling
TherBpfodlefion Gtalplay fist2 Next e fndek |8l bedestrbedand
The .index layer is composed of an.index table, (Index Table), The index
tteal%ﬁréli%a; talfﬂ){eii%rtﬁ%l g)llpO evgpfd that defifes tit etse(%;< c“é%ents i?gcc‘r)nra‘ef(‘eje‘}
o@n adisc. Arpodule manager of player sesident systeny seftware controls
the reproduction of data of the record medium on the basis of title
(information storedrimthedihdéx tablen 1 5dn biher wdrds, as-schematically
shown in Fig. 2, any entries in the index table are referred to as titles. All
Ot & fikst playback title (First PlaybackTitle), a menu title (MenuTitle), and

o e NoLeTIEL 15, s byt o g 20 pn. e e
i uadserstending, for example.dn ac repraductionzonly kacord medium, when
contents stored
Table). The index table is a table in the top level
that defines titles of contents recorded on a disc. A
module manager of player resident system software
controls the reproduction of data of the record medium
on the basis of title information stored in the index
table.

In other words, as schematically shown in
Fig. 2, any entries in the index table are referred to
as titles. A1l of a first playback title {(First
PlaybackTitle), a menu title (MenuTitle), and movie
title (MovieTitle) #1, #2, and so forth that are
entries in the index table are titles. Each title
represents a link to a movie cobject.

For easy understanding, for example, in a
reproduction-only record medium, when contents stored
in this record medium are a movie, the first playback
title corresponds to an advertisement picture of a

movie maker, which is followed by the main body of the

movie. When contents are a movie, the menu title
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in this record medium are a movie, the first playback 25 title corresponds
to an advertisement picture of a movie maker, which is followed by the
main body of the movie. When contents are a movie, the menu title 26
corresponds to a menu screen with which operations for which the main

bedy isJepraiced,a ehaptel s, seargned,  supfilie and 2 anguage arg
set, and a bonus picture is repro&ucec?are sel?ec ed. Thé'movie 5 fitts ~©*
arenpictures selested from the mensitles A-ditle may bg structured as a
menu screen. Fig. 3 is a UML (Unified Modeling Language) diagram
sKEEWIRGtRE refatishship of thexforegoing olip: s\ streams elip information
(%tream Attributes), a 10 clig, a play item, and aflay list. A play listis
corfelated with 'bhe or'a PIGHIR OFHidy *efmsS AL pralbtem id e6rralatets

it li -clip b r d wi ality of play items
wh%g.%iripfp%iﬁlgn%g%m% Sf)%t%?féfgre%%%ﬁmmgécﬁ%{h%r.%%g 15 clﬁo
refetsito aneyclip:AVtstreat: filedLikewisenonge elipHefers to one clip
information file. A clip AV stream file and a clip information file have a
relationship of 8RE to éneé SWith'$eh &lstiucisre, thed peprodudtionordes )

can éoer%on-gﬁgtructivelé/h%esi '}at%q_ go gg repro?uc%lgnl a desired ,
portion of a clip AV Streany file without necassity o ané?ﬁgeﬁ.olh“g clip
addition: as:shown.ip Fig, f, the.same glip-can,he sefetred from a plurality
of play lists.
clip, a play item, and a play list. A play list is
correlated with one or a pluraiity of play items. A
play item is correlated with one clip. One clip can be
correlated with a plurality of play items whose start
point and/or end point different from each cther. One
clip refers to one clip AV stream file. Likewise, one
clip referé to cone clip information file. A clip AV
stream file and a clip information file have a
relationship of one to one. With such a structure, the
reproduction order can be non-destructively designated
to reprcduce only a desired portion of a clip AV stream
file without necessity of changing it.

In addition, as shown in Fig. 4, the same
clip can be referred from a plurality of play lists.
In addition, a plurality of clips can be designated
from one play list. A clip is referred with an IN
point and an OUT point of a play item in a play list.

In the example shown in Fig. 4, a clip 300 is referred
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In addition, a plurality of clips can be designated 25 from one play list. A
clip is referred with an IN point and an OUT point of a play item in a play
list. In the example shown in Fig. 4, a clip 300 is referred 27 from a play
item 320 of a play list 310. In addition, the clip 300 is referred for a region
fesignatedisyyan UNmpeiaband an QUE point ef a pldy.itemr32iafia play,
g%t 311 that has the play item 321 and a play item 5 322. In addition, a clip

T i$ retBrrad Yors regidh "detinatéd By BRINGoirteHe& DU paingn

t lay i 3 e list 312..In addition, the clip, 301 is
?e&feqr%%ﬁ%r éqr{ggi(%r% (%g%nggcfﬁ/ §r:11= IN p%a%n?yar%dtgﬁcﬁﬁ p8|%1t %f%lay
playritem 828rofa play list312,10 that has the play.jtem 323 and;a play
item 324. In the example shown in Fig. 4, the clip 301 is also referred
from anbther Play: listiNext, Withoefe?éncestorkiges,the management.on

tructure for files in the AVCHD format on a 15 record medium will be

%%g%%aéad{ %%e%%r@ Rietirdhicany n?éﬁjag%rd with'a @itéefory §trﬁ_&ﬁ ré>ne
dirggtoty fin g5, (oot directory)s sreated on g, record medium. Below
the directory is the range ‘'managed by one recoding and reproducing
Hystehw 20:Placeddelovr the rost disectossisq direetasy, "BRMMW. When:
necessary, placed below the root direction is a directory "AVCHDTN".
%Qcéﬂdlinéﬁ%% HirectornyP AVCHDIN" Bfethutdbnailfileés pf wiichist 312

that has the play item 323 and a play item 324. 1In
the example shown in Fig. 4, the clip 301 is also
referred from another play list.

Next, with reference to Fig. 5, the
management structure for files in the AVCHD format on a
record medium will be described. Files are
hierarchically managed with a directory structure. One
directory (in Fig. 5, a root directory) is created on a
record medium. Below the directory is the range
managed by one recoding and reproducing system.

Placed below the root directory is a
directory "BDMV". When necessary, placed below the
root direction is a directory "AVCHDTN". Placed in the
directory "AVCHDTN" are thumbnail files of which
representative images of clips have been reduced in a
predetermined size. Placed in the directory "BDMV" is
the data structure described with reference to Fig. 1.

Placed immediately below the directory "BDMV"
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representative images of clips have been reduced in a 25 predetermined
size. Placed in the directory "BDMV" is the data structure described with
reference to Fig. 1. Placed immediately below the directory "BDMV" 28
are only two files, a file "index.bdmv" and a file "MovieObject.bdmv".

Place low the directary "BDMV" are a directory "PLAYLIST", a.
3i?egctg)r§f%ﬁslcﬁl If",l%eai’recatoryj%erRE“K "33,Xa‘n%lcgfé)l(1 Hire & BACKEP"
The b direstary tBAGKUR" stores-backups of indivdual, directoties aRg »
files. The file "index.bdmv" describes the contents of the directory

BEMY" dnotheowsrds; 1S files Tihdex bdmve corresponts o the index

table in the 10'!ingexlléal%§r, which is the foregoing Qighest layer. The file
MOVIEOBfeEL. bdmv™ Ybres Mdrmiatibntabout Bt 1644 Oréeamovie disject.

0. other words, this-fils, *MavieQhject.bdmv” corresponds to the foregoing
oé"ject Iayegfc.]I 15 The directory "PLA%I#@W%S a%lll\greg&)%ﬁ }ﬁl%v%?éﬂ the
database of playdists isiplaeed. In other words, the directory "PLAYLIST"
contains a file "xxxxx.mpls" that is a file with respect to a play list. The file
"xxxxx.mpls" i§2efilé eteated foreeadh iR plajdistihithe fildramen xxod
followed by.a "." (period) is a fiye-digit numeral. "mpls" preceded by the
Shrioc s LSS Rl fle GPNR 50, PHE Gtectory ‘CLIBF" s

a.direstory iy corresponds to the index table in the
index layer, which is the foregoing highest layer. The
file "MovieCbiect.bdmv" stores information about at
least one movie obiject. In other words, this file
"MovieObject.bdmv" corresponds to the foregoing object
layer.

The directory "PLAYLIST" is a directory in
which the database of play lists is placed. In other
words, the directory "PLAYLIST" contains a file
"rxxxx.mpls” that is a file with respect to a play
tist. The file "uwxxxx.mpls” is a file created for each
play list. In the file name, "xxxxx" followed by a "."
(period) is & five~digit numeral. "mpls" preceded by
the period is a fixed extensicn of a file of this type.

The directory "CLIPINF" is a directory in
which a database bf clips is placed. 1In other words,
the directory "CLIPINF" contains a file "zzzzz.clpi”
that is a clip information file corresponding to a clip

AV stream file. In the file name, "zzzzz" followed by
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which a database of clips is placed. In other words, 25 the directory
"CLIPINF" contains a file "zzzzz.clpi" that is a clip information file
corresponding to a clip AV stream file. In the file name, "zzzzz" followed
by 29 a (period) is a five-digit numeral. "clpi" preceded by the period is a
fixed extepsioncofia file af this/typa: Ehe dirggterys 'STREAM is a
directory in 5 which an AV stream file as an entity is placed. In other
words,dhée dirgctony "STREAM icontaifis aslip M streanmfilet a file
carre pondgn%to a clip information file. A clip AV stream file is composed
%?aﬁf?\ffﬁEGﬁé ('f'VIoving Pictures Experts Group 2) transport stream

(hereinafter 10,abbrgviated as an MREG2 TS)..The file name of a clip AV

stream file is "zzzzz.m2ts". When "zzzzz" followed by the perloﬁ of the file
wamenofthe clip A\ stiearn file is the:sameasdhatief the sorespongding

clip information file, their relationship can be easily 15 recognized. Two
wg&toﬂﬁa%naﬁ%%sqh@ﬁfb%md% St tdmbrail tercancbeplaped v
in the dir tqré/ "AVCHDTN". The thumbnaiﬂ file thumbnail.tidx stores a
sitre Hl?%L

Hhumbnail image that Ras Beeh'shchyptéd in-a 20 predetaingd systEm.
An gonastytherthumpnail file thumbpaih L2 stores a thiymbnail image,
that has not been encrypted. Since it is likely that a thumbnail image
oregpendifgte atclipGhatthediset hassport stream (hereinafter
abbreviated as an MPEGZ TS). The file name of a clip
AV stream file is "zzzzz.m2ts". When "zzzzz" followed
by the period of the file name of the clip AV stream
file is the same as that of the correspconding clip
information file, their relationship can be easily
recognized. |

Two types of thumbnail files thumbnail.tidx
and thumbnail.tdt? can be‘placed in the directory
"AVCHDTN". The thumbnail file thumbnail.tidx stores a
thumbnail image that has been encrypted in a
predetermined system. In contrast, the thumbnail file
thumbnail.tdt? stores a thumbnail image that has not
been encrypted. Since it is likely that a thumbnail
image corresponding to a clip that the user has
captured, for example, with a video camera is copy-
free, this thumbnail image is stored in thumbnail file
thumbnail.tdt?.

Next, among files shown in Fig. 5, those that
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captured, for example, with a video camera is copy 25 free, this thumbnail
image is stored in thumbnail file thumbnail.tdt2. Next, among files shown
in Fig. 5, those that 30 strongly relate to the present invention will be
described in more detail. First of all, the file "index.bdmv", which is placed
immediately below the directory "BDMV", will be described. Fig. 6 shows

5EYhtCthdt feptédéntd An'eXantisie B the stftictirk bintheild be
"index.bdmy’, |9§hﬁo?@n33é%a§§[‘taxﬁ rr%;%regs)%r]tae?lacccc)lgxdei—ngFEHQ_L%yntax
r

of the C language, which is'used as a programming lahguage fo

computer . deviees and seorth. This appliesdedrawings.that10 show,
syntax of other files. In Fig. 6, a field Typelndicator has a data length of
32 iGiscdrrdendtédat this file scard dmdexitable. A fisld Typekidicator2
hasnatdata | n%th of 32 bits and represents the version of the file 15

"iidex HAMV' A fibfth 4 SSARA GRS as s dhf gt oF 3 bits £
andsepresents thestart address of a hlqek I§Im§§%s() In thys synfax. A
0

field ExtensionDataStartAddress has a data lengt 52'bits anid
representsithe étart-addiess of 8o 20 placksblkExtensionData- QiR his
syntax. The block blkExtensionData O is a block that can store
predétermined Eiderisiont dBEL Thefieid ExtaisionDtaStartAdress e r

r88$§8@§tgg§u¥%agg¥¥ﬁ. This applies to drawings that

show éyntax cf other files,

In Fig. 6, a field Typelndicator has a data
length of 32 bits and denotes that this file is an
index table. A field TypelIndicator? has a data length
of 32 bits and represents the version of the file
"index.bdmv". A field "IndexesStartAddress" has a data
length of 32 bits and represents the start address of a
plock blkIndexes() in this syntax.

A field ExtensionDataStartAddress has a data
length of 32 bits and represents the start address of a
block blkExtensionData() in this syntax. The block
blkExtensionData() is a block that can store
predetermined extension data. The field
ExtensionDataStartAddress represents the start address
of the block blkExtensionData() as the relative number
of bytes from the beginning of bytes of this file
"index.bdmv". The relative number of bytes starts with

0", If the wvalue of the field
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of the block blkExtensionData() as the relative number 25 of bytes from
the beginning of bytes of this file "index.bdmv". The relative number of
bytes starts with "0". If the value of the field 31

ExtensionDataStartAddress is "0", it denotes that this file "index.bdmv"

dees not comtainkthe HlockibikkxdensionData Q ¢ Thedislhs that this
ExtensionDataS'tartAddress is 5 followed by an area reserved that has a
datzelengirer 102mytesiThe dres reserved is arnardalresérved for a
gﬁeEaI%;nment, a future field addition, and so forth. This applies to the
descr}fp ONthAtfoioms. A block blkAppInfoBDMV() is a block in which the

contents 10 crgglor:can describe anyinformation and does not jaffect the

operation of the player and so forth. A block blkindexes() is substantial
tontents: Of this fife ndex.bdmy't dhe conienta deseribedtia thisifilen orf
"index.bdmv" designate the first playback 15 reproduced when the disc is
{oadetinfrthe plager ahd A%t {d$RoviE oBjechtRat is eaked remithe

top menu. A play list file (that will be described later) is read accoyding to
%%oemr%}aﬁ nd%%gﬁbec? infgamf'nuo{/?e %b%c o?%cglljfkaéogldllea%%&/j aSnOiné%%E .

fable. 20 Fig: J-shows: syntax that represgnts ;. example,of thestpuctyre
of the block blkindexes(). A field length has a data length of 32 bits and
réprasphtsiths idétal length immeédiakely aftenthisifielde contents
creator can describe any information and does not
affect the operation of the player and so forth.

A block blkIndexes{) is substantial contents
of this file "index.bdmv". The contents described in
this file "index.bdmv" designate the first playback
reproduced when the disc is loaded into the player, and
a title {(a movie object) that is called from the top
menu. A play list file {that will be described later)
is read according to a command described in a movie
object or the like called by an index table.

Fig. 7 shows syntax that represents an
example of the structure of the block blkindexes{). A
field length has a data length of 32 bits and
represents the data length immediately after this field
Length until the end of this block blkIndexes (). The
field length is followed by a bleck
FirstPlaybackTitle{) and a block MenuTitle(}.

The block FirstPlayvbackTitle() describes
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Length until the end of this block blkindexes O . The 25 field length is
followed by a block FirstPlaybackTitle() and a block MenuTitle(). The
block FirstPlaybackTitle() describes 32 information about an object used
in the first playback. The block FirstPlaybackTitle O describes an area
ed having a data length of 1 bit, followed by a fixed value "1". The

reserv t

DO EFSt PIRJbatT e 5 furHeHescbsia fived Elue Lo thrBagh'anc’ -
arga nesepved:having-a daia lepgih 9131 bits Fallowed by, an area
reserved having a data length of 14 bits, a field
RirstRlaybackTitleMobjtDRefrhavirg: gidata tength of 16:hits s placedy =
This field 10 FirstPlaybackTitleMobjIDRef represents the ID of a movie
obje@Used i the first pldyback tiEekTHe 1 o aandvie bbject is()

r ented by a_value mobj..id used as a lgpp,variable in a for loop
s%gtr}gfinegrﬁ 0 %%n%\%%e)%%je%t' ase oﬁa:ly%?ax o{? a %%E%‘Jig%b‘?&t?ﬁﬁ%ill.
he-describedrater.fgr example, with, referance to Fig. 8 and Fig.9,dn this
example, the field FirstPlaybackTitleMobjlDRef stores a value mobj_id
correspondingsto avmaovieobject te béareferiechdtie field 14 bits, a
FirstPlaybackTitleMobjIDRef of the 20 block FirstPlaybackTitle O in the
BIOEK BIkindexEs 6 FhaY fepredemtd moviedhj oFthe fopimiemulotaath

tile. Therbleck MenTitle0 desqribes ipformation

First?laybackTifieMobjIDRef represents the ID of a
movie object used in the first playback title.

The ID of a movie object is represented by a
value mobj id used as a loop variable in a for iloop
statement of a movie object based on syntax of a movie
object that will be described later, for example, with
reference to Fig. 8 and Fig. 9. In this example, the
field FirstPlaybackTitleMobjIDRef steores a value
mobj id corresponding to a movie obiect to be referred.

The field FirstPlaybackTitleMobjIDRéf of the
block FirstPlaybackTitle() in the block blkIndexes()
may represent a movie object of the top menu or a
title.

The block_MenuTitle(} describes information
about an object used in the top menu. The block
MenuTitle () describes an area reserved having a data
length of 1 bits, followed by a fixed value "1".

Followed by an area reserved having a data length of 31
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about an object used in the top menu. The block 25 MenuTitle() describes
an area reserved having a data length of 1 bits, followed by a fixed value
“I'. Followed by an area reserved having a data length of 31 33 bits, a
fixed value "1" is described. In addition, followed by an area reserved

baving a:dataleagth-of 14 bits, & field MenuTileMobjiDRefhaving 4 data
length of 1.6 bits is placed. The field MenuTitleMobjIDRef 5 represents
fhel I ska niovie bbjectasec: iretheadema tittiey Thedsioek MenyTitleQ)sis 14
followed by a field NumberOfTitles that has a data length of 16 bits and -

that Feprasents'tile itmber of FHES that He ugle;’rvcje{hgl??séiééﬁaﬂcﬁfh% h
gan pg rgpraduced. Aceording tﬂ@_ef98§t405q'§§aﬂ%tﬁgygﬁﬁ%ﬁg?bef

of times represented by this field NumberOfTitles, a blo

MovieHteltitle +id}:Quis descrbedwith anargumentefi amalue titlenigh The
block MovieTitle[title id]O 15 describes information of each title. The value
fiflé i¢is a numeric value from "0" to a value represented by the field
NumberOfTitles and.identifies a fitle. In the block MovieTitle[title id]O ,
followed 20 klailggnr%%eoacr}%slg?v%%$ﬁa%v:frﬁag(%1 data I]lcaﬂ’\g?hoédfeiibk,ya Fixky et
alke: 1 isrdescribeds, In addition, followed by an.area regerved haying a

data length of 46 bits, a field MovieTitleMobjlDRef is described. The field
that represents the number of titles that the user can
select and that can be reproduced. According to the
next for loop statement, the number of times
represented by this field NumberOfTitles, a block
MovieTitle[title 1d] () is described with an argument of
a value title id. The block MovieTitle([title id] ()
describes information of each title. The value
title id is a numeric value from "0" toc a value
represented by the field NumberOfTitles and identifies
a title.

In the block MovieTitle[title id} (), followed
by an area reserved having a data length of 1 bit, a
fixed value "1" is described. In addition, followed
by an area reserved having a data length of 46 bits, a
field MovieTitleMobijIDRef is described. The field

MovieTitleMobjIDRef has a data length of 16 bits and

represents the ID of a movie object used in this title.

The field MovieTitleMobjIDRef is followed by an area

reserved having a data length of 32 bits.
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MovieTitleMobjIDRef has a data length of 16 bits and 25 represents the 1D
of a movie object used in this title. The field MovieTitleMobjIDRef is
followed by an area reserved having a data length of 32 bits. 34 Fig. 8
shows syntax that represents an example of the structure of the file
"MovieObject.bdmv" placed immediatel E%IO\Q/ the dygcto&"BDzl\l/IV“. A
field Typelndicatgr‘ has a data Ie“nﬁ?h 6f 32 bits (f l%}tes)gg and denotes
that-thisifile is thenfile sTMavdeQbject bdmye. Thefield fypelndicator:  pamyn
describes a four-letter character string encoded according to an
ghtoding system préscribeddn dve 13O (thternational ORgafiizatiorifofield
Standardization) 646. In the example 10 shown in Fig. 8, the field

fhdicator 8scribes & fOrHBite PO stihg®MOB“ektoded)

arcardiagJoasysiem RIpsarined i ihe 1$00P.ang denotes that this
file is the file "MovieObject.bdmv". A field Typelné[icatorZ has a data length
dfutsy 32hits<(4 tbytes)and repiesents the versionnumberof thisfile: rhes
"MovieObject.bdmv”. In this file "MovieObject.odmv", the field
TPypetiticators shodld bea fourdetidricharactersifing "et00 whicodetc an
according to an encoding system prescribed in_the 1ISO 646. 20 A field
EXBrsionaHStarAdHTRSS o & et lendh 6f 52 GS afic FEpresaits
the start address of JblkExtensionPata inthjs sytax. The figld example
ExtensionDataStartAddress represents the start address

shown in Fig. 8, the field TypelIndicator describes a

four-letter character string "MOBJ" encoded according
to a system prescribed In the IS0 646 and denctes that
this file is the file "MovieObiect.bdmv".

A field Typelndicator? has a data length of
32 bits {4 bytes) and represents the version number of
this file "MovieObject.bhdmv". In this file
"MovieCbject.bdmv", the field TypelIndicator? should be
four-letter character string "0100" encoded according
to an encoding system prescribed in the IS0 646.

A field ExtensionDataStartAddress has a data
length of 32 bits and represents the start address of
blkExtensionData() in this syntax. The field
ExtensionDataStartAddress represents the start address
of the block blkExtensionData(} as the relative number
of bytes from the beginning of bytes of this file
"MovieObiject.bdmv". The relative number of bytes

starts with "0". If the value of this field
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of the block blkExtensionData O as the relative number 25 of bytes from
the beginning of bytes of this file "MovieObject.bdmv". The relative
number of bytes starts with "0". If the value of this field 35
ExtensionDataStartAddress is "0", it denotes that the block
hikExiensionDataf)y-doesiaetexist in therfije , "MavieQ@bjeethdm's A field
padding_word in syntax shown in Fig. 5 8 has a data length of 16 bits.
Neeoldibg (6 syrmag o thistild YMavie©bjert.bdmivs thefieldpadding
yE\/,Prd is igPs.erted h%‘{)]qmber of times represented by a value Ni or a

vaiue N2o A fo vp statement. The value NI or the value N2 is "0" or

any positive integeg 1As the 19, field,padding word,any valug can pe used.
Followed by the field ExtensionDataStartAddress, an area reserved
thaving a datatlengtneft:224itslis placed. Thereafter agbleek syntax of
blkMovieObjects() that is the main 15 body of this file "MovieObject.bodmv"

58 sforéd.! Fig. eshigwid dyiiitax filit Yépresésts Bhe elamplécofitieword is
;Structure (S)f Eheebll?%b%ikMO}u_’ieQ'%i,eCtS%{ A field Length has a data Ien%t{l
ot 32 bits and Tepresents the data length immediately 26 4ftdr this fisid!

dsengthy untilthe end.of this bleck blkMovieQbjegts - Folloyed by an afea
reserved having a data length of 32 bits, a field NumberOfMobjs is
placed: Thelfield NumberOiVobjs representsithesmnumbereger. As the
field padding word, any vaiue can be used.

Followed by the
field ExtensionDataStartAddress, an area regerved
having a data length of 224 bits is placed.

Thereafter, a block blkMovieObjects() that is the main
boedy of this file "MovieObject.bdmv" is stored.

Fig. 9 shoWs syntax that represents an
example of the structure of the block
blkMovieChjects{). A field.Length has a data length of
32 bits and represents the data length immediately
after this field Length until the end of this block
blkMovieObjects(}. Followed by an area reserved having
a data length of 32 bits, a field NumberOfMobis is
placed. The field NumberOfMcbjs represents the number
of movie objects stored according tec a for loop
statement immediately preceded by the field
NumberOfMcobis. A movie object is uniquely identified

by a value mobji id used as a loop wvariable of the for

36



10

20

25

of movie objects. stored according to a for loop 25 statement immediately
preceded by the field NumberOfMobjs. A movie object is uniquely
identified by a value mobj_id used as a loop variable of the for 36 loop
statement. The value mobj id starts with "0". Movie objects are defined in

the order, described in the for | statement. A block Terminallnfo. © in
T B e e B B TSy o e

ieservedhaving-a data length gt15 bits.+ Fhereafter; afield rived in the
NumberOfNavigationCommands[mobj id] having a data length of 16 bits

i§ plackde T histiiglgrdomberOfNavigationCommands[mobj id] represents
the 10 number of navigation commands (NavigationCommand) contained

in a movie objEctMB6i dB‘fé%?[W I i[ox #éprége_r‘&aa by H vaiti€Fnobj id.
Accarding 1o a.for @P&%@te@%@%w & logp. varable Péi!%&se%of%madggy

id, navigation commands are 15 described for the number represente

a field NumberQiNavigationCommands[mobi id].dn othienwoargs, the field
NavigationCommand[mobj id][command id] placed in this for loop
Statemerdticontains havigatidnebamiEntsy Navigatiohcomaahd!sirtheid ]

S b YAle D ompe i conee n ABEK i
ﬁﬁﬁgg@@ﬂg§¥§6§N@gﬁ@%ﬁﬂg%HQWﬂ@@¥1g@mn¥$§§esents the
NavigationCommand's are defined in the order described
number of navigation commands (NavigationCommand)
contained in a movie object MovieObject[mobd id] ()
represented by a value mob7j id.

According to a for loop statement with a loop
variable of value command id, navigation commands are
described for the number represented by a field
NumberOfNavigationCommands [mob]j id}. In cther words,
the field NavigationCommand[mob] id]|[command id] placed
in this for loop statement contains navigation commands
NavigationCommand's in the order represented by a value
command_id ceontained in a block MovieCbject [mebj 1d] ()
represented by a value mobj id. The value command id
starts with "0". The navigation commands
NavigationCommand's are defined in the order described
in this for loop statement.

Fig. 10 shows syntax that represents an
example of the structure of a play list file

"xxxxx.mpls". A field Typelndicator has a data length
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in this for loop statement. 25 Fig. 10 shows syntax that represents an
example of the structure of a play list file "xxxxx.mpls". A field
Typelndicator has a data length 37 of 32 bits (4 bytes) and denotes that
this file is a play list file. A field Typelndicator2 has a data length of 32
dits {4 bytesy and representsathe veesion «of this playtlist filef Afields 2
PlayListStartAddress 5 has a data length of 32 bits and represents the
&tary addréss’ofleeblock BIKPIAGLIEKPmithisisyntac A fisld a data

PlayListMarkStartAddress has a data length of 32 bits and represents the
E ﬂ¥PLC ks té\%t gf!klifgy S&tMark(y irf i Syittax S figfg 1FFston

5
start address of a " block

Extension gq%t@%qdr%ﬁ@as adatadength of 32 hits sand-represents
the start address of a block blkExtensionData() in this syntax. The field
rExensionDatabtartAddress Bpresents shelstadaddsesscef a hlocktart
blkExtensionData O as the relative number of 15 bytes from the

PEYiing BF bjtel b fhe fle “Bkaxkmplst) Thé rélative fumbéref bytes
tarts with "Q!". If th | f.the field [ taStartAdd is O, it
sarswih 1 e vl sy g s £,

denotes that tension o0es not exist in this

Ixxepampls”. Followed by.an arga-teserved havinga gdata lenpgth.of 160 5
bits, a block blkApplInfoPlayList() is placed. The block blkAppInfoPlayList
Oafeschides’ laylistMark () in this syntax. A field
ExtensiconlDataStartAddress has a data length of 32 bits
and represents the start address of a block
blkExtensionbData(}) in this syntax. The field
ExtensionDataStartAddress represents the start address
of a block blkExtensicnbData() as the relative number of
byvtes from the beginning of bytes of the file
"xxxxx.mpls". The relative number of bytes starts with
"0". If the value of the field
ExtensionbDataStartAddress is 0, it denotes that the
plock blkExtensionData() does not exist in this file
"xxxxx.mpls".

Followed by an area reserved having a data
length of 160 bits, a block blkAppInfoPlayList() is
placed. The block blkAppInfoPlaylist{) describes
information such as the type and reproduction
restrictiocons of a play list described in the next block
bikPlayList (). The block bklkPlayList{) describes a

play list. The block bikPlayListMark() describes a
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information such as the type and reproduction 25 restrictions of a play list
described in the next block blkPlayList O . The block blkPlayList O

describes a play list. The block blkPlayListMark O describes a 38 point to
be jumped as in a chapter jump. The block blkExtensionData() is a block

that: re. pr rmined extensi Ig; ho tax that
rg%trgfgn?égaﬁgg e(ﬁfr%%%ofg tghe%%lr}%tgg}egc?f’t?ﬁegb OI(J:TI%T [kP%%S%?O&: ield

Lehgthkhasa datadlength ofi32 bits and krepresents thesdatadength
immediately after this field Length until the end of the block blkPlayList().
TheS fisleRidhtie 5 folicwed bytarrarea reserved having a 10 data length

of 16 bits, follo%mied byﬁ field NumberOfPIa%l{)ems. The field .
NumberOfPlayitefris has & dafa I6rgth of 16 Bits and-reprasents iz

ruabenol play itemsqontaingdin this blackiblkRlaykist @ A field. i A
In

NumberOfSubPath represents the number of sub 15 paths containe
thissblock -bikBlayList © a Ateording tasthie nekt for Ioap statement, blocks
blkPlayltem O 's that describe a play item are described for the number

refresentad By tHeicld NumBBROfPIAIEATS. A Edunt VAR~ basekForf fiel d
felé@g@@%%@aem@%ebeggaﬂe&anc idenfifier Playltem id gggggﬁk, The

blkPlayltem(). According to the next Yor oop statement,’b
hikSubPathr@ imaresdessribed dor the aumbeetepresented Byihe figld -

NumberOfSubPath. A

data length of 16 bits, followed by a field
NumbérOfPlayItems. The field NumberOfPlayIltems has a
data length of 16 bits and represents the number of
play items contained in this block blkPlayList(). A
field NumberOfSubPath represents the number of sub
paths contained in this block blkPlayList ().

According to the next for loop statement,
blocks blkPlayltem()'s that describe a play item are
described for the number represented by the field
NumberOfPlayItems. A count value based on the for loop
statement becomes an identifier PlayItem id of a block
blkPlayItemi). According to the next for loop
statement, blccks blkSubPath{)'s are described for the
number represented by the field NumberOfSubPath. A
count value based on the for loop statement becomes an
identifier SubPath id of a block blkSubPath ().

A sub path can ke provided corresponding to a

sub play item while a main path is provided
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count value based on the for loop statement becomes an 25 identifier
SubPath_id of a block blkSubPath(). A sub path can be provided
corresponding to a sub play item while a main path is provided 39
corresponding to a play item that is mainly reproduced. A sub path can be
used ¢s designate forexamplevaudierddta for aftersacerting; apd@dsuted .
image to be reproduced in synchronization with a clip designated in 5 a

PlaifenaFig. £23h6Ws SyhRfaxthatieptésenisan examient theudio

ructure of a plock blkPlayltem O . A field Length has a data.length of 16
%%atg%ng%r%pare%eenfs ﬁ}%cggtéﬁgﬁdtha}r%cr{lneadiastgﬁ a]ﬂ‘eaﬁfﬁéisdrnoeI(g’7 To Length
wag-the.enstof the blackibikPlayltem Q. A field GlipinfogmationFileName ;
has a data length of 40 bits (5 bytes) and represents the file name of a
Zlip Iafgrmation. file to which this block blkPlayltem() refers. In this play
item, a clip 15 information file having a filename represented by the field

ClipinformatiéririleName RY88d S Ktiefd ClipEodetkiehiifickiondias a
~daig length,ef 32 bits (4. bytes) andy eQr%Sfé‘&thﬁll[fP?f%f};’ %er’n‘lf_( of a ¢lip
PlayltemO.

AV stream used in this play item in this block 20 b dlfowed
byearianeareserved haying:a date-iength of 12 bits,ia fielgnq

ConnectionCondition is placed. The field ConnectionCondition has a data
represents the data length immediately after this field
Length until the end of the block blkPlayItem().

A field ClipInformationFileName has a data
length of 40 bits (5 bytes) and represents the file
name of a clip information file to which this block
blkPlayItem{) refers. In this play item, a clip
information file having a filename represented by the
field ClipInformationFileName is read. A field
ClipCodecIdentification has & data length of 32lbits (4
bytes) and represents the codec system of a clip AV
stream used in this play item in this block
blkPlayitem{).

Followed by an area reserved having a data
length of 12 bits, a field ConnectionCondition is
placed. The field ConnectionCondition has a data
length of 4 bits and represents information about a
connection state of clips. For recordable record
mediums, as the value of the field ConnectionCondition,

"M, "sY, or "6" is used. When the value of the field
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length of 4 bits and represents information about a 25 connection state of
clips. For recordable record mediums, as the value of the field
ConnectionCondition, "1", "5", or "6" is used. When the value of the field
40 ConnectionCondition is "1", it denotes that a clip referred from the
currentglay item and a clip referred from the immediately earlier play item

S 15T SoHESYY CohBcts, When the VAIfife oS = L1t
GomactionCondiffons "0 6wt dangles fhal a, glip tefered OMLNE. o

current play item and a clip referred from the immediately earlier play item
drecseamiessiyrcannectedy Theiterm Fseamlessly @anneeteds tmeans that
the reiroduction of clips is controlled such 10 that one clip and the next

Sipraressticedsstany: eepraduced st frabie timingse WhHentthe valselef the

onnectionCondition Is "5", the recoyding length of audio data of a
leld C @g&l [ g 'nllghf diod f

C ff)nt%ev%ﬁi% the currentoﬁiaﬁ item™15 fefers s Iongerﬁweéqno%%sreé‘:&%tfnga

length efvideo data thereetwefer 1o Eig. 13A) Thus.when cligs are |,
connected, a fade-out process for audio data can be performed. For
exdmples whenarcliphis claseabyaa eliser'saedardrstop aperation, thee
value of the field 20 ConnectionCondition is "5". Hereinafter, the clip

E6riection Methol st which the'Valué aFthe fdld™CoRRdctioRCoRBItbATS
Hgéﬁgﬁﬁﬁggt%ﬁ@t@%ﬂ?%d§%¥@8358?”@§§gg'is controlled such

that one clip and the next clip are successfully
reproduced at frame timings.

When the value of the field
ConnectionCondition is "5", the recording length of
audio data of a clip te which the current play item
refers is longer than the recording length of wvideo
data thereof (refer to Fig. 13A). Thus, when clips are
connected, a fade-out process for audio data can be
performed. For example, when a c¢lip is closed by a
user's record stop cperation, the value of the field
ConnectionCondition is "5%". Hereinafter, the clip
connection method of which the value of the field
ConnectionCondition is "5" is referred to as the first
seamless connection.

When the value of the field
ConnectionCondition is "6", the recording length of
audic data of a clip to which the current play item

refer is the same as the recording length of video data
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When the value of the field 25 ConnectionCondition is "6", the recording
length of audio data of a clip to which the current play item refer is the
same as the recording length of video data 41 thereof (refer to Fig. 13B)
Thus, clips can be seamlessly connected. For example, when a clip is

eloseddue to-xr sauseofithe system) othenthan auseps resard.stop
operation, the value of the field 5 ConnectionCondition is "6". Hereinafter,

e tls Tohnection metisobt of Whichethewalue, ofithefiekd clip is

Cf%eonne tionCondition is referred to as the second seamless connection. A
i

RPRBNTOSTCID fiad 203t Rhgier § 10 5 S prodetiie & 1ser s

inf ti 0 ' uaus.peint of a system tin se (STC). A
liii%eIét)JIE)IIPNaTi%nq:eéagnclnlc5 Ea{%f?e% %%Q‘Tir&r:ﬁe eg:%ﬁr?aeveégfs dgg Ierﬁgt%?éf 32 bits and

Tepresent theepoductian fangesof.a mainclip AM stream, d hefigld

INTime represents a start point (IN 15 point), whereas the field OUTTime

Fepresehiccan BAd psintOUT polht)t Aeblvek BIRUDMasKT able() % a

é%ble in vv.hic%oan agccegtance restﬁiction for a user's input is set. A fla
%& i

K 9
Ay IfemRANdOmMALcESSEIag that has 2 dath feriyth bf 20°F bt Prescribes
Jermissian/restriction;of fandom access for the play item of this block

blkPlayltem O . Thereafter, followed by an area reserved having a data
length of 7 bits, aifigld StitMode’is placedsThe data length of 8
bits and represents information about a discontinuous
point of a system timebase {STC). A field INTime and a
field OUTTime each have a data length of 32 bits and
represent the reproduction range of a main clip AV
stream. The field INTime represents a start point (IN
point), whereas the field OUTTime represents an end
point (OUT point).

A block blkiCMaskTable({) is a tablé in which
an acceptance restriction for a user's input is set. A
flag PlayltemRandomAccessFlag that has a data length of
1 bit prescribes permission/restriction of random
access for the play item of this block blkPlayItem().
Thereafter, followed by an area reserved having a data
length of 7 bits, a field StillMode is placed. The
field StillMode has a data length of 8 bits and denotes
whether or not the last picture of the play item in the
block bklkPlayitem{) is displayed as a still image.

When the value of the field StillMode is "0x01"
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field StillMode has a data length of 8 bits and denotes 25 whether or not
the last picture of the play item in the block blkPlayltem O is displayed as
a still image. When the value of the field StillMode is "0x01" 42 (binary), a
field StillTime that has a data length of 16 bits represents a still time

based on an if statement, When the value of the field StillMode is not
" @Ia,rgr? area d\ﬁﬁgasd%*&ie%lﬂ?opfﬁﬁit@%s 5eS8rvad ATimerftt

vajug with "Qx’ denotes.that it is, expressed;in, hexadecimal natation. This
applies to the “similar notation. A block blkSTNTable O manages an
attributeof 1110 the=clip- AY steebny, RID numbet; egcord positian @p the
record medium, and so forth that the play item of this block blkPlayltem()
rfahages Fig: 148h6Ws 3yhtax- that repfesentsiam dXantdie bfthei ts is
structure f a block blkPlayListMark() . 15 A field Length has a data
Irengt% of 37 bits and represents the data length immediately after this field

Length until the enghof the black blkPlaykistMark(hénfields tnat it is
NumberOfPlayListMark has a data length of 16 bits and represents the

aumbes ofplay 20 isEmarkscohtainéd inithis. blotk bikRlayllistMark(). the
Accarding to the next for loop statement, information of play list marks for
beffépiédétited by the field NumberOfPlayListMarks is

described. A block blkSTNTable () manages'an attribute of
the clip AV stream, PID number, record position on the
record medium, and so forth that the play'item of this
block blkPlayItem({) manages.

Fig. 14 shows syntax that represents an
example of the structure of a block blkPlayListMark().
A field Length has a data length of 32 bits and
represents the data length immediately after this field
Length until the end of the block blkPlayListMark{).

A field NumberOfPlaylListMark has a data
length of 16 bits and represents the number of play
List marks contained in this block blkPlayvListMark().
According to the next for loop statement, information
of play list marks for the number represented by the
field NumberOfPlayListMarks is described.

In the for loop statement, followed by an
area reserved having a data length of 8 bits, a field
MarkType 1is placed. The field MarkType has a data

iength of 8 bits and represents the type of a mark.
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In the for loop statement, followed by an 25 area reserved having a data
length of 8 bits, a field MarkType is placed. The field MarkType has a
data length of 8 bits and represents the type of a mark. 43 Play list marks
are defined as two types of marks that are an entry mark (Entry Mark)

and a link point(Link Poeint)This field MarkTypeyrepresents ong-etthese
types. To define a chapter, an entry mark is used. 5 Since link points less

Fetatedo thver present invehtion,rits desériptnavil beiomitted iThe (Link
foregoing field NumberOfPlayListMarks represents the total value of

ety iarks Bhdtink points A fielid REFFoRIARFH D4y 8 data IehGthrof
10.1.6.bits and describeg id@g

ifi%%t;_on informg ion. Playltem_id that
represents a play item to whi %pa mark s p%céé?’ A%ﬁ Mla?kﬁr%%%tamp

bas a«lata tength of 132 bitssand-describesa time starmp dhat representsa,
point to which a mark is placed. A field EntryESPID 15 has a data length
b £6 Bits andréprasentslithelvaluen bt tdPID Ba TS packetithatf ield

ains an elementary stream represented by a mark. A field Duration is
R bt thAt s & REE Rl Fof S b PARd R iepradonts

@g@g@,s%ggggsgrnig t@grygitégfn@ 20 kHz_ clock. W_hen the value stored
in this field Duration is "0", this field is meaningless. Fig. 15 shows syntax
that represents & cexantale Db theasstiucturerofteacipainformation fite /A o f
16 bits and describes identification information
PlayItem id that represents a play item to which a mark
is placed. A field MarkTimeStamp has a data length of.
32 bits and describes a time stamp that represents a
point to which a mark is placed. A field EntryESPID
has a data length of 16 bits and represents the value
of the PID of a TS packet that contains an elementary
stream represented by a maik. A field Duration is an
unsigned integer that has a data length of 32 bits and
that represents a measured result in the unit of a 45
kHz c¢lock. When the value stored in this field
Duration is "0", this field is meaningless.

Fig. 15 shows syntax that represents an
example of the structure cof a clip information file. A
field Typelndicator has a data length of 32 bits (4
bytes) and denotes that this file is a clip information

file. A field Typelndicator? has a data length of 32

bits {4 bytes) and represents the version of this clip

44



10

15

20

A

field Typelndicator has a data length of 32 bits (4 25 bytes) and denotes
that this file is a clip information file. A field Typelndicator2 has a data
length of 32 bits (4 bytes) and represents the version of this clip 44
information file. This clip information file has a block blkClipinfo O , a
blegk-hikSequencelnfa O , a block blkP.rograminfoo, a block blkCPIO, a
5 blockblkClipMarkO, and a block blkExtensionData O . A field
SequencelnfoStartAddiess, affeld rRrograminfoStatAddress, a field
CPIStartAddress, a field ClipMarkStartAddress, and a field
EXtEhSiSABDAES ArtAddress Bach have B dits fehighv 6f 32 10tbitscand

rg@@g&é%@}%&; éaﬁifre%s %1@8‘]2 %ofrgét%%rging block. The field

f
ExteensionDataStartAddress represen drt Address of the block

bikExtensiroDatad) a% the relativesnumbenofibyigs fram 15 the heginning,

of bytes of this clip information file. The relative number of bytes sta‘rts
Witk Y0t the evaled of this fisltEidensionDataStastAtdress is "0", it

enotes that the block blkExtensionData O does not exist in this file
: iﬁ&&?ﬁ&fﬁa{% - 20 THe"biotk BikCIipfnfé € afterdn’ ared” Fésevar having a
datajlength 0f 9 bits preceded by, the figlds that represents their start

address. The block bIkClipinfoO describes information about a clip
ExtensionDataStartAddress each have a data length of 32

bits and represent the start address of their
corresponding block.

The field ExteensionbDataStartAddress
represents the start address of the block
blkExtensionData() as the relative number of bytes from
the beginning of bytes of this clip information file.
The relative number of bytes starts with "0". Tf the
value of this field ExtensionDataStartAddress is "on,
it denotes that the block blkExtensionData{) does not
exist in this file "index.bdmv”.

The block blkClipInfo{) after an area
reserved having a data length of 96 bits preceded by
the fields that represents their start address. The
block blkClipInfo() describes information about a clip
AV stream that this clip information file manages. The
block blkSequenceInfo() describes information with
which sequences having continuous STCs and ATCs

{arrival time base) are managed as one sequence. The
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AV stream that this clip information file manages. The 25 block
blkSequencelnfo O describes information with which sequences having
continuous STCs and ATCs (arrival time base) are managed as one
sequence. The 45 block blk?rograminfo O describes information, for
eamipléabout threreficdding syistenrancd:aspect caticaafi the, clippAV
stream managed in this clip information file. The block blkCPIO stores

Srifohmation or 5 lexalfpl& sttt Charatierdtic pomt AferRAaticRCPP that

re r istic points h.as a,random .access start point in
e et E e & S8 itesin Tack” Bt Gimp
faoiat) suchasa ehapter position added £ 104 clipfor acue gpgration.
The block blkExtensionData() is an area that can store extension data.
eSiate tie blokek bikClhpMark Ordnt-the ook bikSefjueneglnfa© itbthe
t&% information file less relate to the present invention, their description

i

©18 BROHited SFigh 16 Shbs syhtx thatfepressits'af Sexampla &
Ahestucture of a blogk blkClipinfo &, A field |.ength has a data length of
32 bits and représents the data length immediately after this field 20
Length until theeend ef thehlack bik@lipinfo Oddoewed by-an ared: x
reserved having a data length of 16 bits, a field ClipStreamType is

Pplagéd. (Thefeld ClipStreanttypeshas & datatlengthcofition added to

a clip for a cue operation. The block
blkExtensionData{) is an area that can store extension
data. Since the block blkClipMark{) and the block
blkSequenceInfo({) in the clip information file less
relate to the present invention, their description will
be omitted.

Fig. 16 shows syntax that represents an
example of the structure of a block blkClipInfo{). A
field Length has a data length of 32 bits and
represents the data length immediately after this field
Length until the end of the block blkClipInfol().
Followed by an area reserved having a data length of 16
bits, a field ClipStreanType is placed.

The field ClipStreamType has a data length of
8 bits and represents the type of a clip AV stream.
The value of this field ClipStreamType is fixed, for
example, "1". A field.ApplicationType has a data

length of 8 bits and denctes how a clip AV stream (a
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8 bits and represents the type of a clip AV stream. 25 The value of this
field Cli.pStreamType is fixed, for example, "1". A field ApplicationType
has a data length of 8 bits and denotes how a clip AV stream (a 46 file
having an extension "m2ts") has been multiplexed. When the value of the

fi%‘[pllAp licationType is_"1", the correspongding clip AV stream,is.
répro%uliéflaa %ﬁ% réau%}r{ %%%ig/%anpictxﬂ?gc. “’I’hse ?Pe?dg A%Sﬁé]at%ﬁzr;%/ﬁg %sexed ‘

followved:b by amareadsesenved having adatailength of 31hits; Aflag e
IsCC5 has a data length of 1 bit and denotes whether or not the
comrespending th and the Mext chipare connetted by thetforegeing first lar
seamless connection, namely the method of which the value of the 10

ffaidl CBANECtionEondition'fs "5* ith thEblock® bikpabitern () 6f tHelpiay e
list, When the.value of the, flag ISCC5 s a%:'t@in?&a&%'ﬂ%% dengles that

clips are connected by the first seamless connection. A fie
TSRecordingRate representsthe 46 recerging rate.gf-a clig AV stream file
in the unit of bytes/second. A field NumberOfSourcePackets represents
tHE Mohfoer HP8blnee packatstcdritaingd irr & eiip VA stream Followet by

an area reserved having a data. length of 1024 bits, a block
féeffpe?ﬁef%&o%ﬁ% i%%‘%“fﬁggé"’di. B bidek %%*f?zﬁé’lﬁfb%ﬁaﬂf&o?é?mless

information Jhat represents the type;of packets thatisterea ¢lip AV ¢ e
stream. Since this block TSTypelnfoBlock() less relates to the present
ifiventibn; fisdetdilednCondition is "5" with the block
blkPlayItem() of the play list. When the value of the
flag IsCC5 is "1" (binary value), it denotes that clips
are connected by the firsf seamless connection.

A field TSRecordingRate represents the
recording rate of a clip AV stream file in the unit of
bytes/second. A field NumberOfSourcePackets represents
the number of source packets contained in a clip AV
stream. Followed by an area reserved having a data
length of 1024 bits, a block TSTypelnfoBlock(}) is
placed. The block TSTypelInfoBlock!{) steres information
that represents the type of packets that store a clip
AV stream. Since this block TSTypeInfoBlock() less
relates to the present invention, i1ts detailed
description will be omitted.

When the value of the foregoing flag IsCC5 is
"1, followed by an if statement, information is

described. Followed by an area reserved having a data

47



{82}

10

15

20

description will be omitted. 25 When the value of the foregoing flag IsCC5
is "1", followed by an if statement, information is described. Followed by
an area reserved having a data 47 length of 8 bits after the if statement, a
field FollowingClipStreamType is placed. The field
Foltawing€lipStream3Iype has acdatalengihof S:bitsands represents the
type of a clip preceded by the clip 5 corresponding to the clip information
%%‘/ré% FolleWed ‘bypart afediregeryedchaving adiata Térgthi of 32 bits, a field

Egﬁ%)/w CIiB for aéonFi Nam%is placed. The field i .
ollowingCripintormaiontileNAmé has *a datatlengihcofaotitfarki ts and

describes-the file,name0f 1¢ the clip information dile ¢ r%§p€9ng5nlggto the
next clip of the clip corresponding to this clip information file. The next
fieldr€lpCodEcidentifier has aidata ilefgthref S2ditsA(# ytesyand cwed
represents the encoding system of the next clip. In this example, the field

45 ClipCodetidentifier s fiket! fourfetttr tharaetert bring "RRTS!Ls, a
e rdin  system prescribed in.the 1ISO 646. Next, an area
f{@?@ %ﬁg?%9£é§€faﬁﬁ%tOoﬁg%F&%¥Hg&%qué?1? ﬁ&ﬁ'Swﬂax

reserved having a data its is placé

showing an exampie efi 20rthe stcture of g blockhlkPragraminfa Q.. A o
field Length has a data length of 32 bits and represents the data length

amniddiateRpafter this fikld béngthauntil dkesendofthechlock ile name of

blkPrograminfo.O . Followed hy an
the c¥ip informaticon file corresponding to the next

clip of the clip corresponding to this clip information
file. The next field ClipCodecIdentifier has a data
length of 32 bits (4 bytes) and represents the encoding
system of the next clip. In this example, the field
ClipCodecldentifier is a fixed four-letter character
string "M2T3" encoded according to a system prescribed
in the IS0 646. Next, an area reserved having a data
length of 8 bits is placed.

Fig. 17 shows syntax showing an example of
the structure of a block blkProgramInfo(). A field
Length has a data length of 32 bits and represents the
data length immediately after this field Length until
the end of the block blkProgramInfo (). Followed by an
area reserved having a data length of 15 bits, a fixed
value "1" having a data length of 1 bit 1s described.

A field SPNProgramSequenceStart has a data

length of 32 bits and describes a source packet number
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area reserved having a data length of 15 bits, a fixed 25 value "1" having
a data length of 1 bit is described. A field SPNProgramSequenceStart
has a data length of 32 bits and describes a source packet number 48
with which a program sequence starts in the corresponding clip AV

stream. A field ProgramMapPID has a data length of 16 bits and
?"e]pilesé”fﬁé eﬁe @alfﬂgéogfrtﬁréfﬁ%q&‘ean T8 packet %a% Sontdins a program

map, 2. sectiop; applicable tg.the pregram sgquences Adfield r s ymapp1p

NumberOfStreamsInPS has a data length of 8 bits and represents the
hamber ot:elementary:streainissdefirned imntherprogram sequéhee. Theue

field NumberOfStreamsInPS is followed by an area reserved having a
gatal1Bfgthiot 8 107itsS A6y to'the rieXtfor 166p Staterert Wil |

I lable of tream,ind ' fafi PID[st
RGeS] 5 ATIGeH BICirea mC b WSl Sar es) 16 Stared fo i

index treamCo are store

Lohumber sepresentediby thedield humberOiStreaminPS. pThe figkdy
StreamPID[stream index] represents thevalue of the PID corresponding to

therelermentary Streamurdescrilsdd lbesPNMT(Prograsremap Eableled in
referred by the program sequence. The next bloc

, k 20 .
biStrRAMEGTINGRBIERESEM IntieR) descrbel HFshmatioh ahsttte > 5
encading system, of @fe%emse@fxéﬁeﬁ%%%eae@swyltaﬁgm of 8

corresponding field StreamPID[streamindex].
bits.

According to the next for loop statement,
with a loop variable of a value [stream index], pairs
of a field StreamPID[stream index] and a block
blkStreamCodingInfo(stream index} are stored for the
number represented by the field NumberCfStreamInPS5.
The field StreamPID[stream_index] represents the value
of the PID corresponding to tThe elementary stream
described in the PMT (FProgram Map Tabkle) referred by
the program sequence. The next block
blkStreanCodingInfo{stream index) describes information
about the encodirig system of the elementary stream
represented by the corresponding field
StreamPID[stream index].

Fig. 18 shows syntax that represents an
example of the structure of a block
blkStreamCodingInfo (stream index). A field Length has

a data length of 8 bits and represents the data length
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Fig. 18 shows syntax that represents an 25 example of the structure of a
block blkStreamCodinginfo(stream index). A field Length has a data
length of 8 bits and represents the data length 49 immediately after this
field Length to the end of the block blkStreamCodinginfo(stream index).
Thredfibld: Lengthds fallowsdilby 4 fieldd StreamiCoding Tylpe having-d datee
length of 8 bits. The 5 field StreamCodingType represents the encoding

WPE6F et Blehfehitay Strsaht féprésdifted by #Evalue [stream index].

As the value ot heield StreameadingTyps fo1, example, valug [OxIB",

value "0x80", value "Ox8lI", value "0x90", and value are
slefised.OWhendhe valueof the figld: StreamGogding Typeds FOx1B", ithe
denotes that the encoding type of the stream is a video stream. When
the Valuetofehafield SudamcCodirgTypeisOX8e" emtOxaltdt denotes £
that th§ encoding type of the stream 15 is an audio stream. When the

fue”of thetiekd StreahiCBdinGTyFe ™ o%60" ¥ denbtesthifthe

encoding type of the siteamjs ap.OB stream, When the yvalue of the field
StreamCodingType is "Ox9l", it denotes that the encoding type of the

SStreanmiscan MBr20 stred@mr Acearding:to the hext if statementya 1 ue
information is described on the basis of the value of this field

"StrédmcodingTope Ovhen the ke of fiskStreamiGotingType #:o1™

are defined. When the value of the field
StreamCodingType is "0x1B", it denotes that the
encoding type of the stream is a video stream. When
the value of the field StreamCodingType is "0Ox80" or
"0x81", it denotes that the encoding type of the stream
is an audio stream. When the value of the field
StreamCodingType is "0x90", it denotes that the
encoding type of the stream is an OB stream. When the
value of the field StreamCodingType is "0x81", it
denotes that the encoding type of the stream is aﬁ MB
stream. According to the next if statement,
information is described on the basis of the value of
this field StreamCodingType.

When the value of field StreamCodingType 1is,
for example, "Ox1B" and thereby the elementary stream
represented by the value [stream index] is a video
stream, according to the if statement, a field

VideoFormat, a field FrameRate, and a field AspectRatio
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for example, "OxIB" and thereby the elementary stream 25 represented
by the value [stream index] is a video stream, according to the if
statement, a field VideoFormat, a field FrameRate, and a field
AspectRatio 50 are described, followed by an area reserved having a

data length of 2 bits, and a flag CCFlag is described. After the flag
CCFlag aT aréd fhsehied idlifly B0ata 18RGth ofAS7 bit§ And Ak aréas

r@%eggqumgm gdata pength of 128 hits e@&%@f&'gg% Mg, i ped.

VideoFormat has a data length of 4" bits and epresents the format of
video:dataheepresented bydhe valuedstteamdrdaxlerhign19 shews am 2
example of a list of formats of video data 10 represented by the field
VigeoForniat. AS ekemplified! inFig 197 theeformae of Vided datearisdata

iqentifi%g bé/f V?Iyg "0" to value 1? represented by 4 bits. Value "0" and

vaiau%g * 10 value 1%“%% réserved: Vaiue "1 to value "7" represent 480i,

576i, 480p, 1080k 15;'240p,.1080prand, 27 6p of farmals gf video data, ¢

respectively, Suffixes "i" and "p" of the video formats represent interlace
Scahmingrahdrprogeessivesscamming, rrespectivelys @rothezather hand,
numerals of the video 20 formats represent the numbers of scanning lines.

e TiRbForhats Have Heentstaiddiaidd ByAT (Intérationdl shows
e elealen LR BT 0044 (PGl AN 30D YR BT 1958
represented by the field VideoFormat. As exemplified-
in Fig. 19, the format of video data is identified by
value "O0" to value "15" represented by 4 bits. Value
"O0" and value "8" to value "15" are reserved. Value
"1" to value "T7" represent 4801, 576i, 480p, 10801,
720p, 1080p, and 576p of formats of video data,
respectively.

Suffixes "i" and "p" of the video formats
represent interlace scanning and progressive scanning,
respectively. On the other hand, numerals of the video
formats represent the numbers of scanning lines. These
videc formats have been standardized by ITU
(International Telecommunication Union)-R, RT.6&601-4
{4801 and 5761i), ITU-R BT.1358 (576p), SMPTE (Society
of Motion Picture and Television Engineers) Z293M {480p),
SMPTE 274M (1080i and 1080p) and SMPTE 296M (720p).

In the block

blkStreamCodingInfo (stream index), the field FrameRate
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of Motion Picture and Television Engineers) 293M (480p), 25 SMPTE
274M (1080i and 1080p) and SMPTE 296M (720p). In the block
blkStreamCodinglInfo(stream index), the field FrameRate 51 has a data
length of 4 bits and represents the frame rate of video data represented
rhysthe values[streastindex]. Fig. 20 shows arcexamplgof adist of frame
rates represented by the field FrameRate. As 5 exemplified in Fig. 20, the
Frerfie fates bf 9idedatata mare iderttified byhvalue®0"te Vakie "15"
éegresented 4 bits. Value "Q", value 5", and value "8" to value "15"

6 resShved Viie "1F 1§ valhl " ?&ﬁre@@nﬁ’éﬁ@@éﬂoﬁﬂ Az {A&heRt
atound 29719 2030 25, an GOROD(1001) iz (qamelyaroun

29.97 Hz) as frame rates (field frequencies), respectively allie "6~ and
evatue 1A' fepresent 50 4z and (60000/4.084):Hz {namelyrarpund 59:04-Hz)
as frame rates, respectively. 15 In the block blkStreamCodinginfo(stream
GiRfex)d tHefidld cAspectRatio has 8 Yate lengihief 4 bitd andrepresentsd
the ect rati fwdeq, gta represented, by the value [stream index].
f’Is!ﬁ)sﬁows?ivr? examplga dof a Iigs 8F 20 frame*fated fepitéserited b the

V@Q@sm@gtRaéugeA§e%@m@aned inFige21: the aspect ratio of video data

is identified by value "0" to value "15" of the field AspectRatio represented
rop4ditsnVali@40g a1} Hz {(namely around 23.97 Hz), 24
Hz, 25 Hz, and (30000/1001) Hz (namely around 2%.97 Hz)
as frame rates (field frequencies), respectively.

Value "6" and value "7" represent 50 Hz and

(60000/1001) Hz (namely around 59.94 Hz) as frame rates,

_ respectively.

In the block
blkStreamCodingInfo({stream index}, the field
AspectRatlio has a data length of 4 bits and represents
the aspect ratio of video data represented by the value
[stream_index]. Fig. 21 shows an example of a list of
frame rates represented by the field AspectRatic. As
exemplified in Fig. 21, the aspect ratio of video data
is identified by value "0" to value "15" of the field
hspectRatio represented by 4 bits. Value "0", value
"1", and value "4" to value "15" are reserved. Value
"Z" represents 4 : 3 as an aspect ratio. Value "3"
represents 16 : 9 as an aspect ratio.

In the block
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"1", and value "4" to value "15" are reserved. Value 25 "2" represents 4 : 3
as an aspect ratio. Value "3" represents 16 : 9 as an aspect ratio. In the
block 52 bl'kStreamCodinginfo(stream index), when the value of the field
StreamCodingType is "0x80", "0x81", "0x90" or "0x91", according to the
gzlcri tion of "else if" of the if statement, information is described on the

g@ K5 BF BB GGG fypeTepredbatat By the VAIGE SiRge theue ©f

description abaut streams;of encading typeg other thap,avideo stream.

less relates to the present inverition, the detailed description Will be
amitted=Big" 22 showssyntax that represents aptli-examplecof the 5 £+ of
structure of a block blk(PIC) of a clip information file. in an encoded
stream Suétt a8 ARVIPE G sfreafthab had bedr fiteiframhecconipresseds i s

th coding start position is_limited to rt of the encoded stream
O% g%e erg:@glﬂﬁ S%}/g%éﬁp( esen%%%skﬁficttehe) -Vﬁ " since

such as the beginnifg roup ure
(Gharacterstic-Raint Infermation) &ﬁﬁat@@a%eklaﬁ%@%@dg@é dgeqding
start positions. The CPI correlates reproduction times and addresses of a
filealm ctheriwerds; thee@R| has a tableadfénformatiorethat ¢epresents start
positions of decoding 20 units. When such a database is defined, if video

dataHréE jré’|51rod1l_iéé?d ﬂaﬁ?&ﬁf timee e ddiiress otthe! filescoriespbRding
tOtheredeugﬂgnp9§m895§9t§§ntax that represents an

example of the structure of a block blk(PIC) of a clip
information file. In an encoded stream such as an MPEG
stream that has been inter-frame compressed, the
decoding start position is limited to a part of the
encoded stream such as the beginning of a GOP (Group Of
Picture). A CPI {(Characteristic Point Information) is
a database of information of decoding start positions.
The CPI correlates reproduction times and addresses of
a file., In other wcrds, the CPI has a table of
information that represents start positions of decoding
units.

When such a database is defined, if video
data are reproduced from any time, the address of the
file corresponding to the reproduction position can be
obtained by referring to the CPI on the basis of the
reproduction time. Since this address is the beginning
of & decoding unit, the player can read the data from

the address of the file and quickly display a picture.
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obtained by referring to the CPI on the basis of the 25 reproduction time.
Since this address is the beginning of a decoding unit, the player can
read the data from the address of the file and quickly display a picture.
53 The start position of a decoding unit contained in the CPI (in this

example, the staet position g&@&@?ﬁi%@f%ff%%&ooﬁaﬁg B, (Entry
Point) entry. 5 In Fig. 22, a field Length has a data length’ of 32 bits and

represents thel dataengthimnmediatelys after this fielddrengd yntil the end
of the block bIkCPI O . According to the next if statement, unless the
VaRe of the fidldLength is™ " Tol6wed By &h Hosarsa réBerl@dhaving a
985 Igpgthnog 12 bits, a field CPIType is placed. The field CPIType has a
dafa éngt% 6f 4 bits and represents the type of the CPI. The next block

blkEPMap stores atable:that associates PIS-Malues, with bé{tagcgdqrgﬁa%
of the corresponding clip AV 15 stream file. Fig. 23 shows syntax that
pépresemtstan eramplrofaherstsicture oflatiockalkE RMap@d ikotlewed
%{.an area reserved having a data length of 8 bits, a field

ierotsteamPISERTRE & pidited Thé 20 ey of the block
P T A s s
lackbikERMap @ heActpediagite afenlopp statement, with,adoep, an
variable
area reserved having a data length of 12 bits, a field
CPIType is placed. The field CPIType has a data length
of 4 bits and represents the type of the CPI. The next
block blkEPMap stores a table that associates PTS
values with byte addresses of the corresponding clip AV
stream file.

Fig. 23 shows syntax that represents an
example of the structure of a block blkE?Map().l
Followed by an area reserved having a data length of 8
bits, a field NumberOfStreamPIDEntries is placed. The
field NumberOfStreamPIDEntries has a data length of 8
bits and represents the number of entries of blocks
blkEPMapForOneStreamPID's in the block blkEPMap{() .
According to a for loop statement, with a loop variable
of a value [k}, information about entry points is
described for the number represented by the field

NumberOfStreamPIDEntries.

In the for loop statement, a field
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of a value [K], information about entry points is 25 described for the
number represented by the field Numbe.rOfStreamPIDEntries. In the for
loop statement, a field 54 StreamPID[k] has a data length of 16 bits and
represents the value of the PID of a transport packet that transports an
elementaﬁy stream referred from a block blkEPMapFor.OneStreamPID as

LIRATENR 6 th3 bR R DIKEPRER O (Hereih&iter Uasfibed as the
Qél -t hlock bikEEMapRorOneStigampIDy. Eallowed by an area resepved

avmg a data length of 10 bits, a field EPStreamType[K] is placed. The
field EPSreamdype[kl has eedatalength of 4bits 1@ aad represents the
type of an elementary stream referred from the [k]-th block

W@wﬁé#@@%@@ﬁp@ il NumberOfEPCoarsettriesfk] has a
ata e f d repres ts the number,of e tr|e5| a cqarse
un kng n(s%ub faa%l ( %lﬁf'él)’in es% bﬁ_locknh (ﬁ§ th

searc coarse

HkERMapEer wPIQ:]Aegﬁ{gIINymberOfEPFlneEntrleS[k] has a
data length of 18 bits and represents the number of entries in a fine unit

search sub tabdie (ER $ite tapleyrin the[k]-theblocked having a data

blkEPMapForOneStreamPID. A field 20
EPMAPFSrDNEStReRRTPI D%téﬁtﬁél&re%gﬁ{f RESR &S lehbth DFR2iRand

AT SRehsRoslon o 0 beanng e ek
and represents the type of an elementary stream
referrad from the [k]~th block blkEPMapForOneStreamPID.
A field NumberOfEPCcarseEntriesik] has a data length of
16 bits and represents the number of entries in a
coarse unit search sub table {EP coarse table) in Lhe
[k1-th block blkEPMapForCneStreamPID. A field
NumberOfEPFineEntries([k] has a data length of 18 bits
and represents the number of entries in a fine unit
search sub table (EP file table) in the [k]-th block
blkEPMapForOneStreamPID., A field
EPMapForOneStreamPIDStartAddressik] has a data length
of 37 bits and represents the relative byte position of
the beginning of the [k]l-th block
blkEPMapForCneStreamPID in the bleck blkEPMap(). This
value is represented by the number of bytes from the
first byte of the block blkEPMap().

After the description of the foregoing for

loop statement, followed by a padding word having a
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value is represented by the number of bytes from the 25 first byte of the
block bIkEPMap(). After the description of the foregoing for loop
statement, followed by a padding word having a 55 data length of an
integer multiple of 16 bits, according to a for loop statement, with a loop

yarigble. of arvalue [k}, blogks,e multiple of 16 bits,
blkEPMapForOneStreamPID(EPStreamType[k], 5

NumberOfg PCoarsetentriésikl; anda NemaberOfEREneEntriesfk])s afezble
stored for the number represented by the field
Nurtb&rofStreamPIDEREESS In other words, the argument

OfEPCoar Entrie%[ resents the number of entries
D ared B 10 S PN BB &% Horec in the aub table
NER»coarsetable).ddkewise-theiargument NumberOfEPFineEntriesk]
represents the number of entries PTSEPFine's and entries SPNEPFie's

Mtoved if FRUbaEDler(ER:find table): Hereihafterl theo5 argumentbe

NumberOfEPCoarseEntries[kI]eand the arggjment ,
i BEFOYEPFimeErthEs k] Gre sOMBtRES teterr8atd a8 the riiber of!

Sntes Ng,and the number, of enries, N, tespeetively. Fig. 24-shows, |

syntax that represents an™ 20 example of the structure of a block
HikERMapForQneStreamPID(EP stieamdype: N, INf alias elesceibe!

semantics of the block blkEPMapForOneStreamPID(EP stream type, No,
q@ﬁ;ies SPNEPCoarse's stored in the sub table (EP
coarse table). Likewise, The argument
NumberCfEPFineEntries (k] represents The number of
entries PTSEPFine's and entries SPNEPFie's stored in
the sub table (EP fine table}. Hereinafter, the
argument NumberQfEPCcarseEntries{k] and the argument
NunmberCQfEPlinebEntries(k] are sometimes referred to as
The number of entries Nc aﬁd the number of entries NEf,
respectively.

Fig. 24 shows syntax that represents an
example of the structure of a block
blkEPMapForOneStreamPID(EP stream type, Nc¢, Nf). To
describe semantics of the block
blkEPMapForOneStreamPID(EP stream type, Nc, NIi),
meaning of an entry PTSEPStart and an entry SPNEPStart
that are entries as the sources of data stored in the

block blkEPMapForOneStreamPID(EP stream type, Nc, Nf)

will be described.
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meaning of an entry PTSEPStart and an entry SPNEPStart 25 that are
entries as the sources of data stored in the block
blkEPMapForOneStreamPID(HP stream type, No, Nf) will be described.
56 An entry PTSEPStart and an entry SPNEPStart associated with the
entry PTSEPStart represent entry points of an AV stream. An entry
PTSEPFine afAd afi"éritiy PTEEPToaiSe assboitted WithvarbPEhtRrStart

' F;TS%%PH e 5 are %?]taicr]é‘ed frorp Iighe Sﬁggﬁeéwgr PTSEPStart. In addition,

an entry S NEBEiIRG andan antf rsbadSOCTaBa With 4 ©Y
en-SBNEPFiRe are obtained from the,same satiy SPNEPStast. Fig. 25

shows an example of formats of the 10 entry PTSEPCoarse and the entry
RTSERFHE: TheRTES e namely-theteniryR TSERStatt; hag ardatadength

of 33 bits. When the MSB and the LSB of the entry PTSEPStart are 32-th
Bt Sn@ BHAIHE Fesheehively &n TRE e xaintgle shawh if FRy: 25, 1%bits from

tQﬁa%’?FTot?lit toa}lS ghe Jr%]tl"élglf%g%he entray PTSEPSta}:rt are used for the
" Ine an ?Re%n ry

entry PTSEPCoarse for“a coarse unit search. ntry-PTSEPCoarse
allavesptos a:seasehswith acegolution in:the range framSeg sgeonds, to
26.5 hours. Eleven bits from the 19-th bit to the 9-th bit of the entry 20
PPSEPStart Areusad for faeenty PTSEPEIRE forarfine unit search. The

entry PTSEPfine allows for a search with a resolution in the range from
5.7 milliseconds Yo 1¥f§5 Eg‘@&?ds?%hg)i%]b% Stihd 8RR PTSEP SR is

entry PTSEPCoarse and the entry PTSEPFine. The PTS,
namely the entry PTSEPStart, has a data length of 33
bits. When the MSB and the LSB of the entry PTSEPStart
are 3Z-th bit and 0-th bit, respectively, in the
example shown in Fig. 25, 14 bits from the 32-th bit to
the 19-th bit of the entry PTSEPStart are used for the
entry PTSEPCoarse for a coarse unit search. The entry
PTSEFPCoarse allows for a search with a resolution in
the range from 5.8 seconds. to 2Z6.5 hours. Eleven bits
from the 18~-th bit to the 9-th bit of the entry
PTSEPStart are used for the entry PTSEPFine for a fine
unit search. The entry PTSEPfine allows for a search
with a resolution in the range from 5.7 milliseconds to
11.5 seconds. The 19-th bit of the entry PTSEPStart is
commonly used for the entry PTSEPCoarse and the entry
PTSEPFine. Nine bits from the O-th bit to the 8-th bit
on the LSB side of the entry PTSEPStart are not used.

Fig. 26 shows an example of the formats of
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commonly used for the entry PTSEPCoarse and the entry 25 PTSEPFine.
Nine bits from the O-th bit to the 8-th bit on the LSB side of the entry
PTSEPStart are not used. Fig. 26 shows an example of the formats of 57
the entry SPNEPCoarse and the entry SPNEPFiine. The source packet

t;ﬁg“%%rt pamely,the-entry 3PNERSIaI hag a- Jataength,of 32 bits, When

e MSB and the LSB of the entry SPNEPStart are 31-st bit and 0-th bit,
dnthe 5 example shawpdn: Fich 26e al bits froamthe 3 1sstit t@ the- 04k bita
of the entry SPNEPStart are used for the entry SPNEPCoarse for a
Goarse BRiT sBarch. Sevehtden biig frant-the 163th kited thew-thobit 6F the
ntry SPNEPStart are used for th fntQ{ 'NEPFine 10 for a fine unit
it

P
Saréh "The SRty SPNEPFIAE allows for s?%%a%%dfoplﬁﬁ o Afound'ss ME’
dMega Byte) Ay.steean if%%.itléq{'a squrcg packetnumber.asy st it

predetermined number of bits on the MSB side of the entry
tSPNEPCharse 15 mayrbe hsec rForexamle, seventeenditsSrain fhe 31

st bit to the 16-th bit of the entry SPNEPStart may be used for the entry
tEPNEPCoarse ihd Sevérteen bits Frort thé T 64A bit t53RE Bth bit of the

Ly SENERSIAR maybe ysed for e sty SENEEFine. 20 Based gn

oregomg,i’he en T art ‘and the entry SPNEPStart are

rgefineg:as follows pAs shewn in Fig: 28, therentry-PEREPtarbisz anine
unsigned integer that has a data length of 33 bits

for a fine unit search. The entry SPNEPFine allows for
a search for up to arcund 25 MB (Mega Byte} AV streamn
file.

For a source packet number, a predetermined
number of bits on the MSB side of the entry SPNEPCoarse
may be used. For example, seventeen bits from the 31-
st bit to the 16-th bit of the entry SPNEPStart may be
used for the entry SPNEPCoarse and seventeen bits from
the 16-th bit to the 0-th bit of the entry SPNEPStart
may be used for the entry SPNEPFine.

Based on the foregoing, the entry PT3SEPStart
and the entry SPNEPStart are defined as follows.

Ag shown in Fig. 2%, the entry PTSEPStart is
an unsigned integer that has a data length of 33 bits
and represents a PTS having a data length of 33 bits of
a video access unit that starts with a random

accessible picture (for example, an IDR (Instantaneous

Decoding Refresh) picture or an I {(Intra) picture} of
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and represents a PTS having a data length of 33 bits of 25 a video access
unit that starts with a random accessible picture (for example, an IDR
(Instantaneous Decoding Refresh) picture or an | (Intra) picture) of 58 an
AV stream. As shown in Fig. 26, the entry SPNEPStart is an unsigned
integer having a data length of 32 bits and represents the address of a
$6urée paérétaficluding the 5 first byte of a video access unit associated

with the _entry, BTSEPS(art jn an AV strean fle- The eniry, SENEPStar s
represented as a source packet number. The entry PNEPSstart is

counted: ag2avalue thay starts Withy'1: apd increments byt faveagh s and
source packet 10 from the first source packet of an AV stream file.
ReferdngtoEigt 24, thédiecks bikERMapForOneStrelaaiPID(EP streagn the
té%pe, Nc, Nf) describes a first for loop statement and a second for lo?%e

Atehrerity Fhie fifstoro8h %teﬁ&r?\%ﬁ?déléb]rﬁ)eé %04 Sty BabI& {EP
coarse table):for a coarse,unit, searel., The second for lnop statement

describes a sub table (EP fine table) for a fine unit search performed on
thenbasis of thei seareh resudhafdhe subiable {EP<coasse: dableh-20:-The

first for loop statement is immediately preceded by a field

EPFireTable StartAddiess ITREfield EPFiheTabfe StarAbdiessthasta r t s
gq%t%‘rle“%‘h of 3 bits and represpnts fhe start address of the Trstbyte of
from the first scurce packet of ah AV stream file.

Referring to Fig. 24, the block
blkEPMapForOneStreamPID (EP stream type, Ng, N}
describes a first for loop statement and a second for
loop statement. The first for lcop statement describes
a sub table (EP coarse table) for a coarse unit search.
The second for loop statement describes a sub table (EP
fine table) for a fine unit search performed on the
basis of the search result of the sub table (EF coarse
table).

The first for locp statement is immediately
preceded by a field EPFineTableStartAddress. The field
EPFineTableStartAddress has a data length of 32 bits
and represents the start address of the first byte of a
field ReservedEPFine[EP fine id] of the second for loop
as the relative number of bytes from the first byte of

the block bilkEPMapForOneStreamPID(EP stream type, Nc,

Nf}. The relative number of bytes starts with value
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field ReservedEPFine[EP fine id] of the second for loop 25 as the relative
number of bytes from the first byte of the block
blkEPMapForOneStreamPID(EP stream type, Nc, Nf). The relative
number of bytes starts with value 59 nDrr The first for loop statement is
'repeated with a loop variable [i] the number of times presented by the
number of entries of the sub table (EP coarse 5 table). Pairs of a field
RefToEPFinelDfi], antéitry: PTSEPCoarsefi&fd anlentigereated with

aSPI}I)gPC\Qaars:.Le' are trzfeg:hfgr themrﬂ)uen%berfrergr.esentedrtéy thnetnu er of
en]trleé)No. 1n the first T r loop sféltlement, the field RefToEPFinelif has a

tdata length of 18 hits and-10 represents the entry|number injhe sub table
(EP fine table) of the entry PTSEPFine associated with the entry
tRTSEPCoadrse represented byithe fieldRPESEPCoarse]i] ,precedetd:loy the

field RefToEPFinelD[i] . The entry PTSEPFine and the entry
PTSEPEOASe ddgocidtdd With*T5 this ety BFSEPETE arediitained” =2

f . PTSEP t.. The fi RefToEPFinelDli] is_qobtai
i o EXSER o T e pSe oo ened.

reescribed in-the seconddfer loop-statemens. After the first for loop
statement, followed 20 by a padding word, the second for loop statement

R fdederibedsThe seeond fotddap staterientds rdpedtéd switing loop
variable [EP fine id] the number of times re}g)resqnted b\éthe number, of

ﬁ%%ﬁgg %?ﬂ% guﬁntry number in the sub table (EP fine

table) of the entry PTSEPFine associated with the entry
PTSEPCrarse represented by the field PTSEPCcarsefi]
preceded by the field RefToEPFinelID[i]. The entry
PTSEPFine and the entry PTSEPCoarse assocliated with
this entry PTSEPFine are obtained from the same entry
PTSEPStart. The field RefTocEPFinelID{i} is obtained by
the value of the loop variable [EP fine id] defined in
the crder described in the second for loop statement.
After the first for loop statement, followed
by a'padding word, the second for loop statement is
described. The secend for loop statement is repeated
with a loop variable [EP fine id] the number of times
represented by the number cf entries Nf of the sub
table {(EP fine table). Pairs of a field
ReservedEPFine [EP fine id] having a data length of 1
bit, a field IEndPositionCifset[EP fine id] having a

data length of 3 bits, a field PISEPFine[EP fine id]
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table (EP fine table). Pairs of a field 25 ReservedEPFine[EP_fine_id]
having a data length of 1 bit, a field IEndPositionOffset[EP fine id] having
a data length of 3 bits, a field PTSEPFine[EP fine id] 60 having a data
length of 11 bits, and a field SPNEPFine[EP_fine_id] having a data length
of 17 bit are stored for the number relg%esented by the number of entries

NI AMShg of thede Heltt theé field 5 PTSEPFREFEP fihdSdPand the field
SPNEPFinelER fine,id] %@ﬂe%@@i%fyapﬁélég%en d, the-entyy

SPNEPFine, respectively, referred from the sub table {EP fine table?f)%
the dasiscafdbe teap vasiabledEP-fine-ridk: 49rkhaientty PHSERGQasse o ¢
and the entry PTSEPFine and the entry SPNEPCoarse and the entry
SENEPFné‘are ditaimeds follows. Assuing thdtsubiableé (EP fine

tg?l,f%ﬁ Qé?ér;%@;grﬁries.%gar%qggin the -S%in ing order of the values of

associate a art. a%ﬁeen r§/ EPFine is obtained from

therporespanding rentty PTSERSfadaccqrding, to the follgwing formula
(1). PTSEPFine[EP_finé_id] = (PTSEPStart[EP fine id] >>9)/ 211 .. (1)

The: relationshiF §éeierctherentyePTSEP Coarse-dnd-thed 20rom the
corresponding entry PTSEPFine is expressed by the following formulas

@Y antqB3Y). PTSEPEbARsEiFL (PTSEP SIER[RETFEEPRine DR >:000) /
2195 (Ep fine id).

The entry PTSEPCcarse and the entry PTSEPFine
and the eniry SPNEPCcarse and the eﬁtry SPNEPFine are
obtained as follows. Assuming that sub table (EP fine
table) contains Nf entries arranged in the ascending
order of the values of associlated data SPNEPStart.
Each entry PTSEPFine is obtained from the corresponding
entry PTSEPStart according to the following formula (1).
PTSEPFine [EP_fine_ id] = (PTSEPStart[EP_fine id] >> 9) /
21
The relationship between the entry PTSEPCcarse and the
corresponding entry PTSEPFine is expressed by the
following formulas (2) and (3).
PTSEPCoarse({i] = (PTSEPStart[RefToEPFineID{i] >> 19) /
2% o2
PTSEPFine [ReFToEPFineID[1]] =
(PTSEPStart [RefToEPFineID[i]] >> 9) / 2'* .. (3)

Each entry SPNEPFine 1s cbtained from the

corresponding entry SPNEPStart according te the
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PTSEPFine[ReFToEPFinelDJi]] _ 25 (PTSEPStart[RefToEPFinelD[i]] >>
9)/2"..(3) Each entry SPNEPFine is obtained from the corresponding
entry SPNEPStart according to the 61 following formula (4).
SPNEPFine[EP-fine-id] = SPNEPStart[EP-fine-id] / 21' (4) The

delatiopship hetween the entry 5 SPNEPCoarse and the corresponding
entry SPNEPFine is expressed by the following formulas (5) and (6).

SSRNEPCoarsa{i] = SENEPStartfRefToEREINeID(H] £{5) id] / 2
SPNEPFine[RefToEPFinelD[i]] = SPNEPStart[RefToEPFinelD[i]] / 211 ..
((65 10 In the foregoing formulas (1) to (6), symbol ">> x" denotes that bits
having digits. excegsa%f.x bitgion tgg LSB sidg are us%d. Next, a block

blkExtensionData() for stéﬁﬁg e ens&r‘fﬁgt%wiﬁ%eed)es%?fbed. This

sblegk 45 bikExtensionRata-Q.is-definedisuch itean-stotepredetesmined

extension data. The block blkExtensionData O can be described in each
egfthefiteCindex bdmvidhatstores drpirdex tabld,the fited "Y06xx.mpls"
that stores a play list, and a clip 20 information file "zzzzz.clpi". Fig. 27

SERGWS S5taK that repreBRRESdrf X aRiple 6fthe SWuttuké of a block’’
shlikExtensiopPala0 e netpri] 1 =

SPNEPStart [RefToEPFineID[11} / 2' .. (6)

In the foregoing formulas (1) to (&), symbol
">> x" denotes that bits having digits in excess of x
bits on the LSBE side are used.

Next, a block blkExtensionData(} for storing
extension data will be described. This block
bikExtensionData(} is defined such it can store
predetermined extension data. The block
blkExtensionData({) can be described in each of the file
"index.bdmv" that stores an index table, the file
"uxxxx.mpls" that stores a piay list, and a clip
information file "zzzzz.clpi”. |

Fig. 27 shows syntax that represents an
example of the structure of a block blkExtensionDatal().
A -field Length has a data length of 32 bits and
represents the data length immediately after this field
Length until the end of the block blkExtensionData() in
bytes. Unless the data length represented by the field

Length is "0", followed by an if statement, information
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A field Length has a data length of 32 bits and represents the data length
immediately after this field 25 Length until the end of the block -
blkExtensionData() in bytes. Unless the data length represented by the
field Length is "0", followed by an if statement, information 62 is
described. A field DataBlockStartAddress has a data length of 32 bits and
repreSeiits e start address of a block DataBlock() that stores the main

body of 5 extepsjon. data,of ihis syntax.as the felative numoer of Jaytes

from the beginning of bytes of the block blkExtensionData(). In other
werds; the relative> numbet Of bytes-stars withh'@". siherfield ddress of a
DataBlockStartAddress needs to satisfy a 32-bit 10 alignment condition
thie foll st aBdtaBlock StartAddress 96 4116 Fodwed by ancdrea

d having a data length of 24 bits, a field N OfExtDataEntri
% BB ThE R NombBIOIDAGENTies RS A BLEL 15 Tergi BB o°

bigs and represents the aumbsr of gptries: okexiension dafa,stored in the
block DataBlock() of the block blkExtensionData() . Entries of extension

datarstorsniniarniation necessarytdhebtaincthe smain hibody:Gfzexienrsion
data. In this example, entries of 20 extension data are a block ext data

BRI Thatfis feohfsosterst-a figtd ExtDataType! @ field EftDataVersion,
adileld ExtDataStaridaress, and afield ExtRatalenoth. 55y ;¢
alignment condition that follows.
DataBlbckStartAddress % 4 = 0

Followed by an area reserved having a data
length of 24 bits, a field NumberOfExtDatakntries is
placed. The field NumberOfExtDataEntries has a data
lengﬁh of 8 bits and represents the number cf entries
of extension data stored in the block DataBlock{) of
the block blkExtensionbData{). Entries of extension
data store information necessary to obtain the main
body of extension data. In this example, entries of
extensicn data are a block ext data entry() that is
composed cof a field ExtDataType, a-field ExtDataVersicon,
a field ExtDataStartAddress, and a field ExtDatalength.
In the block blkExtensionData(), blocks
ext data entry(}'s exist for the number represented by
the field NumberxOfExtDatafniries according to the first
for loop statement.

The field ExtDataType has a data length of 16
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In the block blkExtensionData O, blocks ext data entry() 's exist for the
number represented by 25 the field NumberOfExtDataEntries according
to the first for loop statement. The field ExtDataType has a data length of
16 63 bits and denotes that extension data contained in this block
hlkExtensionPata:arecextension data; for airecording apparaius..The, i <
value of this field ExtDataType is a first value with which extension data 5
Fdreddetified: The yake 6t thd fieRI"ExtBrataTypecandbé defined to be

assi n(gd by a licensor of a st%ﬂdard_ %r]]cludir%g this blogk
BikEXtenSionDatL 6% Thefielt ExtbatdVersionid 2seécontialue with

swhigh @xiepsion; data are identified, The-field ExtDataVersion.qan,be 10,
defined to represent the version number of this extension data. In this

ableck bikirxtenistahDatar@, twol o mofe entriesiof biockextadataentryfs n
cannot exist when the values of the field ExtDataType and the field

Pextiratavésionof eSS énties ar® he'sdame eI5 Phe figlgx standard

(ExDaiaStardess has,a data engih of 32 s ayd represerts te st
aaar X ala

&8ss of extension data correspondiné“?o eentry (block ext

reny))-of extension; data that-cotain this<figld ExtRataStartAddrgss.the

field 20 ExtDataStartAddress represents the start address of extension
ddata ext edataastthe reldtive Number of Bytes tiernakie begimmingaof bydes
dg¥Tgégp%% represent the version number of this
extension data. In this block blkExtensionData(), two
or more entries of block ext data entry{) cannoct exist
when the values of the field ExtDataType and the field
ExtDataVersion of these entries are the =zame.

The field ExtDataStartAddress has a data
length of 32 bits and represents the start address of
extension data corresponding fo the entry (block
ext data entry()) of extension data that contain this
field ExtDataStartAddress. The field
mxtDataStartAddress represents the start address of
extension data ext data as the relative number of bytes
from the beginning of bytes of the block
blkExtensionData (). The field ExtDataStartAddress
needs to satisfy a 32-bit alignment condition that
follows.

ExtDataStartAddress % 4. = 0

The field ExtDatalength has a data length of
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blkExtensionData O . The field ExtDataStartAddress needs to satisfy a
32-bit alignment condition that 25 follows. ExtDataStartAddress % 4 =0
The field ExtDataLength has a data length of 64 32 bits and represents
the data length of extension data corresponding to the entry (block ext
data entrg O) of extension data th tccgftaint e fielg ExPata ,
StartAddress Thé datE Bt is 5 feprasentad I byte s Whéh Bhitried!
(blocks ext.dataentry(),'s) of, extension.data ate gescribed for the number
represented by the field NumberOfExtDataEntries, a field padding word
havingia datalength( of) L& bits: and 10compbsed dffany data seduendess
repeated the number of times LI as pairs of two fields. Thereafter, the

Hleéik DataBlotke thatstorés e Tnain body ot ekterfsion Bath® is

descgb%d.nyé%blpckaag%lglock O stores at least one entry of extension
data. EACH entry of exténsion 15 data ext data is obtained from the block

DataBlock O fased en the foregeing figld ExtPatastartaddress and, figld

ExtDataLength. Fig. 28 shows the relationship of references of entries of
data ém theoblodk bikExtensionRataheA 20 fieldiengthrriepresents thesddtad
length immediately after the field Length until the end of the block

Bl kiehsbhDAta() ARG DA B HHAddEss & ©1°1

padding word having a data length of 16 bits and
composed of any data seguence is repeated the number of
times L1 as palrs <f two filelds. Thereafter, the block
DataBlock{) that stores the main body of extension data
is described. The block DataBiock{) stores at least
cne entry of extension data. Each entry of extensiocon
data ext data is cobtained from the block DataBlock ()
based on the foregoing/field ExtDataStartAddress and
field ExtDatalength.

Fig. 28 shows the relationship of references
of entries of data in the block blkExtensionData(). A
field length represents the data length immediately
after the field Length until the end of the block
blkExtensionData(). A field DataBlockStartAddress
represents the start position of a block DataBlock().
Biocks ext data entry's are described for the number
represented by a field NumberCfExtDataEntries. A field
padding word having any data length is placed bhetween

the last block ext data entry and the block DataBlock().
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represents the start position of a block DataBlock(). Blocks ext data
entry's are described for the number 25 represented by a field
NumberOfExtDataEntries. A field padding word having any data length is
placed between the last block ext data entry and the block DataBlock().
65 In the block pataBlackQ. extensiondata @x!_datasepresenied by a
block ext_data_entryO is placed. The position and data length of each of
extensionzdata ext data's are-represanted by.acfield 2 entry () is
ExtDataStartAddress and a field ExtDataLength of the corresponding
blotk@xt datd enBYO 1 TREE! the SrdEr tef eention dateextdatd's in the
ck DataBIogg(E) ma}\(tno need to match the order of the corres#)fnding
fr st

- bl
%T{g%inesﬁodéta entry(s 0 Wheh extension dataate Struciiréd

tayers of the-hleakiDataBlogk(ythat stares themain. body of the,extepsion

data and the block ext_data__entry() that stores access information for
extensnodataroontdinedirethe bledlkeDataBlgekQ, a THhiplurality of rde r
entries of extension data can be stored. Next, an example of a method of

Lredtingaht teadifg thé& toredGihg exterision data Wil be tRseABEE LKy,

£9.Js a2 flow t showi n example of a process of writing data in the
e F R onDats B g1 0 38 Shows am Sl o Wi 16
iextension-gatacye adged rgs an£n+1)-th entry to the block

blkExtensionData O such that the block blkExtensionData() is rewritten.

When extension data are structured in two
layers of the block DataBlock() that stores the main
body of the extension data and the block

ext data_entry() that stores access information for

_extension data contained in the block DataBlock{), a

plurality of entries of extension data can be stored.
Next, an example of a method of creating and
reading the foregoing extension data will be déscribed.
Fig. 29 is a flow chart showing an example of a process
of writing data in the block blkExtensionData(). Fig.
29 shows an example of which extension data are added
as an (n+l)~th entry to the block blkExtensionData ()
such that the block blkExtensionData() is rewritten.
First of all, at. step S10, the data length of
extension data to be written is obtained and set as the
value of the field ExtDatalengthin+1}. The notation
"[n+ll" represents an (n+l)~th entry number. At the

next step S11, the values of the field ExtDatalength
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First of all, at. step 510, the data length of extension data to be written is
obtained and set as the 25 value of the field ExtDataLength[n+l]. The
notation "[n+l]" represents an (n+l)-th entry number. At the next step 511,
the values of the field ExtDatalLength 66 and the field
ExtDataStartAddress of blocks ext data entry( 's listed in the current block
BIRExtensiohDatal Ocarelchiecked vhtidbie ese stafe lof thekblock
DataBlock() is obtained. 5 At the next step S12, it is determined whether

6ot fRe BISTK DataBIotk Hass coftinutus “Hé& GPea 844 fo or larger
thapghe data length. represented;by. the field, ExtDatalengthlpfli thate 1y,

represents the data length of extension data to be 10 written. When the
deaterminedtresulb deénotes shatdalack £2ataBlockO has such an area, the
flow of the process advances to step S14. In contrast, when the
determined reiiilt [dendtes that Hieblotk DataBloek(ebeshobRave a 15

continuous free area that is in excess of the data length represented b

%?é %lle q Ex%atgfgnéct%f}m ,%Cég fle(g%}% #ﬁeoﬁr%fészl%vfnccé%% %?eupogf&
At-stepHl3, thevalue.of the field-Lengthof the-black hlkExtensionData()
is increased such that a continuous 20 free area that is equal to or larger

thanithe datae demgth repreSented hixthedfteld. ExtDatdberigthfn+]tis
created in the block DataBlock(). After such a free

.represents the data length of extension data to be

written. When the determined result denoctes that block
DataBlock () has such an area, the flow of the process
advances To step S514.

In contrast, when the determined result
denotes that the block DataBlock() does not have a
continucus free area that is in excess of the data
length represented by the field ExtDatalengthin+l]l, the
flow of the process advances to step 513. AL step 513,
the value of the field Length ¢f the block
plkExtensionbData(} 1s increased such that a continuous
free area that 1s egqual teo or larger than the data
length represented by the field ExtDatalengthlnt+l] is
created in the klock DataBlock({}). After such a free
area has been created, the flow of the process advances
to step S14.

At step S14, the start address of the area in
which.the extension data are written i1s decided such

that the wvalue of the start address is set to the field
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area has been created, the flow of the process advances to step S14. 25
At step 514, the start address of the area in which the extension data are
written is decided such that the value of the start address is set to the
field 67 ExtDataStartAddress[n+l]. At the next step 515, the extension

dataext. datain+llhaving the data length fepresentediby the-field .,
ExtDataLength[n+]] that has been set at step S10 are written from the

fieldeh ExtDataStartAddress{na 11 After therdata have beenawritten; the
flow of the process advances to step 516. At step 516, the field

BDAAtBAGI[MH] ahd tHe fidldl ExtDatastaftAdafessin] aresddedso
the block 10 _ext data entr.y(). In the foregoing, it is assumed that the
aec StaB%tag(g[%g ‘E I %rom Tisl%d; gJ_etl%

%?65& tﬁl?lj—_:xtension é" 6rzev‘"\\/frjftjfen as béeen read” from a record

medidm-such.asa disc-and,stored in the memory of the recording
apparatus. Thus, the increase 15 of the block blkExtensionData O by

changing thevahser of tiee fieldd engtreatstep S48iis performéea by ther cf
system. The system properly allocates the memory: Fig. 30 is a flow chart

'ShOWHE S BRafpPIEBE S5protesd-6Freddihy etEnsSibRtdatd from-the
Block2GBkpxiensigniatat).. Teprgoesgoihe figw chart shown in Fig.
30 can be applied both to a reproguctlon- only record medium and a
necordableteeontmeditiint 1] are added to the block

ext data entry().

In the foregoing, it is assumed that the
block blkExtensionData() to be rewritten has been read
from a record medium such as a disc and stored in the
memory ©f the recording apparatus. Thus, the increase
of the klock blkiExtensionData() by changing the value
of the field Length at step 513 is performed by the
system. The system propeiiy allocates the memory.

Fig. 30 is a flow chart showing an example of
a process of reading extension data from the block
blkExtensionData(}. The process of the flow chart
shown in Fig. 30 can be applied both to a reproduction-
only record medium and a recordable record medium.
First of all, at step S520, the value of the field
ExtDataType is obtained from‘the standard on which
extension data to be read are based. At step 521, the

value of the field ExtDataVersion is obtained from the

type of extension data to be read.
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First of all, at step 520, the value of the field ExtDataType is obtained
from the standard on which 25 extension data to be read are based. At
step 521, the value of the field ExtDataVersion is obtained from the type
of extension data to be read. 68 At the next step 522, each of blocks ext
data entryO's listed in the block blkExtensionData O is read one by one.
At step 523, itais determmned wiether33e hot thecvalads dfithelfield 5
ExtDataType and the field ExtDataVersion of each of blocks ext data

&ﬁm%ﬁﬁ&?ﬁ%%idés oftheFéld Extb&talTyHE &nd the field
gﬁtl?ﬁ%\é%@% qu%'gisi a%thgefg@ggmdg %g%%éo and 51 Whep the
il st 0 ot ot

etermined result denotes that they 10 match, the flow of the

process advances tasteph &260 At step 526: itis; detesmined-whether of

not all blocks ext data entry()'s listed in the block blkExtensionData() have

BedrPread! Witerithe detérniined cresult dehetés tivdtcall bidcks:ext dafa
try O 's have 15 been read, the flow of the ggocess advances to ste

P08 b2 e BhtbhSbn HAth 16 Be okt 6 hOEBxiSt i (e Blogk ©
bikExtepsienData Q. the, proeess is completed.Jn.contrast, when.the .

determinedresult denotes that all blocks ext data entry()'s have not 20
héen ead; thel thaw of thesprozess retuksito step 522. At step 522, the
next block ext data entry() is read. When the determined result at step
523 When the determined result denotes that they
do not match, the flow of the process advances to step
SZ6. At step 826, it i1s determined whether or not all
blocks ext data entry()'s listed in the block
blkExtensionData() have been read. When the determined
result denotes that all blocks ext data entry(}'s have
been read, the flow of the process advances to step S27.
At step S$27, since extension data to be read do not
exist in the block blkExtensiconData(), the process is
completed. In contrast, when the determined result
denotes that all blocks ext data entry()'s have not
been read, the flow of the process returns to step S22.
At step 822, the next block ext data entry() is read.
When the determined result at step SZ3
denotes that the values of the field ExtbhataType and
the field ExtDataVersion of the block ext data entry(}
match the values of the field ExtDataType and the field

ExtDataVersion obtained at the foregoing steps S20 and

521, the fleow of the process advances to step 324, In
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denotes that the values of the field ExtDataType and the field
ExtDataVersion of the block ext data entry() 25 match the values of the
field ExtDataType and the field ExtDataVersion obtained at the foregoing
steps S20 and 521, the flow of the process advances to step 524. In 69
this example, it is assumed that they match for the [i]-th entry of the block
bikExtensiBRData() . At 'step 524 thé Ve of the fiels: ED AT eAGth(i]

nd the value of the field 5 ExtDataStartAddress|i] are read. from the 'Li]-th
Ejh rgltglf t‘ﬁrétb%/ckoe%xt%]a?a ggﬁ?% gi?g%dﬁ%ﬂg%gt%agr% glle'ad from the .

address repregented Ry the; field,,ExtDatagtagAddressh] that has been
read at step S24 for the data length represented by the field 10

ExtDatak éngthfih Nelxtathe extensien. datachlock dlkExteénsionData() that
stores extension data and that can be defined in the foregoin% index file

5 RS bfrhA F G\ BBjRet file® Movistibie &ttt play list fife £31 1Y
SXORINBIP, ARcLAP Inormalian fip pzazg elbl Wil B doserited. Tyt
[ t

of all, an example of an extension data block defined in thé index file
ringexbepy" wilk beqdescribede h-thissexample;an gxtensiongdata block
of 20 which attribute information unique to a recordable record medium is
Fatldedte Theh plaldlist will bé déscribbdsFige8n shows syhtaxithat 524

epresents an
gog the data length represented by the field

ExtDatalengthl[i].

Next, The extension data block
blkExtensionlata{) that stores extension data and that
can be defined in the foregoing index file "index.bdmv",
movie cbiject file "MovieCbiect.bdmv", play list file
"xxxxx.mpls", and clip information file "zzzzz.clpi”
will be described.

| First of all, an example of an extension data
block defined in the index file "index.bdmv" will be
described. In this example, an extension data block of
which attribute information unique to a recordable
record medium is added to each play list will be
described. Fig. 31 shows syntax that represents an
example of the structure of a block DataBlock{) !refer
to Fig. 27) of a block blkExtensionData(} in the file
"index.bdmv". In the example shown in Fig. 31, the
block DataBlock(} is deécribed as the block

blkIndexExtensionbData ().
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example of the structure of a block DataBlock() (refer to Fig. 27) of a
block blkExtensionData O in the file 25 "index.bdmv". In the example
shown in Fig. 31, the block DataBlock O is described as the block
blkindexExtensionData O . 70 First of all, with reference to Fig. 27, value
"0x1000" and value "0x0100" are set to the field ExtDataType and the

field ExtData\éeLrJ@iSo{l %f%h% PRCK wdQ%xg% _(fiio;Enéarggl(tiae(),‘_rgs;%elctiveﬁy7 The

values that have 5 been described in these field ExtDataTyp%‘and field

ExthataVersion are igentified with referencetoa-table thathagbeen e 1 ¢
stored, for example, in the ROM (Read Only Memory) on the reproducing
lappartas side. The! BIbek BikindexExidrsionTata() is:stofed ireak arasc

10 represented by the field ExtDataStartAddress and the field
%ii‘@%%ﬁ@ﬁdt%ﬁ e Block DathBfock{jSihe BiEk values that have

blklndexExtensionData0, g field (hypelndicatar describes 4 foup-lefter
character string encoded according to an encoding System prescribed in
Abithe 1SOL6461 Thefour-letten chdracterstring repfesents: the:type of data:

that follow. In the example shown in Fig. 31, the field Typelndicator

Hedtribessa St tletiérafacteP String2TDER" thef Hashekn er ot

Seordig fo,the systery prescribed n 20 the 150 646, and that dengles
(?hafﬁhe Ef(él/“pe of da%/a tharf follow iS extension data of an index file. 1%6 field
Jypelndicataris dollowed-y 8Anata () is stored in an area
represented by the field ExtDataStartAddress and the
field ExtDatalength in the block DataBlock().

In the block blkIndexExtensionbata(), a field
TypelIndicator describes a four-letter character string
encoded according to an encoding system prescribed in
the IS0 ¢46. The four-letter character string
represents the type of data that follow. In the
example shown in Fig. 31, the field TypelIndicator
describes a four-letter character string "IDEX" that
has been encoded according to the system prescribed in
the IS0 646 and that denctes that the type of data that
follow is extension data of an index file.

The field TypelIndicator isg followed by an
area reserved having a data length of 32 bits, followed
by a field TableOfPlaylListStartAddress having a data
length of 32 bits. The field
TableOfPlaylistStartAddress represents the start

address of the block bhlkTabls0fPlayList{) based on the
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area reserved having a data length of 32 bits, followed by a field
TableOfPlayListStartAddress having a data 25 length of 32 bits. The field
TableOfPlayListStartAddress represents the start address of the block
blkTableOfPlayList O based on the 71 beginning of this block
blkindexExtensionData O . The field TableOfPlayListStartAddress is
fotlowed byda fidldtMakersPrivateDataStdrtAtdriess shaving aadata length
of 32 bits. The field 5 MakersPrivateDataStartAddress represents the start

address of a biBck bikMakelSPHVAEDARYO based Bh the Begiming of

theblgek hikindexExtensionData Q. » Followed,by an area seserved having
a data length of 192 bits, a block bIkUTAppInfoAVCHD O is placed. A 10

padding word paddingwend having astata length ©f $6<hits is repeated
the number of times represented by a value NI. Thereafter, the block

BiTaprROIPIEYL S O 4S placbdcThcreaftsE R FEitiigwbitpadding word
having a data length of 16_ bjts is repeated the number 15 of times
?egpdfggés ifted I?)yaa %)2?188 %Izb %%?é;aef%e%g lﬁﬁggkelélﬂ%k rskﬁ’arﬁlgse Data 2
B@&Sﬁlr{[ he bloe kjc blkMakersP rﬂ?ﬁ%@é&ﬁ&@ﬂ%‘%ﬁ f@_é{ @-Radding V\{OVd
padding word having a data length of 16 bits. The padding word padding

Hord isepeateditheanumbercaf 20weme $ represeried by a Vadue NS. of
Since the block blkUTAppInfoAVCHD O and the block

bPkMakésPrivatebits() fessielie 16 il yledardy 1s placed. A

padding word padding word having a data length of 16
bits is repeated the number of times represented by a
value N1. Thereafter, the block blkTableCfPlayList ()
is placed. Thereafter, a padding word padding word
having a data length of 16 bits is repeated the number
of times represented by a value N2. Thereafter, a
block blkMakersPrivateData{) is placed. The block
blkMakersPrivateData{} is followed by a padding word
padding word having a data length of 16 bits. The
padding word padding word is repeated the number of
times represented by a value N3.

Since the block blkUIAppInfoAVCHD{) and the
block blkMakersPrivateData(} less relate to the present
invention, their description will be omitted.

Fig. 32 shows syntax that represents an
example of the structure of the foregcocing block
blkTableOfPlayList (). A field length has a data length

of 32 bits and represents the data length immediately
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invention, their description will be omitted. Fig. 32 shows syntax that
represents an 25 example of the structure of the foregoing block
blkTableOfPlayList () . A field length has a data length of 32 bits and
represents the data length immediately 72 after this field Length until the
end of the block blkTableOfPlayList() in bytes. The field Length is

faltowed by a-bleck bikFirstRl-aybagclkTi tlePlayLists() fthat desgibesy
information about a play list with which 5 a playback title is reproduced
andk& blockOBbRMeriuTittle Playlists ;@ ¢rat déSceibés nfdrmation: laboat a
menu title. Since these block blkFirstPlaybackTitlePlayLists() and block

tikveRt FitlePlayt istsO Tésdrefdta 16 e prasehit 16 nvehtion, thirs |
deseription wilkhe omitted,  Terealier, 4 field NumoerOTUe PR LS ERT on

having a data length of 16 bits Is place

Number@HitleRlaylistPair dessrbes theinamberofplay dists with which a
title other than a playback title 15 and a menu title is reproduced.
Adceteing 6 the hiexty fordo6p statémentidfocksbes information
blkMovieTitlePlayListPairO 's are described for.the number represented

8 ictd B RieP Ay ST LioEC30
blkMevieTitlePl.ayListRairQ contains: a field, PlaykisiFileName, a field

PlayListAttribute, and a field RefToTitleld. In other words, the block
blkMenuTitlePlaviists{} less relate to the present
invention, their description will be omitted.

Thereafter, a field NumberOfTitlePlayListPair
having a data length of 16 bits is placed. The field
NumberOfTitlePlaylListPalr describes the number of play
lists with which a title other than a playback title
and a menu title is reproduced. According e the next
for loop statement, blocks
blkMovieTitlePlayListPair()'s are described for the
number represented by the field
NumberOfTitlePlavlLlistPair. The block
blkMevieTitlePlayListPair{) contains a fie;d
PlayListFileName, a field PlayListAttribute, and a
field RefToTitleld. In other words, the block
blkMovieTitlePlayListPair() structurizes information of
composed of the file name, atiributes, and reference |
title ID for the [il-th play list represented by this
for loop statement.

Entries in the for loop statement are based
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blkMovieTitlePlayListPair O structurizes information of composed of the
file name, attributes, and reference 25 title ID for the [i]-th play list
represented by this for loop statement. Entries in the for loop statement
are based 73 on the order of which they are recorded. In other words,
when one play list is added, the value of the field

oNumberO©ffittePlayl istPaitis icrementedisycar dgsd inférmatidresf the

added play list is additionally 5 written after information of existing pl
wists!Sph Wff\igﬁﬁ‘ F‘Féﬂﬂ_iﬁﬁfﬁé{N\j{rhﬁ%a%Sa a&tad r‘igtﬁggf X6 Bits (5 gy?ég%and

Spites i focoma sk ey v o e e soesrin

sRlayListRileName is followeed by anatea reserved having za datailengthlof
6 bits, followed by the field PlayListAttribute. The field PlayListAttribute
whds & cdata fdrigth of Pbitsantre prelsehtsiart attdbitea dssigriedbto the

current play Ii%[. Pﬁi)e/%i%sggrﬁ%]?%v%aﬁt%ggﬁz@&da%% thhe& basis 81; @girlcarysg%

as a first typ% cre t ip, a secon f’ypaé correspéencﬁng

P & play fist.created with an.axisting stitle; grall oha partof aplay lisirand.e
a third type used to reproduce a menu. Each play list is assigned 20 an
cdttribute sReall {firsthtype); @amrattributel £V irtuad'o(secomd typeyor an
S e GRS YR ASRERINT 90 e B® 9FEhe PRYISE 014
PlaylListfileName is followed by an area reserved having
a data length of 6 bits, followed by the field
PlayListAttribute. The field PlayListAttribute has a
data length of 2 bits and represents an attribute
assigned to the current play list. Play lists are
categorized on the basis of theilr causes as a first
type created together with a clip, a second type
corresponding to a play list created with an existing
title or all or a part of a play list, and a third type
used to reproduce a menu. Rach play list is assigned
an attribute "Real” (first type), an attribute
"Virtual' (second type), or an attribute "Menu" (third
type) depending on the type of the play list.
Hereinafter, a play list assigned the
attribute "Real" is referred to as a real play list. A
play list assigned the attribute "Virtual" is referred

to as a virtual play list. A play list assigned the

attribute "Menu" is referred to as a menu play list.
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Hereinafter, a play list assigned the attribute "Real" is referred to as a real
play list. A 25 play list assigned the attribute "Virtual" is referred to as a
virtual play list. A play list assigned the attribute "Menu" is referred to as a
menu play list. 74 The field RefToTitleld describes the ID (number) of the
title to which the play list represented in the field PlayListFileName of the

same_loop belgnoswhen the play,ist s raated. A5 a,more B spegifi

example, the field RefToTitleld describes the corresponding value title id
ottherhlack bikindexes()+indhe indexifile "index pdmy".\Wien this play list
is reproduced only from a first play back title, the value - of the field
ReProTiteld ssla fiestifixed Vituel LB &xarhplel ®ORFEFPL O thesGther

hand, when this play list is reproduced, only from a menu. title, the value of
e HoIG RETREPHERS  <bbondTiked Value for SXAMBIA; "OXFFEEC T2

Next. areal play list @ virtyal play list, d5-andra menuyyplay listwillhe 1o

described in brief. A real play list assigned the attribute "Real" is created
togetherwithifor @xaniple atclip andirécorfledion & disck Since adealdy
list is the first play list that represents a material, it is also referred to as

ah 20" riginel pray listeFor exkhipletiiva real’Bl&ylist’ e BéghiningSand- 5
last end of a greated clip are designated as an N pointand an QUT poit,,
of the field RefToTitleld is a first fixed value, for
example, "0xFFFF". On the other hand, when this play
list is reproduced only from a menu title, the value of
the field RefToTitleld is a second fixed value, for
example, "OxFFFE".

| Next, a real play list, a virtual play list,
and a menu play list will be described in brief. A
real play list assigned the attribute "Real" i1s created
together with for example a clip and recorded on a disc.
Since a real play list is the first play 1list that
represents a material, it is also referred to as an
original play list. For example, in a real play I1ist,
the beginning and last end of a created clip are
designated as an IN point and an OUT point,
respectively.

A real play list is a play list that refers

to a clip that is the entity of a stream. When a clip -
is newly created, a real play list that refers toc the

created clip is always created. 1In other words, there
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respectively. A real play list is a play list that refers 25 to a clip that is the
entity of a stream. When a clip is newly created, a real play list that refers
to the created clip is always created. In other words, there 75 is no clip
that is not referred from any real play list. Thus, the total reproduction
time of real. play lists on a disc matches the total reproduction time of
iclips crecardedtore theidiseidn othefavords, thesemaining baecerdablel ist .
time of the disc matches the recordable time of real play lists or a title

1donfposedcof ohiy? real Satay fists Fromitheiew Doirtt theé bider. Alrgap on

lay list and. a clip as a material always have. the relationship of one to
agn%é ﬁ'%ulg,av?\:/ gﬁps 1 {a%efeglopﬁgfyh Iiéef%glﬁlecd% %&nex%ﬁ“ﬁe,o t%y ggi%iﬁﬁ, the

ofrespanding clinds alsodeleted framdhe disedn additionewhen a-part
of a real play list to which clip refers is deleted, a part of the clip

reorrespohdingitontise ceal play list fscalse deleted. (5T has; avhercd eeal ime
play list is edited, the entity of a clip recorded on the disc is also changed.

Fhus s Fediting iseferfed t ds' fortexaiffpte, ity edfifig Yoreat
R e A R Ay
is a play list ereateghby:setiing agdNpointangian as a material
always have the relationship of one toc one. Thus, when
a real play list is deleted, for example, by editing,
the corresponding clip is also deleted from the disc.
In addition, when a part of a real play list to which
clip refers is deleted, a part of the clip
corresponding to the real play list is also deleted.
Thus, when a real play list 1s edited, the entity of a
clip recorded on the disc 1s alsc changed. Thus, this
editing 1is referred to as, for example, entity editing
or real editing.

A virtual play list assigned the attribute
"Virtual” is a play list created with an existing title
or a part or all of a play list. A virtual play list
is a play list created by setting an IN point and an
OUT point to an existing clip and referring to a region
defined by the IN point and the 0UT point.

For example, a virtual play list designates
an IN point and an OUT point for the foregoing real

play list. For example, a virtual play list designates
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OUT point to an existing clip and referring to a region defined by the IN
point and the OUT point. 25 For example, a virtual play list designates an
IN point and an OUT point for the foregoing real play list. For example, a
virtual play list designates 76 an IN point and an OUT point for each of a
plurality of real play lists and designates the reproduction order of the

Rlurality,of regions,designated by these N paintsiandrOYTRQIRtS Iy of
addition, based on a virtual 5 play list, anther virtual play list may be
created llavothes Wwords;d vigaabplay fist thakedesignatgs an:iiNn pointiand
an OUT point for one or each of a plurality of virtual play lists can be

Cledted. RW&%HJI%\} list C&f":r’%é%c%ﬂ?ér%ﬁ?éﬁtf@m}ﬂﬁoﬁpﬁ%sgﬁy of
gfg%%%igg gn%ipofg&eX%'queshaviﬁg 3&%{9% slze <Sgsgnﬂde®' VI 5 e nad

ition, a virtual.” pfay list can be deleted by deleting the reference
felation ta:a clip mitheut necessity of changing theneptity-ofthe glipaSincen
a virtual play list is 15 edited without necessity of changing the entity of a
elip athisvaditisy isareferidd olasvitialléditing be thelfike. o arienw play hist
assigned the attribute "Menu" is a play list used to.reproduce a meﬁg@
u

el 20 lay st crédted when'a Menus ciedted SFupdated A
playlist isa play;list called from,a movie. obiggt ysed to reproduce a menu
title.

A wvirtual play list can ke guickly created
without necessity of changing a clip for example having
a large size (stream entity). In addition, a virtual
play list can be deleted by deleting the reference
relation to a c¢lip without necessity of changing the
entity of the c¢lip. 8ince a virtual play list is
edited without necessity of changing the entity cf a
clip, this editing is referred to as virtual editing or
the like.

A menu play list assigned the attribute
"Menu" is a play list used to reproduce a menu. A menu
play list is created when a menu 1is created or updated.
A menu play lisﬁ iz a play list called from a movie
object used to reproduce a menu title.

Next, an example of an extensicn data bklock
defined teo the play list file "xxxxx.mpls” will be
described. Fig. 33 shows syntax that represents an
example of the structure of a block DataBlock() (refer

to Fig. 27} of the bleck blkExtensionData{} in the play
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Next, an example of an extension data block defined to the play list file
"xxxxx.mpls" will be 25 described. Fig. 33 shows syntax that represents
an example of the structure of a block DataBlock() (refer to Fig. 27) of the
block blkExtensionData O in the play 77 list file "xxxxx.mpls". In the
example shown in Fig. 33, the block DataBlock() is represented as the
biotk bkPrayIstEXensiohData G2 FlrStofaf Withtefehérce toFigig?, it
is assumed that the v s of the field ExtDataType and the field.
B e ot B e O et sioR DRG0

RORXXANPIS's are peedetermined values, for example, value "0x1000" and
value "0x0100", respectively, as in the foregoing 10 example. In the block

blkPlayListExtensionDdtaf); &, field Typeinticatordescribes a. 27, it
predetermined four- letter character string that has been encoded

HRcBrIfG 6 ah'ehcobing SiAteIRHréderibed in fie (B G B4B A 1 that 9
{ﬁgrefcl?gtf&h%%%(& ta that follow, The bcﬂ?@_cter string described in
this field iC

Typelndicator denotes that the type of data that follow is

iextensiom slatamoka play list filen d he field Typelndicator is:folawed by-an
20 area reserved having a data length of 32 bits (4 bytes), followed by a
fietd PlytstvMakExtStartaddiess Having aaduadength big2 bits 1 000"

gglwggﬁgéaIE¥%100", respectively, as in the foregoing
examplie.

In the bklock blkPlayListExtensionDatal(), a
field TypelIndicator describes a predetermiﬁed four-
letter character string that has been encoded according
to an encoding system prescribed in the IS0 646 and
thalt represents the type of data that follow. The
character string described in this field Typelndicator
denctes that the type of data that follow is extension
data of a play list file.

The field Typelndicator is followed by an
area reserved having a data length of 32 bits (4 bytes),
foliowed by a field PlaylListMarkkExtStartAddress having
a data length of 3Z bits, followed by a field
MakersPrivateDataStartAddress having a data length of
32 bits. The field PlayListMarkixtStartAddress and the
field MakersPrivateDataStartAddress represent the start
addresses of the block blkPlayListExt () and the block

blkMakersPrivateData () based on the beginning of the
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MakersPrivateDataStartAddress having a data length of 32 bits. The field
PlayListMarkExtStartAddress and the 25 field
MakersPrivateDataStartAddress represent the start addresses of the
block blkPlayListExt O and the block blkMakersPrivateData O based on
the beginning of the 78 block blkPlayListExtensionData O . The field
MakersPrivate DataStartAddeessiisniolewed by an area reserved having a
data length of 192 bits, followed by a block blkPlayListMenu() . A 5
padding word paddihg WerdHaving & dara lenghtcf-I6 bitd dslrepeated
?1 mber af times regresented b lue Ni. Ther after, block

P A EIMAKE( 1€ plaAcSrt I SHcHGN, & Sadting word BAGAIRG "

werd having a-datalengihof 16 bitsisrepeated the nurmber, 1 pf times

represented by a value N2, followed by a block blkMakersPrivateData() .

Thelblock blkMakers®divate Dataf) is followed:byda paddiag ywordogadding
word having a data length of 16 bits. The padding word padding word is
febeatetithé HRTer Of 15%meS Rsidresénted B a valie RERIGB4LY 2

shows synia tre nts an e.o Str ctur f the blo
bik I%yL@tfr\/leta e.r% % ]t_engtr?))r%)sc% d%t{afﬁeng% |tsQ§n H( is

represents the,dataden ugmdmrae@atﬁma@erdbhs&legﬁaam@gﬂb@@til the
end of this block blkPlayListMenu(). The field Length is followed by a field
MakerD andde field MakéiModelCode gaeh havingreedatadendth ofreoer

of times represented by a value N2, followed by a block
blkMakersPrivatebData (). The blcck
blkMakers?rivateData(} is followed by a padding word
padding word having a data length of 16 bits. The
padding word padding word is repeated the number of
times represented by a value N3.

Fig. 34 shows syntax that represents an
example of the structure of the block blkPlayListMetal().
A field Length has a data length of 32 bits and
represents the data length immediately after this field
Length until the end of this block blkPlavListMenu() .
The field Length is followed by a field MakerID and a
field MakerModelCode each having a data length of 16
bits. The field MakerID and the field MakerModelCode
describe a maker that has updated this play list file
and informaticn that identifies the model of this maker,
respectively.

The field MakerModelCode is followed by an
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bits. The field MakerID and the field MakerModelCode describe a maker
that has updated this play list file 25 and information that identifies the
model of this maker, respectively. The field MakerModelCode is followed
by an 79 area reserved having a data length of 32 bits, followed by a
field RefToMenuThumbnaillndex having a data length of 16 bits, When a

Ahtimbhait Thage thit tepisBntsd setiubAte of dipSTeprddiiced bl thiE
flay Istfie 2 exstedisfiold RefFaNierufnymhnaingesdeseribes & o4,

umbnail number that identifies the thumbnail image. Thereafter, a block

dakTimezione.O thathas adatadength ofiBbits isplacede Yherethis:play
list file is updated, information that represents the time zone 10 that has
PEBHESELT0 e EpparatusiRidesefibed irythel bck bikTihezbnép le

Thereafterl,a,fiel% RecordTimeAndData that has a data length of 56 bits
o e i oo A B oA s e ahaion A

angd.on which, this.play Jistfile was, dpupdated, JThefieldnz11 inage.
RecordTimeAndData is followed by an area reserved having a data

Tength=aft8:bits, foltowedk Byla:fielddAayldstCharacteiSet anddafield
PlayListNameLength each having a data length of 8 bits, 20 followed by a

1f8ld Prayt fstRidiie-Ravifg Bldsts feng il 67255 byteB L fhiedelfidld f1 1e

%{'aaséé%: Eé%%%{ acterset figld; PlaylistName Eé‘gté‘m%‘déiﬁéd ElaykisiName
that has heen set to the apparatus is describped in the
block bilkTimeZone!{). Thereafter, a field
RecordTimeAndData that has a data length of 56 bkits is
placed. The field ReccrdTimeAndData represents the
time and data at and on which this play list file was
updated.

The field RecordTimeAndData is followed by an
area reserved having a data length of 8 bits, followed
by a field PlayListCharacterSet and a field
PlayListNameLength each having a data length cf 8 bits,
followed by a field PlaylListName having a data length
of 255 bytes. These field PlayListCharacterSet, field
PlayListNamelLength, and field PlaylListName describes
information with respect to the name of a play list
represented by this play list file.

In other words, the field
PlayListCharacterSet represents a character set of a

character string described in the field PlaylListName.

80



10

15

20

25

information with respect to the name of a play list represented by this play
list file. 25 In other words, the field PlayListCharacterSet represents a
character set of a character string described in the field PlayListName.

80 The field PlayListNamelLength represents the byte length of the play

list name described in the field PlayListName. The field PlayListName

descrbes thhep naneiassignesiiorthisplay fistekethe fielhs RiapdstNameasn
the number of bytes from the left represented by the field
PlayllistNahsel ength israrsigriificant tharacter sthrgy that istthe name of
this play list. In the field PlayListName, the significant character string

Feprekentatiiiftne fidld 10 PIAGLISINTHEEENGR Ty 5& fotibived BiFany
yalye. The field RlayListNames followed by ablogk, Additional-data ()

This block Additional-data () is a reserved area that stores additional
infermatian dnethethlieckAdditienal data@ean arearhavieg a<ata 15
length of the number of bytes represented by a field Length2 having a

Hakd eyt 6E32 bits IereSeRed. HHig 35 shd\waSimas Brat¥épresents
an example of th%struct re of the bloc bll%Makgr%Pr'vateDat%%fs'gﬁ glgy

fisthe The %Foc‘f’( 50 DikMaker.sPrivateD4ta O'is a Bl%cl??ﬁna? es
ﬂ%@?r'ﬁj}gﬂq ue jnfopmatign é@@ltéﬂ%ﬁl@é list file: . Afield |§E@H’Uﬁ%ént

data length of 32 bits and
character string represented by the field
PlayListNameLength may be followed by any value.

The field PlayListName is followed by a block
Additicnal data(). This bleck Additional data{) is a
reserved area that stores additional information. 1In
the block Additional data(), an area having a data
length of the number of bytes represented by a field
Length2 having a data length of 32 bits is reserved.

Fig. 35 shows syntax that represents an
example of the structure of the block
blkMakersPrivateData(} in a play list file. The blcck
blkMakersPrivateData(} 1s a block that describes
maker's unigue information about this play list file.

A field length has a data length of 32 bits and
represents the data length immediately after this field
Length until the end of this block
blkMakersPrivateData{). When the value of this field

Length is "0", it denctes that this MakersPrivateData ()

does not describe information. Unless the value of the
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represents the data length immediately after this field Length until the end
of this block 25 blkMakersPrivateData(). When the value of this field
Length is "0", it denotes that this MakersPrivateData O does not describe
information. Unless the value of the 81 field Length is "0", followed by an

if statement, information is described. A field DataBlockStartAddress has
blc?a?[ IBRGh of 32°bits and repreSaiits they st addrédS 6P BBIdek

DataBlock() thatstorgs the main body of maker's unique information in

this syntax as the relative number of bytes from the beginning of this

block blkMakersReivateDatak Follawed byranareaseserved baving a
data length of 24 bits, a field 10 NumberOfMakerEntries having a data
{érigHh 'of 8'bitdds placedi AECHEdiAG t5:thesnexk forstatement certtries of

extension data, namely fields MakerlD's, fields MakerModelCode's fields
ﬁﬁd%ta(ﬁi Aresd's Ld??é?ots 5 %%Eeﬁ&tﬁ'ﬁﬁﬁéldggﬁ%eaﬁo%er S

wmher represented: by the, field NumberOfiiakerEntries. Fhe field
MakerID and the field MakerModelCode each have a data length of 16

oitstand repreésent dleftificationcinfermation ofither makes andock
identification information of the model of 20 the maker, respectively. The

Hibld RIpaSTTAddeES ahd (the fidid Mpdlehgitveach have a datsiength
19f Pe-hits, and represent e start address of the block
NumberOfMakerEntries having a data length of 8 bits is
placed.

According to the next for statement, entries
of extension data, namely fields MakerID's, fields
MakerModelCode's, fields MpdStartAddress's, and fields
MpdLength's, are described for the number represented
by the field NumberOfMakerEntries. The field MakerID
and the field MakerModelCode each have a data length of
16 bits and represent identification information of the
maker and identification information of the model of
the maker, respectively. The field MpdStartAddress and
the field MpdLength each have a data length of 32 bits
and represent the start address of the block
DataBlock({) that stores the main body of extension data
from the beginning of the block blkExtensionData({) as
the relative number of bytes and the data length of the
block DataBlock(), respectively.

When entries of extension data are described
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DataBlock () that stores the main body of extension data from the
beginning of the block blkExtensionData O as 25 the relative number of
bytes and the data length of the block DataBlock(), respectively. When
entries of extension data are described 82 for the number represented by
the field NumberOfMakerEnt.ries, a field padding word that has a data
lermgth of: 26 ditsland thatiscomposediof any«lafd «<sequence is repeated
the number of times LI as pairs of 5 two fields. Thereafter, the block

DatABREKD Rt sforés tesmalh Body 6F &1aersion dafrie dedefibdads

TheblodkPaiablack() stores at east one extension, daia.ext. data ln ..,
other words,”maker’s unique extension data are stored in e Bloc

DataBlosk © fos 1@ each maker and @ash.medel.represented by the field, ¢
MakerID and the field MakerModelCode, respectively. Each entry of
extensionedata is obitained frorr thetbleck DataBlockHiasek On thieat

foregoing field MpdStartAddress and field MpdStartAddress. 1.5 Since
the gﬁ%ﬁ bikBlaJEISMAREXS In fid" Blotk BikPlayEstExtémsisHDAtAE of

%@%%@@taﬁ@aﬂacycﬁégi'esk?a% Ielates to the present invention, the

description will be omitted. Next, an example of an extension data block
20udefinediforithexclip information file rzrzzzehpt=wills be desarbed. Fig.

36 shows syntax that represents an example of the structure of the block
E%ﬁéeﬁﬁkoﬂ data are stored in the block DataBlock() for
each maker and each model represented by the field
MakeriD and the field MakerModelCode, respectively.
Bach entry of extension data is obtained from the block
DataBlock() based on the foregoing field
MpdStartAddress and field MpdStartAddress.

Since the block blkPlayListMarkExt () in the
block blkPlayListExtensionData{) of extension data of a
play list file less relates to the present invention,
the description will be omitted.

Next, an example of an extension data block
defined for the clip information file "zzzzz.clpi” will
be described. Fig. 36 shows syntax that represents an
example of the structure of the block DataBlock()
(refer to Fig. 27) in the block blkExtensionData () in
a clip information file. In the example shown in Fig.
36, the block DataBlock{) is represented as a block

PlkClipExtensionData ().

In the block kRlkClipExtensionbatal{), a field
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(refer to Fig. 27) in the block blkExtensionData O in a clip information file.
In the example shown in Fig. 25 36, the block DataBlock() is represented
as a block blkClipExtensionData O . In the block blkClipExtensionData O,
a field 83 Typelndicator describes a predetermined character string

_composed of four letters that represents the type of data that follow and
‘thar Ex@%&ﬁ%ﬁc déd aceording P&%r%%‘ﬁ%&g?ﬁ&%%t‘é prEsciited in

the 139 5646, Lhe charagter string described p the.field s Lypelndigator
denotes that the type of data that follow is extension data of a clip

tipformation dites Thesfield Fypelndicatortis followed hy-am areaseseived
having a data length of 32 bits (4 bytes), 10 followed by a field

APfagFamitio ExtStartAddreds and arield MakersPivateDataStartaddress

h of which has a _data length of 32 bits, respectively. The field
B aramoE S AGreSs antftha i Lo o Phe EELS

TMakersPrivateDataStartAddress:represent thastaft 1h.address of the 10w
block blkPrograminfoExt O and the block blkMakersPrivateData() in the

1 bloek thilkGlipExtensionDaterOcblased onftherbeginming of.this block
blkClipExtensionData O . The field MakersPrivateDataStartAddress is 20

followed by an &rea-fesen/etF Vit 5 Hats lehgth oft 197 Hits“blIBied by
a é’éoclketglégu;péﬂf%%fap%dadﬂg word, padding word paving A data, .y |

length of 1

foillowed by a field ProgramInfoExtStartAddress and a
field MakersPrivateDataStartAddress each of which has a
data length of 32 bits, respectively. The field
PrograminfofixtStartAddress and the field
MakersPrivateDataStartAddress represent the start
address of the block blkPrograminfoExt(} and the block
blkMakersPrivateData() in the block
blkClipExtensionbata() based on the beginning of this
plock blkClipkxtensionDatal(}).

The field MakersPrivateDataStartAddress is
followed by an area reserved having a data length of
192 bits, followed by a block blkClipInfoExt(). A
padding word padding word having a data length of 16
bits 1s repeated the number of times represented by a
value N1, followed by & block blkProgramInfoExt/{).
Thereafter, a padding word padding word having a data
length <f 16 bits is repeated the number of times

represented by a value N2, followed by a block

84
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bits is repeated the number of times represented by a value Ni, followed
by a block blkPrograminfoExt O . 25 Thereafter, a padding word padding
word having a data length of 16 bits is repeated the number of times
represented by a value N2, followed by a block 84 blkMakersPrivateData()
The block blkMakersPrivateData O is followed by a padding word
paddifigwordrhawag aldata lengthTofd 6itsc The padding word padding
waord is repeated the number of 5 times represented by a value N3. Fig.

TGSy bt FOpredéhtsiah EXAMPIEBF the Srudisre ctihd Bidtk
bIKGIPIRIOEXL O ﬁffi%!%_eggﬁ‘af&%s %Qﬁ&ﬁ?gﬁe‘i@ﬁgﬁs and

{ . Th
representsthe data length immediately after this field 1 gth untﬁ the
encefthe blockblkRrograminfeExt()i « Thereaftesfollowed byraurarea
reserved having a data length of 8 bits, a field
NumberQfPragraniSeguenceds placed. Whe field

NumberOfPro ramSE uence has a data 15 length of 8 bits and
represents the rimber figs DFinformAatish of e progrant sefuence

C&E‘éﬁi?% in, this block-bIkRrogramifoEx(O - 1n this example, the ~Aalue of

the fiel[d NumberOfProgramSequence is fixed to "1". According to the
mexf fiest forfleap statement, ad2@ fieldength of 32 bits and
NumberOfStreamCodinglnfoExtInPsJi] and the next second for loop

SISRRTSTRAFS répuatéd e AGMBEP of Tifesrepreséntad By tHafigid L 1e1d

%%@8%ﬁjﬁg Q?ng%g“g§ €of the biock blkPrograminfolExt{}.

Thereafter, followed by an area reserved having a data
length of 8 bits, a field NumberOfProgramSegquence 1s
placed.

The field NumberOfProgramSecquence has a data
length of 8 bits and represents the number of entries
of information of the program sequence contained in
this bleck blkProgramInfoExt{). In this example, the
vaiue of the field NumberOfProgramSequence is fixed to
"1". According to the next first for loop statement,.a
field NumberOfStreamCodingiInfolixtInPs([i] and the next
second for loop statement are repeated the number of
times represented by the field NumberOfProgramSequence.
The second for loop statement stores pairs of fields
StreamPIP{1] {1]'s and blocks blkStreamCodingInfoBExt (i,
j)’s for the number represented by the field
NumberOfStreamCodingInfoExtInPs[i] having a data length

of 8 bits.
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The second for loop statement stores pairs of fields StreamPIP[i][j]'s and
blocks blkStreamCodinglInfoExt(i, 25 We for the number represented by
the field NumberOfStreamCodingInfoExtInPs][i] having a data length of 8
bits. 85 The field StreamPIP[i][j] has a data length of 16 bits. The field

StreamPIP[i][j],composes a table designated. alue [i] and a value [j]
and represeggtgei;e%o%/gllﬁ% St the @%%ég&r%és&?d?h%stgaanggg era%;/erﬁé%}g
Stream gdescribedrina PMJ; (Program Map: Table) Iefégﬁ Jrom ap [if-dh 1 ¢

_program sequence. The next block blkStreamCodingInfoExt(i, j) describes

drfelimatiorewith yespect ta:thelericading systerhwof tHe lelementary stream
designated by the value [i] and the 10 value [j]. Fig. 38 shows syntax that
represeffstan dxampld BftHe strueturé of thepperRPonding to an

kStreamCaodingInfoExt(.i, ). A.field Length ta length of 8 bits
e e e e L
the end of thebleck bikStreamCodinglnfoExtiy Dathe sextlield . The
StreamCodingType has a data length of 8 bits and represents the type of

rercodingoofithe tafresponting istelnt. WReén the value of theifisld
StreamCodingType 20 is "OxIB", followed by an if statement, information

18 iR ribed T first fiElBHTSTizontaIS I8 Ay e thta Yehgf' of 8 bits®
é§8ﬁ§§95¥§e§%¥%§%sgg§qgnated by the wvalue [1] and the

value [3].
Fig. 38 shows syntax that represents an
example of the structure of the block

blkStreamCodingInfoExt (i, 7). A field Length has a

‘data length of 8 bits and represents the data length

immediately after this field Length until the end of
the block blkStreamCodingInfoExt{i, 7J). The next field
StreamCodingType has a data length of 8§ bits and
represents the type of encoding of the corresponding
stream. When the value of the fieid StreamCodingType
is "0x1B", followed by an if statement, information is
described. The first field HorizontalSize having a
data length of 8 bits represents the vertical size of
the screen, namely the number of lines of the screen.
Since information preceded by the field HorizontalSize
in the block blkStreamCodingInfoExt{i, 3) less relates
to the present inventicn, the descripticn will be

omitted.
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the screen, namely the number of lines of the screen. Since information
preceded by the field HorizontalSize 25 in the block
blkStreamCodingInfoExt(i, ) less relates to the present invention, the
description will be omitted. 86 In addition, since the block ClipEnfoExt O
and the block blkMakersPrivateData O in the block blkClipExtensionData
O of a clip information filecless srefate to tive preseht dvéntion: their ()

descriBtion will 5 be omitted. Next, a virtual player will be described in

Ptief Wheh Lai5c haviig the Foreboig dath 2trlictiie 58 foatied ihto a
| -t layer. t ~ ' ' mavie .« o
t@b%?{%‘?fﬁ% ayen nead 0 conyrt,commands coplainadin & Mavie .

at 10 has been read from the disc into unique

[commands, With- which-hardwares ehtheqplayertis conitellec: Thephayeri 1.1
has stored software with which such conversion is performed for these
gonimahds ih-a ROM (Read Only Memory) built in the player. Since this

software 15 causes the player to operate in accordance with_prescriptions
of the AVCHﬁ%ﬁnatathgoh%Hﬁ% o%icaé{ﬁaf tl‘%’e“]gm?‘éﬁ thisso tw%?é is™"

Jeferted tq,as the vittual. player. Fig. B9A apd Fig.139P shew anqutline.ot

the 20 operation of the virtual player. Fig. 39A shows an example of
which the virtuat playerloads a,disc.aVhén vihe disosis Joaded:intorthet
player and the disc is _

commands contained in a movie object or the like that
has been read from the disc into unigue commands with
which hardware of the player is controlled. The player
has stored software with which such conversion is
performed for these commands in a ROM (Read Only
Memory) built in the player. Since this software
causes the player to operate in accordance with
prescriptions of the AVCHD format through the disc and
the player, this software is referred to as the virtual
nlayer.

Fig. 39%9A and Fig. 39B show an outline of the
operation of the virtual player. Fig. 39A shows an
example of which the virtual player loads a disc. When
the disc is loaded into the player and the disc is
initially accessed (at step S830), registers that store
common parameters commonly used for one disc are
initialized (at step $31). At the next step 832, a

program described in a movie cobject or the like is read

from the disc and executed. The initial access denotes
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initially accessed (at step S30), registers that store common parameters
commonly used for one disc are 25 initialized (at step S31) . At the next
step S32, a program described in a movie object or the like is read from
the disc and executed. The initial access denotes 87 that data are initially
Lgprodyced from the,dise.for Sxamole unenne dige 5 jgaded Fio- 398
shows an example of the operation of the player in the case that the user
cpressas; fordh exarple, aiplay key indhestop state to command the
player to reproduce data from the disc. In the initial stop state (at step
S40), the useredmmafdstherslayer foreprdduceiddtafronptheadisefop £
t%xangitle, with a rer&ote contro% ommander or the like (UO: Us;r 10
Beration} “whan'thE play/er is-¢hmanded 6 repro8aceE Yatd fom the
dise,the registers,,namaly cammon parameters. are initialized (at step

S41) At the next step 042, a movie object execution phase starts. Next,
pwitly referemcedp Figh 4 this 115 réeproductien of aplay list initlhe movie a1

object execution phase will be described. It is assumed that by the UO or
sthetikeé ftheSplayer HasTeeh commahBed &6 StarPrapTbadcing eoRtents sf
e L from the disc. .When the player has been commanded to star

reproc?ucmg 50 contents from the disc, the player referstio te ihidex fable
rdnadex-Taklg) shawr i theforegoing ige 2 2Nt obtains anabject number

corresponding to the

Operaticn). When the player is commanded to reproduce
data from the disc, the registers, namely common
parameters, are initialized {at step 541). At the next
step S42, a mcvie object execution phase starts.

Next, with reference to Fig. 40, the
reproduction of a play list in the movie object
execution phase will be described. It is assumed that
by the U0 or the like, the player has been commanded to

start reproducing contents of title #1 from the disc.

When the player has been commanded to start reproducing

contents from the disc, the player refers to the index

table (Index Table) shown in the foregoing Fig. 2 and
obtains an object number corresponding to the
reproduction of contents of title #1. Assuming that
the number of an object that accomplishes the execution
of contents of title #1 13 #1, the player starts
executing movie cbject #1.

In the example shown in Fig. 40, assuming
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reproduction of contents of title #1. Assuming that the number of an

object that accomplishes the execution 25 of contents of title #1 is #1, the
player starts executing movie object #1. In the example shown in Fig. 40,
assuming 88 that a program described in movie object #1 is composed

of two lines and a command of the first line is "Play PlayList(1)", the

player stas repreducing playclist #h Play list #10$ compbsed of oneporsed
mare play 5 items. The player continuously reproduces the play items.

Riterthe playet hadtdnpl SETTRE fesrodbétion: oF alf tHe pray iemEerY
Rlay listi#l, the player, efeé@éggﬁhes%er%gf? o @gé{heﬁ?_?iﬁgt\%ﬁ%gnl%iﬁ&

executes a command of the second line. e example s ni

40, thercommand of the secangklingds Jump MenuTitlers Fhe player
executes this command and starts executing a movie object that
adciplishesahe lmeay title {vienuTitle) describeddn the index tabley
Next, an er%%odimerg of the present invention 15 will be described.

A&&otding tothe préSéntinderition” Wher ARt isecore d Ry rédord + on
mediym, a ghapter, pased,on the clip 10, be recorded is gddifionally, written

to an existing play list. When a chapter’is additionally written to‘an
existing-play tist; itds 20determingéd whether«s not theichapter based er s
the clip can be additionally written to the play list based on

Fredet@iiined festiGions i te playdist. Whehitife example shown in

Fig. 40, the command of the second line is "Jjump
MenuTitle". The player executes this command and
starts executing & movie object that accomplishes the
menu title (MenuTitle) described in the index table.
Next, an embodiment of the present invention
will be described. According to the present invention,
when a clip is recorded to a record medium, a chapter
based on the clip to be recorded is additionally
written to an existing play list. When a chapter is
additionally written to an existing play list, it is
determined whether or not the chapter based on the clip
can be additionaliy written to the play list based on
predetermined restrictions of the play list. When the
determined result denotes that the chapter can be
additionally written, the chapter based on the clip is
additionally written to the play 1ist. In contrast,
when the determined result denotes that the chapter

cannot be additionally written, a play list is newly

89



20

25

determined result denotes that the chapter can be additionally written, the
chapter based on the clip is 25 additionally written to the play list. In
contrast, when the determined result denotes that the chapter cannot be
additionally written, a play list is newly 89 created and the chapter based
on the recorded clip is_ registered thereto. When such a recordirég, control

[
GE paHbmad thd'as “feboftid Blip Withdlinecestity 6f'5 recdgnizing
I.rgag[iggg%gf the play list. As a result, the operability of the apparatus is

improved and the user friendliness becomes excellent. Fig. 41 shows an
outline of an exampie:atthe structureiofa recording apparatus aceerding
to an 10 embodiment of ghe present invention. This recording apparatus
HYegotdssah AVstigan? 6fwhich inputrdidgitat Widés aaacand digital audio
data have beenrcom ression-encoded and multiplexed in ,
predetermined é)@isstéEgr“n"“tcc:)ial record r%e%}lluem B '}Zhef %escgo‘rd%saﬁparrgt%%lt ’

gxenmplifiediin ﬂggf% may-Re asingle recording apparatus thatyecords
video data and audio data that are input from the outside to a record
unedium oeadécording Bleclothatis: ysed forrabvideo camera apparatus

together with a 20 camera block having an optical system, an image

capturing'de\ﬁéé,"ar‘?dlsé%}rﬁ?aﬁ@tﬁ%iﬂ‘édd?&s itled dAtAHASE] SHathe
é%%%g?gf@ag%%gﬂggg%%é§ggdapparaﬁus according to an

embodiment of the present invention. This recording
apparatus records an AV stream of which input digital
video data and digital audio data have been
conpression-encoded and multiplexed in a predetermined
system to a record medium.

| The recording apparatus exemplified in Fig.
41 may be a single recording apparatus that records
video data and audio data that are input from the
outside to a record medium or a recording block that is
used for a video camera apparatus together with a
camera block having an optical system, an image
capturing device, and sc forth and that records video
data based on a captured image signal tc a record
medium.

It can be contemplated that there are many

types of applicable compression-enceding systems and
multiplexing systems. For example, a system defined in

the H. 264 | AVC may be applled for a ccmpression-
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medium. It can be contemplated that there are many 25 types of
applicable compression-encoding systems and multiplexing systems. For
example, a system defined in the H. 264 1 AVC may be applied for a
compression 90 encoding system of an embodiment of the present
invention. Instead, compression-encoding may be performed on the basis
ofrthe MPEG2systeim cOnahe <gthechaisd) asa miitiplexing system, for
example, the 5 MPEG2 systems maggbe, used. In the following, it is

AS5UTRE At videb 45R Hre COMBreSion encEd&s A thé basisof a
systen prescribed.ip dhe H, 264 -AVG.and:videodata and augio data
are multiplexed on the basis of a system prescribed in the MPEG2
systernshk0 A, condrok section 30 is<dompaesedtefnfor fexamplera GRU the
(Central Processing Unit), a RAM (Random Access Memory), a ROM
MEeLORyMemdry)e En@sot6ftA - (not3hbiA) fPhe eBatiel: seétions30
controls 8""%%5@%2&% a&%%%rdénfes%c&%’grlé?%fge i%%oc!cd%'é‘gdl%n the
apparafﬂs using the as a'work memory on the basis ot a program
and data-storedsindhe ROM. In-Fig- 44, lines thatgonneat the gontrgh o
section 30 and each section of the recording section 10 are omitted to
prevent thetdrawing fromhilsecdming complicdtedp2@ Add| (WUsetlinterface)s
section 31 has operation switches with which the user operates the

fekordify abpardtas hd biifslits Coltr6l Sigrdrs’ systens.

A control section 30 is composed of, for
example, a CPU (Central Processing Unit), a RAM (Random
Access Memory), a ROM (Resad Only Memory), and SQ forth
(not shown). The control section 30 controls esach
section of a recording section 10 of the recording
apparatus using the RAM as a work memory on the basis
of a program and data stored in the ROM. In Fig. 41,
lines that connect the control section 30 and each
section of the recording section 10 are omitted to
prevent the drawing from becoming complicated.

A UI (User Interface) section 31 has
operation switches with which the user operates the
recording apparatus and outputs control signals
according to the operations of the operation switches.
The control signals are supplied to the control section
30. The control section 30 controls the operation of
each section of the recording section 10 with processes

of software performed on the basis of the control
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according to the operations of the operation switches. The control signals
are supplied to the control section 25 30. The control section 30 controls
the operation of each section of the recording section 10 with processes
of software performed on the basis of the control 91 signals supplied from
the Ul section 31 according to, the I's operation., For example, the

S Bt 0 St e on st o bperator drha ©
recording apparaius aeceiding to,eperations for the LI 5 section 3L /o,
example, the control section 30 executes application software that
providesta aser interfacecand! cohtrols eact section obthesrecording © the
section 10 on an OS (Operating System) that is composed of
pfédetérmifed 4B Programs ane providesaindRmeatat fltictions of e UT
software. In-addition, the control section 30 executes driver software that
mediates software and hardware of each section of the recording section

10. The OS alzor provides! a file-systerprihatonasages: files anddata 16«
recorded on a record medium 20. The file system will be described later.
Tihie ‘application sofaresiocessds Hilksrederled orfthe recornfedinand
20 through the file system provided by the OS. Base band digital video

Gt fiom 2 2o el 46,

WRtE-Are inpattr 20't8 AS e digitaVides datd ard inpiit, 2
basepand.digital @#Qi,qgﬁsa aeinpytfromglerminal, 41, The digifal s e
video data are input from the

programs and provides fundamental functions of software.
In addition, the control secticn 30 executes driver
software that mediates software and hardware of each
section of the recording section 10. The 0S also
provides a file system that manages files and data
recorded on a record medium 20. The file system will
be described later. The application software accesses
files reccrded on the recordrmedium 20 through the file
system provided by the 0S.

Base band digital video data are input from a
terminal 40. As the digital video data are input, base
band digital audio data are input from a terminal 41.

The digital video data are input from the
terminal 40 to the recording section 10 and supplied to
a video encoder 11. The videc encoder 11 compression-
encodes the supplied digital video data according to

the predetermined system. In this example of which

compression-encoding is performed on the basis of the
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terminal 40 to the recording section 10 and supplied to a video encoder
11. The video encoder 11 compression 25 encodes the supplied digital
video data according to the predetermined system. In this example of
which compression-encoding is performed on the basis of the 92 system
prescribed in the H. 264 1 AVC, intra-frame compression is performed,
foY example; TSN BET Distrste Tosife* Trandférm) afid fiitra-8éfeen
%rgrgiction. lnter-frameecl;%@grrt%s ionfi§ Peéfgrmeq usingsal movg'!grS

vector. %gn?r:b%; enco ingis perfofmed to mﬁr%@e tHe comnpc%essmn

efficieneyRigitalvideo datathathave heencompiession-encedediby the r .
video encoder 11 are supplied as an H. 264 ( AVC elementary stream
(E8)to-a maultipleser(MdX) ©8. 1@ Digitaf audio @ate: areginputnfrenmihe
terminal 41 to the recording section 10 and supplied to an audio encoder

¥5 St audic ericaier 12 Comprésdion PEndodel tHe bigital &GS Ualta ©
acgardingto the predetermined compressionzencoding.system, for, ;.

example, 15 AC3 (Audio codé number 3).. The compression-encoding
systemdon.audio data issnetdimitedtp AG3. lastead, basedbandiaudio e
data are contemplated to be used without compression-encoding audio
gatel The digital 2audio dafatthat hdle Beeredmpressiohrentbdedtdret™20 2
%uq[%liled tgxaemulg%]fi{er g» The multiplexer 13 multiplexes the digital
video cfjé]fa and digital audio data, which have been

Digital audico data are input from the
terminal 41 to the recording section 10 and supplied to
an audio encoder 12. The audio encoder 12 compression-
encodes the digital audio data according to the
predetermined compression-encoding system, for example,
AC3 (Audio code number 3). The compression-encoding
system for audio data is not limited to AC3. Instead,
base band audio data are contemplated to be used
without compression-enceding audic data. The digital
audio data that have been compression-encoded are
supplied to a multiplexer 13.

The multiplexer 13 multiplexes the digital
video data and digital audio data, which have been
compression-encoded and provided, according to the
predetermined system and outputs the multiplexed data
as one data stream. In this example of which
multiplexing is performed on the basis of the MPEGZ2

systems, the provided compressed wvideo data and audio
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compression-encoded and provided, according to the predetermined
system and outputs the multiplexed data 25 as one data stream. In this
example of which multiplexing is performed on the basis of the MPEG2
systems, the provided compressed video data and audio 93 data are
rgéllgieg)lea%(ed on %a.ti e division basis ysing an MPEG2 transport stream.
For example, the Wgﬁﬁigéeroﬁ F?% a butter %%\Fﬁosri/.o‘rrlhg ?n%t?plgfél‘lpﬁ

storescthe compressed- video,data andsaudie datathat 5 hayve been
supplied in the buffer memory. The compressed video data stored in the
Buffdrimemory afe’PESSpacketized Elementary Strésmjuphcketizedshy 13
dividing them in a predetermined size and adding a header to each

divided portiGn AREERESfie T0-€6mpressed ddicdsthargata that
PESspacketized by dividing  them. in a g%q[et%r&ilged size and adding a

header to each divided portion. The header stores%¥édetermined

information preseribechin-heMBEGZsystems,suchasa RTS that
represents the reproduction time of data 15 stored in the packet and a

DTS ety Tinte: Stdiip) thiae eeprédents thel decoding imet TherPES
ac eé[tis fugh rdigided ??nd stored in a payload of a transport packet
%aé‘ packet) - Aheader of the TS babket stored's Pib PAckES size and

identifigation) thatidentifies data stored 29 indhe payload; The TS packsf
that is output from the multiplexer 13 is temporarily stored in a stream
buffer ddsed audio data are PES-packetized by dividing
them in a predetermined size and adding a header to
each divided portion. The header stores predetermined
information prescribed in the MPEG2 systems, such as a
PTS that represents the reproduction time of data
stored 1in the packet and a DTS (Decoding Time Stanp)
that represents the decoding time. The PES packet is
further divided and stored in a payload of a transport
packet (TS packet). A header of the TS packet stores a
PID (Packet Identification) that identifies data stored
in the payload. The TS packet that is output from the
multiplexer 13 is temporarily stored in a stream buffer
14.

Specifically, a header having a predetermined
size is added to the TS packet by the multiplexer 13.
The TS packet with the header is output. A packet to

which the predetermined header is added to the TS

packet is referred to as a source packet.
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Specifically, a header having a predetermined size is added to the TS
packet by the multiplexer 13. 25 The TS packet with the header is output.
A packet to which the predetermined header is added to the TS packet is
referred to as a source packet. 94 A recording control section 15 controls
recording of data to the record medium 20. As the record medium 20, for
example, a resordable-typedVDn(DigitalMersatile Disc) mmay: be used.
Instead, as the 5 record medium 20, a hard disk drive may be used.

rRESad BrsermioRdictorl-mekivty AFGPBHE applicd-for #ie rekerdimedium

20. A Blu-ray,Disc (registered trademark) that accomplishes a larger
Eg’ﬁ&ﬂé tﬁgr/%i lc‘)jfrﬁler5 ?g’cor%j medium: nclzgh be c%%?e%%%#eoetot@’eo Sppligd

16 for;thg recardynedium 20.cthe recording coatrol sectionLpymonitors;,
the amount of data stored in the stream buffer 14. When data stored in
threcstreamdtiffem 14 (s incexcess! oflaspredietermined,amount €ata are
read from the stream 15 buffer 14 for the amount of the recording unit of

e tEcotd edithS® AAY Wrttent6TRE Yedbid nistigmipbl 68 Tor the
managemen [nfraalion Rragessingsestion 10,15 composeq of. for
d (@)

example, a CPU, a RAM as a wor emory, an at pre-stores a

progransand 20 psedeterningd dataBhase sections aie et shown); in
addition, the management information processing section 16 can
AEBGMPHSITRS furitddn Bya progrdm procdssaf ated to be applied

for the record medium 20.

The recording control section 15 monitors the
amount of data stored in the stream buffer 14. When
data stered in the stream buffer 14 is in excess of a
predetermined amount, data are read from the stream
buffer 14 for the amount of the recording unit of the
record medium 20 and written to the record medium 20.

A management information processing section
le is composed of, for example, a CPU, a RAM as a work
memory, and a ROM that pre-stores a program and
predetermined data (these sections are not shown). In
addition, the management information processing section
16 can accomplish its function by a program process of,
for example, the control section 30. In this case, the
RAM of, for example, the control section 30 is used as
a nonvolatile memory 17 and a nonvolatile memory 18 is
connected to the control section 30.

The management information processing section
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for example, the control section 30. In this case, the RAM of, for example,
the control section 30 is used as 25 a nonvolatile memory 17 and a
nonvolatile memory 18 is connected to the control section 30. The
management information processing section 95 16 uses the nonvolatile
memory 17 as a work memory on the basis of record data and creates

lihfdiffatioht6 beCEitrdd inthe BRSYONG ihdeR fle iR bdR0 Fovie

t%%'e%taﬁ&*!g ;Mﬁ9¥!?r‘ ebé%‘%fjbﬂén - Play listfile %'é‘éxﬁﬁ%‘g'r%a%ﬁ%ﬁ“%o be
information file "zzzzz.c pr. e created information Is written to the

sfesoedimedium «2Q at-a pradefermingd timing. For.examplerthe, movie
management information processing section 16 obtains time information

obfithet10 récordidava frobrithetmbltipleXer ©3 axd htldressinformation of
the record data for the record medium 20 from the recording control,

"Seciion T5aid credtes EPap iHiomatior Baset 6h the-obtanebihese
e information. and.address information. 1, addiian, dhg 15,6 roq s

information file "zzzzz.clpi" is created on the basis of a control signal that
218 eutput fromdhe ccontreksectioni3;according to the record start
operation or the record stop operation for the Ul section 31 and

information alsSut @ Fatord dafee20'80ppIREeEFdm the AuRlékar 13a

and.the recording, contro) section. 15, Information about the created dip
Pinformation il s additiona ly wrﬁ?en fo the p?ay

record data from the multiplexer 13 and address
information of the record data for the record medium 20
rom the recording control section 15 and creates
EP map information based on the obtained these time
information and address information. In addition, the
clip infeormation file "zzzzz.clpili" is created on the
basis of a control signal that is output from the
control section 30 according to the record start
operation or the record stop coperation for the UI
secticn 31 and information about the record data
supplied from the multiplexer 13a and the recording
control section 15. Information about the created clip
information file 1s additicnally written to the play
list file. 1In such a manner, the play list file
"xxxxx.mpls" is updated.
When the play list file is updated, it is

determined whether or nct the predetermined

restrictions for the play list file to which

96
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list file. In such a manner, the play list file "xxxxx.mpls" is updated. 25

When the play list file is updated, it is determined whether or not the

predetermined restrictions for the play list file to which 96 information
about the clip information file is additionally written are satisfied. When
the determined result denotes that the restrictions are not satisfied, a play

list:fife s pavily created -5 tnfermation abow.the created clip infarmation
file is recorded to the newly created play list file. In addition, when data
arslféwlyreedriiedwo thesrecertemediuns 20ethe index file-tindex.bdmv"
a%cel the movie object file "MovieObject.bdmv" are created or 10 updated.
Fig-

Y2 dhoWs ar BRAMpIE 6T the tata Sruchite appiddbis td ars are not
embogiment of the present igvention, The i %nglle ~i.ndex.bdmv” has

one or a plurality of titles. The movie object "Movie Ei)ject.bdmv"
cantain-ope ova plurality ofrraovie cabjeetscoiresparding 4@ thatitle (titles):
that the index file "index.bdmv" has. Each movie object calls one play list
fileeXREOEMPpIS?. THe plegiist fifer @oes. rpls’y containsonksor a plurality
of play items. @ information file "zzzzz.clpi".

ay 20 Each, play ftem refers to clip » ;
A clip information fil6 "zzz2% Clpi"did" a Qi AV StreRn'fild "Z572 5556 Lo
thatds the-etiy medium 20, the index file "index.bdmv" and
the movie object file '"MovieObject.bdmv" are created or
updated.

Fig. 42 shows an example of the data
structure applicable to an embodiment of the present
imvention. The index file "index.bdmv" has one or a
plurality of titles. The movie object file
"MovieObject.bdmv" contain one or a plurality of movie
cbjects corresponding to the title (titles) that the
index file "index.bdmv" has. Each movie object calls
one play list file "xxxxx.mpls". The play list file
"rxxxx.mpls" contains one or a plurality of play items.
Bach play item refers to clip information file
"zzzzz.clpi". A clip information file "zzzzz.clpi" and
a clip AV stream file "zzzzz.m2ts" that is the entity
of a clip have the relationship of one to one.

In such a structure, the user can see a clip
recorded on the record medium in the unit of a title
that index file "index.bdmv" has. When the user

selects his or her desired title, a movie object

g7
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of a clip have the relationship of one to one. In such a structure, the user
can see a clip 25 recorded on the record medium in the unit of a title that
index file "index.bdmv" has. When the user selects his or her desired title,
a movie object 97 corresponding to the title is referred from the movie
object file "Movieobject.bdmv”. A play list file "xxxxx.mpls" described in

the referrl,‘ggimovigoobﬁct istlicgﬂled, .the clig inforrr(ljat%on file "f\zzzz.ci i"is b5

“Yeferred” acco’”?ging to ax‘pelay iterm contained in the pIa;f ist ﬂ & and the

oepsrespending-clip AV streamidile Jzzzzz. mts: is veproduced. When a
mark (play list mark) that represents time information is added to a play

" Hist file. 1P Dadkxxd aipls” agdmprpositionicanche set. Achaptertis edefined
with @ mark. A chapter is a reproduction unit of a title that the user can

Cadee® A maiiCisHiwly < PIACEFAtE Fechrd &tartgdsitiort: Brhark fhay be

roRiaged at a postion oiherdhan 3gcord star position L In,othgrawprds
when a play list markfor the record start operation is set in a pﬁay list ﬁié/

1 1"xo0eampls”and a playdtent that cefersto a clipisaregisteredy aschapter is
formed in the play list file. In other words, when a play list mark is

" ZreeBFdet o 20 plajelist fil@stla play item is recorded, it can be said

that a chaip s recarded o e play Uil s depgribed above, g ez

time information 1s added fo a play list file
"xxxxx.mpis", a jump position can be set. A chapter is
defined with a mark. A chapter i1s a reproduction unit
of a title that the user can see. A mark is always
placed at a record start position. A mark may be
placed at a position other than a record start position.
In other words, when a piayv list mark for the
record start operation is set in a play list file
"xxxzxx.mpls" and a play item that refers to a clip is
registered, a chapter is formed in the play list file.
In other words, when a play list mark is recorded to a
play list file and a play item is recorded, it can be
said that a chapter is recorded toc the play list file.
As described above, a real play list is
created together with a clip. In the example shown in
Fig. 42, play list files "C0000.mpls", "00200.mpls",
and "00018.mpls" have an attribute of a real play list.
Among them, the play list file "00000.mpls"”

is an example of which information about a newly

98
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created together with a clip. In the example shown in Fig. 42, play list files
"00000.mpls", "00200.mpls", 25 and "00018.mpls" have an attribute of a
real play list. Among them, the play list file "00000.mpls" is an example of
which information about a newly 98 created clip is additionally written to a
play list. For example, play item #1 that refers to a clip information file
"00125.m2ts" corresponding to the newly recorded clip AV stream file
N0A26em2tsT ix5 additionally. recorded tara ptayrlist filez"00000.mpls*: that
has stored play item #0 that refers to a clip information file "00001.clpi"

EbrFesporbingto & ey AV Stredrh fllé20000 fi2ts". Womark is'placed at
the. start time that.a play i epresents. When the play 10 Jist fl
%ﬂﬁﬁ%ﬁﬁlen %gig dﬁ¥%$.q%?& corre?#oﬁﬁﬁ%ﬁ E £%e

pls™is reproduced, the c V stream file mBts™ is
reproduced-on-the:basis of zplaykem A#0. A hereaftes the GlipAV stream
file "00125.m2ts" is reproduced on the basis of play item #1. The play list
file'00200.mipls" isapoexamplecls of whichloretplay list file 4 efeated. for
one clip and the play list file contains only one play item. In addition, the

biayist ftié “Bo6IE hpls ¥s an BRample-GfhitR Zepitraiity 6f flay frems
tefer, fo,one gip.clt can hecoptemplated that when the A0 secord start,
operation or the record stop operation is performed, control is performé)d
suchsthat anplay item" (screatecband' data aresadditienallyawdttensto ene:
start time that a play ltem represents. When the’play
list file "00000.mpls" is reproduced, the clip AV
stream file "QC001.m2ts" is reproduced on the basis of
play item #0. Thereafter, the clip AV stream file
"00125.m2ts" is reproduced on the basis of play item #1.

The play list file "C0200.mpls"™ is an example
of which one play list file 1is created for one clip and
the play list file contains only one play item.

In addition, the play list file "00018.mpls"
is an example of which a plurality of play items refer
to one clip. It can be contemplated that when the
record start operation or the record stop operation is
performed, control is performed such that a play item
is created and data are additionally written to cne
clip. A mark is placed at the beginning of play item
#0. By continucusly reproducing play item #0 and play
item #1, the entire clip AV stream file "00002.m2ts" is’
reproduced.

On the other hand, as represented as a play

99
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clip. A mark is placed at the beginning of play item #0. By continuously
reproducing play item #0 and play 25 item #1, the entire clip AV stream
file "00002.m2ts" is reproduced. On the other hand, as represented as a
play 99 list file "00005.mpls" shown in Fig. 42, a virtual play list
designates a reproduction region for existing clips. In this example, play
item #0Q contained in.the play list file "00005.mpls" referstoaclip5
%ﬁf%?mgﬁ&ﬁ fﬁe %%@38%%93 gn& 48Yignatesafgictt + PRy teht 42 tefersy
itp dhe glip. information file 100002 clpi'.and designates a regian. Marks are
placed at the beginning of the play item #0 and play item #1. When the
cplay list file00005: mptsitis reprodiiegd, & b déesignatedyegion afthe glip
AV stream file "00028.m2ts" is reproduced on the basis of the play item

PHG Theeteafter Hthe clipf stidamsfile "0DOD2.niZts2iséproduced on the

.basis of té]e lay. item # ccording to the present invention, as .
Tdeseribe 3‘%1%){(§v3e%,lltL is dee%gr%%igr?é %%lethéarnéq cﬁ%p%]érg %%%%3 ona ﬁ%ﬂ'/@/n :

orpgorded-clip4s additiopally- writtgn tean.existing-play Jistfile of Lecorded
to a newly created play list file based on the restrictions of the 20 play list
"€ VAR example efr@stiictions of aplay listfileis asMelivves. Restrictionsd
o2 A REY IS IS be fonfempiated 10 oY% Naes SLTY PTeal 41
When the play list file "00005.mpls"™ is reproduced, a
designated region of the clip AV stream file
"00028.m2ts" is reproduced on the basis of the play
item #0. Thereaftef, the clip AV stream file
"00002. . mZts" is reproduced on the basis of the play
item #1.

According to the present invention, as
described above, it is determined whether a chapter
based on a newly recorded clip is additionally written
to an existing play list file or recorded to a newly
created play list file based on the restrictions of the
play list file. An example of restrictions of a play
list file is as follows. Restrictions of a play list
file can be cocntemplated to include those on the format,
those on the mounting specifications, and those on
product specifications.

Restrictions on the format can be

contemplated to be the following restriction (1) to

restriction (7).
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those on the mounting specifications, and those on product
specifications. 25 Restrictions on the format can be contemplated to be
the following restriction (1) to restriction (7). 100 Restriction (1) The upper
limit of the number of play items that can exist in one play list file.
Restriction (2) : The upper limit of the number of play list marks that can
exist in one play list file. 5 Restriction (3) : When one play list file refers to

& plurality:ofalips.their predetgrminedividee aftributes negditomateh,;
each other. Restriction (4) The upper limit of the file size of one play list
filé £1¢ Rebtriction (5)ExXThe upperdimit pfithe totas filef size of a clip
information file associated with one play list file. Restriction (6) The upper

litiit of the'totdl of entry pointsor CharsEinlit Saréhis Ry ©f Play
infarmatan L5 file associated wih one piag istfle, Restuction,(7) The

upper limit of the total of entry points for fine anit Searches in a clip
Rformation ifile as3pciatet withcane play {istifile.tAmeng theses witht o =
respect to the number of 20 play items of the restriction (1) and the
Rumbar oft playlist fidtRs of tHelreskictier (D) e asherlitsie of the

ypperofplay jtems that can existin gne play,

Restriction (4): The upper limit of the file size of
one play list file.

Restriction (5}): The upper limit of the total file
size of a clip information file associated with one
play list file.

Restriction (6): The upper limit of the total of entry
points for coarse unit searches in a c¢lip information
file associated with one play list file.

Restriction (7): The upper limit of the total of entry
points for fine unit searches in a clip information
file asscciated with one play list file.

Among those, with respect to the number of
play items of the restriction (1) and the number of
play list marks of the restriction (2), the upper limit
of the number of play items that can exist in one play
list is restricted, for example, to 999 and the upper
Limit of the number of play list marks that can exist
in one play list file is restricted, for example, to
999 on the format. Thus, when a chapter based on a

ciip that is newly recorded is additionally written to
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list is restricted, for example, to 999 and the upper limit of the number of
play list marks that can exist 25 in one play list file is restricted, for
example, to 999 on the format. Thus, when a chapter based on a clip
that is newly recorded is additionally written to 101 a play list file, it is
necessary to determine whether or not these restrictions are satisfied.
With respect of video attributes of the restriction (3), the format prescribes

Sthiat v 5 pitiralitl dt clip AV Stré&h TS0 WHiEn BRE PIAYE Tist filb P&fers,
oheir attribytes, about engoding of VA%%O data such as frame size, scanning

system, aspect ratio, frame rate, and codec type ot a plurality of clip AV
stream files to;which @pglay list file refers:k0-need:tocmatch each other.
Thus, when a clip is newly recorded, it is necessary to compare the
rgtibltes oPa dip refeifedl fior play iteavthabhas beem récorded in a
ter based on the clip is additionally written

lay list file t hich.a ch
S Sanvadetabs b U e Ao
191e play; list,of the restrigtion,(4), and the.total file,size Oén%g'éﬁn%)of

information file associated with one play list file of the restriction (5), their
vupper limitsare2thprescrilbvechd heiprescriptionrof the filessizens aspect

associated with the memory capacity of the recording apparatus and the
rﬁﬁﬁ@duéﬁ@%ﬁpé@ﬁﬁi and codec type cf a plurality of

clip AV stream files to which one play list file refers
need to match each other. Thus, when a clip is newly
recorded, 1t 1s necessary to compare the attributes of
a2 clip referred from a play item that has been recorded
in a play list file to which a chapter based on the
clip is additionally written with those of the clip
newly recorded.

With respect to the file size of one play
list of the restriction {4) and the total file size of
a clip information file associated with one play list
file of the restriction (5), their upper limits are
prescribed. The prescription of the file size is
associated with the memory capacity of the recording
apparatus and the reproducing apparatus.

In other words, when the record operaticn is
performed, a play list corresponding to a clip that has
been recorded and é clip information file of a clip
that has been recorded are temporarily stored in the

memory of the recording apparatus. When the record
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In other words, when the record operation is performed, a play list
corresponding to a clip that has 25 been recorded and a clip information
file of a clip that has been recorded are temporarily stored in the memory
of the recording apparatus. When the record 102 operation is performed,
an update process is performed for the play list file and the clip
information file on the memory. These play list file and clip information
filpestareddn the: memary are avritten tohe record Sdpediumsata v formed
predetermined timing. With the restriction about the total file size of a play
fistfild BAd & elip infctinationdfile assddiated With onel playaist dite, ol le on
%ilg}uat]irgg (grwhich tge memary becomes full. during the record operation
and itis Jorcedly stopped 107 ¢an bé prévented: The Upper Timitofthe Fid:
size of aplay. Jist fileds,Jor,example, S00.kB; (kilabytes) When  the upper
limit of the file size of one clip information file is, for example, 1 MB
(mdgabytes), thep Addsppertimitof thetotabfile siZe-bf a clip rntormatienon
file associated with one play list file is, for example, 2 MB. The upper
fiMits of theresticion {6)-8nd R réstrictidh €7 ate absddiatedarith the

r limi f the file-size of the foregoing clip information file. In gther
\?V%?gs,iaﬁ%ﬁe%&%tt)g§ ébeg&éeanagﬁt?f ﬁgin??orwé%gar%%ﬁurﬁ?%é’ar%ﬁ g%d an
entry pointforrafime YAitof which the memory becomes full

‘during the record operation and it is forcedly stopped

can be prevented.

The upper limit of the file size of a play
list file is, for example, 600 kB (kilobytes). When
the upper limit of the file size of one clip
information file is, for example, 1 MB (megabytes), thé
upper limit of the total file size of a clip
information file associated with one play list file is,
for example, 2 MB.

The upper limits of the restriction (6) and
the restrictiocn (7) are asscciated with the upper limit
of the file size of the foregoing clip information file.
In other words, as described above, an entry point for
a coarse unit search and an entry point for a fine unit
search are information stored in the block blkEPMap ()
of the block blkCPI(} in a c¢lip information file. In
other words, an entry point for a coarse unit search is
the field PTSEPCoarse and the field SPNEPCocarse of the

block b1lkEPMap (). An entry point for a fine unit
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search are information stored in the block blkEPMap O of the block
bIkCPI() in a clip information file. In 25 other words, an entry point for a
coarse unit search is the field PTSEPCoarse and the field SPNEPCoarse
of the block blkEPMap O . An entry point for a fine unit 103 search is the
field PTSFPFine and the field SPNEPFine of the block blkEPMap O . The

upper limit of the total of entry points for coarse unit searches and that of
S&RBFPoints ok S fine bAit Bedrehes ira @lip informdtion: file 2888 Ated:

ith one play list file are prescribed on the format. Thus, when a clip is
O\r%levwﬁ?e(k%r(g%g, ﬁ)igk %rlg%% ssgry to determine whether or not these

restrictions arg safisfied;in 2:play listsfile o whigh.10 8 play, item thatyrefers
to the clip is additionally written. Restrictions on the mounting

fspecifications wecanthes eantempiated 4o have theffollewing ifems.ts for
Restriction (8) : With respect to the block 15 blkMakersPrivateData O in
LA extehsionsdata Bisck ofa Pldylise fifs) itenanfopmafion of the block

_hl sPriv ata() of a.play list file recorded by another apparatus
dgagr%ll%%%{%[kﬁ%%ers&ee E)gjll%\?}}(is,ti infekm%%%r?ot feeuﬁdfaﬁéﬁ .IQI% E%? on
cexamplexas representeddndhe block; PataBloek() shown in-Figs 35, the; o

data size of the block blkMakersPr.ivateData() of extension data block of
nacessary to determine whether or not these
restrictions are satisfied in a play list file to which
a play item that refers to the clip is additionally
written.

Restrictions on the mounting specifications
can be contemplated to have the following items.
Restriction (8): With respect to the block
blkMakersPrivateData() in an extension data block of a
play list file, when information of the block
blkMakersPrivateData () of a play list file recorded by
another apparatus cannot be taken over, the play list
file must not be updated.

For example, as represented in the block
DataBlock () shown in Fig. 35, the data size of the
block blkMakersPrivateData () of extension data block of
a play list file is not restricted. Thus, it can be
coﬁtemplated that data having a relatively large data
size, for example, several 100 kB, are written
depending on specificaticns of the apparatus; It may

pe difficult to update or edit a play list file with
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a play list file is not restricted. Thus, it can be contemplated that data
having a relatively large data 25 size, for example, several 100 kB, are
written depending on specifications of the apparatus. It may be difficult to
update or edit a play list file with 104 taken-over information of the block
blkMakersPrivateData O having a large size recorded by another
apparatus, for example, due to the restriction of the memory capacity. 5

+ Restrictions-on the pregductspecifications 1cankoe contemplated to be the
following items. Restriction (9): Even if concepts of titles and chapters of

bondlapparakus drctdifférent frofPthdse of driothisr dppatatusivisied by
necessary to prevent the user 10 from confusing them. Restrigion 10): It

2R hdte5sane b abile td TontiRGOlsIy peftbim A captiting operation and

o r@qgr%@&gpgrq;igﬂggri%yr_escribed time period or more. 15 With
respect to titles'and chapters of the restriction (9), play lists and chapters
can be conteayptatédito bage different stuctires depending oat thens
apparatus. Thus, when a record medium on which a clip has been

Crdtorded By bReRapparstus i3 reprodiced 2oy afGthér &pjFaratus, there

R 05 SLach o gy sbneraly dsuaies fpgcxampl
y

chapters of one apparatus are different from those of

ancther apparatus, it i1s necessary to prevent the user

from confusing them.

Restriction {(10): It is necessary to be able to

continucusly perform a capturing operation and a

recording operation for a prescribed time period or

more.

With respect to titles and chapters of the
restriction (9), play lists and chapters can be
contemplated to have different structures depending on
the apparatus. Thus, when a record medium on which a
clip has been recorded by one apparatus 1s reproduced
by another apparatus, there is a possibility of which a
title may be abnormally displayed.

For example, it 1s assumed that a stationary
type recording and reproducing apparatus (such as a
video deck) that records a television broadcast has the
following specifications. One program corresponds to
one play list. Play list marks are automatically placed

as chapters at intervals of 5 minutes. Whenever a
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type recording and reproducing apparatus (such as a video deck) that
records a television broadcast has the 25 following specifications. One
program corresponds to one play list. Play list marks are automatically
placed as chapters at intervals of 5 minutes. Whenever a 105 video
camera apparatus captures one image, namely the apparatus performs
the record start operation, a play list mark is placed as a chapter. A
vpldrality-efnehapters aretegisteredtto one playelistmbgadditiemSliyis:he
assumed that the stationary type recordinggnd reproducing apparatus

RSt fowing ‘Spetiticationg: A tumBRdifimdgesdtonty the Bedihfirg
198 Play Jipt Js,displayed. Tus, a fhumhnall imageqf,epeh chapier s not

isplayed. 10 In these conditions, it isTassumed that a record medium on

cwhishaarplay fist file greated by the stationsry typeireeording andiition,

reproducing apparatus has been recorded is loaded into a video camera
iapparatussanda play itefihthatfeiersao ardlipreperdeddsyrtherih viddo

camera apparatus is additionally written and _recorded to a play list file
f@r%%?e%t?ﬁﬁ% &%ﬁgﬁf&uﬁ/p@argcécraﬁg%#dlr%%%%c?ﬁgeﬁﬁ araftis: s -

athis,cas6, as a jajer scene ofa programydecarded by the sgiatlpp%\%y ype:

recording and reproducing apparatus, a 20 picture captured. by the video
ieamierpapparatus Bhtegisterethasarchaptet miAhendtie secord aregitupof
_the video camera adpparatus is loaded into the stationary
1 not displaved.

In these conditions, it is assumed that a
record medium on which a play list file created by the
stationary type recording and reproducing apparatus has
been recorded is loaded into a video camera apparatus
and a play item that refers to a clip recorded by the
video camera apparatus 1s additionally written and
recorded to a play list file created by the staticnary
type recording and reproducing apparatus. In this case,
as a later scene of a program recorded by the
stationary type recording and reproducing apparatus, a
plcture captured by the video camera apparatus is
registered as a chapter. When the record medium of the
video camera apparatus 1s loaded intc the staticnary
type recording and reproducing apparatus again and the
program 1s reproduced thereby, the chapter of the
picture captured by the video camera apparatus is not

displayed as a thumpnall image. Instead, the chapter

is unnaturally reproduced as the last scene of the
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type recording and reproducing apparatus again and the program is
reproduced thereby, the chapter of the 25 picture captured by the video
camera apparatus is not displayed as a thumbnail image. Instead, the
chapter is unnaturally reproduced as the last scene of the 106 program
recorded by the stationary type recording and reproducing apparatus.
With respect to the continuous capturing and recording for a prescribed
time period_or mare of the 5 restriction (10), specifications of a receding
%683%%& ggr%%rod%/% a%é/urghc%n w%&%’ulsgr%%‘é di%@' for ar%%) gé‘frﬁn@&d

timerperioderymers, Qn thesother hand, as described above, the format
prescribes the upper limit of the total number of entry points in a clip 10

information filéiassociated:with onetplay listnEvendftherecordmediuamd
has a sufficient free space, entry points for a predetermined time period

16 bedsiedinTthe pAs IS8 TS whidka Biag iteth fHat Férers fof atdip
1. be neady facofaed] mayarbe.asnied teaduse 12 ohle gtal umber

of entry points of the clip information file that has been Feterred and the
appet dimitpreseribed in thedfarmaate Jhus nwhensa elip is-aewly recorded,
it is necessary to determine whether or not continuous recording for the
pregaEmimedtime 20period ot thore cantse pefforniéd on the basisofl,
the Cpumber ofc?ntr}g%mntsta}lsgo%lgted with the pIa&I;st file to which a

Blay it that Tefers To tHe chipist OTmat prescribes the upper
limit of the total number of entry points in a clip
information file associated with one play list. Even
if the record medium has a sufficient free space, entry
points for a predetermined time period to be assured in
the play list file to which a play item that refers to
a c¢lip to ke newly recorded may not be assured because
of the total number of entry points of the clip
information file that has been referred and the upper
Limit prescribed in the format. Thus, when a clip is
newly recorded, it is necessary to determine whether or
nct continuous recording for the predetermined time
period or more can be performed on the basis of the
number of entry points associlated with the play list
file to which a play item that refers to the clip is
additionally written.

Next, a process of determining whether or not
a chapter based on a clip to be newly recorded can be

additionally written to a play list file according to

an embodiment of the present invention will be
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additionally written. Next, a process of determining whether or not 25 a
chapter based on a clip to be newly recorded can be additionally written
to a play list file according to an embodiment of the present invention will
be 107 described. The determinations for the foregoing restriction (1) to
restriction (10) are performed one by one. When the determined result
denotes that at least one of these restrictions cannot be satisfied, a 5 play
ddistisinewly créateddaand:achaptel based on a:chp newkyaecorded is
recorded to the newly created play list. Fig. 43 is a flow chart showing an
r Sexkaimpté P protess of Gétefrining whéther of htt & hapterBdsed €10

;0,8 Rewiecorded i can,pe additionally wrifien o 2.pigy.Jist First of
all; with reference to the flow chart shown in'Fig."43, a flow of an‘overall

1 process, wilbbe deseribed-in-briefInthis example, ibis assured that the
record medium 20 is a disc-shaped 15 record medium such as a

plregordable typeBVD v(hereinafter, referred thap the disgpdn ther a
recording apparatus described with reference to Fig. 41, each

©Idétermiationt Brocess and Sorfoih &t toltdv BhE pErdrhed bythe
jcantrpl section 30. 20 When the record medium 20 is loaded into the

p 120 . :
recording apparatus, the control section 30 controls the recording control
section 15 tpirgad an indexfilelow chart showing an example of

a preccess of determining whether or not a chapter based
on a newly recorded clip can be additionally written to
a play list. First of all, with ;eference to the flow
chart shown in Fig. 43, a flow of an overall process
will be described in brief. In this example, it is
assumed that the reccrd medium 20 is a disc~shaped
record medium such as a recordable type DVD
(hereinafter, referred to as the disc). In the
recording apparatus described with reference to Fig. 41,
each determination process and so fortﬁ that follow are
performed by the control section 30.

When the record medium 20 is loaded into the
recording apparatus, the ccontrol section 30 controls
the recording contrel section 15 to read an index file
"index.bdmv" from the record medium 20 (at step S100}.
The index file "index.bdmv" that has been read is
stored in the nonvolatile memory 17, for example,
through the management information processing section

16.
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"index.bdmv" from the record medium 20 (at step 5100). The index file
"index.bdmv" that has been read is 25 stored in the nonvolatile memory
17, for example, through the management information processing section
16. 108 At the next step 5101, the control section 30 identifies a
candidate of a play list (play list file) to which a chapter based on a clip to
be recorded next is additionally written on the basis of information 5
described in fie index filextindeéxebdivtdtoradhin the ryonvblatite memory?

17. For example, with reference to the block blkTableOfPlayListsO in the
W6&K bikhidexexténsidnBita 6 that is hivextertsion Hél%yblﬁélisio bt e

index,file, index;bdmy.', the:blogk HikTableOfPlayListsO,is searched for.
the newest real play list that has been recorded and thereby the file
naneithaereokis obtained.tNMere specifically 2with referencedeora. 2% 15
blocks blkMovieTitlePlayListPair O 's listed in the block
WKIndékERehSiohDatal O seatched fofl@blbgknv™ stored in the
bIkMoYie%riIIfPl?&/L%ngair% that has the field PlayListattribute assigned
"the Gitribute "Real and that'is described as the last block 20

blkMovieTitleRlayldstRainQ in he-blogk hlkladexExtensionDatal and
thereby data of the field PlayListFileName is obtained from the retrieved
Mladleble0fPlaylists{) in the block
blkIndexExtensionbData() that 1s an extension data block
of the index file "index.bdmv", the block
blkTableCfPlayLists () is searched for the newest real
play list that has been recorded and thereby the file
name therecof 1s obtained.

More specifically, with reference to Fig. 29,
blocks blkMovieTitlePlayListPair()'s listed in the
plock blkIndexExtensionData (] are searched for a block
blkMovieTitlePlayListPair(} that has the field
PlaylListattribute assigned the attribute "Real" and
that is described as the last block
blkMovieTitlePlaylListPair() in the block
blkIndexExtensionData () and thereby data of the field
PlayListFileName 1is obtained frcm the retrieved block
blkMovieTitlePlayListPair(}.

At the next step 5102, the play list file as
the additionally writable candidate identified at step

S$101 i1is read from the record medium 20 and stored to

the nonveolatile memory 17. Thereafter, all clip
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blkMovieTitlePlayListPair(). At the next step 5102, the play list file as 25
the additionally writable candidate identified at step S101 is read from the
record medium 20 and stored to the nonvolatile memory 17. Thereafter,
all clip 109 information files associated with the play list file as the
additionally writable candidate that has been read are read from the

lr{%%‘%frga’lé%'ﬁ‘m@%%hea lip information files that, h% e%” fcar?e as

stored in the 5 nonvolatile memory 17. More specifi Wlt erence to
¢ Mg a1 10 Figsal2) allblacksibikPlayltem O isdn the bloms% bilé%lﬁyh4§b@
are referred in the play list file as the additionally writable candidate. All
afata of thel 10 ields>CliglaformatioAFileNathe's inltive blotks
obtained. Al nformation files represented jn the

blkPlaylt |
O e e G SR a oo B Cad Goehe

néﬁ@%@a medium 20, 19 At-the following step S104 to step 5111, it is
determined whether or not a chapter can be additionally written on the

basis of theMalay: listdie jaSithe Addjtionatly: writable eandidate anidyclipi 0
information files stored in the nonvolatile memory 17 20 according to the

t Jofeding restrictibns HrcotRer Wotds: ¥t stép(5104, the hagitiBAalR/riting
p13pNitylinability determinatiop is performed onthg .o 5ot £i1e as

the additionally writable candidate. All data of the
fields ClipInformationFileName's in the blocks
bikPlayltem()'s are obtained. All clip information
files represented in the data of the cobtained fields
ClipInformationFileName's are read from the record
medium 20.

At the following step 5104 to step S111, it
is determined whether or not a chapter can be
additicnally written on ﬁhe basis of the play list file
as the additionally writable candidate and clip
information files stored in the nonvolatile memory 17
according to the foregoing restrictions. In other
words, at step 5104, the additionally writing
ability/inability determination is performed on the
basis of the number of play items contained in the play
list file as the additionally writable candidate
obtained at step 5101 according to the foregoing
regtriction (1). At the next step 5105, the

additionally writing ability/inability determination is
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basis of the number of play items contained in the play list file as the
additionally writable candidate 25 obtained at step 5101 according to the
foregoing restriction (1) . At the next step 5105, the additionally writing
ability/inability determination is 110 performed on the basis of the number
of play list marks contained in the play list file as the additionally writable
candidate according to the foregoing restriction (2). At the next step 5106,
rthe Boadditionally iritingpability Ainalility deteratiration s perfornted 6@ e
basis of video attriputes described in_ the play list file as the additionally
DI Ehnditale g Siko DUl & 118 I o B ey Tacored
LAccELding to. thesfosegaing restriction;(3) ,1Q Atthe-next step,S].07, the
additionally writing ability/inability determination is performed on the
rhasis ot-thedfile size .of the plaelistditle okthep addifiénallynwritable
candidate according to the foregoing restriction (4). At the next step S108,
atHe 15 aeditionaly whiAg aﬁmﬁﬂ/iﬁ’é}éﬂiwé&éﬂrﬁi‘hétigﬁ?@ petfofheddont S
the basis of the total file size of the_clip.information files referred from.the
EES TG S oy It arale Boarabrt ghe oy 0
tfekegoing restrietion (b} A the: Rextsten 5109.4he 20.additionally writing

- ability/inability determination is performed on the basis of the total number

cefrehitre points: Stoved frethe tdlip information filesgefelred to be newly

recorded according to the foregoing restriction (3.

At the next step $107, the additionally
writing ability/inability determination is performed on
the basis of the file size of the play list file of the
additionally writable candidate according to the
foregoing restriction {4}. At the next step 5108, the
additionally writing ability/inability determination is
performed on the basis of the total file size of the
clip information files reférred from the play list file
as the additionally writable candidate according to the
foregoing restriction (5). At the next step 5109, the
additionally writing ability/inability determination is
performed on the basis of the total number of entry
points stored in the clip information files referred
from the play list file as the additicnally writable
candidate according to the foregoing restrictions (6)
and (7}. |

At.the next step 5110, the additionally

writing ability/inability determination is performed on
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from the play list file as the additionally writable candidate according to
the foregoing restrictions (6) 25 and (7). At the next step 5110, the
additionally writing ability/inability determination is performed on 111 the
basis of presence or absence of unique extension data of another
apparatus in the play list file as the additionally writable candidate

+ pecerdingfothe foregaing restriction (8). At the next step Sill the 5 |

additionally writing ability/inability determination is performed on the basis
det thedastupddte apparatus: of: the play tist file as the additionallyawritable
candidate according to the foregoing restriction (9). At the next step 5112,

2§t9s finaALd detetrhiret \ihethBFoFrdtahe eRaptei baséd of fifie clip
newly recorded can be additiopally written to the play list file_as the

EQadi ionalfy writabie 8§ﬁ&aat2§§n' the}[‘%ag%eof e’ BetSeFr%Fna%%%EpéSLﬁpgf

a&ach of theideteymination precesses, fronLibe fqr@%gotq@t%@aﬁ%a%@n 154
step Sill. The determined result of each process of step S104 to step

p&aidigstbred, fonexamples irthet registesar thedike ©f theveontrals of
section 30. At step S112, a determination is performed on the basis of

e Hetefminedrebtt Of Bact Proces sloted n'thd J0rrelites In other
cpidayhen e detergined result o each Riogese gt facl oLater 5104

to step Si
At the next step 5112, it is finally

determined whether or not the chapter based on the clip
newly recorded can be additionally written to the play
list file as the additionally writable candidate on the
basis cf the determination result of each of the
determination processes from the foregoing step 5104 to
step 5111. The determined result of each process of
step 5104 to step S111 is stored, for example, in the
register or the like of the contrel section 30. At
step 5112, a determination is performed on the basis of
the determined result of each process stored in the
register.

In other words, when the determined result in
each process at each of step 5104 to step S111
represents additionally writable, the flow of the
process advances to step 5112. At step S112, it is
determined whether or not the chapter based on the clip
newly recorded be additionally written to the play list

file as the additionally writable candidate obtained at
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represents additionally writable, the flow of the process advances to step
S112. At step S112, it is 25 determined whether or not the chapter based
on the clip newly recorded be additionally written to the play list file as
the additionally writable candidate obtained at 112 step 51.01. In contrast,
when at least one of the determined results of the additionally writing
ability/inability determinations of step 5104 to step 5 Sill represents
additionallinot-writable, it is determined that the chapter based on the

play list file as the additionally writable gandidate obtained at step S101
be not able to'be SdditibAGIy wHEtED. 1A thiséase, A'biay fist i€ of a real

Rlay ist is pewly 10 areatedqand the chapter pased on the,clip that is

newly recorded is recorded to the newly created play list file. The order
abtheiprocessesi framsstef 5104 10 =step.Sill ismot timited 10 the foregeipg
order. In 15 other words, the order of the processes from step S104 to
SteplSill¢ray bethangedinamy mhhier dhstead - &gl processessfrom

tep S104 to,step Sill may be performed in parallel. All the processes . .
%%ﬁ%{%“%ﬁo 8%ste%h§i/"(%§% rtigtrr;é) per §rr€@d. licrl?setegg ‘£ ne2G or &t1e

Plrality of these: prosessespay beiselectivelyperormad, Next, the srep
processes from step S104 to step

3101 be not able to be additionally written. In this
caée, a play list file of a real play list is newly
created and the chapter based con the clip that is newiy
recorded is recorded to the newly created play list
file.

The corder of the processes from step S104 to
step 5111 is not limited to the foregoing order. In
other words, the order of the processes from step $104
to step 5111 may be changed in any manner. Instead,
the processes from step 5104 to step 3111 may be
performed in parallel. All the processes from step
5104 to step 8111 may not be performed. Instead, one
or a plurality of these processes may be selectively
performed.

Next, the processes from step 3104 to step
5111 will be described one by one in more detail. Fig.
44 shows an example of the additiconally writing
ability/inability determination process on the basis of
the number of play items contained in the play list

file as the additionally writable candidate according
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Sill will be described one by one in more detail. Fig. 44 shows an
example of the additionally writing 25 ability/inability determination
process on the basis of the number of play items contained in the play list
file as the additionally writable candidate according 113 to the restriction
(1) at step S104. In this process, as exemplified at step S120, with
_reference to the block bl ayL'stOé[efer Fig. 11) of the play list_file as
“ e%&dit’foenséifilvt??ﬁé%l‘é clgﬁ;lgdiﬁajcte,st ialue’s of tt%fiéﬁaﬂp process,
aNumher@fRlayltems is obtainesh The obtajnedalue. pf-thefield 1,
NumberOfPlayltems is compared with the upper limit value that has been
b setc forithé hbmber of playliterfis that cah exist inlone playh bstdile,for. L st

example, value "999". 10 When the compared result denotes that the

Flafte T the fiedNdmbaromPlayIttms i shialier HaH #& predetertited
oPPperlinit valye, itis, determingd; that the Sh,%%%c?ﬂ]%%d onthe clip that is

newly recorded be able to be additionally written to the play 15 list file as
othesadditionally writable:candidate ol centrassrwher the:value of the field

NumberOfPlayltems is equal to or larger than the predetermined upper
ClifaEREe, itlis etdimined tHat tHa élapiarbe not: abldtsbé additionally
fWrittgzg lo the gl&)]{ Iig%filel%O as yée adqciﬂontallg writable candidate. Fig. 45

3hows an' example f the additionally Wwriting abitity7iability" detRFinatioy
1 precess on the, - example, value "999",

When the compared result denotes that the
value of the field NumberOfPlayItems is smaller than
the predetermined upper limit value, it is determined

that the chapter based on the clip that is newly

- recorded be able to be additionally written to the play

list file as the additionally writable candidate. In
contrast, when the value of the field NumberOfPlavItems
1s equal to or larger than the predetermined upper
limit value, it is determined that the chapter be not
able to be additionally written to the play list file
as the additionally writable candidate.

Fig. 45 shows an example of the additicnally
writing ability/inability determination process on the
pasis of the number of play list marks contained in the
play list mark as the additicnally writable candidate
according to the foregoing restriction (2) at step $105.
In this process, as exemplified at step S$130, with

reference to the value of the block blkPlaylListMark()
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basis of the number of play list marks contained in the play list mark as
the additionally writable candidate 25 according to the foregoing restriction
(2) at step S105. In this process, as exemplified at step 5130, with
reference to the value of the block blkPlayListMark() 114 (refer to Fig. 14)
in the play list file as the additionally writable candidate, the value of the
field NumberOfPlayListMarks is obtained. The obtained value of the field
{ NufsberOfP 18 istMdrks i$ comparedawith #e-5 piddeterinih&d upper limit

value that has bee set for the number of play list marks that ca ist i
A 89 Texhe o eXAPlS. VAL 655", When e Eampared Vst -

mple; value e compared result

nggpates thatihe ;value of the field NumberOfPlaylistMarks issmaller 10

than the predetermined upper limit value, it is determined that the chapter
obasec ot the dlipithet is Menly: rdcordethbé ablestodienadditianally vritten:
to the play list file as the additionally writable candidate. In contrast,

EiientRe DarRbfhe fisld 15 NinberOfPIafia StV Rs REEq it to br T
jarger than the, predetermine lf'rPaDrﬁEé‘”%‘é%“%i%‘sedﬂ%r{”ﬁ%d that the
4ERS :

t%ﬁaﬁt‘é?n & hot able to’be additiona y written to the play list file as the
padditionally writable eandidate:20-As describedaabove, there are two

types of play list marks, which are entry marks and link points. At step
S130, it is determindewhether sefotithe ddtal denotes that the

value of the field NumberOfPlaybListMarks is smaller
than the predetermined upper limit vaiue, it is
determined that the chapter based on the clip that 1s
newly recorded be able to be additicnally written to
the play list file as the additionally writable
candidate. In contrast, when the value of the field
NumberOfPlavlListMarks is equal to or larger than the
predetermined upper limit value, it 1is determined that
the chapter be not able to be additionally written to
the play list file as the additionally writable
candidate.

As described above, there are two types of
play list marks, which are entry marks and link points.
At step S130, it is determined whether or not the total
of these entry marks and link points 1s smallier than
the upper limit value.

Fig. 46 shows an example of the additionally
writing abiiity/inability determination process on the

basis of video attributes described in the play list
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of these entry marks and link points is smaller than the upper limit value.
25 Fig. 46 shows an example of the additionally writing ability/inability
determination process on the basis of video attributes described in the
play list 115 file as the additionally writable candidate and those of the
clip that is newly recorded according to the foregoing restriction (3) at

=$tep S106. First gtall, s at the first step 5140, attnbyte information of video
5 data to be recorded is obtained. In this embodiment, frame size, aspect

o fation framiei fate, land Scanningl typee(intedace/progressive) are obtained
as attribute information of video data to be recorded on the basis of the

EBABEFIAG TnoteSérieebrditg rodetthabhasbear 80 cufiertly sef tothe

ecording apparatus. At the following step 5141 to step 5144, video,
aattﬁ(i)tr)ﬁteg Jof§%:li6%a%%oégge{g’w%é 1ft§£le:L %I‘%/elisjt?‘léoéﬁén the'&ddifi nf;ﬁljydeo

awritable candidateares gbtained, 4 this embadiment, when.a plyrality of
play 15 items are stored in the play list file as the additionally writable

 candidatez videasatiribUteszdarec obtamet:iromtaclipanformation fitey type
referred from a play item that was recorded as the oldest play item. In

(bRef S /idePatibites Hf $teps F4Lthe iMisge 26 iidiis dbtsined; at

1 SlEp A2 Bhe Image heighthe number otlineshand the seanning ype
are obtained; at step 5143, the aspect ratio is obtained; and at step

of the capturing mode ¢r recording mode that has been

currently set to the recording apparatus.

At the following step 5141 to step S144,
video attributes of a clip associated with the play
list fiie as the additioﬁaily writabkle candidate are
obtained. In this embodiment, when a plurality of play
items are stored in the play list fiie as the
additionally writable candidate, video attributes are
obtained from a clip information file referred from a
play item that was recorded as the oldest play item.
In brief, as video attributes, at step S141, the image
width 1is cbtained; at step 5142, the image height {(the
number of lines) and the scanning type are obtained; at
step 8143, the aspect ratic is obtained; and at step
5144, the frame rate is obtained.

More specifically, with reference to a block
blkPlayltem() {(refer to Fig. 12} stored on the topmost
side of the block blkPlayList() {refer to Fig. 11) in

the play list file as the additionally writable
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5144, the frame rate is obtained. More specifically, with reference to a
block 25 blkPlayltem() (refer to Fig. 12) stored on the topmost side of the
block blkPlayList O (refer to Fig. 11) in the play list file as the additionally
writable 116 candidate, data of the field ClipInformationFileName are
obtained as the file name of a clip information file to which the play item
refers. A clip information file corresponding to the obtained file name is 5
craterred from ali &lip inforiation fitdsithatl have beem aead it thecplovess

_of step S103 of the flg\p/ chgrtlshqwn in Fiflg. 43 adfd that a{}re‘ associated
With the play - fist s the additionally Writable Candidéter gtgb%fﬂq, with

rreference fg the,blogl g&%‘ﬁfpﬁ%ﬁmz!@?f@?@ (refer {a Fig: 373 the; on
block blkClipExtensionData O as extension data of the clip information

tfileeanc:-the dxgok hlk Stseam CodinglnfoExtfic d) (fefes tokig: 38§ in the
block blkPrograminfoExt(),the value of the field 15 HorizontalSize is

rghtaficerfrdh e Blotk CBIkBtréBACEtingiRFOEXEE §)° At 3dp SE4Z Wifie

g T T e T S T T

s¥ahig of the-field Videorormat is: obtained; As-descsibed with referepee o
Fig. 19, the field VideoFormat represents a combination of the

list as the additicnally writable candidate.

At step 5141, with reference to the block
blkProgramInfolxt () {(refer to Fig. 37) in the block
blkClipExtensionData () as extension data of the clip
information file and the block blkStreamCodingInfoExt (i,
i) (refer to Fig. 38) in the block
blkProgramInfolxt {),the value of the field
HorizontalSize is obtained from the block
blkStreamCodingInfcExt (i, 7).

At step 35142, with reference to the block
blkStreamCodingInfo () {refer to Fig. 18) in the block
blkPrograminfo () (refer to Fig. 17) of the clip
information file, the value of the field VideoFormat is
obtained. As described with reference to Fig. 19, the
field VideoFormat represents a combination of the
number of lines of video data and the scanning system
(interlace/progressive) with a value represented by 4
bits.

As at step S14Z, at step 85143, with reference

to the block blkStreamCodingInfo(}, the wvalue of the
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number of lines of video data and the scanning system
(interlace/progressive) with a value represented by 4 25 bits. As at step
S142, at step S143, with reference to the block blkStreamCodinginfo O,
the value of the 117 field AspectRatio is obtained. As described with
reference to Fig. 21, the field AspectRatio represents the aspect ratio of

- the frame of video data with a _value representgd by 4 bits. 5 As at step
- ﬁzé gr]lsdj Step 5143 at Step 5134 Sith réfererza s theBiotkth

+bikStreamCodinginfoo,the value of the i e is ' As
described vgith |*%Lfr§ren€tem to \glgg! ng t%l%dfizli% Igégngggg%eoreﬁ%?e%% ttﬁ‘hte‘§>

t Hrame rate of videocdatd withea Valaec10 fepresenied by hits. At.step
5145, each entry of attribute information of video data that are recorded

vV rdrthAE havé BeeRbbtaindd frokPthe receding apparatus at step S140 is

compared with each_of vid ributes of a 15 _clip.associated with the
play list filevég tﬁg as(%?t?or%lg%vrﬁarféescéﬁgid%%e g’rﬁd %Eta?r?eeé)atsgtéé ’

w4 1lte step 544 AWhendhe compared result dengtes thatallthe epiries
of attribute information of video data that are 20 recorded mach all the

vavideo atiribites bt thiedcliprasseBiated withdhe playdist fileaas thescribed

.ac}?ition Il)é writable candidate, it is determined that the chapter
wilh reference to Fig. 20, the field FrameRate

represents the frame rate of video data with a value
represented by 4 bits.

At step 5145, each entry of attribute
information of video data that are recorded and that
have been obtained from the recoding apparatus at step
5140 is compared with each of video attributes of a
clip associated with the play list file as the
additionally writable candidate and obtained at step
5141 to step 5144.

When the compared result denctes that all the
entries of attribute information of video data that are
recerded mach all the video attributes of the clip
associated with the play list file as the additionally
writable candidate, it is determined that the chapter
based on the clip that is newly recorded be able to be
additionally written to the play list file as the
additionally writable candidate. In contrast, even if
each of the attribute information of the video data

that are recorded does not match sach of the video
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based on the clip that is newly recorded be able to be additionally written
to the play list file as the 25 additionally writable candidate. In contrast,
even if each of the attribute information of the video data that are
recorded does not match each of the video 118 attributes of the clip
associated with the play list file as the additionally writable candidate, it is
determined that the chapter be not able to be additionally written to the
playrlist fite=as the 5ladditibhally:weitable candidaten Fig: 4 7showslars ©
example of the additionally writing ability/inability determination process

bh'the 2Fadi§ Bf fHEfIE STerdf the Pray-fidt fife 4stHe AddRionally Wwitable

andidate according tp,the 10 restriction (4) at step 5107. In this
(g%%ﬁ%ﬁ:éﬂf %w%tlgnaggatﬁﬁtgf//iﬁ% |§/e etgr?ni#é%ona%%%e%g itE i determined

whetherpr-nathe filecsize ot therplay Jist as thesadditignally-writable

candidate to which at least a predetermined number of chapters are 15

aeiditiohally Writtew s irnédcessaofdialapper_ limit of the file size of one

play list. The predetermined number of chapters ﬁ]an be contemplated to
[

be one chapter,% pllfalfty 8 haptefs A8 TEmAining fumber b SHibterd
Against the, maximumn;2Q pymber of chapters that can existin one chapigr,

or the like that depends on the design concept of the recoding apparatus.
Ha this example; the predeterminédthe play list file as the
additioconally writable candidate according to the
restriction {4} at step S5107. In this additionally
writing ability/inability determination process, it is
determined whether or not the file size of the play
list as the additicnally writable candidate to which at
least a predetermined number of chapters are
additionally written is in excess of the upper limit of
the file size of one play list.

The predetermined number of chapters can be
contemplated to be one chapter, a plurality of chapters,
the remailning number of chapters against the maximum
number of chapters that can exist in one chapter, or
the like thait depends on the design concept of the
recoding apparatus. In this example, the predetermined
number of chapters 1s considered to be the remaining
number of chapters against the maximum number of
chapters that can exist in one play list file.

First of all, at step 315C, size increment

SIZE 1CHAP of the play list file per chapter that has
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number of chapters is considered to be the remaining number of chapters
against the maximum number of 25 chapters that can exist in one play list
file. First of all, at step 5150, size increment SIZE 1CHAP of the play list
file per chapter that has 119 been pre-calculated is obtained. In other
words, at this step 5150, the data amount of play items and play list

marks that compose one chapter is calculated. With reference to Fig. 12,
o oy e Bing P ciide: e held ARG e bisge: o

+hlklOMaskTable O +and thedblock bIkSTNTable Q.are data; whose data
lengths may vary. Specifically, data of these fields and blocks have fixed

1 lengthsadeépending onctheeeording mbde or thei recording apparatus.
With 10 reference to Fig. 14, the value of each field of a play list mark has
a fixed length>Fhug h& GaLES12& Of Tpldy itérhs ahd Fay it narker

chigatad when.one glipds. reqrded can pe,prerdaloylated jn.addition, the
calculated value characteristically does not dlepend on 15 record time. The
bvaluerof the sizedngrement SIZE_ACHAP of & playilist file perchapterids,
pre- calculated and stored , for example, in a ROM or the like of the
wiStrding epparatts Nastead, therualue B ethe Sizedihéremehit SIZEL
CHAP.may be calculated 20 whenever the process qf the flow chart
ayrhe calgulated 2 ¥ he pracess of

CURGWn in Figh 477 18 executed When a chapter 1S AdditiSnalfRirited s &7
the recording mode or the recording apparatus. With
reference te Fig. 14, the value of each field of a play
list mark has a fixed length. Thus, the data size of
play items and play list marks created when one clip is
recorded can be pre-calculated. In addition, the
calculated value characteristically does not depend on
record time. The value of the size increment

SIZE 1CHAP of a play list file per chapter is pre-
calculated and stored , for example, in a RCM or the
1ike of the recording apparatus. Instead, the value of
the size increment SIZE 1CHAP may be calculated
whenever the process of the flow chart shown in Fig. 47
is executed.

When a chapter is additionally written to a
play list, a play item and a play list mark are
increased. Thus, when a chapter is additionally
written to a play list, 1t is necessary to consider the

number of play items and the number of play list marks

" that can exist in one play list file according to the
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play list, a play item and a play list mark are increased. Thus, when a
chapter is additionally 25 written to a play list, it is necessary to consider
the number of play items and the number of play list marks that can exist
in one play list file according to the 120 restriction (1) and restriction (2).
At step 5151, the number of play items PI_REMAIN that can be
additionally written to the play list file as the additionally writable
TEanbidate 15 catculated 1hCtherWwordRRwith reference to the block

blkPlayList() {refer.tg Fig. in play list. file as the additionally
writable cand%a?a%,tt%!e: \%agljl?]e?'ofﬁt egfile?i}{dpl k%r%bg?ofg’}[gﬁfte%sel%sobtained
ras theMmbertofplayitems contained insthe playlistasthecl@ne play
additionally writable candidate. By subtracting the number of play items
contaified i the plag listss theoadditivnaliyiwitable candidatetfrom the
Cpﬁg%%rmin d upper Iig}it value PI MAX that has been set for the

foXs

RURberof play itthsthat car 8xistin &g play fefif A& ¥or brampfe,
1999 the pumber of play iteras PF REMAIN, that gan he gdditiopally 15 .

written to the play list as the additionally writable candidate is obtained. In
fother werds ¢thexddmber ofplay items BbREMAINthat:can be ladditionally
written to the play 20 list file as the additionally writable candidate can be

Odbtairiadbyrthe fEieWiRg Fofm@s YEET REMAIRGE PEAVAX -the
Aﬂw®99“8¥”%ﬂ§¥“%te§@ contained in the play list as the

additionally writable candidate. By subtracting the
number of play items contained in the play list as the
additionally writable candidate from the predetermined
upper limit value PI MAX that has been set for the
number of play items that can exist in one play item,
for example, "999", the number of play items PI REMAIN'
That can be additicnally written to the play list as
the additionally writable candidate is obtained.

In other words, the number of play items
PI_REMAIN that can be additionally written to the play
list file as the additicnally writable candidate can be
obtained by the following formula (1).
PI_REMAIN = PI MAX - NumberOfPlayItems ... (1)

At step 8152, the number of play list marks

MARK REMAIN that can be additionally written to the

play list file as the additionally writable candidate
is calculated. In other words, with reference to the

block blkPlayListMark() (refer to Fig. 14) in the play
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At step S152, the number of play list marks MARK REMAIN that can be
additionally written to the 25 play list file as the additionally writable
candidate is calculated. In other words, with reference to the block
blkPlayListMark() (refer to Fig. 14) in the play 121 list file as the
additionally writable candidate, the value of the field

1 NumberofPlaylistMarks is, ehtainedas the number of.play listmarks;, .
contained in the play list as the additionally writable candidate. 5

vEhekeafter, fyyssubtrarting the-aumber af play: tista masks eontained:in the; s
play list as the additionally writable candidate from predetermined upper

CliRitvaltes MARKP MR that hag'Beés setfof dHeé Atmber stplay items

that can exist in gne play list, for example "999", the 10 number of play list
1%nsgj%ksaﬁ/lA R%%\ﬁﬁﬁ\f‘i%}a Ecéﬁ b"é%ééﬁ |%rﬁ?all§/av{/1ﬁf%é:1nafbethe play list as

Tthe-additiopallywritable candidate is obtaingd, dn. other,words, the number
of play list marks MARK_REMAIN that can be additionally written to the
ma 5 playclist fikel as: thel additienaly awritable icandidate: candoetdbtamedyfrom

the following formula (2). MARK REMAIN = MARK_MAX -
“RbhfderoPajCistarks TX¢8) AF fEFNSERIES15ERRE shalldore bFe

il Hmber of play;lles. ). RIEVAIN that,ean, e, gddluonally 20, witelhs
to the play list as the additionally writable candidate obtained at éiep

+ 5451 and the nember afplay. listymarkstMARK-REMAIN thatcarohbe ¢ he
additionally written

number of play list marks MARK REMAIN that can be

additicnally written to the play list as the

additionaliy writable candidate is obtained.

In other words, the number of play list marks
MARK_REMAIN that can be additionally written to the
play list file as the additionally writable candidate
can be obtained from the following formula (2).
MARK_REMAIN = MARK MAX -~ NumberOfPlayListMarks ... (2)

At the next step 8153, the smaller one of the
number of play items PI REMAIN that can be additionally
written to the play list as the additicnally writable

candidate obtained at step 8151 and the number of play

" list marks MARK REMAIN that can be additiconally written

to the play list file as the additionally writable
candidate obtained at step $152 is treated as the
number of chapters CHAP REMAIN that can be additicnally
written to the additionally writable candidate.

In cther words, the number of chapters
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to the play list file as the additionally writable candidate obtained at step
5152 is treated as the 25 number of chapters CHAP REMAIN that can be
additionally written to the additionally writable candidate. In other words,
the number of chapters 122 CHPA REMAIN that can be additionally
written to the play list file as the additionally writable candidate can be
obtained from the following formula (3) with the results of the foregoing
formiul X Bty and formblac®) Sassufing teat2MIN" dendtesthatca Sialler
}gge of .values.in_parentheses is selected. # the formula (3), "MIN"

Adtes that & Smalléroné of Galtiés i parenthédes i sefectad CAARP®
REMAIN 5:MIN (BRI REMAIN MARK REMAIN) - (3),10 At ths nextstep .

S154, by obtaining the file size of the play list file as the additionally
writallle scantidate, therremainigg flatansize SIZE REMALN against the
upper limit PL-SIZE-MAX of the file size of one play list file according to
5e HEstictioh(@¥ is 15 Bbtaffeth The filé 3fzecof $HE ple§list ik ¢dn be

obtained, for example, using a functign that the file system.of the,OS
B P B e e e L aHIe 3 5y,
following; formula (4)x Jn the following-farpmuila, the fite size of,the play 20

list file as the additionally writable candidate is designated by FILE
ISIZE(KB)eSEZE REMAIN(KRBES PL SIZE MAX(KB) - FILE SIZE(KB) ...

CHAP REMAIN = MIN (PI REMAIN, MARK REMAIN) ... {3)

At the next step 5154, by obtaining the file
size of the play list file as the additionally writable
candidate, the remaining data size SIZE REMAIN against
the upper limit PL SIZE MAX of the file size of one
play list file according to the restriction (4) 1is
obtained. The file size of the play list file can be
obtained, for example, using a function that the file
system of the OS provides. The data size SIZE REMAIN
(kB) can be obtained from the following formula (4).

In the fcllowing formula, the file size of the play
list file as the additionally writable candidate is
designated by FILE SIZE (kB).

SIZE_REMAIN(kB) = PL_SIZE MAX(kB) - FILE SIZE{kB)
(4)

At the next step 5155, it is determiﬁed
whether or nct the file size of the play list file as
the additionally writable candidate to which play items

and play list marks for chapters that can be
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(4) At the next step S155, it is determined 25 whether or not the file size of
the play list file as the additionally writable candidate to which play items
and play list marks for chapters that can be 123 additionally written to the
play list file as the additionally writable candidate are additionally written
is in excess of the upper limit of the file size of one play list file. 5 In other

words, it is determined whether or not the following formula (5) is satisfied
%ﬁﬁ%ﬁé} ﬂs(ilz“es crement SIZ OICI-},EPpoﬁfCﬂYe élé)sl Tist f}léepe&r1 Schza}E)‘tg’er

aebtaineg-atistep S150 andthe sesults-of formulay(3) and fermula (4). 10
SIZE 1CHAP x CHAP REMAIN ? SIZE REMAIN ... (5) If the formula (5) is

weatisfied, it is teterivined that tHé.chaptercasedrortthefcliphthatfis Lrmewly
recorded be able to be additionally written to the play list file as the

S 54&itiSally/ Gritabie’ 15 candidate” In contrast, if the formula (5) is not
satisfied, it i determined thatthe chapier be.nat ahlg to be additionally

written to the play list file as the additionally writable candidate. Fig. 48
nshows aniexampie ofitheradditienally ) 20 writing abilityinabilih the

determination process on the basis of the total file size of clip information
Stifes reterrédfrom the‘play fisttie as théadditienallyist file per

chapter cobtained at step 8150 and the results of
formula (3) and formula (4).
SIZE 1CHAP x CHAP_REMAIN 2 SIZE REMAIN ... (5)

If the formula (5) 1is satisfied, it 1s
determined that the chapter based on the clip that is
newly recorded be able to be additionally written to
the play list file as the additionally writable
candidate. In contrast, if the formula (5) is not
satisfied, it is determined that the chapter bhe not
able to be additionally written to the play list file
as the additionally writable candidate.

Fig. 48 shows an example of the additionally
writing ability/inability determination process on the
basis of the total file size of clip information files
referred from the play list file as the additionally
writable candidate according to the foregoing
restriction (5) at step S5108.

According to the foregoing restriction (5),
the upper limit value CLIP_ SUM MAX, for example 2 MB,

is set for the total file size of clip information
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writable candidate according to the foregoing restriction (5) at step S108.
25 According to the foregoing restriction (5), the upper limit value CLIP
SUM MAX, for example 2 MB, is set for the total file size of clip
information 124 files referred from the play list file as the additionally
writable candidate. When a clip information file is added to the play list as
the additionally writable candidate as a chapter is 5 additionally written
theéreto, the ¢otaksizeé ofthet ehp infesmatiortfiles asseciatedswith the play
list file as the additionally writable candidate needs not to be in excess of

FRE Lpperfimit Valtie CEP SURE NAX Kt Step ‘6180, themhakimum size

Sl IP.10 as be ted for ip-information file is
"ﬁb%égi#gcéljtl%]ﬁet’gﬁg' ?nfgr%nagt?ogng# g}l‘ ?fwbb %’c%]‘gﬂ(% F}I\%ézioﬁ)E Ogégtogés%
dafermation, ofi.gn entry peint thath asspciates a RT S naklieawith the byte
address of a clip AV stream file (refer to Fig. 23 to Fig. 26). 15 Information
ot dhis enhy pbintis alvadue that vaties dnrectrdttivhe sO#terdiformation

stored.in the cli ), infor ati'on file is a fixed vgn(l)uew. tl}?t gﬁes n;t depend on
Techrd time Bt rathier an ihg sy’ fihé' othér Fand, as™ "

Sheodifig Systent
ﬁ%“%d éf%%_\{%&ﬁ‘% 1‘3’1‘8%‘1@5}'%E@é@@@sééﬁi%%uﬁ%%&%c%@{\g
is set as specifications of the recording apparatus. The number of entry
tpoints fon thecmimmunt timesthapassurés oaontinuouseecardingsuM MAX.

At step 3160, the maximum size SIZE 1CLIP
that has been calculated for one clip information file
is obtained. In the clip information file, the block

ElkEPMap ()} steres information of an entry point that

associates a PTS value with the byte address of a clip

AV stream file (refer to Fig. 23 to Fig. 26).

Information of this entry point 1s a wvalue that varies
on record time. Other informaticn stored in the clip
information file is a fixed value that deces not depend
on record time, but rather an encoding system. On the
other hand, as described above, the minimum time that
assures continuous recording is set as specifiéations
of the recording apparatus. The number of entry points
for the minimum time that assures continuous recording
depends on the encoding systems of video and audio of
the encoder. By calculating the total data size of
entry points for the minimum time thaf assures
continuous recording, the maximum size SIZE 1CLIP is

obtained on the basis of the calculated result.
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depends on the encoding systems of video and audio of the encoder. By
calculating the total data size of 25 entry points for the minimum time that
assures continuous recording, the maximum size SIZE 1CLIP is obtained
on the basis of the calculated result. 125 At the next step 5161, by
obtaining the fil.e sizes of all clip information files referred from the play

list file as thagd%it_iongléy writable candidate, the fotal size SIZE TOTAL
CLIP is calcUlated. 5 IH ‘Othier wokds. with reféveriés o Al the Biocks: - ¢

sblkPlayltem-Q1's (refer to,Fig, 12)dn the play Jist file-as the.additiapally .
writable candidate, data of the field ClipInformationFileName of each of
pthey blocks bikPlayltem Onts is obidined alhefile size=0f 10 thedipdate,

information file represented by the obtained data of the field

CBfiplihforatidnEfeNdme.is Obtaindd 16 dacrcerire bigekd blkPlayltem()'s
in the play list_file_gs the additionally writable candidate. The.file  size of
each of the g%clit%ﬁ(%igﬁgg%ds‘fgg ded. %%nﬁnecﬁe%?zea%ﬁ eaFc%ﬁeclip

binfenmationiile san-ben obtained: derexaraple. using ajfunctionthapthe file
system of the OS provides. At the next step S162, the value of which the

Ligtél dizd S1ZE TOTAL2CLIF obalk iHevcliptinformation a2Cifiles teferredt a

Ero the play list file as the additionally writable candidate calculated at
e G167 ¢ Subtraital Honk fie- G HNCVAu@ of fretbrdl £ £ he

blocks blkPlayItem{)'s is obtained. The file size of
the ciip information file represented by the obtained
data of the field ClipInformationFileName is obtained
for each of the blocks blkPlayItem()'s in the play list
file as the additionally writable candidate. The file
size of each of the blocks blkPlayItem()'s is added.
The file size of each clip information file can be
obtained, for example, using a function that the file
system of the 0S5 provides.

At the next step S162, the value of which the
total size SIZE TOTAL CLIP of all the clip information
files referred from the play list file as the
additionally writable candidate calculated at step 3161
is subtracted from the upper limit value of the total
file size of the clip information files that can be
assoclated with one play list file is compared with the
maximum size SIZE 1CLIP of one c<¢lip information file
calculated at step S160 according to the following

formula (6) and it is determined whether or not the
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file size of the clip information files that can be associated with one play
list file is compared with the 25 maximum size SIZE 1CLIP of one clip
information file calculated at step S160 according to the following formula
(6) and it is determined whether or not the 126 clip information files
having the maximum size SIZE ICLIP can be additionally written to the
play list file as the additionally writable candidate. CLIP-SUM-MAX -
cBIZE TOTAIELIR 2 SIZEJELIR v.1(8) StWhendhe comparetkresult
denotes that the value of which the total size SIZE TOTAL CLIP of aII the
S i intormdtion e Feféfed bl thielplay fidt™ fife as the dufdlitotatly -

siritable candidate fs.suptcacted from the upres fimityalue of he total e

1.0 size ot the clip information files that can be associated with one play

clistfilgigcomparedwith-theomaximumesize Stk IGKIPTaf one clips )
information file is larger than the maximum size SIZE 1CLIP of one clip
information file it iscdétefritinedthgt the Thaptet I5basedomtheldlp that

|le%WI eg‘:q(?lrdegl1 rt?g}%t;l%an&g ?deltloréaftlé/ wr%%tg tl;gi 1x,){jay l list fi

the*addi |ona afe’ iy con ras~t~ whéh the valu€ of Wlh

cihe éqt%S%@:?f%aTtQ%L CLIB.of all the clipyinformation-2Q files 1 st
referred from the play list file as the additionally writable candidate is
f stbtracted fronathel upperlimi valuetefihe tatakfilé sizecofithe clip
subtracted from the upper limit value of the total file
size of the clip information files that can be
associated with one play list file is compared with the
maximum size SIZE 1CLIP of one clip information file is
larger than the maximum size SIZE 1ICLIP of cne clip
information file, it is determined that the chapter
based on the clip that is newly recorded be able to be
additionally written toe the play list file as the
additionally writable candidate.

In contrast, when the value of which the
total size SIZE TOTAL CLIP of all the clip information
files referred from the play list file as the
additionally writable candidate is subtracted from the
upper limit value of the total file size of the clip
information files that can be associated with one play
list file is smaller than the maximum size SIZE I1CLIP
of one clip information file, it is determined that the
chapter ke not able to bhe additionally written to¢ the

play list file as the additionally writable candidate.
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information files that can be associated with one play list file is smaller
than the maximum size SIZE 1CLIP 25 of one clip information file, it is
determined that the chapter be not able to be additionally written to the
play list file as the additionally writable candidate. 127 Fig. 49 shows an
example of the additionally writing ability/inability determination process
on the basis of the total, number of entry points_stored in .clip information
files referred from ﬁ'n% pﬁaf/) list file 58" Ea%dﬂﬁ)sngaﬁy? W‘?f?%% %‘:Céﬁg%a%fe
wACEQriNG 10 ther testriction (6) and sestrigtion (/) &b the-foregaing rstep -

5109. As described above, with respect to clip information files referred
bdrons oné plénelistdite; ann t0pper imitris set for thettotal inumibser of entry

oints s:[Cored in the block blkEPMap(). When a clip information file is_
Cﬁmiti‘bﬁaﬂwﬁi&éﬁ% trie piay * st s thie atttBnafiPwhitabie tafdidate &s

a& £haptes s additianally MH&%@?@@M&@@&-&%@%@S&nge%v the

points stored In clip information files associated with the play list file as
rdbe additionally avritable candidate-needs nottodie inrexcess ofthenyipper

limit value. According to the restriction (6) and 20 restriction (7), an upper
sipdit wald@ of entry points for coarse unit searches and an upper limit

value of enjry noints forfing unitsearches have beenset. . c1ip

information files referred from cone play list file, an
upper limit is set for the total number of entry points
stored in the block blkEPMap(}. When a clip
information file is additionally written to the play
list as the additionally writable candidate as a
chapter is additionally written thereto, the total
number of entry points stored in clip information files
associated with the play 1ist file as the additionally
writable candidate needs not to be in excess of the
upper limit value.

According to the restriction (6) and
restriction (7), an upper limit value of entry points
for coarse unit searches and an upper limit value of
entry points for fine unit searches have been set.
Thus, the determinations need to be performed
separately for entry points for coarse unit searches
and for entry points for fine unit searches.

The upper limit value MAX EP COARSE of the

total value of entry points for coarse unit searches in
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Thus, the determinations need to be performed separately for entry points
for coarse unit searches 25 and for entry points for fine unit searches. The
upper limit value MAX EP COARSE of the total value of entry points for
coarse unit searches in 128 clip information files associated with one play
list file is, for example, 24576. On the other hand, the upper limit value
MAX_EP FINE of the total value of entry points for fine unit searches is,
cfok exampie; ™5 180000- Fifst of&lf &t stdiF51 70, the piekimbmy nbirfer of

.entry points_per chapter pre-calculated is obtained, As described above,
N gﬁger ﬁy as the %}65!3’ |%§tlon%40#u§1ée' re?gdibﬁg %p{ﬁgrha?as,aﬁg cririin%ﬁuem 10

Jipe that;assures.qonsinuaus recording is,set. The maximum number of
entry points for the minimunitimé that assures continuous recording is
eprexcaleulateds Atcste 5120, ithistvalue iscdlstained., A$ deseribedowith
reference to Fig. 25 and 15 Fig. 26, an entry point for a coarse unit
1&edteR is placed at an interval of 11.5 seconds (PTS: entry

PTSEPCoarse) 01,25 B, (source packet numbgr: ently SENERGoarse).

When it is assume e minimum ti at assures continuous

nkeeerding is designated by the 20 time, MINEIME(hs)-and the datacameunt
of a clip AV stream file created in recording for the minimum time is

offesigmated by:thectata amotmt MINSIZEGMIB)thély as the

specifications of the recoding apparatus, the minimum
time that assures continucus recording 1s set. The
maximum number of entry points for the minimum time
that assures continuous recording is pre-calculated.
At step 8170, this value is obtained.

As described with reference to ¥Fig. 25 and
Fig. 26, an entry point for a cocarse unit search 1is
placed at an interval of 11.5 seconds (PTS: entry
PTSEPCoarse) or 25 MB (source packet number: entry
SPNEPCoarse). When 1t is assumed that the minimum time
that assures continuous recording is designated by the
time MIN TIME (hr) and the data amount of a clip AV
stream file created in recording for the minimum time
is designated by the data amount MIN SIZE (MB), the
maximum number of entry points NEEDED EP COARSE per
chapter for entry points for coarse unit searches 1s
obtained from the following formula (7). In the
formula (7)) and formula (8} that will be described

later, "CEIL" denotes that the fragment below the
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maximum number of entry points NEEDED EP COARSE per chapter for
entry points for coarse unit searches is 25 obtained from the following
formula (7) . In the formula (7) and formula (8) that will be described
later, "CEIL" denotes that the fragment below the 129 decimal point is
rounded up to the next whole number of the value. NEEDED_EP

COARSE = CEIL (3600 [SEC] x MIN TIME [hr]/ 11.5 [sec] + CEIL
S IN?%ZE?W_’H /g2*5 [E%/ﬂ)ng%ﬂ 8'Bnir§ poitits T6rfine drteResare” L

+placed at intervals of a GOP with an accuracy of a PTS (entry
PTSEPFine) or an accuracy of a source packet (entry SPNEPFine). In

Nthiembodiment:as eatry points ferfine; ynit searches, anlyithe gty /
PTSEPFine is 10 used. When the frame frequency is 29.97 Hz and 1

16PO i e6Mmpbsed of 15 renes! With Fé8pect t6 entrpbints -for fide unit
searches, thgn %ximu(gq_ n%rsnbgr lgf %nltry points NEEDED EP FINE per
chapter is obtained from the following formuta (8)° i the ormafk(8), "90

plki]d 45:3003 representsdhe framesfrequency (29,97 Hz) hased 9nihe
PTS accuracy. NEEDED_EP_FINE = CEIL (3600 [sec] x MIN TIME [hr] x

{90tz ¥ 3803 1 156 [FramesiGOR}Lra8Y Ab theanextistepr SpZ t kwith
resapect to all 20 clip information files referred from the play list file as the

(S04 ignglﬁ}v\%ﬁﬁbﬁ? &a_nd id8te" Rhfty PORRS fBFBdarsé BNt Searciss arics
fSQU¥£@g“§H¥g"§€£thes, only the entry PTSEPFine is

used. When the frame frequency is 29.97 Hz and 1 GPO
is composed of 15 frames, with respect to entry points
for fine unit searches, the maximum number of entry
points NEEDED EP_ FINE per chapter is obtained from the
following formula (8). In the formula (8}, "90 [kH] /
3003" represents the frame frequency (29.9%7 Hz) based
on the PTS accuracy.

NEEDED EP FINE = CEIL (3600 [sec] x MIN TIME {hr] x 90
[kHz] / 3003 / 15 [Frames/GOPl)} ... (8)

At the next step 3171, with respect to all
clip information files referred from the play list file
as the additionally writable candidate, entry points
for cearse unit searches and entry peoints for fine unit
searches are obtained. The total number of entry
points for coarse unit searches TOTAL EP COARSE and the
total number of entry points for fine unit searches
TOTAL EP FINE are obtained.

More specifically, the total number of entry

130



10

15

20

25

searches are obtained. The total number of entry points for coarse unit
searches TOTAL EP COARSE and the 25 total number of entry points for
fine unit searches TOTAL EP FINE are obtained. More specifically, the
total number of entry 130 points for coarse unit searches
TOTAL_EP_COARSE and the total number of entry points for fine unit
searches TOTAL EP FINE can be obtained on the basis of the field
MNumberOfstreamPibEntries: the-field beNumberQfERPCaarsetEntriesk], t he
and the field NumberOfEPFineEntries[Kk] in a clip information file. At the
rekestep SR it deterntingdwhethef ©F nbt-astry poihtssfor £68/52 unit

searches_are in excess of the upper limit value MAX-EP-COARSE 1Q
e s S € Snonal ARHEA S the sy NECTHS s thi e 1+e10

addiionalhy writable candidate, dn qther words,the determination is

performed on the basis of the maximum number of entry points for coarse

unitrseardEs perchapterNEEDED, ERrCGOARSECdktaihed at 15 the

foregoing step S170 and the total number of entry points for coarse unit
MRS TFETARED EOARSE ] obtainedat Step 317 12 Esrding to'the
following formula. (9). MAX EP,COA - TOTAL EP, COARSE >
NEEDED EPR]Ct,O gﬁgsélex OS(B?Ifft ere ’atic%'ntsh]fg’o ((a%c:efwr\r/rle{]ﬁee%oes not

Satisfydhisfermula (Ohnamely the maripumIuiralerofi ¢ searches
are in excess of the upper limit value MAX_EP COARSE
when the chapter is additionally written to the play
list file as the additionally writable candidate. In
other words, the determination is performed on the
basis of the maximum number of entry noints for ccarse
unit searches per chapter NEEDED EP COARSE obtained at
the foregoing step S170 and the total number of entry
points for coarse unit searches TOTAL EP COARSE
obtained at step 5171 according to the following
formula (9).

MAX EP COARSE - TOTAL EP COARSE 2 NEEDEDMEP_COARSE

(9]

If the relationship of each value does not
satisfy this formﬁla (9), namely the maximum number of
entry points for coarse unit searches per chapter
NEEDED EP COARSE is larger than the difference between
the upper limit value MAX EP COARSE of the total value
of entry points for coarse unit searches of clip

information files associated with one play list file
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entry points for coarse unit searches per chapter NEEDED EP COARSE
is larger than the difference between 25 the upper limit value MAX EP
COARSE of the total value of entry points for coarse unit searches of clip
information files associated with one play list file 131 and the total number
of entry points for coarse unit searches TOTAL_EP_COARSE of the clip

infor%]jaélog files, asso |ated W|tht e éhst flhe ag the addltlonall%/ L
&bk

writable can aten}%r?s %etermmed t e chapter(gbe notr able

s@@idl&mailymmn torthecplays tistofile asthe additiopally writable, ri1es

candidate. In contrast, when the determined result denotes that the
2 fetationshipcof-ddch valge patisfies ithe formgla9), the flowdf the process

advances to 10 step 3173. At step 3173, with respect to entry points for
e Ghit Se&rehes hetsame dét%n‘ﬁﬁ‘ﬁﬁfﬁﬁl El%érf%‘?rﬁkd LiifothBrnbfds,

nihe determination is, performed for the upper lim 9@1&? ofentr po'”tf for.
coarse unit searches MAX EP FINE on'the baS| the 15 m

£ humbes of-entry: paintsi for fibe wnit searches @%H&h@pé%reNEEDED EF’
FINE obtained at the foregoing step S170 and the total number of entry
points for fineufitBéarches TOTFAL EPFINELshtaieedat steprS171

di th Il la (10). 20 MAX EP FINE - TOTAL EP
B T e ingt 1S d e e

tmﬁ f%'@ﬁh@'l%f”ﬂ of ?a@EMalf’@cq{Peéf‘%ﬁ@“%%@ss- advances to
step S5173. At step $173, with respect to entry points
for fine unit searches, the same determination is
performed. In other words, the determination is
performed for the upper limit value of entry points for
coarse unit searches MAX EP- FINE on the basis of the
maximum number of entry points for fine unit searches
per chapter NEEDED EP FINE obtained at the foregoing
step 5170 and the total number of entry points for fine
unit searches TOTAL EP FINE obtained at step S171
according to ﬁhe following formula {(10).
MAX_EP_FINE - TOTAL_EP FINEE 2 NEEDED EP FINE ... {10)
If the determined result denctes that the
relationship of each value does not satisfy this
formula (10), it is determined that the chapter be not
able to be additionally written to the play list file
as the additicnally writable candidate. In contrast,
when the relationship of each value satisfies this

formula (10), it is determined that the chapter be able
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formula (10), it is determined that the chapter be not able to be
additionally written to the play list file 25 as the additionally writable
candidate. In contrast, when the relationship of each value satisfies this
formula (10), it is determined that the chapter be able 132 to be
additionally written to the play 'list file as the additionally writable
candidate. Fig. 50 shows an example of the additionally writing
tability/inadility. detexminationiproeessten thies Sihiasis afipreserncefabsences
of unique extension data of another apparatus in the play list file as the

qtidiitorally Writatié thRdidate accordingto restriction (8) at step 5110.

First of all, at.the first step 5180, 10 extension data of the play list file
the additionaEltﬁ/%[/\'/ri%\gle%agnhé%fdaat{a1 are se: rhc e or%%te%%%%tdla?g%gggd
WO therAVGDHiforpat. A ether words . with teference te Fig:d0s the vajue
of the field ExtensionDataStartAddress of the 15 play list file as the
Fadditiorrafly iwritalsle candidate)iscobrdined anddt isdetermined dhether or
not the obtained value is "0" (not shown) . When the value is not "0",

Aificd e GIBERBIREXENSIbNDHTa © 8¢ extehsion data Rists'f the play
distfile; theshlock 20 blkextensionDatal) s refepred prythe;hasis of the

value of the field ExtensionDataStartAddress. With reférence to Fig. 33, it
7s sleterminechwhethesor nokp $110.

First of all, at the first step 35180,
extension data of the play list file as the
additionally writable candidate are searched for
extension data based on the AVUDH format.

In other words, with reference to Fig. 10,
the value of the field ExtensionDataStartAddress of the
play list file as the additionally writable candidate
is obtained and it is determined whether or not the
cbtained value is "0" (not shown). When the value is
not 0", since the block blkExtensicnData() of
extension data exists in the play list file, the block
blkExtensionbData() is referred on the basis of the
value of the field ExtensicnDataStartAddress. With
reference to Fig. 33, it 1s determined whether or not
the values of the field ExtbataType and the field
ExtDataVersion of the block blkPlayListExtensionData ()
of extensicn data in the play list file are values
prescribed in the AVCHD format.

At the next step S181, it is determined
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the values of the field ExtDataType and the field ExtDataVersion of the
block blkPlayListExtensionData O 25 of extension data in the play list file
are values prescribed in the AVCHD format. At the next step 5181, it is
determined 133 whether or not extension data based on the AVCHD
format exist in extension data of the play list file as the additionally

writable candidate contain on the basis of the searched result at step
R Lt wvordL G (e UM DA TRIG of e BvCHD “Format

< ExtensionRataStastAddress:n the play.li .ﬁigeDyaSﬂD& additionally writable
candidate is "0" or the values of the field ExtDatatype and the field

ag@ExtDataversion inr fheblbek bikRlayldstExtensionData © ofextensias of
data 10 are not the values defined in the AVCHD format based on the

CiRarthiedTasU &CstEp 5130, ftligbeterfifined that extension data defined

in the AVCHD fo ot exist.in epnsion data of the play list file as the
additionalkavh%itégb%@%gn(%}i%g?é? in E"l)]%ts ggge,\lfta%uf% aétep%%}iéne%l t%%@ the
Exchapter bemot abletodei additionally writien 1o theiplay list file asdhe e
additionally writable candidate. In contrast, when the determined result at
2%y 5288 Herotes thatextension ddardefined'iA the R0cAYCHD format £
data of the plgz list file_ as the additionall\}/ writable

LSSt exjension det -
can |d%?e, tfgll‘e fiow "o the pracess Advantes to Step 18y’ At 3tép'sid,
tile block blkPlayListExtensionData{) of extension data
are not the values defined in the AVCHD format based én
the searched result at step S180, it is determined that
extension data defined in the AVCHD format not exist in
extension data of the play list file as the
additionally writable candidate. In this case, it is
determined that the chapter be not able to be
additionally written to the play list file as the
additicnally writable candidate.

In contrast, when the determined result at
step S181 denotes that extension data defined in the
AVCHD format exist in extension data of the play list
file as the additionally writable candidate, the flow
of the process advances to step S182. At step 5182, it
is determined whether or not extension data other than
the extension data based on the AVCDH format exist in
extension data of the play list file as the
additionally writable candidate. If the determined

result denotes that they exist, it is determined that
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is determined whether or not extension data other than the extension
data based on the AVCDH format exist in 25 extension data of the play
list file as the additionally writable candidate. If the determined result
denotes that they exist, it is determined that 134 the chapter be not able
to be additionally written to the play list file as the additionally writable
candidate. When the determined result at step 5182 5 denotes that

texiensiop tata athen thanthecextension daia based onthe AMCHD to
format do not exist in extension data of the play list file as the additionally

Yfitable darididdte Sthesfigv of fife precessdtvancestoidtap 5183. At step

c51%3, <¥Vi1£h 10 reference to the block blkMakersPrivateData O of the block
bik fayilsngxtensionData() of extension data of the play list file as the

additionally witaRle: gandidate.tissearched for dataof thisapparatus.
In other words, with reference to Fig. 35, the field 15 MakeriD and the field
dilakérModdl€ode 1t theshlook chlkMakérsPrivateData Dearexssarehed: for

dgtg that represent this %é)ﬁparatus. At the next step 5184, the
Jg&RrmmARon 7 pefforfed o theBidls 61tha Skafchbdredtiit at step 20

BRI e emred i dantes i enir e
aB383,iitisally writable candidate, the flow of the
process advances to step S183. At step S183, with
reference to the block blkMakersPrivateData() of the
block blkPlaylListExtensionData{) of extension data of
the play list file as the additionally writable
candidate, 1t 1s searched for data of this apparatus.
In other words, with reference to Fig. 35, the field
MakerID and the field MakerModelCode in the block
blkMakersPrivateData () are searched for data that
represent tThis apparatus.

At the next step 5184, the determination is
performed on the basis of the searched result at step
8183. At step 5184, if the determined result denotes
that extension data of this apparatus do not exist on
the basis of the searched result at step S183, it is
determined that the chapter be not able to be
additionally written to the play list file as the
additionally writable candidate. 1In contrast, when the
determined result denotes that extension data of this

apparatus exist on the basis of the searched result at
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determined that the chapter be not able to be additionally written to the
play list file as the 25 additionally writable candidate. In contrast, when the
determined result denotes that extension data of this apparatus exist on
the basis of the searched result at 135 step 5183, the flow of the process
advances to step 5185. At step 5185, it is determined whether or not
extension data of an apparatus other than this 5 apparatus exist in the

> bloek blkMiakarSPrivatiDatd O off tFé BASS of 116 SeArefied Festltdt step

<5483. In other words, when data other than those that represent this
apparatus exist in the field MakerID and the field MakerModelCode in the
block blkMakersPrivateData O, itt10 is detersined: that extension datarof ¢
an apparatus other than this apparatus exist in the block

ehikiakersPAvEtaData( R WHeRthe Hetermidedrresiiat stepH185

denotes that extension d ther than 15 thi t
R e B e

ersPrivateData(), mine
« chaptes be not apie:tode;additienallyawrittensto the play listfile as the
additionally writable candidate. In contrast, when the determined result
odenotesthdt20 extensiontdata of emlythisrapparatas ekist inttherbleck t
blkMakersPrivateData O, it is determined that the chapter be able to be

t%ﬂﬁhﬁﬁﬁﬁfﬁﬁﬂ@n%?ﬂﬁ?Mé? the field MakerID and the field
MakerModelCode in the block blkMakersPrivateData(), it

is determined that extension data of an apparatus other
than this apparatus exist in the block |
blkMakersPrivateData ().

When the determined result at step $S185

-denotes that extension data of an apparatus other than

this apparatus exist in the block
bikMakersPrivateData{), it 1s determined that the
chapter be not able to be additionally written to the
play list file as the additionally writable candidate.
In contrast, when the determined result denotes that
extension data of only this apparatus exist in the
block blkMakersPrivateData({}, it i1s determined that the
chapter be able to be additiocnally written to the play
list file as the additionally writable candidate.

At the foregoing step 5181, when extension
data based on the AVCHD format do not exist in the play
list file as the additionally writable candidate, it is

determined that the chapter be not able to be
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list file as the additionally writable candidate. At the foregoing step 5181,
when extension 25 data based on the AVCHD format do not exist in the
play list file as the additionally writable candidate, it is determined that
the chapter be not able to be 136 additionally written to the play list file as
the additionally writable candidate. However, the determination
performed at this step is not limited to this example. In other words,
adepending onvthe bispecifications. of thearecaording d@paratus, when no
block blkMakersPrivateData exists in the play list file as the additionally
a@fitable candidare; itcdnlise conterplated that tie Efaptéfean be

additionally written to the play list file as the additionall .thrit ble
RS OE i S1-Sh o IR Empld GFtne Sakltnaly Wit =0 *°

+ gbility/inability-determination processson the, basisof the, last update
apparatus of the play list file as the additionally writable candidate
saecordingz15 tortheaéstriction ¢@)atthe Joregpingste S14k eWhen the

last update apparatus of the play list file as the additionally writable
b tandidate’ e ot s Tocat taep%%gﬁtﬁf{th@%nﬁgpt%ﬁiﬂ@% Ahd'chapters of

a e play sy fls a5 the addfionally wrtable candidate 20 s ifesent from
that of this apparatus. Thus, there "is a possibility of which a problem may
cosewnwhen datar are repreduced: YWher-gantrel ispedfermeck such that
written tc the play list file as the additionally
writable candidate. |

Fig. 51 shows an example of the additionally
writing ability/inability determination process on the
basis of the last update apparatus of the play list
file as the additioconally writable candidate according
te the restriction (92) at the foregoing step S111.
When the last update apparatus of the play list file as
the additionally writable candidate is nct this local
apparatus, the concept of titles and chapters of the
play list file as the additionally writable candidate
is different from that of this apparatus. Thus, there
is a possibility of which a problem may occur when data
are reproduced. When control 1s performed such that
the chapter is additiocnally written to the play list
file as the additionally writable candidate on the
basis of information of the last update apparatus of
the play list file as the additicnally recordable

candidate, only 1f the last update apparatus is this
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the chapter is additionally written to the play list file as the additionally
writable candidate on the 25 basis of information of the last update
apparatus of the play list file as the additionally recordable candidate,
only if the last update apparatus is this 137 apparatus, a trouble due to the
difference of the concept of titles and chapters in one play list file can be
solved. First of all, at the first step 5190, 5 extension data of the play list

2Fiie° 4 the® additibnaiy whitdbi€ cafdibiate is séafched f6r @ktenlion data
-based pn the AMGHD format. At Hl?e’%%XtiﬁeB%E%L it is determined,

whether or not extension data based on the AVCHD format exist in
cextensiandatado of the play list file as the additionally writable candidate

on the basis of the searched result at step S190. Since the processes at

the step S190 8A# steép B191 aré the Samerasthoseat Step5180 and

step S181 described with reference to Fig,.50, for preventing 15
SRR (et Qoo thct tbon i bS ORTET. Wien the

adetarmined fesult.atisiep 2191 denetesthatextension data based on the
AVCHD format do not exist in extension data of the play list file as the

eadditionally vaitable candidate, ittis dat&rmined-2trthat thé chapter bext
. unable to be addiionally writen, to the play it fl as the additionally
data based on the AVCHD format exist in extension data
of the play list file as the additiocnally writable
candidate on the basilis of the searched result at step
5190. Since the processes at the step 5190 énd step
3191 are the same as those at step 3$180 and step SiB1
described with reference to Fig. 50, for preventing
complicity, their detailed description will be omitted.

When the determined resuit at step S191
denotes that extension data based on the AVCHD format
do not exist in extension data of the play list file as
the additionally writable candidate, it is determined
that the chapter be unable to be additionally written
to the play list file as the additionally writable
candidate.

In contrast, when the determined result ét
step 5191 denotes that extension data based on the
AVCHD format exist in extension data of the play list

file as the additionally writable candidate on the

basis of the searched result at step 3190, the flow of
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In contrast, when the determined result at step S191 denotes that
extension data based on the 25 AVCHD format exist in extension data of
the play list file as the additionally writable candidate on the basis of the
searched result at step S190, the flow of 138 the process advances to
step 5192. At step 5192, the last update apparatus of the play list file as
the additionally writable candidate is checked. In other words, with
treference ta thesbloek bikPlayt istMeta() 0f B thedlockcep S192, the
blkPlayL.istExtensionDataO of extension data, data of the field MakerlD
L& thePreld Makeriodklicode’ atd Bbfatied. Wisen theligstipdaie
~gRparaus of fhe play, litfle as fhe additionally wiitable,candigas fas, 10
been checaf<ed at step 5192, the flow of the process advances to step

wol9Bs Atistem 5193 diisrdetermined awhetheropnatithe ehecked-last ) or
update apparatus is this apparatus. In other words, when data of the field

tinakedb andthe fietd Makeviddelcoda i e (bloek 15bikPlayldstMeta®,
of the block blkPlayListExtensionData O of extension data represent this

Bprats a1 oo A a8 Sa8 AUpSrG o8 hidds

a@Rpargtus; \WWhen the determined result at step 5193 20 denotes that the
last update apparatus of the play list file as the additionally writable
candidate is#hisnappearafuss it is:gdetermingothat:theschapterthe able to

list file as the additicnally writable candidate has
been checked at step 5192, the flow of the process
advances To step 3193, At step 5183, it is determined
whether or not the checked last update apparatus is
this apparatus. Tn other words, when data of the field
MakerID and the field MakerModelCode in the klock
blkPlayListMeta() ¢f the block
blkPlayListExtensionData () of extension data represent
this apparatus, 1t can be determined that the last
update apparatus be this apparatus.

Whenrthe determined result at step $193
denotes that the last update apparatus of the play list
file as the additionally writable candidate is this
apparatus, it is determined that the chapter be able to
be additicnally written to the play list file as the
additionally writable candidate. In contrast, when the
determined result denotes that the last update
apparatus of the play list file as the additionally

writable candidate is not this apparatus, it is
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be additionally written to the play list file as the additionally writable
candidate. In contrast, when the 25 determined result denotes that the last
update apparatus of the play list file as the additionally writable candidate
is not this apparatus, it is 139 determined that the chapter is unable to be
additionally written to the play list file as the additionally writable

candidate. Information about the last update apparatus 5 can be also
d%t%?é’& n'ive in 8? fife? ?nf%%rﬁgﬁ(?nr albgu‘il {hae%%& Uptiaté apparatus can

adgcontemplated;to; pestored, farexample,in the bloek .o +1e
blkMakersPrivateData O in the block blkMakersPrivateData O of

aédtensioredata of the iidbex 10:file.inthis.case, the determination of the
flow chart shown in Fig. 51 may be performed with the information about

the last updafetappitatuerstoredin theSndécfie "Withtrespedasatus

continuaus_capturing and 15 recording according to.the foregoin
Cr—?élst%)l%tic{)anl(glOO),S %ﬁex%a%reliﬁclaggd in't exprlgjéggs‘witﬁnr%eggéﬂ(%% he file
aisizeofialip information files dgseribed with-tefereace 4o, Figa48(step -o

5108) and Fig. 48 and the process with respect to entry points in clip 20
binfetmatich files dessrbed with YefetércestbcFig. 43 (step 5109) and Fig.

49, their detailed descrgotion will be omitted.
blkMakersPrivatebata({} in the block

blkMakersPrivateData () of extension date of the index
file. In this case, the determination of the flow
chart shown in Fig. 51 may be performed with the
informaticon about the last update apparatus stored in
the index filef

With respect to continuous capturing and
recording according to the foregoing restriction (10},
they are included in the process with respect to the
file size ©f clip information files described with
reference to Fig. 43 (step S5108) and Fig. 48 and the
process with respect to entry points in clip
information files described with reference to Fig. 43
(step 510%9) and Fig. 49, their detailed description
will be omitted.

In the foregoing description made with
reference to Fig. 43, a seqguence of determinations of
whether a chapter is additionally written to a play
list file as an additionally writable candidate or a

play list file 1is newly created are performed when the
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In the foregoing description made with reference to Fig. 43, a sequence

of determinations of 25 whether a chapter is additionally written to a play
list file as an additionally writable candidate or a play list file is newly
created are performed when the 140 record medium 20 is loaded into the
recording apparatus. However, these determinations may not be

performed in such a manner. Instead, whenever a chapter is additionally
werdttern! foreexamplé ‘the secordcstart Sroperation isgperformed, theseratus.
determinations may be performed. Next, a process of additionally writing

FEnpter td dpidy it it As AR additionEfty writdble candidaté B the I

Jesyts,ofihe processes deseribed 10 with referepge 1q the foregoing Fig.
43 to Fig. 51 will be described. Fig. 52 is a flow chart showing an

example of the,precess ef:additionally amiting, a ohaptes e aplay listile.
When the record start operation is performed 15 at step S200, the flow of
GHE Préceds advaness fo e S20E At siep S2011a ey AV Steearkds
started to %e recorded to the record medium 20. For example, when a
Hetord start switch that is disposed in the Ul section 31 and that

commands the start of rgﬁ@r@&gsis@peg%tﬁ@t%%ﬁat?pﬂg%%ige% at;
commands the start of recording is supplied from the Ul section 31 to the
ccontrot isectiom 301 ke tontrolfsection 30:controtsigactnally writable
candidate as the results of the processes described
with reference to the foregoing Fig. 43 to Fig. 51 will
be described. Fig. 52 1s a flow chart showing an
example of the process of additionally writing a
chapter to a play list file.

When the record start operation is performed
at step 5200, the flow of the process advances to step
8201. At step 5201, a clip AV stream 1s started to be
recorded to the record medium 20. For example, when a
record start switch that is disposed in the UI secticn
31 and that commands the start of recording is operated,
a control signal that commands the start of recording
is supplied from the UI section 31 to the control
gsection 30. The control section 20 controls each
section of the recording section 10 to record base band
video data that are input from the terminal 40 and base
band audio data that are input from the terminal 41 to

the record medium 20 on the basis of the control signal

that commands the start of recording.
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section of the recording section 10 to record base band video data that
are input from the terminal 40 and base 25 band audio data that are input
from the terminal 41 to the record medium 20 on the basis of the control
signal that commands the start of recording. 141 As the start of recording
is controlled, a clip AV stream is recorded to the record medium 20 (at
step 5201). |n other words, the jnput video.data and audio dadta re
compressio%%n%%ﬁed %?’/Eﬁe Videoencoder 8 1-Tand I’EhLergd |%ge’nc%der

- 12, respegtivelypacketized, as. IS packets (specifically.-sourge packets
to which a predetermined header is added) by the multiplexer 13, and

stsepphed to the Strearmioriffer t4WhenikS packets vin@xcess:bka and
predetermined amount have been stored in 10 the stream buffer 14, the

alfgéordirig-Corftrot sECHBH £5 Feqds ﬂ{éc?§%%c¥€é’tstﬂ%ﬁn tHe' e SMIBUTRTF
14, The TS packets that have b re re stored.in a cli stre
6 that F&g b%%nla%s%%%d%aegre%%?errlﬁ% dgf?lsélgagr%% 'ar%gr(é%\érpd”ezd%gn
adhe fegord waediums2Qs: dbrhHorexample.cunher aclip AM: streamfile raving
a file name "00001.m2ts" has been recorded on the record medium 20, a
pofitelnametthaeid fot eedundant ac fifcdnames of elipnAVistieken filesthat

have been, recorded js selected, for example, "00002.m2ts", 20 As a clip
TR SHEBME Jedbtdbato e fECBre Hadim 20, inCiaugH (RAC Ko Ee

ir{ﬁe@ésggs the relatiopship ofthe seproduction fime and-address, of.datay,

at are
the stream buffer 14, the recording control section 15

reads the TS packets from the stream buffer 14. The TS5
packets that have been read are stored in a clip AV
stream file that has been assigned a predetermined file
name and recorded to the record medium 20.

For example, when a clip AV stream file
having a file name "00001.mZ2ts" has been recorded on
the record medium 20, a file name that is not redundant
to file names of clip AV stream files that have been
recorded is selected, for example, "00002.m2ts".

As a clip AV stream is recorded to the record
medium 20, information that represents the relatioconship
ot the repzoduction time and address of data that are
recorded ig created in real time by the management
information processing section 16. This data are
stored ag data stored in the block blkEPMap () of the
foregoing clip information file "zzzzz.clpi”.

At the next step 5202, 1t 1s determined
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recorded is created in real time by the management information
processing section 16. This data are 25 stored as data stored in the block
blkEPMap O of the foregoing clip information file "zzzzz.clpi". At the next
step 5202, it is determined 142 whether or not the record stop operation
has been preformed. When the user has operated the record stop switch
disposed in the Ul section 31 and the determined result denotes that the
wregordingdiasrbeentstepped; thd Ssflowofthe prodess advances to step

5203. In contrast, when the recording has not been stopped, the flow of

Pife" rotess retlinfid'td-5iep'5201. At ste A5 LUip AV SHeRhtis® toP
s Gontipued o be recorded {o.the yecord, mediugm 20,10 Al step.5203, a3,

the recording has been stopped, all streams stored in the stream buffer
rddare written tasthetreconthmedittn 201 her examplecthesregerding the
control section 15 reads all streams (TS packets) stored in the stream
L buffef14 ARG WiES thiegtn 4516 e Fechbftl fiediun? 20 Accolding trtheast ,
record stop. command reaceived from the control section 30. wccordir}g to
! T bDe 1 T
R 60070 Bop COtaAnd e Sperigs of I Exampid T sio”
 eBceder-Lland dhe aydio-gncoder 12-are stopped; Al this peint, 1o 20
perform the first seamless connection described with reference to Fig..
AY3AL controlis performed;,dfor texample,ssuchdkat the operationaefithe
audio encoder
medium 20.

At step SZ202, as the recording has been
stopped, all streams stored in the stream buffer 14 are
written to the record medium 20. For example, the
recording contrel section 15 reads all streams (TS
packets) stored in the stream buffer 14 and writes them
to the record medium 20 according to the record stop
command received from the control section 30.

According to the record stop command, the
operations of, for example, the video encoder 11 and
the audic encoder 12 are stopped. At this point, to
perform the first seamless connection described with
reference to Fig. 13A, control is performed, for
example, such that the operation of the audio encoder
12 1is stopped a predetermined time after the operation
of the video encecder 11 is stopped.

At the next step S204 to step S208, a clip

information file with respect to the clip AV stream

file written to the record medium 20 is created and the
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12 is stopped a predetermined time after the operation of the video
encoder 11 is stopped. 25 At the next step S204 to step 5208, a clip
information file with respect to the clip AV stream file written to the record
medium 20 is created and the 143 play list file as the additionally writable
candidate is updated by the management information processing section

6. First of all, at step 5204, the clip ., 5 information file "zzzzz.clpi" is
SECNEY. e b ST AU A Sy ol AT

1 example; the file name ofthe clipdnformation file: corresponds to the file
name of the clip AV stream file that this clip information file represents.

sWheincthellD. file name of the clip AV stream file is "00002.m2ts", the file
name of this clip information file is "00002.clpi" of which the portion before

the extensioh'isthe Sanfelds that of tHeFfile harfe dfthie ¢lipAV stream

. file. 15 According to each syntax exemplified.in Fig. 15 to Fig. 21, values
o ﬁerllaé‘%ﬁgl}la%% Eaf?e set g%cf ‘s(fofrpéjd in the gli%ei%?o%%a i%nﬁ]ee

maPRAZ-Elpil ink a rredetermingg-manper or example, infgrmatign with

respect to TS packets and information with respect to 20 the reproduction
efime(PI.S) tdre cfeated parthe basistof information obtaned fromithe
o mulltipleéerzrdlss ?3(/) thteh mana ement inforj‘fmz%t;log pri)(i:ess}{@ gggtéoanml% e

WHIESP e name o clip
that this clip information file represents. When the
file name of the clip AV stream file is "00002Z.m2ts",
the file name of this c¢lip information file is
"000CZ.clpi" of which the portion before the extension
is the same as that of the file name of the clip AV
stream file.

According to each syntax exemplified in Fig.

15 to Fig. 21, values of flelds and flags are set and
stored in the clip information file "00002.clpi™ in a
predetermined manner. For example, information with
respect to TS packets and information with respect to
the reproduction time (PTS) are created on the basis of
infermation obtained from the multiplexer 13 by the
management information processing section 16 while a
clip is being recorded. In addition, information with
respact to the record address on the record medium 20
is created on the basis of information obtained from

the recording control section 15 by the management

informaticn processing section 16 while the clip is
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clip is being recorded. In addition, information with respect to the record
address on the record medium 20 25 is created on the basis of
information obtained from the recording control section 15 by the
management information processing section 16 while the clip is 144
being recorded. Values unique to the system are based on information
stored, for example, in the ROM (not shown). In addition, information of
therforegeimg: dtotk bIkKEPMapQithatrepresentszthe yelationship Soased
between the reproduction time and address is stored in the block blkCPI()

¥ thB hpTAfbAAtiGH- file= D002 cifi™ AWRER the FecorGing Of tHe' elip is

t d by ' atio lue of the.flag. IsC s |en tQ;‘?nlo block
Sﬁllggﬁglhfo %qlgéssge(%%o flgﬁ('bin%lr%/%a Ee%jg ,&Q(I:Ilco? inaé%?dg(ér represented by

cthedfstatement greferda &rig. :46) ir theblock bikGlipinfe() e sep in a
predetermined manner. After the clip information file has been 15 created,
bhewiisi of-the propessiadvarives tolite Aest S@P5205. Processes dromm

tep, S205 to st 208 are those for.a play Jist file. In the processes from
tét%pb 3655 %lge%éé%&%%pﬁ;}? ﬁeﬁ]%clé?rels RaMg 0 We j% y recorded
elimAY stream file "00002.m2ts” is 20 added to the play list file that exists

on the record medium 20. First of all, at step 5205, the value of the
When the recording of the clip is stopped by

a user's operation, the value of the flag IsCC5 in the
block blkClipInfo() is set to "1" (binary value).
Accordingly, data represented by the 1f statement
(refer to Fig. 1) in the bleock blkClipInfo() are set
in a predetermined manner.

After the clip information file has been
created, the flow of the process advances to the next
step 5205. Processes from step S205 to step 5208 are
those for a play list file. In the processes from step
5205 to step 8208, a play item corresponding to the
newly recorded clip AV siream file "00002.m2ts" is
added to the play list file that exists on the record
medium 20.

First of all, at step 5205, the value of the
field ConnectionCondition in the block blkPlayItem() in
the play list file is set to "5" that denotes that this
clip is connected to the next clip as the first
seamless connection {(refer to Fig. 12). At the next

step 5206, the value of the field NumberCfPlayltems of
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field ConnectionCondition in the block blkPlayltem O in the play list file is
set to "5" that denotes that this 25 clip is connected to the next clip as the
first seamless connection (refer to Fig. 12) . At the next step 5206, the
value of the field NumberOfPlayltems of 145 the play item file is
.incremented by "1" that denotes that one play item has been added to

he play list. (refer to Fig. 11). At the next step S207, the field 5
t iip?r?%?méﬁgﬁ‘hér\lg#eﬁ the ﬁé’flﬁ%ﬁ%’r%&gar?&’thei field OOTIHHE of the
tﬁ'@@kW'%\ﬂ%@ym()@é%s%%@%é@@{egbﬁ&@%bl@gkPIIK,P?MJ O thatis
added as a clip is recorded is created. The file name "00002.clpi" of the
{clipfmforatibndile éreated at the foregoing step 10 S205 is stored in the
field CliplnformationFileName. Specifically, since the extension of a clip

information fife i5fiked the portidh 08002" bEforé #fe-feriod is stored.
CI%fiﬁggo'mgl'@foar@it@%r\ffi%%ouwém%f‘r% infgrmation thatgle%esents
- G ! 3 )

times of the beginning and t’hetlast en a vided stream Stored in the
feerrespondingnelipAVistrean file ¥00002:m2is'; for (examples basedan

information of the block bIkEPMap() of the block blkCPI() in the clip
Cirfaraiation fite 000062 kbt 2o Atithe hextstep 5268 thearalue obithel ip

field Num eéOfPIayListMarks in trgle blfocrlf blkPlayListMark O in th,e"pla¥
istfiiE 35 17 additichaIRy Wiitaple "¢ tile name "0000Z.clpi™ o

the clip information file created at the foregoing step
5205 1s stored in the field ClipInformaticonFileName.
Specifically, since the éxtension of a clip information
file is fixed, the portion "00002" before the period is
stored. The field INTime and the field OUTTime are
information that represents times of the beginning and
the last end of a video stream stored in the
corresponding clip AV stream file "00002.m2ts"™, for
example, based on information of the block blkEPMap ()
of the block blkCPI() in the clip information file
"00002.clpi™.

At the next step S208, the value of the field
NumberOfPlayListMarks in the block blkPlayListMark() in
the play list file as the additionally writable
candidate 1s incremented by "1". Accordingly, the
value of the field Ma;kTimeStamp added to the for loop
statement is set to the wvalue of the field INTime in
the block blkPlayItem{) at the foregeoing step S207. In

other words, a play list mark is placed at the
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candidate is incremented by "1". Accordingly, the value of the field
MarkTimeStamp added to the for loop 25 statement is set to the value of
the field INTime in the block blkPlayltem() at the foregoing step 5207. In
other words, a play list mark is placed at the 146 beginning of the newly
recorded clip. As the play list mark is placed, a chapter is formed. In other
words, accordingly, the chapter is additionally written to the play list file
Faptheradditionally writalle candidate. B th suchra mé‘rmérbmei:dli@y list
information file "00002. C|§I is created for the newl% recorded clip

“Stdant fild™ 00002 m2ts~ ARE tig pihy 150 fild%S the %d@ﬁl%ﬁélly“\%ﬁtja%le
scandidatg is ypdated. Inaddition, at thig point jn ﬁ\gﬂ&e@lo{me%b@&kt%o

blkPlayLis Meta O in the block bIkPIayLlstExtenS|on ata() of extension
pdata of the: pfay kistdfite mtay beidpdated 2 The processiof writing theidata,

stored in the stream buffer 14 at the foregoing step S203 may be 15

performed aftér the Process6istép 5208. Wheh alcHaptewEis formed by

. %\%Ié(%:reﬁtlng,a pla)éllst flte C}h% processes af after ste 820(? :g%tl}/ dlﬁer

rom thé Toregoing processes: In other words, “data’of €4t f

splay dist file are newin20 graated.dnstead . datanf atemplate provided for
a play list file may be contemplated to be changed. Next, another
agmbbdiment of the prteseht: candidate is updated. In

addition, at this point, information of Lhe block
blkPlayListMeta(} in the block
blkPlayListExtensionbata{) of extension data of the
play list file may be updated.

The process of writing the data stored in the
stream buffer 14 at the foregoing step $S203 may be
performed after the process of step 5208.

When a chapter is formed by newly creating a
play list file, the processes after step S205 slightly
differ from the foregeing processes. In other words,
data of each field of the play list file are newly
created. Instead, data cf a template provided for a
play list file may be contemplated to be changed.

Next, another embodiment of the present
invention will be'describedd In the foregecing, an
example of which the present invention is applied teo a
single recording apparatus {(refer to Fig. 41) was
described. In contrast, in the other embodiment, the

present invention 1s applied to a video camera
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invention will be described. In the foregoing, an example of which the
present invention is applied to a 25 single recording apparatus (refer to
Fig. 41) was described. In contrast, in the other embodiment, the present
invention is applied to a video camera 147 apparatus that has an image
capturing device and an optical system that inputs light emitted from a
subject to the image capturing device and that records video data to a

ARICOFE MEdidm Based dnd captife iffHge s sigAarGiptiredasy than
o@%%aiapég}@%%ﬂe\éﬁgtﬁgn%%§Q°‘ﬁ’§%Jtexamnc'_%g&th StrUCturngloé?aéct
e

[S¥ig rgmn a
video camera apparatus 100 accordingto the other eémbodiment o
- preseat nveation: Hince-they sHucture-otthe recording-apparatus | deo
described with 10 reference to Fig. 41 can be nearly applied for the
dstractife 6f the eeordingrsystern@f e videe cameta apparatas 400,
sections that are in common with those shown in Fig. 41 are designated

S by e s&mB rEfefen &y’ nlinferafSaha thék tetiid des¥ription will be
omitted. 15 knthe sirycire shown in Fig, 53..a camera secfign 80, has an

optical system 51, an image capturing device 52, a captured image signal
a processingsectian 43, arcameralcontrobsectionrb4, andehdisplaysection
55 as a structure with respect to a video signal. The 20 camera section 50
©R&8 A MRTSpHone (Vi CY 56 Hfidtan: Audib sigial protBssing Section 57 as

s B Stueture with pespect to an audio signal, By exchanging vayious, ,
reference to Fig. 41 can be nearly applied for the
structure of the recording system of the video camera
apparatus 100, sections that are in common with those
shown in Fig. 41 are designated by the same reference
numerals and their detailled description will be omitted.
In the structure shown in Fig. 53, a camera
section 50 has an optical system 51, an image capturing
device 52, a captured image signal processing section
53, a camera control section 54, and a display section
55 as a structure with respect to a video signal. The
camera section 50 has a microphone (MIC) 56 and an
audio signal processing section 57 as a structure with
respect to an audio signal. By exchanging various
types of control signals and information with each
section of the camera section 50, the control section
30 controls the operation of the camera section 50, 1In
addition, the camera section 50 controls the operations

of the camera section 50 on the basis of control
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types of control signals and information with each section of the camera
section 50, the control section 25 30 controls the operation of the camera
section 50. In addition, the camera section 50 controls the operations of
the camera section 50 on the basis of control 148 signals supplied from
the Ul section 31 according to user's operations. When structured as the
video camera apparatus 100, the record start operation and the record
stop: 5 uperatign are-narmatly pedormeddfor example, sueh thata single
record switch disposed in the Ul section 31 is used and whenever the
\reeordsswitch'is préssed, the start and stop of recording are alternately
commanded, I]Q this video amera appar tus 100, a disc 10 record

medium such as a rétérda Peﬁ?pe BVD OF Bl a‘ﬂ’yo [_)‘féaéni%raapp?igﬁ?&atﬁés
Tegordimedium- 20 4inthe camsra seetion, 59, the-gpticalsystem 3L has a
lens system that guides light from a subject to the image capturing device
g2 aediaphragne 15 adjusthenimechanisn, a focussadjustinent such

mechanism, a_zoom mechanism, a shutter mechanism, and so forth. The

Operationsioithe dispttagmeatiistment AehaHisiT? thd Fotlis section

Adjusiment mechanism %}%9% rechanism. %%%H!:% shytter o ceq,
mechanism are controlled by the camera control 20 section 54 on the

thasiseheenteoh signals-supplied fram the cantiol-seetion 30« The image

capturing device 52 is composed,

commanded. In this video camera apparatus 100, a disc
record medium such as a recordable type DVD or Blu-ray
Disc is applied for the record medium 20.

In the camera secticn 50, the optical system

51 has a lens system that guides light from a subject

to the image capturing device 52, a diaphragm

adjustment mechanism, a focus adijustment mechanism, a
zoom mechanism, a shutter mechanism, and so forth. The
operations of the diaphragm adjustment mechanism, the
focus adjustment mechanism, the zoom mechanism, and the
shutter mechanism are controlled by the camera control
secticn 54 on the basis of contrcol signals supplied
from the control section 20.

The image capturing device 52 is ccmposed,
for example, of a CCD (Charge Coupled Device). The
image capturing device 52 converts light emitted
through the optical system 51 intc an electric signal
by photeoelectric conversion, performs predetermined

signal processes, and outputs the resultant signal as a

149



10

13

20

25

for example, of a CCD (Charge Coupled Device) . The image capturing
device 52 converts light emitted 25 through the optical system 51 into an
electric signal by photoelectric conversion, performs predetermined
signal processes, and outputs the resultant signal as a 149 captured
image signal. The captured image signal processing section 53 performs

predetermined signal processes for the captured image signal that is
CHRtptE SronthE fmage tapturing 'Geviée SHd Bitpttethe 5 rélidtant signal

o A lalaen e, foLei s i caniey Dinge slonal

processingsection 53 causes a ate e Sam
pEieditta-sample anly asignal that hasaineage: informationof the eaptyred
image signal that has 10 been output from the image capturing device 52
Tamd témovierngise fropt thel sampledsignal ahdocdusesantA6C (Auto
Gain Control) circuit to adjust the gain of the, signal. ,‘I'here%fter, the

I 2ABturéd imadE Sighal Hrocessing skttivn B3 convers fe gainadjusted
signal 15 intg 4. digjtal:signal by,A/0 conversign.; Theyeatter, the captured

image signal processing section 53 performs a detection signal process
o forthe digital ssignalpextiacts componentsiof colors of Rx{(red), Go(gréen),
and B (blue) from the digital signal, performs 20 processes such as 'y
S BRrb iGN, WHIts baland® cotrgetibn Cahd/scfofthyand fihafy: olithiits the

shesuitant ignal as digital-video data, of 00e,P3se.3d s gna1 that has

been output from the image capturing device b2 and
remove noise from the sampled signal, and causes an AGC
(Auto Gain Control) circullt to adijust the gain of the
signal. Thereafter, the captured image signal
processing section 53 converts the gain adjusted signal
into a digital signal by A/D conversion. Thereafter,
the captured image signal processing section 53
performs a detection signal preocess for the digital
signal, extracts components of colors of R {(red), G
{(green), and B (blue) from the digital signal, performs
processes such as y correction, white balance
correction, and so forth, and finally outputs the
resultant signal as digital video data of one base band.
In addition, the captured image signal
processing secticn 53 supplies informaticn about the
captured image signal that has been output from the
image capturing device 52 to the control section 30.

The control secticon 30 generates control signals for
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In addition, the captured image signal processing section 53 supplies
information about the 25 captured image signal that has been output from
the image capturing device 52 to the control section 30. The control.
section 30 generates control signals for 150 controlling the optical system
51 on the basis of the information and supplies the control signals to the
camera control section 54. The camera control section 54 controls the

decusradjustment mechanism, the 2diaphragm, adjustmentynechanisme
and so forth on the basis of the control signals. In addition, the captured
imagesighbd precessing sectioh 53:generatesidn image: signakthate
causes the display section 55 that uses, for example, 10 an LCD (Liquid
RS DSy % £ iShly tevice onthe B4 6f (e tapiied Triage™

signal that hias been output from thedmage ¢aptwing, device be. On the

other hand, the microphone 56 collects a surrounding sound, converts it
dnteran-electriedbsighraly andoutpiis the elegtricsigmal -An auydior signal
that has been output from the microphone 56 is supplied to the audio
Fignat prdcesingisettish 575 e addio signal processing section 57

performs an %/D conv rsion for the Cs:gsg[%lied %uq!% signal through a 20

n
. gl 1T 10N he . une a s1gna .
limiter, performs pre%e srmined Atdio |gneﬁ process s Slch'ds noise

feduction:and seund; guality; corrgetion; Sfor the digital-audio data and. +
outputs the resultant 4
causes the display section 55 that uses, for example,
an LCD (Liguid Crystal Display} as a display device on
the basis of the captured image signal that has keen
output from the image capturing device 52.

On the other hand, the microphone 56 collects
a surrounding sound, converts it into an eléctric
signal, and cutputs the electric signal. An audio
signal that has been output from the microphone 56 is
supplied to the audio signal processing section 57.
The audic signal processing section 57 performs an A/D
conversion for the supplied audio signal through a
limiter, performs predetermined audio signal processes
such as noise reduction and sound guality correction,
for the digital audio data and outputs the resultant
data as base band digital audio data.

The base band digital videc data that have
been output from the captured image signal processing
section 53 of the camera section 50 are supplied to the

terminal 40 of the recording section 10. ©On the other
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data as base band digital audio data. The base band digital video data
that have 25 been output from the captured image signal processing
section 53 of the camera section 50 are supplied to the terminal 40 of the
recording section 10. On the other 151 hand, the base band digital audio
data that have been output from the audio signal processing section 57

_are supplied to the terminal 41 of the recording section 10. When the
hiafordrhediif20 i&aded iitd the 25 Gitleo Cantera apparatis 10051 a

redetermined , manner .for c ing, list file as an.additionall
e G 1 e A A s et e A b e
sohtained by the gaptueing is identified mngitis.determingd whether-r nos .
the chapter can be 10 additionally written to the identified play list file as
the additiondly: writdbste candidatengactotting do itfe procksses described
with reference to Fig. 43. For example, an index file is read from the

virdEGrdrBtim 26 Rdar the cohtrot Of thedontior T Seatish 36'3Ra"
rstored o e panvolatie femont Lt thiough the mgnagement infprmation

processing section 16. The control section 30 identifies the play list file
wastthe additionallyl writalie candidatebased-ans doformatiani abodt:the

index file stored in the 20 nonvolatile memory 17 and issues a command
thg thé aacHfiiy Eotitrol 38EtSH 1516 réaPtheplaylistdile dthe t 1 ed
aé@dﬁ?%ﬁy5@%@%%5&2Q¢J%ﬁﬂg}m8£e%g9 the chapter can be
additionally written to the identified play list file
as the additionally writable candidate according to the
processes described with reference to Fig. 43.

For example, an index file is read from the
record medium 20 under the control of the coentrol
section 30 and stored to the nonvolatile memory 17
through the management information processing section
16. The control section 30 identifies the play list
file as the additionally writable candidate based on
information about the index file stored in the
nonvolatile memory 17 and issues a command to the
recording control section 15 to read the play list file
as the additicnally writable candidate from the record
medium 20. The play list file as the additionally
writable candidate that has been read from the record
medium 20 based on the command is stored in the

nonvoelatile memory 17 through the management

information processing section 16.
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medium 20. The play list file as the additionally writable candidate that
has been read from the record 25 medium 20 based on the command is
stored in the nonvolatile memory 17 through the management

information processing section 16. 152 The control section 30 issues a
command to the recording control section 15 to read all clip information
files associated with the play list file as the additionally writable candidate
from the record 5 medium, 20 hased on the infermationsabatitthe playdist
file as the additionally writable candidate stored in the nonvolatile memory
tie Theclipdafopmatorn files that have beén ¥ead frém the rec€drifimedium

20 based on this command are stored to the nanvolatile memory 17, 10
ST Bt Sacrior 30 panoiha Bic detbhinatioe HOfY Sty 8104 &5 2

istep S3Lldn the flow, chart shown in Fig; : 43 op the basis of the. playdist

file as the additionally writable candidate stored in the nonvolatile
rraemory 27 andsdldheclip informationnts files asisociatedhwithy theyplay dist
file as the additionally writable candidate. The determined results are

fstared forexanipiel if 1egistety ot thie” 8Bntfol €2etion' 36 SAftérthetohtrol
FEeiRn R hasnerlormed, 29 the determinaions Tom Siep. o1 X fo sten

, process advances to step S112 shown in Fig. 43. At
$tep Sld2ethe-controb section-30 pedoras-ard medium 20 based on
this command are stored to the nonvolatile memory 17.
The contrcol section 30 performs the determinations from
step 8104 to step S111 in the flow chart shown in Fig.
43 on the basis of the play list file as the
additionally writable candidate stored in the
nonvolatile memory 17 and all the clip information
files associated with the play list file as the
additionally writable candidate. The determined
results are stored, for example, in registers cof the
control section 30.

After the control section 30 has performed
the determinations from step 35104 to step S111, the
flow of the process advances to step 5112 shown in Fig.
43. At step 8112, the control section 30 performs a
total determination for the determined results from
step 8104 fto step 5111 and determines whether or not
the chapter based on the video data that have been
captured is additionally written to the play list file

as the additionally writable candidate. The control
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total determination for the determined results from step S104 to step
S111 and determines whether or not 25 the chapter based on the video
data that have been captured is additionally written to the play list file as
the additionally writable candidate. The control 153 section 30 controls the
management information processing section 16 such that when the
determined result denotes that the chapter is additionally written to the

s YdyHRE fild) the BhaPteF isTAddlitisang Bwhitten o RE Hidy it file as the
pgv%%ig“%ggevg@é%'le %anﬁ%g ¢ stored in the nanvolatile;memory 17,4and

en the determined result denotes that the chapter is not additionally
rouitten tadhe play list fite, anplaylistfiledis newhrereatedrand the.chapterr
is 10 recorded thereto. When the record switch disposed in the Ul section
t @1tibpresseyl i tve rdcbre stdp state areentrol Sighél that edmmands the

start of recording is_supplied from the Ul section 3 éo Ehe co t&ol section
Wi 536 hethasthahd igi’[éla\ﬁd?olsﬁ%ngfsaﬁC digital“audio ;}[a that have
wPeenouiput from the camera- sgction b are, stared 10 pedegarded fothe

record medium 20 under the control of the control section 30. In other
a MOrds,cas describedabovesther20@ operatrns of thevideo encoderiter

~and the audio encoder 12 are started under the control of the control
i eBAdN 80CTHE Vided daty and ik alidio'dita Brey 1ist file, a

play list file is newly created and the chapter is
recorded thereto.

When the record switch disposed in the Ul
section 31 is pressed in the record stop state, a
control signal that commands the start of recording is
supplied from the UI section 31 to the control section
30. The base band digital video signal and digital
audio data that have been output from the camera
section 50 are started to be recorded to the record
medium 20 under the control of the contrel section 30.

In other words, as described above, the
operations of the video encoder 11 and the audio
encoder 12 are started under the control of the control
section 30. The video data and the audic data are
compression-encoded by the video encoder 11 and the
audio encoder 12, respectively, and packetized and
multiplexed in a predetermined manner as AV stream data
by the multiplexer 13. The AV stream data are supplied

to the recording control section 15 through the stream
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compression-encoded by the video encoder 11 and the audio encoder
12, respectively, and packetized and 25 multiplexed in a predetermined
manner as AV stream data by the multiplexer 13. The AV stream data are
supplied to the recording control section 15 through the stream 154
buffer 14 and recorded as a clip AV stream file to the record medium 20.
When the record switch of the Ul section 31 is pressed again, the
breicording 4s stoppedca clip information fileA§ created,randithe play liste
file is updated. The management information processing section 16
rgfeatés Beip Mtofmation file corresponding to a clip AV stream file

recorded 10 e tecors medium 20.and play e hapefers 9 e ol

information 10 file on the basis of information supplied from the
i multiplexerdl 3and the recording centielsecton 15 Whgn the-determined

_result denotes that the chapter is additionally written to the play list file as
L ihecadditiomally virdtablescandiddie Sthe Tir€atell 21 B pRy itehtis ddded 16
th nplagl list %I eas thr?aad%ti%nfall?( w;g%geFCEgdidateO%nd a.prla list anré(n
Ui pldced sucktiat A thapter is formed: in-contrakt, “Whah the défermirdd
1 Fesultdenates that the %?gm%létm%bl%iq@eéggg@ggmﬁwyﬁgnft_%thge

play list file 20 as the additionally writable candidate, the created play
citem i8'adsled4arthe newly:createdaplay tistifite: aneaplaynlistiinark &lset.
and a play item that refers to the clip information
file on the basis of information supplied from the
multiplexer 13 and the recording control section 15.

When the determined resulft denctes that the
chapter is additionally written tco the play list file
as the additionally writable candidate, the created
play item is added to the play list file as the
additionally writable candidate and a play list mark is
placed such that a chapter is formed. In contrast,
when the determined result denctes that the chapter is
unable to be additionally written te the play list file
as the additionally writable candidate, the creatéd
play item is added to the newly created play list file
and a play list mark is set.
When the record switch is pressed again in

this state, recording is commanded to be started and
thereby a new clip AV stream is started to be recorded

to the receord medium 20. When the recording is started

again, the additioconally recording ability/inability
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When the record switch is pressed again in this state, recording is
commanded to be started and 25 thereby a new clip AV stream is started
to be recorded to the record medium 20. When the recording is started
again, the additionally recording ability/inability 155 determination for a
new chapter based on new recording to the play list file as the additionally
ritable candidate may be performed according to the flow chart shown
d%l\nlc El{gm:ﬁ%a% Tt egf)orreéoirr}lgwthgﬁgggr%ﬁlg%gpsp%%tﬁg St rEig Ay
cangiibe gecgrdingsection 40-0f the, videoicamera,anpargtus 100;shown in
Fig. 53 are described as a hardware structure. However, the present
camyention ds nevlirited to- Suchnam exampled im0 othertwordsahechart
recording section 10 may be structured as software. In this case, software
sh&Bre-dtdréd. Jor ‘example, in the ROM (not shown) of the control section
30. Instead,fgegggorg&ge%qgigg 10.may pg csctjrugtiurged ona g:%r'@euter
apparatus such as a personal 15 computer. In this ¢ se,%%ﬁware that
stoauses ther complteapparatys te exeeuta ¢he reeording section 10 is
recorded to a record medium such as a CD-ROM or a DVD-ROM and
Vigippliedierewith PWvhehihie c6mpatarwapparatlisscanste eornected to a

netwogk e software 20 can be provided through the network such as the
%ﬁ&ﬁﬁeﬁ 5§S a hardware structure. cwever, the

present invention is not limited to such an example. In

d

other words, the rececrding section 10 may be structured
as software. In this case, software is pre-stored, for
example, in the ROM (net shown) of the control section
30. Instead, the recording section 10 may be
structured on a computer apparatus such as a personal
computer. In this case, software that causes the
computer apparatus to execute the recording section 10
is recorded to a record medium such as a CD-ROM or a
DVD~-ROM and supplied therewith. When the computer
apparatus can be connected to a network, the software
can be provided through the network such as the

Internet.



CLAIMS 1. In arecording apparatus which multiplexes video data and
audio data and records multiplexed data to a record medium,
characterized in that the recording apparatus comprise: a data input
section which inputs the video data and the audio data; a record
c1gommand input section which inputs a record start command and a
record stop command for the video data and the audio data; a recording

1 .section whigh multiplexes the-video ?@%%@FN&? auygio data ang records .

the multiplexed stream as a stream file to the record medium; and a

viMapagernentinformalion creationsegtion whichs creates raproduction: = o
management information for controlling a reproduction of the stream file

a heserded erdherfecordmedivm; the repraduction management
information being composed of first management information which

represents attebutedpiomationof the: streanvfilgangssecond
management information which contains information which represents a

reproduction methad fonthe streamtfilerand the-management informatiofe o

creation section determines whether or not the information which
darepresents the reprfaductionamethod for the stream file recorded on the

record medium is additionally written 157 to a predetermined entry of the

second managementd command input section which inputs a
record start command and a record stop command for the
video data and the audioc data;

a recording section which multiplexes the video
data and the audic data and records the multiplexed
stream as a stream file to the record medium; and

a management information creation section which
creates reproduction management information fo£
controlling a reproducticon of the stream file recorded on
the record medium, rhe reproduction management
information being composed of first management
information which represents attribute information of the
stream file and second management information which
contains information which represents a reproduction
method for the stream file, and

the management information creation section
determines whether or not the information which

represents the reproduction method for the stream file

recorded on the record medium 1s additionally written
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information contained in an existing entry of the reproduction
management information according to the record start command by the
record command input 5 section based on the existing entry of the
reproduction management information. 2. In the recording apparatus as
set forth in claim 1, characterized in that when the management
informatio(gl %rg%tion 1(9 section has determined that the information which

E FepreSants The faprodliction mathod for the SteanT filke FESEHHED bn the
1 fiecord medium aceording to the record, start command, by, the.rgcord

command input section be not additionally writfen to the predetermined
reptrydfidb the secorrdmanagemenvinfermation containec in the existing
entry of the reproduction management information, the management

L §iBfrHatiorf creaticif™sEetioR heWhF cre@fesifle SeEBRd tharzgement

sdyernarion. vich goniaibe he Ipformaton which reptosents e e i
reproduction method for the stream fife recorded on the: récord Medium."

maceorehingto the recarg:start command by the record command input
section. 3. In the recording apparatus as set forth in claim 1,

2 characterizethinthat 2% therthbnagementiaformation seeatidnrsgction
treats a late?i;f %ltjg)dated entry of the second management information of

Rd Ledond Mahagementinforiation®58 updated as the stream file is

rea“dEdasJﬂ@n the management information creation
section has determined that the information which
represents the reproduction method for the stream file
recorded on the record medium according to the record
start command by the record command input section be
not additionally written to the predetermined entry of
the second management information contained in the
existing entry of the reproduction management
information, the management information creation
section newly creates the second management information
which contains the information which represents the
reproduction method for the stream file recorded on the
record medium according to the record start command by
the record command input section.
3. In the recording apparatus as set forth in
claim 1, characterized in that

the management information creation section

treats a latest updated entry of the second management

information of the second management informaticn
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predetermined entry of the second management information. 4. In the
recording apparatus as set forth in 5 claim 1, characterized in that the first
management information is composed of a file which stores information
which represents at least a relationship of reproduction time information
and address information of the stream file recorded to 10 the record
medium, the second management information is composed of a file which
Leohtdinat fgast bae ehtryaf repreduction ¢egioddiformatiorr which
designates a reproduction region with a reproduction start point and 15 a
ReproduchiBn B8Rt point whigh ake'Set o THE StrBame R sid-which is
s¢apaple efistoring mark information which represents reproduction time
information for the stream file, and the second management information
grepresents 20-thelreproduction methoe forthe streamsfile with- reference
to the first management information from the reproduction region
Ghforfhation 8145 5 Pecotdiig dppaiatlis as set forth in claim 4,
characterized jn that 25 the additionally recording ability/inabilit
determinatio% if)?/ thé ]fﬁsatna%%%?&%}r?fgﬁmé iofgocrgéaagér?y nselc?iofr’?gl%n 1883361
O'Qﬂtﬁ ngmber.ef entries:of the 159 reproguction region, infarmation stored:
in the
least a relationship of reproduction time information

and address information of the stream file recorded to
the record medium,

the second management information is composed
of a file which contain at least one entry of
reproduction region information which designates a
repro&uction region with a reproduction start point and
a reproduction end peint which are set to the stream

file and which 1is capable of storing mark information

which represents reproduction time information for the

stream file, and

the second management information represents
the reproduction method for the stream file with
reference to the first management information from the
reproduction region information.
h. In the recording apparatus as set forth in
claim 4, characterized in that

the additionalily recording ability/inability
determination by the management information creation

section is based on a number of entries of the
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predetermined entry of the second management information. 6. In the
recording apparatus as set forth in 5 claim 5, characterized in that when
the management information creation section has determined that the
number of entries of the reproduction region information which has been
stored in the predetermined entry of the second 10 management
inforﬁation, be smaller than a pre-set _u'%%er limit, the management

* Shtoration Greafi S28tior pHBAHS tHe Sy te&dding
o 2biliyinability. determination sugh that-the information which represents

the reproduction method for the stream file 15 recorded on the record
imeditmts additionally written to the predetermined entry of the second
management information. 7. In the recording apparatus as set forth in
% claim 4, chatactehZed HARAE20 thexadditicrialy récording distityiinalility

- f}lae&%mgnathyaby thg managérte]ni”l%nttlgformatlon creation section is based

'gClerliz =) . .
on the n’umcber o? entries of thé mark ‘information stored in the

predeterminggentpyof the rserondmanagement infermatiqn, 2568, In the

recording apparatus as set forth in claim 7, characterized in that when the

semanagenent infolmatiomerkation t16Msectiontdvas determined ¢vatdlie
tﬂg"@gg§g§§@¥¥3§ region information which has been
stqred in the predetermined entry of the second
management information be smaller than a pre-set upper
limit, the management information creation section
performs the additionally recording ability/inability
determination such that the information which
represents the reproduction method for the stream file
recorded on the record medium is additicnally written
to the predetermined entry of the second management
information.
7. In the recording apparatus as set forth in
claim 4, characterized in that

the additionally recording ability/inability
determination by the management informaticn creation
section is based on the number of entries of the mark
information stored in the predetermined entry of the
second management information.
8. In the recording apparatus as set forth in
claim 7, characterized in that

when the management information creation
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the mark information stored in the predetermined entry of the second
management information is smaller than a pre-set upper limit, the
management information 5 creation section performs the additionally
recording ability/inability determination such that the information which
represents the reproduction method for the stream file recorded on the
record medium is additionally written to the predetermined entry of the 10

ssecondimanagement informatiamL; In the recarding apparatus as set
forth in claim 4, characterized in that the first management information
dlSo Storés Videoradribiite irfofmation-Whichepreseatssam 15 attributerof
the video data stored in the corresponding stream file, and the

AR onay TELRRg S o St Sor By THE BBt =
drtormation creation; sgqtionds based ondhe videoatiribyte information 20
stored in the first management information. 10. In the recording apparatus
asesatiforth de clainr9, rehafacterzedth i thdtithieiadditionally secordingg
ability/inability determination by the management information creation 25

adelclioh ¢ based bothorfs Vitidd atfribtite based on aturieitt recording
nede0d 2 vden AUHbYEAAIeE D, Al gast NG, SNIRLOLING ek, oq
management information 161 referred from th pre etermined en?ry of
fihe segendtream file recorded on the record medium is
additionally written to the predetermined entry of the
second management information.
9. In the recording apparatus as set forth in
claim 4, characterized in that

the first management information also stores
video attribute informaticon which represents an
attribute of the video data stored in the corresponding
stream filile, and

the additionally recording ability/inability
determination by the management information creatiocon
section is based on the video attribute information
stored in the firsﬁ management information.
10. In the recording apparatus as éet forth in
claim %, characterized in that

the additionally recording ability/inability
determination by the management information creation
section 1s based both on a video attribute based on a
current receording mode and a video attribute stored in

at least one entry of the first management information
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management information. 11. In the recording apparatus as set forth in
claim 10, characterized in that 5 when at least one of frame size, aspect
ratio, frame rate, and scanning system of the video attribute based on
the recording mode does not match that of the video attribute stored in
the entry of the first management information, the management
information. 10 creation section performs the additionally recordin

T Aty et it Sueh AL e efohthation W eprasents

mihe rerreductionsmethod; for the stream file recorded on the record
medium according to the record start command by the record 15

1 tommand input seetioreiscnot additiopaly written 4¢ the predetetmined
entry of the second management information. 12. In the recording

cLipbAratlls aS!SRE forfih éRim Y chfitterized in that 20 the additionally
recording @ilpligg[/ig%biﬂtgag(attegg'igag@n P%( ?t]pn% mSanZagemath Qé%rmraati%g%o
= 20 ; IR

creation section Is based on a file size of the pre(]:{etermlne entry

f seeend management ifprmations 13t ixvthereeerding apparatusas-sete
forth in 25 claim 12, characterized in that when the management
bamfofimation BrealibACsection Hxs deteémmined tatthé fife dizedf the the

second 16 anagement infarmation be not in excess of re-set
video at%fa u@egstored %n he entry cof the figst

management information, the management information
creation section performs the additionally recording
ability/inability determination such that the
information which represents the reproduction method
for the stream file recorded on the record medium
according to the record start command by the record
command input section is not additicnally written to
the predetermined entry of the second management
information.
12. In the recording apparatus as set forth in
claim 4, characterized in that

the additionally recording ability/inability
determination by the management information creation
section is based on a file size of the predetermined
entry of the second management information.
13. In the recording apparatus as set forth in
claim 12, characterized in that

when the management information creation

section has determined that the file gsize of the second
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upper limit based on the reproduction region information and a data size
of the mark information created as the single stream file has been
recorded, 5 the management information creation section performs the
additionally recording ability/inability determination such that the
information which represents the reproduction method for the stream file
recorded on the record medium is additionally written 10 to the

predetermined entry, ofitheisecopd management-information. 14.Indhe
recording apparatus as set forth in claim 4, characterized in that the
additisnalrecordig dbifity/ihalsilitys 15 eéterminationelgy thre
manaegrement information creation section is based aon a total file size of

afi 6RErTER of Sthe HitSt Manhagémentififotation réfefred fom fHg t Lon
predetermined eptry of theysecond.management, infarmation,, (ﬁg} Pﬁ?g %:P

the recording apparatus as set forth in claim 14, characterize
whenthe management infermatiomcreatian isection has detergined that
the total file size of the first management information referred from the 25

pFetietérmihedeftry Of #R-SecdrdcmaRdderhgnt: infdrdation is not in
represents the reproduction method for the stream file
recorded on the record medium is additionally written
to the predetermined entry of the second management
information.
14. In the recording apparatus as set forth in
claim £, characterized in that

the additionally recording ability/inability
determination by the management information creation
secticn is based on a total file size of all entries of
the first management information referred from the
predetermined entry of the second management
informatiocn.
15. In the recording apparatus as set forth in
claim 14, characterized in that

when the management information creation
sectilon has determined that the total file size of the
first management information referred from the
predetermined entry of the second management
information is not in excess of a pre-set upper limit

based on a data size of the first management
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recorded for an assured minimum continuous time, the management
information creation section performs the additionally recording
ability/inability determination 5 such that the information which represents
the reproduction method for the stream file recorded on the record
medium is additionally written to the predetermined entry of the second
‘management information. 10 16. In the recording apparatus as set forth in
Ielaint B2 CHaracterized fitrat the dditionaify rétsriiy abilif/inasilityeen
deleynination by lhe mayageinept jnfpration creation sectign s based
on a number of entries of information 15 which represents a re?a{tionsﬁip of

repreduction time dafermation and addrgssdntormation contained inall
entries of the first management information referred from the

aprédetermined ey of thersecohd manageménit Linfornétionr 20 117+ firon
the recording apparatus as set forth in c¢laim 16, characterized in that

Slhen thé managerdent iMermation"dréationt GRS RS detémined that a
-iotal of all enties-of; the first managemenpt informafion referted fiom the,, .

25 second management information is not in excess of a pre-set upper
rhmit of the=entres 0f theisdaond: Alanagement informatiansbased on a

number of entries of 164 the information which represents the
pﬁﬁﬁ&&ﬁﬁ@ﬁﬁﬁﬁeentry of the second management

information.
16. In the recording apparatus as set forth in
claim 4, characterized in that

the additionally recording ability/inability
determination by the management information creation
section is based on a number of entries of information
whiich represents a relationship of reproductidﬂ time
information and address information contained in all
entries of the first management information referred
from the predetermined entry of the second management

information.

17, In the recording apparatus as set forth in

claim 16, characterized in that

when the management informaticn creation
section has determined that a total of all entries of
the first management information referred from the
second management information is not in excess of a
pre-set upper limit of the entries of the second

management information based on a number of entries of
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information and the address information contained in the first
management information created as the single stream file has been
recorded for an assured minimum 5 continuous time, the management
information creation section performs the additionally recording
ability/inability determination such that the information which represents
the reproduction method for the stream file recorded on the record
tUmediunt tor 16 theopredetermined-entre ot thetsecond pramageient time
information. 18. In the recording apparatus as set forth in claim 4,

I OHdraBIBR2 & irfthdt theFs&ltntTandderfieftinformation isicdpable 15
c9fstering.unigue apparatys infermation; and the additionally recording, | .
ability/inability determination by the management information creation
ssegction ig basedas the gniqueappataius infoumations stored i hemumn
predetermined entry of the second 20 management information. 19. In the
Cretbiding apparanss ad 86t Brhag calgiRt 18 'éharacteiized mthat it e
management igformati&n Cre%lt)ci;‘{)ft fg%tiaolnihas deterr‘%ned that the unique

Sapparafhs%rin?cﬁnrhsatioﬁ%a% een createdybyrt%%%bo'r%ﬁwg apparatus or

adnatherapparstusiequivalent.thereto whendhe pnique. apparatus
information has been stored in the 165 predetermined entry of the second
imanagernentt which represents the reproduction method
for the stream file recorded on the record medium to
the predetermined entry of the second management
information.
18. In the recording apparatus as set forth in
claim 4, characterized in that

the second management informaticn is capable
of storing unigue apparatus informetion, and

the additionally récording ability/inability
determination by the management information creation
section 1s based on the unique apparatus information
stored in the predetermined entry of the second
management information.
19. In the reccrding apparatus as set forth 1in
claim 18, characterized in that

if the management information creation
section has determined that the unigue apparatus
information has been created by the recording apparatus
or another apparatus eguivalent thereto when the uniqgue

apparatus information has been stored in the

165



190

20

25

information, the management information creation section performs the
additionally recording ability/inability 5 determination such that the
information which represents the reproduction method for the stream file
recorded on the record medium is additionally written to the
predetermined entry of the second management information. 10 20. In
oI {8e0uing, anpaipius as setiputn a ol . charagleriged in that the
second management information is capable of also storing information
1 which-represents a last update apparatus of the second management
information, 15 and the additionally recording ability/inability
determination sy thelraasagerhentinformation eraationt sectiopds based

on the last update jnformation stored in the predetermined entry of the
OSB8T e BGoitANt 20 IO dHon: 1 TN raSortiy 4sgeraius & se
afarthip: claim 29, characigrized in that ifdthas beep, dgiermined that when
the last update apparatus information has been stored in the 25

r predetermined eatry of theisecondrmaeagerierfidnforimatien rtheradti 1«

update aﬁﬁparatus information represents the receding a ;}:)Fegatus, the
I

ragaitieRally> 166HBcsraiiy Aoty Araliity Hetdtfitativiris perfofrmedcn

to the predetermined entry of the second management

“informaticn.

20. In the recording apparatus as set forth in
claim 4, characterized in that
the second management Iinformation is capable

of also storing information which represents a last

-update appearatus of the second management informaticn,

and

the additionally recording ability/inability
determination by the management information creation
section is based on the last update information stored
in the precetermined entry of the second managemnent
information.
21. In the recording apparatus as set forth in
claim 20, characterized in that

if it has been determined that when the last
update apparatus information has been stored in the
predetermined entry of the second management
information, the last update apparatus information

represents the recoding apparatus, the additionally

166



10

15

20

25

such that the information which represents the reproduction method for
the stream file recorded on the record medium is additionally written to
the 5 predetermined entry of the second management information. 22. In
the recording apparatus as set forth in claim 1, characterized in that the
management information creation section 10 performs the additionally
recording ability/inability determination for one or a plurality of items, and
l‘\‘i\”fﬁ@ﬁ af leastone of theliterhs of tHe Additionallierecsrding abiityfinabifity
terngg]atrlon represents an addItIOHa"leI’ltl |nab|I|ty stzlf the 15

? ormat ?
management information creation Section per rms he ad |onally

recerding ability/ipability;determination L%Qr&h%tﬂb@ second management
information corresponding to the stream file recorded on the record

ravediumn bedotadditiondly written 10 thevpredetermined-2@:entry of the
second management information. 23. In the recording apparatus as set

PgifEh e 28, idrattetized i thaf B78'6n&'8F BRIFAIRY 6f items include

i %&eﬁgegg;\tem of a number of entries of reproduction 25 region
information stored in the predetermined entry of the second management

2information, arhunpker.of entdes, ©f Mgk idfermation steredrp the, in
predetermined entry 167 of the second management information, video

cambuté, characterized in that

the management information creation section
performs the additionally recording ability/inability
determination for one or a plurality of items, and

when at least one of the items of the
additionally recording ability/inability determination
represents an additionally writing inability state, the
management information creation section performs the
additicnally recording ability/inability determination
such that the second management information
corresponding to the stream file recorded on the record
medium be not additionally written to the predetermined
entry of fThe second management information.
23. Iin the recording apparatus as set forth in
claim 22, characterized in that

the one or plurality of items include at
least one item of a number of entries of reproduction
region information stored in the predetermined entry of
the second management information, a number of entries

of mark. information stored in the predetermined entry

167



information stored in the first management information, a file size of the
predetermined entry of the second management information, a total file
size of all the entries of the first management information referred from
the predetermined entry of the second management information, a

fnumber of entrieg of information which Jepre ents a relationship %f .

O L_flg SECOI .n%anagtem@nu ]dlal_”o ma?::Lon . VlQ?Q a tfﬁ}?ut@

reproduction time information and address information contained in all the

in%*?gtl?%%é’i the }r%%@é‘&‘a%%m‘éﬂémio{@sa@Oﬁéﬁfg&fgggﬁ%m e, mation, a
predetermined entry of the second management information, unique

£ 18Rparatus informatipp stored.| é@%&&g%@tgrmgl?&?tryo‘%f th@hseecogggond
management information, “and last update apparatus information stored in

maligqRrgdetermined gntry;of the secangmanagement informafign. 2¢ Ina,

recording method of multiplexing video data and audio data and recording

enMyltiplexed data to:a record mediym, characterized in that therecording, .,

method comprise: a record command input step of inputting a record

pStart command,and.a secord stop command for the svideg dataandthe nent

audio data that have been inputto a data input section; a recording step

i nefapultiplexing the videgdata apd theaudia datgrangdrecording the nich
multiplexed stream as a stream file to the record medium; and 168 a

reanagement informatian greatinnistep of of reproduction time
information and address information contained in all the
entries of the first management information referred from
the predetermined entry of the second management
information, unigue apparatus information stored in the
predetermined entry of the second management information,
and last update apparatus information stored in the
predetermined entry cof the second management information.
24 . In a zrecording method of multiplexing wvideo
data and audio data and recording muitiplexed data to a
record medium, characterized in that the recording method
comprise:

a record command input step of inputting a
record start command and a record stop command for the
video data and the audio data that have been input to a
data input section;

a recording step of multiplexing the video data
and the audic data and recording the multiplexed stream

as a stream file to Lhe record medium; and

1468



generating reproduction management information for controlling a
reproduction of the stream file recorded on the record medium, the

reproduction manragenenrt,information-heing-composedwof firsst step  of
management information which represents attribute information of the
gesteear fileyand sepend managementdrfernationwhich- comtainsion  for
information which represents a reproduction method for the stream file,
cotherpanagementinformation Creation step beingeperfarnied Byecorded on
determining whether or not the information which represents the
threproduction inethog:tof the strearh <file recordedian: the-recordnaedigemis:t
additionally written to a predetermined entry of the second management
i niffonmeationrcontaireichin an existingsentry ofd¢tfe repidduction management
management information according to the record start command by the
1 nifecore commandiinputrsaction epasedadrt thecexXistingrentinyrefithen of the
reproduction management information. 25. In a recording program of
steausing 4 computerdapparatusto execatesaeecording fwethed ofn  which
multiplexing video data and audio data and recording multiplexed data to
coatecard medifimyoharacterizet ivthat teecrecording methodssonspstiser acn
record command input step of inputting a record start command and a
mefgeord Stop dommandfertheivideo data and the audio data that have

been input to a 169 data input section;
the management Iinformatlion creation step being

performed by determining whether or not the infeormation
which represents the repreduction method for the stream
file regorded on the record medium is additicnally
written to a predetermined entry of the second management
information contained in an existing entry o¢f the
reproduction management information according to the
record start command by the reccrd command input section
based on the existing entry o¢f the reproduction
management informaticn.
25. In a recording program of causing a computer
apparatus to execute a recording method of multiplexing
video data and audic data and recording multipliexed data
to a record medium, characterized in that the recording
method comprize:

a recprd command  input step of inputting a
record start command and a record stop command for the

videco data and the audic data that have been input to a
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a recording step of multiplexing the video data and the audio data and
recording the multiplexed stream as a stream file to the record medium;
and 5 a management information creation step of generating reproduction
management information for controlling a reproduction of the stream file
recorded on the record medium, the reproduction management

dgl{%rmlaryontbesiré%ggrg osed of first management 10 information which

represer‘tijtg attribute information of the stream file and second
managemerny infermationwhieh cgonainginferpation whichepresgats a
reproduction method for the stream file, the management information
dereation stéd < S2being peformed: By determihing whethen o hoptivexed
information which represents the reproduction method for the stream file

Stdcotded 6niné reécord medidim S addfftionGiy Wit o A pred&termined
entry of the é%gﬁ%q@a@ﬂ@m@ﬁwﬁmmtm copfajned,in an existing 20

entry of the reproduction management information according to the
grecord startycommand byttheweeerdagemaand ingui sestion based on the

existing entry of the reproduction management information. 26. In an
CRA&GE captufing apparatEs whichr25 multipfexes Vided ddtataptifed and

obtained from a, subject by an.image_capturing section and audio data
O o 300 DALl 501 st md LTS Socton e g fekords

i mutiplexedwidee data anchpudiodatatdadrst management
information which represents attribute information of
the stream file and second management information which
contains information which represents a reproduction
method for the stream file,

the management informatiocon creation step
being performed by determining whether or not the
informaticon which represents the reproduction method
for the stream file recorded cn the record medium is
additionally written to a predetermined entry of the
second management information contained in an existing.
entry of the reproduction management information
according to the record start command by the record
command input section based on the existing entry of
the reproduction management information.
26. In an image capturing apparatus which
multiplexes video data captured and obtained from a
subject by an image capturing section and audio data

collected and cobtained by a sound ccllecting section
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record medium, characterized in that the image capturing apparatus
comprises: the image capturing section which captures 5 the image of
the subject and outputs the video data; the sound collecting section which
collects a sound and outputs audio data, a recording section which
multiplexes the video data and the audio data and records the 10
multiplexed stream as a stream file to the record medium; an operation
sedtiorr whichcacteptsiiser'se operations fortaretord statt commandtandza
recordcﬂop command for the video data and the audio data to the 15

FEESH MBI And & MaRGgEmeRt Mforthation creation section which
creates repro@H&ti(}%g@@aggw@HiE@%r@%EQJQE&Q”HQ%QQ@Ses :

reproduction of the stream file recorded on the record medium, the
reproduction management 20pnformaton beingccompased offistires
management information which represents attribute information of the

Streanfilearftfsdcohd THan&gemeéntdnformation which téfifinglata’

information which represents a-reproduction method for. the str file
25 the man:g%%eﬁﬁlﬁ?ocr?m%(ﬁgé %Eégajt%% ge%?:gﬁ Oéletggn%fﬁt}és%v%gngi &r &
fatthe ifermation which represents.the reproduction method for the

stream file 171 recorded on the record medium is additionally written

a recording section which multiplexes the
video data and the audio data and records the
multiplexed stream as a stream file to the record
mediuam;

an operation section which accepts user's
operations for a record start command and a record stop
command for the video data and the audic data to the
record medium; and

a management information creation section
which creates reproduction management information for
controlling a reproduction of the stream file recorded
on the record medium, the reproduction management
information being composed of first management
informaticon which represents attribute information of
the stream file and second management information which
contains information which represents a reproduction
methed for the stream file,

the management information creation section
determines whether or not the information which

represents the reproduction method for the stream file
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to a predetermined entry of the second management information
contained in an existing entry of the reproduction management
information according to the 5 record start command corresponding to the
user's operations to the operation section based on the existing entry of
the reproduction management information. 27. In the image capturing

2pparatus as set forth_ 10 in.claim 26, characterized in tge(ath when.the

r . e e ra medlum,..s dationa then
management in ormation Creation “section has d]e1ferm|n ¥h§ﬁﬁe

¢ dnfarmation.which: repiesents yﬂ%&enﬁa@uqx@@éﬂ@tmﬁggﬁlﬁé{ﬁeam file
recorded on the record medium according to the record 15 start command

irpitheoperationcsectionbe not additionally wriitesrtothe pfedétermined
entry of the second management information contained in the existing

iy O the FeprBidtietiomARademantinforatish the rahabement
- dfgration gtea 8%58%%%%‘%%%5%%%%@@ the segand management

information which contains the information which represents the
opeprodustien method: forthestream filedecorded ansthedacengmedium
according to the record start command by the operation section. 25 28. In
exhé irhage eaptiving ‘apparatts as sevfokthoin glaim 26Tehdracterized in
t the management information creation section 172 treats a latest

tha
Y[?p%]értréaqt éﬁt?y of the second management
7

i
Z In the image capturing apparatus as set forth
in claim 26, characterized in that

when the management information creation
section has determined that the information which
represents the reproduction method for the stream file
recorded on the record medium according to the record
start command by the operation section be not
additionally written to the predetermined entry of the
second management information contained in the existing
entry of the reproduction management information, the
management information creation secticn newly creates
the second management information which contains the
informaticn which represents the reproduction method
for the stream file recorded on the record medium
according toe the record start command by the operation
section.
28. In the image capturing apparatus as set forth
in claim 26, characterized in that

the management information creation section
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information of the second management information updated as the
stream file is recorded as the predetermined entry of the second
management 5 information. 29. In the image capturing apparatus as set
forth in claim 26, characterized in that the first management information is
composed of a file which stores information which represents at 10 least
a relationship of reproduction time information and address information of
theSstieand fileretdidedhtos tHeretbid thediunt the Fitstndnagementrent

i{]rf%rgna%igpii%gogp%eg of %fti)Ig high gontain at least one entry of 15
reprocﬁ)ctioﬁ region information which Beﬁﬁﬁéﬁ%& a ﬁr%ﬁ&fo%region

with aeprodyicign start-paint and < reproduction.end, poipt which are set
to the stream file and which is capable of storing mark information which

reptesents repredueticir time informatien fordhe:20: steeamtfile, and the
second management information represents the reproduction method for
tHe StFé%ht fifd with reference to the first management information from

L e S8 S ISR T gy
tecordingrability/inadility: L 73-determination by the management
information creation

the first management information is composed
of a file which stores information which represents at
least a relationship of reproduction time information
and address information of the stream file recorded to
the record medium,

the first management information is composed
cf a file which contain at least one entry of
reproduction region information which designates a
reproduction region with a reproduction start point and
a reproduction end point which are set to the stream
file and which is capable of storing mark information
which represents reproduction time information for the
stream file, and

the second management information represents
the reproduction method for the stream file with
reference to the first management information from the
reproduction region information.
30. In the image capturing apparatus as set forth

in claim 29, characterized in that

the additionally recording ability/inability
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section is based on a number of entries of the reproduction region
information stored in the predetermined entry of the second management
5 information. 31. In the image capturing apparatus as set forth in claim
30, characterized in that when the management information creation
section has determined that the number of entries of 10 the reproduction
re%ion_ inforng_ation }é/hict has been stored in‘%thg gredqtermineg eptr}é of
e SEE6HYT manhgementinformation be smalier ik a pre-Sétibper
dimit; the;magagement informatiopcreation segtion. performs,the
additionally recording ability/inability 15 determination such that the
TEfprmation whichr egpreserits the regroductioncmethod:for the stream file

recorded on the record medium is additionally written to the
redétefminetEntis diile SEcoiF mEPagEmMENt irfdffation. 20 32. In

t %' age capturing apparatus as set forth in claim 29, characterized in
ltﬁat(giﬁréi%é%ﬁﬁ%hally recording ability/inability determination by the

Jmanagementinformation £xeation. segtionis based onthe number of o r+n
entries of the mark 25 information stored in the predetermined entry of the
isecond handgensent informatiore 831 in thiesimage capturing apparatus as
set forth 174 in claim 32, characterized in that , ,

when the management information creation
section has determined that the number of entries of
the reproduction region information which has been
stored in the predetermined entry of the second
management information be smaller than a pre-set upper
limit, the management information creation section
performs the additionally recording ability/inability
determination such that the information which
represents the reproduction methced for the stream file
recorded on the record medium is additionally written
to the predetermined entry of the second management
info:mation.
32. In the image capturing apparatus as set forth
in claim 29, characterized in that

the additionally recording ability/inability
determination by the management information creation
section is based on the number of entries of the mark
information stored in the predetermined entry of the

second management Information.

33. In the image capturing apparatus as set forth
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when the management information creation section has determined that
the number of entries of the mark information stored in the predetermined
entry 5 of the second management information is smaller than a pre-set
upper limit, the management information creation section performs the
additionally recording ability/inability determination such that the
information which represents the reproduction method 10 for the stream
file retarded-oh thelrecerdtmediul ist madditiohally written to the
predetermine%g}agrtlryﬁ{ the second management information. 34, In the

image capturiig apparatuS asEEt Torh- in claith 28" cRaracterizbd ' that
15 the firstmanagement information also storesyideo attdbute, . ¢

information which represents an attribute of the video data stored in the
cbrresporiding: Streanat filepand the=additionally reeerding-akilitylinabitityr
20 determination by the management information creation section is

Bhséd Bn IRE Vieo R Ffdmidtion - BoFedin the fitstmandgement a
informatjon In the image.capturing apparatus as_set forth in claim 34,
gﬁg'gg% uS &r Pﬁ%% a t maﬁéﬁgﬁe % %ﬁ%ﬁﬁ%&ﬁ%&

characterized'in that additiona corgingla

determinationdayt thermanagernent infasmation ereation ) sectionds hased
both on a video attribute based on a 175 current recording mode and a
Fidebldtifibute Btokdd ih determination such that the

information which represents the reproduction method
for the stream file recorded on the record medium is
additicnally written to the predetermined entry of the
secend management information.
34. In the image capturing apparatus as set forth
in claim 29, characterized in that

the first management information azlso stores
video attribute information which represents an
attribute of the video data stored in the corresponding
stream file, and

the additionally recording ability/inability
determination by the management information creation
section 1is based on the video attribute information
stored in the first management information.
35. In the image capturing apparatus as set forth
in claim 34, characterized in that

the additionally recording ability/inability
determination by the management information creation

section is based both on a video attribute based on a
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at least one entry of the first management information referred from the
predetermined entry of the second management information. 5 36. In the
image capturing apparatus as set forth in claim 35, characterized in that
when at least one of frame size, aspect ratio, frame rate, and scanning
system of the video attribute based on the recording mode does not

GE@%EH@IQEQ@régﬁy%%ﬁﬁﬂ@ﬁ%SE"@QH%@e§¥QQE§&@%ﬁE%ored in

management -information, the management information creation section
performssthecadsditionally recording abiligtinability.determinatian such- that
the information which represents the reproduction method 15 for the
stéam fisirdcoried o thie Fstokd Figdivi getording fo tHeerezord start
I%grrgma&getg}/tthle ofogratiotn. section is not additionally written to the
preo%?ermlned eﬁtry of the'sétond management information. 20 37. In

the image captyring apparatus as set forth in.claim 29, characterizedin, 1,
that the additionally recording ability/inability determination by the
manabement informetioncdreatior: section issbased on a file size of the

predetermined 25 entry of the second management information. 38. In
the image captifing App&ratiis 88 8etforth [iRTtRaiMIST chafRIsTizetHih 1O/

yygégﬁgy%glﬂgﬂgag%%%ggggng§g@@gng§%¥ﬁg video attribute
based on the recording mode does not match that of the
video attribute stored in the entry of the first
management information, the management information
creation section performs the additionally recording
ability/inability determination such that the
infermation which represents the reproduction method
for the stream file reccorded on the record medium
according to the record start command by the cperation
section 1s not additicnally written to the
predetermined entry of the second management
information.
37. In the image capturing apparatus as set forth
in claim 29, characterized in that

the additionally recording ability/inability
determination by the management information creation
section is based on a file size of the predetermined
entry of the second management information.
38. In the image capturing apparatus as set forth

in c¢laim 37, characterized in that
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section has determined that the file size of the second management
information be not in excess of a pre-set upper limit based on the
reproduction region 5 information and a data size of the mark information
created as the single stream file has been recorded, the management
information creation section performs the additionally recording
ability/inability determination such that the information which 10

represents thé' féptodiictioheme tHolror the dtredid file> recoraed dathe
eeord medum isaddiionaliy wiilen to e predetermjned entry o e ona
second management information. 39. In'the image capturing apparatus

as seblarhn 45 imelaim 29; characterized:in that the, additionally,recording

ability/inability determination by the management information creation
section is based loasetdtalfile bize of atlentrigsiof thesfirstbmanagement
infarmation referred from the 20 predetermined entry of the second

rAnRGEMeht Infoifafiof 4G IR i irmdge C4ptlifind apparafiisdd 86t
farth, in.glaim 39, charagterized.in. that whenthe management information
creation 25 section has determined that the total fﬁe size of the first '
managementinfermationreferrad fromther predetermined, eptey- ohthes
second management 177 information is not in excess of a pre-set upper
fifnit additionally recording ability/inability
determination such.that the information which
represents the reproduction method for the stream file
recorded on the record medium is additionally written
te the predetermined entry of the second management
information.
3%. In the image capturing apparatus as set forth
in claim 29, characterized in that

the additiocnally recording ability/inability
determination by the management information creation
section is based on a total file size of all entries of
the first management information referred from the
predetermined entry of the second management
information. |
40. In the image capturing apparatus as set forth
in claim 39, characterized in that

when the management information creation
section has determined that the total file size of the

first management information referred from the

predetermined entry of the second management
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based on a data size of the first management information created as the
single stream file has been recorded for an assured minimum continuous
time, the 5 management information creation section performs the
additionally recording ability/inability determination such that the
information which represents the reproduction method for the stream file

irecorded-an.the; segord medium-is additionally,witten to the 1Q 155 ¢
predetermined entry of the second management information. 41. In the

Lipfagé captaring apparatys ad sétferth iinsdlaim:29.chesacterized in that
the second management information refers to 15 the first management

tdthiation o tR& Feiffoddction® rébio irforatisiiso ad fo etitrgteen
eprodiction of the stream file, and the additionally recording . .

9 LT s S he
ability/inability determination by the management information creation 20
msecligarisbased boanaumber ef-entries of information which represents a

relationship of reproduction time information and address information
2getithiredan Bl sRtFies &f the first mdhagenent informationreferred: from
T L e e e S 2
rthat 348 whenthednanagementinformationgreatiold rccorded on the
record medium is additionally written to the
predetermined entry of the second management
information. |
41. In the image capturing apparatus as set forth
in c¢laim 29, characterized in that

the second management Information refers to
the first management information from the reproduction
region information so as to control reproduction of the
stream file, and

the additionally recording ability/inability
determination by the management informaticon creation
section is based on a number of entries of information
which represents a relationship of reproduction time
information and address infermation contained in all
entries of the first management information referred
from the predetermined entry of the sécond management
information.

42 . In the image capturing apparatus as set forth

in ¢laim 41, characterized in that
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section has determined that a total of all entries of the first management
information referred from the second management information is not in
excess of a 5 pre-set upper limit of the entries of the second management
information based on a number of entries of the information which
represents the reproduction time information and the address information
contained in the first management information created as the single 10

stream file haS58en - fetofHE o AR AsstFeHTRIRTAGRT cORtifioUatime,
: nt infar, ion creation section perfarms, the additionall
%}e%%o%%}gg}gbi ityéi%g%l it;Jl %é:girﬁi%%%or? sﬁér? ﬁﬁat(tjhe alzfﬁgrr%g%gnl\?vﬁic £

tepresentsithesaproguetion method:15 forthe streamdile recarded on the
record medium to the predetermined entry of the second management

FFformati ok 48y e inidyeccaptiring apparatus assetforls sinefaim 29,
characterized in thgt.ZO. the second management information is capable

1% Stoting Umigae apparatus’infortiation -and the“additishatly r8E6tding
ability/inability ;determination, by, the. management, informatiop creation , -
section is based on the unique apparatus information 25 stored in the
tpredetefminedteniry ofithelsecend managementinfermationc44 ok theme
image capturing apparatus as set forth 179 in claim 43, characterized in
YRafPrmation and the address information contained in
the first management information created as the single
stream file has been recorded for an assured minimum
continuous time, the management information creation

section performs the additionally recording

ability/inability determination such that the

information which represents the reproduction method

for the stream file recorded on the record medium to
the predetermined entry of the second management
information.
43. In the image capturing apparatus as set forth
in claim 29, characterized in that

the second management information is capable
of storing unique apparatus information, and

the additicnally recording ability/inability
determination by the management information creation
section is based on the unique apparatus information
stored in the predetermined entry of the second
management information.

44, In the image capturing apparatus as set forth
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if the management information creation section has determined that the
unique apparatus information has been created by the image capturing 5
apparatus or another apparatus equivalent thereto when the unique
apparatus information has been stored in the predetermined entry of the
second management information, the management information creation

iéegti%qI}Oéggrfocr%stﬁgg%dﬂtioggllx rece rgi g ability/inability

determination suc at the information which represents the reproduction

method for the streamfile: secerded on the record mediumiis additionally
written to the predetermined entry of the second management 15

sqrfornation: A5 ¢t thelimege ¢dptiiring:apparatuscas:setforth uin claim 29,
aracterjzed in that the second management information is capable of

T TR Thg B AR ik ebf oo & 1t 2 Ghd AR phar&tds of
afhe seeond m@nggsm%irﬁgfg%%@@ma@qtm@gﬂ@i%a!}aé%%gi“ghen

ability/inability determination by the management information creation
tisection isleasecban theulast ugdate informationsstoredh 25 tnthed in the
predetermined entry of the second management information. 46. In the

PlLfAGe Capiitify &pparitudlastset 6y 8D ifalaifeas 'dharacterized in
igggEmation,

the management information creation section
performs the additicnally recording ability/inability
determination such that the information which
represents the reproduction method for the stream file
recorded con the record medium is_additionally written
to the predetermined entry of the second management
information.
45. In the image capturing apparatus as set forth
in ¢laim 29, characterized in that

the second management information is capable
of also storing infeormation which represents a last
update apparatus of the second management information,
and

the additionally recording ability/inability
determination by the management information creation
section 1s based on the last update informaticn stored
in the predetermined entry of the second management
informatiocon.

46. In the image capturing apparatus as set forth
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if it has been determined that when the last update apparatus information
has been stored in the predetermined entry of the second management 5
information, the last update apparatus information represents the
recoding apparatus, the additionally recording ability/inability
determination is performed such that the information which represents the
_reproduction method for the stream file recorded on the i0 record medium
118 daditighafly written 16 thé prédétethined®ntry of the second

management jnfofmatjan, 47,,In e Im3ge, SapIyng ApRATAtS 8s set. .
forth in claim 26, characterized in that 15 the management information
uereatien seetion: pesforms shenadditienallysepergingsabilitylinabilityn <
determination for one or a plurality of items, and when at least one of the

PitEms of thel additonaly recording abilinginabilindetermination 20
_represents an additionally writing inability state, the management

iht G tFe

Sthiitioh Wreatiol section petforhS theRatidRionally Pecording ©n
rabilitylinability determingtian, sugh that the second.-managemsnt, 1 1 ,,

information corresponding to the stream file recorded on the record 25
rmediuid be rgt additipnatywviiitén to therpredetesrmined entryof thermed
second mana?ement information. 48. In the image capturing apparatus as

sgétforthats L irfclamn 47 éRdrattetizédih thapresents the

reproduction method for the stream file recorded on the
record medium is additionally written teo the
predetermined entry of the second management
information.
47 . In the image caplturing apparatus as set forth
in claim 26, characterized in that |

the management information creation section
performs the additicnally recording ability/inability
determination for one c¢r a plurality of items, and

when at least cne of the items of the
additionally recording ability/inability determination
represents an additiconally writing inability state, the
management information creation section performs the
additionally recording ability/inability determination
such that the second management information
corresponding to the stream file recorded on the record
medium be not additionally written to the predetermined
entry of the second management iﬁformation.

48. In the image capturing apparatus as set forth
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the one or plurality of items include at least one item of a number of
entries of reproduction region information stored in the predetermined
entry of 5 the second management information, a number of entries of
mark information stored in the predetermined entry of the second
management information, video attribute information stored in the first

ir{n%q%gﬁm%n?t,infgg@@g% o £i£%§z§gf Emeﬁ redetermined entry of the

second 10 management information, a total file size of all the entries of
the first management informatien refekred fram the: predetermined entry
of the second management information, a number of entries of
Leafermation Whith fépresantsizerelationshipof eeproductiorrtimedtision
informatior%and address information contained in all the entries of the first

L Hafagerientinrmation refétred from the Bredeteriined et of fie ©F
£ reecend Jnanagemsntinfarmation, wnique apparatys ipformagion . stored.in

the predetermined entry of the second 20 management information, and

o flastaupdatendpparatusoinfermatiah Storedhia the predetetmiined eptry 0f the
second management information. 49. In an image capturing method of

o ImtfipleXfrig. VideBad:t4 Baptured 2R BBEiHS fromidlsghje iy & t25

g SeRInG sl A ol g sranes s s
a arrecerd 182 mediuny, charactedzedindRatentry of the second
managaement information, a total file size of all the
entries of the first managemént information referred
from the predetermined entry of the second management
information, a number of entries of information which
represents a relationship of reproduction time
information and address information contained in all
the entries of the first management information
referred from the predetermined entry of the second
management infcocrmation, unigue apparatus information
stored in the predetermined entry of the second
management informaticn, and last update apparatus
information steored in the predetermined entry of the
second management information.

45, In an image capturing method of multiplexing
video data captured and obtained from a subject by an
image capturing section and audio data collected and
obtained by a scund collecting secticn and recording

multiplexed video data and audio data to a record
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the image capturing method comprises: a recording step of multiplexing
the video data and the audio data captured and obtained from an 5
subject by the image capturing section and the audio data collected and
obtained by the sound collecting section and recording the multiplexed
stream as a stream file to the record medium; an accepting step of
accepting user's 10 ogerati ns for a record start command and a record

G6p EommaAG 36T the Vidéo data"aiftithe audio data to the record
medium againgt.an gpetation section and.a management information

" creation step for generating reproduction management information for 15

controlling a sepreductibimof thesgtream file recgried ionythenrecoidie o

medium, the reproduction management information being composed of
drsemandgément iformatiort whichrépfesemtsattibidd Tiftermaion 61
the stream file and second management information which 20 contains
A hoR A res et o Bt rtoad e S e,

dhe Mmanagementinformation greationstep ragingperformed byt i ng
determining whether or not the information which represents the
geptaduction nethod 28 fopgthe stream filereesriédon theregdrdmedium
is additionally written to a predetermined entry of the second

%5ﬁ3§brﬁéﬁﬁn’fb{?m§ﬁ8n ContHifled i an Bisting 183 entry of the
remnducUongﬂag%%%E%qgakgq@gogf accepting user's

operations for a record start command and a record stop
command for the video data and the audic datsa to the
record medium against an operation section; and

a management information creation step for
generating reproduction management information for
controlling a reproduction of the stream file recorded
on the record medium, the reproduction management
information being composed of first management
information which represents attribute information of
the stream file and second management information which
contains information which represents a reproduction
method for the stream file,

the management information creation step
being performed by determining whether or not the
information which represents the reproduction method
for the stream file recorded on the record medium is
additionally written to a predetermined entry of the

second management information contained in an existing
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according to the record start command corresponding to the user's
operations to the operation section based on the existing entry of the
reproduction management 5 information. 50. In an image capturing
program of causing a computer apparatus to execute an image capturing
method of multiplexing video data captured and obtained from a subject
eby@n image capturing sectionandaudio data 10 callected and obtained
by a sound collecting section and recording multiplexed video data and
agudicidata tb ca récord avetivm g tharacterized inlthat thesimageldaptuting
method comprises: a recording step of multiplexing the video 15 data and

Ul Wb datk'capiired Aid bhtaingd FORFaT SUbject by 1R8 imdgea o
ri6apring.seetion and she audio. data collected;and phi %&@ﬁ@e sound

collecting section and recording the multiplexed stream as a stream file
1 rtashensecoreh medium; 20 an accepting step of accepting user's

operations for a record start command and a record stop command for
>he video ddtd aid thBaudic-d&tats the reésramediam agaifsten &

COo e@t(i_:\op %ectigg' %ndS atng)aréa}%eé?l%rg infr?rrtfa%on creatign sterp for % a
ge%er’atlng @%rodbucﬂon Mmanagement iftormation for -controfl n% Je-ne

ofreproduction of the sfream fileresorded: an dhe record medivmgthe. o -
reproduction management 184 information being composed of first

suhaﬁageﬂmmmn image capturing section and audic data
collected and obtained by a sound collecting section
and recording multiplexed videc data and audic data to
a reccrd medium, characterized in that

the image capturing method comprises:

a recording step of multiplexing the video
data and the audio data captured and obtained from an
subject by the image capturing secticn and the audio

data collected and obtained by the sound collecting

section and recording the multiplexed stream as a

‘stream file to the record medium;

an accepting step of accepting user's
operations for a record start command and a record stop
command for the video data and the audio data to the
record medium against an operation section; and

a management information creaticon step for
generating reproduction management inférmation for
controlling a reproduction of the stream file recorded

on the record medium, the reproduction management
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information which represents attribute information of the stream file and
second management information which contains information which
represents a reproduction 5 method for the stream file, the management
information creation step being performed by determining whether or not
the information which represents the reproduction method for the stream
file recorded on the record medium is 10 additionally written to a

ISrEREtRmineY Sty 8F the™8EEoHY Managément inksiHtch contained in
sareexisting entry, of the reproduction. management.information, according

to the record start command corresponding to the user's operations to the
reperation: sectionikaseddon: 5 thelexisting entry of thefrepraductionwhich
management information. 20 185 Abstract To improve user-friendliness in
Jetbriing AV Hatdlcreated afferTecorRiMG sStarted untiRtisdsopped as
a file. AV{__dz;}l:taggaet are Icéeateg ﬂ{ter 5 recording is started until it is
" “n

msﬁgpﬁgd afe recordedas file. nférmation that represents a reproduction

region and mark infarpalion-that Fepresents AJHMP- POSIlion ke ep
additionally written to a reproduction list file. At this point, it is determined
hehethepor 0 not restrictidas ¢hatimavesbedresdtdo the-reprodaction list
file and an attribute file for additional writing :

information which represents the reproduction method
for the stream file recorded on the reccord medium 1s
additicnally written to a predetermined entry of the
second management information contailned in an existing
entry of the reproduction management information
according to the record start command corresponding to
the user's operations to the operaticn section based on

the existing entry of the reproduction management

information.
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are satisfied on the basis of the reproduction list file as an additionally
writable candidate and the attribute file that correlates reproduction time
and 15 address of the AV data. When having been determined that they
be satisfied, the reproduction region information and the mark information
are additionally written to the reproduction list file as the additionally
writable candidate. When having been 20 determined that they be not
satisfied, a new reproduction list file is created. As a result, the user can
perform a r@@orﬁ%@é@aﬁ@?@fﬁéﬁ%@t&%i%dﬁt neeessifion AV

darecogﬁe In?ﬁf? sét%%lo;%s%tggéygge;Pseegtsgg:gc theurrel rqdug;cloqgst file

stopped as a file. AV data that are created after
recording is started until 1t is stopped are recorded
as a file. Information that represents a repreduction
region and mark information that represents a jump
position are additionally written to a reproduction
list file. At this point, it is determined whether or
not restrictions that have been set to the reprcoducticon
list file and an attribute file for additional writing
are satisfied on the basis of the reproduction list
file as an additionally writable candidate and the
attribute file that correlates reproduction time and
address of the AV data. When having been determined
that they be satisfied, the reproduction region
information and the mark information are additionaily
written to the reproduction list file as the
additionally writable candidate. When having been
determined that they be not satisfied, a new
reproduction list file is created. As a result, the
user can perform a recording operation for the AV data
without necessity of recognizing the restrictions that
have been set to the reproduction list file and the

attribute file.
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