DESCRI PTI ON | NFORVATI ON PROCESSI NG APPARATUS
| NFORVATI ON PROCESSI NG METHOD, AND COVPUTER PROGRAM
Technical Field [0001] The present invention relates
to an information processing apparatus for performng
an editing process on information content recorded on
a recording medium to-an -information processing
met hod, and to a conputer program. For exanple, the
present invention relates to an information
processi ng apparatus for editing content, such as an
AV stream which is captured using a video canera and
"stored on a. recordi ngeRERipmMoN 0 an i nformation
- processing nethod, and to a conputer program [0002]
INBPBMPELONC BRACEY S INGe APPARANU S, NYNFDRIATIONAPESCESSARG
i nf ormati on processing apparatus for performng an
editing procHETEADcoANBNEOMEUTRRaSRAARAM st ream
which is stored on a recording nmedium in such a-
manner as not to conflict wwth 'a play-only standard
format, to an information processing nmethod, and to

Techpigmb it e¥L9rogram In particular, the present
Co v§ tion relates to an information processing
agﬁ Atlus for mai ntai ning the conpatibility with a

" play-onl evi ce and for performng editing to delete
‘ c&%eﬁ’f'%ﬁn ;lél-vﬁngt&&“dirﬁg‘%&i&%i FEFRIEOWi th
) proéég%fﬁgrggpégaéhgtf§¥ngerforming an editing process on
information content recorded on a recording medium, té an
information‘processing method, and to a computer program.
For example, the present invention relates to an information
processing apparatus for editing content, such as an AV
stream, which is captured using a video camera and stored on
" - a-recording medium, to an ihformation processing method, and
to & computer program.

[0002]

More particularly, the present invention relates to an
information processing apparatus for performing an editing
. process. on content, such as an AV stream, which is stored on
a recording medium, in such a manner as not to.conflict with
a play-only standard format, to an information processing
method, and to a computer program. In particular, the
present invention relates to an information.processing
apparatus for maintaining the compatibility witﬁ a play-only

device and for performing editing to delete content on a



to an information processing nmethod, and to a conputer
program Background Art [0003] D sc-type recording
nmedia to which optical reading is applied (hereinafter
referred to as "optical discs"), such as DVDs
(Digital Versatile D sks) and CDs (Conpact D scs),
have rapidly become popul ar2for applications of
storing conputer files and novie streans. Optica
di scs have a |arge storage capacity and random
accessibility. Unlike contact-type magnetic recording
nmedi a, there are no concerns regarding wear and :
recdadge aedbuhetor st agr Sadace &5 the esetat b f r £agh Aam
head crash, or the like. Furthernore, the disc
to swriaternst séurpyocans ndenatilsdd of aat o bei dgnputer
accidentally deleted is low. 1n recent years, optica
progiams have al so been w dely used as external
recording nmedi a and external storage devices for
Backgppin@rart [ 0004] Since disc-type recording nmedia are
randonly accessible, when an AV streamis recorded,
it“*%xﬁossible to efficiently find a favorite scene.
Fur.t hernore, since access to data is perforned in a

 nHSEoRYRG GRERTERITBErAACAR BB IGYe@PhicRdureading is
o0 T HIRT G101 (P o b s " o tharg )« such

as §u%ﬁf@ital Versatile Disks) and CDs (Compact Discs),
have - rapidly become popular for applications of storing
computer files.and movie streams. Optical discs have a.
large storage capacity and random accessibility. Unlike
contact-type magnetic recording_media,.there are no concerns
regarding wear and damage on a recording surface as a result
of reading,-head crash, or the like;_ Furthermoie, the disc.
surface is sturdy, and the risk of data being accidentally
deleted is low: In recent years, optical discs have also
been widely used as external recording media and external
storage devices for computers.

[6004]

Since disc~type recording media are. randomly accessible,
when an AV stream is recorded, it islpossible_to-efficiently
find a favorite scene. .Furthermore, siﬁce access to data is
performed in a non-contact manner, media can be used without

~causing them to be deteriorated.

[0005]




of disc-type recording nedia has increased, video
caneras of the type that store novies on a disc in

pl ace of previously used recording tape have appeared
(for exanple, refer to Patent Docunent 1). For
exanpl e, the nunber of users of DVD video caneras has
i ncreased year by year fromP-the year 2000 and such
caneras were sold due to the virtues of high inmage
qual ity and-hi gh ease of use,. such as editing being
possi bl e. [0006] Wen the convenience of a user is
considered, it is desirable in recording applications

t MRt a1 Stire aceaP etk UG e WlRe-Gaeipicity
the like is forned as individual parts for each
of desordypg secdtrdnPrmédia eaedh impdsydheek, secdé®ncaeras of
that editing, such as deletion of sone parts, can be
the peypor et Gotdenothes dmnd, dideren habadeent mreemmndly
that a recording medi um on which recording and
use@dre¢ayd bperaaponzahavapbeerepef for nedmmle berafakerto
out as desired froma recorder, | oaded into a '
Patenaylonigenfevl e i Fra exmuzke andholayeelrr afd ysrrusef DVD
wants to view the captured novie on a TV nonitor. .
Vld?@mer%cfbfr‘%l Wsﬁa%%d aY%‘%lérfiﬁéﬂéeat%aﬁml% hi HSAr 2000
d targeted at | i catj ons for video caneras,_in AVCH
and ( AR 2 rw% FYht Dtihi oSS r%fcé}lfﬂfhgmage
npatI%I|lt and addi tional ecordln at i bi
qua {TR ARt SRS oubhs SurhnrreRUdCiPaoPriBg: POREID1e-
_ r%%%%%]ng a data format for a
- When the convenience of -a user is considered, it is
desirable in recording applications that a movie stream
captured using a video camera or the like is formed as
individual parts for each recording section or for each
playback section so that editing, such as deletion of some
parts, can be performed. On the other hand; there has been
a- demand that a recording medium on which recording and
editing operations have been performed may be taken out as
desired from a recorder, loaded into a play-only device in a
house and played, and the user wants to view the. captured
movie on a TV monitor.
fFOOO7]
Accordingly, as a standard that is mainly targeted at
applications for video cameras, 1in AVCHD (Advanced Video

- Coding High Definition), recdrding compatibility and.

~additional recording compatibility functions are added to




hi gh-definition (HD) video canera. [0008] At this
point, "deletion editing" for deleting a portion of a
section of a streamrecorded on a nedium my be one
of the followi ng two types: nondestructive editing for
del eting references froma playlist so that titles are
only not seen by the user-4nd the stream data remains
on the nmedium and destructive editing for actually
deleting stream data recorded on a. nmediumso as to
restore the recording capacity. In the latter
destructive editing, there are problens regarding a

esBIH LM FOrdMd i ANESt R MegMddi e o ARG ideshhelew a
[0009] As a streamfile format of AVCHD, an MPEG

 hidiVo¥é Athic FEt B BXRRId Scdaleddp) - 2 system has al ready
been deci ded wupon. According to the MPEG system
speaidfoggati on, in order -to achieve synchroni zation
bet ween audi o and novi e packets, several pieces of.
ti.mE sthamp poiharn, rddedetdoe eséding00f6) dehethegMRPEQR2
system there are two types of streams: PS (program
postiwamf st resntsland TS (Shrmrgpaecostesayn ot meaimm mey be
AVCHD, a packet structure in which 4-byte TP extra
onehedlderh g )L qlsl qtitrgr et ityResed noAdestyucEame ediftdngedor
in such a manner that video and.audio data is divided
delefing e g oiinaéetir Ayt aa Hliavdd sy e [t8agt Kitwsenage only
streamis to .
mnot seen by the user: and the stream data remains on the
‘medium; and destructive editing for actually deleting stream
.data recorded on a medium so as to restore the recording
capacity. -In the latter destructive editing, there are
problems. regarding a stream format. This point will be
described below.
(0009}
As a stream file format of AVCHD, an MPEG (Moving
. Picture Experts Group)-2 system has already been decided
upon. According to the MPEG system specification, in orderx
to achieve sYnchronization between audio and movie packets,
several pieces of. time stamp information are used.
[0010]
In the MPEGZ system, there are two types of'streams: PS
(program stream) streams and TS (transport stream} streams.
In AVCHD, a packet structure in which 4-byte

_TP_extra_header(} is attached is used. A TS stream is

formed in such a manner that video and audio data is divided




be reproduced, it is input tenporarily to a buffer and
then decoded. As a consequence, unless the tine
intervals are adjusted with consideration of the
status of the buffer, an overflow or an underflow is
caused to occur in the buffer of a receiver, thereby
obstructing the seam ess nafure of stream pl ayback.
For this reason, when streamdata is recorded on a
recording nmediumor is reproduced froma recording
medi um suitable information on the arrival tinme of
data for data reproduction is necessary. Therefore, a

infd NEs S AT 4 etiafddi NG/ dadrptal f i idled iABstdfeam is to
inserted into all packet data transmtted in a TS

be fospBdducdd], packed irgaita danpgapnoducead on durfdmsisd afhen
the information on an arrival tine. [0011] Wen a

desddeahm i%s to dmngepomded, pacdet et & imeceintetrvalls aare
specific tinme interval is recorded on a recording

ad sl et widh tdmoitdwerathiand,ofl rtlor deérattue repriddudmifer, an

- recorded packet data, a counter wth which packet

ovef oy 1 rathgmdaridow d s aassdertofoery dybddie buffer of -
apparatus at the sane tine interval as the above

a EHeitel thilrehit el rus st ddsarspanigiich e idimt ey

~.is called an arrival time clock (ATC) counter and

- SERGRN RAAHRACKral JO1 HeYSh 988 IThvs sl 5™ 1 tackeet

data. Wien the recorded packet data is tp be
reqS b FHRE IR FRCGRIO a0 S B JHIEE TR @

shoul d be transmtte 6 89 anyfer of, .t he decoq_r.

: re?%{%%ﬁ%ﬂﬂﬁ orf P T i atg on on the arrival time
. of data for data reproduction is necessary. Therefore, a
time stamp (ATS) regarding a data arrival time is inserted
into all packet data transmitted in a TS format, and packet -
data is reproduced on the basis of the information on an
arrival time.

[0011]

- When a stream is to be recorded, packet data received
at a specific time interval is recorded on a recording
medium. On the other hand, in order to reproduce recorded
packet data, a counter with which packet data is transmitted
-to a decoder of a playback apparatus at the same time
interval as the above specific time interval is necessary.
Such a counter is called an arrival time clock (ATC) counter,
and the counter value thereof is inserted into the packet

data. When the recorded packet data is to be reproduced,

the time interval at which packet data should be transmitted




counter value contained in the packet data. On the
basis of the counter value generated by the ATC
counter, an ATS is attached to packet data, and the
packet data is output on the basis of the ATS when
data is to be reproduced. In the AVCHD standard, it
is stipulated that a S|ngle6ATC is provided in one
streamfile, and the ATS is continuously increased
nmonotonically. [0012] The description returns to the
editing of deleting a stream Wen a section in which
deletion editing is to be perfornmed by destructive
to-adblifferl $rafhkntecFadiratie petkir@Anedl ca $heed@lsikherf the
ATS possessed by the packet data at the end of the
couhitest vhalk ebnthénedminnichg phréam dadat.he OATShe basis of
possessed by the packet data at the begi nning of the
theseconterhakfiuehgeeetaard bgntten®iltucosntErer ehoRAFS iits
becomes not possible to maintain having only a single
attATOedn tohpaskesamathi | end] 00&3packP4at dat aDdsuwepuLl] on
Japanese Unexam ned Patent Application Publication No.
thepbesis20864hpi 8&Foghee éﬁtﬁnvénﬁpoﬁeP¢@@K@ﬁ§C@d beIn the
Sol ved by the Invention _[0014] An obj ect of the
AVCHPe§éﬁﬂdaﬁdenﬂFth|§tﬂ8uéﬁ5@ﬁdéh§t a single ATC is

"provided in one stream file, and the ATS is continuously
increased monotonically.

[0012]

The description returns to the editing of deleting a
stream. When a section inlwhich deletion editing is to be
performed by destructive editing is an intermediate portion
of a stream,. the ATS poésessed by the packet data at the end
of the first half of the remaining stream and the ATS
'possessed by the packet data at the beginning of the second
half thereof are non-continuous. Therefore, it becomes not
possible to maintain having only a single ATC in the stream
file,

[0013]

[Patent Document 1]

Japanese_Ungxamined Patent Application Publication No.
2004-120364 | |
Disclosure of Invention
Problems to.be:Solved by the Invention

[0014]




superior information processing apparatus that is
capable of suitably editing content, such as an AV
stream which is captured using, for exanple, a video
canera and is recorded on a recording nedium a
superior information processing nethod, and a
superior conputer program -f0015] Anot her object of
the present invention is to provide a superior
i nformati on processing apparatus that is capabl e of
performng a process of editing content, such as an AV
stream stored on a recording nmedium in such a manner
aspfobnyLerconf thet pretbnd phayneNdy 5t andapdotonses,
a superior information processing nethod, and a
supetieli 9hfeemputieh pRbegkaing ARbelkatAsothatr dbj eapabfle of
the present invention is to provide a superior '
suiitaboymetiien ngr coaseintg apphr asusnt At sikseceapabhechf is
mai ntai ning the conpatibility with a play-only device
capanded asiperf doni egaegilei,ng vdoddel ermecentant i6n rgcorded
recording nediumin accordance with the format of a
~ on gt reamrdangupediion, nBypsatiosn ipLecessing RECREESIRAd
a superior conputer program Means for Solving the
netpogh| ansl 2 GOPEE 1PHe CPROSERT PAPERENONn has been nade
in view of the above-descri bed problens. According to
a fPP4plaspect of the present invention, there is

rovided an i nformtjon . . . .
P Another object of the present invention is to provide a

superior information: processing apparatus that is capable of
performing a process of editing content, such as an AV
.stream stored on a recordiﬁg medium, in such a manper as not
;to.conflict with a.playuonly standard format, a superior
information processing method, énd a superior computer
program.

[0016]

Another object of the present invention is to provide a
superior information processing apparatus that is capable of
maintaining the compatibility with a play-only device and
for performing editing to delete content on a recording
medium in accordance with the format of a stream, a superior
information processing method, and a superior computer
program.

Means for Solving the Problems

[0017]

The present invention has been made in view of the




processi ng apparatus for performng editing control of
one or nore AV streans recorded on a recording
medium the information processing apparatus
including: editing control nmeans for editing an
attribute definition file for. defining attributes of
an AV stream the attribut& definition file existing
ina pair with each AV streamfile recorded on the
recording nmedium and a playlist formed of a
plurality of pieces of playback section data that
specify a playback section of the AV stream at the

aboR-Aes&tiddd RAIB1 a0 atadhe- DRy N RGidE @bet of
del etion editing nmeans for performng a deletion

the gsiiddditt PNOGARS ) plravhack secidicrdaim off el ierant
del etion section in response to a deletion editing

- prodasdinuctdppadatom Edisefer fdherigig) eebiahi ) eemtafol of one

~ playback section data has a connection condition with
or mdyes iAvhvedirataely yaceEtichgrplayssck diser tnegh wiat & heand
the editing control neans determ nes whether or not

- infaieticon yectdess isundipdagratofs tine Ipiciyiseck section data

to be deleted by the deletion editing neans is a
cERditinen coRt rai BRageames §dpkangi anpassrpbeteand
corrects the content, of an attribute definition file

- defiggidggpdrdiond aro defe ngmgy s Had@s af @t £V sdigehedhe

LnnediateLy,before,in response to 9

attrjdutiedefdingt ot fiide [ees'd_falng in a Traitrh:ewith each AV

~stream file recorded on the recording medium, and a playlist
-formed of a plurality of pieces of playback section data
~that specify a playback section of the AV stream at the play -

" start point and at the play end point; and

deletion - editing means for performing a deletion

 editing process on playback section data of a relevant

deletion section in. response to a deletion editing
instruction from a user,

wherein each piece of playback section data has a

"connection condition with the immediately preceding playback-

section data, and
the editing control means determines whether or not the .

connection condition of the playback section data to be

‘deleted by the deletion editing means is a condition in

which seamless play is possible, and corrects the content of

an attribute definition file corresponding to the playback:

section data positioned immediately before in response to




An AV streamto be edited in the information
processing apparatus according to the present
invention is, for exanple, novie data captured using
a video canera, and is recorded as a collection of
data, which is a unit necessitating playback for
whi ch continuous synchroni z®d pl ayback, nanely, real-
time playback, is guaranteed, that is,, as a clip. A
clipis formed by a pair of a (clip) AV stream
(AipAvV stream, which is the main body of novie data,
and a clip information file (diplnformation) as an
_ a j 3 i nptL file for defining various kinds
theo?ég%?gﬁgﬁ?ggﬁeg%%gP%g a (clip) AV stream Pl ayback
segid gy data for specifying a playback section of an
AV streamusing a play start point and a play end
. PAMtAY Ssteddiett & Y adidemilPltad tieiornf thldH driddesefing
play itens are arranged along the tinme axis, becom ng
- dpparaplayhtsbriPhaytbsthet paksspeciihvesttiba pkay fetdekample,
in each playback section. The playlist becones titles
movidatiahaecaptened hyimg userid¢d®d0dSperd n dine d apddstded as
one or nore marks that serve.as entry positions for
a cohkeusernart Phaedvialomgis he wibhe reedes sl onglnovplsyback
t he above-nenti oned pl ayback section data is arranged.
forwhkiechi cpnbinween hceonizrd Kslavlhehe mueddon feaoim
. the final mark up to the end of the final_ playback |
tingepltapprdiat als 12 R THr ietehiapt 35 DGt on Aarklip is
~ other editing instructions fromthe user are
forT@Qf%¥n%dp?%FLﬁﬁt% gflip) AV stream (ClipAV stream),

-which is the main body of movie data, and a clip information

file (ClipInformation) .as an attribute definition file for
defining various kinds of attribute regarding a (clip) AV
stream. Playback section data for specifying a playback
section of an AV stream using a play start point and a play
~end point is called a play item (PlayItem). A plurality of
play items are arranged alcong the time axis, becoming a
playlisf (PlayList) that specifies the play order in each
playback section. The playlist becomes titles that are
viewed by a user.

[0019]

In the playlist, one or more marks that serve as entry
positions for the user are placed along the time axis along
_which the above-mentioned playback section data is arranged.
A section between adjacent marks and the section from the

final mark up to the end of the final playback section data



chapters.: The playlist includes two types of lists: a
real playlist for original titles, which is forned

i nsuch a manner that correspondi ng sections of an
attribute definition file are sequentially registered
in the playback section.data in accordance with the
order in which a stream islOrecorded on a recording
medium and a virtual playlist to which -a section of
an attribute definition file registered in one of the
real playlists is referred to only. The virtua
playlist.is a user-defined playlist fornmed of one or

cachOfErRi £C85: 9 P! YRtk 56¢14,00 %{é@r algd by

nondestructive editing. [0020] n the user

inst AU S s del Lty ofrd petorl@Yid Sinitd her

stream del etion editing neans del etes del etion
chas©etd ONSThedfp Ba ¥ Bl Qv aic Blidean dd | eyl & relevanta real
attribute definition file, and then the deletion
plaedidti nfpmesnisyided etiesc1dde yhayback Seaiddnidaiectofa a
del etion section in the playlist. On the other hand,
‘manngertiidie aseresprstdived ssddiei ontke | eff i om aoftaivitrd ual
-playlist, the deletion editing neans . deletes only the
de figligyipackf islev td o shuernvia ey dedeitstaredaiot itdre gflaimck
. playlist. [0021] More specifically, the present
secipreiateh irelafaordanch with $he oriaay om prlvcds st mfreanm -
apparatus for performng deletion editing while

1s resandes (ave SAVEID B MSAH U i B (6 afiady playlist tor

which a section of an attribute definition file registered
in one of the real playlists is referred to only. The
virtual playlist is a user-defined playlist formed of one or
more pieces of playback section data generated by
rnondestructive editing.

[0020]

When thé user .instructs the deletion of a real playlist,
the stream deletion editing means deletes delétién sections
of a relevant stream file and a relevant attribute
definition file; and then the deletion editing means deletes
the playback section data of a deletion section in the
playlist. On the other hand, when the user instructs the
deletion of a virtual playlist, the deletion editing means
deletes only the playback section data in the deletion
section of the playlist.

- [0021]

More specifically, the present invention relates to an




streamrecorded on a recording medi umin accordance
wth the AVCHD standard. [0022] As a streamfile
format of AVCHD, an MPEG 2 system has already been
deci ded upon. Wen a section of a portion of a stream
on a recording nediumis edited to be deleted by
destructive editing, it is lHecessary to avoid
i nconsi stencies in time stanp information contained in
an MPEG TS stream [0023] In conparison, in the
i nformati on processi ng apparatus according to the
present invention, a process is perfornmed for
in £ AGH O G LS SERP Qb dY A LA e A&fiiny deaR diidhe
corresponding to a streamthat is left after deletion
editihg REITIQY Mk yide il nordare ddimstam irdg@n@tdornn AV
More specifically, when an internediate portion of a
stré&dn eamdidel drs 4 e ElR] ehditure 10 igidtaldahes tiddmthe
fileis divided into two files in the deletion
AvCHedttiaamdaddy both the divided streamfiles, the ATS is
conti nuous, and only a single ATC is provided for
ed®B2ill e. Therefore, it is possible to achieve
consistency in an attribute definition file +regarding
t Be & wtrepany iilef dormeitonLoRVEHE, senedREEChAt sSystenehas
after deletion is performed. -12- [0024] The attribute
alregety hagroieqidedomail -ns WRn aFadtipm @f a portion of a

stream on a recording medium is edited to be deleted by
destructive editing, it is necessary to avoid
inconsistencies in time stamp information contained in an
MPEG-TS stream.

| [0023]

In comparison, in the information processing apparatus
according-to-the present invention, a process is performed
for achieving consistency in an attribute definition file
corresponding to a stream that is left after deletion is
performed, including the time stamp information. More
specifically, when an intermediate portion of a stream file
is to be deleted, the original AV stream file is divided
into two files in the deletion section. 1In both the divided
stream files, the ATS ié_continuous, and only a single ATC
is provided for each file. Therefore, it is possible to
achieve consistency in an attribute definition file
.regarding tﬁe time stémp information of the stream that is

left after deletion is performed.




i nformati on on each entry point (EP) that is random
accessible in a corresponding streamfile is arranged.
The deletion editing means achi eves consi stency in
the attribute definition file by correcting the
of fset fromthe beginning by an anount correspondi ng
to the deletion section inlBP map in a portion after
the deletion section. [0025] |In the attribute
definition file, since information on an STC (system
time clock) of a stream corresponding to each EP
~section is managed as an STC sequence, the deletion
edighbng neans corrects the STC sequence in the
attribute definition file corresponding to the
delet LeRr38akk0ne2Rdi tsuhsequentopeatin@nsrofnaphen which
streamfile. Mire specifically, if the deletion
infPasitidn ds dah A tIICraquen@@® batndarys radvon-
del etion editing neans divides the attribute
accatefidiid iion a fddme sielnetiesy tdter«SHC Sidquencearatargredi.  The
precedi ng the deletion position, and corrects the

delafifgetedirtimg hedreygiavhiityes tdvins 1 st @TA s ddire ride mitbute

and subsequent to the deletion position by an anount -
defigurtriespdridiendyt cadredtdmgp Hhef afifeafelfatdmihs &agigming
[0026] Wien the real playlist is to be edited to be
by adelastead thico rdesnanctinge tedithian gle ketd Qe 1saq o e ditt ity map
. neans perforns a -13- deletion deletion editing
in pRegddenopfitife Mo Feie e irL 8 the stream fil e

and the attribute definition file and thereafter
F0025] .

In the attribute definition file, since -information on
an STC (system time clock).of a stream cerresponding to each
EP section is managed as an STC sequence, the deletion
editing. means corrects the STC sequence in the attribute
definition file corresponding to the deletion section and
subsequent sections of the stream file. More specifically,
if the deletioﬁ position is not an STC sequence boundary,
the deletion editing means divides the attribute definition
file, deletes the STC sequence at and preceding the deletion
position, and corrects the offset from the beginning within
the STC sequence at and subsequent to the deletion position
by an amount corresponding to the length of the deletion
section.

[0026]

When the real playliét is to be edited to be deleted by

destructive editing, the deletion editing means performs a




perfornms the deletion editing of the playlist. [0027]
At this point, when the destructive editing of the
streamfile is perforned, an influence is exerted on
the wvirtual playlist that refers to the sane section
For this reason, the deletion editing nmeans al so
performs the deletion edit3ng on the virtual playlist
that refers to the sane section. [0028] Wen the
mark position of a chapter indicated as a deletion
section by the user does not match the, boundary of
the playback section data, the deletion editing neans

deleg:iilvl d?esditﬁ%e&’{par%ae% SECLIHAN AR LANRIRRGS RE the
el e SEC

ion Ion at the mark position and then

str fanm 4he 9e! eldn piRd tddid ot itdhe Mmhaykaek thesldaGher

ata contained in the deletion section. [0029] The

per f:3Padle spatdnala diay i0f eHaie1suen that the

connection condition with the i medi ately preceding
‘pljaybkagk section data indicates whether or not

seam ess play is possible, and the attribute

defti rihtiisopofinke Waeni nher netitonctiwehethatinghet the

connection condition wi-th.the i mediately subsequent
stredni ffii Indi icatpes fnhetdtgr sor imditl usewd dss guleayrads on4he

possi bl e. When the playback section data of an )
virtualemiedildtss et immferlsony the Same ®aaiian ¢ hdor this
playlist formed of 3 or ‘
~reason, the deletion editing means also performs the
deletion editing on the virtual playlist that refers to the
same section.

[0028]

‘When the mark position of a chapter indicated as a
deletion section by the user does not match the boundary of
the playback section data, the deletion editing means
divides the playback section data containing the deletion
section at the mark position and then performs the deletion
editing of the playback section data contained in the
deletion section.:

[0029]

The. playback section data has information such that the
connection condition with the immediately preceding playback
section data indicates whether or not seamless play is
possible, and the attribute definition file has infoermation

such that the connection condition with the immediately

subsequent clip indicates whether or not seamless play is




nore pieces of playback section data is to be del eted,

the editing control neans needs to achi eve nmatchi ng

with regard to the setting of seam ess play by

rel easing the setting of seamess play with the

i mredi ately preceding in the -beginning playback

section data on the backwarld-side, which is left

after deletion is performed, and al so by rel easing

the setting of seamess play with the inmmediately

subsequent clip in the final attribute definition

file on the forward side, which is left after
pos8eheli onghsn patd YIBHhadiO0RU i BatL Y tarPfi el Atddihite

t he pl ayback section data, when the mark is |ost at
port hén bepbiii e of iddespl Ayd Sthe thiRyidedtetimetidf Y or

nmeans needs to attach a mark to the beginning of the
morP| pydeck Seailofbaat aseamhich dcones tw Heegigldtig, the

after deletion is performed. [0031] The playback
edisied | oonthatla nenrthenqudry | i tadidse we qusnde. nonwitidy segard

that are consecutively provided along the tine axis,
to el seichimardd daslade sequdnc e aladsamopfthehesetting of
- playback section data to which the nmark bel ongs as
seankded andy Wiiflortie i iomedimdredivo me e qesk ned it fidiecont r ol

means needs to correct the reference information to
“beginplng et Hufsst ish dafe mar Kha BadkeiRach s ideaptdrtch
. that is a deletion section is -15- deleted on the |
1s Ipih aldren e My It RETdENSsh anel deiser &y 15 '

the Sseé:ééionng do & essusb%%%%ere}it%h%rh%t Ql'mmediat_ely subsequent

clip in the final attribute definition file on the forward
side, which is left after deletion is performed. |

[0030]

- As a result of deleting the playback section data, when
the mark is lost at the beginning of the playlist, the
deletion editing means ﬁeeds to attach a mark to the
beginning of the playback section data, which becomes a
beginning after deletion is performed.

[0031]

The playback section data in the playlist has sequence
numbers thaﬁ are conseéutively provided along the time axis,
r‘and each mark holds the sequence number of the playback
. .section data to which the mark belongs as reference
information. Therefore, the editing control means needs to
correct the reference information to the sequence number of

the mark at which the chapter that is a deletion section is




[0032] According to a second aspect of the present
invention, there is provided a conputer program
witten in a conputer- readable format so as to enabl e
a conputer to execute .processing for perform ng
editing control of one or nore AV streans recorded on
a recording nedium the pr-ddessing including: an
editing control step of editing an attribute
definition file for defining attributes of an AV
stream the attribute definition file existing in a
pair with each AV streamfile recorded on the

f
delefafe‘if’ cle trtsm A 418 ofi':”ctfh%pfi?la drSbor g&%‘@%@ Ve %he deleted

pleces o0 ack secCtion data
playiRRod fae & RIAYRAGK ARCI IR Lfuddie th¥tlleam at t he
play start point and at the play end point; and a
debetizgn editing step of perform ng a deletion
editing process on playback section data of a rel evant
dabebm@angetblanse&ohase@péettefataelptegeneduhvegtlon,
instruction froma user, wherein each piece of

--thex@ adybhaciovsetstd @n cd:at;m-tim&s parogaraim eatiitdrenc dmdiat icompwitelr— -

the itmedi atel y precedi ng pl ayback section data, and

- readapliehcadliatt s eentuoolenstde, a tcompudieecited exleetilier or

not the connection condition of the playback section

proagstsd o Lors peayd cduligge ¢dlit inge coaitaoilow fedinel vy sweg AV

is a condition in which seaml ess play is possible,
stregid$ fIRE @S Tde &f reeording medium, the processing

including:

an editing control step of editing an attribute

definition file for defining attributes of an AV stream, the

attribute definition file existing in a pair with each AV
stream file.recorded on the recording medium, and a playlist
formed of a plurality of pieces of playback section data
that specify a playback section of the AV stream at the play
start point and at the play end point; and |

-a deletion editing step of performing a deletion

editing process on playback section data of a relevant

~ deletion section in response to a deletion editing

instruction from a user,

wherein each piece of playback section data has a
connectién condition with the immediately preceding playback
section data, and
| in the editing control step, it is checked whether or

not the connection condition of the playback section data to




attribute definition file corresponding to the
pl ayback section data positioned i medi ately before
is corrected in response to the determ nation result.
[0033] The conputer program according to the second
aspect of the present invention is such that a
conput er program described6i-n a conput er-readabl e
format so as to inplenment predeterm ned processing in
a conputer is defined. In other words, as a result of
installing a conmputer program according to the second
aspect of the present invention into a conputer,
be RAVANALERPHALIABA SRANY ted A st BE cob@iRYLAS in
and the sane operational advantages as those of the
whidH QRN HIGC 8%S e sa PR, akugl 260 Ldnfgntoothen
first aspect of the present invention can be
attrabhaicnerf iAdwaninngad e [RF34pohddorditng the pheypregent
invention, it is possible to provide a-superior
sectinfrodmtd @ogirdesssl ngrepjarcatlys belfatrel 45 capablkéeedf in
performng an editing process of editing content,
resenck 49 dmeAvedterwamadtionedesmld .r ecor di ng nmedi um so
as not to conflict wwth a play-only standard format,
al80pgedior information processing nethod, and a
sugerior conmputer program _17_ [0035] According to
t BeeprespHESrnPEADTBR, 2RReRSERTeEPoRhBySecond aspect of

the present invention is such that a computer program
described in a computer~readable format so aslto implement
predetermined processing in a computer is defined. In other
words, as a result of installing a computer program
according to the second aspect of the present invention into
a computer, coordinated operation is exhibited in the
computer, and the same operational advantages as those of
the information processing apparatus according to the first
aspect of the present invention can be obtained.
Advantages B

[0034]

According to the present inﬁention, it is possible to
.provide'a-superior information processing apparatus that is
capable of performing an editing process of editing content,
such as an AV stream stored on a recording medium, S0 as not
to conflict with a play-only standard format, a superior
information processing method,_and_a superior computer

program.




destructive editing in which the recording capacity of
a recording nediumshould be restored is to be
performed, even in the case that an internedi ate
portion of a particular AV streamis a section to be
del eted, an editing process can be realized while:
obeyi ng the constraints of-1&-ROM standard fornmat such
that only a single ATC is provided in an AV stream
file. [0036] Oher objects, features, and advant ages
of the present invention wll beconme apparent from
the nore detailed description based on the

e idtents of the present invention as will be
described |l ater and the attached draw ngs. Brief

Desld Rl ﬂy éﬂ%ig@é@@nggﬁndé%¥i%k H#leﬁldelethp q¥

schematically sho the function conflguratlon

desﬁﬁ@ii@é'é&hﬁr%%'ﬂ&&?pé{@té@céﬁﬁ?% A% P S 5
enbodi nent of the present invention 1g. 2 shoms an

ecEXAHY anfi datah SirdddnewWdfeghi £ho i §od Srd 861 dethen

on a recording medium14-1. Fig. 3Aillustrates a

in YHeoGethy ehat Wi chtatlddl &fe ol idn AL A ream andiar AV
playlist are generated in response to video recording

streamd icap wddtarsitg e daddex afmem.ediifindigrodEs can be

illustrates a procedure in which a clip of a clip AV
realsitreghmldniae: -@bslvayld sthearerganeriatted o a esPporsmidard
format such that only. a single ATC is provided in an AV
- stream file,

[0036]

Other objects, features, and advantages of the present
invention will become apparent from the more detailed
description based on the embodiments of the present

invention as will be described later and the attached

drawings.

- .Brief Description of the Drawings

[0037]

Fig. 1 schematically shows the function configuration
of an information processing apparatus 10 according to an
-embodiment of the present invention.

Fig. 2 shows an example of data structure with which
data is recorded on a recording medium 14-1.

Fig. 3A illustrates a procedure in which a clip of a
clip AV stream and a.playlist are generated in response to

video recording and capturing using a video camera.




vi deo recordi ng and capturing using avideo canera.

Fig. 3Cillustrates a procedure in which a clip of a
clip AV stream and a playlist are generated in
response to video recording and capturing using a
video canera. Fig. 3D illustrates a procedure in which
aclipof a clip AV streamdand a playlist are
generated in response to video recording and
capturing using a video canera. Fig. 4 shows an
exanpl e of the structure of files recorded on a
recording medi um Fig. 5A shows a state i n which play

e e deeSh e E%m&z"‘—”é{?'e%i%%ls 2’5&&%&% " 5 2
clip 'Z{\; Lﬁatl eo‘flrf?%/;ri L edfl San:oe lgearf |esdf .iri:;'%%s%%gps!eayto

tens=a=re roma rea

: 3 i I froma
Vld%g%@cpl acf/j]nlag;t dciﬂ—l @rAk q#a uél tat elﬁ:lh:'(ril)evcxif(:alI Tditi ng
ofrigel et &Ql@%tr‘a@e%f geg)'r%tc%dﬁlr@’ il GAIR 8 Pﬁll@b 'otfe@

| oop is performed when "an entry nmark position O

cligt haptairdamdifat ed @s A dal eldoersaadiQn By @eéﬁcﬁfse to
does not match the boundary of a play item Fig. 7B

videsh@ws:cr dSirat @ridn captaliried tdsﬁglg)fa deldRid Rthnita.
“internediate play itemin a play itemloop is
peifor ApdiMiesttteanaepirbyebrk pasiwhtieh af caiphamt ar
indicated as a deletion section by a user does not
clipréfcs tirieerbeuadar ylafyla il ayrd tggmerated in response to
video recording and capturing using a video camera.

Fig. 4 shows an example of the structure of files
- recorded on a recording medium.

Fig. 5A shows a state in which play items#%ire deleted
from a virtual playlist.

Fig. 5B-shows a state in which play items are deleted
from a virtual playlist.

Fig. 6A shows a state in which play itemsare deleted
from a real playlist.

Fig. 6B shows a state in which play items are deleted
from a real playlist.

Fig. 7A shows a state in which editing of deleting an
intermediate play item in a play item loop is performed when
an entry mark positicn of a chapter indicated as a deletion
section by a user does not match the boundary of a play item.

Fig. 7B shows a state in which editing of deleting an

intermediate play item in a play item loop is performed when




Fig. 7C shows a state in which editing of deleting an
internmediate play itemin a play itemloop is
performed when an entry mark position of a chapter
indicated as a deletion section by a user does not

mat ch the boundary of a play item Fig. 8A illustrates
aplay itemimedi ately bef-d® the play itemis

del eted when the play itemis deleted and a procedure
for operating the setting of a connection condition
for the play item Fig. 8B illustrates a play item

i mredi ately before the play iten1is del et ed when the

an eq’L II& TR é}%'s?L 1%916%Jfa%d c%ap[ll_ (Flléﬁ%aft%rd %}%ﬁr at erl%tion

esettin a connection” condition

sect #EMpFiP-uski uSed lANChRLt o hoyd rlgonﬁlcﬁ’é ess| 5‘ lay item.

procedure for performng editing of deleting n

| regs froBnbhe M sthebl @y Whephi @d@t@h@ybfsaelgtgnglgn
illustrates a nethod of determining a position

int eMie@hl ot ClgIR VA teind GaMa pidiyviided 1bog ikl p%&@&n@d when

state in which an internediate portion of a clip AV

an esttrgamark gelsdttddnt @ fcenrdcihtetr el da el @t a afelandon
behind the internediate portion, and an ATC becones

sectnam étonta nuseus .ddésg.ndt?2 rshiows tthestlatundarwhh£ha aplay item.
intermediate portion of a clip AV streamis del eted
"sBighaBAt hélubipanwssearpdayi ste@Oimdedidedlynbefowe the
files on the forward side and on the backward side.

play item is deleted when the play item is deleted and a

procedure for operating the setting of a connection

condition for the play item.

Fig. 8B illustrates a play item immediately before the
play item is deleted when the play item is deleted and a
procedure for operating the setting of a connection
condition for the play item.

Fig. 9 is a flowchart showing a processing proceduré
for performing editing of deleting n play items from the M-
- th play item in a playlist.

Fig. 10 illustrates a method of determining a position
' at which a clip AV stream is divided.

Fig. 11 shows a state in which an intermediate portion
of a clip AV stream is deleted to connect streams in front
of and behind the intermediate portion, and -an ATC becomes
non-continuous.

Fig. 12 shows a state in which an intermediate portion

of a clip AV stream is deleted so that the clip AV stream is



Fig. 13 shows a state in which an STC
sequence-contains a non-continuous point in aclip
information file. Fig. 14 illustrates EP i nfornation
contained in aclip .information file. Fig. 15
illustrates the fact that the correction of EP map is
unnecessary. when the backwa0d side of a clip AV
streamfile is deleted. Fig. 16 shows a state in

whi ch, when the forward side -of a clip AV streamfile
is deleted, an offset of EP map is corrected in the
remai ni ng sections on the backmard side. Fig. 17 shows

v B A T Qs LoD O SRS SRadt R g

bacKw-3A theydegi nning within the STC sequence at and
subsequent to the deletion position is corrected by

aﬁlgnoqetsﬁ@mgegp@@gt@glhowhm@hlgﬂgbhcogehn@néglébh%alns
section. Fig. 18 shows a state in which, when a real

a ndpl-@ntShucus e del ef ed.ip Mfrdx@tlwrmﬂﬂ%t. t hat
refers to the sane section is deleted. Fig. 19 is a
f Fbgchadt idhowkrgtaspEpceasongapioacduneaihed aBkanglip
an upper-limt check of the total nunber of play

inforters canditllee t ot al nunber of clip AV streamfiles
when a. play itemand a clip AV streamfile are to be
dEigt edlS i2lustFages20hesfact| ohehatheshowkagtaon of
procedure of a correction process on a virtua

-EP mgpayﬁ|§pnpﬁ§pspﬁﬂ'@@@@St@e backward side of a clip AV

- stream file is deleted.

Fig. 16 shows.-a state in which, when the forward side
~of a clip AV stream file is deleted, an offset of EP map is
corrected in the remaining sections on the backward side.

Fig. 17 shows a state in which, when tpe forward side
of a c¢clip AV stream file is deleted, an offset
(SPN_STC start)} from the beginning within the STC sequence
at and éubsequent to the deletion position is corrected by
an amount corresponding to the length of the deletion
section.

FFig. 18 shows a state in which, when a real playlist is
to be deleted, a virtual playlist that refers to the same
section is deleted.

Fig. 19 is a flowchart showing a processing procedure
for making an upper-limit check of the total number of play
items and the total number of clip AV stream files when a,.

play item and a clip AV stream file are to be deleted.




del etion section, which is perfornmed prior to a
process for- deleting a clip AV streamfile. Fig. 21
is a flowmhart showing a procedure of performng a
process for deleting a clip AV streamon the rea
playlist side. Fig. 22 is a flowhart show ng a
procedure of performng a2rocess for deleting a clip
information file that forns a pair with a clip AV
streamfile. Fig. 23 is a flowhart showing a
procedure of performng a process for deleting a rea
pl ayli st when a deletion section is an i nternmedi ate

p%ﬁpi B0 B4 %ﬁo%%%brtF%%ow%% 9. 8s rpg g%@?rEfSQOMAng

a proce ure of "performng a efing a

corféﬁfﬂldﬂ PHd s gD 2 quﬁ:l,l%l gﬂas_ye_ﬁtétorfﬂa% Al diR&tes a

begi nning of a stream I's a flowhart show ng

delet IMPCRAW O wiBRH qré“ﬂ&:i%ﬂé%?%ﬁr%cfrortcﬂ@ %tﬂd&s% for-
r eal playllst when a deéeletion section is at "the end

deledfindy §f rgap A Grrthn Siadl owchart showing a
processi ng procedure for performng editing of

detieti 2@ asvir tlakchhayl sdbwinki g. p2écebians bhe

directory structure of a recording nmedium 15, which is
per faefriimed abyp rdre sAVAdR stedrdand; a Rafigr &Ve & tiieamr ains the

[0038] -22- 10...information processing apparatus
reall plavdamér & illeock

-Fig. 22 is a flowchart showing a procedure of
performing a process for deleting a clip information file
that forms a pair with a clip AV stream file.

Fig. 23 is a flowchart showing a procedure . of
. performing a process for deleting a real playlist ‘when a
deletion section is an intermediate portion of .a. stream.

Fig. 24 is a flowchart showing a procedure of
performing a process for deieting a real playlist when a
deletion section is at the beginning of a stream.

Fig. 25 is a flowchart showing a procedure of
performing a process for deleting a real playlist when a
deletion section is at the end of a stream.

Fig. 26 is a flowchart showing a processing procedure
for performing editing of deleting a virtual playlist.

Fig. 27 shows the directory structure of a recording
medium 15, which is defined by the AVCHD standard.

Reference Numerals

[0038]




12...coder 13...stream buffer 14...recorder
14-1...recording nmedium 15...central processing unit
16...tenporary storage medi um Best Mdde for Carrying
Qut the Invention [0039] An enbodi nent of the present
invention will be described in detail below wth
reference to the draw ngs.-22[0040] A. System
Configuration Fig. 1 schematically shows the function
configuration of an information processing apparatus
10 according to an enbodi nent of the present
invention. [0041] The information processing

anRaalt ke A0 b i e s, configured as a

vi deo canera, and a novie stream captured using a

caneramkhacki1ttid s coded using a video codec in a
coder 12 and thereafter is nmultiplexed into an

MREGcb3est ream and this streamis recorded on a
recording nedium 14-1 | oaded into a recorder 14.
HaRegetreatheuifib@r mat i on processi ng apparatus 10 is
not necessarily a -23- video canera, and may be an
i htereebirdarpr ocessi ng apparatus for receiving a
novie streamvia a LAN and ot her
14~].recording medium
15..central processing unit
l6..temporary storage medium
Best Mode for Carrying Out the Invention
[0039]
An embodiment of the present invention will be
described in detail below with reference to the drawings.

[0040]

A. System Configuration

Fig. 1 schematically shows the function configuration
of an information processing apparatus 10 according to an
embodiment of the present invention.

f0041]

The information processing apparatus 10 shown in the
figure is configured as a video camera, and a movie stream
captured using a camera block 11 is coded using a video .
codec in a coder 12 and thereafter is multiplexed into an
MPEG-TS stream, and this stream is recorded on a recording
medium 14~1 loaded into a recorder 14. However, the

information processing apparatus 10 is not necessarily a




transm ssion nmedi a. Furthernore, whena TS stream coded
usi ng an appropriate codec is to be received, the
construction is formed in such a way that the coder 12
is omtted and instead, a streamreceiver (not shown)
iIs provided. The recording nedium 14-1 is not limted
to a DVD, and the type of-3¥edi um does not
particularly matter as long as the nedium has a
recordi ng capacity enough to store a streamfile.
[0042] A central processing unit 15 centrally
controls the processing operation of the entire

. .1 nfo tion Qcessin a ratus. 10 in such. a wa
VLR C T Al procetbi g U 95 POAdE w9 Abparatus
Il [ t 0 S dium 16
for SXRGULIIL B OGCPYR] AL LEIIDOT Ak o405 Ay o0 U
trafSid & oPRGESS! Ngriiife Iy SXEGHES 4 Nes RLAALAM Whid £
system variables and environnment variables are

usidEMMPraplpstpredoadXamples f RQceasd Ngpperation
referred to herein include novie capturing by the

conaMRIta d 0K folsmed) AUtArdiOCUSvay W Ghe atBMALIL is
exposure, camera shake correction, .and auto shutter,

omi tMHcE Rt eir nenldjech Wittde Vi CRRIAIN {MEh  SIGAVTDI eisSi on
and nul tipl exi ng processes by the coder 12, recording
prowifdeal .moVites steaamliong trieed 1we ol 44+ hgi sredotini idi tebytot heDVD,
recorder 14, and a process for editing streans
and rideortdas: 2 meddmnnt R a=e gortd ipay iedi lan 1A na t {0043 long
as the medium has a recording capacity enough to store a
stream file.

[0042]

A central processing unit 15 centrally controls the
processing operation of the entire information -processing
apparatus 10 in such a way that the central processing unit
15 loads an execution program into a temporary storage
medium 16 formed by a RAM (Random Access Memory), and the
central processing unit 15 executes the program while system
variables and environment variables are temporarily stored.
Examples of processing operation referred to herein include
=_m§vie capturing by the camera block 11, an auto-focus
function, automatic exposure, camera shake correction, and
auto shutter, which are involved with movie capturing,
éompression and multiplexing processes by the coder 12,

recording of a movie stream on the recording medium 14-1 by

the recorder 14, and a process for editing streams recorded




The process for editing a streamreferred to herein
refers to editing, such as deletion of a portion of a
section of a streamon a recordi ng medi um novenent
and rearrangenment of streans after the streans are
formed as parts. The editing process includes
destructive editing in whiZh a streamon a recording
mediumis processed, and nondestructive editing in
whi ch only reference information on a playback
section of a streamis edited. In a specific
enbodi nent of the present invention, a process for
ordj .and edit] stream on the recording

on %@%i%%#€%@ﬁﬁ sme%%?$2$%g%‘in a format in conpliance
vvi[tdbgshje AVCHD standard, that is, in a format
conpati’ble with an AVCHD pl ay-only device. The

detial Ls-Rledhess %Qilrttlglgg‘al ls 98 MBS ANELd AL herein

[ 0044] The coder 12 co a novie stream 1 n accordance

refdtd e @nea AV grethadh Milddplexss df Mib-then MPEGR

systemformat, and outputs a TS streamforned of TS

sectppekeds Hfserddncash bytweecd e ki iR ahdRSndit and
packets from an external apparatus via a transm ssion

rea nedh gumeanic ho Ass tard Al . a fiter Thpacked Sus afee t BIRAEArds Y
stored in a streambuffer 13, and the recorder 14
partrecoriise tdvkimiony tdr secoridicigidedides tididt i vihesdit iy in
_intervals at which the recorder 14 receives TS packets
whidly gmatheeajoder 2 2 dvavel ey it wal e pro@ssed 0004
When the recorded streamis to be reproduced, the TS
nondestructive editing in which only reference information
on a playback section of a stream is edited. In a specific
embodiment of the present invention, a process for recording
and editing a stream on the recording medium 14-1 is
performed in a format in compliance with the AVCHD standard,
that is, in a format compatible with an AVCHD play-only
device. The details of these points will be described later.
[0044]
The coder 12 codes a movie stream in accordance with an
- AVC method, multiplexes it with the MPEG2 system format, and
outputs a TS stream formed of TS packets of a fixed byte
length (or receives TS packets frdm an external apparatus
via a transmission medium'such as a LAN). The TS packets
are temporarily stored in a stream buffer 13, and the
recorder 14 records them on the recording medium 14-1. The

time intervals at which the recorder 14 receives TS packets

from the coder 12 have various wvalues.




packets read fromthe nediumare tenporarily input to
a, buffer (not shown) and thereafter are decoded. At
this time, it is necessary to transmt packet data to
the receiving side while the tinme intervals are
adjusted with consideration of the status of the
buffer so that the decoder25buffer of the playback
appar atus does not cause an overflow or an underfl ow
to occur. Therefore, information on the arrival tine
of each piece of packet data to be transmtted to the
recorder, that is, an ATS, is inserted into all the

pggﬁﬁ%ﬁ (well known), and the packet data is
ced on the basis of the information on the

Tg e\ﬁalthe ' or[d%%?%:re\é@r?QSt t{% e Qi q;%rénd]u%erc?ceﬂh\éesrs

packet data via stream butfer speci f

pachkd{® fégcfrﬁ’f"ém the fEsahfelre Il SSRLA51 ¢ i 9t NS a

recording medium 14-1. In order to reproduce recorded

buf flex Packet Sho@dl) akhllVehetb BBt EL0gke( AdEbdemOUNREr tWilsh time,
whi ch packet data is transmtted to the decoder on

it ihenddayhack Bpparatds Sigkciait tdecsan® thdrerd ad 2 vind
as the above-nentioned specific tinme interval is

sidenedeisisaryhe Hoimd histdeashh, avhend-pudiestwigam i s to be
recorded on the recording nmedium 14-1, an ATS is

- consatdeactteibn e fadie B gpacketf we thhef Hasiso ofhdthethe

counter value generated by the ATC -26- counter. Wen
decaiana huf ey bel rdpr qulasgeh o Siprekatss atees serfueraise [an
out put on the basis of the ATS.
overflow or an underflow to occur. . Therefore, information

on the arrival time of each piece of packet data to be

transmitted to the recorder, that is, an ATS,_is inserted

“into all the packets (well.known), and the packet data is

reproduced on the basis of the information on the arrival

time.

[0046]

When the recorder 14 receives TS packet data via the
stream buffer 13 at a specific time interval, the recorder
14 records it on the recording medium 14-1. Iﬁ order to

reproduce recorded TS packets, an arrival time clock (ATC)

counter with which packet data is transmitted to the decoder

on the playback apparatus side at the same time interval as
the above-mentioned specific time interval is necessary.

For this reason, when a TS stream is to be recorded on the
recording medium 14-1, an ATS is attached to each TS packet

on the basis of the counter value generated by the_ATC




[0047] B. Data Format Movie data captured using a
video canera is recorded as a clip on the basis of a
pair of a clip AV streamand a clip information file
that defines the attributes of the clip AV stream
[0048] Fig. 27 shows the directory structure of a
recordi ng nedium 15, whi ci26i-s defined by the AVCHD
standard. "PLAYLIST", "CLIPINF", and "STREAM', which
are arranged directly below the BDW directory, are
sub-directories for storing playlists, clip
information files, and clip AV strean1fi|es

coufiBhET e X 4P 0Nec ROl LG T dakale 60l gol or

dat a Uil t cessi ‘i ng
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(gbbﬁh and is recorded. as one novie file. The clip
streamis a file in which novie streans are stored

B. pdrArNRER-TS format. The clip information file
——exists i a pair with the clip AV stream file, and is

apbilie datwhiceptiurbar metingn a0RidedDebfestr @aMrecolitel as
i S necessary to reproduce a real novie stream is -27-

a cldgser het bEW Playld fais dforared igf Av pttrealn tyndofa clip.
- play itenms (Playltens). Each play itemspecifies a
infoplmeyt istrartile that defines the attributes of the clip AV
stream.

[0048]

Fig. 27 shows the directory structure of a recording
medium ‘15, which is defined by the AVCHD standard.
"PLAYLIST", "CLIPINF", and "STREAM", which are arranged
_ directly'below the BDMV directory, are sub-directories for
storing playlists, clip information files, and clip AV
stream files, respectively.

[0049]

For the movie data, a collection of data, which is a
~unit necessitating playback for which continuous
" synchronization playback, that is, real-time playback, is
guaranteed, forms one c¢lip (Clip), and is recorded as one
movie file. The clip AV stream is a file in which movie
streams are stored in an MPEGZ-TS format. The clip
information file exists in a pair with the clip AV stream
file, and is a file in which information on a movie stream,

which is necessary to reproduce a real movie stream, is




point (IN point) and a play end point (OUT point) wth
respect to a clip, and the playback section and the
play order of novie data are specified by the series
of play itens in the playlist. [0050] Fig. 2 shows
an exanple of a logical data structure in which user
data is recorded on the recddrding nmedium 14-1 in
accordance with the AVCHD standard format in a formin
whi ch video recording editing is possible. As shown
in the figure, when novie data captured using a video
canera is to be coded into an MPE&Q-TS stream and

conc TR s S 5P S8R HO TRy

itengy r@&'ﬁ&fg i 'v°2ﬁ%ggrr$v'1%12r P diee bripd ftar
- p01nt INFIpI ?Ln]%p%nr&urg 5@' ?/ e'H %rln%OO(t%Ule é)%llﬁstgd v}l

ntire nages orrespon ence

respg%'i:w%%n ti tll S ta%c:lb":‘l:h\é' %%%b%)éka sté%?.flolrpqa% ]tl'%n‘ii:la

novi e object I'n the manages t he “order
ordeknoﬁhhﬁglé @%%$|b§% b%ecﬁ%ﬁk&ﬁ%@théMHéﬁléﬁuaﬂ‘%ﬂ%%
originally nmnaged a novie object file within

items in the playlist.

[0050]

Fig. 2 shows an example of a logical data structure in
which user data is recorded on the recording medium 14-1 in
accordance with the AVCHD standard format in a form in which
video recording editing is possible. As shown in the figure,
wheﬁ movie data captured using a video camera is to be coded
:into an MPEG2-TS stream and recorded, files of wvarious types
:of an index (index), a movie object (MovieObject), a
playlist (PlayList), clip information (ClipInformation), and
a clip AV stream (ClipAV stream) are used.

[0051]

[Table 1]

‘Maxi-
File Type mum Role
: Number |

Root file used to manage the entire
medium. Manages the cerrespondence
between titles to be viewed by a user
and movie objects. In the AVCHD format,
manages the order in which a playlist is
reproduced, which should be originally
managed by a movie object file within
the metadata of the index file.

Index 1




the nmetadata of the index file. 28 Mwvie File used
to manage playlist that is Object reproduced when a
title is specified. Real Playlist for an origina
title. Video playlist novie that is
recorded/ reproduced is registered in a recording
order. Total Playlist used8to create user-defined
2000 playlist by nondestructive editing. Virtual Does
not have a clip unique to a virtual Playlist
playlist, and a clip registered in one of real
playlists is pointed to and |s reproduced. dip
Bevses. |n a pdifil tused cié puamags melaplilatf atha 4000
Ghjesst | nf or mat | drrepr@astadarher) nedeisslar Vi s natd it teal.
\Ir)a%produce a reall sideamd staesal Idelyindd g A% F e ddb
WmZch a ptream rlegsyidathusing re%&&ﬁi&ﬁ%grd\dﬂ%%T%
p]@é’%’@&reg- Igﬁge a3l VG o S5 SIRLE il W11 @
— [ 00521 The - [ OTL A cor-di
medi um 1¢-Tptiad %}iﬁqﬁ%ﬁg% Lg e‘q ayzﬁeﬁ ntehe
lngex i Nd2ROB created T cual
ea tle to bg ANGwe )}"“_’ivﬁae Lf%le‘lpéldut% th@ virtua
PIg ﬁ § ndence W Yiovite ﬁ}detﬁé: P negiagEdedrig one
"t|tIe OWTltIe)" o &88dd Rl Herdish izpesngedediq eerd gie
of (user] recognil Z&BIredusies j sts (Pl aylists), and

Clip Exists in a pair with a clip AV stream
Infor- 4000 file. Information on a streamsnecessary
mation Lo reproduce a real stream is described.
Clio AV File in which a stream recofded using

p 4000 | MPEG2-TS is stored. ' Image data of AVC
Stream . . . .
is stored in this file,
[0052]

The entire storage area on the recording imedimm 14-1 is
managed by the file type layer of the index  {index.BDMV).
The index file is created for each title to be viewed by the
user so that the correspondence with movie objécts is
managed. The "title (Title)" referred to herein ds a
collection of (user recognizable) playlists (PlayLists), and
in general, is formed of one program and content for each
date. 1In the AVCHD standard format, the order in which
playlists are reproduced, which should originally be managed
by the movie object file, is managed within metadata of the
index file. When a recording médium is loaded into a player,

first, an'index is read, and the user is able to view titles
~ described in indexes.

{0053]



in general, is forned of one program and content for
each date. In the AVCHD standard format, the order in
which playlists are reproduced, which shoul d
originally be nmanaged by the novie object file, is
managed wthin netadata of the index file. Wen a
recording nediumis | oaded2nto a player, first, an
index is read, and the user is able to viewtitles
descri bed in indexes. [0053] -29- The novie object is
a collection of conmands used to control reproduction
and is, for exanple, a file used to nmnage a playli st

fﬁrﬂ@ i B ?Fﬁ&%s ;ﬁgi?g%&??gn""@%” R&Pabéssﬁ.%%'df g

in the exrs or.mat erences to

conttrl?ﬁ %\gr%a%t%hs a%rde :Js',stng 'e@(a dexes, fﬂleen}géoﬁscoof

However , he AVCHD st a dard f or nat,

manarg%l %t Ipq%hlﬁ%tb@stf&ﬁmﬁ% Rl ayliist § And drhendddd %ﬁhe%{ &t
managed Using netadata of the index file w thout

is sirfardilety int @ hehe xTR\ie ORoer s thind.rd Geadat . The
playlist is provided in such a manner as to

Refetencespard the aohiill ebtjeche wrewad shyed Her uselexeandid s
formed of one or nore play itens (Playltens). Each

entrileay ofi ttemleas pHawezelk ,saat ittie ANCHD etrediaofd & qineat ,

' start point (IN point) and a play end point (OUT

the peilat)iohshia bkitpeent librepyaypdesitbyiang tthe pliaissclare
section of the clip AV stream Then, as a result of

managedanging mcpbdagki of sheplagex file without referring

to the movie object file.

[0054]

The playlist is provided in such a manner as to
correspond to a title to be viewed by the user, and is
formed of one or more play items (Playltems}. Each play
item has playback section data formed of a play start point
fIN point}) and a play end point (OUT point) for a clip,
thereby specifying the playback section of the clip AV
stream. Then, as a result of arranging a plurality of play
items in the playlist, it is possible to specify the order
in which playback sections are reproduced. Furthermore, it
is possible to contain play items that specify a playback
section in different clip AV stream files in one playlist.
In other words, entities corresponding to a group of play
items contained in one playlist is not limited to one clip
AV stream file and play items that refers to differenﬁ clips

can be contained in one playlist.




itenms in the playlist, it is possible to specify the
order in which playback sections are reproduced.
Furthernore, it is possible to contain play itens
that specify a playback section in different clip AV
streamfiles in one playlist. In other words,
entities corresponding to &%roup of play itens
contained in one playlist is not limted to one clip
AV streamfile and play itens that refers to different
clips can be contained in one playlist. -30- [0055]
The rel ationship of reference between clips and
p|%b|l ts can be set freely. For exanple, reference to
one cI|p can be made fromtwo different PlayLists at

tﬁ%e'@el%@h%hsﬁﬁ% ale E@%e@gﬁcgobgkwee%{khﬁghd 28 Lhe

relationship of reference between tit nmovi e

plaﬂkﬁlﬁ_{‘é cdpbhdesdt etlde1pet .roheRlngyild,; Stréﬁaﬁrﬁ%“ﬁ’o one

classified into two types of a real playlist

clif Real Dawldas )rand @/ iditmlralaWisiLists at the IN
(Virtual Pl ayList) on the basis of the reference

poirmtelaid eitshife OUT polntns. HA3ermothe real qdlaiEisHip
a playlist for an original title, in which play itens

of redrerended ée Sicegamindear ded! andricapthicet s uHM@PA freely
video canera are arranged in the order in which they

set.ar #heeedraddd.sY 085 Hroafly viletssdlf igicayilitst tw &ypes of a

playlist used to create a
-real playlist (RealPlayList) and a virtual playlist

(VirtualPlayList). on the basis of the reference relationship
with clips.

[0056]

The real playlist is a playlist for an original title,
in which play items for a video stream recorded and captured
‘using a video camera are arranged in the order in which they
are recorded.

[0057]

‘The virtual playlist is a playlist used to create a
- user-defined playlist by nondestructive editing, and does
not have-a clip (AV stream) unique to the virtual playlist.
V.The play item in the playlist points to one of clips
registered in the real playlist or in the range of a portion
thereof. That is, it is possible.for the user to extract
only the necessary playback section from a plurality of
¢lips and to edit a virtual playlist by collecting (copying)

play item pointing to the section.



user-defined playlist by nondestructive editing, and
does not have a clip (AV strean) unique to the
virtual playlist. The play itemin the playlist
points to one of clips registered in the rea
playlist or in the range of_a portion thereof. That
is, it is possible for the ilser to extract only the
necessary playback section froma plurality of «clips
and to edit a virtual playlist by collecting (copying)
play itempointing to the section. -31- [0058] The
clipis afile of novie data that is recorded as a
cqloloesst)i on of data, which is a unit necessitating
pl ayback for which continuous synchronization :
plfagbadkp tikak if$le bEakoliigedakaybaek, iks rovarastead,
and is forned of a clip AV streamfile (dip AV
collsgtaar) ahdlatas! iyhiialf dravet iwn f ideeess@tgring playback
Information). [0059] The clip AV stream as content
for gdtiati ssantfirnueusn spimichir ca i zstirieampls yieror, dedhaan itshe
recordi ng nmedium 14-1 in accordance with the MPEG TS
realidrime Plakgedatis duaeatred, aodstier g rined kifs af idldp
[0060] _The clip information file is a file that

AV shregps fidey (Qldipr Al s nera)ceng Avcdtipedmioinme tapg file

that defines attributes regarding a novie stream
(Cllﬁhﬁ@ﬁoﬁg@Gﬁgnﬁecessary to reproduce a real movie
SEBS@@} More specifically, a

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

[0060]

The clip information file is a file that exists in a
pair with the clip AV stream fiie and that defines

attributes regarding a movie stream, which become necessary

to reproduce a real movie stream. More specifically, a

coding method of a movie stream, the size of a movie stream,
playback time -» address conversion, playback management
information, and information that defines a time map (when
the recording medium is a DVD) and the liké, are contained
in the clip information file.

[0061]

Next, a description will be given, with reference to

Figs. 3A to 3D, of an example of a procedure in which a clip




codi ng nethod of a novie stream the size of a novie
stream playback tine -> address conversion, playback
managenent information, and information that defines
atine map (when the recording nediumis a DVD) and
the like, are contained in_the clip information file.
[0061] Next, a descriptioT?%Mll be given, with
reference to Figs. 3A to 3D, of an exanple of a
procedure in which a clip -32- of a clip AV stream and
a playlist are created in accordance wth video
recordi ng and capturing using a video canera. [0062]

of ASCBHOWY i gt tdin FA,0Ure. p 001 Dhdyatd emd s & epl edeEOFdance
- each section fromwhen the user starts video recording

withnfideo thg-d0LDidli vl | SaSt @PDRG. L&Dy eXapPhes ddiRera.
section from when recording is started first until
‘tH®oeegording is stopped is registered in a novie
playlist (Mwvie PlayList) as a play item (PlaylteM
#@p Ishwivng iz Sérel diguaheron@ pllayr tihemntre cridaed for
section fromwhen the recording is started next until :
each reqtdcor diman ivhant ddpediser regpsteredden meomnding until
-playlist (Mowvie PlayList) as a play iitem (PlaylteM #1)
the y@dqnfinsdry dtanmaser g M agunke appie esection from
hereinafter). [0063] The real playlist has one-to-one
where giqcedisinderice stianted Hel wontweHil bfthm waranding Hea
a clip AV stream The individual play itens

stonps) StertE@HSTAIRE rénld RIAAT stlapl et (Movie PlayList)

as a play item (PlaylteM #0) having a serial number 0.
Furthermore, the section from when the recording is started
next until the recording is stopped is registered in a movie
playlist (Movie PlayList) as a play item (PlayIteM #1)
having a serial number 1 (the same applies hereinafter).
| [0063]

The real playlist has one-to-one correspondence with
‘the content of an entity, that is, a clip AV stream. The
individual play items registered in the real playlist hold
time information on the play start point and the play end
~point of the corresponding playback section of each of the
clip AV streams. Furthermore, in a movie stream, including
an MPEGZ-TS, as a result of performing coding so that a
predetermined buffer model, such as an underflow or an
overflow of an internal buffer, does not fail, "seamless
.play” with which continuous reproduction is performed across

streams is made possible. Each play item (excluding the



time information on the play start point and the play

end point of the correspondi ng pl ayback section of

each of the clip AV streanms. Furthernore, in a novie

stream including an MPE&-TS, ‘as a result of

performng coding so that a _predeterm ned buffer

nodel , such as an underfl owlor an overflow of an

internal buffer, does not fail, "seamess play" wth

whi ch conti nuous reproduction is performed across

streans i s made possible. Each play item (excl uding

the _33_ play itemat the beginning of the playlist)

' plaholidsm aat CEHasdd Oth Lo i £ e (d1ak1 i) Whetdera or not
seanl ess play is possible) with the imedi ately

conrpgeciesh ngorpdiayidd ehat 64 wHeatHet id® ddie Usail SSargdlsy

: video recording, a mark as an entry mark is attached

is pamdiiel dyegiintti noheofinned id oyl v treredadtingenilray nerdm.d n
the playlist is also referred to as a "playlist mark
(PROP™] One or nore playlist marks exist in the
pl aylist, each of which has a role of pointing to a
spaehf témgl afsariepositeirds §fdelve relcopdAvgst remarkl As an
one playlist, a serial nunber that is consecutive

entry] gk He deched $£9 Sha e ing efcihs @llgwstitem (an-

rk. Furthernore, each  playlist mark registered in

ent iy gk Beay i de 14150 HARRTeS Ehe iy | tem
"Pla Gty (A Cat | GG 1R A DA s, PR 1
the %llia@/lAi\éts,t ' o[foq\r%SJJch has a role of pointing to a
specific playback position of the clip AV stream. In one

- playlist, a serial number that is consecutive along the time
axis is attached to each playlist mark. Furthermore, each
playlist mark registered in the playlist holds the serial
number of the play item to which such a mark has been
attached and time stamp information indicating the playback
position of the clip AV stream.

[0065]

Then, one clip AV stream file is formed at the division
of the recorded and captured streams. One .clip AV stream is.
a unit necessitating playback for which continuous
synchronization playback, that is, realftime plavback, is
guaranteed. As a result of this, a clip information file
used to define a coding method of a movie stream, the size
of a movie stream, playback time — address conversion,

playbéck management information, a time map (when the




Then, one clip AV streamfile is forned at the
division of the recorded and captured streans. One
clip AV streamis a unit necessitating playback for
whi ch conti nuous synchroni zati on pl ayback, that is,
real -tinme playback, is guajanteed. As a result of
this, a clip information f11% used to define a codi ng
nmet hod of a novie stream the size of a novie stream
pl ayback tinme -* address conversion, playback
managenent information, a tinme map (when the -34-
recording mediumis a DVD), ), and the like is

recSf@BEdred { @060 TheY®) | Sardd d@hd N tkONi s hategephayl i st
mark 1 s always- placed at the begi nning of the novie

pliaylaegt (Movi ePl ayList). However, the position of a

pl aylist mark can be noved al ong the time axis by a

stbseguéant aedictfiing t ioperdtdton {IGGAA]st etk plaWiwlys -

mar k becones an entry position at which the user
placat edsddien Itgigamndrhelr eftor enowafe dv vawl st sect i ons

(and the section fromthe final play itemmark to the
(MowerPlgfyLitte f i Akweplaayl ity rivsd deeh bef weanl ad} bsemark

entry marks beconme a mininmumediting unit that can be
can Ry ssy altadiddre timmtadis ky "ahupreequens editebud t
: of arranging play itens in the order of playback and
oPerﬁWPéﬁblng playlist marks in the desired order of
|8¥EZ? the order of the playback of each section
oft clip AV streamregistered in the playlist is

Each playlist mark becomes an entry position at which
the user accesses a stream. Therefore, of division sections
(and the section from the fiﬁal play item mark to the end of
the final playlist) divided.between adjacent entry marks
become a minimum editing unit that can be viewed by the user,
“that is, a "chapter™. BAs a'reéult of arranging play items
in the order of playback and arranging playlist marks in the
desired order of playback, the order of the playback of each
section of the clip AV stream registered in the playlist is
-defined.
| [0068]

In the product specification, a plurality of real
_playlists are collected and presented as a group of
consecutive chapters to the user. For example, on the
editing screen of a video camera, thumbnails (or thumbnail
- movies in which a playlist mark_positibn is used as a play

start point) of still image frames at each playlist mark




defined. [0068] |In the product specification, a
plurality of real playlists are collected and
presented as a group of consecutive chapters to the
user. For exanple, on the editing screen of a video

canera, thunmbnails (or thunmpnail novies in which a
pl aylist mark position is wSed as a play start point)
of still imge franes at each playlist mark -35-

posi tion, which defines a chapter, are displayed in a
list, so that an editing environnent in units of
chapters is provided to the user. [0069] Wen a

posPeldh cUbRIcRl QvFi8ds 18 Eapear ePLPLUGLEh1d el NEn £aBest,
that it is continuously reproduced across two clip AV

so shatass, ed el €y i endi poere®t |id yuhhed an Emiradd is
buffer possessed by the decoder overflows. Therefore,

prousdexd |ty tlad teset he reproduction of the preceding
streamis conpleted, the reproduction of the next
stil0d®Rli s perforned. For this reason, the screen is
monmentarily frozen at the. change of the streans.
[ BbrY] 2 Perédmydeirspdanitien dsspecitfe oepordiudesh iis the
satisfied, "seaness play" such that streanms are
casgditathudusiy condprpduelly agsaudrd steress twe clip AV

possible. In order to_ create streans for which

- stregmgy def ahS % RRrssibi ity Wl mp internal buffer

JposseSSed by the decoder overflows. Therefore, usually,
after the reproduction of the preceding stream is completed,
the reproduction of the next stream is performed. For fhis
reason, the screen is momentarily frozen at the‘ghange of

~the streams.
[0070]

| In comparison, when'a specific condition is satisfied,

 "seamless play" such that streams are continucusly
reproduced across the streams is possible. 1In order to
create streams for which seamless play is possible, a coding

‘method may be used in which, when the recording of the
preceding clip AV stream is compieted, the status of the

- buffer is reported to the coder when the recording of the
next clip AV stream is started, so that a predetermined
buffer model does not fail. Information used to code
streams for which seamless play is possible, that is,

-seamless information, differs depending on the coding method

and the system specification of a device. In general,




met hod may be used in which, when the recording of the
preceding clip AV streamis conpleted, the status of
the buffer is reported to the coder when the
recording of the next clip AV streamis started, so
that a predeterm ned buffer nodel does not fai
I nformation used to code -s¥reams for which sean1ess
play is possible, that is, seanless infornation,
di ffers depending on the coding nethod and the system
specification of a device. In general, -36- exanples
t hereof include those shown in the table bel ow
exaPyd thd et & 1 ddyf emtd andntientneV/EQd MLy
. BUFFER St ored amount [byte] of STD video VALUE buffer
at{ gprravi ous recordlng time AUDI O | NPUT BUFFER St or ed
anount [byte] of' STD audio VALUE buffer at previous
‘{Talrlecaridi ng tine VIDEO END PTS PTS [90 kFE] of V|deo at

[D@@ EIN?PToﬁUFFEBO a$t®1f%@| munt ef:b)yfcl@thf i $ED E‘NDII@@R
BASE B8¥lyal ue [ 9Q kiffentaprieyeolsus reecorxliimg t { re
AUERD SCRUEXBUFFE&Ct| ®tofd ddzdntof [ISAR: VabfiesBd audio
VALUE buffer at previous recording time
VIDEQ END PTS - |PTS [90 kHz] of video at previous
recording time
AUDIO END PTS PTS [90 kHz] of audio at “previous
recording time
VIDEQ END DTS PTS [90 kHz] of video at previous
recording time
END SCR BASE SCR value {90 kHz] at previous
recording time
END SCR EXT Fraction [27 kHz] of SCR swalue at
previous recording time

T

{0072]

When the title of content, that is, one playlist, is
fofmed by a plurality of play items, a conneétion condition
(Connection Condition (CC) flag) for the immediately
preceding play item, that is, whether or not clip AV streams
" can be seamlessly (continuously) reproduced, is described in
the play item. In the clip information file, the file name
of the succeeding clip information file and the connection
condition are described. The connection condition for the
succeeding clip information file is indicated by the value
described in the connection condition field. When the
connection condition = 1, the play items are non-continuous

- and when the connection condition = 5 or 6, the play items




previous recording tinme [0072] When the title of
content, that is, one playlist, is fornmed by a
plurality of play itenms, a connection condition
(Connection Condition (CC) flag) for the inmrediately
preceding play item that is, whether or not clip AV
streans can be sean1ess|y‘¥kontinuously) r epr oduced,
is described in the play item In the clip
information file, the file nanme of the succeeding
clip information file and the connection condition
are described. The connection condition for the

aresdeseedipdsClEpri pher ARt hointblRat Sohndi ¢at ednhy iﬁethe
value described in the connection condition field

cas¥hed thetheoosgakitonofondhlli oNor 1s aegcﬁhaadytens are:
non-conti nuous "and when the connection condition = 5-
or(®73he play itens -37- are continuous (for the clip
information file, only in the case of 5, the

C. Edihberngi oh BehdtfingnCostdesconbRdyorflfg3iedCumEditi ng
of Deleting Content on Recording Medium Wen
applere anohiscdorong deer d@r@@s:mm@aﬁ)mejexcg@sldered
regardi ng a disc-type recording nmedium it-:

regaF ¥%9a%l@l$% CyRe oF afpEd ipp| Pedi wonsit his @aefen@ble in
such as deletion of content captured using a recorder

reCQIhn AP vicRbl eafethat @kt bed pespoh ned. dehethen of
ot her hand, en. it is considered that a recording

con{RRl it o SATVEH Gs? dESTTEUET oA 97 d%o“‘é%?re‘?%m%ﬁa
can %em};\)/ereféxsmergpr o(?rlilctet(lj uc?’éirl] r al*rl]arﬁ/c'_'%grk ai/t lS cons idered

- that a recording medium is removed as desired from a video

camera and a movie is reproduced using an AVCHD play-only
device, it is preferable that the editing result does not
conflict with the play-only format, more specifically, the
- data structure edited using a video camera of the AVCHD
specification obeys the AVCHD standard.

[0074]

In the following, in particular, by considering the
case of performing deletion editing, a process for editing
- data on a recording medium while obeying the AVCHD standard
will be described in detail.

[0075]

C-1. Editing of:Deleting Playlist

At first, a case 1is assumed in which recording has been
~performed on a recording medium in the file structure shown

in Fig. 4. In the example shown in the figure, on the




device, it is preferable that the editing result does
not conflict with the play-only format, nore
specifically, the data structure edited using a video
canera of the AVCHD specification obeys the AVCHD
standard. [0074] In the following, in particular, by
considering the case of pelorning deletion editing,
a process for editing data on a recordi ng nmedi um
whi | e obeying the AVCHD standard w | be described in
detail. [0075] C-|I. Editing of Deleting Playlist At .
_ first, a case is assuned in which recordi ng has been
recPelf0f Mt decordidy edidind pitda ifdd g 151 et we
shown in Fig. 4. In the exanple shown in the figure,
moviE glhey 138 #recofdigipreiidintias tdddeB.nq@ ndMigs .
- pl aylist #10 and a novie playlist #11 are stored on
- tHeo07édor di ng medium [ 0076] The novie playlist #10
is formed of play itens #0 to #2. Regarding the play
Thenponl eapd eyl isgd diliCp AV Simmeainst grlealy Hiseras c#d pto #2.
#20 is an entity, and regarding the play item#2, a
Regagehimicorthef rd apprittiesrs flomnchdt lbe@i miiing AOF sd relainp sAdred
stream stored as a clip #31 is an entity. Playlist
as gl #EBLNS #0 e Hd i ndinchtiegasyling rheheliivgditemaré ,
' entry positions of each chapter, and sections between
a seghilgheRt PRGN FEHRs thed beRd neday 6F fr GAiPhéV
1 st r.k

‘stré%%p%%o%g%ygs a clip #3lris an entity. Playlist marks
{PLM) #0 to #3 indicated by A in the figure are entry
positions of each chapter, and sections between adjacent
playlist marks and the section from the final playlist mark
to the end of the final play item are the chapters of the
movie playlist #10.

[0077]

On the other hand, the movie pléylist #11 is formed of
play items #0 and #1, and the section used in the movie
playlist #10 and subsequent sections among the clip AV
streams stored as a clip #31 are entities of the respective
"play items. Playlist marks (PLM) #0 to #2 indicated by A in
the figure are entry positions for each chapter, and
éections between adjacent playlist marks and the section
from the final playlist mark to the end of the final play
item are chapters of the movie playlist #11.

[0078]

Regarding the deletion of a play item from the playlist,




to the end of the final play itemare the chapters of
the novie playlist #10. [0077] On the other hand,
the novie playlist #11 is formed of play itens #0 and
#1, and the section used in the novie playlist #10
and subsequent sections anong the clip AV streans
stored as a clip #31 are enities of the respective
play items. Playlist marks (PLM #0 to #2 indicated by
Ain 'the figure are entry positions for each chapter,
and sections between adjacent playlist marks and the
section fromthe final playlist mark to the end of
the tﬁ%éééﬂrﬁ'n@é‘thdd el Bf & N SK S 0F SN8IDML &one of a
playlist #11. [0078] Regarding the deletion of a play
virddamgramide sy isdal -Bhylhet pFReessd i sethiwd The
di ffers depending on which one of a virtual playlist
delenibra gfeal gllaylitsdm tire tHawistudas.pldgliskel #fi on of
a play itemin the virtual playlist is nondestructive
nondsdi triung icenfadiadintg ddref det@ttontlot delet oofof pl affile of
itens, and the clip information file and the clip AV
playtiteas, whidhhe elpig nietbirmtion hel ¢ aand tEm ariee AV
kept to be stored on the disc. In contrast, the
stregal-etihgirtofare mlaintdd dm iy tiHe ey pltghi stre skepleho
that the entity of the -corresponding section of the
be sgoqrgdagrs tiheadiise -del Tt Pt r et Ve kalitam @t ta play

) restore the recording capacity. ~ [0079] = .
item in the real playlist is such that theé entity of the

corresponding section of the clip AV stream is deleted
(destructive editing)} to restore the recording capacity.

[0079]

Fig. 5 shows a state in which a play item is deleted
from a virtual playlist. However, the editing unit by the
user is not a play item but a chapter. In Fig. 5, for the
. sake of convenience, an example is shown in which both ends
of the play item match the playlist mark position.

[0080]

In the file structure (the same as in Fig. 4) shown in
Fig. 5A, the play item #0 corresponding to the beginning of
~the movie playlist #10 is deleted. The movie playlist #10
is a virtual playlist formed of a playlist created by user
definition using nondestructive editing. The play items
contained in the playlist point to a plurality of clip AV
..streams, that is, a clip #20 and a clip #31. Therefore,

each play item does not have entities of the clip #20 and




Fig. 5 shows a state in which a play itemis del eted
froma.virtual playlist. However, the editing unit by
the wuser is not a play itembut a chapter. In Fig. 5,
for the sake of convenience, an exanple is shown in
whi ch both ends of the play itemmatch the playli st
mark position. [0080] In the file structure (the same
as in Fig. 4) showmn in Fig. 5A the play item#0
corresponding to the beginning of the novie playlist
#10 is deleted. The novie playlist #10 is a virtua
playlist fornmed of a playlist created by user
the defigifion usidmdmndest raetiye etiyi Ndn The A &onfined
items contained in the playlist point to a plurality
to tHe ddd eA\on A S pldatitsm #0ldds A3k andh & Ldd P
#31. Therefore, each play item does not have entities
(desfrudtel vl iqu#Zh AN £ 4fhe tdier Ty R #3dhe Thei glaletd oreHf,
the play item#0 is confined to the deletion of the
whigil ais itedmt#d] tandHeeldadetdonot (destylet imemedid,i g not
of the entity of the clip AV stream which is rel ated
perfiondre @eeetHion dBithe play item #0, is not perfornmed
(see Fig. 5B). [0081] Fig. 6 shows a state in which a
pll&¢8ilfemis deleted froma real playlist. That is, a
state is shown in which, in the file structure (the
sHAE-a® FROEFga gFasRown Whirkhga PdAy divemplay detlefredo
correspondi ng to the begi nning of the novie playlist
fromyp negly@leddstHondVet iithe editiatify iishayp in which,

in the file structure (the same as in Fig. 4) shown in Fig.
6A, the play item #0 corrésponﬁing to the beginning of the
movie playlist #11 is deleted. However, the editing unit by
the user is not a play item but a chapter. In Fig. 6, for
the sake of convenience, an example is shown in which both
ends of the play item match the playlist mark position.

[0082]

The movie playlist #11 is a real playlist and has a
single clip AV stream, that is, a clip #31. Therefore, for
deleting the play item #0, the play item #0 is deleted and
also, the entity of the corresponding section of the clip AV
stream is deleted (destructive editing), thereby restoring
. the recording capacity {(see Fig. 6B).

[0083]
When a file 1s divided before and after the deleted
. section when an intermediate portion of the clip AV stream

-file is deleted, the clip information file that forms a pair




the user is not a play itembut a chapter. In Fig. 6,
for the sake of convenience, an exanple is shown in
whi ch both ends of the play item match the playli st
mark position. [0082] The novie playlist #11 is a
real playlist and has a S|ngle clip AV stream that
is, aclip #31. Therefore,-4lor deleting the play item
#0, the play item#0 is deleted and also, the entity
of the corresponding section of the clip AV streamis
del eted (destructive editing), thereby restoring the
recordi ng capacity (see Fig. 6B). [0083] Wen a file
thet&wtilyi feds bel ol gy adkh af tefe tdig del eted défééi@fﬁ‘ She

an internediate portion of the clip AV stream .fi

intésnélel St botthiocldd did aringd ion di e het1 d Q'Eé@s@s the
pair -41- therewith is also divided. Therefore, the

numisiet eif onl i i@ roiatt et laie pPHd omefedhed cl i D Ahe
streamfile causes the nunber of clip information
exaniplesshavibeln Mtreeasd). dftdhesheexiand mneshione igoHiion of
6B, after the internediate portion of the origina
the gijp#enl iclidelfétled,s tded atlddhy #31e beligres3la baddneA\A
. streamfile of only the portion before .the section,
clipdy aﬁwnblﬂidaﬂlgé qGrel yf d?h@edﬁdrrtiam b flsseruee teritive,
section in which deletion editi has been perf orned.
and paew Clddh HlR2 4= iformed dinvi O ereIerdT ierr bt de

and on the _backward side of the deletion section is

SeCtIGTh Al & Che Sifdisdtieie pAut inamdast e wesiinmmesh  The

rea o%?%ﬁfsedfbge}he ¢ %&ded on the forward side and on the
backward side of the deletion section is to achieve
consistency in time stamp information possessed by the clip
AV stream. The details of this point will be described
later. |

[0084]

With reference to Fig. 6, for the sake of convenience,
a description has been given using an example in which both

ends of the play item match the playlist mark position.

However, when the entry mark position of a chapter indicated

as a deletion section by the user does not match the
boundary of the play item, the play item containing a
deletion section ié divided at the entry mark position and
then the play item (and the corresponding section of the
clip) contained in the deletion section is deleted. For
"this reason, the deletion editing.of the play item causes

the number of play items to be increased in the middle of



AV stream The details of this point will be described
later. [0084) Wth reference to Fig. 6, for the sake
of conveni ence, a description has been given using an
exanple in which both ends of the play item mtch the
playlist.mark position. However, when the entry mark
position of a chapter indi?@ted as a deletion section
by the user does not match the boundary of the play
item the play itemcontaining a deletion section is
divided at the entry mark position and then the play
item (and the correspondi ng section of the «clip)
pro€&sdiidied in the deletion section is deleted. For
this reason, the deletion editing of the play item
cquees] the nunber of play itens to be increased in
the mddle of 42  processing. [00851 1In the exanple
s Howt hien eBiagnp 18, sthivemntvi @ipl.ayl,i sthet tdviles plermadtoff10
a play item#1 and a play item#2. Playlist marks PLM
is Htormed LM #dlay el pdradeld atd tshepleggiinremgl2and Btaylainst
internmedi ate position in the play item#0 and al so, a
marky ML gl Ridt Bt atre mlegiathialy wie thwgipimeyng tasrd at
#2. As an entity of the clip AV stream the play item
-an pgernedigt e apsitaon hits Pl mlavas tsiowt? iandriaglswA a #LM
... Chapter divided by the PLM#1 and the PLM#2 is
2 ix a4t d dhdhpdaginading of W@ &lioh ides ifeh. 1AF an

.such ase, .as shown in Fig. 7B, the
entf%y ofit e clip AV stream, é%e play item has a clip #20.

At this point, as shown in Fig. 7A, a chapter divided by tﬁe
PLM #1 and the PLM #2 is assumed to be specified as a
deletion section. 1In such a case, as shown in Fig. 7B, the
play item #0 is temporarily divided into two portions at the
position of the PLM #1. Then, as shown in Fig. 7C, the play
item that is in the deletion‘seétion is deleted, and as a
result, the playlist mark that has become unnecessary is
also deleted. Furthermore, since an intermediate portion of
the clip AV stream file is also set as a deletion section,
‘the clip is also divided into two portions on the forward
side and bn the backward side of the deletion section, and a
‘new clip #31 is created. |

[0086]

In the example shown in Fig. 6, the play item at the
beginning of the playlist is deleted. 1In the playlist
formed of 3 or more play items, when one or more play items

in an intermediate portion of a play item loop is tQ,be




play item#0 is tenporarily divided into two portions
at the position of the PLM#1. Then, as shown in Fig.
7C, the play itemthat is in the deletion section is
deleted, and as a result, the playlist mark that has
beconme unnecessary is also _deleted. Furthernore,
since an internedi ate port14%1 of the clip AV stream
file is also set as a deletion section, the clipis
al so divided into two portions on the forward side
and on the backward side of the deletion section, and
a newclip #31 is created. [0086] In the exanple

delstan ime Fign Sf Erﬁl@ PRy {t&m Al ML-E £ 8 g QIhlch
the playlist is del eted I'n"the playlist formed of

is DLt AYeld@®Bn QL ONSRIG,TONE d e ddeITBy i i) 153}{!3
i nternediate portion of a play |ten1loop is to be -43-

begidet i@ d £ titee apch vfiddie 11 ayhd tdBdru tthe £ rst hal f,
which is left after deletion is perforned, is

cdiéctled with the beginning of the play-itemin the
second half. [0087] The fact that the connection
cOhgi thaort chrtbéhsetconnecsdam esndiltapnacear tengetoto
the buffer status between . adjacent play itens has
seamglesmdyl e araduestiniddd Weerpufifer mtedadi fgtoreen
succeeding play itemand the play itemfor which
adjageam exlplidieiHadiafe e advakeqleldassr ied i s Wiesarthe
that the buffer status is not ready between the play

- Preqeddflg QthatucsiaeHithatasd idrame rarghitdy 648 itarm draked,

Whlé% segﬁlé%s play has been set are deleted, it is clear
that the buffer status is not ready between the play items
that are connected after deletion is performed, and it is
necessary to release the setting of the seamless play.

{0088]

More specifically, when the connection condition (CC)
for the immediately preceding play item in the play item on
"the backward‘side has been set to seamless play, this is
released. When the connection condition for the clip on the
- backward side is set to seamless play in the clip
information corresponding to the play item on the. forward
side, this is released. 1In the example shown in Fig. 8A,
the play item #1 in the movie playlist #10 is a deletion
section. When the play item and the sections of the clip AV
stream and the clip information corresponding to the play
:.item are to be deleted, as shown in Fig. 8B, the play item

#2 is newly replaced with the play item #1, and the




necessary to rel ease the setting of the seamn ess play.
[ 0088] More specifically, when the connection
condition (CC) for the inmediately preceding play
itemin the play itemon the backward side has been
set to seanless play, this is released. Wen the
connection condition for tﬁ@"clip on the backward
side is set to seamess play in the clip infornmation
corresponding to the play itemon the forward side,
this is released. In the exanple shown in Fig. 8A

the play item#1 in the novie pIayIist #10 is a

H t I ections
condgéﬁiddnboﬁﬁ¥gléH11AN%HEr#F§§)l lp |nfornat|&2

of the clip AV stream a

infAHFEIPORY NG the P 3o IdeBA LI L& dalgfed, as
shown in Fig. 8B, the play item #2 is newy replaced

wipbgohe play item #1, and.the -44- connection
condition in the play itemand the clip information

| Figeset showas Aat at g1bechean, ess ppbayssihg089b Eidered
shows, in a flowhart, a processing procedure for
r perfforming dellettiiom ediittiingy aff m pllay iittenss fhom the M-

: M th play item(i.e., the.play itenms #Mto #M + n) in
‘th pdaycérteai niplkayl itdte. ({1GGO0GItemat #M rtst #M Re monmec i on

condition (connect condition) wth a play item#M - 1
certapgmedilavdiytpreceding the play item #Mat the :

b?gbgging of a section to be deleted, the

At first, the connection condition (connect condition)
with a play item #M -~ 1 immediately preceding the play item
#M at the beginning of a section to be deleted, the

~connection condition being set in the play item #M, is
confirmed (step S1). When it has not been set that.

connect condition = 1, that is, when seamless play has been
set, the process proceeds to step $2, where seamless play
that is set as a connection condition of a succeeding clip
is released in the clip information file corresponding to
the play item #M -~ 1. For example, with regard to the AVCHD
format, an is CC 5 flag in the play item data structure is
released.

[0021]

Next, the connection condition (connect condition) with

- the immediately preceding play item #M + n - 1 (that is, at
" the end of the section to be deleted), which is set in the

play item #M + n that succeeds the end of the section to be



connection condition being set in the play item#M is
confirmed (step S1). Wien it has not been set that
connect condition = 1, that is, when seanl ess play has
been set, the process proceeds to step S2, where
seanl ess play that is set as a connection condition
of a succeeding clip is ré¥eased in the clip
information file corresponding to the play item #M -
1. For example, with regard to the AVCHD format, an
is CC5 flag in the play itemdata structure is

rel eased. [0091] Next, the connection condition

deléeoanecs €ondithon) (wd sﬁhe | medi Bt ehys PRECCILHY set
playltem#M+n-1(t Is, at the end of the

thasectnwect cchediel ehed)1, W@h&@ is, Sﬁﬁehnsé£ﬁ&e§éaﬁlé§eﬁ@s
#M + n t hat - succeeds the end of the section to be -45-

beenletet pdthé sprords s netodedédp S3)stMhedd | twikase Noin bgen
set that connect-condition = 1, that is, when
- plagetmresii pt ay, hesambeen shiy thet pracdsseproceess 4 0
step S4, where, inthe play item#M+ n, seam ess
conIp eyl ethatorhdst baervsidh e almeenhett 1 peroreiinorplay h
_ ~the imediately preceding play itemis rel eased. Mre
lte‘%p’e’?:llque%ﬂ%ﬁ tﬁ@l@%rﬁﬁ%@lgmmllymtm scovreetezndigion
. [0092] ‘Next, it is checked whether or not Mis O,
is qqpcﬁeqtée thek-her or not the section to be deleted is
%rt3 fromthe beginning of the playlist and there
8q ntry mark

Next, it is checked whether or not M is 0,  that is,
whether or not the section to be deleted is started from the
beginning of the playlist and there is an entry mark
matching IN time of the play item #M + n (step S5). When
this check result is negative, it follows that no playlist
‘mark exists at the beginning of the playlist after deletion
is performed. Therefore, an entry mark matching IN time of
the playlist #M + n ié added (step S6). This process is
needed because a playlist mark is necessary at the beginning
of_the playlist.

[0093]

Next, the value of the sequence number to playitem id
. of the corresponding play item, which is possessed by the
entry marks contained in the play item #M + n and subsequent
items, which are the play items at and subsequent tb the
section to be deleted,.is decreased by the numbe£ n of the-

play items to be deleted, so that the sequence number at




matching IN-tine of the play item#M + n (step S5).
When this check result is negative, it follows that
no playlist mark exists at the begi nning of the
playlist after deletion is perfornmed. Therefore, an
entry mark matching INtine of the playlist #M+ n is
added (step S6). This proce®s is needed because a
playlist mark is necessary at the beginning of the
playlist. [0093] Next, the value of the sequence
nunber to playitemid of the corresponding play item
whi ch is possessed by the entry marks contained in

whideHY aVedd £40 %M Hdy Ak %%@qu%@@r%e%mgg Afbers

the play itens at and subsequent to't ection to be

becdi@d eidthed it BRCT @RS Py the nunber n of the play
itens to be deleted, so that the sequence nunber at

-46094fyi ch the section is deleted and subsequent
sequence nunbers becone consecutive (step S7). [0094}
Nebet<t i int hkepbayyi tiernd )| aoppob ft hdephayhilstst
containing the play item#M which is a play item at

contiaien irfge gihmnipig yofi ttelve #3ectvitarelt abe dedleteditem playche
items from the play item#Mare deleted (step S8).

begingges] oiNdhe selnd iemt iy deer kiederiteal ,ned ple eactend afrom
itemto be deleted is deleted (step S9), and the

the pleyedd oM airst ided e tsiday Steam$8)s conpl et ed.

{0095]
Next, the entry mark contained in each play item to be
deleted is deleted (step 59), and the process for deleting
play items is completed.
t0096]

C-2. Editing of Deleting Clip AV Stream

When the editing of deleting a play item is to be
performed in the real playlist, destructive editing
ihvolving the deletion of a clip AV stream file is performed.
In the following, a process for performing editing to delete
a clip AV stream will be described.

[0097]

When a clip AV stream is té be deleted (and divided), a
method of determining a frame boundary to be divided becomes
a problem.

[0098]

As is well known in this field of industry, in the AVC

(and MPEG) method, a GOP (Group of Pictures) structure in




[0096] C 2. Editing of Deleting Clip AV Stream Wen
the editing of deleting a play itemis to be
performed in the real playlist, destructive editing
involving the deletion of a clip AV streamfile is

performed. 1In the follomﬁzg, a process for performng
editing to delete a clip AV-streamw || be descri bed.
[0097] When a clip AV streamis to be deleted (and

di vided), a method of determning a franme boundary to
be divided beconmes a problem [0098] As is well
known in this field of industry, in the AVC (and

whld}P?'-:s@vé"EPéthL%a R GRAL R Qﬂcolaecctﬂgde%)s %Id'dfpttf&f e dd that

whi ch several i1inmage planes are collecte

randREORIRbs 50 4 htlde TRRAAIPIAC GES urlisk JTRSAe RASST bIgdde
units of GOPs. Image planes of different types of

planlds DR plidtieesmtd halpadr & f JUjmEC tadtha-datumar! rame
coding, P pictures that are subjected to inter-frane

subjlegrtwal dopriedirat-frareodicingn® Bidquuatdy ehathatrear e
subjected to bidirectional predictive coding are
subjgotangdd iimterprfedete foimed d gredinttive GRing, 0099 B
. __For this reason; when some sections are to be del eted
pictiirem ahahverst sednedtied ey bddd resitdived laprediesiitvieon
_ of any image plane, a problemoccurs. The inventors

codlag e pregaged in a predetermined rule in the GOP.

[0099]

For this reason, when some sections are to be deleted
from an AVC stream, if they are deleted at a position of any
image plane, a problem occurs. The inventors of the present
invention have considered that, as an example of an
appropriate division boundary, a GOP boundary is preferably
: determined at the boundary of start and stop of recording,
and other than that, a deletion section is preferably
determined by attaching a playlist mark (PLM) to

PTS_EP Start (refer to Fig. 10)}.

[0100]

As has been described with reference to Fig. 2, the
clip information file, which defines the attributes of the
clip AV stream file, exists in one-to-one correspondence
with the clip AV stream file, and information on a stream,
which 1s necessary to reproduce a real stream, is described

therein. Therefore, when a specific section of a stream is

to be deleted, it is necessary to achieve consistency in a




i nvention have considered that, as an exanple of an
appropriate division boundary, a GOP boundary is
preferably determ ned at the boundary of start and
stop of recording, and other than that, a deletion
section is preferably determ ned by attachlng a
playlist mark (PLM to PTI8EP Start (refer to Fig.
10). [0100] As has been described with reference to
Fig. 2, the clip information file, which defines the
attributes of the clip AV streamfile, exists in
one-to-one correspondence wth the clip AV stream

cllx%liﬁfoaﬁgusﬁ Of 1L '@&p&foéﬂﬁgescr%@ d&f% LR EGESS Y Y

o reproduce a real stre erein.
lefd NBFELOT &1 IOES, & SRRGH b Gr&BCtion of a streamis to

be deleted, it is necessary to achieve consistency in
a@doiwglip information file corresponding to the
streamthat is left after deletion is perforned.

[ Gk aSmretioal BE hethdafinkardld RGnnke tGeMNeedarion

condition flag (is-cc-5) in the clip information

fladilis_adiTh drs thenval ired midimdthieorded igtd orwleidit iitg of

a playlist, has already been described in detail, the
invalesst ivittion lehetedoft iin eghittirgd diereiplafl0l02] heSi nce

several pieces of tine stanp information are used in
alr%':rdwpz@@rrrsi@tcrreénﬁd vimerded- asidecitfiec c@@mlcm:lcﬁn dhstreaainis

IS
~omitted herein.

[0102]

Since several pilieces of time stamp information are used
in an MPEG-TS stream, when a specific section of a stream is
to be deleted, it is necessary to achieve consistency in
time stamp information in the stream that is left after
-deletion is performed.

[0103]

The MPEG-TS stream is formed by being divided into TS
packets, and it is necessary to adjust a time interval at
which TS packets are input to a decoding buffer with
consideration of the status of the buffer. Therefore, a
" time stamp ATS regarding a data arrival time has been
inserted into each TS packet. An ATS is attached to a TS
packet on the basis of the counter value generated by the
. ATC counter. For example, in one stream file, the ATS

monotonically increases and has a single ATC ({(described

above) .




to be deleted, it is necessary to achi eve consi stency
in time stanp information in the streamthat is |eft
after deletion is perforned. [0103] The MPEG TS
streamis fornmed by being divided into TS packets,
and it is necessary to adjust a tine interval at

whi ch TS packets are input-®0 a decoding buffer with
consi deration of the status of the buffer. Therefore,
a time stanp ATS regarding a data arrival tine has
been inserted into each TS packet. An ATS is attached
to a TS packet on the basis of the counter val ue
gq@q@qﬁed by the ATC counter. For exanple, in one
streamfile, the ATS nonotonically increases and has

aW%%%g%eéggth§S%%JQ%ddqu@é@-is”@%ﬂﬂﬂ%g%ﬂed%%%% %gftéon R

section to be deleted is an internediate portion

- of £ldP AV B BN, afd Ble delEtd Ot S PPl Ordmehd 2 St4EBn
of the sections before and after that renmins on the

of UL YSHTIGHE BB rAladdisf e "tha twhesind fes fér sthdal f
and the second half of the portion that is left after
recdleliaig aediisn.perdtorgteids gl s mpiherc arie of jocs i Hdl e aoty
: ot her, the ATS becones non-continuous, and having a
the sergirel ARQfi oft Htheclpqrt iAW sthradam o ileftcaniotr bkeletion
mai ntai ned (refer to Fig. 11). [0105] Accordingly, in
is perifomesbdinte impdheccamdattest neiditatessch other, the ATS

.becomes non-continuous, and having a single ATC in the clip
AV stream file cannot be maiﬁtained (refer te Fig. 11).

{0105]

Accordingly, in this embodiment, when an intermediate
portion of a clip AV stream is deleted by destructive
editing, the remaining portions are not connectéd, and the
original AV stream is divided into two files in the deletion
"section (refer to Fig. 12). In this case, in individual
clip AV stream files; the ATS monotonically increases, and
having a single ATC can be maintained. In this case, at the
beginning of the clip AV stream file on the backward side,
the ATC has an offset, but if the ATC is continuous, the
.AVCHD standard format is not conflicted with.

[0106]

According to the MPEGZ system specification, in order
to achieve synchronization between audio and movie packets,
two types of time stamp information, that is, a PTS

(Presentation Time Stamp) and a DTS (Decoding Time Stamp),




portion of a clip AV streamis deleted by destructive
editing, the remaining portions are not connected, and
the original AV streamis divided into two files in
the deletion section (refer to Fig. 12). In this
case, in individual «clip AV streamfiles, the ATS
monot oni cal |y i ncreases, am®- having a single ATC can
be maintained. In this case, at the beginning of the
clip AV streamfile on the backward side, the ATC has
an offset, but if the ATC is continuous, the AVCHD
standard format is not conflicted with. [0106]
are AgLQyding to the MPEGR system specification, in order
to achi eve synchroni zation between audi o and novie
paeket;s, two types of time stanp information, that
is, a PTS (Presentation Tinme Stanp) and a DTS
(BeeodiTag i HE mat ﬂl%)agené(ﬂt_ A 48R 1 o0 Réke The PTS
is time managenent information (-nore specifically,
spedi fik-d IMfyO editned M rofb P ARAC ko r0 B IRUL ik eAaghutdidHt Wk h
of an AVC stream on data reproduction, which is
pictselectfediradonr ditngedng am MREG ersgodidigtieihodiidsed.is
When a reference synchronization signal,. such as an
seleSTed Sy=teeminf e GArodORG whictdiirsy gendreat edday. aWhen a
reference decoder of the MPER system becones equa
refegendse SHTShrelizedd caudiignadnd svoh @dara SdiCe (System
reproduced and output. The DIS is tinme nanagenent

Time fflockati ofiich dat gededediody bwrerrafisesprs slegoder of
the MPEG2 system, becomes equal to the PTS, related audio

and movie data are reproduced and output. The DTS is time
management information in data decoding. When the PTS and
the DTS are not the same as eéch other, these are
sequentially contained in the packet data. If they are the
.same, only the PTS is contained in the packet data.

{6108]

The STC is a reference clock described using a PTS, a
DTS, or the like. When a section to be deleted is an
intermediate portion of a clip AV stream, the STC also
becomes non-continuous in the same manner as for the ATS.
Since the STC is permitted to have non-continuous points in
" one clip AV stream file (refer to Fig. 13), regarding the
deletion of a section in a stream, a process for deleting
the relevant seétion may be performed {(to be described
latery). |

[0109]



the DTS are not the sane as each other, these are
sequentially contained in the packet data. If they are
the same, only the PTS is contained in the packet
data. [0108] The STCis a reference clock described
using a PTS, a DTS, or the |ike. Wen a section to be
deleted is an internediatelportion of a clip AV
stream the STC al so becones non-continuous in the
. sane manner as for the ATS. Since the STCis
permtted to have non-continuous points in one clip
AV streamfile (refer to Fig. 13), regarding the

d tion_o I Mo r.e I r
dgpgthgp EnBosRALign ¥118 RhLCAM.o2 RLR6ARSLLE Febls

eévant “section nmay be performed (to be

betw%%ﬁFEHﬁ%% éﬁﬁ‘?&ﬁﬂé%ﬁ?ﬂ<ﬁ§%ﬂj}h@n£@d%édﬁéﬂf8¥iﬂHé

e has a correspondence tabl é between tines and

purpdd 8562 Rk Qg A1 @8 tiQiand he dHY ROSR ff .
accessing a clip AV streamat the tinme of playback. A

playWakikUMaU it ik@mb @ nTRnadethd maerlded ian cR ed et MeP
point)", and is usually fornmed of an integra
(entiyl bophe )of, GRS i efseiallly Hdgmeld)of (&P dirteyrraAndom
accessi ble position and, for exanple, if the position
multdblanofl Gpret Urefefr aocliig . AV 49t.r eal@l s denatzedicas- EP,
random access pl ayback can be performed from an
. accepisibleepositd onstngct dioe iexampileh iiff dheatticen topreach an
EP is arranged by an anount corresponding to the
I pi@muIEeoéoar@@Q@néwh@tgpﬁplAv denoted-as EP, random-
access playback cah be performed from an I picture). The
structure in which information.on each EP is arranged by an
amount corresponding to the entire corresponding clip AV
stream is "EP map". When some sections of a clip AV stream
are deleted by deletion editing, there is no need to correct
the PTS (time information). Regarding the SPN (offset from
the beginning), it is not necessary to correct the offset in
the forward portion of the deletion section (refer to Fig.
15). In the backward portion from the deletion section, it
is necessary to correct the offset from the beginning
address (SPN_EP_start) of the EP section by an amount
‘corresponding to the deletion section (refer to Fig. 16).
0110}
The STC may have a non-continuous point in one file
(refer to Fig. 13). Since information on each EP section is

- managed as an STC sequence in the clip information. file,

when the forward portion of the clip AV étream is to be




streamis "EP map". \Wen sone sections of a clip AV
stream are deleted by deletion editing, there is no
need to correct the PTS (time information). Regarding
the SPN (offset from the beginning), it is not
necessary to correct the offset in the forward
portion of the deletion sec®i-on (refer to Fig. 15).
In the backward portion fromthe deletion section, it
IS necessary to correct the offset fromthe begi nning
address (SPN EP start) of the EP section by an anount
corresponding to the deletion section (refer to Fig.

dele_]t@d, i[toﬁ]%g]ne&%s%% Ry d?)aﬁi‘;eé?c n:%{é;]gsg@l 'ﬁo?a d%Oia%t a

In one fi (refer to Fig. ormati on on

resiBach FR keI iich JrRnagediay v Stesgauentsd n the
clip information file, when the forward portion of

spedife. 1Ry, AVhsly @8 i1l ke ki tidel alethot tard $TC
necessary to correct the STC sequence as a result of

sequdiecdelriridenyof thee 910 BolMatideedn dihfieled. Then, the
specifically, when the deletion position is not an STC

STC sequence powadariyng tdhe SEQesdguepeeiits ofi isdekl etlen, and
the STC sequence preceding the deletion position is
-the ddlfetedd,(SaNd STChe tefrftg et o8PNIST @ tstrdr o)t fuhemStTide
start of the STC sequence succeeding the deletion
sequepsEt isgiwciesddogr deedied et iome Hosridtilenc disr espaeditiegt oy
the deletion section (refer to_Fig. 17). [0111] The
the Jepgihl cpragspendigda tyl &fie slelgdden gestdame (Fefer to
Fig. 17). :

[0111]

The virtual playlist is a playlist used to create a
user-defined playlist by nondestructive editing. A real
playlist for the original title of the clip AV stream
referred to from the virtual playlist always exists. 1In
“other words, when a section that is in a real playlist is to
bé edited, there is a possibility that a virtual playlist
that refers to the same section exists. As a result of
deletion editing in the real playlist, when the relevant
section of the clip AV stream is deleted, an influence is
-also exerted on the virtual playlist that refers to the same
section. Therefore, when a real playlist is to be deleted,
it 1s necessary to achieve consistency between the real
~playlist and the virtual playlist by performing a process

- for searching for a virtual playlist that refers to a

deletion section and for correcting the relevant play item.




user-defined playlist by nondestructive editing. A
real playlist for the original title of the clip AV
stream referred to fromthe virtual playlist always
exists. In other words, when a section that is in a
real playlist is to be edited, there is a possibility
that a virtual playlist that refers to the sane
section exists. As a result of deletion editing in
the real playlist, when the relevant section of the
clip AV streamis deleted, an influence is also
exerted on the virtual playlist that refers to the

sqﬁg_zﬁection. Therefore, when a real playlist is to
be életed, it is necessary to achi eve consi stency

betweeR hanAal sﬂgﬁﬁwﬁﬁﬁﬁﬂﬂdl%hedﬂ'glfgcdy&ﬁﬂgfﬂeéﬁﬁm,

perform ng a process for searching for a virt

a mo¥aYIpRyIhal #8f alfd tD rovidel otd o $ection At Ofre
correcting the relevant play item -53- [0112] In the

rea XA} 6 Showeividg Gis 18it 100k 2 4R dhdei dTBshi M 5 s@ #100
nmovi e playlist #10 and a novi epl aylist #11, which are

and reeatoyieylisstis steriiolg ssetind ess anct e MoV e, Pl syd i ste
#100 and a novie playlist #101 serving as virtua

stoyddaylists are stored. [0113] The novie playlist #10
is formed of play itens #0 to #2. For the play itens
#303dAdJ#1, a clip AV streamstored as a clip #20.is

an entity. For the play item#2, a portion of a
- d8&t POV 1ifr rhayd stedilithiiy irmedt| o plast ieamsstor &g #2.

_Forzﬁiéiplay items #0 and #1, a clip AV stream stored as a
| clip #20. is an entity. For the play item #2, a portion of a
section from the beginning of a clip AV stream stored as a
clip #31 is an entity. Playlist marks (PLM) #0 to #3,
indicated by A in the figure, are each an entry position to
each chapter. Sections‘betWeen adjacent playlist marks, and
the section from the final playlist mark to the‘end of the
final play item are chapters of the movie playlist #10.

{01141

The movie playlist #11 is formed of play items #0 and
#1. Within the c¢lip AV stream.stored as the clip #31, the
section used in the movie playlist #10 and subsequent
 sections are entities of the respective play items.
Playlist marks (PLM} #0 to #2 indicated by A in the figure
are entry positions to eaéh chapter. |

[0115] |

The movie playlist #100 is formed of play items #0 and




clip #31 is an entity. Playlist marks (PLM #0 to #3,
indicated by Ain the figure, are each an entry
position to each chapter. Sections between adjacent
playlist marks, and the section fromthe fina
playlist mark to the end of the final play itemare
chapters of the novie playiidst #10. [0114] The novie
playlist #11 is formed of play items #0 and #1.
Wthin the clip AV streamstored as the clip #31, the
section used in the novie playlist #10 and subsequent
sections are entities of the respective play itens.

#1. MT%&léﬁyégg'e gﬁ}g%ﬁiq%gﬁ%#z IQSLQ9Hﬁgp &t . I{%ﬂ%ﬂ from
the I%%ﬂ:ﬁiv'rﬁ;]_ %Hét?ﬁgq};o%p%l%nﬁdﬁtggra@%g 'tthee{TB l#% %

The PR et I R e Jargeﬁlfééﬁmpd#‘?\ipﬁ%%t Tt

portSeF idi dHomap iAY efrmdingts o R td o dihg GldP HAY the
stream stored as the clip #20 to the end thereof
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figure are each an entry position to each chapter.
~in thel ¥Elgulee areyicad) ayl iestt il Qb d i ifaar red fciplayagdticans

#0 and #1. The play item #0 points to a section from

afOliipfernedi ate portion of the clip AV streamto the

end thereof. The play item 41l points to an

i Bhermediat plagdtison#101 is formed of play items #0 and
#1. The play item #0 points to a section from an
intermediate portion of the clip AV stream to the end
 thereof. The play item #1 points to én intermediate section
of the same clip AV stream. Playlist marks (PLM) #0 and #1
indicated by A in the figure are entry positions to each
chapter.

[0117]

A description will now be given of a case in which a
chapter formed of a section from the mark PLM #3 of the
movie playlist #10 to the end of the playlist is to be
. deleted. This chapter refers to a section in an
intermediate portion of the clip AV stream of the clip #31.
When a search for a virtual playlist that refers to the same
section as that to be deleted on the real playlist side is
to be performed, the second half portion.of the chapter of

the movie playlist #100 and the entire chapter of the PLM #1

of the movie playlist #101 are known. In such a case, the




of the sane clip AV stream Playlist marks (PLM #0

and #1 indicated by Ain the figure are entry

positions to each chapter. [0117] A description wll

now be given of a case in which a chapter forned of a

section fromthe mark PLM #3 of the novie playlist

#10 to the end of the playl¥st is to be deleted. This

chapter refers to a section in an internedi ate

portion of the clip AV streamof the clip #31. \When a

search for a virtual playlist that refers to the sane

section as that to be deleted on the real playlist

j j ! lof 4.0 ‘

e P e e P D0 st Ths. Seiee
playaRapt g odf ithIRlMAL arRf A1RQ, ML Rl $hapt@l € the
- known. In such a case, the -55- second hal f portion of
PLM tifle oihajpilee ol PPVA4Q ieft @ 1MW elelpktayl.i st #100 is '

del eted and al so, the entire chapter of the PLM#1 of

thelmdvi e playlist #101 is deleted. [0118] As has

al ready been described, as a result of perforning

daébehbonaddetidrgbeénadpkayibedm aa proessstfof

rel easing the connection regarding seanl ess pl-ay
- perfiggmisen defleitwand edid Livgc kward pglay iiteens at proeesewfpr
- connected on the forward side and on the backward
- relegpdednébgs copngetpent segeddinposegpleast héatvobkswiesy,

' a descrigtion will be given, with
forward and backward play items to be newly connected on the
forward side and on the backward side needs to be performed. -

[0119]

In the following, a description will be given, with
reference to the flowcharts shown in Figs. 19 to 25, of the
procedure of a process for performing editing to delete a
real playlist and a clip AV stream stored on a recording
medium.

[0120]

At first, it is checked whether or not a deletion
section is an intermediate portion of a clip AV stream file
(step S11). When the deletion section is an intermediate . -
portion of the clip AV stream file, the clip AV stream file
is divided before and after the deletion section, and the
number of clip AV stream files is increased. Accordingly,
it is checked whether or not the number of the clip

information files or the number of the clip AV stream files

has reached an upper limit defined by the system (step S12).




reference to the flowharts shown in Figs. 19 to 25,

of the procedure of a process for performng editing
to delete a real playlist and a clip AV stream stored
on a recording nedium [0120] At first, it is
checked whether or not a deletion section is an
intermedi ate portion of a d6i-p AV streamfile (step
SI1). When the deletion section is an internediate
portion of the clip AV streamfile, the clip AV stream
file is divided before and after the deletion

secti on, and the nunber of clip AV streamfiles is

Wheri riﬁfeGQﬁjepqg H}% Ybeed tréécmc@.qra@%gfé’%%n NUnnot

: he nunber i nformation Tiles or
be pmmé'a‘ tthﬁ‘a ﬂd?:e%\élsd samdides s hasndrached an
upper limit defined by t e system (step S12). _56_
Wien2tihe upper Ilnlt has been reached, since deletion .
cannot be perfornmed, the processing routine is -
cuerket eéd. ik0tReLkeNexhethkr $rchetkedewWaelBer oor sketion
the deletion section is an internediate portion of a
is apl dytictremadisttep (Sk2)ioWeeh a tdieaplishdn ststrgr KSIposd t ihren
of a chapter specified as a del etion section does not
the pdiagh itstte mMaoundersyi tafort ki @l ayhaptteemsgpratitthied as a
internmedi ate portion of the play itemis a deletion
delegden gectilva dessemnadt maitah ithenddursieeas e \ien day
del etion process is performed (refer to Fig. 7B).

itempaagy &tbﬁgllyteurfﬂeldéa@ﬁeﬂ@éﬁmtqferﬂ@r ety tiHethdrtber

deletlog section, the number of play items increases when a

‘deletion process.is performed (refer to Fig. 7B>.
Accordingly, it is checked whether or not the number of play
items has reached the upper limit defined by the system
~{step S14). When the upper limit has been reached, since
deletion cannot be performed, the processing routine is
completed. |

[0122]

Following such an upper limit check, a process for
correcting a.virtual playlist that refers to a deletion
section is performed.

[0123]

At first, the file names and the time of the clip
information file and the clip AV stream file pointed to by
the deletiqn sectiqn spécified by the real playlist are
identified (step S21}. |

[0124]



itens has reached the upper limt defined by the
system (step S14). Wien the upper |limt has been
reached, since deletion cannot be performed, the
processing routine is conpleted. [0122] Foll ow ng
such an upper Iimt check, a process for correcting a
virtual playlist that refer¥-to a deletion sectionis
performed. [0123] At first, the file nanes and the
“time of the clip information file and the clip AV
streamfile pointed to by the deletion section
specified by the real playlist are identified (step

Sﬁ%&t [gl%%Ere?éforN%X%ir%ggggkg?.qutat EEt%ggers to

ylIi'st that ers to't on~sectron’i

yirst oh . i |
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i rtR{Ih 6Ss NPl Pt @ling TRidi€Im (i&p 488011 PidionR:
Vlrtherggfg?é onif%ed herein?JF%125fLI$b§t,Ez processlfof

the GRltdmanddbdelRld bts e iiaruiar IRefarimd itheach of
the found virtual playlists. At this point, if the

desdwimgioroft e f tiemerhiasc gearded d.he upper limt

' val ue defined by the systemin an internmedi ate portion
ifotBé]play item the processing is conpleted (step
S§2L£, a process fér deleting the deletion section is

performed in each of the found virtual playlists. At this

point, if the number of play items has reached the upper

limit value defined by the system in an intermediate portion

in the play item, the processing is completed (step $23).

[0126]

Next, a process for deleting a play item in the virtual
playlist is performed (step S24). The deletion editing of
the virtual playlist will be described later.

[0127]

Following such a correction process in the relevant
virtual playlist, a process is performed for deleting a clip
AV stream on the real playlist side.

[0128]

At first, it is checked whether or not the deletion
section is an intermediate portion of the clip AV stream
file (step S31).

S [0129]

1f the deletion section is an intermediate portion, in




[0126] Next, a process for deleting a play itemin the
virtual playlist is perforned (step S24). The

del etion editing of the virtual playlist will be
described later. [0127] Followi ng such a correction
process in the relevant virtual playlist, a process
is perfornmed for deleting &%lip AV streamon the
real playlist side. [0128] At first, it is checked
whet her or not the deletion section is an
internedi ate portion of the clip AV stream file (step
S31). [0129] If the deletion section is an

ordgf| 6 LA PP AN g o ORGSR TR b a9
6B) dec!lr?t@@j timd hes siafded P fr{‘ §C§ f@é e S-tion for

deletion is specified, so that t ormard si de and

whidHeddBckiey di $idseof s tdie del ati on ﬁ?&tf@ﬂuaﬁ‘f&‘ S yd dedy
into different files (step S32). [0130] \hen the

the del&twd 2. s SRCIA PN HS dWOle @b Nd EESH af s micﬂ@@,mto
that is, when the deletion is started fromthe

dlfﬂﬁnpﬂﬂnﬂmﬁeﬁ tdeel33@)AV stream or when up to the end
of the clip AV streamis to be deleted, the clip AV

stitaam]t hat is left after deletion is performed is
kept as it is (step S33).

When the deletion section is not an intermediate
portion, that is, when the deletion is started from the
beginning of the c¢lip AV stream or when up to the end of the
clip AV stream is to be deleted, the clip AV stream that is
left after deletion is performed is kept as it is (step S$33).

[0131]

Following the deletion process on the clip AV stream
file, a process is performed for deleting the clip
information file forming a pailr with the c¢lip AV stream file.

[0132]

At first, it 1s checked whether or not the deletion
section is an intermediate portion of the clip AV stream
filé (step S41).

[0133]

When the delefion section is an intermediate portion of
the clip AV stream file, the clip AV stream file is divided
into two files before and after the deletion section. Along
~with this, the clip information file is divided. In this

case, the data of the clip information file is duplicated




[0131] Followi ng the deletion process on the clip AV
stream file, a process is perfornmed for deleting the
clip information file formng a pair with the clip AV
streamfile. [0132] At first, it is checked whether

or not the deletion section is an internediate
portion of the clip AV stredm file (step $S41). [0133]
When the deletion section is an internediate portion
of the clip AV streamfile, the clip AV streamfile
is divided into two files before and after the

del etion section. Along wth this, the clip

it ti , . o . . the dat a

(st e PR eSSt e e e g

(presertation “end *tindt 6 SAte e iiArdnd Id® 9e g p
pl ayback end tine (presentation-end-tine) is witten

infdriMa® 98 faf1dde Wiidh TRl matd o Fid8s.s Ml ¥ ithon
the forward side of the deletion section (step S43).
deleti®ren@diinm ofstdie dediet | ame w8t itdhnd S VMHHL @k liditidn

the playback start tine (presentation-start-tine) of
secttilm disherridtigm iinftar mald @ridyidask aarah tisaecon t he

backward side of the deletion section (step $S44).
(pre{s@I34]t i oNexttanthe iged)etdon:Isect i loer antisubsequeation file,
whic%?iglzgfthe backward side of the deletioﬁ section (step
S44) .

[0134]

Next, the deletion sectibn and subsequent sections
within the CPI of one of the clip information files, wﬂich
is on the forward side of the deletion section, are deleted
- (step S845). The deletion-section and preceding sections
‘within the CPI of the other clip information file, which 1is
on the backward side of.the deletion section, are deleted
and also, with regard to the remaining entries, the
SPN_EP start value is decreased by the length from the
beginning of the original file to the deletion end position
in order to correct the offset from the beginning (step
S46) (refer to Fig. 15). Then, for the clip information
files on the forward side and on the backward side, the
total number of source packets is corrected to the émount of
| the remaining sections (step 3847).

[0135]

Next, a process is performed for achieving consistency




within the CPI of one of the clip information files,
which is on the forward side of the deletion section,
are deleted (step S45). The deletion section and
precedi ng sections wthin the CPl of the other clip
information file, which is on the backward side of
the deletion section, are d¥-eted and also, with
regard to the remaining entries, the SPN EP start
value is decreased by the length fromthe beginning
of the original file to the deletion end position in
order to correct the offset fromthe beginning (step

: ) f L0 15) , _ | Py nmat i on
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files ont orward side and on't a
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the anmount of the remaining sections (step

is 10438 bolNeXdry dBo ProKesSrd Ssoud et {95 S84y eVing stc
consi stency -60- in the STC Sequence as a result of

seqidecpalsidlvilgdetaonid déher Cdn st Or PRSI ©fod iId€.one of
When the deletion start position is not a boundary- of

the tdBl ST SaquenDen (&1 bps S48) 5 cH hies SIC tisegteneerd Sside of
di vided at the deletion start position of one of the
the déeiidorsmttiom f {$tegp SME)ch arsl orhd erd asepushsd de
of the deletion section (step $S49), and the STC
subsgqifiHe 0 sl edpleattiqro stheer dalastiditoiorstiar tdgiostidd ofs tep
del eted (step S50). Wien the deletion end position is
- S30)not WhresbUrakde st iathersr @osdduient el § stap S3undary of
STC sequence is divided at the deletion end position

the oI HeBtage cl958R fidrmattitsh 54 eequence is divided at

the deletion end position of the other clip information file,
which is on the backward side of the deletion section (step
552), and the STC sequence at and preceding the deletion end
. position are deleted (step 853).

[0136]

The deletion editing of the clip AV stream file and the
clip information file is performed and thereafter, a process
is performed for deleting the real playlist.

f0137]

At first, a new file number is issued to the other clip
~AV stream file and the bther'clip information file, which is
‘on the backward side of the deletion section (step S61).

0138]

. When the start position or the end position of the
deletion section is not the boundary of the play item, the

play item is divided before and after the deletion section




which is on the backward side of the deletion section
(step S52), and the STC sequence at and preceding the
del etion end position are deleted (step S53). [0136]
The deletion editing of the clip AV streamfile and
the clip information file is performed and
thereafter, a process iS'ﬁﬂrforned for deleting the
real playlist. [0137] At first, a new file nunber is
issued to the other clip AV streamfile and the other
clip information file, which is on the backward side
of the deletion section (step S61). [0138] Wen the

(reftl@ils ROAY tiQN ,ora&o[;eth%nglegsifiteﬁ%g g{f the  del&tign

section I's not 't he boundary “o ay 1tem the

sectlldy ddeeMmd i tdiyi dedpefone and after the deletion
section -61- (refer to Fig. 7B), and the play itens of

thheidehetion section are deleted (step S62). [0139]
The file nunber of the clip information file, which
WiRe Fssdefuibest 6 864, cispSehfofmbiigocs! FRle, which was

information file nanme (clip information-fil e-nane)

. issukehlatini steef @orled itso sy tile tpleay:1iigt eémfanrnishe dvaddivar hame
side, which was created by being divided (step S63),
(cligndntfhemdélien dn ledintimeg phededs irefeqompl etedhy [BEAQLlay
item on the backward side, which was created by being .
divided (step 563), and the deletion editing process is

completed.

[0140]

When the deletion section of the clip AV stream file is
-1.not an intermediate portion of the stream (No in step 841),
it is checked whether or not the deletion section is in
confact with the beginning of the clip AV stream (step S$54).

- [0141]

When the deletion section is in contact with the
: beginniﬁg of the clip AV stream (Yes in step S54), at first,
the deletion section end time is written into the playback
start time (presentation start time) of the clip information
file (step S71).

[0142]

Next, the secticon at and preceding the deletion section
within the CPI is deleted, and the SPN EP start value is

decreased with regard to the remaining entries by an amount

corresponding to the length of the deletion section in order




When the deletion section of the clip AV streamfile
is not an internediate portion of the stream (No in
step $41), it is checked whether or not the deletion
section is in contact with the beginning of the clip
AV stream (step S54). [0141] When the del etion
section is in contact wth%he begi nning of the clip
AV stream (Yes in step Sb4), at first, the deletion
section end tinme is witten into the playback start
time (presentation-start-tinme) of the clip information
file (step S71). [0142] hbxt, the section at and

ko %Eeﬁ% and t'ﬁ&!’@% st ar iall(ﬂu:E 41%gacr eased W th

rggarggit-o the remaining entries by an anount
correspondlng to the length of the deletion section in
one&,_Gde tl@aQonuabbrt be ablsel phemethe iRegbRRclded
(step S72). [0143] Next, the total nunber of source

to Hackeicuns COMRChetha itrol dd & armiwits ofstidie g7&Imi ni ng
sections (step S73).. [0144] Next, a process is
pdiofidgdrred for achi eving consistency in the STC
sequence as a result of the partial deletion of the
cNepti, nbopmetress fisl perfbrecspéorf acaliky ingheonslietency
del etion end position is not the boundary of the STC

An e it S qBIeRE eSS a e STC ofeilen e rits adi vieded igin of
t he

the clip information file. More specifically, when the
deletion end position is not the boundary of the STC
~sequence (step 874}, the STC sequence is divided at the

‘deletion end position (step $75), and the STC sequence at

and. preceding the deletion end position is deleted (step

576) .

[0145]

Finally, a process is performed for deleting a play
item (step S77). When the deletion end position is not the

boundary of the play item, the play item is divided before
and after the deletion section (refer to 7B), and the play
items of the deletion section are deleted.

[0146]

On the other hand, when the deletion section is not in
contact with the beginning of the clip AV stream, that is,
when it is in contact with the end of the clip AV stream (No
in step 354), at first, the start time of the deletion

section is written into the playback end time




del etion end position (step 575), and the STC sequence
at and preceding the deletion end position is del eted
(step S76). [0145] Finally, a process is perfornmed
for deleting a play item (step S77). \Wen the

del etion end position is not the boundary of the play
item the play itemis di vidded before and after the
del etion section (refer to 7B), and the play itens of
the deletion section are deleted. [0146] On the other
hand, when the deletion section is not in contact
wWith the beginning of the clip AV stream that is,

e DAL UG I SN, LB ALl ol Y oo

gg1phe deletion sectionis witten into the playback end
time -63- (presentation_end tine) of the clip
i nfoargrgtion file (step S81). [0147] Next, the ‘
del eti on section and subsequent sections wthin the

CRexar, e tdel gbedtisheRee8dbn and tslih%s%ﬁ%@lntn weker; oref
e

source packets is corrected to the nu r
witheof Respar Rge deldted e@idy B BectdranstHS e S8 Jumber

[0148] Next, a process is perforned for achieving

of smansiesstpaimdetd g e rFEC el uenahamanyes ddrdsgdieding
parti al del etion of

to the remaining sections (step S83}).

[0148]

Next, a process is performed for achieving consistency
in the STC sequence as a result of the partial deletion of
~the clip information file. More specifically, when the
deletion start position is not the boundary of the STC
sequence (step 584), the STC sequence is divided at the
‘déletion start position (step $85), and the STC sequence-ét
and subsequent to the deletion start position is deleted
{step S86).

[0149]

Finally, a process is performed for deleting a play
item (step S87). When the deletion Staft position is not
the boundary of the play item, the play item is divided
before and after the deletion section (refer to Fig. 7B),
and the play items of the deletion section are deleted.

[01507]

Since the wvirtual playlist is a playlist_such that a

user-defined playlist is created by nondestructive editing,



the clip information file. Mre specifically, when the
deletion start position is not the boundary of the STC
sequence (step S84), the STC sequence is divided at
the deletion start position (step S85), and the STC
sequence at and subsequent to the deletion start
position is deleted (step*§86). [0149] Finally, a
process is perfornmed for deleting a play item (step
S87). When the deletion start position is not the
boundary of the play item the play itemis divided
before and after the deletion section (refer to Fig.

| d d‘f

thed‘ﬁ% SET %%&%Qay Inf:e egtvlitl? uaé ste_Tt aQCnC?eS not
|

inv y@é/noﬂnl‘g%s% TJ\}gt e%ttﬁgénggéﬂ&fﬁ%ﬁ éeltcis’ltar{$ Zgﬂsle%leeaqﬂ

£ild sarn:prtcffestél%ﬁ Mer B Nh thate dQaS ry% ol Vlﬂmélnﬁuth

del etion of the entities of the clip AV stream file

(ref@¥ dderid i k)i nf arimat ion dHdves f o N @Raidrit,hef ew th
_ (refer to. Flg 5)." Fig. 25 shows, in a flowhart, a

prod¥QCessigihqydsedwye p@‘rﬂwﬁlofqnm@dig g del ded efe a
' virtual playlist. This processing procedure is

virqerf grirad ist. [THiexsrptess si@ppSabeatirt hesf bewebantd in,
shown in Fig. 20. [0151] At first, it is checked

for shetrpdre ,orstregt 34%e odeltdtd dilowsdatitorshicwvrann Fig. 20.
internmedi ate portion of the play item (step

[0151]

At first, it is checked whether or not the deletion
section is an intermediate pertion of the play ifem (step
591). When the deletion section is an intermediate'portion
of the play item, the play item is divided before and after
" the deletion section, and the total number of play items on
.a recording medium is increased (refer to Fig. 7B).

- Therefore, it is.checked whether or not the total number of.
-play items has reached an upper limit defined by the system
{step 892). When the total number of play items has reached
the upper 1limit, since deletien cannot be performed, this
processing routine is completed. |

[0152]

On the other hand, when the deletion section is in
contact with the beginning or the end of the play item (No
in step S91), and when the deletion section is an

intermediate portion of the play item and there is a margin

to the total number of play items (No in step S$92), the play




S91). When the deletion section is an internediate
portion of the play item the play itemis divided
before and after the deletion section, and the total
nunber of play itens on a recording nmediumis
increased (refer to Fig. 7B). Therefore, it is
checked whether or not the ®ctal number of play items
has reached an upper limt defined by the system
(step S92). When the total nunber of play itens has
reached the upper Iimt, since deletion cannot be
perfornmed, this processing routine is conpleted.

iteh9182¢ dgfeﬁgg of here hapd. ; phen 3Q§eg§%ﬁt598t§§ﬁtk99ep

isin contact wth the beginning or e end

so3playattem §Noimé N sheR S94)scapd YbsNLibe QE'@Béoénd
section is an internediate portion of the play item

posftitloh hef ethe @el@EQbN séOtibe 1otabt tBEho@hdRt@Yof the -
items (No in step S92), the play -65- itens are
plavel etied diwidbospeei péetotetetaontisecitant (SbeptiS3pr
At this tinme, when the start position or the end
the posd t powi tion hef dehetdehesiet | sact Somptahdetbountayyitem
of the- play item division is performed at the start :
of Pusidebrtoon sdvet bonl posieleredf the del etion section,
and the pl item -of the deletion section is deleted.
Indqﬁkﬁ&ﬂ¥|%ﬁpﬁ%ﬁﬂbk%ﬁﬁY|ty [0153] Up to this point, the
present invention has been described in detail while
r df%5ilng to the specific

Up to this point, the present invention has been

© described in detail while referring to the specific
embodiments. However, it is obvious that a person skilled
in the art can modify or substitute the embodiments within
the spirit and scope of the present invention.

{0154]

In this specification, a description has been given
with emphasis on an embodiment in which deletion editing is
performed while obeying the AVCHD standard of a clip AV
stream recorded on a recording medium in accordance with the
AVCHD standard. However, the gist of the present invention
is not limited to the embodiments. The present invention
can be similarly applied when an editing process is
performed on a recording medium recorded in a data format in
which a clip information file forming a pair with a stream
file, in which information on a stream, Which ié necessary

to reproduce the stream, is described, exists, and the data




enbodi nents. However, it is obvious that a person
skilled in the art can nodify or substitute the
enbodi ments within the spirit and scope of the
present invention. [0154] In this specification, a
description has been given wth enphasis on an

enbodi ment in which deletid®-editing is perfornmed
whi | e obeying the AVCHD standard of a clip AV stream
recorded on a recording nmediumin accordance with the
AVCHD st andard. However, the gist of the present
invention is not Iinited to the enbodinents The

fom%rdte%%rhtt '1@1"%2;“ Lh1SAN € Friy ARRl eqn ‘M?aegc Phat

I t1ng proc SS I'S per orms on a recor Ing ne

plaf,Jr SGUHed i o 1481 § QY TRk i dh n"&e%hs yClﬂoD fe\%ﬂi@é Yhe

file forn1ng a pair Wth a stream

playdHcar TRIHAR O A S A i G- d 5 r!iei(?ﬁess.@' WHedFibed, are
reproduce the stream is described, exists, and the

dﬁ@é@-d@%ngfqmﬁaklﬁﬁnhﬂj@ hg a playllst forned i'n such
a manner that play itens, in which information
ngogessary to reproduce t he pl ayback section of a
‘relevant streamfile is described, are arranged al ong
the tumeaayi SthgOpbbkentniaunsnmaiyn hhe peesedtisclosed in
i nvention has been disclosed in the formof exanples,
the dodnsledulecamgtlelse eomdststhwed.dasidieibrg cdnistirtued tasebeting
In order to determne the gist of the present
limijtede fihiegetot-he Iol ainversifouldgtisentiale it hientgd st of: the

consi derati on.
present invention, the claims should be taken into

consideration.




-67- CLAIMS 1. An information processing apparatus
for performng editing control of one or nore AV
streans recorded on a recording medium the

i nformati on processing apparatus conprising: editing
control neans for editing an attribute definition
file for defining attributey-of an AV stream the
attribute definition file existing in a pair with each
AV streamfile recorded on the recordi ng nmedium and
a playlist formed of a plurality of pieces of

pl ayback section data that specify a playback section
of the AV stream at the p}ayygstart point and at the
play end point; and deletion editing neans for

- par.forpy Q%%r?r@it%tdrp@:ro%@s% 'ng;] REREESE N RIAHAH rming

section data of a relevant etion section in

edlfﬁsc_pc&&etf@l soflebed | On mehid iNg st ASdNICHd Qe ddPMBR a
user, wherein each piece of playback section data has

. recca::d_mjm@@di@m cigli 1 o5ttt Tord herd demdirag elpppraaedi ng
pl ayback section data, and the editing control neans
commghet ©mg nes whet her or not the connection condition of
the playback section data to be deleted by the
- deldéttiioy ednttinegd  means ifora ecdnding em an t nibudck
' seam ess play is possible, and corrects the content of
defignitbtarny ifbute def iddfinomd id drrtespodiang Ab gtheam, the
pl ayback section data positioned i mediately before
attyibytes pipfsiavittoion file existing in a pair with each AV

stream file recorded on the recording medium, and a playlist
formed of a plurality of pieces of playback section data
that spécify a playbéck section of the AV stream at the play
start point and at the play end point; and

deletion editing means for performing a deletion
-editing process on playback section data of a relevant
deletion section in response to a deletion editing
instruction from a user,

wherein each piece of playback secticn data has a
connection condition with the immediately preceding playkack
‘section data, and

the editing control means determines whether or not the
connection condition of the playback section data to be
deleted by the deletion editing means is a condition in
which seamless play is possible, and corrects the content of
an attribute definition file corresponding to the playback

section data positioned immediately before in response to




-68- the determination result. 2. The information
processi ng apparatus according to Caim1, wherein,
in the playlist, one or nore narks serving as an
entry position along the tine axis, at which a user
may randomy access the pmééback section data arranged
t hereal ong, a section bet n adj acent marks and a
section fromthe final mark to the end of the fina

pl ayback section data each constitutes a chapter, and
the deletion editing instruction fromthe user is
perfornmed in units of chapters. 3. The information

according to Caim2, wherein ,
theF§é¥§¥§?4§2§HﬁnK§§%fg a real glayllst for an origina
tit | epnithe FeeahnaRlaw ;3% %'sqglg;%lqﬁga%a'trﬁss Ueh 8 4i.

manner that the corre I ng the attribut

claidefi NigHaomefi | ed sse 18y 5801 St e otk 'rﬁbzﬂk@yw
“sect’ion data in accordance mnth the order in which a

as & @Ay igodacted iy aHeGomd Nk Nedi UMy kh & user
user-defined virtual playlist in whi'ch one or nore

may piseekRsnlof {aydmakhe sEdvidaiact et defersrtahged
sections of the attribute definition file registered

theremlamey,ofa tdee-trieal ptayddrstasdjpreentcmeatled dnd a section
nondestructive editing. 4. The information processing
fromappar dtims: laceorditng tthe - e@chiafl 3;hewhEme In,p whdre ¢k usertion
instructs the deletion of a real playlist, the
datadelaghi @enedilttinieg sreamhaddieat,eanchd ha elehatnitom\e dittrigam
. and the deletion section of the attribute definition
instppcE iesr fesForidiend sy tife DR fstiessinighginits of chapters.
3. The information processing apparatus according to
‘Claim 2, wherein the playlist includes a real playlist for -
an original title, the real playlist being formed in such a
. manner that the corresponding section of the attribute
definition file is sequentially registered in playback
section data in accordance with the order in which a stream
is recorded on a recording medium, and a user-defined
virtual playlist in which one or more'pieces of playback
section data that refers to sections of the attribute
definition file registered in one of the real playlists are
created by nondestructive editing.
4. The information processing apparatus according to
Claim 3, wherein, when a user instructis the deletion of a
real playlist, the deletion editing means deletes the

relevant AV stream and the deletion section of the attribute

definition file corresponding to the AV stream and




-69- thereafter deletes the playback section data of
the deletion section in the relevant playlist, and
when the user instructs the deletion of a virtua
playlist, the deletion editing neans deletes only the
pl ayback section data of the deletion section in the
rel evant playlist. 5. The 14¥for mat i on processi ng
apparatus according to Caim3, wherein, when the
mark position of a chapter indicated as a deletion
section by the user does not match a boundary of the
pl ayback section data, the deletion editing neans
t empor arjly di vides the . pl ayback sectiqn d .
the S e tne daf R e SH 108 T gl et ion
t hereafter I t.he deletion editing of the
Sec%%g]yblélcﬁghese%et |e3ﬁa%d{a3%n%oln]thsgzl’nealdx% n the deletion '

S@AkhORH By sLhe iin.%ft‘}gl%tsi QR PHRGET AT FPRALALYS A1
gto daim3,

accordi ng _ wherein the 8 a?back_sectlon
plaﬁ?ﬂé%}ﬁ%hé'Héyéﬁﬁ?dﬂbdf%gﬂqtﬂBﬁné*Eéﬁﬁﬂﬂ@Qkﬂgnthe

condition with the imediately preceding playback

playBReid R datan idL e nheidalt iin it iseaneshe! ay
is possible, and the attribute definition file has

releviafrar MA@ s3UCh that the connection condition with

the imrediately sueceedi ng pl ayback section data

i Bdi cahesinfbeimbed car proteseaniyeappplrayuss apassihhg, to

and when the editing control neans del etes playback
Claigedt,i oherdding ofican tihet eravddiratss oant icdn aalcbvag tehre
: time axis in the playlist forned of three or nore
-indipﬁéeéga@fapmgﬂﬁadpnsgemm@mn by the user does not match a
boundary of the playback section data, the deletion editing
means temporarily divides the playback section data
containing the deletion section at the mark position and
thereafter performs the deletion editing of the playback
‘section data contained in the deletion section.

6. The information processing apparatus according to
Claim 3, wherein the playback section data has information
such that the connection condition with the immediately
preceding playback section data indicates whether or not
seamless play is possible, and.the attribute definition file
has information such that the connection condition with the
immediately succeeding playback section data indicates
whether or not seamless play is possible, and

when the editing control means deletes playback section

data of an intermediate portion along the -time axis in the

playlist formed of three or more pieces of playback section




_70_ data, the editing control neans rel eases the
setting of the seamess play with the imediately
precedi ng pl ayback section data in the final playback
section data on the forward side, which is left after
deletion is perforned, and _releases the setting of
the seam ess play with the 74-medi atel y subsequent

pl ayback section data in the attribute definition
file at the start on the backward side, which is left
after deletion is performed. 7. The information
processing apparatus according to Caim3, mherein,

dard'ihe SR AR e TP T oy g b
searm;sas 1,4 g%dcgis eéﬂé”h eccu %g&lé’@é&iﬂ%%ﬁ%ﬁéé‘ﬁ

msans tO t nni ng

.secﬁcﬁy% SEE RN flq?éla m}r at@&og@étfmbe@ém'm alder

deletion is perforned. he 1 nformation processing

forRRRAIAIS, agpiliing 1ort G AldR He MBI G N 4 K PESMRAEK and
section data in the pl ayli st has sequence nunbers

relddwis are GNSEGY ioRldhrandntessalgng, dhen tine axi s,
the mark has nunber reference information of the

immeal iaytedck seeidgrerdatsd 4vhadi dedthiomaddebelongse and
the editing control neans corrects the sequence nunber
attfouthe delfaybadlors editlicormtdattee ta-antii ain tites Meadoetdngisde,
in the mark at which a chapter that is a deletion
whicdedtsi drefits afdeiretded edricdbrs uilss grpudmirmeed ks on the basis
' of the nunber of pieces of deleted playback section
ddt a. Tbe Théormhbdimnt PoRCEPEdagsEbagpparatgsording to

according to ' R
Claim 3, wherein, when there is no mark at the beginning of

the playlist as a result of deleting the playback section
data of the deletion section, the deletion editing means
attaches a mark to the beginning of the playback section
data that becomes a beginning after deletion is performed.

8. The information processing apparatus according to
Claim 3, wherein the playback section data in the playlist
has sequence numbers that are consecutively provided along
the time axis, the mark has number reference information cf
the playback section data to which the mark belongs, and

the éditing control means corrects the sequence number
of the playback section data to which the mark belongs in
the mark at‘which a chapter that is a deletion section is
~deleted and subsequent marks on the basis of the number of
pieces of deleted playback section data.

9. The information processing apparatus according to



-71- Caim3, wherein the deletion editing neans
achieves consistency in an attribute definition file
corresponding to the AV streamthat is left after
deletion is perforned. 10. The information processing
apparatus according to Caim3, wherein the deletion
editi ng nmeans achi eves coﬁglstency in the attribute
definition file regarding tinme stanp information of
the streamthat is left after deletion. is perforned.
11. The informati on processi ng apparatus according to
d aim 10, mherein when an internediate portion of a
str am, fil.e | the deletion.editin

Claifl s WV g‘retgﬁoﬁlal I BT RS wo
conglétee% tnhee.mdea Ill%ute 1%rltt1]o% Cﬁlriee ﬁeﬁén‘?ﬁng to

proces |ng app ara us accor

‘the ﬁﬁch Sk Y, d8fd rl'etfto%hﬂﬂéfre £AUAIds 5 Fip fn{éd

ornati on on eac entry p0|nts (EP

ang . rapdamyracqeesbhl Erb@eés@ﬁgf appardicng %EE%%%B@' €o
is arranged, and the déletion editing means corrects

Claithe,Offhegte iff ARt RR 1RQWNRING By akaPWHhieves
correspondlng to the deletion section in the EP map

'consu@ttelmypqmt itoe Backoimid d pitrie idel elilen respaldiony time
13. The information processing apparatus according to

stan@ dinfiokta tileer @fn thien sttheaat tthistuties deffitniafitenr fddletion

i nformati on on each EP section is nanaged as an STC
is psedoenece,. :

11. The information processing apparatus according to
"Ciaim 10, wherein, when an--intermediate portion of a stream
file is to be deleted, the deletion editing means divides
the original AV stream file into two files at the deletion
section.

12. The information processing apparatus according to
Claim 10, wherein the attribute definition file contains
EP_map in which information on each of entry points (EP)
that are randomly accessible in a corresponding stream file
is arranged, and |

the deletion editing means corrects the offset from the
- beginning by an amount corresponding to the deletion section
in the EP map in the poition backward from the deletion
section.

13. The information processing apparatus according to
Claim 10, wherein, in the attribute definition file,

- information on each EP section is managed as an STC sequence,




and the deletion editing neans corrects the STC
sequence in the attribute definition file
corresponding to the deletion section of the stream
file and. subsequent del etion sections. 14. The

i nformati on processi ng apparatus according to C aim
10, wherein, if the deletiﬁﬁ‘position is not a
boundary of an STC sequence, the deletion editing
means divides the attribute definition file, deletes
the STC sequence at and preceding the del etion
position; and corrects the offset fromthe begi nning
within the STC sequence at and subsequent to the

del etion position by an anmount corresponding to the .
| engd i ofe d NG, delati n%%(i{dé %rljeﬁ:tér%é ?‘IQ,{ 'E%tdeu%'?lce in
processi ng apparatus according to alm 4, whereln,

the WheRr 1 bet deh&t i 00 864 L M Mot Pesr&@hindl By 4d dS1dOion

be perforned by destructive editing, the deletion
secellbi i 6 PRANSt bSO PEIL B diSsspheit Qe Bt 1dNAs&ftions.
the virtual playlist that refers to the sane del etion
sdat.i OIThel Gn ATrniafienmince aioee ssipig awishedt daiding to
performng editing control of one or nore AV streans
Clairechl dechere n, retorik nipe wedi emm pddietiod arsmaidtom
processi ng nmethod conprising: an editing control step:
bourgfamdief ngn ST Gtsequrie:, ddi¢ nieionidn |elftorngaieanmg
attributes of an AV stream the attribute definition
divides e satrgihute gofinididn obicke Avlelztes the STC

sequence at and preceding the deletion position, and

and

corrects the offset from the beginning within the STC
sequence at and subsequent to the deletion position by an
amount corresponding to the length of the deletion section.

15. The information processing apparatus according to
Claim 4, wherein, when the deletion editing of the real
playlist 1s to be performed by destructive editing, the
deletion editing means also performs the deletion editing of
the virtual playlist that refers to the same deletion
- section.

l16. An information processing metﬁod for performing
editing control of one or more AV streams recorded on a
- recording medium, the information processing method
compriéing:

an editing control step of editing an attribute
definition file for defining attributes of an AV stream, the

attribute definition file existing in a pair with each AV




streamfile recorded on the recording nmedium and a
playlist fornmed of a plurality of pieces of playback
section data that specify a playback section of the
AV stream at the play start point and at the play end
point; and a deletion editing step of performng a
deletion editing process 6@‘p|ayback section data of
a relevant deletion section in response to a deletion
editing instruction froma user, wherein each piece
of playback section data has a connection condition
with the imedi ately precedi ng playback section data,
di.n the editli cant tep, it is chec f ‘
serdif 0d BRdd LGt S Samt i d ey SBL A B AV ot
t] t : il t [ it g
o A o b i B e L By e ks

thab?%%%c@@ 204 4 condant: f &0 i tay bute defdnidioniay

iT'e corresponding to the playback section data

staOYdiinnethd rarediral ¢lna pefrd dinwcordeeted in
response to the determnation result. 17. A conputer

PROgEABLWHh! baf th Aga seeppuifeper€adalng af denet ise as
to enable a conmputer to execute processing for
editperdf @rudeg edirt iplg ek deaifi nelara nof ea Aé Idvaairs
recorded on a recordi ng nedium the processing
-deletdmpr issictg.onan redictsipogiscorta ¢l dstley iofn ediittiingy an
- attribute definition file for defining attributes of
instgmcAVost feam & heerattribute definition file existing
in a pair wth each AV _74_ _ '

wherein each piece of playback section data has a
connection condition with the immediately preceding playback
section data, and

in the editing control step, it 1s checked whether or
not the connection condition of the playback section data to
be deleted in the deletion editing step is a condition in
which seamless play is possible, and the content of an
attribute definition file cbrresponding to the playback
section data positioned immediately before is corrected in
response to the determination result.

17. A computer program written in a computer-readable
format so as to enable a computer to execute processing for
performing editing control of one or more AV streams
recorded on a recording medium, the prodessing comprising:

an editing control step of editing an attribute

- definition file for defining attributes of an AV stream, the

attribute definition file existing in a pair with each AV




streamfile recorded on the recording nmedium and a
playlist fornmed of a plurality of pieces of playback
section data that specify a playback section of the
AV stream at the play start point and at the play end
point; and a deletion editing step of performng a
deletion editing process‘dﬁ‘playback section data of
a relevant deletion section in response to a deletion
editing instruction froma user, wherein each piece
of playback section data has a connection condition
with the imedi ately precedi ng playback section data,
by 1 editi cant step, it is checke t.her.
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response to the determnation result.

a deletion editing step of performing a deletion
editing process on playbéck séction data of a relevant
‘deletion section in response to a deletion editing
instruction from a user,

wherein each piece of playback section data has a
connection condition with the .immediately preceding playback
section data, and

in the editing control step, it is checked whether or
not the connection:condition of the playback section data to
be deleted in the deletion editing step is a condition in
which seamlesé play is possible, and the content of an
attribute definition file corresponding to the playback

section data positioned immediately before is corrected in

- response to the determination result.




