DESCRI PTI ON | NFORVATI ON PROCESSI NG APPARATUS

| NFORMATI 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 nedium to an information
processi ng nethod, and to a conputer program For
exanpl e, the present invention relates to an

i nformati on processing apparatus for editing content,
such as an AV stream which is captured using a video
canera and stored on recordln medium to an
“information proce55|5§ and to a conputer
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content, such as an ream I'S"stored on a
recordi ng nedium in such a manner as not to conflict
wth a play-only standard format, to an information
TechnPkQ¢egskng method, and to a conputer program In
particular, the present invention relates to an
jof@r et i on processi ng apparatus for naintaining the
conpatibility with a play-only device and for ,
Ties f orasagt etht-eéngibn delletesceost gat ifAfcamat2on
recordi ng mediumin accordance with the format of a

"proceSBLﬁgnﬁpparanuBﬂﬁOKﬁ@Enﬁ@xﬂﬂ@@E&ﬁl@@1&&h@0®x0ﬁ@%dﬂmﬁa
conput er program
information  content recorded on a recording medium, to an
information prqcessing-method, and to a cOmpdﬁer pxogram.
For exémple, the preéent inventioﬂ relates Lo an inforﬁation
processing apparatus for;editing content, such as an AV
stream, which is captured- using a video camera and stored on
'ra,reCOrding<medium,«td an iﬁf@rmation proéessing method, and
to a computer program.

{0002}

More particularly, the present invention relates to an
infozmation processing apparatus for performing an editing
--:px0cessron conﬁent,rsuchlas ah AV’stream,_which is_étored on
a recoyrding medium, in such a:maﬁner as rnot tOrconflict with-
a play—dﬁly standard format, to an information proéessing
method, and to a-computer program. In particular, the
present invention relates to an information preocessing
apparatus for maintaining the compatibility with a play-only

device and for performing editing to delete centent on a



Background Art [0003] D sc-type recording nedia
to which optical reading is applied thereinafter
referred to as "optical discs"), such as DVDs
(Digital Versatile Disks) and CDs (Conpact Discs),
have rapi dly beconme popul ar for applications of
storing conputer files.and_spvie streans Optica

di scs have a | arge storage capacity and random
accessibility. Unlike contact-type magnetic recording
medi a, there.are no concerns regardi ng wear and
damage on a recording surface as a result of reading,

head cra or_the like. Furthernore,_ the d| ,
recod s P BEP LB, Py RR N APE IR GPeqfOried ff 2 stream,
to aaCC|%enR%kh de%e%g%sg% ethIn recent earsés QH§I0a|
di $CS°hETetal'sB BEER MA8%F§ u§§ﬁ 5?’ e Pn&1°0

proggg&ordlng nmedi a and external storage devices for
conmput ers. [0004] Since disc-type recordi ng nedia

BackgkBuhangdegl y accessible, when an AV streamis
recorded, it is possible to efficiently find a
fayosste scene. Furthernore, since access to data is
performed in a non-contact manner, nedia can be used
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Furthernore, in recent years, as the recording -
appltapachtyedhadise- ryperkedordi ag Megiachas dinesLgseduch

video caneras of the type that store novies on a disc
as DVBsplBieiv&alpversoushy Dseds)eecoddChg t(@pephavte Discs),

appeared (for exanple, refer to Patent Docunent 1).
have Fpapédappbeconhepapnber 6brusepd ichtDuUDsyiode s toaneras

has i ncreased year by year fromthe year 2000 and
compyiieh EhheFasdndereviel gtygense t Rptirpluddser hagle a

i mge quality and high ease of use, such as editin
largges f%%%s?%P%ClFEO@GF random acce331bll1ty.- Unlike.

contact-type magnetic¢ récording media, there are no- ¢oncerns
regarding wear and damage on a recording surface as a result
of reading;-heéd crash, or the 1ike;, Furthermoie, the disc
. surface is sturdy, and the risk of data being aecidentally
deleted is low. 1In recent years,,dptical discs have also
been widely used as external recording ﬁedia and external.
storage dévides for computers. |

[0004]

Since disc-type reéording media;are;random1? aCCessible,
when an AV stream iLs recorded, it is poséiblé té efficiently
_find a favorite scene. Furthermore, siﬁce access'tO'déta is
performed in a non-contact manner, media can be used without
causing them to be deteriorated.

fObGS]



When the convenience of a user is considered, it is
desirable in recording applications that a novie
stream captured using a video canera or the like is
fornmed as individual parts for each recording section
or for each playback section so that editing, such as
del etion of sone parts, cambe perfornmed. On the
ot her hand, there has been a demand that a recording
medi um on whi ch recording and editing operations have
been perforned may be taken out as desired froma
recorder, |oaded into a play-only device in a house
%&ﬁ%ﬂ%ﬁ# and the user want s to eM/the tured
XV hdntTors [566?? 8c6?8?ﬁ FE@ gepgcity
that is majnl et.ed. at plications for
of dls% ane?%gfd in AWEﬁ% ﬁ vaﬁ@ggegsg%B & |ngcﬁlfﬁas ot
n c a iId ity _ -
the RLLILALOM CLEOREDINY ?Eﬁcﬁl%ns B Eisagh §r oy

sede§é3@£a§ﬂgat§8éch£béa ?B@a&%@aQQngeQaQ%ﬁ@ f oLt for
a high-definition (HD deo canera 008] At this

Pate®Oi Décumdet el on ?théﬁg piiel dekehbf®ed oROLLLRR Off pvp
a section of a strean1recorded on a nmedi um may be one

vide®fcdberdol how NgctvastypesarnoRdestiugiowe t8ei B 2000
for deleting references froma playlist so that

and #fiudh esameeaonbyraotoddeduby tbhehes et randst b€ stipRadmage
data remains on the nediunm and destructive editing

qualityy amcdublolh deket g ustr,eamdatas retordey lonimg possible.
medi um so as to restore the recording capacity. In
tI@dedt t er destructive editing, there are problens
regarding a streamformat. This point will be
a@§%}|q&gquﬂqﬁ@1qqﬂﬁmﬂf ‘& user 1is considered, it is

desirable in recordirng 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 med;um on which_recording’and |
editinq operations haﬁe.been perf@rmedrmay'be taken out as
de;iﬁed from.a:recorder, idaded into a ﬁlayfonly device in a
héuse and played, and the user wants to %Lew'thejcaptﬁred
movie on a TV monitor. |

[0007]

Accordingly, as:a Sténdard that is mainly-targeted at
applications for video cameras, in AVCHD (Advaﬁced Video
Coding High befinition), recording compatibility and

- additional recording compatibility functions are added to



As a streamfile format of AVCHD, an MPEG ( Movi ng
Picture Experts G oup)-2 system has al ready been

deci ded upon. According to the MPEG system
specification, in order to achi eve synchronization
bet ween audi o and novi e packets, several pieces of
time stanp information are used. [0010] In the
MPE&R2 system there are two types of streans: PS
(program strean) streans and TS (transport stream
streanms. In AVCHD, a packet structure in which 4-byte
TP extra header() is attached is used. A TS streamis
forned in such, a mapner that video and audio data is

eSTARA Ry 2 -SBeCiihedt e pheketeln? a frkadtpireat for a
.. Length. Wen a eamis to Dbe reproduced, it is
DI Sty (Y] B S FTaPTana (hen  decoded. As a
COQ%%%%ﬁnce, unl ess the time intervals are adjusted
R "consi deration of the status of the buffer, an

fl dey 14l i d Q= '
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er o recédi ver, ereb ucting t

poriGAIH &6 Haldle; of St ream plAYbACK, rF8 NI S FEMBAN may be
when streamdata is recorded on a recordi ng medi um or

ond S AHONUSEIh 18 Buo MEFSE i N iRl UM Sihd ablifring for
information on the arrival tine
deleting references from a playlist so that titles are only
mnot .seen by the user: and the stream data remains on. the
“medium; aﬁd destructive editing for actually deleting stream
.data recorded on a:. medium so as toe restore the recording
capacity. - In the latter destructive editing,. there are
problems. regarding a stream format. Tﬁis point will be
described below.

[0009]

As a stream file format of AVCHD, an MPEG (Moving
- Picture Experts Grqup)fz.system has already beenldeCided
upon. According to the MPEG system specification, in order
to achieve syﬁéhrohization~betwéen audio and movie packets,
_séveral pieces of. time stamp information aré used.

{06010]

n the MPEGZ sy$tem, there are two types ofrstreams: Pg
{program,stréam) sireams and TS (fransportrstream} 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



of data for data reproduction is necessary.

Therefore, a tinme stanp (ATS) regarding a data
arrival tinme is inserted into all packet data
transmtted in a TS format, and packet data is
reproduced on the basis of the information on an
arrival tinme. [0011] When a streamis to be
recorded, packet data received at a specific tine
interval is recorded on a recording nedium On the

ot her hand, in order to reproduce recorded packet
data, a counter with which packet data is transnitted

decoder of ! k t

inth oS EFRSES R BnoyELanbere) LePEh | nBFar reém”els to
Such, i ,

be 5?%%%3 %?3 ggunaegggﬂ £Fh§02%un gr rg hereo | Shen
decbaégfteg Qteohggqg@%gt gg&es Vaen ttafner %9_ 981 s are

2ta | € repr ced, the ti1me interva
adngt&@ @ggﬁe&oﬂgiaew@%ﬁ Be {ransEhihedor fne buffer, an

.a-buffer of the decoder is determ ned on the basis

ovePflctnbeoEOéJHt§ﬁde\é§k§!@w098t aknedd Rot Becpacket tthat duf@er of -
the basis of the counter value generated by the ATC

a rE8¥NYEF, BReAISyi shatiaehedgt ehpackamlldakanaandet ket
packet data is output on the basis of the ATS when

- stréabapisybacke rEprodutedrehsohhewA¥GHBtsbandaada iits
is stipulated that a single ATCis -provided in one

recsotdednothi hercanddihg W&8ium oontisnwepgshyucedr dased a
nmonot oni cal Iy [0012] "The description returns to

recoheiedi nédgunf - delibebhg anfprwatmivhepnatbecrirarviad time
whi ch deletion editing is to be perfornmed b

of @@%@r@@il@@tédr@PﬁedP§taﬁﬂlﬁﬁeﬂﬁé@ﬁﬁﬁéyporF%@ﬁeforer 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'baéis of the information on an
arrival time.
{00111

. When a stream is to be,ﬁecérded, packet datarreceived
at a specific time interval is reg@rded'on a recording
medium. On the other hand, in order-to”reprodUCekrecorded*
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 specifie time interval 1is 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 1s to be reproduced,

the time interval at which packet data should be transmitted



- of a stream the ATS possessed 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

begi nni ng of the second half thereof are '

- nowcontinuous. Therefore, it becomes not possible to
mai ntain having only a singée€ ATCin the streamfile.
[0013]. [Patent Docunent 1] Japanese Unexam ned
Pat ent Application Publication No. 2004-120364
Di scl osure of Invention Problens to be Solved by the
I nvention [0014] - 7 - ' Enbodi nents of the

. present inventio Vj.de_a i i nf-onLpat il ;
co- 200k 1 SRLPACBA0Y} Op=PgBHBER e, BICLRE, Lo of ehe

-couﬁ%%%i cﬁé”ﬁ&ﬁ%aiﬁéﬁhiﬁstﬁ@ p¥crbteamtawhi oh ithe basis of
captured using, for exanple, a video canera and is

the{ﬁ?&ﬁ@@ﬂ@@l@erﬁéﬁégéﬁgdnﬁ | URe ATSURBLL®Er, an ATS is
ormati on processi ng nmethod, and a superior .
attSONPYtES PEOE@niata, and the packet data is output on.
the basis of the ATS when data is to be reproduced. 1In the
'AVCHD standard, it is stipulated that a sinéle 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-iﬁ-which deletion editing.isxto bé
performed by destructive editing is an intermediate portion
of a stréamf-the'ATS pOSsessed‘by thé packet data at the end
of the first half of the rémaining:stream and the ATS
'pésSéssednby the packet data at the beginning of the second
.half thereof are nonrcdntinuous. Therefore, it becomes not
rpossible-to maintain haﬁing only a single ATC in fhe stream
file. |

[0013}.

- [Patent Document 1]

Japanese Unexamined Patent Application Publication No.
2004-120364 |
Disclosure of Invention

Problems to be Solved by the Invention

(0014}



[ 0015] Enbodi ments of the present invention

provi de a superior information processing apparatus

that is capable of performng a process of editing

content, such as an AV stream stored on a recording

medium in such a manner as not to conflict with a

pl ay-only standard format, a superior information

processi ng net hod, and a superior conputer program

[ 0016] Enbodi nents of The present invention

provide a superior information processing apparatus

that is capable of maintaining the conpatibj wth |

a Breed Bt 2 eA c@%wef%?%elr%?%wl &Y superior

del ete content on a recordlng um.in ac rda ce
infGFRRCERE POOHRESOPIa BoREaH S st BaporP b PP F nat

ediﬁégégggépg% Lgﬁghtggdaﬁo% p%%%%%ﬁi??ﬁ%&ﬁr1Er8gp9ured
iment s o thg grgggné mQ¥Sn%h§lea cB?SQd”@HGa

USlnﬁ V|8m1%§a?ﬁe ove- 4escr | pro

rec?ﬁagﬁglﬂgdiﬁm L LS e?§?§cEn@grﬁg€18£eéfaﬁegg¥ﬁgtﬁ@@hod,

reYis provided a ormati on : processing
dagpgﬁ VETN o] N oT-T el & Dy edi.ting control of one or
an gv s?reaﬁsﬁreco?%ed on a recording nmedium the
|rﬁ651gq|on processi ng apparatus i ncl udi ng:

Hltably

Embodiments of the present invention provide a superioxr
information processing apparatus that is capable of
performing a process of editing content, such as an AV
stream stored on a recording medium, in such a manner as not
to conflict with a play-only standard format, a superior
information processing method, and a superior computer
program.

- [0016]

Embodiments of the present invention 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]

Embodiments of the present invention have been made in

view of the



"editing control nmeans for 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 -formed of a
plurality of pieces of' playbacksection data that
speci fy a playback section of the AV 'stream at the
play start point and at the play end point; and
- deletion editing nmeans for performng a del etion
--editing process on playback section data of a
- aboweeldnsanti ael ginarl aect | Ardcordiasponseat Hiasdebspeon of
~editing instruction froma user, ' wher ei n each
the pmceerdf iplveriizick sddiemn datprdrasded comnecfoomation
condition with the inmedi ately preceding playback
-+ proc@atiingn apaeatard for panfomwing mAtomyotomkant of one
determ nes whether or not the connection condition of
or moyE glVaydERMsedte G £t ¢ geecording megiyme the
. del etion editing nmeans is a condition i‘n whi ch
inforaahilods PAOAR S b SHIAA & Eihd HortE S’ t he cont ent
~of an.attribute definition file.correspondi.ng to the
SPATbARK SEBLTOR BRERSpoST: FohEd oAt PR ST or o
. defini %g%p%qi% %%:'dé%fhﬂﬂgaég%fggﬂégglé¥]éﬁ%&&tétreamr 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 tpé play -
“start point and at the play end point; and
-deletion- editing means foriperforming.a deletion
Péditing process on'playbadk section data of a relevant
deletion sectioh in- response to a deletion editing
instruction from a user,
wherein each piece of playback section data has a
connection condition with the immediatelyipreceding playback -
'seétion data, and
.the editing control-means determines whether ot 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 an enbodi ment of
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
pl ayback for which continuous synchroni zed pl ayback,
nanely, real-tinme playback, is guaranteed, that is,
as aclip. Aclipis fornedgsby a pair of a (clip) AV
stream (CipAV stream), which is the main body of
nmovi e data, and a clip information file
the(@ﬁFﬁFﬂ#@ﬁﬁﬁPnoﬁ?SH§tan attribute definition file for
def|n|n various kinds of attribute regarding a
(chipys8 AV stream Playback section data for
speC|f ect on of an, AV stream usin
FEr St S e s ey i @Cf%nac%%o%o‘—ge%mg
ten1 Pl

appgr?gﬁaeacs Enodot £8) apleRbphinebY OF PhaVprlfiReare

Li st hat .
inviRL S 5) EBF ?onsgwﬁéékfﬁﬁ??§t %ecoﬁegg?r%?eﬁéfﬁ%ta video
candl§&, V&ﬁ&egsb¥e8 Eﬁ%ﬁatgoglg$llectloﬁn fh&agéay%h§éh isg a

one’or nore nmar serve as entry pOSItIOﬂS or

unifNBed Sél§5€1H%aﬁfgyﬁggﬁngPewﬁieﬁ axheiahohe which

t he a ove- ment 'ayback section data is

syn@ﬁféﬁgsgd 61§§5abﬁn Hsﬁ@@9n adhacenhe "BLESLABH, t g

section from final mark up to the end of t he
quathnebedl ayhaekjsechon datp. -alllipeashféonsiaby a pair

chapter. Deletion and other editing instructions
of ArQaLipE neestaegmpeciopaedstpesn) | swhickhapt ens. mdhe

playlist includes two types of lists: a real playlist
bod{ o6 f ohbgiealiatal | @ad ahtthpi snformetdion Siutd a manner

that correspondi ng sections of an attribute
(Clitefnfotmanibn) eadr ensequenbiibb| gefégitienetiia foz

pl ayback section data in accordance with the order in
defihinyg wasipeankindeectrdetirdhuber eearudhgd nedi ahjrantlV

a virtual playlist to which a section of an attribute
str@@miniEl@ﬁbacﬁeseégngpeﬁéaalﬁognépgﬁlfﬁéngeﬁlPlayback

€Ia ylists is referred to only._The virtual plagllst
secii0R ggeandeV|ﬁEaeﬁmayﬁF§9 poPHRY BF2BhePBilhofed & play

pi eces of back section data_generated by .
endnaﬁa%gt%ﬁc??%ie@dﬁtpﬁav ﬁé@@ofPngIVﬁ%L & gherality of

instructs the del etion.of a

th {
Pla&e+%?W%naaa.??ﬁanﬁﬁanélaaﬁeFég Eéﬁ%?%%ﬁSSe%?F§ﬂ§né?ag]
playfkgga?ﬁl fkhe aggegl EESV e p y Q%&Sr 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 ig arranged.
A section between adjacent marks and the section from the

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



definition file, and then the deletion editing neans
del etes 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 neans del etes only the pl ayback
section data in the deletion section of the playlist.
[ 0021] More specifically, enbodi ments of the
present invention relate tal@n information
processi ng apparatus for perform ng deletion editing
[ oheyj the AVCHD f.ormat with regar.d.to an AV
eac\g] floe:m % g 1€ %eletloéai ﬁéldné)&ﬁl’ﬁﬁ I%%flgcl&% dance

reamrecorde on a recor
; i ; ndar [ Q0 a st.reamdile
e O S v Rt g et ormed e BRSO 0
i.ded n ' of i.0 f f.rea
cnaffiShded WRNpIUNGR SERhLORA0D ROPELORLON B 8tr 6o
plafaskiugtv @ 8di bt iith dlsS RRGLRSS ALY Fh@nR¥0li% such a
I nconsistencies I1n tine stanp i nformati on cont ai ned

marine raf hPEGoTSesbbading @@23lions of! AnCaAMREHLERR, N
the information processing apparatus according to an

defembedonert 1ef akhe spuRset alnvertg@l e el @8€EHd $layback
performed for achieving consistency in an attribute

secdébnnidbitan ihi beceadnespondichg the arskteam whakth % stream
| eft after deletion is perforned, including the tine

is geampdedf onmat reroribng spddiufi;cahlya whetuad playlist to
internmedi ate portion of a streamfile is to be

whigél et edcttihe ofi ghnaktAVbsteedmifinieibs diliededgistered
two files in the deletion section. In both the

in gpgi @8dtber samlf blaylicke ABSresesorti hoooslyand Toel y

. asingle ATCis provided for each file. Therefore, it
virggahoRdppilestolfichi B¥6TcORSILEEENPYAVALER APENEBUPE one or

definition file regarding_the time stanp information
MOTEf PLRECSt PEaR BHRRCl s SPEFLORf flafadgrBeraRersby

nonagg%gagEQVe éd%iing.
[0020]

When the user instructs the deletion of a real playlist,
the stream deletion editing means deletes deletion 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 uger instructs the
deletion of a virtual playlist, the deletion editing means
deletes only the playback section data in the deletion
section of the playlist.

fo021]

More specifically, embodiments of the present invention

relate to an



[ 0024] The attribute definition file contains
EP map in which informati on on each entry point (EP)
that is random accessible in a correspondi ng stream
file is arranged. The deletion editing nmeans achi eves
consistency in the attribute definition file by
correcting the offset fromthe begi nning by an anount
corresponding to the deletion sectionin EP map in a
portion after the deletianigection. [0025] In
the attribute definition file, since information on
an STC (syatemtinme cl ock)of a strean1corresp i ng
infeynahion BMreert § HRd | PRAFAGEY 5T HF éﬁ%ee
del etion editing. neans_corrects the STC sequence |n
oL § e afht 1 BUREPHERT nBF OBV PP e‘fw%s%%.%eggq% Al a0 Av
del etion section and su$ %ueqa sections. of
1TSS

Streqp eaRrPTded Wbrd SpECFTit T The Sttt with the

ositio not an STC sequence boundary, the
AVCIHR)| Bt % E%iting means divides the attribute
de@hﬂi]lon file, deletes the STC aquenCe at and
i'ng the deletion position, and corrects the

Offsel Jhald 18 NERIUANG N lich ! b FEERAUARRAas

sequent o etion pOSItIOﬂ by an anount

alrf%%%e?ggﬁdégg%%@dt oh €NOfReRf 5 t he-debetd o Sestt Db of a

en the real playllst is to be edited

stré&hbgnd§|fé@gr@ingeﬁéaﬂﬁ&|Y§ &di tédOso tihe deleté@rby
editing neans perfornms a -13- deletion editing

desPFOSESSe 08aibeng el evant seeéseasyofotdecigtreamfile

and the attribute definition file and thereafter:
incPgtiordbeibe Uel eimensednpi hgfofmiheopl eyhtsined in an
MPEG-TS5 stream.

[0023]

In comparison, in the information processing apparatus
according to an embodiment of 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. In both the divided stream files, the ATS is
continuous, and only a single ATC is provided for each file.
Therefore, it is possible to achieve consistency in an
attribute definition file regarding the time stamp

information of the stream that is left after deletion is

performed.



[ 0027] At this point, when the destructive
editing of the streamfile is perfornmed, an influence
. is exerted on the virtual playlist that refers to the
sane section. For this -reason, the deletion editing
means al so perforns the deletion edit.ing on the
virtual playlist thatTrefer2-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 neans - divides the playback section data
cppbah i ng the deletion section at the mark position
and thenperforns the deletion editing of the playback
SeRé | 9Pt dabareoakaiAedibh FheedebatiaonsSEE map. in which

info&ggiiiL Qnﬂgéch-entry point (EP) that is random-
ac¢es$ible in a corresponding stieam file is arranged. The
deletion-editing means achieves cqnsistency in the attribute
definition file by cbrrecting the offset from the beginniﬁg
by an amountvcorresponding to the deletion section in EP map
in .a portion after the deletion section.

{00251

In the attfibu@éidefinitién file, since -information on
an STC (sYStem.time.clockj;of a stream:cér;esponding to each
EP section is managed as an STC sequence, thé deletion
editing- means cbrréctsrthe STC sequence in the attribute
definition file corresponding to the deletion section and
subsequent Seéfiéﬁs of tﬁe sgréam file. More speéifically,
if the,deletioﬁ position is not an STC sequence boundary,
the deletion editing means divides the attribute-definition
file, deletes the STC’SequehCe at and preceding the deletion
position, and coireéts the offset from the beginning within
‘the STC sequencé atrand-Subsequept to the deletion position
by an amount correspénding to the lgngtﬁ of the deletion
section. | | |

[0026]

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

destructive editing, the deletion editing means performs a



The. pl ayback section data has information such that
the connection Condition with the i mediately
precedi ng pl ayback section data indicates whether or
not seanl ess play is possible, and the attribute
definition file has information such that the
connection condition with th& i mredi atel y subsequent
clip indicates whether or not seamess play is - 14
- possi ble. Wen the playback section data of an
i nteLnedi ate portion along the tine axis in the
pl aylist fornmed of 3 or nOre pieces of playback
section.data i I d i tERgi6A8t K@l £he
acrpfihh RatblRy. Pubiele, 08, pheaibpRe, Litaienntpe,
_ ting.of seante ; y i 86 Eheesahtii BRe@bafter
Stré%% ,gg% p?%yé§%t§§%%28¥ﬁ§eg%ggéﬁsipreceding in the
. LNpLAg Ggke8eeti hgnotlatReoplbheibackwar d
.pﬂrgggg% gh?cﬁgé?%p?eft afte? deletiog ig per formed, and
~al pgypy rel easing the setting of seanless play with
the i medi ately subsequent clip in the fina
atiy idwie slefritn) tiloen f the. dest hect bveveedi side, o hhtild
is left after deletion is perfornmed. [0030] As
straanesile 0f gekebimgdi henplinybuekcsedsi snedied, oinéhe
: the mark is | ost at the beginning of -the playlist, .
. virthaldpleyibstethatngefeanstaetls somat pg6kLi80mar Korqthis
, the begi nning of the playback section data, which
.. reabenpnebeadebgt hanngditiag wepes| 8hSPsPRELPEFRedPE
: [ 0031] The pl ayback section_data |n the : th
: delptéyhiSdihéBGS@auEﬁéevﬁﬁﬁﬁé?sp%ﬁﬁglﬁFetbéﬁs§?5FF§eF9 ©
provided along the time axis, -and each nark hol ds
samehgeSeéglBnce nunber of the playback seCtion data to
whi ch the mark bel ongs as reference information.
 ThEY®4®le, the editing control neans needs to correct

B ek L TELLRagH S PRalEL IR PR o'
dél%ggghogehéioﬁléﬁ the user does not match the,boundary of
_‘the playback section data, the deletidn gd}ting meéns_
.divides tﬁe playﬁackrsection data containing the deletion
‘section at the mark position and then performs the deletion
editing of the playback section data contained in. the
deletion sectiqn.

[0029] |

The.playback section data has information such that the.
cﬁnnection condition with the immediately precedinglplayback
section data indicates whéther.or not scamless play is
possibie, and tﬁé attribute definition file has information

" such that the connection condition with the immediately

subsequent clip indicates whether or not seamless play is



del eted on the basis of the nunber of pieces of the
del eted playback section data and subsequent thereto
[ 0032] According to a second aspect of the
present invention, there is provided a conputer
programwitten in a conputer-readable format so as
toenabl e a conputer to execdﬁe . processing for
perform ng editing control of one or nore AV streans
recorded on a recording nmedium the processing

i ncl udi ng: - an editing control step of editing
an attribute. definition file for defining attributes

: pos@ibae Al knehrens) plAgbatkr sbate oietiagit b@nahi igtermediate
existing in a pair wth each AV streamfile recorded

porofiohheloggotdé ngimedanis andtheppawhidstf dommddobfa3 or
~ plurality of-pieces of playback section data that

morgpeptetysacpl pybwokckesecbnoof delie AV sbrbendaficethd, the
play start point and at the play end point; and

edihidgl ephbrobdiesng seepsofoperhaenengabctiehet vahh regard
editing process on playback section data of a

to theevahtinel ef | 9PAEEREF oRlRH P&sﬁ@ﬁ@ésﬁagatﬁéléﬁﬁﬁﬁng of

- editing instruction froma user, - wher ei n_each

seapl e B*aﬁl%y%%ck %e%@?%ﬁlagﬁéyh8§e§e€6ﬂﬂeéP|Bﬂe

' begiri@fa'x% o Tatha eSSt TR aBLE UnP RS PRLORRRAYRIGK  wnicn
, heck th t th dit

sis Jprt iR IS N T SPebfartad, CRd°8 L 8 g BE P
the o ad P el wEeh PR LbhPRnePetV flboequent

cllggtzt_r( ' Pﬁ' efijrgl r‘a\ﬁ%ﬁ;{b&ﬁé dgfiﬁngBdeg;getQ Eef forward

l'ayback section a positione ratel ore .
sidd S QOIERCILd d L rEsRONSE10: 108 Q§t1§éﬁf8ﬁbé&!‘ result.

['0033]
[0030}

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

- [0031)

The playback section data in the playllst has sequence
: numbers that are consecutlvely provided along the time axis,
-and each mark holds the sequence number of the playback
section data to which the mark belongs as ;eferenqe
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



The conputer program according to the second aspect
of the present invention is such that a conputer
program described in a conputer-readable fornmat so as
to inplenent predeterm ned processing in a conputer
is defined. In other words, as a result of installing
a conputer progran1accord|nd5to the second aspect of
the present invention into a conputer, coordinated
operation is exhibited in the conputer, and the sane
operational advantages as those of the information
processi ng apparatus according to the first aspect of

delé@@dpéﬁs€ﬂé bAY €8t bentaaNnBRLAR! BiFNBd ecALV 3F 28RS deleted
34] According to an enbodi nent of the present

. plajrlﬂé(@laté@@tlbﬁ 48tROghHbkAbERqREAY BBeaetuper i OF
I nf ormati on processi ng appar at us that is capable of

perdagaam ng an editing process of editing content,
such as an AV stream stored on a recording nediun1 SO
asaawtrdimgdnf ld cdeownd aspiay-ofil glhstlanelaedtfonmtlon,
a superior information processing nethod, and a
thexseipes i procodpdit 2r cpmpytam program- wmossm in a computer-
According to sn enbodi nrent of the present i-nvention,
readiiele devErdonspyadeser gaeble adremrayteEn Wai eNernée
recordi ng capacity of a recording medi um shoul d be
Progesthedtes por fepaingraditingeRonhrehecfaseet REt Maxe AV
intermedi ate portion of a particular Al streamis a-
SR i TREIFYE AMR| Bt éacoaﬂlea i BPAYHr oEBSsPESRSEI NI

rggh%%ed whi | e obeying the constraints of a ROM
inc rd fornat such t hat onIy a S|ngle ATC is.
i d t eam fJ
Dt FRaltoR S G it O %e i
ent o) I re..d d
der{HER ML | LoD SRR RS LEBE; DL BE IR RyUSLALLAT cne

ace S A0 L et Loel s, gt hecatLaehons
stream file recorded on the recording medium, and a playlist
formed of a plurality of pieces of pléyback 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 stép of performing a deletion
, editing ptoceés on_playbagk égcﬁion détakgf'a relevant -
-.deletion section in response to a déletion editing
, instruction from a user, |

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

in the editing control étep, it is checked whether or

not the connection condition of the playback section data to



[0037] - Fig. 1 schematically shows the function
configuration of an information processing apparatus
10 according to an enbodi nent of the present

invention. Fig. 2 shows an exanpl e of data
structure with which data is recorded on a recording
medi um 14-1. Fig. BAillustrates a procedure in

which a clip of aclip All streamand a playlist are
generated in response to-vigeo recording and
capturing using a video canera. -18- Fig 3B
illustrates a procedure in which a cl%g of a

be dgkelrd aHe @%I%‘%‘?QO%r%iJgte‘rfé? a?%%Pl raes(_}:’)%r?‘é]ei_‘JIP%I1 1

vi deo recordi d
whigh g‘seﬁsl?ﬁ Léf"%é?%% Igo%ﬂ%je%ur al ZCIFP :ocigr:lap of a
sire a |
eSO M B e

deo, caner
e S e TR LA Aot o
reségﬁ%geggréﬁg. é{bfﬁfég@fbﬁoraé@fg recording and

urlng using a video canera Fig. 4 shows an
dﬁ of the structure of files recorded on a
recor ng medi um Fig. 5A shows a state in

Whiyeh Rl d el 48 ey &/ itidialeqdayldsfect of
the present invention is such that a computer program
described in a computer-readable format so as to implement
predetermined processing in a computer is defined. 1In 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

[0034]

According to an embodiment of the present invention, it
is possible to provide a superior information processing
apparatus that is capable of performing an editing process
of editing content, such ag an AV stream stored on a
recording medium, so as not to conflict with a play-only
standard format, a superior information processing method,

and a superior computer program.



Fig. 5B shows a state in which play itens are del eted

froma virtual playlist. Fig. 6A shows a state
in which play itens,' gre deleted froma rea
playlist. Fig. 6B shows a state in which play
itenms are deleted froma real playlist. Fig. 7A

shows a state in which editing of deleting an
internediate play itemin a play itemloop is
performed when an entry mank position of a chapter
indicated as a deletion section by a user does not
mat ch t he boundary of a play item Fig. 7B
shbR®3 2 state in which editing of deleting an

d I
Et et “"‘;erecﬁ .r ”‘c‘a% la;yéﬁawé AT On Bveption
wheaoggiﬁg%ln #%ﬁ gﬁg%ﬁgﬁﬁdgrS&H Qnaggtloﬂ%gﬂ @hgsfécordlng
cappilty rgh A besfrdia coL: i SRofdA! bBOr 0L dpLE 1 80:8Me

nBdi At Bray - tem in a pray itemToop |

per98£&8&nﬁgv$ﬂefna9 8”&5¥en§ﬁ5tp9ﬁ'Eh@@rﬂédﬁaﬁ@aﬁéfflon of

I'ndi cated az-a de etiron section by a user does not

a pQ?FEQuiQf Q9u§g§é¥m0£saaPEéMthEﬁnko be defé8ed8fan

ustrates a'play itemimedi ately before the play

editi8Y beodekst ednvBenrthei pbaywht 88 bbegiehgt eBecand a
procedure for operating the setting of a connection

con§ePdiht9nckos kbR phaMabta@ntorhmgt 88chl thstraheg @ single
play itemimmedi ately before the
ATC is provided in an AV stream file.

[0036]

Other apects, features, and advantages of the present
invention will become apparent from the morerdetailed
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.



play itemis deleted when the play itemis deleted
and a procedure for operating the setting of a
connection condition for the play item Fig. 9
is a flomhart showi ng a processing procedure for
performng editing of deleting n play items fromthe

Mh play itemin a playlisig- Fig. 10
illustrates a nethod of determ ning a position at
which a clip AV streamis divided. Fig. 11

shows a state in which an internediate portion of a
clip AV streamis deleted to connect streans in front
of and behind the internediate portion, and an ATC
BEcone’P rionLusiiea tripus . Procedury . 1in whhehsa acsint @fi
whi ch an internmediate_portion of a clip AV streamis
clip &Y etbHea® %lﬁ%tatﬂéagwﬁtmr@t peaprased. 3p. r&??P&é& to

into t files on the forward side g on th
Vlde‘ba’&%\%%\fl\%l%?d%ndF?@Pt%lQﬂoHElggsf’af’é PR RAMERZan STC

SEQUOTEE, SONAR. 52 DU SOMAPNOLR PLIR AN:Peg b o
clip(%ﬁn§%£%ghlgn§ glbfayl;st are generated in response to
video recording - and éapturing usiﬁg a video caﬁera‘

Fig. 3D illustrates a procedure iﬁ which a clip of a -
clip AV stream and a playlist aie generated in-wesponse to
video recording and capturing using a video camera.

Fig. 4 shows an-eXample of the structure of files
- recorded on a recording ﬁedium.

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

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

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

Fig. 6B shows a staté'ia which play items are deleted
from a real playlist.

Fig. 7A shows a state in which editing of déleting an
intermediate play item in a play item loop is performed when
an entry mark position 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



information file. Fig. 15 illustrates the fact
that the correction of EP_map is unnecessary when the
backward side of a clip AV streamfile is del eted.
Fig. 16 shows a state in Which, when the forward side
of a clip AV streamfile is deleted, an offset of
EP_map is corrected in the gemaining sections on the
backwar d. si de. Fig. 17 shows a state in which,
when the forward side of a clip AV streamfile is

del eted, an offset (SPN STC start) fromthe begi nning
W thin the STC sequence _ _ at and subsequent to the
deletion position is corrected by an anmount

an- ep§ryeBpskdPrR§itdorhet] enghrpéert Haddskrdridmssectdedimtion

Fig. 18 shaws a state in which, when a real playlist

sectilgh: by Be UgEre0OES A7 malah gihks | hindaey vbferBlag item.
be%agEtgé‘ﬁ%%o%glsﬁaB?oﬁ’ésg?ﬁﬁhp?g?ﬁg{}?eoffoiieiﬁiiiiﬁg an

o RaHBTERHLIL' (GPEFS40hu %) S, TR e wner

an eﬁ@?gt ﬁaBk%%E%%ﬁ”@faaCEthtXrS%%%‘afc' W28 1% ion

section by a user does not match the boeundary of a play item.

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

Fig. 9 is a flowchart. showing a processing procedure
for performing editing of deleting n play items from the M~
_ thrplay item in a playlist.

Fig. 10 illustrates a method of determiningra pasition
at which a clip AV stream is divided.

Fig. 11 shows a state in which an intermediate portion
of a ¢lip AV stream is deleted to connect streams in front
of and behind the intermediate pbrtiont 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. 20 is a flowhart show ng a procedure of a
correction process'on-a virtual playlist that

i ndicates a del etion section, which is perfornmed
prior to a process for deleting a clip AV stream

file. Fig. 21 is a flowhart showing a .
procedure of perform ng a pgacess for deleting a clip
AV streamon the real playlist side. Fig. 22

is a flowmhart showi ng a procedure-of performng a
process for deleting a clip information file that
forms a pair with a clip AV streamfile. Fig
. .23 is a flowhart showi ng a procedure”"pf performng a
dividedc280f brodéfdesngra HEalf PiaAd stidshetih @elets on
sec&ion is an internediate portion of a stream
backyapd 53des_ 5 f| owchart showi ng a procedure of

Wit vorufrSrcEES bl SFe obh i s ey bl contains
_ t _ Fi. g.. i,s a.fl rt . .show a
2 nofieBipeose epafroth fo e SR RGBS, .

g?%k.pL@Yiifﬁs%@&@e%.g?|§£k89m§?FEhoth§a§_eﬁhgn'%n%lip

a stream . [ Is a flomhart showi ng a

inforth@€EESS! pgiprocedure for performng editing of
deleting a virtual playlist. Fig. 27 shows the

GHiIECtIn Vi BlusEL s 8s0Eha £860r €hhf FREI BBrlactWahch

is defined by the AVCHD standard. Reference Nunerals
EP md®0B38] unn@@essary when the 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 sfaté in which, when the forward side
of a clip AV stream file is deleted, an offset
(SPN_STC start) from_the beginning within the STC sequence
at and subsequent to the deletion position is corrected by
an amount corresponding to the length'of the deletion
section. |
Fig. 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 showirig a processing procedure
for making an upper-~limit check of the total number of play
items and the total number of c¢lip AV stream files when a

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



10...informati on processing apparatus 11...canera

bl ock 12...coder 13...stream buffer 14...recorder

14-1 recordi ng nmedi um 15. .. central processing unit
16...tenporary storage nmedi um Best Mdde for Carrying
Qut the Invention [0039] An enbodi nent of the
present invention wll be dgscribed in detail bel ow
with reference to the draw ngs. [0040] .

Fig. 20 is a flowchart showing a procedure of a
correction process on. a virtual playlist that indicates a
deletion.section, which is performed prior to a process for
‘deleting a clip AV stream file.

Fig. 21 is a flowchart showiﬂg a procedure of
performing a process fbr deleting a clip AV stream on the
real ﬁlaylist side.

-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 1is alﬁlowchart showing -a procedure;of
. performing a process for deletirig 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 deleting a real playlist when a
deletion section is at the beginning of a stream.

Fig. 25 is a flowchart showing a proéedure of
'perfogmiqg-a,process_for deleting & real playlist when a
deletion section is at the end of a stream.

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

Fig. 27 shows the directory structure of a recording
mediﬁm 15, which ié defined by the AVCHD standard.
Reference Numerals

{0038]



A System Confi guration Fig. 1 schematically
shows the function configuration of an infornmation
processi ng apparatus 10 according to an enbodi nent of
the present invention. [0041] The information
processi ng apparatus 1-0 shown in the figure is
configured as a video canerg, and a novie stream
captured using a canera block 11 is coded using a
video codec in a coder 12 and thereafter is
mul ti plexed into an MPEG TS stream and this stream
is recorded on a recording nedium 14-1 | oaded into a
recorder 14. However, the information processing
appatBtEraAbiPe REPCRESESFaPPPRIAtUS23- video camera,
1d may be ap ipformation processing apparatus for
?Eﬁe?%%%ﬁaabﬂBle streamvia a LAN and ot her
t%%nsnission medi a. Furthernore, when-a TS stream
coded 43T ng an appropriate codec is to be received,
t ( _ ' is formed in such a way that the
6g§é$@€§£$gg%%$%¥ed and i nstead, a streamreceiver
(ot Sk is provided_ The recording nedium14-1 is
not T|n1tedrto a DVD, and the type of medi um does not

[Eﬁiig%&égid&@@lﬁg&iéﬁ.|0ng as the nedium has a
recordi ng capacity enough to store a streamfile.

[004%ntral plosedsial RReEessing unit 15 centrally
controls the processing operation of the entire

. arado iy 106655 Nge@p@r at us 10 in such a way
that the central processing unit 15 | oads an

Best axedelt fon paogranyg oue ahkempekaty ost or age nmedi um 16
famed by a RAM ( Random Access Menory), and the
cdeix3%ll processing unit 15 executes. the program while
system vari abl es and environnent variables are

Fenmsmimdinendt g edthExpnpsest oinpentéesi wgldpbeat i on
referred to herein_include novie capturing by the
descrihfd al bl dekaid, bahcdurdthocadergneei 6n, thst chramings.

iﬁ%os re, canera shake correction, and auto shutter,
i°4Ylare i nvol ved with movie capturing, conpression
A E;aqg tipl exi ng. processes by the coder 12, recording
s 2] n the recording nedium 14-1 by the

Fg.g;ggkc%%m5¥¥%§ﬁf§(§ﬁgﬁgféﬁee &ééggogtégggEquration
of an information processing apparatus 10 according to an
.embodiment of the present invention.
. 50041f

The information processing apparatus 10 showh in the
figure is configured as a video camera, and a movie strean
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. Howewver, the

information processing apparatus 10 is not necessarily a



-24- on the recording nmedium 14-1. [0043] 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 medium novenent
and rearrangenent of streans after the streans are
formed as parts. The editin%3process i ncl udes
destructive editing in which a streamon a recording
medi um i s processed, and nondestructive editing in
whi ch only reference information on a playback
section of a streamis edited. In a specific
enbodi ment of the present invention, a process for
vidececmndingy andl ediyt ibyy @n sinfamanitheprecesding apparatus
medium 14-1 is perfonmed in a foimat in conpliance
for wadeitaACHD witarslareant wae # sLANnandf obhat
conpatible with an AVCHD pl ay-only device. The
tranggigigienmadese Jorntkewperebevidercdi bedstager. coded
. [00441 ~The coder 12 codes a novie streanS in
US1“5C86Y&ﬁﬂﬁ?ﬂﬁ%ﬁ?%ﬂ?9ﬁﬁ9n%%h%%,bﬁu¥??%+§%@s Fhew th
the MPEQ2 system format, and outputs a TS stream )
consPatd gt TS ARINE o bf AT | Xt BytReF chRE RCRdRE 12 is
_..receives .TS packets from an external apparatus via a
omi v BEF A SRR T i e SRR (REP T et &
r e ril. . 3.a stpeam.buffer p d.th
provdd o R ik s T L AR TR o 1 B 5" ovo,
and theltyHie di MRdierd s t%ﬁ@ié\?‘ga%g%%gg{e}‘las long

receives TS packets fromthe coder e vari ous
as tﬁétﬁﬁﬁﬁjmﬂgéﬁiEpQﬂéaarding capacity enough to store a
stream file. ' _

[0042]

A central processing unit 15 centrally controls the
processing operétien of the entire information grocessing
apparatus 10 in such a way thaﬁ the central processing unit
15 loads an execuﬁion pregram into a temporary storage
medium 16 formed by a RAM (Random Access Memory), and the
central processing unit 15 executes the pr@gram4While system
variables and envircnment variablés are tempgrarilsttored;
Examples of proceSSing operation referred to herein include
=,m§vie capturing'by the camera block 11, an auto—focus
function, aﬁtomatic exposure, camera shake correction, and
auto shutter, which are involved with movie capturing,
compression 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



When the recorded streamis to be reproduced, the TS
packets read fromthe nediumare tenporarily input to
a. buffer (not shown) and thereafter are decoded. At
this tinme, it is necessary to transmt packet data to
the receiving side while the tine intervals are
adjusted wth -considerati-gm-of the status of the
buf fer so- that the decoder buffer 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
.. on thgckecerAkBY MeRdW™ 14add the packet data is
: rf@é@ﬁ ced on the basis of the 'information on the
a time: [0046] - When the recorder 14
receives TS pgcket dgta via the stre§n1buff§r 3 at, a
SPaTi FTRCePie Phe 87 VA "9t ReSFEEBPIEF LE4 T PECGPBSFE 18N
~eathe,recardi dium 14-1., ln ord t o _reprodug
retel o tbaeg T e Rar o AT i GBI TATS
sect §OHNLET aWetBUAI CR RAGKEL ALY hRdil NS MR 4O AP
ecoder on the playback apparatus sidé at the same
rearkhfiBehBher Y@ s@sehie aleue- wRat isened specif 5 PP as
: intérval is necessary. For this reason, when a
- partS{reanei 8qt0ihg peeerdedigeitbes eeeidhRd iRAiddNting in
14-1, an ATS is attached to each TS packet on the
whichasi stekamhencauptebrvahyemganematied pvddie el Cand 26
- counter. Wen data is to be reproduced, TS packets
nondasersegieat edlityngut putrthanht balhasiescefenidee iAESrmation
[0047] B. Data Fornat
on a playback section of a stream is edited. 1In a specific

embodiment of the bresent 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 detéils 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 MPEGZ system format, and
- outputs a TS stream formed ofrTS packets of a fixed byte
length (or receives TS packets frdm an external dpparatus
via a transmission medium'such as a LAN). The TS packets
are temporaritly 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 wvarious values.



Movi e data captured using a video canera i s recorded
as a clip on the basis of a pair of a clip AV stream
and a clip information file thatdefines the
attributes of the clip AV stream [0048] Fi g.
27 shows the directory structure of .a recording
medi um 15, which is definedshy the AVO D st andard.
"PLAYLI ST, "CLIPINF", and "STREAM', which are
arranged directly below the BDW directory, are
sub-directories for .storing playlists, clip
information files, and clip AV streamfiles,
respectively. [0049] For the novie data, a
cépBééﬂlon of data, which is a unit necessitating,

%aa yback for which continuous synchroni zation
p 9BaE?e Fﬁ&?r@§d|QEQGQQ S ﬁFh ¢@?pqgguced the TS

uar ant ee fornms one cli and. i s.recorded '
packed CHNL o AP S G [ B dF S dT LY SbPEE R

i ch V|e strea re stored in_an NP TS for .
bUffWhe %1|p |qﬁ%ﬂ ﬁgn Fte® gé?gtgrﬁnggcﬁgfg “wi ﬁ] S time,

it fg %dgéégéyﬁygfﬂﬂéﬁsﬁﬁ¥jﬂé%ﬁb{ %nt&hfﬁg recelv%gg

ornatlo nmovi e stream I'S necessary

s:Ldef%ﬁ’; 1qdUGE, A igRl J_"fRé’éxevaSlté%af% éc’i?usggd #esgri bed.
The playlist 1s formed of a plurality of play itens .

consiBed¥hti®Blor B RANd tom sRechh i esr as! Ba st Rt
point (IN point) and a play end potnt (OUT point)

decdllelh pi@FRacioft Gt Gilifsbad dhien phaybadke Seebt 0BaaBd an
the play order of novie data are specified by the

overgabiwe s rofarplayd e ito tdwecipt ayl Tisd re fOPSP] information
Fig. 2 shows an exanple of a |ogical data structure
on the whirdlvalserimgatef issaate qoralss @b pdekeecdadange be
medi um 14-1 in accordance with the AVCI I D standard
tranfovfried roa ther mdgpaghsich Wideol s ecor AHY, eds t ingersed
] possi ble. As shown in the figure, .when novie data .
intocggiutdg psiakgtd vivedd damsiy 4 sSd bee corteldet ndatanis
MPEGR2- TS stream and retorded, files of various types
reprogicgst ioRd&Re RFd) o Hhi T IRt LYo cEF crFF1Val
playlist (PlayList), clip information
timecq i pinformatioh) and a clip AV stream (cli pAV

s&agggﬁ are used.

When the recorder 14 receives TS packet data via the
stream buffer 13 at a specifie¢ time interval, the recorder
14 records it on the recording medium 14-%. 'fﬁjordér to
réproducefrecorded TS-packéts, an arrival time cloék {(ATC)
counter with which packetrdata is transmitted to the decoder
on the playback apparétus gide at the same time interval as
the above-mentioned specific time interval is necessary.

For this reason, when a TS stream is toc 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



[0051] [Tabl] - File Type Maxi- nmum Nunber Role
Root file used to nanage the entire nedi um Manages
t he correspondence between titles to be viewed by a
user

-96-

counter. When data is to be reproduced, TS packets are
sequentially output on the basis of the ATS.
[0047]

B. Data Format

Movie data captured using a video camera is reccorded as
a clip on the basis of a péir of a clip AV stream and a clip.
informétion file that defines the attributes of the clip AV
stream.

(00481

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
streamAfiles,'respectively.r

[0049]

For the movie data, a collection of data, whick is a
unit neCessitating'playback for which continuocus
- synchronization pla?back, that is, real-time playback, is
guaranteed, forms one clip (Clip), and is recorded as one
movie file. The clip AV stream is a file in which movie
streams are stored in an MPEG2-TS format. The clip
information file exists in a pair with the clip AV stream
file, and is a file in which information on a movie stream,

which is necessary to reproduce a real movie stream, is



and novi e objects.In the AVCHD format, |ndex nanages
the order in which a playlist is reproduced, which
shoul d be originally nanaged by a novie object file
within the netadata of the index file. 28 Myvie
hject 1 File used to nmanage playlist that is
reproduced when a title isyspecified. Rea

described. The playlist is formed of a plurality of play
items (PlayItems). Each play item specifies a play start
| point'(IN point) and a play end point (OUT point) with
respect to a clip, and the playback section and the play
order of movie data are specified by the series of play
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. BAs shown in the figure,
when movie data captured using a video camera is to be coded
;into an MPEG2-TS stream and reCorded, files of various types
:Qf an index (index), a movie object {MovieObject), a
playlist (PlayList), clip information (ClipInformation), and
a clip AV stream (ClipAV stream) are used.

{00517

- fTable 1. - - -
. File Type | mum _ Role

' Number { - - ‘
Root file used to manage the entire
mediwn. Manages the correspondence
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 cobject file within
the metadata of the index file.

Index i




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

Aip

Movie 1 File used to manage playlist that is
Object _ -reproduced when a title is specified.

. . Playlist for an original title. Video

Real . . .

. movie that is recorded/reproduced is
playlist - ) . iy

- registered in a recording opder.

Total Playlist used to create user-defined
2000 playlist by nondestructive editing.

Virtual ' Does not have a c¢lip unique to a virtual
. Playlist playlist, and a clip registered in one

' of real playlists is pointed to and is

reproduced.

Clip ' Exists in a pair with a clip AV stream.
Infor- 4000 f|file. Information on a strgamsriecessary
mation , to reproduce a real stream is described.
Clip AV 'File in which a stream recofided using
<P AV 4000 [MPEG2-TS is stored. Image data of AVC
Stream- R y . . .

_ _ : is Stored in this file.
[0052]

The entire storage area on the recording swedium 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 correspondenée'with movie objects is
managed. The "title (Title)"™ referred to herein s a
collection of f(user fecdgnizablé)'playlists (Playlists), and
in general, is-fprme& of one program and content for ecach
date. In the AVCHD standard format, the Qrder in which
playlists are repioduced, which should originally be-managed'
by the movie object file, is managed within metadata of the
index file. When a recérding mediﬁm,is.loaded into a player,
first, an-index is read, and the user is able to view titles
deseribed in indexes.

[0053]



Infor- mation 4000 Exista in a:pair with a clip' AV
stream file.Information on a streansnecessary to
reproduce a real streamisAescribed. CAV CL Stream
4.000 File in which a streamrece"ded usi ng MPEQ2-TS
is stored: I nmage data of AVC is stored in this file.

.20 .

. The movie object is a collection of commands used to
control reproduction and is, for example, a file used to
manage a. playlist from which a title is reproduced when it
is specified in the existing ROM‘standard.format.
References to the movie objects are listed in indexes as
entries of titles. However, in the AVCHD standard format,
.the relationship between the playlists and the titles are
ranaged using metadata of the index file without referring
to the movie object file.

[0054})

The playlist is provided in such a manner as to
correspond to a titie to be viewed'by the user, and is
formed of one or mbre-play items (Playltems). Each play
-item has playback section data formed of a play start point
(IN point) and a play end point {OUT point) for a clip,
thereby specifyihg the playback section,of the clip AV
stream. Then, as a result of arranging a plufality of play
items in the playlist, it is possible to specify the order
in which playback sections are'feproduced. -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 itéms that refers to different clips

can be contained in one playlist.



[ 0052] The entire storage area on the recording
Medi um 14-1 is nmanaged by the file type |layer of the
i ndex (index.BDW). The index file is created for
each title to be viewed by the user so that the
correspondence with novie objects is managed. The
"title (Title)" referred tggpherein ike a collection
of (user recogni zable) playlists (PlayLists), and in
general, is formed of one program and content for
each date. In the AVCHD standard format, the order in
whi ch playlists are reproduced, which should
originally be nmanaged by the novie object file, is
r{é]r@%gt’éd within metadata of the index file. Wen a
recording .mediymis_| oaded into a player, first, an
i ef%légcrl@él&,h%ﬁ HE LR T REFeEsd Gl 80P t#8fes
1a d§;cribedkin i ndexes. OOS@% -29- ghe novi e
PLaylgn et BF @il bt TohY of CofmBRABPISed PHSEBRFFOFO One
. UGt [ for.-exa e,,a file used to
clip [GRL BHGLRD B! Quo BLeFERIRL Py Byl ) L BoU3POCHE
: it 14, b int ISt ] s 4 )
point! Bl e (ERAF At [ PPl TN PLBTIE Sopie

of réﬂ@%@ﬁ%%iﬁéﬂﬁgéﬂfﬁiéieéi§$§5m0#9@58%5e6£§ &Qﬁeégm%géely

-standard format, the relationship between t
set. Pl ipSlasy1ant tine Bidd @By aEPa sBNA0Ed UStHO-HBL RYBLR of a
of the index file without referring to the noviée
real l=8atisfd | @ed1004}1.ist) addea pravtest ;ii>§apwy£ded in
such a manner as to correspond to a title to be
(Virtviadwdchyiyi stthe ais ethe arbis doroed offonenos PRLELLPbAYhip
items (Playltens). Each play item has pl ayback
with sddpison data forned of a play start point (IN point)
and .a play end point (OUT point) for a clip, thereby
§BE@BPIyi ng the pl ayback section of the clip AV
stream Then, aS a result of arranging a plurality of
Phayreait BhYilhsthé spra@liafylijst ifopbesi i aimal title,
L Speci Y the order in which playback sections are
in Whrl&gr Bddded temsr divdr foreda9q SR st erder comd afaptured

. play.itens that specify a playback section in .
usinggpr Faeh CAMEpaade ARRANGIDan i Y| 1R twhigh they
the& rds, entities corresponding to a group of
F§§ téms contained in one playlist is not limted
igogﬁf clip AV streamfile and play itens that refers

o different clips can be contained in one playlist.

The virtual playlist is a playlist used to create a

are r@
Y

user—defined playlist by nondestructive editing, and does.
not have . a clip (AV stream) unique,to the virtual playlist.
~"The play item in the playlist points to one of clips
registere& in the real playlist or in the range of a portion
thereof. That is, it is possible-for the user to éxtract
only the necessary playback section from a plurality of
clips and to edit a virtual playlist by colleecting (copying)

play item pointing to the section.



- 30 - [0055] The rel ati onship of reference
between clips and playlists can be set freely. For
exanpl e, reference to one clip can be made fromtwo
different PlayLists at the IN point and at the OUT
point. Furthernore, the relationship of reference
between titles and novie ohj ects can be freely set.
Thefl playlist is broadly classified into two types
of a .real playlist (Real PlayList) and a virtua
playlist (Virtual Pl ayList) on the basis of the
reference relationship with clips. [0056] The
real playlist is a playlist for an original title, in
WeOSKIpl ay itens for a-video streamrecorded and
captured tusin%éa vi deo canera are arranged in the

PgeFLltR WRi éh 18y O4r BWdCoid® YeosAF recordpsh as a
conr B Rt £ Y b B LTS By
ror TR MRl SRt OO e aytHEe 1o,
oot BB I08, O SRS I, DA SBlee 150

AV stir%’an{ tfiil% p(%isi' | & fs%rréalm US ¢ at( onJﬁ}Sr ra]?ﬁ%/ e ﬁ’i(%l.lﬂefile

necessary playback section froma cli ps

(c1ippngfrediilord virtual playlist by col l ecting

(copying) play itempointing to the section. -31-

[0059]

The clip AV stream as content data is a Eiie in which a.
stream is recorded on the recording médium 14-1 in
.accordance'with'the MéEG—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, aA
coding method of a movie stream, the size of a movie stream,
playback time -» address conversion, playback ménagemént
information, and information that defines a time map (when
the recording medium is a BVD) 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



[ 0058] The clipis a file of novie data that is
recorded as a collection of data, which is a unit
necessi tating playback for which
conti nuous-synchroni zati on playback, that is,
real -tinme playback, is guaranteed, and is fornmed of a
clip AV streamfile (Cip-A&Y.strean) and a clip
information file (Clip Information). [0059] The
clip AV stream as content data is a file in which a
streamis recorded on the recording nedium 14-1 in
accordance with the MPEG TS format. | nage data of the
AVC is stored in this file. [0060] - The clip
of aHiip Y ivhrerneand a Plp¥likat 2g% sreaiteda ipapcosindance
. the clip AV streamfile and that defines attributes
with WGy IRFATNT 2B r €8RT URANEH U5dEENE- NEEESSERTSEE -
reproduce a real novie stream Mre specifically, a
é@ﬁﬁ%ﬁ met hodof a novie stream the size of a Myvie
-str%a Pla%ggg time -* addrﬁgs'c nver si on
16 *Y ah

BPaTEAte ddhagerentd i oi At | BhoY ahtoTnt or nat?bAct hak
cach g%ﬁgoﬁ%a%é%ﬁa@ fuben.t es!&sg%[s_gkfggggggl@%@ra%n% until

_ e l1ke, aré containe _ I'p

the ddUNdRd OfL T4 &opdQ061 o pekL an) AESEHEPLEAR 10! B

given, with reference to Figs. 3Afo , of an
when SRITVEIR] B MOseddieri PsWhARi@ €hkPrecdfding is
- stopped is registered in a movie playlist (Movie PlayList)
as a play item {(PlayIteM #0) having a serial number 0.
Furthermore; the section from when the recording 1s 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 correspondiﬁg‘playback section of each of the
._élip AV streams. Furthermore, in a movie stream, including
an MPEGZ2-TS, as a result of perfoiming 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



of aclip AV streamand a playlist are created in
accordance with video recording and capturing using a
vi deo canera. [0062] As shown in the figure,
one play itemis created for each section from when
- the user starts video recording until the recording
is stopped. For exanple, tfie section from when
recording is started first until the recording is
stopped is registered in a novie playlist (Myvie
PlayList) as a play item (PlaylteM #0) having a
serial nunmber 0. Furthernore, the section from when
_ the recording is started next until the recording is
play dttepped itder g?jigsltré“r@tg i EhfpoweptEyt stoldasvi e
: Pl ayList) as a play item (PlaylteM #1) having a
conneggliony caddrion ({Hekan Cher ey dihariefyiess play
. 0Q63] .. .The real aylist has one-to-one .
15 PoSGPaBgoNdETE g L e ST St 15 9B
ié 6_gclip AV stream The individual play itens
F 8| gered in the real playlist hold tine information
pachnes RLa¥nashact RALOL A0 dehe ARY AN PU B as an
€ correspondi ng plafback section of eacth of the -

entryC bR AY S Lo FUd RGOSy 1 d iy W I ST RRAM item (an
: i ncluding an MPEQR-TS, as a Tesult” of performmng
entryCREFRI 1$0 tHRAat, 1@y Priedetier Mingd Afdefeddelas sich as
an underflow or an overflow of an internal buffer,
"5layd98s Ak K qidLm)"seands oPlm@re Witdy M€ hnGan WIS in
reproduction is perforned across streans i s nmade
the ppassiible. ckaeh o anidtemaexcitdiagpt hintiddy -to pl ay
itemat the beginning of the playlist) holds a
speci€annedtiybacdkopdisitoon tdfatthes ,ciietdierstoreamt In one
seam ess play iis possible) with the imedi ately
. playlpsécedi wgrplady numar [(0@64]is consaRadhive reelare Wwertime
starts video recording, a mark as an entry mark is
axis apt atheghed ttive spadi a6t el ayFynidmmare.emagh
‘ mark in_thefl playlist is also referred to as a . .
playligtafpirkt regdetepiad 1o &ie dHanrishihghdstthmaerial
exist in the playlist, each of ich has .a rqle of
numbefs i £he paay Shan i e bRep et T51e HAETLI | p
V stream. In gne playlist,. a serjal nunber, that .is
attachgRe btk (B AR HERGaE TS e G b ogpfback
...playlist, mark.. Furthernore, each playlist mark
'p081t?88i§Fe%g F§l§hgﬂélgﬁ%%ﬁ‘holds the serial nunber of
g@§6$,ay itemto which such a mark has been attached
nd me stanp information indicating the playback

@Qéﬂﬁigﬂeoéliﬁeﬁ%lEEréMﬁ*%&ﬁ%aq%.formed at the division
of the recorded and captured streams. One.clip AV'streaﬁ ig
a unit necessitating playback for which continuous
synchronization playback, that is, real-time playback, is
guaranteed. As a result of this; a ciip information file
used to define a coding method of a movie stream, the size
of a movie stream, playback time > address conversion,

playback management information, a time map (when the



[ 0065] Then, one clip AI? streamfile is forned
at the division of the recorded and captured streans.
One dip AV streamis a unit necessitating playback
for which continuous synchroni zati on pl ayback, that
is, real-tinme playback, is guaranteed. As a result of
this, aclip information f34e used to define a coding
met hod of a novie stream the size of a, novie
stream playback tinme -4 address conversion, playback

managenent information, a tinme map (when the - 34 -
recording nediumis a DVD, and the like is created.
[ 0066] There is a definition that a playlist

recorgdmg medduphyiss Pl R, adnghehpedikfi A§ 6reeRednovi e
playlist (MviePlayList). However, the position of a
épgéﬁﬂst mar k can be noved along the tine axis by a

b t editi ) ti . [.006p. Each ,
BHeD R e R el A0t P EOeli T brmat kafs cRLYRES
_ . t Th f f.divisi
placegld; FHE” Batg P S8t | GHE 1 1OraT HBLRYRAP Lpl ay | tem
(oviBBI IS SRRy d® (hOBeoBLBILLSEE & ¥hHES i gr mark

‘can b%h%bv%gahl%%?'Q§u¥i Wed Q%iéhﬁ%uéeéub%gghehﬁ’eaitinﬁe

chapter". a result of arranging p Items Int
opera®fder, of playback and arranging playlist marks in the

desired order of playback, the order of the playback

pboeagh section of the clip AV streamregistered in

the playlist is defined. [0068] ' .

Each playlist mark becomes an entry position at which
the user accesses a stream. Therefore, of division sections
(and the section from the final play item mark to the end of
the final playlist) dividedjbetween adjacent entry ﬁarks
become a minimum editing unit that can be viewed by the user,
rthat is, a "chapter". As a result of arranging play items
in the order of playback and arranging playlist marks in the
desired order of playback; the ordei 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 position is used as a play

start point) of still image frames at each playlist mark



In the product specification, a plurality of rea
pl aylists are collected and presented as a group of
consecutive chapters to the user. For exanple, on the
editing screen of a video canmera, thunmbnails (or
t hunbnail novies in which a playlist mark position is
used as a play start pointys_of still inmage frames at
each playlist mark -35- position, which defines a
chapter, are displayed in a list, so that an editing
environnment in units of chapters is provided to the
user. [0069] When a particular playlist is to
be reproduced, in the case that it is continuously .
positdgpr.odideth flafodes b eaptay, streafbsplaged i g list,
possibility that an internal buffer :possessed by the
so thide dderedieitg G inperetbrdt WRLGFI 9 aheRbSEhels
reproduction of the preceding streamis conpl et ed,
prov%@%iﬁ%bﬁ%ﬁ%é?ﬁﬂh of the | next streamis performed
Fﬁ@6gﬁis reason, the screen is nonentarily frozen at
{ ange of the streans [0070] I n conpari son,
en 'a ¢ifi,c_condifi.Qn. iss i,Sfi N es;
BHE. a2 3Rt iRk e BIa 2 Sontd dousty S5 oy the
agr 1 _ 1 :S<1 POSS) 10,51 £
o R A S = s
streafl NAGJTRY ke MR d 1 R % niben, {he-FRLD! Sh Al £F
- the preceding clip AV streamis conpleted, the status
posse@lsdd @ pufferad o dapUdeeri et he cRiLEFIReN H8ally,
' recording of the next clip AV streamis started, so
after! hale adgpnedriarivmesk td esrodsel ngossraoh {aidompleted,
I nformati on used to code streans for which seanl ess-
the relpaydistiessidfl & hd hatxi sstseanl esspénformedi onFor this
di ffers depending on the codi ng nethod and the system
reasogpeditfel catricem dfs andexitterily fermeealat ti36-change of

the streams.

[0070]

Iin éomparison, when“a specific condition is satisfied,
"seamless play" such fhat streams ére cbntinuously
reproduced écross the streams is possible. In 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 completéd, 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 thercoding method

and the system specification of a device. In general,



exanpl es thereof include those shown in the table

bel ow. [0071] .[Table 2] Information Content VIDEO

| NPUT BUFFER VALUE Stored amount [byte] of STD video
buffer at Previous recording tinme AUDI O | NPUT BUFFER

VALUE Stored amount [byte] of STD audio
-36-

examples thereof include those shown in the table below.

[0071]
-fTable 2]
Information ] Content
VIDEQ INPUT BUFFER |Stored amcount [byte] of STD video
VALUE buffer at previous recording time
AUDIC INPUT BUFFER Stored amount {byte] of 'STD audio
VALUE buffer at previous recordlng time
“VIDEO END PTS ~ |PTS [90 kHz] of video at previous
recording time
AUDIO END PTS - PTS [90 kHz] of audio at Pprevious
 recording time
VIDEQ END.DTS | PTS [90 kHzl of widec at preVlous
. recording time _
END SCR BASE SCR value [90 kHz] at prev1ous
: { recording time
END SCR EXT - Fraction [27 kHz] of SCR =walue at
previous recording time
{0072]

When the title of content that is, one playlist, is
formed by a plurality of play items, a connectlon condition
{Connection Condition (CC) flag) for the immediately
preceding play item, that is, whether or not clip AV streams
can be seamlessly (cantinuOusly)-reproduced, is_&éscribed-in
the play itéem. In the ciip information fiie, the.file name
of the succeeding clip information file and the connection-
condition are described. The cdnnection condition for the
succeeding clip information file is indicated by the vélue
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



buffer at Previous recording tinme VIDEO END PTS PTS
[90 kHz] of video at previous recording tinme AUDI O
END PTS PTS [90 kHz] of audio at 'previous recording
time VIDEO END DTS PTS[ 90 kHz] of video at previous
recording tinme END SCR BASE SCR val ue [90 kHz] at
previous recording time EN SCR EXT

are continuous (for the clip information file, only in the
case of 5, the connection condition is desCribed).
[C073]

C. Editing of Deleting Content on Recording Medium

When applications for video cameras are considered
regarding a disc-type recording medium, it is-prgferable in
" - recording applications that editing, such as deletion:of
content captured using a.recorder such as a video camera,
can be performed. On the other hand, when it is considered
- that a recording medium is removed as desired from a video
camera and a movie is reproduced using an AVCHD play-only
dévice, it is preferable that the editing result does not
conflict with the play-only format, more specifically, tﬁe
- data structure edited using a video camera of the AVCHD
specification obeys the AVCHD standard.

[o074]}

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

[0075]

C-1. Editing of Deleting Playlist
At first, a case is assumed in which recording has been
performed on a recording medium in the file structure shown

in Fig. 4. 1In the example shown in the figure, on the



Fraction [27 kHz] of SCR value at Previous recording
time [0072] Wen the title of content, that is,
one playlist, is fornmed by a plurality of play itemns,
a connection condition (Connection Condition (CC
flag) for the inmmediately preceding play item that
IS, whether or not clip A\cstreans can be seamnl essly
(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
recondn@lgcateaiwuy tave hidl s des ardbied eyt hieste dhectnidn
condition field. When the connection condition - 1,
moviet [pd apldypti thdrs adice Siorracbmrl idvus e diun nadiun.
connection condition =5 or 6, the play itens -37-
4P87€ént i nudus (for the clip information f|Ie only

in the case of 5, e connecti o ndjtion
Ta@s@Prfbsdplapfée%] O B tf %aﬂ?ﬁ ?ﬁl% %gl%:%ﬁ%e#P & #2-

resar 5% G008 58] WMops, 4o VU PRI ARy A oRorea
as a gg%or %g{&?&%%{rﬁ tld:%fr?g{cgf gqiabrlc?ind;eltl} Cg{ldal()\?%_tem #2,

a sec%@i%e%tf %a%to%%%nusffb% ghr %QJ GIn fﬁ M

: aner a, be perforne e ot her en it
: strea&uss%%%'dd%fse% 3 gae%jle&oi %!rﬂgar{@t%wm 'Eslarﬁ%@%aﬁ:sks

desired froma video canera and a riovie IS reproduced

{ PLM) U%bngoa%A\_(GH@d@t@& Y W devigs fitgdrs Riref erahle
hat the editing result does not conflict with the

' po-sztﬂbﬁ)ﬁ ol yak-er Bhtap Y, e SREGddGally bdthedataijacent
structure edited using a video canera of the AYCHD
playlispemifrikeatindn thle e dtieonAVGHD strendamtl [1GA]ist mark
to the end of the final play item aré 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 #lO'and subseguent 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 sectibn
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,



In the followng, in particular, by considering the
case of performng deletion editing, a process for
editing data on a recordi ng medi um whi |l e obeying the
. AVCHD standard will be described in detail. [0075]
C- 1. Editing of Deleting Playlist At first, a
case is assuned in which [ﬂgprding has been perforned
on a recording mediumin the file structure shown in
Fig. 4. In the exanple shown in the figure, on the
-38- recording nedium as titles, a novie playlist
#10 and a novie playlist #11 are stored on the
recordi ng medi um [0076] The novie playlist #10-
the processiwd ofetfied dikhsrxodependingegar dihght freppiya
itens #0 and #1, a clip AV streamstored as a clip
Vlrtu#éOHls}lYér%SéntaiftC%/ a a‘?%laf bt 01 Ayt t hee pphyyiiehm #p; aThe
section O _a portion, fron1the beglnnlng of aclip AV
deletippeh &t é’rlé’d’ dsep c’rri‘ B 1viEtaRt et 2Y{isPl 351 i st

PL 1 #3 d ted he f .
nondegRE i tISE e isdoter et Lt {5 Phac abh of
oies SRS M 2 “rk§$€9r9%%12§%?§%%' oo P Eeip

t _ . #10.
seresffehIes I o1 -eca o8 -é‘#ifiﬁ%- HQogzhy, o
be stBE:QL:laY) “"’1 ﬁ%@nd ﬁi‘-'c&?\?lrz;@@ SefL QOLUEEgn | Drthepray
novi e i st #10 and subsequent sections anDng

‘item Eih' Qhévx%ta&e%ﬁl%@dlélssu& ChhPr #Se 2Rt £AY 1 &F eﬁhéf
he reSpectiveplay itens. Playlist marks (PL #0 to

corre&%ohadh@ats%@t%rﬁdm e &£1Qpirev aserenhr ys pasiéieas
for each chapter, and sections between adjacent

(destpbath&temaMﬂhgmutdtﬁbéﬁﬁ&@cmhérfmméfmnﬁgrwépaCLty.
pjaylist mark to the end of the final play itemare
thapbers of the novie playlist #11. [0078]

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 coﬁresponding to the beginning of
 .the movie playlist #10 is deleted. The movie playlist #10
is é virtual playlist formed of a playlist c¢reated 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



Regarding the deletion of a play itemfromthe
pl aylist, -39- the processing nethod differs
dependi ng on which one of a virtual playlist and a
real playlist the playlist is. The deletion of a play
itemin the virtual playlist is nondestructive
editing confined to the dekgtion of a file of play
items, and the clip information file and the clip AV
stream - which are pointed to by the play item are
kept to be stored on the disc. In contrast, the
deletion of a play itemin the real playlist is such
that the entity of the corresponding section of the
the allip #O4 st r¥een deleeienedf (tdbst phevi ¥bcwdiPi mg) cppfined
restore the recordin [ 0079] ig. 5

capaci t

to thfhoipletsemtel | WWgﬁYagﬁﬁlayﬁpt ednfsthel é?é@twet h a

virtual playlist. However, the editing unit_hy
(desﬁﬁﬂﬁt%%ﬁrﬁﬁl%ﬁ%ﬁbyoftEﬂ?bﬁFFlEYCHSpFE? CiﬁpFﬁa Sgreamr

for the sake of conv ence, e is, sho
LRI BT s OO0 ﬁ%i%Faganl?Eﬁﬁﬁ?@kayhétﬁiﬂa%rsfs not

£ dp§5| Ig [ F In the file. structure (the

per %%ﬁ% a 49 §§ shown in Fig. 5A, the play item #0

g%r%%ipondlng to the begi nning of the novie playlist

8 i's deleted. The novie playlist #10 is a virtua

gJ gl” STl fs @ Bl AN Sh O g%‘ilff jeleted

i nition using nondestructive he pl ay

from 'at G CPLA S | N ﬁﬂ@t ptay! éSEtQQé g st Qhéwﬁ?' Eﬁanl«hi&éh
of clip AVistreans, that is, a clip #20 and a clip

in tHBli Theneherur €acthdl amét &8 ﬂﬁem@ot 4haygoRAt Lhi BSq.

of the clip #20 and - 40 -
64, the play item #0 corresponding to the beginning of the
movie playlist #11 is deléted. 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 playlistr#li is a real playlist and has a
single clip AV stream, that is, a clip #31. Therefore, for
deleting the piay item #0, the play item #0 is deleted and
also, the entity of the corresponding section of the clip AV
stream 1s deleted (destructive editing), thereby restoring
the recording capacity (see Fig. 6B).

[0083]

When a file is 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 clip #31. The deletion of the play item#0 is
confined to the deletion of the play item #0, and the
del etion (destructive editing) of the entity of the
clip AV stream which is related to the deletion of
the play item#0, is not perforned (see Fig. 5B)
[ 0081] Fig. 6 shows_.g state in which. a play
itemis deleted from-a real playlist. That is, a
state is shown in which, in the file structure (the
same as in Fig. 4) shown in Fig. 6A, the play item #0
correspondi.ng to the begi nning of the novie playlist
_ #11 is del eted: However, the editing unit by the user
therquwitihiin Py dtekeiett aTbpapfere:| gh?i geletipgr afhdhe
) sake of conveni ence, an exanple is shown.in which
inteqpadiahfy POt 1R ?r? a h?t%Hﬂa%thFﬁﬁaB}A%;}rlﬁsFaH&ﬁ? the

iti .. 00821 - .. T i | | i 411 i
nomb B (e Lo Smtien P B0 kS Bro At bprBhn * fiathe
i  clip #31. Th f f d i . i.t
- examiy Sl Bl Hq [65 51 2 Per Ohe (P FLLAIAA AR P LOE ik o

the %@ﬁ%ﬂ@;ﬁ%@!f& SEFLLOY Oa@.{l%hélgy B3AVpELGRAM 1S

ete ructive edifing), ereby reéstoring the

clip’QﬁPQngQQHQQﬁﬁg'éf é§§§ £h8-p88t i oh0B83bre the @Q%%i%n,
file is divided before and a?ter the del eted secti.on
and AR A itieraedi at o RAEST OR Shdt BEbSELReAY $hI eaR
file is deleted, the clip information file that forns
sectidaid whikh ddmleseveit hed bt Bhgohdsvhbded. pEh€behere, The
the deletion of the internediate portion of the clip
reasolV wity eamiflid ei cadisesdédeomuniber fotwakitpsidtonndt van the
files to be increased. In the exanple shown in Fig
backwBd afitder dfhe:lientdshettian espotioonisf tohecbikgena
clip 431 is deleted, the clip #31 becones a-clip AV
consisttegmy fin & igfe gpigp hier pornabhobeporeeshedsbyt tbs, clip
and a new clip #192 is formed in and Subsequent to
AV stmparsectliten defakiz o det et s opo bt t vhglhhs pespribed
- performed. The reason why a file is divided on the
~lateX.orward side and on the backward side of the del etion
?ﬁﬁéiig is to achieve consistency in tine stanp
[ fiat i on possessed by the clip AV stream The

?.Icﬁl lr%fgfrétnlgties t%OiElltg'.wé,l tboer dc Sec rsi«stbkeé:I (l)flt gcgﬁvézqggxﬂ:e,
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
deleticon section is divided at the entry mark position and
then. the play item ({(and tﬁe éorresponding 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



Wth reference to Fig. 6, for the sake of
conveni ence, a description has been given using an
exanpl e in which both ends of the play itein nmatch,
the playlist mark position |ioweVer, when the entry
mar k- position of a chapter indicated as a del etion
section by the user does ngt 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) contained in the deletion section is
del eted. For this reason, the deletion editing of the
proceglsdyrd.t em causes the nunber of play itens to be
increased in the mddle of -42- processing. [0085]
LAOBRE exanple shown in Fig.” 7, -the novie playlist
#10 is fornmed of a play item#1 and a play item #2.
PPafPEseXpBPRE PLOWH0 Iahd is-M 41 @S WHG P RY e #10

. begi nning and at, an ipternediate positiop.in e pla
L5 o H and vec Lo HLM 35 & Bl ALt The bRUTKAT A
_ of__t} lay, i ._As entity of the clip AV
macks Rt Y 4% Saslac e o ot ot Engorng 2t
..as shown.in Fig. .7 C ter_ divided, by e #
an 1nfR s ol o s Y, SR Slal Ll Piaf e il % o
. del ; eGhj o n..such . a-case, _"‘_Fig_ g
#2 4 e e R e o PR U T o
entitROH @2 &b ithenwpositdan ofhd her BEM #dm e @Bip #20.
Shown in Fig. 7C, the play itemthat is in the ,
‘At thdel eldion - sectdiivrd sideteiedznangd @saprdesil Fiddieby the
playlist mark that has beconme unnecessary is al so
PLM #deleiedhaFEIMerare, a Séueed ato i espeach Bl ed pastiaon
of the clip AV streamfile is also set as a deletion
deletdect isetildme cllirp dwclalscade) desl sindvon tivo Pogt i 9B the
on the forward side and on the backward side of the
.play délest i#On isedtampmrzanid o dienl d¢d pii3d {wo grevat edns at the
[ 00861 In the exanple shown in Fig. 6, the play
positipamodt thise PB&Gifdni ndledn t hes phagirn sin | Bigle| & edthe nplay
] the playlist forned of 3 or .nore play itens, when one
item ghafpies prajfha deletich eteitrdardEitdoret & 2

pla¥ itemlqaop is tg be -43- )
result, the playlist mark that has become unnecessary is

also deleted. Furthermore, since an_intermediaté portion of
the clip AV stream file is also sét aé'a deletion section,
the clip is alsd divided into,two'portions on the forward
side and on the backward side of the deletion'sectiqn, and a.
‘new clip #31 is created.

00861

In the example shown in Fig. 6, the play item at the
beginning of the playlist is deleted. In 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 to be



del eted, the end of the play itemin the first half,

which is left after deletion is perforned, is

connected with the beginning of the play.itemin the

second hal f. [0087] The fact that the connection

condition can be set to seanl ess play according to

the buffer status between g@dj acent play itens has

al ready been described. Wen the preceding or

succeeding play itemand the play itemfor which

seanl ess 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 perforned,
deletad itthd smbcdsddrey nlay clleein Hha k155 Al f hewhich

- seanl ess play. [0088] More specifically, when ‘

is letfite afdmedaint icndit irgr{Cmed orl § HMMRERAL 81 yh the

_ preceding play itemin the play itemo he backward
begingigg s rP@dt"t‘i?I%e’d}ﬁtég% %EF%‘V} t}i’ﬁn]sjl'i s rel eased.
xggg he connection condition for the clip on the

' rd side is set to seanless play in the clip

i.nf i di . I [ |
TR PO HECRR Be g, Lol o ap e 1o
seaml;?%ﬁ' I@Sl%g %’gcog&r@ Y, 1Mt le £ 0, tg@atl['@&\.”@etpulr@%lr' st

etion section. en the play itemand the

adjacl%glf%g i g,;é , Ofe 1€ 1Eld R AL iy eB AN 4 hei6dd P When the

ion corresponding to the play itemare to be

- precedfff & A FRWhd PpIEP-i i, addecd ay1dy ek F6r
: newy replaced with the play item#1, and the - 44 -

whichC MRReAeN HeRdiHdOhddh the play dérmend iheisl épear
information is reset so as not to be seanl ess play.
that [t@RBYPuffer sthtis Ashovns, ready Betowedarthe golay items
processing procedure for performng deletion editing
that @fren cuinayedtieeis fitrromddie t\Midn Playpetemiede. andhet is
play items #Mto #M + n) in a certain playlist.
necess@A30JtoAtr<flicaste, thve urniewd ioh dondiedmkess play.

(connect _condi ti on) ,

[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 coéndition for the clip on the
backward side is set to seamless play in the clip o
information corresponding to the play item on the. forward
side,. this is released. In 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



- wth a play item#M - 1 inmmedi ately preceding the
play item #M at the beginning of a section to be
del eted, the connection condition being setSin the
play item#M is confirnmed (step 51). Wen it has not
been set that connect condition = 1, that is, when
seanl ess play has been set441the process proceeds to
step S2, where seanmless play that is set as a
connection condition of a succeeding clip is rel eased
inthe clip information file corresponding to the
play item#M - 1. For exanple, with regard to the
AVCNO format, an is_CC5 flag in the play itemdata
connestrigot woadis gl dasdthe [Oboy]item andlekhe chép
" connection condition (connect condition) with the .
inforpafd@natid yesedcadt e Prealy 1o daeudpampessiplanat i s,
at the end of the section to be deleted), which is
E@REPA the play Iteﬁl#M +'n that succeeds the end of
he sectjon to, ‘deleted, is confirned
%%9 ep 38 OWWeﬁnu £ t‘?&é’wﬁ&ar&eer? %‘Eo‘ﬁﬁtl%rﬁf&‘fedﬂre
iti.on = eam has
ror pEERSNEY Fstiet ) B P LR PERT Rhe PR BER
. 1RLa e S S s, been. set as
th plgg.xggﬁhglt?%ﬁ E%hdﬁiﬁ%F:ﬁughgy%e |nn%%|atﬁf 18%
, e layitemis rel eased. Mire speC|f|caIIy,
Certa@ egg%%ﬁggg condition is corrected to 1. [0092]
p@ggg it is checked whether or not Mis O, that is;
mhether or not the section to be deleted is started
At om the, begknBbRGeotk ibhe diayild in apgbriharne dénhd@ition)
entry mark matching INtine of the play item#Mn
with &Speay33remVen 1t Ni sireletiatebyl précSedgatiNe, plidy item
follows that no playlist mark exists at the begi nning
#M atothehbeplhaylinst off teerseddligin dro ilse pdefotredd. the
Therefore, an entry mark matching IN tinme of the
connegkaphi spngition s iagdetet( strep-i88)plahi Stgnobéssiss
needed because a playlist mark is necessary at the
conflg@gﬁnﬁﬁﬁ@poﬁlﬂhe @hﬁﬂ|yﬁ has not been set that

connect condition = 1, that is, when seamless play has been
éet, the process proceeds to step S2, where seamless play
that is set as a connection condition of a succeeding clip
is released in the clip information file COrréspOHding to
the play iﬁem M - 1. ?or example, with regard to tﬁe AVCHD
format, an is_CC_5 flag in the play item data structure is
released.

f0091]

Next, the connection condition (connect condition) with
the immediately pteceding play item #4 + 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



[ 0093] ' - Next, the
val ue of the sequence nunber to playitemid of the
corresponding play item which is possessed by the
entry marks contained in the play item#M+ n and
subsequent itens, which are the play itens at and
subsequent to the section 4Q be deleted, is decreased
by the nunber n of the play itens to be del eted, so
that the sequence nunber at - 46 - Wich the section
i s del eted and subsequent sequence nunbers becone
consecutive (step S7). [0094k Next, in the play

_ item() loop of the playlist contalnln t he item

deletad, viks crriElampiaysieendat - th@hﬁégﬁﬁnhﬁg @Ptt gen set
section to be deleted, n play. itens fromthe IaX

that|?Qﬂﬁ%ﬂﬁ¢ﬁ%ﬁ@&ﬁ%@%d=(%teﬁh%g)lsfoﬂbg? SeamleﬁﬁxP ayhbas

rk contained in be del et ed

;been.%e%elfg?%cplt%?%%sg@foc‘aﬁ S TP piteesT bRefier cEPnbhe
. play mlﬁfns I? segﬁigégdplgooggét has been set as a

connectiOn.condition,with the immediately preceding play
item is releésed.' More specifically, the connect condition
is corrected tb'l.

{0092]

-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 6f the playlist and there is an entry markr
matching IN time of the play item #M + n (step S5)}. When
this check result is négative, it follows that no playlist
mark exists at the beginning of the_playlist after deletipn
is performed. _Therefore, an entry mafﬁkmatching IN time of
the playlist #¥ + n ié added (step S6). This process is
needed bBecause a playlist mark is neécessary 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 to the
section te be deleted, is decreased by the numbef n of the

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



C-2- Editing of Deleting ip Al Stream When

the editing of deleting a play itemis to be

performed in the real playlist, destructive editing

involving the deletion of a clip All streamfile is

performed. In the follow ng, a process for performng

editing to delete a clip Ag_streamw || be

descri bed. [0097] When a clip All streamis to

be del eted (and divided), a nmethod of determning a

frame boundary to be divided becones a problem

[ 0098] As is well known in this field of

i ndustry, in the AVC (and MPEG nethod, a GOP (G oup
whiclhpfti ctagten stg udeleeednand4zubghijohnseveaienogagambers

planes are collected is adopted, so that random
becomg s tigie s bFé)in units of GOPs. | mage

pl anes of different types of I/IDR pictures that are

403BPédted to intra-frame coding, P pictures that are

subj ected to i terzfranﬁ orward_predicti codi ng,

. f Ve,
- NREtB plctifed ear e els a2l ?%ﬁb?%??gﬁ?Fonal
con R Unie SO0 Brewdr TaN9SH 10 2 pIageleLtl 8 ene
beginning éf the section to be deleted, n play items from
the play item #M are deleted (step S8).

[0095]

Next, the entry mark contained in each play item to be
deleted is deleted (step $9), and the process for deleting
play items is COmplefed.

t0096}

¢-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
involving the deletion of a clip AV stream file is perfofmed.
In the following, a procéss for performing editing to delete
a elip AV stream will be described.

[6097] |

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

[0098]

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

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



For this reason, when sone sections are to be deleted
froman AVC stream if they are deleted at a position
of any imge plane, a problem occurs. The inventors
of the present invention have considered that, as an
exanpl e of an appropriate division boundary, a GOP
boundary is preferably detgrmned at the boundary of
start and stop of recording, and other than that, a
del etion section is preferably determ ned 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
which mfeoremstli amefgd eylawte < defcankbedihed at 4 radoptesd ofs¢ hehat
clip AV streamfile, exists in one-to-one
randogoacessendena@dd estid g i n ANsts eain §9F2, ahthge
informati on on a stream which is necessary to
planegepipdidderardalt g I4IRR RIGHEES Harat mre
. Therefore, when a specific section of a streamis to
SUbJEHée@elté’t é&ltrlat“ﬂ@“ﬁ‘e REEH RS ot § st%hcy in

G t
subjegttregarihot ﬁézttqrp— ﬁ'r%;q%r % | on]ﬂ%:él% r{{g‘?‘%g&?%]rrg%’goag |
plctukgﬁd%%a&naﬁ u%jectecghcodrﬁ{%gagdﬁjpn the c oeJct | :n_
Co'dlnfl l %ay}gﬂs has a X%de%ge%%rﬁ E%#jﬁtuﬁdé '?he

@I§§§§ pt i on thereof is omtted herein. [0102]

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

PTS EP Start (refer to Fig. 10).

[01006]
As has been described with reférence 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 ¢lip AV stream file, and information on a stream,
which is necessary to reprodﬂce a real stream, is described
therein. Therefore, when a specific sectionn of a stream is

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



Since several pieces of tinme stanp information are
used in an MPEG TS stream when a specific section of
a streamis to be deleted, it is necessary to achieve
consistency in tinme stanp information in the stream
that is left after deletion is perforned. [0103] The
MPEG TS streamis foned bysgheing divided into TS
packets, and it is necessary to adjust a tine
interval at which TS packets are input to a decoding
buffer with consideration of the status of the
buffer. Therefore, a tine stanp ATS regarding a data
arrival tinme has been inserted into each TS packet.

clip AmIAESEtsicat tiidhe dcaoresTpaedetoohhehet basinstbhtt he
counter val ue generated by the ATC counter. For

left ey deliatione ot g 9¥Pecd- t he ATS nonotonical |y

i ncreases and has a single ATC (described above). -

4910110104] Wen a section to be deleted is an

n

t di ate . ti f, l.ip AV st ft .
SEnEb B sl o ol S, A SACET, E cion
bef or e

d af Tengj he, ing ..
Flag A Thi @i TP TRERCLRG PP r St Ral FRAH e

. second .hal f,_ of  t.he porti o t  ks_| FLer
'lmml&’engt"dlJ"(g"nql itshepédrefloe(racrrleog{ a(ifcgﬁé%lq )| ?/kc%nﬁg% ggg%t agach

. _ ATS ; MYE S 000: CONtj AU - - havipg :
alreagiltwng eéer}A%%é%ratkﬁe:&gﬁ?;d \Ta s £ontLa 8H§cr§ﬁ91?ﬁbgﬂgr@of is

In stream file canno

omitt MAalned (refer to Fig. 11). [0105]

Accordingly, in this enbodi nent, when an internedi ate
pofibken of a clip AV streamis deleted by destructive
editing, the remaining portions are not conned- bed,
8heckhecqbirgilnpli oAV sStorfeanes i atiysleth fautmd wooii | des used
~in the deletion section (refer to Fig. 12). In this
. in arCaEEG-HTE idudiednduathal i p Hhécifieasetilien; ofhe AT8eam is
nonot oni cal Iy increases, and having a single ATC can
to bebelatmitntdi ndd.id madissaageloatchhevbegbnaiagentyt ha
clip All streamfile on the backward. side, the ATC
time fpdsurgn igffosmatimn 4% the alrceas EbAati hBodsftt Réter
- AVCHD standard format is not conflicted wth.
-deletion is performed.

{0103} _

The MPEG-T1S stream is formed by beipg divided into TS
packets, and it is necessary to adjust a time interval at
which TS packets are input to a decoding buffer with
_ conéideration 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 éounter valuergenerated by the
ATC counter. For example, in one stream file, the ATS-
monotonically increases and has a single ATC (described

above} .



[ 0106] According to the MPEQR system
specification, in order to achieve 'synchroni zation
bet ween audi o and novi e packets, two types of tine
stanp information, that is, a PTS (Presentation Tine
Stanp) and a DTS (Decoding Tine Stanmp), - 50 - are
used. [0107) The PT$4d s tine nmanagenent
information (nore specifically, tinme information on
pl ayback out put of each picture of an AVC stream on
data reproduction, which is selected according to an
MPEG encodi ng net hod used. When a reference
synchroni zation signal, such as an STC (System Ti ne
Coack), which is generated by a reference decoder of
the MPEGZ system becones equal to the PTS, rel ated
#hdino aaseardvire fatke atel atepl obsican tmdevpepiete Thertion -
- DTS is tinme managenent information in data decodi ng. '
+ of a Wiawp thie TS aimd 2hke DTS hebinbt ichpesinengd, eachtrean
other, these are sequentially contained in the packet
of thﬁn%?¢ﬂ#°%ﬁm§ﬁ%ﬁ%ﬁt?@ﬁs%ﬁ%eroﬁh§ttﬁ@mﬁ?gslanéﬁﬁalned
in the packet data.

reconcIMg @}%Wocme%%% bRk n@hgnp%e 516?5 hglt; gad
: ik to. b d i ‘
the sgaa%dor“v“%?f PEITH P Gant b hel Sr5T o8 EhEEonedeC on
t AT
is peg ocr%n%t”ﬂL S Sl o R RIE IBNIEER A8 LRT oL AR Phe rs

.becoﬂgﬁ'ﬁ #ﬁ?ﬁ%ﬁ+§ A&ﬁét §9fﬁé gesgﬁ ESrAEe Ehgthésbllp

regar etion o ction n a stream

AV stileX Sélfep c4alating rwfnfgiﬁgam(ré@@kl ee FRY . b§1

pertorned (to be described later)

[0105])

Accordingly, in this embodiment, when an intermediéte
portion of a clip AV stream is deleted by destructive
" editing, the remaining portions are not‘connecﬁed, 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 c¢lip AV stream file on the-backward,sidé,
the ATC has an offset, but if the ATC is continuous, the
AVCHD standard format is not conflicted with.

[0106]

According to the MPEG2 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),



-51- The clip information file has a
correspondence table between tines and addresses of
clip AV streans for the purpose of accessing a clip
AV streamat the tinme of playback. A mininmumunit to
be managed is called an "EP (entry point)", and is
usual ly fornmed of an integﬁgl multiple of GOPs (refer
to Fig. 14). (EP is a random accessi bl e position and,
for exanple, if the position of an | picture of a
clip AV streamis denoted as EP, random access
pl ayback can be perfornmed froman | picture). The
structure in which informati on on each EP is arranged
are usedan anount corresponding to the entire
corresponding clip AV streamis "EP_nsp". Wen sone
$8¢PiVbns of a clip AV stream are del eted by del etion
editing, there is no need to correct the PTS (tine
TheoFFat idn¥imRejanaosgenite 1oMQIMeios: ®O3M t he
.beginning), it is not necessary tq correct the offset
specLifd Sedd vi o tddied IHFERe IR 1He RIFEdoh WWdttorP ¥ rereh
. to Fig. 15). In the backward portion fromthe . = .
pictusg Bfl ah SWE POTEAD 8 NS SRR et 18

ffset f t he beqi i ddr ess: PN EP starti._of
selectd’ Bboouai PN o5 aih MUt A ETRE selied wi e wn =
letion i.on . (I ef ers 1.0 Fi 6 '
cerer 8K ORGSR SR E Gdflos LI (gyocdie
Time (Crl%fc%r) | Anklg: i@?er@%dr@eréfgké}{b\?%%%r of
section I's managed as an STC'sequence in the clip
the MpPRGRr g@fslt%,f be®omthenddie fy wald mwes tion Afed hfidio

clip streamis to be -52- deleted, it is

and mdQEeSEAtY heeCYlAtdddiel IHa RAUANRCE ahd TESUld 1©fme

: the deletion of the clip AV stream Mre

. managepeaicf ie&bhyatwaen irheladel eldsdipas t ivHed SHOPE and
STC sequence boundary, the STC sequence is divided.

the DTHBenret hetStGesaguence preededitigsd ha:dedeetden '
position is deleted, and the offset. (SPN STC start)

sequeitamlilye condiptingfd tilme tEEC rsaduencsuccedditipet ere the
del etion position is corrected by the I ength
same,condlgspbrIPAS e eataddngd dm Jea irarkatefd@mta.o Fig.

' 17L. IOlll] The virtual playlist is a playlist
USt08t o create a user-defined playlist by
nondestructive editing. Areal playlist for the

- BrfgPhal 181 ®1 BSEETPRESCFpCAVISErEaREFHePERPEd 3t 6 1 Fr o

_ the virtual playlist always exists. |n other words,

DTS, RRehPg éég{ai'onw%f’ﬁé‘t 4 S LT 44 BR é{ﬁr}ie&ec} s-% ¢*'be

. edited, there is possi.bilify that a virt :

interfPg)Ale bORGEoTord: 8 (- Ehd e ey 1F €hisH5%s a
result of deletion.editing in the real_ playlist Men

becong e b ByahEMEob ot A T R 6 ram i AT

sincelfhg! 84 bt ygaes 13, 389 exeted AN JdE YdiHal in
t
plrayl r's at refers to the sanme section. The etore,
one c’%’{ggni&é E‘@?_l%aﬂl @ !llest(rjesfetrp tte)e M .etl%‘%’,. 'rteg*]asrdin the

essary to achi eve consi stenc between the re

deletRbaYbiesh aRdtiRe Vi buak Ay 5t RN fQIMANY & ing
process for searching for a virtual playlist that

the rbeb@EStt Qedrdeheta9n beedldran @nrdl flb o rReid e dhe
rel evant play item

latery).

[0109]



- 53 - [0112] In the exanple shown in Fig. 18,
on a recording nedium a novie playlist #10 and a
novi e. pl ayl i st #11, which are real playlists serving
as titles, and a novie playlist #100 and a novi e
playlist #101 serving as virtual playlists are
stored. 101131 The noyj e playlist #10 is formed
of play itenms #0 to #2_ For the play itens #0 and #1,
aclip AV streamstored as a clip #20 is an entity.
For the play item#2, a portion of a section fromthe
beginning of a clip AV streamstored as a clip #31 is
an entity. Playlist marks (PLM #0 to #3, indicated
byeAcl bpt hafbirpuatéonarfe leadtnam emursegoyidgnie table

each chapter. Sections between adjacent playli st

betwernr kimeanadnchedshutdore febnrlhe $Vn%¥f%P%§I¥§¥ ek
to the end of the finaliﬁlay itemare chapters of the

i

purpomeviod plcapisissing £0. cim 1y streamthb Hpgi BIPFayfi st

411 is foLitted of play items, #0 inds#l, ¥%thin_nﬁ§
playbeicip A% SHAESIBHED B8 RRCCPRPCE3LS tAE et o
(entr30pPiong "ar ETeh BV} Y hEOPBERCRt | 98 B By UF b
GNP PGP IO TS RS Y Be
_7acces;ﬁ%l%?%%%i}fiﬂié%dfﬂ§%kj§x£ﬂﬁfgg Q%zphéypbg§g§oﬁoof an |
"I-picture of a clip AV stream is denoted-as EP, random-
access playback cah be performed from an I picturé). The
structure in which information-on each EP is arranged by an
amount cérresponding to the entire corres?onding Ciip 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 therdeletionrsection {refer to Fig.
15). In the backward portion from the deietiOﬂ section, it
is necessary to correct the offset from the beginning
address (SPN_EP_start) of the EP section by an amount
-éorresponding 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 seguence 1in the clip information file,

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



#1. The play item #0 points to a portion of a section
fromthe beginning of the clip AV stream stored as
the clip #31. The playitem #1 points to a section
froman internmediate portion of the clip AV stream
stored as the clip #20 to the end thereof. Playli st
marks (PLM #0 and #1 indigated by Ain the figure
are each an entry position to each chapter. [0116]
The novie playlist #101 is formed of play itens #0
and #1. The play item#0 points to a section from an
internmedi ate portion of the clip AV streamto the end
thereof. The play item#1 points to an internediate
deletsatt ildn iof tdmessamy cto pcAvrsctebhe Flrayseguenge kas a
- (PLM #0 and #1 indicated by Ain the figure are
resuldntafy tPosiddleisiaon ehckhehapierAV[ ptygam. Mope
description will now be given of a case in which a
specidignlery f ofsd W€ deletion PPohfifR RarROPLAR #3T0f
the novie playlist #10 to the end of,thg layljst i
sequerg P PHIEBH. T SthapParerefers FHVH %@cti S ‘Ei%e

i nternedi ate porti o&i’ofdtget:cl i$ AV f(t)reamﬁ?f é?ed and
STC 3q9yPnes| P LR HAEHF L0 POTAFOPI Ay TR ° T Rdt
refers 1o, sane. section as. tha _%e on
the qgégertea{so%#—;%{s?t%F%fe #]sQ'OI{lo‘S'-%é %Ié‘?%gr(%gdgﬁ héef(gecond
qudigld Rortlon of Lhe ehapter offa EE{?' MVie Phaylisty b
Sequeﬁ%_o Agtlhgqc‘%%c_{ehn tire ¢ apterno % elgﬁl\}#l olfayt%e F Y
the 10N4& RlAW oiﬁfﬂgafg KROVWHe1 4P SHCH 8L £85€ (r&Per to
© % secondé%{al ~ portion of the chapter of PLM #0 of
Fig. g nmovie Tlaylist #100 is deleted and also, the
entire chapter of the PLM#1 of the novie playlist
ﬁb(ﬂli]s del eted. [0118] - As has al ready been
escribed, as a result of performng deletion editing
ohea villryiailt @hava iprocies ss fporay el ®asiswgl tthe create a
- connection regarding seanm ess play between. forward
user-ated heekvalady Ipl sty by emsndesbeuntiy ednhected Bnrehd
forward side and on the backward side needs to be
playlpertf diovedhe 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
be 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 is 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.



[0119] In the follow ng, a description will be
given, with 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 redordi ng medi um [0120]
At first, it is checked whegher or not a del etion
section is an internediate portion of a clip AV
streamfile - (step S11). Wien the del etion section
Is an internediate portion of the clip AV stream
file, the clip AV streamfile is divided before and
after the deletion section, and the nunber of clip AV
stGebfd files is increased. Accordingly, it is checked
whet her or not the nunmber of the clip information
57 D re¥ P Hendrvpf 1R nEighi pOAVORt pedRrPirdésghaedium,
reached an upper. linmt defined_by the system (step '
a mowss)playTggt FifeAntha Hppar PIMids Meen Westhewe
.1Since. del etion cannot be perfornmed, the processin
real 71 61 A ORETBPe® LOTaEF, “nd amavid Piey 15t #100
_ 0 t the.deletion section.is.a
and £ IREKES PEFRDEErCF02 sP 2D fRag Camicere ey Thmerre
storddl® playlist mark position of a chapter specified as
a del etion section does not nmatch the boundary of the

. BloayLzjitem and the internmedi ate portion of the play
itemis a deletion section, the nunber of play itens

ThC hRAses pNeflL fselel ebi 08 PLRGRSS JS el of vl (461 .
to Fig. 713. Accordingly, it is checég%jahether %? & #2

For ttat ghey nindes 96 phaysitenschap neaghedathe tyRRe as a
limt defined by the system-(step S14). Wien the
clip viiserid ian tertabt peenfoeachedplaiyndéeefieliet i anpeaRieh of a
be perforned, the processing routine is Conpl eted.
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.
[6114] |
The movie playlist #11 ié formed of play items #0 and
#1. Within the clip 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



[0122] Fol  owi ng such an upper Iimt check, a
process for correcting a virtual playlist that refers
to a deletion section is perfornmed. [0123) At
first, the file names and the tinme of the clip
information file and the clip AV streamfile pointed

to by the deletion sectiongspecified by the rea

playlist are identified (s%ep S21). [0124] -57-

Next, a search for a virtual playlist that refers to

the deletion section is perfornmedwith regard to al

the virtual playlists on a recording nmedium (step

522). Since the search nethod does not particularly
#1. M at Re-despy iphions thergoporsioni bred Beceisn from

[0125] Next, a process for deleting the
the b@efieinioy seTCtimn ¢BipeAV¥ osnmesamnseacddodsthieef olingd #31.

virtual. playlists: At this point, if the nunber of
The -pllagy iitteanst has ineashiee @ heeubpen [romtavalubedséidnete

by the systemin an internediate portion in the play
portionemt tihe pridaedV nyt isamoripbeeddasstep SPBY. #20 to the
end thereof. Playlist marks (PLM) #0 and #1 indicated by A
in ﬁhe figure are each an entry position to each chapter.

[0116]

The movie playlist #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 an 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.

{01171 -

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
intermediéte 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. 1In such a case, the



[01261 Next, a process for deleting a play item

in the virtual playlist is perfoLned (step 524). The

del etion editing of the virtual playlist will be

descri bed later. [0127] Fol | owi ng such a

correction process in the relevant virtual playlist,

a process is perforned fqnﬁqeleting a clip AV stream

on the real playlist side.”[0128] At first, it

I s checked whether or not the deletion section is an

internedi ate portion of the clip AV streamfile (step

531). [0129] If the deletion section is an

i nternedi ate portion, in - 58 -
second half portion of the-chapter_of PLM #0 of the movie
‘playlist #100 is deleted and also, the entire chapter of the
PIM #1 of the movie playlist #101 is deleted.

[0118]

As has already been described, as a result of
performing déletion editing of a play item, a-proéess for
releasing the connection regarding seamless play between
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 editinq 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 portioh of a clip AV stream file .
(step 811). 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 1s 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).



order to maintain having only a single ATC (refer to
Fig. 68), an AV file is deleted in the start to end
section for which deletion is specified, so that the
forward side and the backward side of the deletion
section are divided: into different files (step S32).
[ 0130 When, the deI§§|oa sedtion is not an
internedi ate portion, that”1s, when the deletion is
started fromthe beginning of the clip All stream or
when up to the end of the Cip Al streamis to be
deleted, the clip All streamthat is left after
deletion is perforned is kept as it is (step S33).

When EO&E3Ligper limikolHaowinmgeh heeslethed) oni proc@sseoNohheannot
clip All streamfile, a process is -performed for

be peddbeticng tthhe grgrdadiorgatéownife| bs formphgtadpair
with the clip All streamfile. [0132] At first,
[#1Z4)checked whether or not the deletion section is
an internmediate portion of the clip All streamfile
Yexkp Bh1ys Fb@&%ﬁd whe bjygah Ctlhélcﬂ'eltétq Gte ledgiomreggtion
an internediate paortion of the cljp streamfile

is a”tﬁétéFﬁﬁqNﬂt%nﬂQ££ﬁ?qI%ﬁl% Qﬂ%ﬂc&%ﬁWrﬁ%ﬁ?Qmﬁ%?ies When
re and after’ the delgtlo sectlon

the offudiSenaal paTrdam o (M TE (RAGER Sf P EhEs
deleta%gﬁsg&?@g%atoég Jo‘a ééhlghéwggﬁﬁégk§léf {Re play
~item and the intermediate portion of the play item is a
deletion section, the number of play items increases when a
deletion process:is performed (refer to Fig. 78}.
Accordingly, it is checked whether or not the number of play
items has reached the upper limit defined by the system

" (step S514). 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
cérrecting 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 deletion section Spécified by the real playlist are
identified (step S$21).

{0124]



-59- (step S42). The start tine of the playback end
time (presentation end tine) is witten into one of
the clip _ information files, which is on the forward
side of the deletion section (step Z43). The end tine
of the deletion section is witten into the playback
start tine (presentation_;fﬁwt time) of the other
clip information file, which is on the backward side
of the deletion section (step S44). [0134] Next ,
the deletion section and subsequent sections within
the CPT of one of the clip information files, which
is on the forward side of the deletion section, are

‘feket ed cshephS4o). aThe rdel=at ipdnrngdacit @hadndefers to
precedi ng sections within the CPI of the other clip

the delfearimai isrtfidre,i sMpieahf danddh wieh haskawat dsialkl ofhe
the deletion section, are deleted and also, with
virtusdgald wla sthye arermimsgqugrdimig iresdivmhe! 8RN ER X)X ar tSince
val ue is decreased by the length fromthe _ begi nning
the seghndhe metilgichalods rott atel elelativmalit:r pddidion in
order to correct the offset fromthe beginning (step
descrgpgjioreftdrenee fFiig omm)tterhdierqdbr- the clip
information files on the forward side and on the
b8&kward si de, the total number of source packets is

fiSkbp 91PFORFOTSEP N Vi GBS Do G For

'-perfo%cn%ide\gnn%a%%n%fs tt%%c-yfound 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 blay item, the processing is completed (step 523).

[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 & correction process in the relevant
virtual élaylist,'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 S531).

[0129]

1f the deletion section is an intermediate portion, in



- 60 - in the STC sequence as a .result of the
partial deletion of the clip information file. Wen
the deletion start position is not a boundary.of the
STC sequence (step $S48), the STC sequence is divided
at the deletion start position of one of the clip
information files, which ig on the forward side of
the del etion section (step S49), and the STC sequence
- subsequent to the deletion start position is

del eted (step S50). When the del etion end position
i s-,not a boundary of the STC sequence (step 551),
the STC sequence is divided at the del etion end

ordeasd D ©did hea®ifgroglypai siagmat heo flirkge rWhicClriigs

on the backward side of the deletion section (step
6B) , 3hR)AV amnidl ¢ hies SI€l sesencetat andrpr eeedhrdgskheion for

del etion end position are deleted (step S53). [0136]
whichTlgelddl ietn as eshecifiod, the thap AWMesfoeaswtli kédandnd

the clip information file is performed and
the bAvdveafd evide pf odessd¢bepeefosaetipor adel divagetihénto

) real playlist. [0137] At first, a new file nunber is
differenfed itles hestotthet3€lip AV streamfile and the

other :clip information file, which is on the

2¢R%ard side of the deletion section (step 561).

138 Wien the.start, position or the end
- HesRcHuR §e 16e el TP It 1T 190 i T HES Begar y
porti%%véEﬁFﬁ%%%%:éﬁr Héﬁ%?#% eéiggqig 9%3&988 Qgg%rgh%nd
beginning of the clip AV stream or when up to the end of the
¢lip AV stream is to be deleted, the clip AV stream that is
left after deletion is performed is kept as it is (step S533).

[0131]

Following the deletion process on the clip AV stream
file, a process is performed for deleting the clip
-information file—forming a pair with the clip AV stream file.

(0132}

At first, it is checked whether or not the deletion
section is an-intermédiate portion of the clip AV stream
file (step S41).

[0133]

When the deletion 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. 1In this

case, the data of the clip information file is duplicated



-61- (refer to Fig. 78), and the play itens of the
del etion section are deleted (step 362). [0139]
The file nunber of the clip information file, which
was issued in step S61, is set in the clip
information file name (clip:information_file_nane)
that is referred to by the,play -- itemon the
backward si de, which was created by being divided
(step 363), and the deletion editing process is
conpl eted. [0140] Wen the deletion section of the
clip AV streamfile is - not an internediate portion
of the stream (No in step 341), it is checked whet her
(sters4wt. t hehsdedeiront seet bHNLhe phagbatRCcEnw thmthe
beginning of the clip All stream (step 354). [0141]
(presdaraitivn deldttone setsiwnitennicbot aseé @£t hhéhelip
begi nning of the clip AV stream (Yes in step 354), at
inforfiatsion tiiel kel erlhboh sket oponteadfeiverdssiwet v€énthat o
the playback start time (presentationstart_tine) of
deletiilpn @949 ofsieeR 0Pl 311 e Thheepn@7dime of the deletion

section is written into the playback start time
(present&fidn_start_time} of the other clip iﬁformation file,
which is on the backﬁard side of .the deletioﬁ section (step
s44) .

[0134]

Next, the deletion sectién and subsequent sections
within the CPF of one of thé clip information files, which
is on the forward éide of the deletion section, are deleted

(step 545). The deletion-section and preceding sections
‘within the CPI of the other clip information file, which is
on the backward side of the deletion section, are deleted
and also, with regard to the remaining entries, the
.SPNMEP_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 amount of.
the remaining sections (step S47).

[0135]

Next, a process 1is performed for achieving consistency



[0142] Next, the section at and preceding the
del etion section within the CPl is deleted, and the
SPN EP start value is decreased with regard to the
remai ning entries by an anount corresponding to the
| ength of the deletion section in order - 62 - to
correct the offset fron1tbﬁ)peginning (step 372).
[0143] Next, the total nunber of source packets
is corrected to the amount of the remaining sections
(step S73)., [0144] Next, a process is
perfornmed for achieving consistency in the STC
sequence as a result of the partial deletion of the
in th¢| PTC nfeqmendcenadi hereboie sgechi pality alwierl ddieon of
del etion end position is not the boundary of the STC
the sbipypehréoxmaepo74)let heWBEQ sbhgudrdetiiondisviaded ratsition
. the deletion end position (step 375), and the STC
is ngequepRrendaranet pkbee8lRgsenueteket(iséarefd 8positthicoBTC
Is deleted (step S76). [0145] Finally, a
-SeqUeRGR ekt FLVied orhreinpofledetabnngltarh rysitdeny sifeppne of
77).. Wen the deletion end position is not the
the %iﬁ%l Lot pf&yeft e 1 ERe Bl Q) CHEmIPSWaIrG dddle of

f and after the de fon sectjon (refer to 7B),
the QA ol 1SR koGP Lo bl BERoh RGeSt R CarEnce
subsé&ﬂéﬁ§x¥o[égéuﬁeletion,start position is deleted (step

-~ 550). When the deletion end position is-not a boundary of

the STC sequence (step S51), the STC sequence is divided at
the deletion end position of the other élip information file,
which is on the backward side of the deletion section (step
§52), and the STC seqguence at and preceding the deletion end
position are deleted (step S53).

[0136]

The deletion editing of the clip-AV'stream file and the
clip infbrmatidn-file is performed and thereafter, a process
is performed for deléeting the real playlist.

[0137]

At first, a new file number is issued to the other clip
. AV stream file and the other clip information file, which is
on the backward side of the deletion section (step $61).

[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



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 sectionis witten into the

pl ayback end time - 63 -_fpresentation end tine) of

the clip information file (step _ S81). P0147]

Next, the deletion section and subsequent sections

within the CPlI are deleted (step S82), and the tota

nunber of source packets is corrected to the nunber

corresponding to the renmai ning sections (step S83).
(refeff0148JFig. 7BMeXxtanda tre0qelssy | Stques fof nede fasletion

achi eving consistency in the STC sequence as a result
sectioh tlte plalkitald delteld @odf. the clip information file.

More specifically, when the deletion start position

81861 t he boundary of the STC sequence (step S84),

t he STC sequence is divided at the deletion start,

Bosi £ibn purkprgss) thegnglike ISTeEefiercd ide anthich was
. subsequent to the deletion start position is deleted
1ssue.(ist1€ps§gg) _86[1@14'§] set in ﬁ%w]ﬁ.p altb]?%’@%i‘sl(?% file name

o TR AT B B By U e
 seem GE RS R B BLONSTe Lety B gh A
diviabie RL2Y k875 ohd Ne e Sld @ s ecd oS- sel & eds
completed.

01407

Wheén the deletion section of the clip AV stream file is

- not ap intermediate portion of the stream (No in.step S541),

it is checked whether ox not the deletion section is in
contact with the beginning of the clip AV stream (sﬁep S54).
| f0141]

When the deletion section is in centact with the
beginning of the clip AV stréam (Yes in step $54), at first,
the deletion section end tiﬁe is written into the playback
start time (presentation;startwtime) of the clip information
 file (step S71).

[0142}

Next, the section at and prebeding the deletion section
within the CPI is deleted, and the SPN _EP start value is
decreased with regard to the rémaining entries by an amount

corresponding to the length of the deletion section in order



[ 0150] Since the virtual playlist is a playlist
such that a user-defined playlist is created by
nondestructive editing, - 64 - the deletion editing
i s nondestructive editing that does not involve the
deletion of the entities of the clip AV streamfile
and the clip information j e formng a pair
therewith (refer to Fig. §§ Fig. 25 shows, in a
flomchart, a processing procedure of perforning
editing to delete a virtual playlist. This processing
procedure is perforned in, for exanple, step S25 of
the flowhart shown in Fig. 20. [0151] At

to cdidedt tdie i¢f fhecketbmhegidare@inhohgt hetdel sv2pn
section is an internediate portion of the play item
(e0dB31S91). When the. deletion section is an
internmedi ate portion of the play item the play item
Nexdi, vitted tiodhdr @uambrg rafafers tthecal glaatiatrs siet td @y e cletd
the total nunmber of play itenms on a recordlng nedlum

to thes gmidasyd fhrefrmnaigimyg. sgEyiomhefetepreS7Ht -
checked whet her or not the total nunber of play |tens
th8d4Adached an upper linit defined by the system

step S92). Wen .t he total nunber of play itens has
8§Ehe6 Pﬁ@cﬁﬁﬁerlsl PRIt Orﬁ%efoorelaéif}lt?r?%rﬁﬁmb’e‘stemy

in erREE R L OSSR G L b5 EPTPL 8L Flion oo
the 36 ORI GONAE WL he beoknnl i or fhe g

t he ay it in’s

e L

' seque%fcaol (%V:e'p; %)(,I\QH@ Sslt(,e%e%%@éncé hfs p(!i-_'?\Ylded at the
deletion end position (step—S?é), 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 S577). When the deletion end position is not ther
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 c¢lip AV stream, that is,
when it is in contact with fthe end of the clip AV stream (No
in step S55%4), at first, the start time of the deletion

section is written into the playback end time



- 65 - itens are deleted in the specified deletion
section (step S93). At this tinme, when the start
position or the end position of the deletion section
is not the boundary of the play item divisionis
performed at the start positionor the end position of
the del etion section, and e play itemof the
del etion section is deleted. Industrial Applicability
[ 0153] Up to this point, the present invention
has been described in detail while referring to the
speci fic enbodi nents. However, it is obvious that a
person skilled in the art can nodify or substitute
- (presdi® RRAAILTRN S i i hm tt.rh@ SPipi inaagmgegeﬁ efi1thgstep

present inhvention.- [ 0154] .

s81) .specification, a description has been glven W th
enphasi s on an enbodi ment in which deletion editing
irerpenforned whil e obeying the AVCHD st-andard of a
clip AV streamrecorded on a -recording nmediumin
Hego| daheedwll th ithe sAVYCHD s taart arul: s ddpwevier sedheogs st
of the present invention is not limted to the

withienttbdi €81 sireThie mtesentsieweddibn ead beestnthdr hymber

. applied when an editing process is perfornmed on a

of souaesr diavdkatsdilism swcrelee | ke atliat auhbe ratorReahPeAiag
clipinformation file formn pair with a stream

to the remain i ﬁ?qii#%?%aﬁtbﬁ?@ogg%) stream which is
necessary .to reproduce the stream is described,
- bR1E€PE, and the data - 66 - fornmat containing a

I f d i
S ?lf]?agﬁﬁ”?ﬁ?hgn%?? R S iR e S R ey
in crRTRHON O LE YAt SLIAA el 5o 9SS BT 808 o

axi s
the clip information file. More specifically, when the

deletion start posi;ion is not the boundary of the STC
sequence (step $84), the STC sequence 1is divided at the
-déletion start position (step S$85), and the STC sequence-ét
and Subseguent_to the deletion start position is deleted
(step 586). |

[0149}

Finally, .a process is performed for deleting a play’
item (step 587}.- When the deletion stéft position is not
the boundary of the play item, the play item is di&ided'.
before and after the deletion section {refer to Fig. By,
and the play items of the deletion section are deleted.

[01501

Since the virtual playlist is a playlist such that a

user—defined playlist is created by nondestructive editing,



In sunmary, the present invention has been discl osed
in the formof exanples, and should not be construed
as being limted thereto. In order to determ ne the
gist of: the present invention, the clainms should be
taken into consideration. -67- CLAIM 1. An
i nformation processing appgfatus for perform ng
editing control of one or nore AV streans recorded on
a recording nmedium the information processing
appar at us conpri si ng: editing control neans for
editing an attribute definition file for defining
attributes of an AV stream the attribute definition
the ddldrix SdNGidd) Bs PpRbidddt hueathe AVast iggMhhtedoes. not
recorded on the recording nmedium and a playlist
involwey itk afe Betpl ot ab i t yhofepi Bcessob £ ptybatkpsaUt sopeam
data that specify a playback section of the AV stream
file atnd hehplayiptianfopmhiomanii bé foenphayaepdipotherewith
and deletion editing nmeans for performng a
{(refadeltat iRig- -Bdi t g praTeskown, playdatkogekarbn dat a
of a relevant deletion section in response to a
procefiligld giratidirry hee it TBhngrofi hingefo delete a
wherei n each pi ece of playback section data has-a

virtyagdnedy e eondF R EBnPRPERSEABYI MTedcatEry 15t feadiaigred in.

_ | ayhack section data,, and the, editing_control
For R et b vttt B osERat hoshbhett TBEe . 28-

E Qgiéion of the playback section data to be del eted
@ ﬁ deletion editing neans is a condition in which

gf‘%a%‘i"r%% p!i%ﬁ tiigs &Jguf%l%ﬁée@ %Jhefael}}qercod’{ Gl ttrgk,le ncge%trgoteﬁne

an-attrib nition e correspon

sectifPARACK, Seald Q31 ROsH] oRede PREdb AL 6! Ve BET 05 Lep

In response to _
$91). When the deletion section 1s 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 592). When the.total number oif play items has reached 
_the upper 1limit, since déletién cannot be performed, this
processing routine is completed. i |

[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 S91f, 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 S592), the play



- 68 - the determnation result. 2. The

i nformati on processi ng apparatus according to Claim
1, wherein, in the playlist, one or nore marks
serving as an entry position along the tine axis, at
whi ch a user may randomy access the playback section
data arranged thereal ong, _a section between adjacent
marks and a section fromthe final mark to theend of
the final playback section data each constitutes a
chapter, and the deletion editing instruction from
the user is perforned in units of chapters. -

3. The information processing apparatus according to
tenClaren @clahedeim the pbaylifsed delleddona seedlion (step
playlist for an original title; the real playlist
S93){nﬂﬂﬁ;¢hﬁ$ﬁ%ﬂm®:s@hﬁnathanﬁéﬁrﬁh@pSﬁﬁéO®op¢e§@@nﬁnq;

_section of the attribute definition file is
posiquent i B¢ yde byt seRr 8ACLACPl Agbaek $bet bonndary iaf the -
accordance with the order in which a streamis
play dedidedit 6o 0% etdraFREORBEFUAT &RE &asér Paéfitieq or

I h
e ciw?ls%% Bt E1 RAEORePerd oD CaBE BhE gtapndtem

att te definition.file,r |stered in one of the
of threea ‘?utaycfill s?%c%]re cjr%a(ti%%i g% nondestructive editing.

- rocessi ng apparatus according to
Indusé ﬁ%ﬂ}%ﬁ %ifﬂt . .

er ei n, en a user instructs the del etion
3@1@3real playllst the deletion editing neans
eletes the rel evant AV stream and the

del L @MiSeEdion ,oft Heh ]%géﬁ@umv@ﬁﬂ&tzh% T YSN

corresponding to the AV stream and - - thereafter
- descri@)e] eis the Pl BwRRCke SEsEE ORI Hat aoothtehgpe@h@&lcon
section in the relevant playlist, and when t he

embodiS@ntNst rlustsrdhe del €8 obvobua vhatual ppkayhi skilled
the deletion editing nmeans del etes only the playback

in theectitoradatmdif ¢ her dehlest bhusectheneimhotihrenekevwantin
pl ayli st. 5. The information processing -

the sgppdrtatars] soowaioly tle Gueése8t dheeebnpnwhen the
mark position of a chapter indicated as a del etion
48db#dn by the user does not matcha boundary of the
Ela back section data, the deletion editing nmeans

Bﬂﬁrﬁp?§9¢#§@§lpwe § dHek Reken dirgdieen given

contai ning the deletion section at the_ mark position

with Whﬂ?éﬁeéﬂ e p?é‘?k?%?%e‘%el’aew}é%?}and%?ﬁﬂﬁ gfliftpeg is

section data contained in _the deletion
perf &%F gﬁe%&ng éﬁe 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 fhe 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 is necessary

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



6. The information processing apparatus according to
Claim3, wherein the playback section data has
i nformati on such that the connection condition with
the i medi ately precedi ng pl ayback section data
i ndi cates whet her or not seaml ess play is possible,
and the attribute definitiggn file has information
such that the connection condition with the
i mredi atel y succeedi ng pl ayback section data
i ndi cates whet her or not seaml ess play is possible,
and when the editing control neans del etes
pl ayback section data of an internedi ate portion
formaal epgthlieinigma gMiayliistt Mo ryay/|istsddr rednainghrideat
or nore pieces of playback section - 70 - data, the
play étiemsngicombhich nediesmed]icasapeadrsaed tingafradece the
seam ess play with the immedi ately precedi ng pl ayback
playbgekt seatdanacitn a ke ligvedit mtaaae i sk tivrfiedand, are
the forward side, which is left after deletion is
arrangggf glred, thRd tldifedeé$ the setting of the seanl ess
@éa% with the i mredi ately subsequent pl ayback section
42”1 n the attribute definition file at the start on
fhe backmardtﬁide which.is | ttng ter dele%Lo%lB%ed in
borromnaty, Lhe BrelepE kb epRdprOReg: BEees gl oded in
_ appar.at us _accordi n im 3 er ei en ¢ '
the ePERAGE LR AGTEL Wl Srd B b M il e AL 4L Betng
s [.8S del et ahack, secty :
llmltéglgb%é%EQéct?%n?gfﬁggﬁg{etion éﬁﬁ%ﬂ%ﬁpﬁggﬁg‘géﬁggﬁes
preseft TRhkcheibhe kegl mningOfsHha Py hagk secldpn data
that becones a beginning after deletion is perforned.
consi8era€ohnNformati on processi ng apparatus according to
Claim3, wherein the playback section data in the
pl ayl i st has sequence nunbers that are consecutively
provided along the tine axis, the mark has nunber
reference informati on of the playback section data to
whi ch the mark bel ongs, and the editing contro
nmeans corrects the sequence nunber of the playback
section data to which the mark belongs in the mark at
whi ch a chapter that is a deletion section is deleted
and subsequent marks on the basis of the nunber of
pi eces of del eted playback section data. i 9. The
i nformati on processi ng apparatus according to - 71 -



Claim3, wherein the deletion editing neans achi eves
consistency in an attribute definition file
-corresponding to the AV streamthat is left after
del etion is perforned. 10. The information
processi ng apparatus according to Claim3, wherein
the del etion editing neansé&chi eves consi stency in
the attribute definition file regarding tinme. stanp
information of the streamthat is left after

del etion. is perforned. - 11. The information
processi ng apparatus according to Caim 10, wherein,
when an-internmedi ate portion of a streamfile is to
be del eted, the del eti ofEdtS ng nmeans divides the
ori gi-nal streamfile into

A _ , two files a% t he £ .
- del efod NEITIHNL O A TRIYT R B pr BoedsigT oY
| t di ngtto Ol ai m,10, u '
eGP S RSP ShR okt Op PR 1 pSES"HcbRReq on o
i nf ti h : ' .
recot Sh AT O FE TPk AILEYPBLBL S CERY LOBLARs |

arragggd, and the deletion editing neans

COMPIiY'ECt s the offset fromthe beginning by an anount

T B G T o R P O e tTon

' defirddidieriTd oFsmt aeﬁj.ﬁiﬁg_eéﬁi:ﬂgbap@@r 3kusnagvokdiregn} Othe
alm 10, wherein, in the attribute definition file,

attrififQd ¢ on erosaeh1EP-gesting iia mmpagedwashapaSRCAV
sequence, - 72 - and the deletion editing

st redRRafNS] & Ofd @St S8 hen STRe s equendéniynmetéuat t Rhdubkeplaylist -
: definition file corresponding to the del etion secti-on
formél dihe Sreeam ftecAndisubseqleplagbbeki srcséeoni dasa
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
déletion-sectién in respénse to a deletion editing
instrucﬁion from a user,

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

the editing control means determines whether or not the
connecfion 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 positicned immediately before in response to



14. The informati on processi ng apparatus according to
Claim 10, wherein, if the deletion 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®8ffset fromthe begi nning
within the STC sequence at and subsequent to the
del etion position by an anount corresponding to the
| ength of the del etion section. 15. The
i nformati on processing apparatus according to Claim
4, wherein, when the deletion editing of the rea
the dRtEYMiRatLoR orB8UHkrfor med by destructive editing,
t he | et.ion editing nmeans also perfor the del.etio
Zdi t T O HERA TP T GragP a0 FRRPLPBrer SCPEIRARY o
.. S el etion secti . .+16. Jqn [ .
cLaif R AR R Pt A8 oy dsts SHRL g "eba, M Sy SSRYIng

as a#ﬁﬁﬁ%%ﬁi#%@f&f§§n§léﬁéo£ﬂgdtq egg%g%grgknghq%ﬂi%”hser

mati'on processing net conpri si ng:

h&dh iy NO-Comnt r - sl canidathr bReheged -

e e A S ks A

theresd 1S 4 heedtish e evdehi ARt ke r@%i shidng skction
pair Wth each AV - 73 - streamfile recorded on the.

from HEEOr©i Mg Mg kMo afitke aspbaplfi shef gimad ofiagback section
plurality of pieces of playback section data that

data e fooms i aybeac ka secapberef anble tA¥ ‘gedeadvat edhie ing
play start point and at the play end point; and

.. instrauddelet i Droediié ngsst eps opepécfroweni ng andékebifophapters.

editing process on playback section data of a

Bel eTénet iddloetmadri e giare s pingspepseates sadebeding to
' ~editing instruction froma user, wher ei n ‘each
ClaimpiZcavtofrpimyBme ket 1 9h  48CAUHES & E6AAePlpyAist for

condition with the innediately-precedin% pl ayback
an ordgdiadh tdike . 4P realiplenéiedi PPABICEREPEH dfefuch a
- it i.s checked whet her or not the co negtlon condi tion
mannedt Yt JihE RAE RIS IaP L6 Be CdeFBFed iR PHES

. del.etion editing step is;a condition in.which =

defingdfian dd 1 a7 | CRERLHIRLLY aRAOCREEEH: &fit POFYHRCK

attrjhute definition file, go S iLng. to.t R
SeCtﬁﬁnaﬁkgéi %ﬁxﬁﬁ%ﬁ%(ﬁﬁ9§yﬁ5ﬁF iéhgdegﬁggd?gt§P§E§e?o§gream
is recdr2d &5t &l I EPRONSHL Puhleaflat &7 ALBALLEQR KEJUI T
virtual pléylist in ‘which one or morélpieces 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 instructs 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



17. A conputer programwitten in a conputer-readable
format so as to enable a conputer to execute
processing for performng editing control of one or
nore AV streans recorded on a recording nedium the
processi ng conpri si ng: an editing control step
of editing an attribute defadnition file for defining
attributes of an AV stream the attribute definition
file existing in a pair with each AV - 74- stream
file recorded on the recording nedium and a playli st
-formed of a plurality of pieces of playback section
data that specify a playback section of the AV
ther@ﬁﬁe&mldﬁleheSpW@¢ plstdracipsiant ignd data nf pihey dsdgtion

poi nt; and a deletion editing step of performng
sectaogeliat tbe seileviag trdeeds sdn {syback section data-
of a relevant deletion section in respo
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rerteggiiePet the deletion editing step is a
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ore I's cofrected in response to the determnation
.1nd1E§§QHtaS a deletion section by the user does not match a
béundéry of the playback section data, the deletion editing
means temporarily divides the playback section data
cohtainingrthe,delefion section at the mark position and
thereafter performs the deletion editing of the playback
‘section data contained in the deletion section.

6. The information proéessing appaxétus_according to-
Claim 3, wherein the-playback sectién data has information
sﬁch that the connection conditién with the immediately .
preceding playback section data indicates whether or not
seamless play is possible}-and.thé 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 playbaék section
data of an intermediate portion along the_time'axis in the

playlist formed of three or more pieces of playback section
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Vdata, the editing control means releases the setting of the
seamless play with the immediately preceding playback
'section data in the final playback section data on the
forward side, which is left after deletion is performed, and
. releases the setting of the seamless play with the
"immediately subsequent playbéck section data in the
attribute definition file at the start on the backward side,
which is left after deletion is performed.

7. The informétion processing appafafus according to
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 beginﬁing after deletion is performed.

8. - The information proceésing_apparatus'according to
Claim 3, wherein the playback section data in the playlist
has sequence numbers that are consecutively provided. along
‘the time axis, fhe mark has number refergnée information of
the playback section data to which the mark belongs, and.

the éaiting control means corrects the sequence number
of the playback section data to which the mark belongs in
tﬁe mark atvwhich 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
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Claim 3, wherein the deletion editing meansrachieves
' consistency in an attribute definition file co;tesponding to
'-thé AV stream that.is left after deletion is performed.

10. The information pfdcessing apparatus accérding to
Claim 3, whe;ein the deletion editing means achieves
.consistency in the éﬁtribute definition file regarding time.
‘stamp information ofrthe.stream that is left éfter deletion .
is perfofméd.

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

12. The inéormatidn processing apparatus according.:to
Ciaim 10, wherein the attribute definition file contains
EP map in which information on each of entry poinﬁs (EP) -
_that are rahdomly-acdessible-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_mab in the poftion backward froﬁ 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 3TC sequence,
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and

the deletion editing means corrects the STC sequence in
the attribute definition file corresponding to the deletion
section Qf the stream file and subsequent deletion sections.

14. The information processing apparatus aécording to .
Claiﬁ 10, wherein, if the deletion position'is not a
boundary of an STC sequence, the deletion editing means
divides the attribute definition file, deletes the STC
Sequence atrand'p:eceding the deletion position, and
corrects the offset from the beginning.within the STC
sequence at and subsequent to the delétion position by-an
amount CorreSponding to the length of the deletion section.

15. The information processing.apparafus according to
Claimi 4, wherein, when~the deletion editing of the real
playlist is to be pgrforméd by destructive editing, the
deletion editing means also performs the deletion editing of
the virtual p1aylist.that refers to the same deletion
- section. |

16. An information prOcessing method for performing
editingicontrol of one or more AV streams recorded on a
- recording medium, the information processing method
comprisingi |

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
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stream file‘recorded on the recording medium, and a playlist
formed of a plufality of pieces of playback section data
that specify a playback sectionrof'the AV stream at the play
start point and at the play end point; and

a delétion editing step of performing a deletion
editing process 6n.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 prg;eding playback
section data, énd

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 conditién in
which seamless play is possible, and the conteﬁt of an
attribute definition file cbrresponding to the playback
section data positioned immediately before is corrected in
‘response to the determination result.

17. A.éomputér 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 processing comprising:

“an editing control step of editing an attribute
definition filé for defiﬁing attributeé of aﬁ AV stream, the

attribute definition file existing in a pair with each AV
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stream filg recorded on the recording medium,rand a playlist
formed of a plgrality 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 del@tion editing step of performing a deletion
editing process on playbéck'section data of a relevant
deletidn section‘in response to a deletion editing
instruction from a user,

wherein eaéh piece of playback section data has a
connection cOnditioﬁ with thelimmediately preceding playback
-sectidn data, and |

in the editing control step, it is checked whether%or
not thé-conﬁection:condition of the playback section data to
- be deleted in the deletion editihg step is a condition in
which séamlesé-play is possible, and_thé éontent of an
attribute definition file corresponding to the playback
section data positioned'immediate;y before is corrected in

~response to the determination result,



