e DESERHPTH-ON-HNFORMATH-ON-PROCESSHNG-APPARATIS =i e —
| NFORMATI ON ROCESSI NG METHOD, AND COMPUTER PROGRAM - :
Technical Field The present- invention rel ates
to an information processi ng apparatus, an
i nformation processing nethod, and a conputer program
whi ch performedit processing of an - information.

.content- recorded-on a recotging nediUnrrand for
-exanple relates-to an i nformati on processing
apparatus, an information processing nethod, and a
conput er program which performedit processing of a
content, such as an Al'l stream captured by a video
canera and stored on a recording medium NMore .
specifically, the preddfCRIAVERYion relates to ah -

bty rE?ﬁ%ggférﬁdﬂégfﬁ%@{#eﬁ%&ﬁ%ﬁ%&%m@' -

perform edit ﬁ&@ﬁgﬁSlﬂﬁDgg ! eRbcraMch as an ALl
Ing e .

-stream stored -on a‘frecor i.um'so- that the
content does .not becone, |nconpat|ble W th a
pl ayback-only standard format, and in particul ar,
- Techal.ahBsFielan i nformati-on processing apparatus, an _
i nformati on processi ng nethod, and a conputer program
- Whiltodh -preee setrd dnwh@tdcnpaelbté$twa&nnm@ﬁmrmybaok-only
devi ces and perforns t'earrangement editing by
"Proéﬁﬁﬁaﬂﬁgﬁﬁp%ﬁqﬁﬂﬁn(ﬁﬂ drfeEspging processing method, and

~a computer program which perform edlt'proce331ng of an

.in%prmation content recorded on a recordiﬁg medium( and for
cexanple relates- to an information processing apparatué, an
information procéssing method, 5nd a computer program which
perform edit processing of a content, such aé aﬁikv stream
captured by a Video.camera and stored on a recording medium.
More specifically, the presantﬁinvention-relates to an,'
information processiﬁg apparatus, an information processing
‘method, and a computer program which perform edit processing
-of a conteﬁt, such as-an AV stream stored on a recording
medium so that the content does not become incompatible with
.a playback—-only stapdard format, and in particular, relates
“to an information processing apparatus, an information
processing method, and a.computer program which maintain the
compatibility among playback-only devices and performs

rearrangement edltlng by lelleg a stream on a recordlng

"EHmedlum 1nto parts in, accordance w1th the format of the

stream.




e —fredt-tm-+nt-o—par-t-s—+n-accordance—wth-the—+ormt-—ot————r—r
t he stream BaCkground Art A die- type recor di ng '
medium (in the followi ng, called an "optical disc"),
to-which optical-reading is applied, such as a DVD
(Digital Versatile Disk), a CD (Conpact Di'sk), etc.
has rapi dly becone wi despread for use in'storing

- .conputer files and neving-ipage streans. An optica
di sc has-'a‘large sterage capacity and.is capable of
random accessing. Al so, unlike a contact-type"
magnetic recording medium there is no concern for.
abrasi on and damage on the recording face by readi ng,
' head crash, etc. A'so, the disc surface is strong,
'.'BaQﬂﬁTOPﬁér@st Lom;rlsk of accidental data loss. In
. rece ear s tlc di scs ar ely d also f
R exﬁeaﬁ§¥ ?%%%r%? gam§ au%x?%?hg? éjﬁkvfégied
- f.ar u " disc. [
2N ﬂgtgﬁggoégégndon¥%€@g§§}nﬁkx é ?%Q&Qﬁﬁ %E éyg%ng
, su,he%grg'BﬁDa@Df&&éﬁifﬁHBséﬂileD@9§§'béecﬁo ééﬂg&é% Disk)
: favorite scene efficiently. same tlne data is
' etAGCcassedapidy rl@ék:cﬁﬁmtﬁﬁes@y&@aar fo.ﬁn@sé hits dtodihg
possi bl e to use the nediumw thout deterioration.
T comBaser febeﬂtig@ thaw idy-dmaigac séasams N aAn emutridialg disc
capacity of a 'disc-type recording nmedium video
‘hascanmbpage wt@rqqmgmq;ﬁyw@delﬁovm@tﬂwg%sraw a

di s¢ have appeared .in place of a known recordi ng tape
accepsingxanpt e rdtlerka & ﬁ&?éﬁ?ttﬁﬁﬁwgqe)th:dqecordlng

' DVD), vi d d
e yoar by e s TR L AT T AR ge on the

' recording face_by reading, head crash, etc. Also, the disc

surface is strong,'éhd there is low risk of aceidental data

- Joss. 1In recent years, optical discs aie widely used also
for external recordingtmedia and external'storage_devices‘
for compﬁters_ o | P

& disc-type recording medium is capable_of.random
accessing, and thus in the case of recording an AV stream,

- it is possible to find a favorite scene efficiéntly. At the
same time, data is accessed in a non~contact manner, and
fhus it is possible to use the medium without déterioration.

Also, recently, with anrincrease in a recording
capacity of a disc-~type recording medium, video cameras of a
type which store moving images into a disc have appeared in
blace of a known recording tape (for example, refer to

:Patent Document 15. .Fdr example, DVD video cameras have

gained users expanding year by year since their appearance




e —3—-0f-the-—market4-n-2000-because--of -t-he-execell-ence
in image quality-and user friendliness, for exanple
having the capability of editing. For exanpl e,
in nmoving i mge data, a data block to be a unit which
requires being played wth assurance of a continuous
synchronous play, nanely a real-tine play,
constitutes one clip (dip)z.which is recorded as one
noving inmage file. Wth a noving-inmage play |ist
(Movi e2l ayList), it is possible to specify individua
play start points (IN points) and play end points
(QUT points) for one or nore clips to specify play
sections and a play sequence of the noving inmage

on ddtea mamked, int 2080 phegibie afo theegkygebbengefidr dmege
relatlonshlps between clips and pl.ay_lists. For

quabddnpagd .Utseefsfﬁbge%%e% meeﬁaw@%%r%wq dhe

' rtaln cl omtwo play lists having different IN
Ca%é%lﬂ s YaRd %8+E 8fnts. FurtheLnore, it is possible to

1 86LYe28ho LE] o 21ERR] ahbgRshLps. het ednbpbhkeéoaﬂg a
novi ng |nage objects.” "A"novi ng- I mage
unisPegiikhedehti de Hat ORY | Wk vRITRRE h@s@re[mﬁé! g iamage
obj ect (MvieQbject) to be played. A reference to a
‘cortiviung si BRgehobhess phay,i staeeliynaaned heednd alilag,as an
- entry of atitle. The index table is the data read
. confsitdgutelenna ekt 6inigp e diidehi §s| vecetiddites ane moving
. player, and the user can viewthe titles described in
imagRe fiihfex Wigh a@ﬁﬁﬁ%%ﬁ|%ﬂ@9€yﬁéayfb$5?e@%ﬁ%ﬁ%ﬂ&ayLlst
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del eti on of a part of the parts he sane ti ne,

- movihgr emage dLLuest/s 49 tiake sopbsaivBE Adifganedisef on
whi ch recording and edit operation have been
~refpeehoenedlafiomid py écameiengctléys cand suely ddsasvi dBor
: canera at any tine, and to |load the nediuminto a’
- exappagbatik- bﬁlgfowﬁé@tﬁ@s magey f efe f4reenasptter ed cAvYRAY

i mage on a TV nonitor,
clip f¥om two play lists having different IN poznts -and OUT

points. Furthermore, it is possible to freely set reference
relationships between titles and moving image objects.
A'moving—image play list is specified by a navigation
command in a moving image object (MovieObject) to be played.
- A reference to a moving image object is listed in an index
table as an entry of a title. The index table is the data
read first when a recording medium is loaded into a player,
and the user can view the tltles descrlbed in the lndex_,
;ijitjtable L AU o . - .

Here, on a large capacity recording medium of next




..... e A AVCHD. L Advanced Vi deo Codi ng.-Hi gh Definition), -
which is a standard nmainly targeted for applications
for a video canera, a determ nation is nmade on the
desi gn of the specification, such as on the data
foillat for a high-definition (HD) video canera by
addi ng functions of recording conpatibility and
recordabl e conpatibility. Here, it is thought that it
is necessary to define edit operations on a nedi um
whil e mai ntaining the conpatibility of a recording
“medi um between a vi deo canera and pl ayback-only
devi ces. Al so, rearrangenent editing of contents
I ncl ude nondestructive editing in which only the |
gepesitiionstype patdrs rmeebedeéngeduoposepl ayn ldosisivdeenedon of ;
by the: User:are rearranged and the streamdata on a i
USEECHr BPAYCHENGMM i1 A6t dedirablanyge enable rhe user to
,deétructive editing in which thgdggsithonsrof the |
AL BAPE st ARFER Vi %N 4 1PeEBPHIRGY Medi M iglee camera: into
 oofFRTEAREn INAPSALRSR! SRREe ASLE I BRIRE CThcn oo
, AL Y Playe ck. over r t h :
”egﬁ?%?ﬁﬁﬁgﬁtﬁ%gﬁﬁﬁk 3Qg§ ?ﬁegdg%%%gggﬁygﬁf‘8§ér§fomL
- dellstiabh Yof th@aqHaypaekeOpadr HI i Ght SiHL AmeS tiREN PRERS
once, and then the next streamis played back. Thus,
ar@ seqeest § reezeskel ontaanpaentdaig treelitdye-caf whhangi ng
~ streans. In order to cope with this, it is possible
recorgiard i 'ssddniopssaplay blaeke bagni glerdommeduobisby a
, pl ays back over streans, by encoding so that a o
C Teqp ErifHER bEPFEr 2RpdeY 190 fotfoREN 2B¥WRime, and to

F AVCHD st file formt, the MPEG |
Lo3sf G SR 06 B2 BPESkTRH AP PR I8) T Batyey the

caé%ﬂfﬁ&“ﬂﬁ%}ngAngger5§Sg(fgqﬁ%gfm£:Strean) stream does

not  cause a ‘deco o |l ose data at data playback
-t mR aychpNgadsakhed SETRAMCRNNG B8 qhOp&finition), which
predet erm ned MPEG buffer nodel, ang t hus seanl ess
s 'PpladaGed n2pas gl bhegetioieser ,apfl ishE@aAE 86€ a video
" subjected to rearrangenent editing by non-destructive
cargdid,i g dettegméoahiot i D rooieidr diheakleswigngo S etind ess
pl ayback is not met any Iogger bet ween a prior part
SP%W@@@eeauﬁ@ paren Mhaiglata depeeti feri aslybols
qQut pyt at the connection part at, stream pl ayback

de findd 1onpdfibht VhBE nedfte I hih &S e X HRFhaan Patent

rec ﬂ%i%%a%B%Ba EEkif@%léghrggcordable compatibility. Here,

_it is thought that it is neceésary to define edit operations
-og a medium while maintaining the compatibility of a
récording medium between a video camera and playback-only
devices.
Also,,fearrangement.editing of conteﬁts include non-
destruc?ive editing in which only the stipions,of parts .
.jiefeﬁeﬁéed_bn:é pléy list.viewed by tﬁé?ﬁséfiggéfréérfangéd'

and the stream data on a recording medium is not edited, and.
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sol ved by the Invention
Exanpl eenbodi nent scanpr ovi deanexcel | ent i nformation
processi ng apparatus, information processing method,
and conput er program which can perform edit
processing preferably on a content, such as an AV
stream captured by a video_ganera and stored on a-
recordi ng medi um
Exanpl eenbodi nent scanpr ovi deanexcel | ent information
processi ng apparatus, information processing nethod,
and conput er program which can perform edit
processing on a content, such as an AV stream stored

desiract geor eitigimedinumhd chathaopos ot g mdowpat bblres
w th_a playback-only standard format.

thepgApresnDd R st r Beddwnnexe efgfiangeor m bhe

\ tus. i (i . hod.
L B]8E255409 0BT B, L0 oL sl 10 1.

Cibi L . b ! vid
- soraBh A Eespllehabe MR A LG8 GAL TG cne.
boh&hr-@, stheam e mBt Hu2Rd, PREIQTHY raR! IRRGEERN I ght

edi ting.

'overflow? Usually, the piayback of a prior stream is
tefminated‘once, and then the next stream is played back.
Thus, a screen freezes for a moment.at the time of changing
streams. In order to cope ﬁith this; it is pessible to
.perform "seamless playback”, which continuously plays back
‘over streams, by encoding so that a predetermined buffer
model is not broken down. | |

-For an AVCHD stream fiie format, the MPEG {Moving
‘Picture Experts-Group}—Z'system-has been already determined.
A MPEGZ~TS (Transport Stream) stream does not cause a
.decoder to lose data at data playback time as long as the
stream conforms to a predetermined MPEG buffer model, and
- thus seamless\playba&k is possible. However, if streams are
‘subjected to rearrangemént editing by non-destructive
editing, the connection condition allowing seamless playback
is not met any 1oﬁger between a prior part and a succeeding
Part. Thus, a defective image is output at the connection
part at stream playback"time.

“a;t“iﬁéaféﬁﬁ'bocﬁmeht 1 o
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Means for solving the Problens According to a first
aspect of 7 the invention, there is provided an
i nformati on processi ng apparatus for perform ng edit
control of one or nore AV streans recorded on a
recordi ng medium the information apparatus
conprising: edit control neans for editing a play
list including an attribute definition file defining
an AV stream attribute provided as a pair with each
201G ¥aim file recorded on a recording nediumand a
plurality of pla¥,section data specifying a play
Digelt it *f dRVAY 4PFeam by a play start point and a
er A ROl B S O R T O P aceia, %"

or nore entr or a user randomy accessing

pl %aﬁggté on G iakhardgedan a birgeiaXi s hA a pkayllent

list, form ng a chapter by a section between adjacent
inéntmat inar kpranesaisgct appafaions a |asiomutiipnmapkotessing

an end point of a last play-section data in the play .
methad, oM ace¥sRVM Y anP VISR edfft ¥ Etor e oReRform Cedit

recor.di ng_medi um for _each chapter; and play-l|
pr%ﬁ?ﬁ%ﬁqﬂfﬁﬁﬁééfr%%yd?%i3iﬁ&”%QE%épt%%g%fag §%%§%%n5tream
captafided Ry the,ugses fapm.thesphaystbsda e a recording
i nformation processi ng apparatus divides a stream of
mediumove section specified by the user, and noves the
streamto the specified nove destination to perform
r edrraamgéEnenterddiciingg L s canl n BKOVAFSr nmfPon excellent
._processi ng apparatus in _exanpl e enbodi nent.s, an_AV .
i PG to BRORareeHd STk b B BTG g0 dar s "9
GaRy ur ed by }gggic The A\ str = 8- ¢
e ecdr de Cgs go%%ta lgg‘?icﬁ oa ee‘gﬁucn}i?‘t ﬁ%@es%%f/o#%r edit
prd@ifg - ayeda Webhr@ssur aiee a6 eantivnunitS: Sy notyenbus a
play, namely, real-time play constitutes one clip.
recfhalicld pmiedéhundesca gmi modf &o( chép)imvmatddrhe with a
(CipAVStream), which is a noving-inmage data main
PlHRRr K 4nd Ya SERPPREAT 6PFBETon file (O ipl nformation)
as t.trib inition file [.hi;ng variou
el ondeatiklis) “Arthst r By a0, 2h' *Bxeellent
in iSR! | prodataigpeckhyiPguds, Pliayrcsetiiion CbrabBedWing
stream by a play start point anda play end point is
metdald,ed andl ayonwemr ( Bhayd tam) . wiA. gl aycdn st paimtavn chthe
a plurality of play itenms ate arranged on_a tine
compdted Pidrd vt et & ReyUeHTe Gl et ficay $ettdon? i gtream
specified .becon%F tiles ,to be shown to thqjuser,  th
(nltﬁatngof%l%%yfmhlp aylFF%tEt tﬁ?lﬁgt)éccor N with a
st A8y PlAYhalkl, ShndOPEer 85 -l &a PRI Kol D@ BAL LY.
positions for the user are placed on a tinme axis on
MeaMd covrt helabaye+rtdeserbbeeanpl ay- section data are
arranged. A chapter is formed by a section between
adjfscordingr ke, 2ahdrat seere®h 9fomthe last mark to
the end of the |ast play-Section data, and a
deletion-edit instruction fromthe user is given for
each chapter



Al so, there are two types of play lists. One is a
real play list for original titles, which includes
sequential registration of sections corresponding to
an attribute - definition file in accordance with the
sequence of registering streans on a recordi ng nmedi um
in play-section 9 data, and a user-defined virtua
play list which is created7by non-destructive editing
of one or nore play-section data referring to a
theseatvaartiahn  ancatrta | but proefded t bonihifbenzegist predesaing
any one of the real play lists. Specifically, exanple
aprerbodisnefes Peraps™ivd ardiff ofpitidoh pfocEssipgy more AV
apparatus for performng rearrangenqent editin n .
Sty trE%ﬁ??%%%rdﬁH Bn %éh%% ngeﬁgﬁ@Unﬁ¥ﬁa 9nPOrlltion
I.a Lth_ the a [ Al N1 a
et b T ey W b Fho AVEID ot andard fofma - oud! Ablay
11 sfori radt AMGHD &1 ream fodte fosfatitide NREG R Sysingman AV
has been al ready determ ned. However, when streans on
st reame cot o Hep trredbuavaded diad ded Hadto Wkt seaa@hd Avhestreamn
_.Streans are subjected to rearrangenent egitif by £ bl
£1 IR0 ARSERGCEPVE SEFAGRIt RECEBRNEEE] BnoLBRI L1 brof P1ay
l.l owing.s 23S . pl.ayb h t I g N
Seé%ﬁ?%aﬁﬁ%& %ggk%gglghyglg%ggrsggﬁgé? §§d§§e§¥i€tr?%%d%y 2
plahs WU ALt Bgdcenpackl ehdpaiti ndt steeam pbaybaCkmeans
time. In order to cope with this, in the
fori npbravEtd oonpr coessong appavatuss ks ofoexanplsgr arandomly
- chapter instructed by the user as a nove section.is,
accdispilaad | rom 395e ipraydalett RER2TEERA &Fr dhgbon2EhE 10 @

o1 Y 5 800 . SPARLET A3 BUSEELER BLRLLIR oo
entd§SNAL Ohd 4 seMidiSrd N, 144t adnt BASkaONEDfan end
entry mark positions of front and back ends of a

poichapser aspecitf i plagssacdiot sdena in the play list, and
éccessing an AV stream recorded on a recording medium for
-each-chapter; and play-list dividing means for dividing a
chapter of a section defined by the user from the play
list. The information processing apparatus divides a stream
of a move section specified by the user, and moves the
stream to the specified move destination to perform
rearrangement editing.

"In an information processing apparatus in example
embodiments, an AV stream to be edited 1is, for example

moving-image data captured by a video camera. The AV

stream



10_section by the user does not match a boundary of

the play-section data, it is not possible to nove

only the rel evant chapter section wthout change.

Thus, an information processi ng apparatus includes

pl ay-section data dividing nmeans that divides the

chapter of the section instructed by the user from .

the play-section data arranged on the tinme axis. Wen

at | east one of entry mark positions of 'before and

after a chapter specified as a division section by

t he user does not match a boundary of the _

pl ay-section data, the play-list dividing neans once

di vi des the play-section data including the division
isSeetbPiledlad e R YB16BEKLPOBE & O i R Hs¥RE9Sfar being

chapter of the division section as a play list.
plapedplrayh | dstutindadioly aearisuweoas dyucieompday -1slect,i grmely,

data by, for exanple making a copy of the
replayire@ian desditotee diei dbib- r i€ dlig anphlugesn

position of the original play-section data to_the

. PaLht?y bW igosPi Ghreand (FEW YT P pl Apistate 2

. psitjon of the copied.play-section data to the entry
mof i PO e main Rpgl: Hnd R ST R OrBRbLEs T
o urther, iLnc y i dat a_.dgl ef i
B R Tt e
. vasPeed fded ipviche cHsehe @Bﬁjdpf B 482%n.0NR106, epiLy-
mark positions of front and back ends of a chapter
sespEs fdath apeaidiyvhgl anpsegtsor inh dfuser AVossraat by a
) match a boundary of the 11 play-section data, the
- plat satdritsipodingi dndganpaay ehdipemt he pglhdyedestpbay item
- _data including a deletion section at the entry mark
(Phogitawn, angledehithe Prayhiedetd g uFatatdepbtpbay items

. means del etes the pla¥3section data corres onding to
axi each

AT FFIPR9EA 6 SebtMEn3=is. ang Si¢ A 4VnfEHREPTOC
‘p1dY 58S 58PRALAL US LuUrgher, dncl udes (bl BY- SESLL O ene
ata insertion~means for T nserting Slay-sec i'on " dat a
he .begi npi 0Si t1 +specified by a
usﬁeﬁéﬂ%ﬁ ?%e@gl g_\%y iétéigﬁgﬁ%@a@%gﬁﬁﬁg entry mark
posht A plap chap! ainesRACHIredmaskantd NS rdr
7 position of the play-section data by the user does
pogiati omst €hratheundar yaod phecepl ayr sectimenadas agn tdteich
play-list dividing neans divides the play-section
thedg@bavat-deherghed yphay ksposian ggtaandet henanged. A
pl ay-section data insertion neans inserts

chagitgy. d6cfronedaby detfelahd e REIRCPDS| 13RS, and a
- Agcordingly, by an informtion processjng.appar.atus,
sedifigh Laat GG 1S CHEBTErD Gt SIch§ Tl FLF Feot PLiay-

. . dnstructed, _it is ssi bl e 1. move _chapters_by .t.he
secttah HEER” qrbi o raP e Gty e HG ERapLEr (0 b8

is %@nsgggiggcgnghéﬁé?ﬂﬂ ay-section data insertion

ans inserting this section to a nove-destination,
angl $HUStHdrd SROTSIPIgple dirvpdeyal séfLamioredal Real
a recording nediuminto parts to achieve -
playeat sangenentigiivel pl iaylesgcthdrhddhalhdssi sd@raratiaon
i ndi cating
registration of sections correspgnding to an attribute
-w'definitiOn filé in-accordéncé'with-the éequence of

registering streams on a recording medium in play-section




-12- whether a connection condition with play-section
data imedi ately before is seanl ess-pl ayabl e.
Accordingly, it is necessary for the play-1list
di vidi ng nmeans to rel ease a seanl ess-pl ayback setting
of the beginning play-section data of a division
section with play-section data i nmedi ately before,
and to rel ease a' seanl ess-pl ayback setting of the
begi nni ng pl ay-section data of a backside of the
datdh,vissidorr sectri-cefinel pliayusécpien dasha whhedi atetyeated
bef ore. Al'so, it is necessary for the ,
by gray-desceiehidat 49451 8EI B8R ABENSTt BOFE| BAsg gection data
eanl ess- pl ayback, setting of th : e .
reSEERTA NGO plhy SESELon tht &70f TA-BRRKET adginikEon File
re %lt%tr'egniﬁeﬁﬁ%zoamw bh play-sectjien dakasi.mediatel y
efore. n the same manner, it is necessary for
t hepplcayisettiypn datanpirser tibndheansst o redlagase &o  an
seanl ess-pl ayback setting of the begi nning .
infiraptéent | onPdaraseéing backRBPEE2BESt he FRSertiBArforming
position with play-section da [ di ately before.
re i R sPaate: CEREIIF Rl o ahBl UPATTE) of SFORITh P 2
red&fﬁﬁﬁgarﬁe Wit 0get hephntQ-a se{es Qfe CRYBLS" standard
groups to be presented'to the user. Thus, there are
whiG@sefiaWAes en 1 eqr raigemant 1af ychaptier sclies elvosed sBandard
the sane play list, and cases where the rearrangenent
forgpttends over a plurality-of play lists. Wen the
plgy-section data rearrangenent neans rearra
chape ;

on® AM6RG &tpPaRalits oPBRay FhetUCCeRg System nas

been already determined. However, when streams on a
recording medium are divided into parts, and the streams
are subjected to rearrangement editing by non-destructive
editing, the connection condition alleowing seamless
playback held by the original stream is not met any longer.
Thus, a defective image is output at the connection part at
stream playback time.

In order to cope with this, in the infcormation
processing apparatus, for example, a chapter instructed by
the user as a move section is divided from the play-section
data arranged on the time axis, and the chapter is inserted
into the beginning position of the chapter specified as a
move destination. |

At this time, if at least one of entry mark positions

of front and back ends of a chapter specified as a division



-13 play-section data rearrangenent neans divides a
chapter in a section instructed to be rearranged in a
nove-source play list by the play-1list dividing
nmeans, then inserts the divided play-section data at
the begi nning position of a chapter specified for a
nove destination in a nove-destination play list by
t he play-section data inserdi on nmeans, and del etes
the di vided play-section data fromthe . nove-source
seqiliay - Hystthsy udwr plegs seet i ot data eletdon afeans play-
Thus, -it is possible to achieve rearrangement of
secihigpt elada, 1t 1net thes i Bake ayetit extentde ofelewnt
plurality of play lists, the reason_why the npving of.
chagitapt e Sgi-o6Ps S Eng 1 SR by Fﬁésfmaﬁhayét?gwem
i nser.tion_of chapter. groups and_the deletign.of .. ...
Pr ORGP SRR T Rot b G, T o At bl dara  Shvidiag
neals/ @0 4iR84deslan IhalR oof aPRALaLUses Yl o LAty by
ata on a recording mediuminto a nmenory for each
theP! @Yed | $tomanghcdo, NOJ- 4080 drheqd 4 Of FRAHh Qi Obnt Whie time
play lists or nore into a nenory at the sane tine.
axidsualyhen adk upgest | bid t o of et bey nusberpedipl @ys secthofore
data is set on a recording nedium Thus, the
andplaitesect | dmwata s@ar angerenta neéannss ishow ek riggertve the
di vi si on processing by the play-1list dividing neans,
useresdvee npsemgitoh pr obeusdayy bpft Héeplmyeyixtction data,
insertion neans, reserve deletion processing by the
thep|mhavsedtstoriigaitch 'de| 8236 Prveth sl BHiE exettit Bsawatpction
reserved processing if a total nunber of 14 the

datyy oy DSEREHBA data I8 Hot Bver Cht Rorti t ith5 i AiFRE mark

ve-source and fhe nove-destination play lists. ..
POSALEET o SR pﬁé"’ﬁ-%&ﬁ o dard ion?at}b? acgl %llss]torhaé:ecetalc poes
u nunber, and each .entry mark has reference
2 Fﬁ%&b?ﬁ%ﬁron to a sequence nunber of the correspondi ng
pl ayesesctinn dat ag: Fhdsng | hekfsNQGeSSAWidOr pi Bf-section
play-list dividing neans to rewite the reference
da tanfoef, Metdron tapt ke rplkayigsactibpp dat ahef pl he-eattyon data
mark fromthe divided entry mark and after. In
“to t he sddwidedper rewtiisngmecesgaray f @endt heoplihyesectf orche
data deletion neans to rewite the reference
or iignhedmatliay sectibe plady- dectlilon estizy Hedk ByosHelon, and
entry mark in relation to deletion of the ,
rewsligjgect iR ate@rt Positipn nel sEhe famhetd, PeyTgection
necessary for the play-section data insertion neans
dat@g tPelwFt 8Pt HhE W%FEr%%%%t}?ﬁbrnation to the
P pron bl AR Ll PILLYIREKS NabELALLED urener

ay-sec a.
includes play-section data deletion means for deleting the
chapter of the section specified by the user, and if at
least one of entry mark positions of front and back ends of

a chapter specified as a division section by a user does

not match a boundary of the



In the same manner, it is necessary for the
pl ay-section data rearrangenent neans to rewite the
reference information to the play-section data of the
entry mark in relation to noving the play-section
data in the play-section data. According to a
second aspect of the present invention, there is
provi ded a nethod of information processing for
performng edit control of one or nore AV streans
plavecercdddnonizaar ecbedipdgymedstmdivhdingt hoangodpridéngtne
the steps of: 14a edit controlling for editing a _
plyplwpdtien dackbudinrgudhindt Br PBdeeigef FAFEIOR #F1khe entry
defining an AV stream attri bute provided as a pair
mank ¢ Hoéé%ﬁoﬂv sttearhEn etP@co?ﬁ%%%??tal%céitaﬁﬁngddetlon
nmedi and a _plurality of .play.,section data_ ..
neafEoclt bt ne a Bray SPCTIOH O A AV SCPEARTBYCEE &y the
dqu%yaﬂ Reint .and a play end point; access controlling
or placing one or nore entry marks for a user
randoml,y %cesmf;&&mﬁllt%hsegﬂo@eSQ%@ aap?agsgugn aurther

time axis in a play list, formng a chapter by a

inc&%@%isonﬁjbﬁ-\/\@&ﬁﬁﬁi agenk emddrimrksmands a mact i ABerting
froma last entry mark to an end point of a |ast
plagl-apcsechi amtdat ati nhiehesql ayn st poandi @ccessiangchapter
AV streamrecorded on a recordi ng nedium for each
spectidpiedr ;byvanal pkay- lonsttidi vibtinglfiet, dieviddiifg @ beginning
chapter of a section defined by the user fromthe
entglvayndrkstpositionacdorali Agppera she¢Hl Bxpert ®F tRaertion
present invention, there is proviggg a._comput er
PosgtdgPant Hesi bRHY 1° &Cthputél-ar d2dabPe foFTat 406s ot
cause conput er_ to_execyte 15 processing for s
maﬁé%f%rﬁ?ﬁaggth(%%nF?%Ipgﬁy6ﬁsc550ﬁnféiﬁv StteaRsay 1ist
. T rd C [ Lun r si_ng
iy B P R B "By ek ol PG or e B
mard PhaY:£ist, | neludingnanal t phhyt gcdefbni tdan fih8ertion
defining an AV stream attribute provided as a pair
meatist NigachtAV glagasedilen r ecrdecdbadvra reeer deAgry mark
medium and a plurality of play section data
posdpeenfying a play section of an AV streamby a play
start point and a play end point; access controlling
f oAcpbadiinglpne ur  aDr e.refwmpa thmk spf @Fe 36 Iuxer apparatus,
random y accessing play-section data arranged on a
whepj heagras gilfda ey erisston forfday bl thapt etipyracted, it
. section between adjacent entr%ﬁpargs and a sectign L
is pPeRtaPtasttentPYenar R Eh &Wd pBF ntP G o YP4st dLviding
| ay-sect.i on ta in_the play,list,_and accessin
MeERT sti'ed IF%CEE e&P6RTE T €cor an—ﬁ%%Y%nFFSElégC%HQP the
h D | ay-List dividiog- " di vi di a
oL S on e B ekt ol HEgh ) eRe- iy HlTenguion o
a WROAY-ddStination,A SRAPULRSs PYOJNAM RCLOndidNgt b0 divide a
exanpl e enbodi ments is a defined conputer program
strdescrdthedd nm@ Sorpubenihgadabliant ammt wo-tas t® achieve
achi eve predeternm ned processing on a conputer. In
rea@trbetemwends, by installing a conputer program
according to the second aspect of the present
i nTent pony-accobperdt iy eraperdidom tilonexareicgédnon
that conmputer, and the same operation effects



.16 as those of the information processing_apparatus

according to the first aspect of the present

i nvention can be obtai ned. Advantages It is
possible to provide an excellent information
processing apparatus, information processing mnethod,
and conput er progran1mh|ch can performedit
processi ng on a content, %h as an AV stream stored
on a recording medi um'so as?fot to be i nconpati bl e
with a playback-only specification format. Also,it is
possi bl e to provide an excellent information
processi ng apparatus, information processing nethod,
and conput er program which can nmaintain the

wheR¥RAGT Bbhhb¥e YWk Nodh P @YRAGK tANLY a fe¥d &6 orfliddide @

stream on a recordi ng medi uminto parts 1 n accor dance

. inmbkdiBta1§t beastd of SlearARG sPPLEQEBI E CArAGRORIBINLy, it is
edi ting. Al'so, it is possible to nove a chapter

nedesstirg Sanmeti gyldy-stistodiaiongganpens ato tnelefasel ay
lists, and toe performrearrangenent editing. It is

seaplé§§sbpéayla@c!a grlttiag off &ber beginpiperdlaymsection data
rearrangenent editing which-noves a chapter between

of ﬁegFVbFéQnINT’%‘f%lOfbé‘l RLGY T FGEFlﬁPa‘gﬁtF s‘t“%“ed&ﬁ&‘91y
, furth f al _pl List ¢t t pl list.
nork B NERa A L bbb Oum o Bk VA
» f.ql.J :
oo e o SRR 98 BB A ol kg o
sec@ﬁéﬁ”@ﬁ@ylﬂihjﬂéﬁﬂﬂlﬁi dBthef megeatPly UeRfrel he

Dr awi ngs

Also, it is necessary for the play-section data
' deletion means to- release a seamless—playbaék setting of the-
beginning-play—sédtion-data of a backside of the deletion
section with ?layusectioh data immediately before.

In the same manner, it is necessary for the play-
section data insertion means. to release a seamless—playback
: setting of the beginning play-section dafa of a backside of
the insertion position withrplaywsection data immediately
before. | |

In a product’spééification, a plurality of real play
'_listslare put together into a series of chapter groups to be

-presented to the user. Thus, there are cases where
‘:-rearrangément of chapters is closed in the same play list,
and cases where the rearrangement extends over a plurality
of play lists.

- When the play sectlon data rearrangement means

_rearranges chaptexs among a plurality of play lists, ‘the




[Fi.g.. 1] Fig. 1 is.a diagram schematically
illustrating a functional configuration of an
i nformati on processi ng apparatus 10 according to an
enbodi nent of the " present .invention. [Fig. 2]
Fig. 2 is a diagramillustrating an exanple of a data
structure for recording data onto a recordi ng nedi a
14-1. [Fig. 3A Fig.“_1 A is a diagramfor
expl aining a procedure in ich a play list is
generated along with a clip of-a clip AV streamin
accordance with recordi ng and shooting by a video
carer a. [Fig. 3B] Fig. 3Bis a diagramfor
expl aining a procedure in which a play list is
plgeneicatied abhoagrvhthargdldit @leatsCHipiddysshramptdr in a
- accordance with recordi ng and shooting by a video
- seqddmer anstructed| Fp goe 3G aRiagge8iCins aamdiagsamdomplay
_explaining a procedure in which a play list is
lisfeker Ahedraprvnyisk t i wlding meRng  cFhpn ALRSeEFRdhs n
. accord?nce with recordi ng and shoothg by a videg
K R: ﬁ%&. af

di ay—_sec_;i-:'lgfnﬁi %E.lta&ljt b§@1p§la :“ng%]rﬁrf (ﬂ,f a
chaga)é%é:?gfn)éggg?%%r PEE dzh“ rn%‘}q” .&“e‘%itﬁﬁa%ie'gf‘%?' LSl
: gwthaclipo ip reamin )
'des%‘j?.ﬁQEgaﬁcﬁlé(\ﬂ./tfiﬂ GG @99%dL5B8tion data insertion
2 means, and deletes the divided play-section data from the
.move-source play list by the play—sectionrdata deletion
- means. Thus, -it is possible to achieve rearrangement of
chapters. '

When the rearrangement extends over a plﬁrality of play
.1'iiéts, the reason why the ﬁoving bf chapter groups are
-garried out by the two phases, the insertion of chapter
groups and'thé deletion of chapter group in this manner is
that consideration is given to the design items of
apparatuses which load data on a recording medium into a
- memory for each play list, and do not load the infoﬁmation
of two piay lists or more into a memory at the same time.

‘Usually, an upper limit of the number of'play—séction
data is set on a recording medium. Thus, the play-secfion
‘data—rearrangement means should reserve division processing
by the play-list dividing means, reserve insertion
processing by the playulist-insertion means, reserve
-deletion proéessing by tﬁé play?section data deletibn meahs;

and executes each reserved processing if a total number of




-18- and taking by a video canera. [Fig. 4A
Fig. 4Ais a diagramillustrating a file structure on
a recording nedium [Fig. 48] Fig. 4B is a diagram
illustrating a state in which a chapter is noved in a
play list inthe file structure shown in Fig. 4B.
[Fig. 5] Fig. 5is a flowhart illustrating a
processi ng procedure for dixiding a play itemat a
-play-tist mark position in the mddle part.
thqd Fpgay6Feftgon 6 dagaa s agream vVeustthat | agndisieat elof the
dividing a play item ~[Fig. 7] Fig. 7 is a
moH s pvae Bndsthat rageadst @@t iPtiwvmile alpltdy item
di vided using a chapter as a boupdary is inserted at
t hé l5égi ity oF 3% HaptBr SPeti t1ed 833 novitng'@s each
destination, and a %equen e anber of ﬁgcquglay item
SeQUPLE Sl MY i s¥%%t 4841'n N "Adcor@ance With apn CT oS
._order_. ti iS. Fi.g. ' j
o QSIS Bl pelisios senbet nluifncrarsraald i ey
sed NREY tgaepl ay rhem atia phaynddesds 7B KePPSiteonp i 9y bei st
-a nove destination, the corresponding play itemis
diiﬁﬂdﬂr@edne%{ng he, prayritdsttwar ke posiéddOninformadidng.to the
9A] Fig. 9Ais a diagramillustrating .a state in
plaiselr tpoinordatte nofvittge aeplmy mdem feonc hangedisidmtleentry
of the setting of a connection condition of the
mafjeginghiadgepl.ay item of a section to be noved with a

play iteminmedi ate before.
In the same manner, it is necessary for the play-

section data deletion means to rewrite the reference
information to the play-section data held by the entry mark
in relation to deletion of the play-section data.

In the same manner, it is necessary for the play-
section data insertion means to rewrite the reference
information to the play-section data of the entry mark in
relation to insertion of the play-section data.

In the same manner, 1t 1is necessary for the play-
section data rearfangement means to rewrite the reference
information to the play-section data of the entry mark in
relation tec moving the play-section data in the play-
secticn data.

According to a second aspect of the present invention,
there is provided a method of information processing for
performing edit contreol of one or more AV streams recorded

on a recording medium, the method comprising the steps of:



-19- [Fig. 9B] Fig_ 913 is a diagram

illustrating a state in which prior to noving a play

item a change is nade of the setting of a connection

condition of the beginning play itemat the back of

the nove destination with a play iteminmediate

bef ore. [Fig. 101 Fig. 10 is a flowhart

illustrating a processi ngipeocedure for performnm ng

rearrangenent edit which noves a chapter in the sane
edipl ayohitsbloingvero®m pldirdhiot yaof ppd@y liisst sincluding an

[Fig. 11] Fig. 11 is a flowhart illustrating a
attpriboessidgf priocedur & ¥or dpéi fohgi ag darsangeneattribute

edit which noves a chapter in the sane play |ist or
progvgieda 3 wr abaty oithl apchi Vs stream fligieg repgrdeidg on a

12 is a flowhart illustrating a processing procedure
recogAimgyi REIRUP| B0F t @vs PPRAFLE SN E 0 L ofFERECT tFR T2

itemto the K-th play ite Playltem#K in a certain
SPeiaYIPBsE: PLsY SUF (T 19 SR 01 FIACRY RYairagraN Ut
dllustratin state in_which ss pl
pOlgg aaggnn%c%?%ﬁfcgﬁgitpgﬁngithggﬁg%ﬁnediggé?%§¥%?§5 tor

pla%g%tY;hLBgt@ i 8T eﬁnsg(?eg%m;; he phay idem Bl aykt em#M i Qom1y

_ egi nni ng he section to be noved.
acdeBisngl 3y -Hebt 1536 dsea diaghagaai bhust rethdgadis in a

state’in which seam ess playback set as 'a connection
plagondidt,on:dMrtifhcamn | chmstieat espefosecplay btemés adjacent

released in the play -20- itemPlaylten#Mn
entfrgl rewikig drkle daoknosin dfrarthea sbotti omttyy bemovied.an end
point of a last play¥section data in the play 1list, and
accessing an AV stream recorded on a recording medium for
each chapter; and play-list dividing for dividing a chaptér
of a section defined by the user from the play Ilist.

According to a third aspect of the present inveation,

there is provided a computer program described in a

computer-readable format to cause a computer to execute



[Fig. 13C] Fig. 13Cis.a diagramillustrating a state
i n which seanl ess pl ayback set as a connection
condition with an i medi ate-before play itemis
released in a play itemPlaylten#K to be a start
poi nt of the chapter to be noved. , [Fig. 14A]
Fig. 14A-is a diagramillustrating a state in which n
items fromthe play item Playltenm#M are noved
backward before the play item Pl ayltenm#M [Fig.
prdaB]s iFigy. fadBresTardiegr afi il Aesttratli mf acBat €Ti more AV
which nite fromthe play item Playltem#M are noved
St G¥Yar d°FEFBFE the g oy SCOSREPPayIT el the | PEPGeSoing

fd h [
corkPhi Bt o or Sifek] PUEDC LK | S A A PEOCEARIGG

rting a play itemto be a"section

pldw Des#ovediipiagpbay ddistidueebeisr IDME SOUF LR t Be@ining
play list to be a nove destination in order to nove a

an phdy dtmmranehgrébpter gircvydoft payal istis. with each AV
[ Fig. 16] Fig. 16 is a flowhart illustratin
Strﬁﬁ%) ngf Pt e ?oFe??EQ%QQrﬁF%%%ﬂeﬂﬁqt%nP%BKE%lty

section.to b noved in-a play list to be a mye
£ ¥ 'y ¥ AV
°F SBlUfLe 64 pl 47711 ST TG be & mbvé st ThatiGh rh ="
strAHeMn 0y n?l(ﬁ){ s@!a@il pbi @M apeNG S Mratd t¥o ofe Pl Ycess
lists. [Fig Fig. 17 is a flowhart illustrating
cw&mmmwﬁmmwwMEmW©mwmmm®mrgmanmkddbra user
havi ng been a - 21 -

randomly accessing play-section data arranged on a time
axis in a play list, forming a chapter by a section between
adjacent entry marks and a secticn from a last entry mark
to an end point of a last play-section data in the play
list, and accessing an AV stream recorded on a recording
medium for each chapter; and play-list dividing fozr
dividing & chapter of a section defined by the user from
the play list.

A computer program according to example embodiments is
a defined computer program described in a computer-readable
format so as to achieve predetermined processing on a
computer. In other werds, by installing a computer program
according to the second aspect of the present invention, a

cooperative operation 1is exercised on that computer, and

the same operation effects



nove section froma play list of a nove source. [Fig.
18] Fig. 18 is a diagramillustrating a directory
configuration of a recording nedium 14-1 defi ned by
the AVCHD st andard, Reference Nunerals 10.
.information processing apparatus 11...camera bl ock
12...encoding section 13...stream buffer - 14..
.recording section 14-1...y@&cordi ng nmedi um
15.:..central processing unit

as those of the information processing apparatus according

to the first aspect of the present invention can be
cbtained.
Advantages

It is possible to provide an excellent information
processing apparatus, information processing method, and
computer program which can perform edit processing on é
content, such as an AV stream stored on a recording medium
so as not to Dbe inceompatible with a playback-only
specification format.

Also, it is possible to . provide an excellent
information processing apparatus, information processing
method, and computer program which c¢an maintain the
compatibility with a playback-only device, divide a stream
on a recording medium into parts in accordance with a
stream format, and perform rearrangement editing.

Also, it is possible to move a chapter in the sane
play 1list, or among a plurality of ‘play lists, and to
-perform rearrangement editing. It is possible, as a matter
of course, to perform rearrangement editing which moves a
chapter between real play 1lists, between virtual play
lists, and further from a real play list to a wvirtual play
list.

Example embodiments can become apparent by the

detailed
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Carrying Qut the Invention In the follow ng, a
detail ed description will be given of an enbodi nent
of the present invention with reference to the
draw ngs. A. System Configuration Fig. 1
schematically illustrates a functional configuration
of an information processing_apparatus 10 according
to an enbodi ment of the present invention. The
i nformati on processing apparatus 10 shown in the
figure is configured as a video canera in which a
novi ng-i mage stream captured by a canera block 11 is
encaded into an MPEG TS stream by an encodi ng section
deéﬁﬁlgMMQchasedtDBanhe following embodiments of the

present invention and the accompanying drawings.
Brief Description of the Drawings

Irig. 11 Fig. 1 is a diagram schematically
" illustrating a functional coﬁfiguration of an information
processing apparétus 10 according to an embodiment ofjthe
- present invention.

[Fig. 21 Fig. 2 is a diagram illustrating an example
of a data structure for recording data onto a recording
. media 14-1.
[Fig. 3A] Fig._3A is a diagram for explaining a
rffprocedure in which a play list is generated along with a
clip—éf-a clip AV stream in accordance with recording and
‘shooting by a video camera.
o '[Fig. 3B] Fig. 3B is a diagram for explaining a
procedure in which a pléy.list is generated along with a
clip of a clip AV stream in accordance with recording and
shooting by a video camera.r

(Fig. 3C] Fig. 3C is a diagram for explaining a
. procedure in which a play list is generated along with a
clip of a clip AV stream in accordance with recording and
‘shooting by a video camera. |

[Fig. 3D] Fig. 3D is a diagram for explaining a
procedurerin which & play list ié genéréted'aloﬁg Qifh a

- clip of ClipAVStream in accordance with picture recording




-22-..._1s recorded onto a recording nedium.14-1

| oaded in a recording section 14. However, the

i nformati on processi ng apparatus 10 i s not
necessarily a video canera, and may be an information
processing unit receiving a noving-inmage stream
through a LAN and the other transm ssion nedi um
Al'so, in the case where a E?gstrean1coded in an MPEG
format is received, the encoding section 12 is
omtted, and the -.configuration including a stream
recei ving section (not" shown in the figure) is used

i nstead. Also, the recording nedium14-1 is not
limted to a DVD, and the type of nmedium- is not

andSRegibhCcBY| ¥ vasdd ichRda.f the recording nediumhas a
sufficient recording capacity capable of storing a
stfeaam f4dle. Fik.cdnat dal apdbesessh ngllusitratbnygosalile
controls processing operations of the entire

stripgtoreaeion peoecedigingegddparat us 10 inthe form of
| oadi ng executionﬁgrograns in-a'tenporary stora

el i 1P ncliGd 45 aSRAMIEREFIBr AAEELa thBRDR yf Late in

.etc., tenporaril torin t el ri ahl d '
Whl@hv?rﬁ%ﬁgg?rv%éi@hﬁ% }Ba%d%éégcg%¥ﬁgh%ﬁ%giﬁggFans.
StrEggugéogﬁgﬁﬁng1qﬁﬁiagbgns menti oned here include

NOVI Ng-1 rage Ccapturing by the canmera bl ock 11 and

aceefpany NGrieAMer asWar floﬁ&%@il@%s@%b@ﬂﬁgi g focus
function, an automatic exposure, canera-shake

pro6esEeaY | ProcaulHidrC dIRili g, a. pregardimgtaa play-list
novi.ng-i mage streaminto the recording nedium 14-1 in
markhposb§bwmih@'@Exmﬁ@dl£4paahd edit processing of a
[Fig. 6] Fig. 6 1s a diagram illustrating a state of
dividing a play item. |
[Fig. 7i Fig..7 is aldiagram illustrating a state in
which a play item divided using a chapter as a boundary is
inserted at the beginning of a chapter specified as a movinq_
destination, and a sequence number of each play item in a
play list is set again in accordance with an order on 'a time
axis.
| [ﬁ*ig. 8] Fig. 8 is a diagram illustrating a state in
which in order to insert a play item at a play-list mark
f_pOSifioﬁ to be a move‘destin;tion,rthe corresﬁonding'play
itémris dividéd at the play-list mark positién.
{Fig. 9A] Fig. %A is a diagram illustrating a state ih
which prior to moving a play item, a change is made of the
':sefting of a coﬂﬁégfioﬁ condition of the beginniné ﬁlay:item

- of a section to be moved with a play item immediate before.




- 23 - _streamrecorded on the recording nedium 14-1

and the like. The edit processing nentioned
here neans editing, such as deletion of a parti al
section of a streamon a recording nmedium dividing a
streaminto parts for noving and rearrangenent, etc.
Al so, the edit processing included both destructive
edi ting which processes a streamitself on a
recordi ng medi um and non- de'structi ve edi ting which
edits only reference-information to a pl ayback
~section of a stream As a-specific enbodi ment of the
present invention, recording and edit processing of
-a streaminto the recordi ng medium 14-1 is perfoi ned
I n[aggor dancerivy t BHE e AVAW\egkandar hstand ihge adetatbsin
on this point is described |ater. The encodi ng
whisg@cpirinrl2cencoies @ pigy Nng-amagecbéngam s mtaglie of the
the. MPEG- 2 format, and outputs a TS stream nade of
settiped ofagk eenpesigien TS HdKens of( Ahe @iy Plilye item
encodi ng section 12 receives TS packets from an :
.t ERfoPRAR SEpHPAIRTR UG =F PPaHA T S8 BYF $rod Him
-] gh as, a LAN.) The TS packets are once stored in a-
immeOiskm BGFPEF- 13, and the recording section stores
th ck the . t.ecor6ing. s ' 1. .,Lkhe tine
in E?@hjﬁ%f aﬁﬁghlﬁhégr%c%ggﬁﬁﬁa§§2¥#%%&%21?3§e?ves
- protesBafkebsold Qd e e e H§C HEPrdidydrfe MAlddAMS which
When a recorded streamis played back, TS packets
- moveead thapter madithe issmenpltyi Gtietacbubfar o pdturahdwy of -
" in the figure) once, and then is decoded. It is
plagetdstary to -24- transnit packet data to the

receiving side while adjusting a . .
- [Fig. T1] -Fig. 11 is & flowChart illustrating a

processing procedure for performing rearrangement edit which
moves a chapter in ﬁﬁe'same play list or over a plurality of
play lists.

[Fig.‘lz] Fig. 12 is a flowchart illustrating a
; processing procedure for moving n play items PlayItem#M fo n
from the M-th iteﬁ to the K-th play item, PlayItem#K in a
certain play list.

[Fig. 13A] Fig. 13A is a diagram illustrating a state
in which seamless playback set as a connection condition
with an immédiate—before play item is released ih'the play
item Playltem#fM to be thé beginning of the section to be
" moved. |

[Fig. 13B] Fig. 13B is a diagram illustrating a state
-in.wﬁich seamiéss:piaQbéck-sétras‘a connection condition

with an immediate-before play item is released in the play -




tine i.nterval in consideration.of a state of this

buf fer such that an overflow and an underflow w ||
not occur in the decoder buffer of a playback
apparatus. Thus, information on the arrival tinme of
each packet data transmtted to a recordi ng device,
"nanely ATS is inserted into every packet, and the
packet data is played back gn the basis of the
information on the arrival™tine (well known). Wen
the recording section 14 receives TS packet data at a
specific time interval through the stream buffer 13,
the recording section 14 records this on the
- recording nedium14-1. In order. to play back
itare Qrgad chPupackel sowirg itheneeeksasy 60 tiavesettion to
arrival-tinme clock (ATC) counter for transmtting '
be paviest. data to the decoder of the .playback apparatus
~.side at the sane tine interval &as the above-descri bed
© spd€ifi c1¥¢he Fist-eh38 1sTRudlaghen BInStd@tdam psstate
. _recorded onto the recarding nmedium 14-1, the AIS.is
| in 3G S6eBleRe T HATG: ST Eie ShHSTESor Lh R e
- _..val_ue .genet b h C. nter, . it I Jre-
e s SRR B E ko HAIC EMN LS e L% A, B2 ™
it piRGTRERkR Of WS HBa LR her BRlthe chad¥ BY be
I mage data captured by a video canera is recorded as
movadQair of a clip AV streamand a clip information
~file defining.-the attributes thereof. Fig. 18
i I EOsgr at4s] t odi ndat asyacdnaggam atlilostohtdng- a28tate
recordi ng medium 14-1 defined by the AVCRD st andard.
in whiphaAy| Fggns £iQm RIRGFPlagnd teSTREAK tenit egre moved
I medi atel y under the BDW directo& are
paclyBrd; Pegeb? | U MK LGAFNE AYBFEYH i ot , a o i p

Lgig%%?ft@ﬂyiEﬁ%z aggi%scgiBiéggg%rffyﬂgyga%ing a state

in which n items from the play item PlayItem#M are moved

forward before the play item PlayItem#K.

 [Fig. 15] Fig. 15 is a flowchart illustrating a
éroéessing procedure for iﬁserting a.pléy item to be a
~section to be moved in a play list to be a move source to a
play list to be a move destination in order to move a play
 item among a pluraiity of play lists.’ |
.{Fig- 16] Fig. 16 is a flowchart illusirating a
fproéessing p}bcedure for inserting a play item to be a
Section to be moved in a play list to be a move source to a
. play list to be a move destination in order to move a play
“item among a plurality‘of play lists.
l. [Fig. 17] rFig; 17 is é fléwcha;t iliuStréting a

- processing procedure for deleting a play item having been a




In noving i mage data, a data block to be.a unit

necessary for being played with assurance of
conti nuous synchronous play, nanmely,. .real-time play
constitutes one clip (ddip), and the data is recorded
as one noving image file. The clip AV streamis.a
file in which .a noving-inmge streamis stored in an
MPE&2- TS format. Also, the ¢clip information file is
provided as a pair with tH@lélip AV streamfile; and
is a file in which necessary information on a
nmovi ng-i mage stream for playing back a rea
novi ng-i mage streamis described. The play |ist
includes a plurality of play items -(Playlten). Each
moRl Bedeiem spesi bi 6%}?_ BlAY o3t ar khopei Bbufdd poi nt) and
a play end point ( poi nt) Individually, and the
pl ayigeci8pn ang. tiee ipl aydsequancel bistmtiing emage
data is specified by a sequence of play itens in a
digdchprlyi sonfiguratfy. o2 4 [Megordangsmediwk arfpile deffiged
- data structure for recording user data onto a
- by ftdeoPVCHY gEanrdaid4-1 in a format atlow ng recording
nd editing. As shown in the figure, when a. o
Re G- NHEGE2LEr eam captured by a video canera i8
encgpded. | pi ' -TS.f . and corded, files
ofEB?26%h€é£@%%§§$§§§§;§gégﬁn%épan ﬁ%ﬁex.(index),‘a'
Moy ng Limge, gbjggt (MovieCbject), a play |ist
(PlayList), clip information (Ciplnformation), and a
clip. AVestseany (ddtpAMSt r ean) are used. . Table 1 File
Type Maxi mum Nunber '
13...stream buffer

. 14. . .recording section

14-1...recording medium

15...central processing unit

16, ..temporary recording médium
',Beét=Mode for Carrying Out the Invention
In the following, a detailed description will be given
. of an embodiment of the preseﬁt invention with reference to
the drawings.

A. System Configuration

‘Fig. 1 schematically illustrates a functional
configuration of an information processing apparatus 10
according to an emgodiment of the present invention.

The information processing:apparatuS'lo shown in the
'figu;e is configured as a video camera in which a moving-
 imagelstream,captured by a.éaméra'bldck 1i ié‘encoded into

an_M?EG—TS stream by an encoding section 12, and this stream




Role Index 1 Essential file managi ng the entire

medi um Rel ationshi ps between titles to be displayed
to the user and novi ng-i mage objects are nmanaged. In
the AVCRO format, the play sequence of the play lists
to be originally nmanaged by noving-i mage objects is
managed in the neta data of an index file.

Movi ng-1 mage Gbject 1 File %hich manages a play |ist
to be played when the titl @4 s specified. Real Play
Li st Tot al

is recorded onto'a-recording‘medium 14-1 loaded in a
recording section i4. However, the information processing’
apparatus 10 is not necessarily a video camera, and may be-
‘an information processing unit receiving a m@vingmimage
stream through a LAN and the other transmissioh medium.
o Also, in the case whefe a TS stream coded in an MPEG formé£
:1s received, the encoding section 12 is omitted, and the ‘
t-confiéuration including a stream recéiving section (not
shown in the figure) is used in;tead. Also, the recording
medium 14-1 is not limited to a DﬁD,‘and the type of medium
"is not specifically restricted if the recording medium has a
:éﬁffiéient tecording capacity_capabie cf storing a stream
file. |
A central prbceésing unit 15 totally controls
processing operations of the entire ipformation processing
apparétus 10 in the form of loading execution programs in a
‘temporary storage medium 16,including a RAM {Random Access
‘Memory), etc., temporarily storing system Variablesuahd
- environment variables, and executing the programs. The
‘ prééessing opefations mentionéd here include ﬁoving—image
capturing by the'caﬁera'block 11 and accompanying camera
work, Suph’as_an-automatic focus function, an automatic
exposurg, camera—shake correction, aut§matic shutter,
f_iecording a moving-image stream into tbe'iecording medium

14-1 in the recording section 14, and edit processing of a




2000 Play list for original _title. Recorded and played.

videos are registered in the recordi ng sequence.
Virtual Play List Play list for creating a
user-defined play |ist by non-destructive
editing.Virtual play Iist does not have its own
clips, and specifies clips registered in any real
play list to be played. ijg_lnfornation 4000

stream iecorded'on the recording medium 14-1, and the like.
 The edit processing mentioned here means e@i;ing, Fuch
~as deletion of a partisl section of a stream on a ;ecord;ng
medium, dividing a stream into parts for moving and
rearrangement, -etc. Also, the edit processing included both
. destructive editing which proéesses a stream itself on a
recérding medium and non-destructive editing which edits
only—refeience”infoimation:to a playback section of a stream.
“As. a.specific embodiment oflthe present invention, recording -
-and edit processing of.a stream into the recording medium
"14-1 is perforﬁed-in-acéordance with the AVCHD standard,'and
" 'the details on this point is described later.
The encoding section 12 encodes a moving-image stream
. into the. MPEG-2 format, and outputs a TS stream made of
. fixed packet-length TS packets. tAlternatively, the
encoding Sedtion_lz receives TS packets from an external
-apparatus through a transmissioﬁ medium, such as a LAN.)
The TS packets afe once stored in a stream buffer 13, and
the recording section stores the packets onto the7;8cording
medium 14-1. The time interval at which the recording
‘section 14 receives TS packets from the éncoding section 12
is wvarious.
"When a recorded stream is played back, TS packets read
from a medium is input iﬁto a buffef {(not éhown in the

figure} once, and then is degoded. It is necessaxy to




Provided as a pair with a clip-AV-streamfile, and

i ncl udes description of information on a stream
necessary for playing a real stream Cip AV Stream
4000 File which stores a streamrecorded by MPER-TS.
AVC i mage data is stored in this file. The
entire storage area on the recording medium14-1 is
managed in the index (index.bdm) file-type |ayer. An
index file is created for éﬁch tilt to be displayed
to the user, and a relationship with a noving inmage

obj ect is managed. -27- The "title (Title)"
mentioned here is a collection of (user-recognizable)
play lists, and in general, is nmade 'of one program

tra?fsnﬁtCBQEEQE &EQfa ec.a&h:k%atr%ceh‘%lhaesf&'%ﬁli@r&%ﬁ%tlng a

format, a play sequence of play [lists, which should

time J.nt_eerll oh N@bnhyi danaged R a. soutagef nuEges dhjfifelr
file is managed in neta data of an index file. \Wen a

suchecbadi ag oesti oy srdadedniderdlavpkayeruoamdaexn she
read first and the user can view the titles descrihed
dedogerhbuffgexef a playback apparatus. Thus, information
on the arrival tiﬁe bf each packet data transmitted to a
fecqrding device, namely ATS is insertéd~into every packet,
and “the packet data is played back on the basis ofithe
'infofmatiéh on the arrival time (well known).
When the recording-section 14 receives TS packet data
‘at .a specific time interval through the stream buffer 13,
the recording section 14 records this on the recording
“medium 14-1. In oxder.to play back recorded TS packets, it
T is necesséry to have an arrival—-time clock (ATC) Cpunter-foft
“transmitting packet data to the decoder .of the .playback
apparatus side at the same time interval as the above-
described specific time ihterﬁal. Thus, when a TS stream is
recorded onto the recording medium 14-1, the ATS is added to
.each TS packet on.the basis of the counter value génerated
by the ATC counter. Also, at the time of déta playback, TS

packets are output in seguence on the basis of ATS.

B. Data format

Moving image data captured by a video camera is

recorded as a pair of a clip AV stream and a cllp

":1nformatlon file defining  the attributes thereof

Fig. 18 illustrates the directory configuration of a




A noving-image object is a collection of commands for

performng play control; and tor exanple, is a file
managi ng a play list which is played when the title
is specified in the existing ROM standard fornat.
The references to noving-imge objects are listed in
an index as entries to the titles. However,the AVCHD
standard format, a relationship between a play Iist
and a tile is managed by tH&-neta data of the index
file wthout referring to the noving-image obj ect
file. Aplay list is provided corresponding to a
title to be displayed to the user, and includes one
or nore play itens (Playltem). Each-play item has:

recpér%\é %J%fegeum ?ay il %'dn%yaEﬁ%_al\(V@ﬁ@rétaQﬂa% (IN

nd poi nt ~( poi nf), and t hus

. Pzﬁa%ﬁ_['s&*"es v Rbayrsecd P sahkrame! hpaddd 1ﬁﬁdﬁaﬁb1yt uh8er
possi bl é to speC|fy, a play sequence of each :play

- theS SDMVORLiRECBbEANGt Gub—-pliueak bt yeof £t aa/tart:mgs aoplay
, "tinme axis in a play list. Also, it is possible to
_ llstncbuaelp information file, and a clip AV stream flle,

respectively.

In méving image data,_a‘data block to be é unit
neceésary for being playéd-with assurancé of continuous
synchronous play, namely, -real-time play constitutes one
-ciip {Clip), and the data is‘récorded as one moving image )
file. The c¢lip AV stream is. a file in which a moving-image
stream is stored in an MPEGZ-TS format. Alsd,_the clip
'_-information file is'prOVided‘és a pair with the clip AV
stream file, and is a file in which necessary'information on
-+ a moving-image stream for playing back a real-moving—image
stream is described.. The play list includes arplurality of
play items {PlayItem). Each play item specifies a play ‘
start point (IN peint). and a'play end point (OUT point}
individually, and the play section and the play sequence of
moving image data is specified by a sequence of play'items
:in a play list.

Fig. 2 illustrates an example of a data structure for
recording user data onto a recording media 14-1 in a format

allowing recordlng and edltlng As shown in the figure,
- when a moving- 1mage stream captured by a v1deo camera is

. enceoded into an MPEG2~-TS format and recorded, files of




-28- play -itens specifying play sections by different
clip AV streamfiles in one play list. In other
‘words, an entity - corresponding to play |ist group
included in one play list is hot necessarily one clip
-AV streamfile, and play itens . referring to
different clips with each other can be included in
one play Iist. A refergnce rel ationshi p between
aclipand a play list can:be freely set;-- For
exanple, references to one clip can be made fromtwo
PllayLi sts having different IN points and OUT points.
Furthernore, a .reference relationship between a
title and a noving-i mage object can be freely set. A
vaplays ldyplesi, Sstionghd Yari Midded (imldexh Woat ¥eedng ainLR)
play list (Real PlayLi St) and a virtual play |ist
objaditr tideivReapliest ), cepeledi Ng.sdn (R1eglésehceclip
. relationship with a clip. Areal play list is a
Anfsgabiost (ﬁgipéﬂf@?mﬂjﬁ%) tiande 2 gAdPHhAY Presan tens,
recorded in a recordi ng sequence, on video streans

- (CHieYSFE62BhdPEApEtERd by a vi deo canera. A

virtual play list is a play list for creating a
‘ f_’['a}_jl e P y ) st pb§! ynon_ destructive erligt i ng,
" afHlelcE& ot Iﬁﬁv@maﬂ i ndi vi dual clip RAN stream of

the virtual pldimpést, A play itemin the virtua

pl ainddsst indjcaties deebdopiar falPabhacibgtthe @NLE nedium.
t hereof registered i Nrameioferiof Heb@edneadc1ph ay bd St .
That is.to say, it i$apgssidd @cf@l the MeEholiQg-Gagdlt
out cnly necegsary pliayjs86td@NSardb@M anPlut alvbiy s0fmat,
clips, and tojpedit ajyiftyal RLAhck St kY 68} heGld BY pe
originally managed by moving-image objects
is managed in the meta data of an index
file.

Moving-Image 1 File which manages a play list to be
Cbject ' played when the title is specified.

‘Real Play List Total- | Play list for original title. Recorded
2000 |and played videos.are registered in the .
recording sequence.

Virtual Play : 1 Play list for creating a user-defined play

List . . list by non—destructive editing. Virtual
" | play list does not have its own clips, and
-specifies clips registered in any real
play list to be played.

_ Clip 4000 Provided as a pair with a clip-AV-stream
T Information . file, and includes description of
- information on a stream necessary for
playing a real stream. '

Clip AV 4000 |File which stores a stream recorded by
Stream | MPEG2-TS. AVC image data is stored in
this file.

The entire storage area on the recording medium 14-1 is

managed in the index (index.bdmv) file-type layer. 2An index

 file is created for each tilt to be displayed to the user,

and a relationship with a moving image object is managed.




=29-_ (copying).individual_play itenms indicating
t hese. Aclipis a noving-inmage data file
recorded as a data block to be a unit- which reqwres
bei ng played with assurance of a conti nuous
synchronous play, nanely a real- tine play, and
includes a clip AV streamfile (Cip AV Streanm) and
a clip information file (Chyp Information). A
clip AV stream as content data is a file in which.
streans recorded in a recording nmedium 14-1 in the
MPEG TS format. AVC inage data is stored in this
file. Aclip information file is provided as a pair
with the clip AV streamfile, and is a file which

Thealetfdiinae qUitlodyt aseni andbhierg- L FagecSiY@amandf (user—
becones necessary for playing beck a real

. regrgviimgblebgelay r bishs Speci fiicgkhgral nf b meadored one

defining an encodi ng net hodof a novi ng-i na e stream

 PrOgIgy @Xof SOWERAhGEIETE s ORERm  Eorie AT rmngRag
t t dd | f t t
ol ol ST Re e P Red AL PEGor O (AT e
| |
orl%{ Q)aﬁlg @an%%scr&gegqnw tltlw1IaT EP‘% %n%tgj%gg gf{ﬁ?é f%q maln Sed
in H%%adblﬁ@gt 9F Ya £ O U lieon ﬁﬁéhn§drep&'ofé‘ﬁl \z{gdllgm is

standard, "PLAYLIST", "CLIPINF", and."STREAM' are
loa@ﬂeaCEdtbnﬁfE@ia@&eQ},y arull(ilﬁrext he B&M/ i ¥Ract:0ly/ ,chandsare

: used for storing a play list, a clip information
carf viiey &hel @itclep dbscatibedmihi the jmdspectivel T.

A moving-image obiject is a collection of commands for
-performing play control;-and~for example, is a.file managing
a play list which 4is plaved when the title is specified in
the existing ROM standard format; The references to moving-
image objects are_listed in an index as. entries.to the

titles. - However, 'in the AVCHD standard format, a

relationship between a play list and a tile is managed by

'-'the_méta data of the index file without referring to the

mov1nq image object file,

A play list is prOVlded corresponding to a title to be
,displayed to the user, and includes one or more play items’
. {PlayItem). Each play item has play-section data including
é play start point (IN point) and a play end point (OUT '
poinf),-and thus specifies a play section of a clip AV
stream. It is possible to specify a play sequence of each
' _play section by arrangingia-piﬁﬁélity of play items on a

‘time axis in a play list. Also, it is possible to include




Next, with reference to Figs. 3A to 3D a description

-30- wll be given of an exanple of the procedure in
which clips of a clip AV streamand a play list are
generated in accordance with recordi ng and shooting
by a video canera. As shown in the figure, one
play itemis created for each section produced by the
user fromthe start of -rqgg[dtng to the stop of
recordi ng. For exanple, a section produced fremthe
-start of recording first to the stop of . recording
is registered as a play item (Pl aylten#0) having a
serial nunmber- O in the noving-inmage play list (Mvie
Pl ayList). Furthernore, a section produced fromthe
plast aktmef speEDF ity p1ext skethBhsShPmirdeeer ding hs
_registered as a play itemPlayltem#l) having a
. streem di lasnberorle ipldyhdimtvi ngni oeiger plaayls, i st éhdute
Pl ayList) (the same in the follomﬁqgg. A real. play.
corfrespohgdsna onakay distr eiravbohshlyded tih gme phAsyt yist
. content, that_ is to say, _a clip AV_stream, I ndividua

(15 pRhyPPERRRATEYl e ¢d PPy PEAFPPIGY 9 SPohBIlaYt FhERS
Infg%gaﬁ$£ﬁk§¥e§%ﬂﬂ %ﬁi%%a&&tgoégghz% é} %g%ybgngncluded

i i

- in one play list.

A reference relationship between a clip and a play list

“.. can be freely set. - For example, references to one clip can

-be made from two PlayLists having different IN points and
OUT points. . Fﬁrthe;more, a;reference relationship between a
.title ahd a moving-image object can be freely set. A play .
Clist is roughly divided into two types, a real ?lay list |
{RealPlayList) and a virtual play list (VirtualPlayList}
7='depending'on a reference relationship with a clip.

A real play list is a play 1list for an original titie,'
and has play items, recorded in a récording sequence, omn
video streams recorded and captured by a video camera.

A virtual play list is a play list for creating a usei—
defined éiay list by non-destructive editihg, and does not
have an individual clip (AV stream) of the virtual play list.
A play item in the wvirtual play 1list indicates a clip or a
part of the range thereof registered in any cne of the real
‘play list. That is to say, it is possible}for_tge user to
:;éut oﬁt.oniy necessary play sections from a plurality éf-'“

clips, and to edit a wvirtual play list by ceollecting




of the individual play sections of the_clip AV

stream Also, in a noving-imge stream Such as
MPER2-TS, it is possible to perform "seam ess
pl ayback”, which continuously plays back over
streans, by encoding such that a predeterm ned buffer
nodel is not broken down by, for exanple an underfl ow
and an overflow of an intgrnal buffer, etc. Each
play item (note that a beginning play itemof a play
list is excluded) -31- holds a-connection condition
(that is to say, whether seanl ess. playback is
possible) with a play itemilintedi ately before.
.Al'so, each tine the user starts recording, a Mark as
o@?z,@@t} I Ynd®é kadENtgnaymaikinsi snaddgeid® dHisdhegi nni ng
a play item(called a "play list mark (PLM" by
puktthip ais entdoyimgr-kmagd data nkijpoimdcorded pkay data
list) (inthe following, a link point-is .
bloght bgskat & alnit (whish Fewésesi beivn piryasbiviitd
- omtted, and it is assuned_ that all_of them.are entry
. asspgpRes, of o pﬁ%@tmwsl §YBP86Pa@aSvﬁ>%Wfoﬁ@H@rlynﬁr éeal—

K Kk h |
cinB o Bleyng U Se Fo opi By BoSFLTOR e P A

.‘_Strég&ga%ﬁ%lg<¥Eﬁa%f§%:&b§ on€2¢ R Pl Yl £ a%lb%)

consecuti ve serl a er -al-ong a

tigee g Swv Ars@antashcpheynt Iéatmrsk & @fqaét ghefhisna
play Iist has a serial nunber of a play itemwth a

stréghevaddoradk jand trererdtiagpmeaiat nb-+10Mn ntiec HPEGYTA
play position of a clip AV stream A segment of
- formatecohdedirmyt idmgeicapturedsinedm hetidess one clip
" Al streamfile. One clip, AV stream becones a unit
wit R ireduifesgabéPRgiplaybt BF TR Ak @SafceadF |lth the

ol N IR B 7
def h ' '
on SE4 L A TSI TRt AR AR, 08T

."bac£|£mkéélzﬂgyi g@ysEEQQﬂ?nEgéeéf%fgéﬂyf,oﬁnférﬁhﬁgon
_ map (note i1n e case

for defining an encoding"method of  a moving-image stream, a
size of a moving-image stream, conversion from piay time to

address, play management information,.a time map (note in

'.Athe case where a recording medium is a DVD}, etc., is

included in the clip information file.

- As already doscribed Qith reference to Fig. 18, in the
directory configuration defined by the AVCHD standard,
"PLAYLIST"™, “CLIPINE", ahd "STREAM" are placed immediately
under the BDMV directory, and are used for storing a-play

list, a clip information file, and a clip AV stream file,

-.wrespéctifely;

Next, with reference to ¥igs. 3A to 3D, a description




-32--where a.recording pedium-i-s..a-DVD) et €8
creat ed. By what operation a streamis
segnented is not directly related to the gist of the
present invention, and thus the description thereof
is omtted here. Also, one clip AV streamfile can be
divided into two files or nore, but a description on
this point will be given |aper. In this
regard, there is a restriction that a play list mark
is indispensably attached to the beginning of a
novi ng- inmage play list (MviePlayList), but the
~position of a play list mark can be noved on a tine
axis by a predeterm ned edit operation. Each
wilpl de lgisennafkabecomasiamentey pposedion dyy whtickh cihes
user. accesses a stream Accordingly, a section
of segidit Y Byradfatehtd antay gtk dreageneraiect iidn from
the last play list pmark t he end of the |ast pla
ACHIEY Bl ﬁgsrﬁcﬂ?ﬁl&%rﬁ iTOQRHPIVPERW B 4Fe C&E‘SF :
th s 1o say,, a . .chapter” pl.a q f
' 'eag' g%% ?rﬁPC)h%ﬂ%ﬁ?u ’SFP8a§g§¥ég?%?Eghg%?%gggpf%§“
eadH $edtofeh884cOY B raNII QG Plraym LRI duk-2 Bl ay
sequence ahd by arranging play list marks by a.
.- recdesiihgdtpl 8¥e SEEMENSR . recording.a poodEdmple, a section
specification, a plurality of real play lists are put
prodogetihéromntioe asisart est ofecolrdphgr f§rsups tthebestop of
presented to the user. For exanple, on a edit screen
receidanyi deoreaheterehmed Plagvikenmeitaylgengfdhhaving a
- chapter_is presented tg the user by displaxgng a list
- serdaly RUBBAA Slqcﬁhe moving-image play list (Movie
PlayList). Furthermore, a section produced from the start
of recording next to the stop of recording is registered as
‘a play item (PlayItem#l)} having a serial number 1 in the
moving-image play list (Movie PlayList) (the same in the

following).

‘ﬂ reéi'play list has.a one-to-one telationship'with an
entity éontent, that is to say, a clip AV stream. |
Individual play items registered in a real play list hold
" time information of a play start-point and a play end point
of the individual play sections of the clip AV stream. Also,
in a moving-image stream, such as MPEG2-TS, it is possible
to perform “seaﬁless playback”, which C§ntinuoﬁsly plays
back over streams, by encoding such that a predetermined

'buffer model is not broken down by, for example an underflow

-g.and an overflow of an-iﬁternal buffér, etc. Each play item

{note that a beginning play item of a play list is excluded)




-33- thunbnail noving.inmages having . play list mark

positions as play start positions) of still-inage
frames of individual play |ist mark positions
~defining chapters. There are cases where
rearrangenent of chapters is closed in the sanme play
list, and cases where the rearrangenent extends over
a plurality of play lists. Ibe details on the
" rearrangenent processing oP chapters will be
described later. Wen a certain play list is played
back, if two AV streans are continuously played back
across the boundary, the internal buffer held by the
decoder m ght overflow, and thus, usually, the
hollsAwbagknebt 8cRI EQRd S I @AMtNS tt @6MEBaked, - @feEheand
then the next streamis played back. Accordingly, a
seadeeenplingbzeR forpassiirient wittht he plagei oém clramglirgely
streans. In erder to cope with this, in the
.befogse where a specific condition is net, it is
possible to perform "seanl ess Elayback?, whi ch

- coft FRUCERFY iy FhsadReacrbastet Feepmdingy & dérki s an
create a,seanl ess-pl ayabl e strea tgere IS a nmetho
entg BRE B REELY T e omEng 0 L BePFoEmee S th 1 RaeY
. r r o f |, ok $;3 ROL, ., D '
Citch REEISLET I ASEL UL {GM JIRGR] Py ROby DEOKEM NN ity
9 rgﬁs errlngn_g ffer s _ate(a{L _t}he ¥I$}E o?n onpl etlgn
mar® ahBear ¢Qk dhNg,Of i PreWIQYs 16kich AVnSthe€aBIdihg, a
- encoder at the tine of staftingthe recording of the
- linkepbifiti Ps AVoSléeameiBIg ither mhti aesépipeimodigedt is
- seanl ess-pl ayable stream that is to say, sean ess ,
“omijtnkdy matdont -i84asshufddrshatepedialy tdwira amet kotrpf marks) .
encoding and a system specification of a device, but
A pdan béstolghpyovidaddridd oR6wRTi ROFReP1aY | bidthgarks
table. Table 2 , .. .
therein, and each mark has a role of pointing to a specific
;'play position iﬁ'each élip AV stream. . In one play list,
-each play list mark-is provided with a consecutive serial
number along a time axis. Also, each play list mark
registered in a play list has a serial number of a play item
with a relevant mark and time-stamp information.iﬁdicating a
play position of a clip AV stream.

A segment of a recorded and image-capture stream
-becomes one clip AV stream file. One clip AV stream becomes
a unit which requires being played with assurance of a.
éontinuous synchronous play, namely a real-time play. ‘Also,
fogether with this, a clip information file for defining an
enceding method of a moving—image stream, a size of a

- moving-image stream, conversion from play time. to address,

play management information, a time map {(note in the case




S Lnformation - Contents VIDEQ | NRPUT. BUFEER VALUE St orage
Amount [Byte) of STD Video Buffer at previous
recording time AUDI O | NPUT BUFFER VALUE Storage
Amount [Byte] of STD Audi o Buffer at previous
recording tinme VIDEO END PTS PTS [90 kHz] Video at
previous recording tinme AUDI O END PTS PTS [90 kHz]
Audi o at previous recordingytime VIDEO END DTSPTS

whére a recording medium is a DVD), etc.; is created.

By what operation a stream is segménted is not'directly

related to the gist of the presént invention, and thﬁs the
~description thereof is omitted here. Also, one clip AV.
- stream fiie can be divided into two files or more, but a
~description on this point will Be given later. |

In this regard; there is a-restriétion that a play list

--mark is indispensably-:attached to the begihning of a moving-
image play 1ist'(MoviePlayList), but the position of a play
list mark can be moved on a fime axis by a predetermined
edit cperation. | |

Bach play list mark becomes an entry posiﬁion by which
- the user accesses a stream.. Aécordinqu, a section

rsegmented by adjacent entry marks (and a section from the
last play list mark to the end of the last play item)
becomes a minimum edit unit view by the user, that is to say,
a "chapter". The play sequence of each section of clip AVV‘
streams registered in-a play list is defined by arranging
-?lay items by a play seguence and by arranging play list
‘marks by a desired play seguence.

In a product specification, a plﬁrality of real play.
lists are put together into a series of chapter groups to be
presented to the user. For example, on a edit screen of a
video camera, an edit eﬁvironment for each chapter is |

presented to the user by displaying a list of thumbnaiis {orx




[90 kHz] Video at previous recording time END SCR

BASE SCR VALUE (90 kHz] at previous recording tine
END SCR EXT Fractional Figure [27 kHz] of SCR val ue
at previous recording tinme Wen a content title,
nanmely, one play list includes a plurality of play

itens, a play itemincludes a connection -.condition
(Connection Condition (CQC glag) to the play item
i medi ately before, that is'to say, a description of

whether a clip AV stream can be pl ayed back

seam essly (Continuously). Also, a clip information
file includes a description of a file name of the
succeeding clip information file and the connection

+thigdidilll e8vidheiconne Hdamcpndiyt 1 98t taathe&iaGerd Bg
clip information file 1is indicated by a val ue

;ﬂqu$¢EEhedobhti®@sKbmﬁeﬁﬁﬂdﬁiﬁagdiframeéidﬁ(indﬂbﬂdmal
Connection Condition field =1, - 35 -

play list mark positions defining chapters. There are cases

where rearrangement of chapters is closed in the same play

list, and cases where'the rearrangement extends over a

' plﬁrality of play lists. The details on the rearrangement

-processing of.chapters will be described later.

When a certain play list is played back, if two,AV
‘streams are continuocusly played back across the boundéry,'
;:the internal buffer held by the decoder might overflow, and
thué, usually, the playback of a prior stream is terminated -
once, and then the next streém is played back. chofdingly,
a. screen freezes for a moment at the time of changing
:streams.'

In order to cope with this, in the case where a
specific condition is met, it is péssible to perform'
"seamless playback™, which continuously plays back across
‘streams. In order to create a seamless-playable stream,
‘there is a'method of encoding, in which encoding is
performed such‘that a predetermined buffer model is not
7 broken down by transferring a buffer state at the time of
completion of the recording of previous clip AV stream Lo an
encoder at the time of starting the recording of the next
- .clip AV stream. The information for eﬁcodiﬁg a seamless~

playable stream, that is to say, seamless information




means di sconti-nuous, and if it is 5 or 6, it neans:

conti nuous (the Connection Condition is described in
the .clip information file only when it is 5). C ~
Rearrangenent editing of contents on recording medi um
On a disc-type recordi ng nmedium when a use for a
video canera is considered, for use in recording, it
is desirable to aIIOM/edltlng i n which content
streans captured by a recoéélng .devi ce, such as a
vi deo canera are divided into parts, noved and
rearranged, or a portion of the parts is deleted: On
t he other hand, when a use for taking out a.
recording mediumfroma video camera and playing a

di RN GlepkABYRG Dyn a NG pliraxhask: Ofl andeyviseetesn
considered, it is desirable that the edit result is

spauﬂflbacmﬁnabfbéedwwidegauﬁtawababk onbghifyorimatted as
specifically, that the data structure -produced by

shoawi tinnghenfal Wwleny da@kdrea havi ng t he AVCHD -
specification conforns to the AVCHD standard. In the
fof#BhE . a detailed description will be given of

t he pnHowssiing for editi ng data on @emtemdrdi ng nedi um

vIDMY [TepoenBorrEROVAIOR hetOVEHD miandarndybyg] of STD Video
- particularly focusing|girtbe £8S8RfioMmRViBEopALAS BNk

V'VAUIﬁ%)”I %nguﬁﬁﬁﬁrwaﬁ’co?%é'ﬁ&um (B teg o¥N§Bp Audio-
regar in.the AVCHD é&!@féf dye %r@v@éu : ch&ll@g time

a5t RERe bl T A gk o

nr f\f‘QC‘C‘I nn f‘lQC‘f‘rl h
SASa oAl oton

PR T g - 3peL al 19| ‘Hﬁ] Auﬂalgo‘ét I'P'r?—‘élous

assunmed that Playli ﬁﬁ%@?ﬁ#@g

t heVHIEY &G b&8ce, | n:IP'E:'%\t B0 {IFHE I ¥AFeangBnBREYLPnS
"Sequential Playback pfefbnyinreding n Randonf Shuffle

t heEysf BaRt BASE of sequEﬁRevmkﬁErﬁﬂ&ﬂ&ﬁnﬂngr previoys
unit for registering pretopdiA\g stimam in a play |ist

I's &ND &R em and a) pphétynathirkduaesipeariip oDvETk
~and rearranged on a rpeorak gk MdUBLLS rachlaynd tEie

Th conirast, an entry point at which the user

accesses a recordlng medi umis the position where a
play list mark is added on the tine _axis_on which
plVHED tae@@néﬁetaﬁnﬁh@ednarawa Aiaplery hhge dpchudes a

section between adjacent play, |ist and a
DLuSEEH 1P M i it SNERRY: b Pheluies: fit CoPaERELon
~condition (Connection Condition (CC) flag) to the play item
immediately before, that is to say, a description of whether

. a clip AV stream can be played back seamlessly
'('continuou-sly) .. Also, a clip information file includes a
- description of a file name-of the succeeding clip
information file and the connectién ‘condition. The
_-cc')n,néction condition to the succeeding clip information f;ile .
is indicated by a value described in the Conneéction

. Condition field. If the Connection Condition field = 1, _i‘g:



|ast play iten) is a mninumedit unit for the user.

Wien the User specifies to nove a chapter, or
rearrangenent, if both ends of the play itemand the
play Iist mark position .do not match, it is not
possi ble to performthe noving of the chapter
specified as a nove section w thout change. Thus, in
such a case, the play item.including a chapter
specified to be noved is Sﬁ%rected_to di vi si on
processing at the play list mark position of the
chapter, and then the rel evant chapter is noved.

Here, suppose there is the case where recording has
been perfornmed by a file structure as shown in Fig.
meds O Ron@eanSHAY AR umid nd Becexappie mhawn in the

figure, a noving-inmage play |ist#10 and nDV|ng i mage
corpliayudusSt(#ht aefneeBilon StoicEdiaa st descolbal in the
recordi ng medi um : The novi ng-i mage play |ist#10
-climcinfdemapliap £idasonP aghiarerd#0iso5#2, and anong ‘
these, play itens Playltem#0 to #1 has a clip AV
_C &qad:éfﬂ@;ﬁmﬁaﬁ gdifing 9% XPrienis B8Rt FRGOTriHY fpslium

of 04 81 b%?\%%%fe? SRRl R, o SRR e

can@r%o lfspL:%}és 8£e<§‘ar£‘o RN #Q, Egcﬁd%}?cg""”l@y ﬁ“desﬁrgﬂﬁe

ure are e’ntr positions to In

 to %*1%%«%811;%9 ﬁl%dmo@%meetega@g%ptﬁi@& Sk

mar ks and a Section fromthe last play-Iist nark to
redo€iegddpoi.pé, ofudthexd astviRledy ckheha heco nBis;idieahapter
of the relevant noving-image play |ist#10. At
-partthe saredt ane, réderargddig-cdrmageept ayn | o StiEhEL pamckudes
_ play itenms Playlten#0 to #1, and anong the clip AV =
deleftedam Snotke @kher marmtfswheﬂhé geetfon Faingwiong ehe
. section used t he novi ng-i nage pl ay ||St#10 IS
. 'Fecé?ﬁfiﬂflﬁe%‘eﬁ%mf‘h%t?lﬁcﬂ \7”&%)! Cﬁrﬂ%a $ %P Ww pFaying
oL, s r k #0 t0 sane fi
o lmagFe n?PyA§§%$¢Q%ﬁ¥?ﬁc Q? V&% X ap %ﬁ%& %ﬁ? al% is
T n I t :
R A R e ??és%lb?mrﬂ&% {He and 1501 A
- pla9tphBR LASY. ph@vad ! epLecarBs 13, Chapt efhofdatthe structure
.. Ttelevant nbving-image play |ist#11. ~As shown in
- profiug@ed4¥y éditEnpssunedideat canehaphiavidoreHe My8HDO
the end point of the play itemPlayltem#2 is
spespéichiioh f ornfomey eos ébei BNCHPL8¥ANGmtEhes the start
point of the play item Playlten#l, but PLM¢3 does not
metit KEtsptfipllowing, a detailed descrlptlon will be given

:Qf the processing for editing data on & reccrding medium
while conforming to-the AVCHD standard by particularly
focusing on the case of moving parts and performing
rearrangement editing.

In this regard, in the AVCHD standard, a play list has
a real/virtual attribute, which is a real play list or a
:.ﬁirtuél piay list. A mefhod of rearxéngement processing

described below is basically common for the real/virtual




-38- ends of the play itemPlayltem#2. | n.such a

case, as shown in Fig. 4B, the play item Playltem#2
is once divided into two at the position of PLMt3 at
a boundary, the front part is set to the play item

Pl ayl tem#2, and the back part is set to the play item
Playltem#3. Fig. 5 illustrates, in a flowhart form
a processing procedure fo&6dividing-a play itemat a
play-list mark position in"the mddle part thereof.
Also, Fig. 6 illustrates a state of dividing a play
item Here, it is assuned that the division target is
the Mth play itemPlaylten#¥Min a play list, and the
division is perforned at the N-th play-list mark

at thaTulteOn BNESY DRrk#Nddhnicle thhayphhgtist playhen thee,

di vision positi-on is indicated by the entry nmark#N,
whildie de@ihespondi pha Pl sachieendt) isdidehes files feamarigement

reference information "ref to Playltemid" to the
in PlSepuenéinl Plagsaclk bed BpviliemEnt iy Random (sifdde, the
- 31). Next, by the division of play item the nunber
defgpijigy Pfeﬁ%qm?P?¢u¥ﬁﬂ &P FPePirg) increased by 1, and

thus the _nunber play it unber_of, Pl a ht n%%
 of BT ReLDI S TS ReRad AgSLRE B 451 FBn & FOERN ot
: i_th.inc e%#%? ‘é te% Séh Eﬁ%ﬁ gtM%YQ Y
_ . MR eyt ch a st i nd

is it grlnaﬁl %%%?é t% rr;i di Vi (jj' I's copl e f
: rear%aﬂ @ﬁegna§ f$@bf&fﬂ@'ﬂé@qhﬁl@%lheﬁf&@ll§éﬁcegﬁing to
l'ay 1tem Playlten#M (step
-contrast, an entry:poeint at which the user accesses a
recording medium is the position where a play list mark is
added on the time axis on which play items are arranged, and
~ a chapter made of a section between adjacent play list marks
“(and a section from the last Mark to the end point of the
-last play. item) is a minimum edit unit for the user.

When the user spécifies to move a chapter,. or
reairangement, if both ends of the play item and the play
llSt mark p051t10n do not match, it is not pessible to
“perform the moving of the chapter speclfled as a move
section without change. Thus, in such a case, the play item
including a chapter specified to be moved is subjected to
‘division processing at the play list mark position of the
chapter, .and then the felevant chapter is moved.

Here, suppose there is the case where recording has
been berformed by a file structure as shown in Fig. 4A on a

recording medium. In the example shown in the figure, a

moving-image play 1list#10 and moving-image play list#l1l1 are




-39- . Next, the end position "QUT tine" of the

play itemPlayltem#Mis replaced by the tine stanp
"mark_time_stanp” of the entry markfN, and is pl aced
as the play itembefore the division entry mark#N. At ,
the sane tine, the start position "IN tinme" of the .
play itenmPIayItenthI is replaced by the tine stanp :
"mark_tinme_stanp" of the entry mar k#N, and is pl aced
as the play itemafter the3division entry mark#N -
.(step $4). Next, together with this division,
the pl ay iten1referenced by the entry mark#N i s
changed to the play item: Playltem#M+l after the
di vi si on boundary, and thus the value of the
stdrRhChene e ok 06Hel |Gl Ir{ﬁtft peBhayltemid” to the _ ;
play 1temis increased . This is the same for all :
th'éh@rﬂ@‘ylmmﬂk@qeolpll@m &;gﬁﬂ@sﬁu@l@@s play itpmst he :
nple shown in Fig. 4, when an_instruction is give

-Plaé'ﬁéﬁmtﬁa*ﬁ?e#% offanI_f’PWgar‘F@eéﬁt ePlay et Heve F i5erlde #PhEO
I t P tenfl t b h
N R el % e e
b d t
anch BHROBLAY  Peng L IR LEDat LAe BbPELy PO (L BhlBloo

of QeéihﬁaﬁvogtrégmtJ%%ﬁé&“%sth”&ll e SSAUENGR IRYTDEA] s,
each play itemin the play Ilst is reset in

p_lagcm@waxﬁ@ﬁkvwﬁmtm;e t2egesaewaNbANA tinTehaxisamét Abgure

are entry positions to individual chapters,-and a section
between adjacent play;list marks and é section from the last
play-list mark.to;the-end.point of the last play item
becomes a chaptér of the relevant méving—image'play list#10.

At the same time, the moving-image play list#ll
linclﬁdes play items PlayItem#0O to #1, and amoﬂg thé.clip AV
. stream stored as a clip#31, the section folléwing the
section used by the moving-image play list#10 is entities of
- the individual play items. Also, play list mark (PLM) #0 to
#2 shown by A in the same ftgure are entry positions to
individuai chapters, and a section between adjacent play~
list marks and a section from the last play-list mark to the
end point of the last piay item becomes a chapter of the
relevant moving-image play list#1l.

As shown in Fig. 4A, it is assumed that a chapter for
. PLM#3 to the end p01nt of the play 1tem,PlayItem#2 is
spec1f1ed for a move sectlen. PLM#l matches the start point

of the play item Playltem#l, but PLM#3 does not match both



val ue of the reference-i-nteormation-"ref--t-o-Payttemt—-————

id" to _ _ the play itemof each entry mark is
reset). O course, if the play-list mark position
delimting a -40- chapter instructed to be noved

mat'ches both ends of a play item the division

processing of the play itemis not necessary. The

nove-desti nati on of a chapkgr is specified by the

start point of achapter, that is to say, the

play-l.ist mark , position. If the play-list mark

position of a nove- ,destination .does not match a

pl ay-item boundary, it is not possible to insert, the

noved chapter w thout change, and thus, in the sane
endramferthaspiieg cridre P lahoren#d . pl &y $t@md scase, as shown

in Fig. 4B, the play item Playltem#2 is once divided into
two at the position of PLM#3 at a boﬁndary, the front part
is set to the play item Playltem#2, and the back part is sét
' to the play item Playltem#S.

Fig. 5 iliustrates, in a flowqhart form,-a probessing
procedure for - dividing a play itém at a piay-list mark
‘position in the middle part thereof. Also, Fig. 6
illustrates a state of dividing a play item. Here, if is
assumed that the division target is the M-th play item
PlayItem#M in a play list, and the-division is performed at
the N-th play-list mark position entry mark$#N in the play
list.r |

When the division position is indicated by the entry
mark#N, the correéponding Playltem#fM is identified from the
. reference information "ref to PlayTtem id" to the play item
- described by the entry mark#N (step S1).

Next, by the division of pléy item, the number of play
items in the play list is increased by 1, and thus the
-number of play items "number of PlayItem" of the play list
~including the play item.PlayItem#M is increased by 1 (step
‘82).

Next, the play item PlayItém#M‘to be divided is copied,
 -and this is placed as the pléf item flayitem#Mil succeeding

to the play item Playitem#M (step S3).




di Vided at the play-list mark position of the nove- e
desti nati on. In the exanple shown in Fig. 4, the .
play-list mark position PLM¢1 specified for a

nmove- destination matches the boundary.of the play
item Playlten#1, it is not necessary to . performthe
di vi si on processi ng of the nove-destination play
item Fig. 8 illustrates 'a&9procedure when the
play-list mark position PLM¢2 is specified for the
nove destination as a nodification. In Fig. 48, in
order to nmake it possible to -nove a chapter to be a
nove section, the play-list mark position PLM#2 is
di.vi ded. However, in this nodification, as shown in

Fi Jex8a, tl%eefpﬂl égpﬁittémnpl"QWLéhIm" iaf dibeoplavyvided at

P1YATETHEY o B T R QB onaBbh s o1 e A"
o RURY SBLELNS Pk fe] SHE1 15130000 B 1P LGV e,

settTon is*Insert

the"@ikiBOSht £QPry afieh ithe Aclth\%eggﬁ@%rﬁwm%@{es shr
- i ndividual play itens are reset Al'so, mhen play

podit@ph ALR taasT afathe tph%yf'ﬂi‘t@ﬁi Playrddre+iis is replaced
connected to the start point or the end point of. _ _
'by s8patéme ptanp itemlgittimer sehmpheof ridm erndyomaadh, and
end, or at both ends. In the exanple shown in Fig. 7, 3

is pgécgga@$ the play item after the division entry mark#N
(step 54) .

Next, together'with this division, the play item
. referenced by the entry mark#N is changed to the play item
*Elayitem#M+1 after the division,boundary, and thus the value
of .the reference information “ref_td_PlayItemﬁid“ to-the

play item is increased by 1. This is the same for all the

entry marks following #N (step 85).

_ ‘In the example shown in Fig. 4, when an instruction is
given that chapters of PLM#3 and after are moved before the
- play item PlayItemffl to be rearranged, as shown in Fig. 7,
the play item divided using a chapter as a boundary is
',linserted at the start point (play—list mark position) ;f the
-+ chapter instructed as a move.destination. At the same time,

- the seguence number of each play item in the play list is
reset in accordance with-the sequence on:.the time axis (the
value of the reference information "ref to  Playltem 1d" to
‘the play item of each enktry mark 1s‘reset) -

Of course, if the play-list mark position delimiting a



point of the play item Playltem#1l (corresponding to
the play itemPlaylten#3 in Fig. 4B) after the nove
is connected to the end point.of the play item

- Playltem#0, and at the sane tine, the end point of
the-play itemPlayltem#l is connected to the start
point of the play item Playlten#2 (corresponding to
the play, item Playlten#l i49-Fig. 4B). Here, a
description has already given that the connection
condition can be set to seanl ess pl ayback in
accordance with the buffer state between adjacent
play itenms. However, it is apparent that the buffer
state between the play iteps connected at a nove

ChYFLTH T SHTEInbe e RRY%Y MakhernBstR s Ric sty

g r.el e the s ' of s ess. pl.ayback.
lt%g'ec%el E:%?ﬂ%llﬁ - gflns %%Jég%elgl} r?ffﬁgh EI gyl/g?’t %ﬁ%flsa ®&tion
ned&sdig.yoved, if the. connection condition (Connection
Condition: CC) with the play itemimedi ately before
‘i s Thet mboeS@adl Bt iRnAyFaaK chhpt&r CONAHIQRF1eq by the
rel eased. Also, in the play itemfollow ng the | ast
stgdl peioft afsecthaptdmn bhdtnudwedp bhyl hehe gringetliien mark
condition with the play itemimmedi ately before is

. posddtiong sdintbespbhhayldatk marhi posinpon condi tricorei s

d rel eased. In the exanple shown in Fig. 4B, before the
-desfraatiopnAres g diatcdaf #daVpltaoBaeRkundiivoh iits 1ssapt
.a connection condition of the pl Item Playlten#3

posiipl el B8 SRS (O Boxrt SRABR Rt IR JIRBEGr e 31
thnds€l 8as e ( r I g. : 0, J € ipn s

Segfn e BELS mirdhds e Ykeribea ARl d Breleicen 1o
divdashi ;aat-tﬁg,p1%yi1ri%tc QRRRCHLAR+ R £ 1 Ol Wk -t he

play iteminmediately before is set to seanless .
- despbawybaok, this condition is released. In the exanple
.shown in Fig. 4B, )

In the éexample shown in Fig. 4, the play-list mark
- position PLM#l1 specified for a move-destination matches the

- boundary .of the play item PlayItem#l, it is not necessary to

© -+ perform the division processing of the move-destination play

item. Fig. 8 illustrates a procedure when the play-list
-.marg posifion PLM#Z2 is specified for the move destination as
a modification. In Fig. 4B, in order to make it possible to
.move a chapter to be a move section, the play-list ﬁark
position PLM#2 is divided. However, in this modification,

as shown in Fig. 8A, the play item PlayItem#l is also

. divided at the play-list mark position PLM#1 to be a move

destination, and the sequence numbers of individual play

,;items are reset. 'As-shown-in18B, the play item tonbé a move

section is inserted at the play-list mark position, and the-




before the play itemis noved, seanl ess playback
which is set as a connection condition of the play
itemPlayltem#l wth the play item Playltem#0
i medi ately before, is released (refer to Fig. 9B)
In this manner, in an information processing
apparatus according to the present enbodi nent, by
adopting the division proceggsing procedure of an play
item it is possible to achieve rearrangenent
processi ng of streans for each chapter. Also, it is
possible to nove a chapter in the sane play list or
anong a plurality of play lists, and to perform
rearrangenent editing (in the product .specification,
sequgnaes alunbersf ofedhdplragudl stisvardepst aregether. and
presented to the user as a series of chapter group,
andifRusvhenr PhRychesits ofrec FaprErsged, soifetmansst play
“tclased-in t he sanme Rla% list, .and sonetines extends
Leefl e FOBPSCAERT LOOFRDI SyATE St My EB6efNa RO OF
I,b 0. f ear ement . -43- editin ich
=Rl T an P e BLPREETSS MRS PRo Tty O

 at YdtudhdRl. @Y 1hi 8h8, o AL TG fhomig realpl ay st

. to a virtual play list. .Flg. . 10"and Fig.

- poibl-idfl WBbr plieg atr&f OCESSI MG QeedWE8pohdidy fdoweharh oy

' format, for performing rearrangenent editing which

itempWésyatehiipt én Figi hiB)sarfitep] ajel mstre ot s armmgeced to
plurality of play lists. In this regard, it is

-thepgagi ppént oofivvie liwridlant PlelIteniec rid et st erge

.. by ope-time rearrangenent editing, but in the
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start point of the nove-source chapter group is -
- connesetyedkdgrsd B Gl Yan e skhetsagpambaserpldvibalire iand
poi nt of a nove-source chapter group does not match a
accpradgndee enl Pourdaryu st Etsld) bedivekesi ed] precessiayg drems.
 the relevant play itemat the end point of the o
HowgpRre. sburich adpasteat ghatipths buifeyettyist Hptaesn. the
1 Also, if the start point of a npve-destjnation .
PLa¥mhptet R HS fdt eh™eVEI 455 HRat Wuidampt( gfdpsted,
di Vi si_on. processin n_the_ relevant play ite
ana s, S e SR ol e Dol AT SR ehasretipas
playigagr ved (step S16). Next, a check is made on whet her
the play Iist _ .
Specifically, in the beginning play item of a section

to be moved, if the connection .condition (Connection
Condition: CC} with the play item immediately before is set
to seamless playback, this condition is reledsed. Alsc, in
the play item following the last point of a section to be
r_moved, if the connection conditibn with the play item

immediately before is set to seamless playback, this




-44- including a nove-source chapter group is the
sane as the play list including a nove-destination
chapter, that is to say, whether the chapter group is
noved in the same play list, or the chapter group is
noved anong a plurality of play lists (step 517).
If the chapter group is noved in the sane play |ist
(Yes in step S17), _a resepyation is nade of the
processing for noving a play item group correspondi ng
to the nove- source chapter group before a play item
correspondi ng to anove-destination chapter start
point (step 518). At the sanme time, if the chapter
group is.noved anong a plurality of play lists (No
condntéoe pisl7gleams ks erinatheneksmphe estafwrt hisn [FigcedBsi ng
for the processing for inserting a play item group
belpger ehponkingltan tife neged, sé@@rege%&h apeaagiouphbeh ot @
I ay |ten1correspond|gg tg a nove-destination
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~ play list, and do not |load the information -45- of
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set as a connection condition of the play item PlayItem#l

ay%ack which is

 '.With the play item PlayIltem#0 immediately before, is

'.-released (refer to Fig.-QB).

inrﬁhis manner, in an information processing apparatus
.acéording to the present embodiment, by adopting the
division procéssing procédure of an play item, it is
possible to achieve rearrangement processing of streams for
- each chapter. Also, it is possiblé to move a chapter in the
same play list or among a plurality of play lists, and fo
perform fearrangement editing (in the product. specification,
a pluxalityvof real plé?‘lists ére pﬁt together and
preéented to the user as a series of chapter group, and thus
‘rearrangement of chapters is somefimes closed in the same
V‘play list,.aﬁd somefimes_extehds dver a plurality of play

lists). Moreover, it is possible to perform rearrangement




for achieving the present invention. |If both ends e
of a nove-source chapter group-and the start point '
of a nove-destination do not nmatch the boundary of
play itenms, respectively, the division of the play

item and giving of a new play-list mark are -
acconpanied. At the sane tine, as shown in Fig. 2,
t he maxi mum nunber of play.4sitens is limted on a
recordi ng medium Thus, after reserving the
above-descri bed processing, a check is made on
whet her the nunber of play itens and the nunber of
play list mnmarks are over an upper limt in the
nove-source play |list and nove-destination play I|ist
-edjtfinghehiebemgeds dh Gisirhrs besweenl re@brﬁﬁbaymids(t%ep
321).- If.-the upper limt is exceeded, ::an error is
Wr ﬁéatuaﬁdp%w sllp’?%e%idnéu%h?? nEE PR rai TRle 1ay ,
- t he nu |tens and the nunber of play
llﬁt §F ﬁaF&gP%?% Rt y -an upper limt in '
gpﬁt VereUH G %J ayql | iiuéxl.\Pa&é‘s 5% gﬁ %%Qs’ln'&eéﬁcoCS&&Pe,

e reserve proceSS| ng 1s per
in a flowchart format, for performing rearrangement edltlng

which moves a. chapter in the same play list or among a
plurality of play lists. In this regard, it is possible to
move a plurality of consecutive chapters by one- tlme
rearrangement edltlng, but in the follow1ng, for the sake of.
convenience, an expression "chapter group" is used
regardless of whether the number of chapters to be edited is
ene or plural.

If the start point of a move-source chapter group'does

not match a play-item boundary (step $11), division
processing on the relevant play item at the start point of
the move-source chepter group is reserved (step S512}. In -
-the same .manner, if the end point of a move-source chapter
‘group does not hatch a play—item boundary (step S13),
divisioh processiang onrthe_relevant play item at the end
peint of the move—seurce.chapter group is reserved (sﬁep
S14). Also, if the start point of a move-destination
chapter does not match a play-item boundary {step $15},
division processing on the relevant pley item at the start
. peintiof the movefdestinetion chapter-is reserved (step S516).

Next, a check is made on whethef the play list



If the start-point of a nove-source--chapter-group
does not match a play item boundary (step 322),
di vi sion processing is perfornmed on the rel evant play
itemat the start point of a nove-source chapter
group (step S23). In the sane manner, if the end
poi nt of a nove-source chapter group does not match a
play item boundary (step Z24), -46- division
processing is performed on the relevant play item at
the end point of a nove-source chapter group (step
325). Also, if the start point of a nove-destination
chapter group does not match a play item boundary
(step 326), division processing is perfoinmed on the
inplaging emmatvetseustar thgoiet ofouwp fevéhdestnhaais orhe
chapter group (step 327). A description has already
Plgehi i vigw lshinge adgnoveTdas pimddss shapEotedibat ofs tw
play itemwith reference to Fig. 5, and thus the
SA¥%e B B0 A FPEBESE TR oY oNaRY the 3pme Rfay
. Jlmad the play. list includes_a ver sour g
i e EhaBh e ReBudis vl Sptg e e TR GG
plf, Me-dqstipakion chapter, that is to say, whether
t'he chapter group Is noved in the sane play list, or
thefchapt eha@t O Ny hodBBNYn At ik UL Akd tHr aQf 18kaY
lists (step S28). If the chapter group is noved
- (Yesn imhetean81pl ayal isdexWasidm ist epdd28f, tike pwytddsamy
group corresponding to the nove-source chapter group
foxn goypngdabeiey eitepl aoun epraespespgondi by the aove-
nmove- destination chapter start point (step S29). The
SOUTELL FREPEET pP R R hH P55 Gcodave iteR mevFepadingpter a
roup.i.n_a.play, list will be descriped er. - At the
mov@ A8 P By Wnad St Heare BalBE: (hav et mng
_ plj%ll’fa%ﬁé ySagr(e mi% ! l; §t %P%'\Qhé]gtg}:e (5] 8)"5 ;?ﬁved among a
o reservation is made of e processing Tor e
- pluRbQ§esSbROIOF 1NsE tiNag id B%@ﬁ E{eM 0f OMervation is
corresponding to the nove-source chapter -47- group
madbebfr eha prayedd By ¥y esR0RELBEsEON@ for inserting a
nove-destination chapter start point (step 530), and
- playhetehayréue magrmaponddnge spohte nge te-ddieraw vkapaeice
chapter group is deleted (step S31). The details of
IrovR bl ote B i hridedd Gos rEePOnRLRE t Fhige aqiieayleistanption
chaﬁéouD corres,ondin% to: the nove-source chapter group

For A DIRRING it CBr PéSpondlfig? t 6eSEHtf-on 1s made of

the processing for deleting the play item group
corresponding to the move-source chapter group (step $20).

- When the reafrangement extends over a plurality of play
. lists, the reason why the moving of chapter groups are
carried out by the two phases, the insertion of chapter
- groups and the deietion 0f chapter group in this manner is
'that_consideratién is given to the design items of
'apparaﬁuses which load data 5n a recording.me&ium intoJa

memory for each play list, and do not load the information




- destinati on chapt-er—start—pornt—-and-the—proeeesstag— e
procedure for deleting the play item group
corresponding to the nove-source chapter group wll
be described later. Fig; "12 illustrates a
processi ng procedure, in a flowhart form for noving
n play itens starting fromthe Mh item Playlten#M
ton, tothe K-th play items-Playltem#K in a certain
play list. This processing procedure is executed,
for exanple by step 529 in the flowhart shown Fig.
First, whether M matches K or not is checked (step
541). - If Mmatches K, the play-list mark positions
of the nove-source and the nove-destination are the
of Gt Plawatl 1P§ st arslafyre IHe& & PEMREY ndkdthed Fsiee tifigd

t heck
g A 2 RRECt T ORI o P EOANGL ] B *caui rement
| fof Lhan), hgwgexgi)h IR ay| temiM 1

ata is set in the play item

.- P|I§ybbﬁﬂ#%&é) Je 4 hRegbapkaderipdde $eeli QRdt erbe
: noved (step 542). Here, if the-connection condition
stdiz gohier bhas moeenpeatirenicandbt heh maitlsh thhad dHosntiary
_ say, if seam ess -48- playback is set, the

-of prlegyed semg. preceedsital vt éhe543vianch iof tihe pllay item
_ Pl ayl ten#¥M the seanl ess pl ayback set as the

andcéfﬁﬁéeﬂ. Bh 2Ol th Y Wil mREkphay w%mmm@ai at étythe
Is released (refer to Fi

Sam§p§&WFrc%?l§ho%%hﬁb i%n ZeokBft R ngngﬁgﬁ§g50€opiay

-items is limited om a recording medium. Thus, after

reserving the above-described processing, a check is made on
‘whether the number of play items amd the number of piay list
marks are over an upper limit in the move-source play list
- and move—déstination play 1list if the reserved divisions are
~all performed (step S21).. If the upper limit is exceeded,
:an error is returned, and this processing routine terminates.
fIf the number of playritems and the number of play list
marks are noLt over an uppér limit in the move~source play
list (No in step S$21), next, each of the reserved ?roceSsing_
is performed.

If the starf-point of-a'move—soufce chapter group does
not match a play item boundary (step 522}, division
_processing is performed on the relevant play item at the
start point of'4 move-source chapter group (step 523). In
-J'ﬁhe same manner, if the end pbinfiof a move-source chapter-"

group does not match a play item boundéry {step 824).,




Next, a check is made on the connection condition
(connection condition) with the play item

Pl ayl tem#Mtn-1 i mredi ately before, which is set in
the play item Pl aylten¢#Mtn follow ng the end of the
section to be noved (step 544). Here, if the
connection condition is other than connection
condition = 1, that is to s#y, if seanl ess playback
is set, the processing proceeds to step 545, and in
the play item Pl ayltem#Mtn, the seanl ess pl ayback set
as the connection condition with the play item

i mredi ately before is released (refer to Fag. 13B)

d_mgeclflcally, connection condition is changed to 1.
* §f°nap3ﬁ‘h°é?c‘1<‘31|n§? AEdBesROFRRA CIhridta @4@@@%. plar item

at( onec i.on ition) with the}P
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that is to say, seanl ess pl ayback'is se

Prococensj g peoceetsdt onstiep Sk iarth an the ptayc igemt

- Playltem#K, the seanl ess pl ayback set as the

of cormmettidestdontioh oshaptér theud dytiepeselmedhat el y
bef or e -49- is released (refer to Fig. 130Q).
%RE*HQqqgapﬁy already been given of the division

"pr003531ng procedure of.a play item with reference to Fig. 5,
and. thl}s the descrig;tiorn will be omitted here.

‘Next, a check is made on whether the play list. includes'
. a move-source chapter group is the same as the play list
- including a move- destlnatlon,chapter, that is to say,
whether the chapter group is moved in the same play list, or
. the chapter groﬁp is moved among a‘pluréiity of play lists
(step $28).

If the chapter group is moved in the same play list
(Yes in step $28), a piay item group'corresponding'to the
move-source chapter group is moved before a play item
corresponding to a move-destination chapter start point
. (step S829). The details of processing procedure for moving
a chapter group in a play list will be deséribed later.

At the same time, if the chaptexr group is moved among a
plurality of play lists (No in step 828), a reservation is
‘made of the processing for the processlng for 1nsert1ng a

play item group corresponding to the move-source chapter




connection condition is changed to 1. Next, in
the play itemO |oop of the play list including the
play itemPlayltem#M n itens are noved fromthe play
item Playltem#M before the play. item Playltem#K
(step $S48). Next, Mand K are conpared (step 549),
and a .determnation is made on whether the nove is
forward or backward in theasghapter. In the case
where M5 K, that is to say, the nove is backward in
the chapter (No in step 49), for the play itens from
the end of a nove section to the nove destination,
t he sequence nunbers of the play itens are decreased
along with the nove, and thus the values of the
IrqEY dedege RnpbRyeitem carglespernfiagl tens ihve olasHdnation
lay itens of the entry marks i ndl uded in the
Ch&gﬂ‘%ﬁf SamtPPAYTt e ARIER 300 -#RIT BRe BblY chls¥ Bypubhe
unber of ve_play items, n tep 550). Also,,in_ the
con 4TBRhaRhanhe i R i, FRePEeRr Ao pheoa Rshe
: e «hRGr ea ; ; n
(o e Ve U e el Ppg il oy,
insBlrayhtem pdsy t frddhey RhRY dob-@BBp8hdt e ENtdne M WKSsource
included in the play itenms of the nove section are
chaptieregsedp bye fdce anplal) iEshepodbbdipoddialy tohe eBntey
mark included in the play itemto be noved is noved
- despéhak éon hehapitey stari pedhodeddi bh¢ hergplempiinigemrocedure
Pl ayl tem#K (step 552) (refer to Fig. 14A). -50-
for| et aplrasEh ety MtSIKITrpRRt CPEreTPIWANG fe fbeempre-

- f dinth h Y i n:st 49), f th
soutPRnehaptr (R SR oR® | TRECEBRTNEE mber s of Lhe
Dlay. it th t of
P S AER SR8 o DYoL IR B TR
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‘the entry marKs included In ay itenms o

: th Seet) OPL S B E0r @ased By the Rupbesinf seve PhayTtemtk

itenms, (M- K) (step S53). Also, in the section from
in aheeptain iglem tidshe- aTthiarprpoesdinf pgrivecclihapt €5 to
. be a nove bl estination, the sequence nunbers of the
exeqiplgd, tlemy exaapilec baasedrby2fhénnthbeflpieyart ertewf Fig.
.. the nove section, and thus the val ues of the
1l. reference information ref to Playltemid, to the play

8T8 OLnbRBe8 M YalBEES K or not is checked (step $41).
" If M matches K, the play-list mark positions of the move-~

- source and the move-destination are the same, that is to say,
-there is no need to move, and thus this routine terminates.
'Néxt, a check is made on the connection condition

'(connectionéconditipn) with the play item PlayItem#M-1

immediately before, which is set in the play item PlayIltem#M

to be the beginning'of the section to be moved (step 542).

- Here, if the.connection condition is other than

connection condition = 1, that is fo say, if seamless




_ _ included in the play itenss—of-the-rovre-seet+on— e
are increased by n (step S54). Then, the entry mark

included in the play itemto be noved is noved before

the entry mark included in the play item Pl aylten#K

to #14-1 (step 555) (refer to Fig. 14B). - Fig.

15 illustrates, in a flowhart form a processing

procedure for inserting a pigay itemto be a section

to be noved in a play list to be a nove source to a

play list to be a nove destination in order to nove a

play itemanong a plurality of play lists. This
processi ng procedure is executed, for exanple by step
$30 in the flowhart shown Fig. 11. Note that it is
plaidmmied st bat . t heenprvecseciicoprioceete to stdd $S43, and in
nove- sour ce Elag list includes n itens, fromthe
therliry dfemhBlpyalenienstim Spprdrem PbaYbadhdatha@s the
i nsert destination jn the mgve-destipation play list
coEarg, SOPHEURET ity Bed & Phetedintely herere
(s WLiLheERl aY ki st glplie maye destippiiom, @ check is
nade on the connecti condi'tio

 cork@RMASa! LeRGEONdh i O gy kheipl ay item |
PlayltemdfK-1 . i medi atel’y before, which is set in

t hRept Aya | &Rl iy k@@ Knt ehbecshresatidnt cRabntigh the
section to be a nove
{connection condition) with the play item PlayItem#M+n-1
_'immediately béfore, ﬁhich is set in the play item
" PlayItemfM+n following the end of the section to bé moved
{step S44). Here,. if the connection condition is other than
"connecfion_condition =1, thét is te say, if seamless
::_ﬁlayback is set, the processing proceeds to étep-845, and in
the play iteﬁ PlayltemfMin, the'éeamless playback set as the
connection condition with the play item immediately before
is released (refer to Fig. 13B). Specifically,
‘connection condition is changed to 1.

Next, a check is made on the connection condition
{connection condition) with the play item PlayItem#K-1
immediately before, wﬁich is set in the play item PlayTtemf{K
following the end of the section to be moved (stepA846).
Here, if the connection condition is other than
‘connection_condition = 1, that is to say, if seamless
playback is set, the processing proceeds to step S47, and in
.the play item PlayTtem#K, the seamless piayback'sét as the

connection condition with the play item immediately before




destination_ (step 8. 61) Here,—if the connection
condition is other than connection_condition - 1,
that is to say, if seam ess playback is set, the
processi ng proceeds to step 362, and in the play item
Pl ayl tem#K, the seanl ess pl ayback set as the
connection condition with the play iteminmedi ately
before is rel eased. Specifjgally,
connection_condition is changed to 1. Next, in
the play item () loop of the play Iist (nanely, nove
destination) including the play itemPlaylten#K, n
play itens are inserted fromthe play item Pl ayltem#M
before the play item Playlten#K (step S63). In .
is rhkepday (decim afo tthe.nbve) seciperi fitdad iyal ues of the
: reference information, ref _to_Playltem.id, to the
conpeaiyien erandift ivie ienthgngad ko ihel uded in the play
: item Playlten#M to #Mtn-1 are changed toliistep
S@KE  AlLfp Ehppplagpiten fhé“ﬁ%bﬁ?igeeopl?ﬁ Hove

S
incFRERS b B SEQUERC, RURDELR. o, LGB! el LETR 2t fon
the R IS b B B ol AR PR g
-(stéﬁmgégyjy.narks included in the play items of the
_ nove section are increased by n (step 865).

Next, .M and K are compared (step 349}, and a
. determination is made on whether the move is forward or
.backward in the chapter.

- In the case where M £ K, that is to say, the move is
backward in the chaptei {(No in stepA49), for the play items
from thé.end of a move section to the move destinaﬁion, thé
seguence numbers of the play items are decreased aléng with
- the move, and thus the values of the refefencé informaticon,’
_ref_to_PléyItem_id, to the play items of the entry marks
inc¢luded in the play item PlayItemfM+n to #K-1 are decreased
by the number of move play items, n (étep 550). Also, in
the move section, the sequence numbers of the play items are
increased by the amount of move backward, and thus the
wvalues of the reference information ref to Playltem id, to
‘the play items of the entry marks included in the_play.items
.0of the move section are increased-by'(K - m ~ M} {step S$51).
Then,-the entry mark included iri the play item to be moved

~ 1s moved before the entry mark included in the play item

'PlayItem#K {step 552) (refer to Fig. 144).




"Then, the entry marks included tTmthe play itemto
be noved are noved before the entry mark included in
the play itenPlayltem#K (step 366) (refer to Fig.
16). Fig. 17 illustrates; in a flowhart form a
processing procedure for deleting a play item has
been a nove section froma play list of a nove
source. This processing protedure is executed after
the play itemto be a nove section is inserted into a
play list to be a nove destination, for exanple by
step 331 in the flowhart shown Fig. 11: Note that it
is assuned that the nove section in the nove-source
play list includes nitenms, fromthe Mth, of

) ) t he .
pl By themase aberentv i Ehaind & he PA¥erthe move is
dest.i patjon i.n the ve-destinatj.on .StL4LS -
fqrﬁ@Fgrént?ﬁfP5QQ?ﬁﬁraJQFfeﬁFPf%§?t% K&£%¥F§F,E%5§h%% oS
e ' n o} av i
of ponBREce ol I TR SERhENc ORRhie Y of che play stems

- arePha¥ti e8¥Myy ivmEdinaheky obeheve, fhiaR, | $ngethius the
play item Pllayltem#M to be the begi nning of the

valSest bpnche heraraved (afepm37ign, Heyie td fPlek@tem. id, to
connection condition is other -than - 53 - .

- thecphagcttens gcohditel entrylmarhatinsludedsdy, the Béaw veyns

. playback is set; the processing proceeds to step S72,

of ghi#s| seeiorplage CEEHFPREYI PENYG RFPSLeH Be¥e play

.. playback set as th copnectipn condition w.th the
'1teBFay(¥téH§ﬁnﬁﬁﬁﬁh§gp}'begg?%’i§ﬂr assgron trom tfe

play item to be'a start point of the chapter to be a move
-destination, the . sequence numbers of the play items are
increased by the number play items of the move section, and
‘:thus thef#alueé of the reference information
.ref_to_PlayItemmid,-to the play items of the entry marks
-included in the play items of- the move section are increased
by n (step S$54). Then, the entry mark included in the play
item to be moved is moved before the entry mark included in
~the play item PlayIltem#K to #Mfl {step 555) (refer to Fig.
14B).

Fig. 15 illustrates, in a flowchart form, a procéSsing
procedure.foi inserting & play item to be a section to be
“moved in a play_list to be armove'sour;e to a play list to
_Eé'a move destination in order to move a play item among a
plurality of play ists. This @rocessing procedure is.
executed, for example by step'S30 in the flowchart shown Fig}-

11. Note that it is assumed that the move section in theﬁ[,-'




Next, a check is made on the connection condition
(connection condition) with the play item

Pl ayl tem#Mtn-1 i mredi ately before, which is set in
the play item Pl aylten¢#Mtn follow ng the end of the
section to be noved (step 573). - Here, if the
connection condition is other than connection
condition = 1, that is tassay, if seanl ess playback
is set, the processing proceeds to step S74, and in
the play item Pl ayltem#Mtn, the seanl ess pl ayback set
as the . connection condition with the play item

i medi ately before is rel eased. Next, in the

play item () loop of the play list including the play
movetemRtaylsgmiistninebadeare ﬁ@na,eérp%ﬁh?%%—waff
the Iréfargs F;?:tf%:é Srg#é%%i%ﬁ@ ng g%/? i. %Wf%!e%??tgﬁzﬁ/? 7 %{%ﬁ\ﬁiﬁ%ﬁ
in Vot ROICESTHOPRRPTORLY o 10 H1 SRR TS for e
. I ite f the entry marks _ _ included in the
1te‘ﬁl§%}a¥#teeﬂ%lgl ayl temtMrn and after are decreased by n
o (§48RS7E), crbndustriale Appliealiolviet estbdation, a
check-is made on the connection condition . ’ ‘
{connection_condition) with the play item PlayItemfK-1
- immediately before, which is set in the play item PlayIltem#K
to be the start point of the section to be a move
. destination (step S61}.
Here, if the connéction condition is other than
“='connection_conditioﬁ,# 1, that is to say, if seamless
- playback is set, .the processing proceeds to step 562, and in
" the play item PlayItem#K, the ;eamless playback set as the
Vconnection condition with the play item immediately before
is released. Specifically,'connection_condition is changed
to 1.

Next, in the play item () loop of the play list (namely,
C-move destinétion} inciuding the play item Playltem#K, n play
| jtems are inserted from the play item PlayItemiM before the
play item PlayItem#K (step 863)¥

In the play items of the move section, the values of
. ‘the reference information, ref to_Playltem id, to the play'
| items of the entry marks included in the play item

élayItem#M to #M+n-1 are changed to K {step S64) . Al;o, in




'-.destﬁﬁﬁﬁﬁﬁﬂj &9 ra cerhRlgxPE

In the above, a detailed description has been given
of the present invention with reference to the
specific - enbodi nent. However, it is apparent that
those skilled in the art can make nodifications and
substitutions of the enbodi nents w thout departing
fromthe spirit and the scope of the present '

i nventi on. In this spmcification, a description
has been mainly given of an enbodi nent in which a
clip AV streamrecorded on a recordi ng nmedi um
follow ng the AVCHD standard is subjected to
rearrangenent. editing in conformty with the AVO D
. standard. However, the gist of the present i ventiqp
. the itmakstidei pift et BOVRI 2CHP-h&NSafEIRERAB D S of

present invention can be applied to the_ca

the grligy ilﬁ?@ﬁnﬁFPoﬁnFF?%s?i bﬁf edé‘&“’&é‘t“a"éa?’rs-g%w‘ﬁ&gs a°°'_
stream file, the_clpp_ inf.ornati S d LddON '

be ‘rtﬁwjtyhén?ﬁrggﬁfi Af r#rlg' 7 tr;tnhen?c%éé%gr )lz}%f gﬁeplgg%%éggt he

i nEShd, and cedit pPLOSESSI N1 itH Rekf @NERdieBma of the
mf{;}ré%:a%?i [ ﬁgrll%gd?lampgégor de’dﬂig'n a dat agf ormat i ncl udi ng

ent P} M AdsStinbonARE By @Ké anging tehay cift ehs havengept n
sections of the streamfile on a time axis. - I n

. are SHBERsed Be pr éseap $6%enti on has been disclosed in

“the formof exenplification, and the contents of this

. speenti thei ent showrkndmnBadesndtr GBE PHeR 15 tih$e

, sense. In order to deternine the spirit and t SC
. movest aige mevesleReLpHeehlR® oft1h é“a&g?) éﬁ&é&d@aailﬁs]e@ﬁ o%f%’?
. be considered. - ggG- CH@I o F#? ;ﬂ§ﬂrﬁornation
iteqyRjceddiend adparRt 1ot brSpeh ot m'g edi't control of
one or . pote, Al £ang, rGJed00 BoFRF 0L GhAgessing
&ﬁun%q?ﬁglFﬁ+%$%%'ﬁgﬁlébggfétug congrisingé _
N i.1.C I As EOp1&¢li {4419 raPlenl iaStmokvackeadt hon
| progegd;}artet gb%tﬁglgg?i St on il defining an AV stream
- fromtd byt @ jRrOoviFdedmase aspaides W tThigagirok¢sstingam fil e
: recorded on a recording nmediumand a plurality of
. prod@@d@irsdnt icaxrctdatd speerfyhagokaplidfipmse®t Pen20MOFHR AV
stream by a play start point and a play end point;
sechigpess domerdkednaats foPlay abiHy Bhéor FOVE entry
marks for a user randonly acc in | ay.- [
¥Ee% %?liiy”?ltg}e 3%130%%399 dabda

ormng a
. chapter_hy a, section_befween,adj (=TphMy tksnand
Flgazghttﬁﬁﬁ%TFgﬁgalFa§§ %%??@e%ar Q%gﬁg% enéyggﬁnt of a
sechion data; 81 {8es Ph A dnSt £rdfd the M-th,
an

| ast_ pl ay-
ove-so ce L
thea{[&cessmg Stream recorded on a recording

o M '%3; Qlc SACHI1GHARLRRM 890n, and plmay-idrsstredi vi di ng
neans ftor dividing a chapter of a section defined by
destgauss! iy emd hevelagstisation Rlafheisinfior hetfioss the
"processi ng apparatus according to Claim1,
K-th play item PlayItem#K.

First, a check is made on the connection condition

‘ _{connection_c@ndition) with the play item Playltem#d¥-1

"immediately before, which is set in the play item Playltem#M 7'

71;.to be the beginning of the section to be moved (step S71).

Here, if the connection condition is other than




wherein if at |east one- of--entry—mark—postti-ons—of
front and back ends of a chapter specified as a
di vi sion section by a user does not match a boundary
of the play- - 56 - section data, the play-Iist
di vi di ng means once divides the play-section data
i ncluding the division section at the entry mark
position, and divides a chapter of the division
section as a play Ilist. 3. The informtion
processi ng apparatus according to Caim?2, further
conpri si ng pl ay-section data del eti on neans for
del eting the chapter of the section specified by the
user. 4. The information processing apparatus
conaecoioh ngpidi tGom m 3, that iwhereisay,f 14t sPeBsESBne of
entry mark positions of front.and back ends' OE a .
plaghapk efs syrioi fihed PACAS BLRT HRAFSELY it6n SbhFPt fd2us@pd 10
does not match a boundary of the play-.- section .
thegalay e pﬁ%}’-ﬁﬁ%‘g‘”“di ‘S]P%. %%a‘\‘ﬂg%ﬁ'?g P?fy?é%’a&?‘vfé‘ésa? he™e
| ay:section.data .inc i t.i hon
comp R L FoP e o R ey e e g Saat T oe ™
. etion nmeans . .deletes the play-section data
e g%%?%%%%hding to the deletion section. 5. The

1 NfQidBl QReRkOE8SEANY APRAHAsRnaeeobdi agndde Ldmi m
3, further conprising ‘

(connection condition) with the play item PlayItem#M+n41
immediately before, which is set in the play item
PlayItemiM+n following the end of the section to be moved
(step $73)... Here, if the connection condition is other than
connection condition-= 1, that is to séy, if seamless
pléyback is set, the proceésing proceeds to step 574, and in

' fhe:play item PlayItemifiM+n, the seaﬁiess playback set as the
‘.. connection condition with the play item immediately before
is released. _

Next, in the play itenm () loop of the play list
',inciuding the play item PlayIltemi#M, n items are deleted from
the play item PlayIltem#M (step 8753).

_ Next, the entfy marks included in the play items
PlayItem#M to #M+n—l'are'deleted {step S76).

. Next, the values of the reference information,
‘ref to Playltem id, to the play items of the entry marks
included in the play items Playltem#M+n and_gfter are
decreased by n (step.-S877). - B

Industrial Applicability




pl.-ay-secti-on-data—inserti-on-nmeans—for-inserting
pl ay-section data at the beglnnlng position of a

chapt er - 57 - specified by a user on the play
list. The information processing apparatus according
to. Cdaimb5, wherein if a beginning entry

mar k position of a chapter - specified as an

i nsertion position of the.qlay-section data by the
user does not match a boundary of the play-section
data, the play-1list dividing-neans divides the

pl ay-section data at-the entry mark position, and
then the play-section data insertioneans inserts

pl ay-section data before the entry mark position.

7.1nThde pbevaat ﬁo@ﬁb@é&ﬁ%%ﬁﬁ&n@ﬁt fes a‘&%%rr‘ gt &F

‘ Claimb5, further is t
ther%‘%@%%ﬂ?gé‘r?é’r‘?t“ﬁr@&n%’ng’g ke (Ro SeogPrrapidte
'embéﬁéﬁéﬂ ans ..o QEvign%é#§4gﬂgfﬂhég Eﬁo%%CEkQPIed in

or reérrang In response to a user's

the ! J8t réécrl '1&1{5 au%%ééﬂ&hﬁQaﬁ&esxﬁimttﬁrmoaadotome

novi ng t he pl ay-section data to the begi nning

embP@ShdriQN vﬁﬂctl'l@u@:h@Ebﬁttﬁﬂ@%fdﬁid:kfa)rspaﬁitwand the scope
desti nati on.

of the present invention.
In this specification, a descrlptlon has ‘been malnly
_given of an embodiment. in which a clip AV stream recorded on’

' a recording medium  following the AVCHD standard is subjected

. to rearrangement.editing in conformity with the AVCHD

standard. However, the gist of the present invention is not
" {imited to this.. In the same manner, the present invention
.can be applied to the case where a clip ;nfgrmationrfile is
,pfoVided as a péir with a stream file, the clip information
has a description of the stream information necésséry for

playing the stream, and edit processing is performed on a

recording medium recorded in a data format including play

- list formed by arranging play items having play sections of

the stream file on a time axis.

-In summary, the present invention has been discloséd in
the form of exemplification, and the contents of this
spécification should not be construed in a limiting sense.
In order to determine the spirit and the'scope of the

present invention, the appended glaimﬁrshqqld be cqﬁs;Qered._




8.—Fhe-tnf-ormatton—processing apparatus—according to
e

Cam?2, wherein the play-list dividing neans
makes a copy of the play-section data to be divided,
remites a play end - 58 - position of the origina
pl ay-section data to the entry mark position, and
rewites a play start position of the copied

pl ay-section data to the estry mark position. 9. The
i nformati on processi ng apparatus according to C aim
1, wherein the play-section data has information

;i ndicating whether a connection condition with

pl ay-section data i medi ately before is

seanl ess-pl ayabl e, and he play-1ist- dividing
nmeans rel eases a-sean1e§§36¥ yback setting of the

begi nni n | ay-section_da LI $LON j

o Ph A kP P o P pe et
caitCLERSES .""oé%gfé' e5SnBLaYRACKk Saldd Racetabheohegi nni ng

pl ay- secti on dat a o? a backside of the division
rec%%gi#%nmé&ﬂdh,pkﬁb'§ﬁ§bkﬁﬁt£ﬁﬁihﬁyﬁﬁ%dhatEBmeE§Dm@:

e I nfolLniati on processi ng apparatus accordi ng
t 0edit control means for editing a play list including an
até;ibﬁte definition fi1e=defining an AV stream attribute
provided as a pair with each AV stream file recoxrded on a
recording medium and a.plurality of play section data
‘specifying a play section -of an AV stream by'a play start
point and a play end point;
access control means for placing one or more entry

‘marks for a user randomly accessing piay—section data
._arranged on a time axis in a play list, . forming a chapter by
. a section between adjacent entry marks and a section from a
. last entry mark to an end point of a last play-section data
in the play list, and accessing an AV stream recorded on a
recording medium for each chapter; and

| play-list dividing means for dividing a chapter of a

section defined by the user from the play list.

2. The information processing apparatus according tg
' Claim 1,

| whereih if at least one of entry mark positions of
front and Back ends of a chapter specified as a division

section by é'user does not match a boundary of the play-




C aim 3, wherein the play-secti-on-data-has
informati on indicating whether a connection
condition with play-section data i medi ately before
is seamnl ess-playable, and" the play-section data
del eti on neans rel eases a seanl ess-pl ayback setting
of the beginning play-secti-on data of a backsi de of
the deletion section with_4.ay-section data

i mredi ately before. -59- 11. The information
processi ng apparatus according to Claimb5, wherein
the play-section data has infOrmation indicating
whet her a connection condition with play-section data

i mmedi at el before is seanl ess-pl ayabl e, and. .
section data,)éhe play—list divfdfhé)mégns once glVldeS the

play—sectién data including the division section at the
entry mark'positidﬁ, and divides a chapter of the division

section as a play list.

3. The information‘pfocessing apparatus according to
‘Claim 2, further comprising
play-section data deletion means for deleting the

chapter of the section specified by the user.

4. The'information-processing apparatus according to
' Claim 3,- |

- wherein if at least one of entry mark positions of
-front}and back ends of a chapter specified as a division
section by the user does not match a boundary of the play-
section data, the playmlISt'dividing means once divides the
“play—section data .including a deletion section at the entry
mark positidn, and . then the play-section data deletion means

. deletes the play-section data corresponding to the delgtion

- section.

5. The information processing apparatus according to
‘Ciaim 3, further comprising
play—séction'data insertion means for inserting play-— -

section data at the beginning position of a chapter




t he . pl ay- seeti-en—-data-trnserti-onm neans el eases a
seam ess- pl ayback setting of the beginning
pl ay-section data of a backside of the
i nsertion-position with play-section data i medi ately
bef or e. 12. The informati on processi ng appar at us
according to Claim7, wherei n when the
pl ay-secti on data rearrangdaent means rearranges
chapters anong a plurality of play lists, the
pl ay-section data rearrangenent neans divides a
chapter in a section instructed to be rearranged in a
nove-source play list by the play-1list dividing
" means, then inserts the . divi.ded play-section data at
spegHel b H§EposTt Fi %]faya\ﬁtlﬁ ter specified for a
nove destination in a nove-destination play |ist by
the play-section data insertion neans, and del etes

6 he i){ﬂn‘%%‘?_—mﬁlt%%fzs £4.: 00 day %ﬁé{aQ@thBeaca@y@m@Lﬂcce

play T'ist by the play-section data del eti on neans. -
ciafP 5, 13. The information processing apparatus
" according to Claim1l2, _
wherein if a beginning entry mark position of a chapter
. specified as an inéértion‘position of the play-section data
by the . user does not match a boundary of the play-section
~ data, the play-list dividing means divides the play-section
- data at the entry mark position, and then the play-section

' data insertion means inserts play-section data before the

centry mark position.

. 7. The information processing apparatus according to
Claim 5, further comprising

playv-section data rearrangement means for causing the
- play-list dividing means to divide a chapter of a section
specified for rearrangement in response to a user's
.-instruction for ?earranging the chapter, and for moving the
divided play—-section data to the beginning position of a

chapter specified for a move destination.

. 8. The information processing apparatus‘according to
Claim 2,
ﬁherein the playHliSt_dividing means makes a copy of

‘fhe play-section data to be divided, rewrites a p;ay end




wher-eb-A—an—dpper—tim-t—of —the number—of ~plray-section
ata is set on a recording nedium and the

pl ay- secti on data rearrangenent Means reserves H

di vi si on processing by the play-list dividing neans,
reserves insertion processing by the play-Iist

i nsertion nmeans, reserves del etion processing by the
pl ay-section data del eti oms&weans, and executes each
reserved processing if a total nunmber of the

pl ay-section data is not over the condition in the
nmove- source and the nove-destination play |ists. 14.

The information processing apparatus according to

Caiml, wherein eac ay-sect i da a r
-pos;?%ﬁnr%é1%5%ﬁfégaﬂ%ﬁc%ig%ﬁ%%%lﬂﬂ1 eac % E?yena mark.

has refer nf.o e sRu r
Posaf*feema'orarnespon .l‘ncafsp%ﬁi%c%a."faﬁ %?;&%@%na’@ TRET epted

| i vy €bngnBeaRs§ el g dilte omequence nunber
plaﬂ %g-%y t he pl ay- sectlonr%ata aﬁﬁ)the reference

information to the play-section data held by the
entry mark fromthe divided entry mark and after.
. 9, The information processing apparatus according to
Claim 1, '
wherein the play-section data has information
. indicating whether a connection condition with play-section
data immediately before is seamless—playable, and
the play-list dividing means_releaées a seamless-
pléyback setting of the beginning playwsection data of a
division section with play—sectioﬁ data immediately before,'
and releases a seamleSSleayback setting of the beginning

-playmsection data of a backside of the division section with

. play-section data immediately before.

10. The information processing apparatus according to

Claim 3,

wherein the play-section data has information
' indicating whether a connection conditicn with play-section
data immediately before is seamless-playable, and

the play-section data deletion means releases a
' seamless-playback setting ofsthe~beginning,play—section data
 of a backsidé of the deletioﬁ sectionrﬁith play—section data

immediately before.




_15._The informtion processing apparatus—according to——————"—"""

-.61- daim3, wherei n each play-section data
in a play list has each sequence nunber/ and each
entry mark has reference - information to a sequence

nunber of the corresponding play- section data, and
the play-section data deletion neans rewites the
reference information to t4dee play-section data held
by the entry mark in relation to deletion of the

pl ay-section data. 16. The information processing
apparatus according to Caimb5, . Wherein each

pl ay-section data in a play list has each sequence
nunber, - and each entry mark has reference informtion
to a sequence nunber of the corresponding play-

section data, and ) ) .
11. The informatlon processing apparatus apcordlng to

: Claim 3,
wherein the play-section data has information
indicating whether a connection condition with play_section'
‘,data-immediatély before is seamless;playable,,and
the.piay—section data insertion means releases a
seamless-playback setting of the beginning play-section data
of 4 backside of the insertion.position with play-section

- data immediately before.

"12. ‘The information processing apparétus according to
Claim 7,

wherein when the playwsection,datﬁ rearrangement means
reafrangés chapters among a plurality of play lists, the
play-section data rearrangement means divides a_chapter in a
section instructed to be rearranged in a move-source play
list by the play-list dividing means; then inserts the
- divided play-section data at the beginning position of a
chapter specified for a move destination in a move-
destination play list by the play—section data insertion
- means, and deletes the divided play—sectioﬁ data from the
mﬁve—source play list by the play—sgction Qata deletigg

means. .




n

r+
LI Y

t he--pl.ay-sescti-on-dat-a-i-nsertion neans-rewites the
reference information to the play-section data of the
entry mark in relation to insertion of the
pl ay-section data. -17: The information processing
apparatus -according to Caim?7, wher ei n each
pl ay-section data in a play |list has each sequence
~nunber, and each entry mardo-has reference Informtion
to a sequence nunber of the correspondi hg-pl ay-
'section data, and -62- the play-section data
rearrangenent neans rewites the reference
information to the play-section data of the entry
mark in relation to noving the pl-ay-section
18he PhrayrfecrpsholaPECIE 1N ﬁ@gﬁaﬁ B FRTOT 9(
processing for performng edit control of one or
Claypr¥2AV streans recorded on a .recording nedium the

od h f I 5
e&ferﬁécg p{g§ﬁ$|§%lgﬂﬁlﬁg?ﬁ% gﬁﬁgé£ SOPUR-deRg ibor

_ data is set on a recording medium, and |

the play-section data rearrangement_means'reservés
'-divisioﬁ processing by the play-list dividiné means,
reéerves insertion processing by the play-iist inseftion
means, reserves deletion processing by the play-section data
deletion means, and executes each reserved processing if a
total number of the play-section data is not over the:

_conditionvin the move-source and the move-destination pilay

.rlists.

14. The information processing apparatus according to

Ciaim 1,

wherein each play-section data in a play list has each
seguence number, and each entry mark has reference
. information to a sequence number of the cérresponding play-
éection data, énd

the-plEYfliSt dividing means rewrites the seguence
" number held by the play-section data and fhe reference
_information to the play-section data held by the entry mark

from the divided entry mark and after.

. 15. The information processing apparatus agcording to
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attribute definitionfile-det-ni-ng—an—Av-st
attribute provided as a pair with each AV strean1flle
recorded on a recording nediumand a plurality of

pl ay section data specifying a play section of an AV
stream by a play start point and a play end point;
access controlling for placing one or nore entry
marks for a user randonmy_ggcessing play-section data
arranged on a tinme axis in a play list, formng a
chapter by a section between adjacent entry mar ks and
a section froma last entry mark to an end point of a
| ast play-section data in the play |list, and
accgssing an AV streamrecorded on a recordi ng nmedi um

ClaF@r each chapter; and pl ay-1ist dividing for
S 2aap el -0lo gpaidon detd padybyibbenusatach
fron1 e pi format to cause a

seqﬁQH@Htﬁﬁmﬁéke%ﬁﬁy%%cﬁr@ﬁ€§§lﬁ@rﬁﬂ&mﬁ&kﬁQmmmmg edit
control of one or nore AV streans recorded on a

infheROF b sedidsfuenite puabessoAgtivonpririspgndiegsPéps-
- of : edit controlling for editing a play |ist
secthoh uditrg, amdattribute definition file defining an AV
stream attribute - provided as a pair with each AV
stwresamlfaﬁ@acée@ndéat@nd%l@w d‘?eﬁélsnﬁﬁl'“'ﬁ &8RS

plurality of play sect] at a

_refﬁrgxg,cgebqﬁwnad:floé}ntﬂvt fBrB ﬁ¥5§/e% 1pclt ayé/as a rht%ld bXt the
entsﬁem%$€ﬁ3¥éﬁ%ﬁﬁpgkgépkgggg§§oﬁOQEréﬂé'ﬂﬁ%fjgécEﬁ%E'Hgta.

16. The iﬁforﬁation processing apparatus accerding to
V'Claim 5, | _

wherein each play-section data in a play:iist has each
sequence number, - and each entry mark has reference
information to a sequence number of the corresponding play—
section data, and

the play-section data insertion means rewrites the
reférence information to the play-section data of the entry

_ markrin relation to insertion of the play-section data.

17. The information processing apparatus according to
Claim 7,
wherein each play~section data in a play list has each
sequénce number, and each entry mark has reference
information to a sequénce qumber cf the CO;respondiﬁg'play—

'section data, and



b OF—a-User—andom-y--accessing play=section data
arranged on atine axis in a play list, formng a
chapter by a section "between adjacent entry marks
and a section froma last entry mark to an end point
of a last play-section data in the play list, and
accessing an AV streamrecorded on a recordi ng nmedi um

for each chapter; and -62play-list dividing for
dividing a chapter of a section defined by the user
fromthe play list. - 64 - ABSTRACT " A stream

on a recording nediumis divided into parts, and is
subj ected to rearrangenent editing while the
conpatibility with_a playback-only _device is._ .
rré;irgll%t»@ilﬁé’d?’egtion B%afégﬁéirﬁangeﬂ?é\ts?%arf‘s ISEEdRR e

processing

procedure of a.play item_ .rearr r | NG +GH
et AN RTCAEN ERAPILOI o Gvhd T a o prpdoer
peci ficat.ion, a [ f rRbaYaht St snaite put
ma'r]?ojgrétrneelraatilr?tno’tg fc,“g]?:ﬂé %t#é/cﬁhlgp%%{r%lcgr oups to be .
resented 4@t he user, and thus there are cases where
earrangenment of chapters are closed in the sane pl ay
list, and cases where the rearrangenent extends over
a plurality of play lists. Mreover, rearrangenment
1®di td ngsthod of information processing for performing

pla

-edi£~control of one or more AV streams recorded on a
. recording medium, the ‘method comprising the steps of: ‘
edit controlling for editing a play list including ap
attribute definition file defining an AV stream- attribute
provided as a pair with each AV stream file recorded on a
| frecoraing medium and a plurality of play3sectiqn data
specifying a play section of an AV stream by a play start
point and a play end point;
access controlling for placing one or more entry marks
-~ for a user randomly accessing playwseétion data arranged on
- time'axis in a play list, forming a chapter by a section
between adjacent entry marks .and a section from allast entry
-mark to an end point of a last play~section data in the play
list, and accessing . an AV streém recorded on a recording
medium for each chapter; and
play-list dividing for dividing a chapter of a section

| defined by the user from the play list.

19. A computer program‘describedﬁin,a computer-readable




"whi ch noves a chapter~between real play lists,
between virtual play lists, and further froma real
play list to a virtual play list, is perforned.

_63 -

format to cause ‘a computer To execﬁte processing for
performing edit control of one or more AV streams recorded
on a recording medium, the processing comprising the sieﬁs
of: . 7

edit controlling for editing a play list including an
attribute definition file-definiﬁg an AV stream attribute
‘provided as a pair with each AV stream file recorded on a
‘recording medium and.a plurality of play section data
_'speCifyihg a play-section:of an AV stream by a play . start
point and a play end poinf;

access controllipg for placing one or moxe entry marks
for a user randomly accessing play-section data arranged on
a ‘time axis in a play lisf, forming a chapter by a section

‘between adjacent entry marks and a section from a last entry

© . mark to an end'point of a last play-secticn data. in the .play

" list, and accessing an. AV- stream recorded on a recording
medium for each chapter; and
play-list dividing for dividing a chapter of a section

defined by the user from the play iist.




ABSTRACT

A stream on a recording medium is divided into parts,
and is subjected to rearrangement editing while the
compatibility with a playback-only device is maintained.

. By adopting a division processing pfocedure of é play
- item, rearrangement processing of a stream for each chapter

-is achieved. 1In a product specification, a plurality.of
real play lists are_put-together intc a series of chapter
_-groups to be presented to the user, and thus there are cases
where rearrangement of chapters are closed in the same playl
- .1list, and cases where'the_iearréngémént extendsrover a

. plurality of play lists: Moreover, rearrangement editing,

- which moves a chapter between real play lists, between

'virtual play lists, and further from a real. play list to a

virtual play list, is performed.




