DESCRI PTI ON | NFORVATI ON PROCESSI NG APPARATUS

I NFORMATI ON PROCESSI NG METHOD, AND COVPUTER PROGRAM
Technical Field The present invention relates to an

i nformati on processing apparatus, an information
processi ng nethod, and a conputer program which
performedit processing of -dn infornmation content
recorded on a recording nmedium and for exanple
relates to an informati on processing apparatus, an

i nformati on processing nethod, and a conputer program
which performedit processing of a content, such as

an AV stream Capturﬁ%@g%ggéﬁhgﬁp camera and stored on

a recordi ng medi um cally, the present
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appar a or mat'i on" processing = ne

conput er pr oq\ﬁﬁﬁd‘f)‘j %ylpeééﬁﬁﬁﬁgi ﬁ%@é%ssi ng of a

content, such-as an stream stored on a recording
medi um so that the content does not becone -
i nconpati ble with a playback-only standard format,

Techal@a1n FRantd cul ar, relates to an information
processi ng apparatus, an, information processing

nmehbogdressdtainoapUlen pe0gEal WA 6h ARicBkALRibRe
conpati bility anong pl ayback-only devi ces and perforns

proceaaihangepamt tedi, t iahg by odimatdiong pi csidsldmPmet hod, and
recording nediuminto parts in accordance with the
-a cofpumetr proglmmem stiieadmperZorBaekigrognedessing of an
.information content recorded on a recordihg medium, and for
‘example relates. to an information processing apparatus, an
information processing method, and a computer program which
perform edit processing of a content, such aé an AV stream
captured by a video camera and stored on a recording medium.
More épecifically, the present invention relates to an.
information processing apparatus, an information processing
method, and a computer program which perform edit processing
-0of a content, such as an AV stream stored on a recording
medium so that the content does not become incompatible with
a playback-only standard 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 editing by dividing a stream on a recording
..fﬁediﬁm.into.parts.in accérdance With.the for@at”of £he

stream.




Art A disc-type recording nmedium (in the foll ow ng,
called an "optical disc"), to which optical reading
is applied, such as a DVD (Digital Versatile D sk), a
CD (Conpact- Disk), etc., has rapidly becone

wi despread for use in storlng conmputer files and

movi ng-i mage streanms. An opfical -disc has a large
storage capacity and is capable of random accessing.
Al so, unlike a contact-type nagnetic recording

medi um there is no concern for abrasion and damage on
t he recordlng face by reading, head crash, etc. Al so,
t he di surface is strong, and there is low risk of

: Bacgﬂﬁﬂ fﬁi data loss. In recent years, optical discs
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video caneras of a type which store noving inages

has antlergedissorhave cappearsdand iRl ae@adflca JMawhdon
' recording tape (for exanple, refer to Patent Docunent

accekpingor exaepl enlb¥P wi deateamergpchavenegdicned ddiselrisig
expandi ng year by year since their appearance

medluf, - theve- is- no concern for abrasion and damage on the
recording face by reading, head crash, etc. Also, the disc
surface is strong, and there is low risk of accidental data
loss. 1In recent years,.optical discs afe widely used also
for external recording media and external storage devices
for computers. | -

A disc-type tecording medium 1s capable_of.random
accessing, and thus in the case of recording an AV stream,
it is possible to find a favorite scene efficiently. At the
same time, data is accessed in a non-contact manner, and
ﬁhus it is possible to use the medium without deterioration.

Also, recently, with an increase in a recording
capacity of a disc-type recording medium, video cameras of a
type which store moving images intc a disc have appeared in
place of a known recording tape (for example, refer to

Patent Document 1}. For example, DVD video cameras have

gained users expanding year by year since their appearance




-3- on the market in 2000 because of the excellence in
image quality and user friendliness, for exanple
having the capability of editing. For exanple, in
novi ng i mage data, a data block to be a wunit. which
requires being played wth assurance of a continuous
synchronous play, nanely a-#eal -tinme play,
constitutes one clip (Cip), which is recorded as one
noving image file. Wth a noving-i nage play I|.ist
(MoviePlayList), 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
on é*é@cﬁ‘ - tan%“ £‘£@%J@%é@f Jthq HECHIOVGTHS i ifagigndge
ta. so, it_is Sible to freely set reference
wa it afios StubEineits S Py G e e
aml e, it s possible to nake a reference to a
cap%erajtfgggl}ﬁ O“'t:l“?%“%fno‘%ﬁtm play lists having different IN
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speci fied by a navigation™ command 1 n a noving inmge

contAbiRRls (NEERRIRE )pitly badiayed re%lr—a:fi%fee@ﬂ%yt,o a

_ nmovi ng image object is listed i'n an index table as an
cons®filted ond idlip (Hhep)ndenilablie eddividatad JRAthoving

first when a recording nmediumis |oaded into a pl ayer,
imaganditike usErclcan mgvewd-ensdd lpasvdaserd hemviir ke List),
index table. Here, on a |large capacity recording
it imegiosmibflenexdt specify individual play start points (IN
points) and play end points (OUT points) for one or more
clips to specify play sections and a play sequence of the
. moving image data. Also, it is possible to freely set
reference relationships between clips and play lists. For
.example, it is possible to make a reference to a certain
clip from two play lists having different IN points 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 titles described in the index
_ _tablé. _ S L o

Here, on a large capacity recording medium of next




_4  generation type, for recording purposes, in
consi deration of wuser's convenience, it is desirable
to enable the user to divide a noving image clip
captured by a video canmera into parts for each play
section, and to performediting, such as
rearrangenent of the parts-#n a recordi ng nedi um or
del etion of a part of the parts. At the sane tine,
there are requests to take out a recording nmedium on
which recording and edit operation have been
perfornmed, froma recording device, such as a video
canera at any tine, and to load the nediuminto a
genﬁFé&BQ@kiﬁﬁPy 565a¢8€9§dﬁ89vpéﬁPPﬁ@SvcéﬁtGpéélﬁ@Vﬁﬁgon of
image on a TV nonitor. In AVCHD (Advanced Video Coding
useﬁlﬁthQWFﬁFFPSﬁ) 1RhFéhdeﬁérébé?aﬁaaﬁaaﬁé?nFDetHﬁﬁét&8
lications for . a vi eterm nation
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recordlng I um betweeh a Vi deo camera and
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contents include non- destructive editing in which
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viewed by the user are rearranged and the stream data

recondangedovdeag sedhuasi s Nole@dbdRéraand. any time, and to
load the medium into a playback-only apparatus to view the
captured moving image on a TV monitor. |

In AVCHD (Advanced Video Coding High Definitioh), which
" is a standard mainly targeted for applications for a video
camera, a determination is made on the design of the
specification, such as on the data format for a high-
definition (HD) video camera by adding functions of
recording compatibility and recordable compatibility. Here,
it is thought that it is neceésary to define edit operations
on a medium while maintaining the compatibility of a
récording medium between a videc camera and playback-only
devices.

Also,_rearrangement.editing of conteﬁté include non-
destructlve editing in which only the p081tlons of parts.

'referenced on a play list viewed by the user are - rearranged

and the stream data on a recording medium is not edited, and.



5 destructive editing in which the positions of the
parts thensel ves on a recordi ng nedi um are
rearranged. In the latter case, there is a problem
with a streamformat. If two AV streans are
conti nuously played back over the boundary, the
internal buffer held by theSdecoder m ght overflow.
Usual Iy, the playback of a prior streamis term nated
once, and then the next streamis played back. Thus,
a screen freezes for a nonent at the tine of changing
streans. In order to cope with this, it is possible to
perform "seanl ess pl ayback", which continuously plays
despzugtiggepddtivdndn ¥ léﬁc@b?n§0§étﬂﬁ§§ gf the parts
redeterm ned buffer nodel is not broken down. _For _an
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Thus, a defective inmage is output at the connection
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Japanese Unexam ned Patent Application Publication No.
streams. In order to cope with this, it is possible 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 file format, the MPEG (Moving
Picture Experts Group)-2. 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 playbaék is possible. However, if streams are
subjected to rearrangement editing by non-destructive
editing, the connection condition allowing seamless playback
is not met any longer between a prior part and a succeeding
?art. Thus, a defective image is output at the connection
part at stream playback time. |

..Pafént.Document 1 o

Japanese Unexamined Patent Application Publication No.




-6- 2004-120364 Discl osure of Invention Problens to be
solved by the Invention It is an object of the present
invention to provide, for exanple an excellent

i nformati on processi ng apparatus, infornmation
processi ng net hod, and conputer program which .can
performedit processing preberably on a content, such
as an AV stream captured by a video canmera and stored
on a recording nedium It is another object of the
present invention to provide an excellent information

processi ng apparatus, information processing nethod,
and conput er program which can performedit
2OQﬁ’ “ng on a content, such as an AV stream stored

a recordin nedlun1so as not to be inconpatible

Dl%ﬁlﬂ?%fﬁﬂ%ﬁ/ Qﬁﬂ?ﬁ standard format. It is another
t ,of t. d
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Into parts 1 n accordance Wlt a str or mat
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he Probl ens The present invention has been made in

-canVbWefrnt Reri taRevRedes ey Ped fek1§Men aNdAReHdi RGich as

to a first. aspect of
an AV stream captured by a video camera and stored on a

recording medium.
-It is another object of the present invention to
provide an .excellent information processing apparatus,

information processing method, and computer program which

‘can perform edit processing on a content, such as an AV

- stream stored on-a recording medium so as not to be

incompatible with a playback-only standard format.

It is another object of the present invention to
provide an excellent information processing apparatus,
information processing method, and computer program which
can 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.

Means for solving the Problems

The present invention has been made in view of the

above-described problems, and according to a first aspect of



7 the invention, there is provided an information
processing apparatus for performng edit control of
one or nore AV streans recorded on a recording
medium the informati on apparatus including: edit
control nmeans for editing a play list including an
attribute definition file defining an AV stream
attribute provided as a pair with each AV streamfile
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 control neans for placing one or nore entry
thepdrkentoena tkererandontyldedessi hglfpragtsent Poncdasang
arranged on a tine axis in a play list, formng a
appahapesr toy Parfesning etheepnbEphceht ovat Py BRFRsA¥Nd
a section froma last entry mark to an end point of a
streaas 6?%9f§%€t?%nad%?%prﬁhn%h%e%¥%9 | tRe, infgrmation
acceSS|ng ﬂn AV streamrecorded on a recordlng medi um
apPRHFLRAChICHAPLRY: and play list d|V|d|ng means f or
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.recé%&%ﬂﬁ“ﬁ%hi&htiﬁa Prepepi1ify et i Ofay e AV ShTeam to
_ be edited Is, for exanple noving- |nage data captured
spedVs P ¥ d@%P@;‘ﬁ%@ctJ&@ AW SRR tream 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 play—section data
warranged on a time axis in a piay list, forming a chapter by
- a, section between adjacent entry marks and arsection from a
last enﬁry 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. 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 according to the
present invention,.an AV stréam to be.edited is, for examplé

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




-8 is recorded as a data block to be a unit necessary
for being played with assurance of continuous
synchronous play, nanmely, real-tine play constitutes
one clip. The clip includes a pair of a (clip) AV
stream (O i pAVStream, which is a noving-inmge data
mai n body, and a clip inforgation file
(Adiplnformation) as an attribute definition file
defining wvarious attributes on the (clip) AV stream
Al so, . play- section data specifying a play section of
an AV streamby a play start point and a play end
point is called a play item (Playltem). A play Ilist,
is rpacenitled asphudatithleotkptaybet ensnifir peaepanggdion heing
time axis, and the play sequence of each play section
Play§dsﬁééhfﬁ§éur§§§én§§ CONES UG USe SSHSF T Usheé laigernamely,
that is to say list (PlayList). On the
reailEFmeoﬂéaBrcﬁB?ElgﬁFﬁé ?BebéléﬁtryThEo§F%P0ﬁ§CEB?thé

|aced on a ti
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_ an attribute inftion file in accordance with the
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I n play-section
(PlayItem). A play list, in which a plurality of play items
are arranged on a time axis, and the play sequence of each
play section is specified, becomes tiies to be shown to the
user, that is to say, a play list (PlaylList).

On the play 1list, one‘or more marks to be entry
positions for the user are placed on a time axis on which
the above-described play-section data are arranged. A
chapter is formed by a section between adjacent marks, and a
section from the last mark to the end of the last play-
section data, and a deletion-edit instruction from the user
is given for each chapter.

Also, there are two types of play lists. One is a real
play list for original titles, which includes sequential
_reglstratlon of sectlons correspondlng to an attrlbute

definition flle in acceordance with the sequence of

registering streams on a recording medium in play-section



_9 data, and a user-defined virtual play list which
is created by non-destructive editing of one or nore
pl ay-section data referring to a section of an
attribute definition file registered in any one of
the real play lists. Specifically, the present
invention relates to an informati on processing
apparatus for perfornmng rearrangenent editing on an
AV streamrecorded on a recording nediumin
conpliance with the AVCHD standard while maintaining
. conpatibility wwth the AVCHD standard format. For an
AVCHD streamfile format, the MPEG 2 system has been
datag| redtlyp decardafddedHoiever ]l wley dtisgambiioh ds created
recording nmediumare divided into parts, and the
by nan-slast ek 1veulsdddtiag ©f rasr Pangeren leginsasg ey data
non- destruct|ve editing, the connectiaqgn conditiaqn
- refeqqigg g Sedf nppéyﬁéc@ttﬁépﬁtﬁyd@ﬁéﬁ%ﬁ%ﬁﬁuﬁlle
streami,s not net any defective i mage
: re@%%?%ﬁﬁﬁnhﬁ &% RE<c6) n@b@ %ﬁa&apﬂa§t1§FF§an1 playback
? ..k. ig %g co % this,.in thi tn natlon
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di vi si on

For an AVCHD stream file format, the MPEG-2 system has
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 allowing seamless_playback
. held by the original stream is not met any longer. Thus, a
defective image is outpﬁt at the connection part at stream
playback time.

In order to cope with this, in the information
- processing apparatus according to the present invention, 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, 1if at least one.of entry-mark pésitions

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




-10- section by the user does not match a boundary of
the play- section data, it is not possible to nove
only the relevant chapter section w thout change.
Thus, an information processing apparatus according
to the present invention includes play-section data
di viding neans that divideslothe chapter of the
section instructed by the user fromthe play- section
data arranged on the tine axis. Wen at |east one of
entry mark positions of before and after a chapter
specified as a division section by the user does not
mat ch a boundary of the play-section data, the

sectplay-By sthalivdal mpesemis raioeh di Walesdatie of the play-
pl ay-section data including the division section at -

‘sectim el nidr K HIWt iRAESHNE diviese Pnlhdierrafetant
di vision section as a play list. The play-1Iist

chapfiss i iRfansl datdishand ayT-@é“ot idFh 1R ERARA O or

exanpl e nakln a cqu <%y§hﬁap section data to be
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ctlon ata t t he ent mar k 05|t|on an
inc il Hity S A O dh T e e de]afwdes the
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‘ fyrt s, pl
st St Rl U 2 nﬂg@f%“aq%pt 3%%?%2%%@% e
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mar K posi tions of front and back ends of a chapter
specSR8Ed i2d A% i diod %é&tlsﬁﬁt}d@rtr@/ Bsdiselod0eNatch a
mat ch a boundary of the
boundary of the play-section data, the play-list dividing
means once divides the play-section data including the

division section at the entry mark position, and divides a

" chapter of the division section as a play list.

The pléywlist dividing means can divide play-section
data by, for example making a copy of the play-section data
to be divided, rewriting a play end position of the original
. play—-section data to the entry mark position, and rewriting
a play start position of the copied play-section data to the
entry mark position.

- Also, an information processing apparatus according to
the present invention further 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 azéhapter'specified as a

-division section by a user does not match a boundary of the



-11- play-section data, the play-list dividing neans

di vides the play-section data including a deletion

section at the entry mark position, and then the

pl ay-section data deletion nmeans deletes the

pl ay-section data corresponding.to the del etion

section. Also, an informatildn processi ng apparatus

according to the present invention further includes

pl ay-section data insertion neans for inserting

pl ay-section data at the beginning position of a

chapter specified by a user on the play list, and if

a beginning entry mark position of a chapter
plagpseftied ggt@m Fheeptavnl poti divhdhg tireans ggivides the

secti.on data by the user does not match a boundary of
playpgechliay-datai SRcHadingt dedplalion steqtiowi 3y Hrargntry

i vides.the gla -section data at the entry mark,
margogw%h?nan@ EheReR hehe pPE3Y SERETHIP ddt e | FRket i Qh means
ans_jnserts play:-section data before the entr rk

de1§EST L FOR. DREora nity, By" aroT RTSORLIOh - 1t odes it on
secBPPAr atus according to the present invention, when

fearranging chapters on a play list is instructed, it
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recording nediuminto parts to achi eve rearrangenent.
beg el if ayoSeELdOHat alase d MfQrdet £ o idiLalddyd on the
play list, and if a beginning entry mark position of a
: chapter specified as an insertion 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 entry mark position.

Accordingly, by an information processing apparatus
according to the present invention, when rearranging
- chapters on a play list is instructed, it is possible to
move chapters by the play-list dividing means dividing the
chapter to be a move section and the play-section data
insertion means inserting this section to a move-destination,
and thus it is possib;e to divide a stream stored in a
recording'medium into parts to achieve rearrangement. .

The play-section data has information indicating




whet her a connection condition with play-section data
i mredi ately before is seam ess-pl ayabl e. Accordi ngly,
it is necessary for the play-list dividing neans to
rel ease a sean ess-playback setting of the beginning
pl ay-section data of a division section with
pl ay-section data i nmedi ately before, and to rel ease
aseamnl ess-pl ayback setting of the beginning
pl ay-section data of a backside of the division
section with play-section data i nmedi ately before.
Also, it is necessary for the play-section data
del etion neans to rel ease a seanl ess-pl ayback setting
whetdfert ke cobpagiatriong qoinali-tsect iwdrthdgtla yofseaxrthack slade of
~the deletion section with play-section data
immeiddrigilat ey olsef dse schmliess Pdmyaldener Adaordingly, it is
necessary for the play- section data insertion means
neceggary| égse thespanvedd st siyaei nds sesingg tef neHease a
begi nni.ng pl ay-section data of a backside of the
Se-aﬂﬁlﬁgérpﬂaﬁb;@s& EEGH 1%t R EpIthy- S8 e Ndatd 3YmTeditdrd) fata
before. I n a product specificatiaqn, plurality of
of A giFigigy SPEbLeNald BB rdgerrEToPnAg s damesd gLy
, chapter, grou to be. presented.to,the user.. Thu
befogRar alit BoC 48285 RRore “CPUAFPRRSARIRE T SERApg ST &he
; d_ikn.,t I List, .Cas re.the.
beg g R Ay REoERPE Be %878 bR LY & iRden
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rearrange pters anong a plurality-of play lists,
tiﬁ%éﬂsit is necessary for the play-section data

deletion means to release a seamless-playback setting of the
beginning play-section data of a backside of the deletion
section with ?laymsection 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 data of a backside of
the insertion position with play-section data immediately
before.

In a product specification, a plurality of real play
.lists—are put together into a series of chapter groups'to.be
presented to the user. Thus, there are cases where
rearrangement of chapters is closed in the same play list,
and cases where the rearrangement extends over a plurality
of play lists.
| | When the'pléy—section data rearrangement means

rearranges chapters among 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-Ilist 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-13destination play list by
the play-section data insertion neans, and del etes
the di vided play-section data fromthe nove-source
play Iist by the play-section data del etion neans.
Thus, it is possible to achi eve rearrangenent of
chapters. Wen the rearrangenent extends over a
playgisacdiijany dsftaplrpyp r jangesienth aaages oh wilde st e ahapteg ¢in a
chapter groups are: carried out by the two phases, the
| SeChife NS U achdist &°  Ierdipaadt ithe asiverisenrste play

. _Cha group in this nmanner is that consideration is
lis hfﬁ—%teo ARy &éﬁtgﬁi%‘&lawgoﬁneaéﬁpa&h%églw% head

nare ordln nediuminto a nenor for eac
dl‘fl&a i oligf s Pbad e PEo G B 1 R

li st. re_into a at _the sane tinme.
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réserve insertion processin plray-
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pl ay-secti on data deél eti on neans, and execut es each
meank€Senyad, PRecesspogsibia et alcha@%eﬁ:e@fma%ﬂ;ement of

chapters.

When the rearrangement extends over a plﬁrality of play
lists, the reason why the moving of chapter groups are
carried 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 information
of two play lists or more into a memory at the same time.

Usually, an uppei limit of the number of play-section
data is set on a recording medium. Thus, the play-section
data rearrangement means should reserve division processing
by the play-list dividing means, reserve insertion
processing by the play-list insertion means, reserve
deletion probessing 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 condition in the
nove- source and the nove-destination play lists.
Al so, each play-section data in a play |ist has each
sequence nunber, and each entry mark has reference
informati on to a sequence nunber of the correspondi ng
pl ay- section data. Thus, 4it4-is necessary for the
play-list dividing neans to rewite the reference
information to the play-section data of the entry
mark fromthe divided entry mark and after. In the
sane manner, it is necessary for the play- section
data deletion neans to rewite the reference

the imfaymRadtoron datie ig aetsastdotdateerdl i By ithethentgre-
mark in relation to deletion of the play-section data.

sounge (3R ddife HRIATGE Stinatslaeclswarli 5%t the pl ay-
s%ﬁﬁion %g% insertion nmeans to rewite the reference
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play- sectlo Eeor di a Second
divildi®P r'ﬁré thteh‘ifre%éx%&r oV ‘%%d: t&QJTPLHoerthe
progran1 scrlb in a conputer-rea rnat to

playcaiRe idrC FH &ff LR eLXREYLL niakk from the divided entry
mark and after. |

-In the séme manner, it is necessary for the play-
sectioﬁ data deiétion means to rewrite the reference
information to the play—sectidn déﬁa held by the entry mark
in relation to deletion of the play—sedtion 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, it is necessary for the play-
séction data rearrangement meéns to rewrite the reference
information to the play—secfion.data of the entry mark in
relation to moving the play-section data in the play-section
data.

According to a second aspect of the present invention,
.ﬁhere is provided a computer program described in a

computer-readable format to cause a computer to execute




processing j '. processing for performng edit contro
of one or nore AV streans recorded on a recording
medi um the processing including the steps of: edit
controlling for editing a play list including an
attribute definition file defining an AV stream
attribute provided as a pdis- wwth each AV streamfile
recorded on a recording nediumand 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 controlling for placing one or nore entry marks
for a user randomy accessi ng pl ay-section data
Procigriged Un P il ngki it PHIERL 195100 iRy % AV
chapter by a section between adjacent entry marks and
streg c’iﬁ‘?ﬂi‘y‘%er%rﬁ“a g af"sﬁtc%‘ﬁfilr‘&ﬂ o GiF Poitt"bf a
.. Jast play-section data in the play |I|ist, and
;ncg%%éggi% ﬁ%eﬁ? sﬂf?‘eam recorded on a recording medium
far,.ea ter; Lay-list dividi f vi.din
e toP T 205 Ry By ha et et
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] aspect of the present invention is a defined conputer
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to achieve predeterm ned processing on a conputer. In

recddigly WlGSim Rha I $18ldd NG A SO Lls R QPR Mata
according to the second aspect of the present

spedifvaitg @GN plaCoRRETAN W QREMAL istYdatn BXer ¢i1sed Hart
that conputer, and the sane operation effects
point and a play end point:; '

-access controlling for placing one or more entry marks
for a user 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 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 for dividing a chapter of a section
defined by the user from the play list.

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




-16- as those of the information processing apparatus
according to the first aspect of the present invention
can be obtai ned. Advantages By the present invention,
it is possible to provide an excellent informtion
processi ng apparatus, information processing nethod,
and conputer program whichléan perform edit,
processing on a content, such as an AV stream stored
on a recording nediumso as not to be inconpatible
with a playback-only specification format. Al so, by
the present invention, it is possible to provide an
excel l ent information processing apparatus,

as Ghiass il |0 Py g IMRIRSEs iy CRRARAEU S Pesiendin
whi ch. can mai ntain the conpatibility with a

to Heybhek (ﬁﬁ@eﬁ%v?%ethedPV?%%n% é@V%%E%%% %aPeE%rSPﬁélned
mediuminto parts in accordance with a stream format,

AdVaprAgRG form rearrangement  editing. Al so, by the
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- detail €

playback-cnly specification format.

Also, by the present invention, it is possible to
prévide an'excellent information processing apparatus,
information processing method, and computer program which
can maintain the compatibility with a playback-only device,
divide a stream on a recording medium into parts in
accordance with a stream-fofmat, and perform rearrangement
- editing.

Also, by the present invention, it is possible to move
a chapter in the same play list, or among a plurality of
play lists, ahd to perform rearrangement editing. It is
possible, as a maﬁter of course, to perform 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.

| Other and further obhjects, features and advantages cf.

the present invention will become apparent by the detailed



17 description based on the foll owm ng enbodi nents
of the present invention and the acconpanyi ng
drawi ngs. Brief Description of the Drawings [Fig. 1]
Fig. 1 is a diagramschematically illustrating a
functional configuration of an information processing
apparatus 10 accordi ng to -dfi-enbodi nent of the
present invention. [Fig. 2] Fig. 2 is a diagram
illustrating an exanple of a data structure for
recording data onto a recording nedia 14-1. [Fig. 3A]
Fig. 3Ais a diagramfor explaining a procedure in
which a play list is generated along with a clip of a
desirg-imn g am tdee drdadeeing enlastigrd ity ehdhe
shooting by a video canera. [Fig. 3B] Fig. 3Bis a
presgifglaiFdd ax pngd ity arcrdedite 45 Y%Eh a pl ay

el o BELEL L At e o “oaf o b
X BEr g Eispr doddure RSk RORPray el 15
LRI P A % Bl B Bl L A SIS on
Pro R S re e s o g 14 LA e
presWnth jdvetldiRof C i pAVStreamin accordance with ‘

pi cture recording
[Fig. 2] Fig. 2 is a diagram illustrating an example

of a data structure for recording data onto a recording
 media 14-1.

[Fig. 3A] Fig. 32 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. 3B] Fig. 3B is a diagram for explaining a
procedure in which a play list 1s generated along with a
clip of a clip AV stream in accordance with recording and
shooting by a videc camera.

[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
procedure in which a play list is generated along wiﬁh a

clip of ClipAVStream in accordance with picture recording



and taking by a video canera. [Fig. 4A] Fig. 4Ais a
diagramillustrating a file structure on a recording
medium [Fig. 4B] Fig. 4Bis a diagramillustrating a
state in which a chapter is noved in a play list in
the file structure showmn in Fig. 4B. [Fig. 5] Fig. 5
is a flowhart illustrating8a processing procedure
fordividing a play itemat a play-list mark position
in the mddle part. [Fig. 6] Fig. 6 is a diagram
illustrating a state of dividing a play item [Fig.
7] Fig. 7 is adiagramillustrating a state in which
a play itemdivided using a chapter as a boundary is
and jyedemgedyvate tisldsegiamsingg of a chapter specified as a
moving destination, and a sequence nunber of each
pllE§git 8Ali nFAY.pRAyiki 8t diggsem AdavAtratiegondihie
with an order on g tinme axis. [Fig. 8 Fig. 8is a
STrUGtageamn @ FSaoRdRg #e8dd in which in order to

i nsert lay . itemat a play-1list mark osition to be,
2 heve ABLt| FaBFoAD the3cOiraEpBNl AEShFaYLnPt enpFate in
. divided at the play-]ist mark sition. [Fig..9A] Fig.
wnicliy ¥ §83e s A bR dPhe Ry S ate 1 E i L S i or
stru%%ungvg%% 3 R%?%&iteﬁh a Change I s made of the
setting oy a "Connéct i"0r condition of the begi nni ng
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 processing procedure for-.dividing a play item at a play-list
mark position in the middle part.

[Fig. 6] Fig. 6 is a diagram illustrating a state of
dividing a play item.

fFig. 7] Fig. 7 is a diagram 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 moving
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.

[fig. 8] Fig} 8 is a diagram illustrating a state in
which in order to insert a play item at a play-list mark
- position to be-a move destination, the corresponding play
item is divided at the play-list mark position.

[Fig. 9A] Fig. 9A is a diagram illustrating a state in
which prior to moving a play item, a change is made of the
.setting of a connectioﬁ condition of the beginning play item

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




[Fig. 9B] Fig. 9Bis a diagramillustrating a state in

which prior to noving a play item a change is nade of

the setting of a connection condition of the

begi nning play item at the back of the nove

destination with a play item imediate before. [Fig.

10] Fig. 10 is a flowchart-19l-lustrating a processing

procedure for perform ng rearrangenent edit which

noves a chapter in the sane play list or over a

plurality of play lists. [Fig. 11] Fig. 11 is a

flowchart illustrating a processing procedure for

perform ng rearrangenent edit which noves a chapter

i AFiHe §Bge Pigy PBsisop diepramplidduapitrgtéhy pl gfate in

lists. [Fig. 12] Fig. .12 is a flowchart Lllustratin%.a

which frdedi 1§ proydeduree PREY dddthg an gheags tigninade of the
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[ i.at e-before play itemis released in the play
S%IP %f%f%ﬁ#wlto be the begi nning of the section to
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mis released in the
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moves a chapter in-the same play list or over a-plurality of

play lists.

- [Fig. 11] ‘Fig. 11 is a flowchart illustrating a
processing procedure for performing rearrangement edit which
moves a chapter in the same play list or over a plurality of
play lists.

[Fig. 12] Fig. 12 is a flowchart illustrating a

.~ processing procedure for moving n play items PlayItem#M to n

from the M-th item 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 immediate-before play item is released in the play
item PlayItem#M to be the beginning of the section to be
moved. |

[Fig. 13B] Fig. 13B is a diagram illustrating a state
in which seamless playback set as a connection condition

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




iteryd el tamdiim

item Pl ayl ten#¥Mn fol |l owi ng the backnost of the
section to be noved. [Fig. 13C] Fig. 13Cis a diagram
illustrating a state in which seam ess pl ayback set
as a connection condition wth an i medi ate-before
play itemis released in a play itemPlayltem#K to be
a start point of the chapteo-to be noved. [Fig. 14A]
Fig. 14Ais a diagramillustrating a state in which n
items fromthe play item Pl ayltem#M are noved
backward before the play item Playltem#M [Fig. 14B]
Fig. 14Bis a diagramillustrating a state in which n
items fromthe itemPlayltem#M are nopved forward
TR P o RAC Y g O P e P &0
a flowhart illustrating a processing procedure for
be nq; 'ting a play itemto be a section to be noved in

. b t | tt
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apuralltyof play lists. [Fig. Is a

movdd owchart illustrating a pr oceSS| ng p_rocedur_e for
del eting a play item having been a 21

- [Fig. 14A]. Fig. 14A is a diagram illustrating a state
in which n items from the play item PlayItem#M are moved
backward before the play item PlayTtemi#M.

[Fig. 14B] Fig. 14B-is a diagram illustrating a state
in which n items from the play item PlayIltem#M are moved
forward before the play item PlayItem#K.

[Fig. 15]- Fig. 15 is a flowchart illustrating a
processing procedure for iﬁserting arplay 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.

{Fig. 16] Fig. 16 is a flowchart illustrating a
processing procedure 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 plurallty of play lists.

[Flg. 17} Flg. 17 is a flowchart illustrating a

processing procedure for deleting a play item having been a




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 defined by
the AVCHD standard.. Reference Nunerals
10...informati on processing apparatus 11...canera
bl ock 12...encodi ng secti oie1-13...stream buffer
14. . .recording section 14-1...recording nmedi um
15...central processing unit 16...tenporary recording
medi um Best Mode for Carrying Qut the Invention In the
follow ng, a detailed description wll be given of an
enbodi ment of the present invention with reference to
move hreealriaw gen A Byt dmsCoffi gumatvicosatinge -1
schematically illustrates a functional configuration
of Fa® -i ABIr mitiidon 18r d6edsPhgIapPaiatustretingcer di ng
. to an enbodi nent of the present_.inventjon. The .
dirgGetan PrEcesst of §p6§F§F9§n£OW§Q%MWi%?T%ﬂQeflned
~ figure is confjgured as a video canera in which a
by‘qﬂﬁn%ﬁfHQIﬁﬂﬁPiﬁb%an1captured by a canera block 11 is
Refencqge into. an MPEG TS stream by an encodi ng section
A Y St ream i s recorded onto a recording

nﬁ%hgq&%%a%mggéggdpkgcgssing apparatus

11...camera block | |

12...encoding section

13...sﬁream buffer

14...recording section

14-1...recording medium

15...central processing unit

16...temporary recording medium
Best ‘Mode for Carrying Out the Invention

In the following, a detailed description will be given
of an embodiment of the present 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 embodiment of the p:esent invention.

The information processing apparatus 10 shown in the
figure is configured as a video camera in which a moving-
image stream captured by a camera block li ié_encoded into

an MPEG-TS stream by an encoding section 12,.and this st:eam




recordi ng section 14. However, the information
processing apparatus 10 is not necessarily a video
canmera, and may be an information processing unit
receiving a noving-inmge streamthrough a LAN and the
ot her transm ssion nmedium Also, in the case where a
TS stream coded in an MPEGXermat is received, the
encodi ng section 12 is omtted, and the configuration
including a streamreceiving section (not shown in
the figure) is used instead. Al so, the recording
medium 14-1 is not limted to a DVD, and the type of
medium is not specifically restricted if the

is reeogdgidn@nirediaumeltas dad ngs ufeidiicive 14 —le doediady icapaci ty
capable of storing a stream file. A centra

recopddeds sieqd oni 11415 Howgviey , c dier @Iniorme@@@smgcessmg
operations of the entire information processing
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in a tenporary stqorage nedi um 16 including a RAM

an lPﬁ&ﬁ&éﬁﬂR@c€§§Ceﬁ§&ﬁﬂyP“l§téeceﬂg%ﬁgrérmqyl§ﬂoﬂ@ﬁ§e

b bl
stregfobatPHET Heo LNoghdt TeTRb %Ef?;%@é%%%s&ﬁér LI,
ti d h ¢l ud )
MSO?SE& O e thaE g B Tome A eB8ed” 30 U RO dotfia
5= £BRRYLAMRLLS Locus, buncLion, a0 aﬂgogwt%edexel%% .

$ha orrectron aut omati Cc s ter recor

"conf?ﬁﬁ?éthn'qﬁ%ﬁuﬁ&ﬁgag!%@E%z&haﬁg%ﬁgﬁgbn%e%%Qbﬁnwn%% 1

e recording séction it “processi ng of
show?ﬁghl?Egeiﬁbﬁ%Qqugdu%@dtﬁ%s&%%@ﬂd'ﬁgsgﬁdhﬂg‘%%c%mdﬁ%%

medium 14-1 is not limited to a DVD, and the type of medium

‘is not specifically restricted if the recording medium has a
éﬁffiéient recording capacity capable of storing a stream
file.

A central processing unit 15 totally controls
processing operations of the entire information processing
apparatus 10 in the form of loading execution programs in a
temporary storage medium 16 including a RAM (Random Access
Memory), etc., temporarily storing system variables and
- environment variables, and executing the programs. The
‘ prbéessing operations mentionéd here include moving-image
capturing by the camera block 11 and accompanying camera
work, such as an autematic focus function, an automatic
exposure, camera-shake correction, automatic shutter,

" recording a moving-image stream into the recording medium

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



The edit processing nmentioned here neans editing, such
as deletion of a partial section of a streamon a
recording nedium dividing a streaminto parts for
novi ng and rearrangenent, etc. Also, the edit
processi ng i ncluded both destructive editing which
processes a streamitself «@-a recording nedi um and
non-destructive editing which edits only reference
information to a playback section of a stream As a
speci fic enbodi nent of the present invention,
recording and edit processing of a streaminto the
recording medium 14-1 is performed in accordance with

streadre vaYCHDest amddihd, ramchrdimg deddivins ldmr it hiesdpdihet liike.
described later. The encoding section 12 encodes a
nBbiengdiirageoseseang ansichedVPEce2neansaedifadg, such
outputs a TS stream nmade of fixed packet-length TS

as ded@teen qfAx eardlialelspoting oénéodithgageon gn regording
receives TS packets frgman external apparatus

med%ﬂﬂnnﬂﬁY%gﬁﬂ@aﬁsmqéﬁaﬁh1&&& @ﬁﬁt§uéﬁra§°§lPﬂNan The TS

ackets are Snce ored in a stream buffer
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once, then i's decode necessary to
As at rse,@%mft Pagkehidahe be the peeskhingnskdeivhl! €ecording

adjusting a
and edit processing of.a stream into the recording medium
14-1 is performed.in acéordance with the AVCHD standard, and
~ the details on this point -is described later.

The encoding section 12 encodes a moving—image stream
intQ the MPEG-2Z. format, and outputs a TS stream made of
fixed packet-~length TS packets. (Alternatively, the
encoding section 12 receives TS packets from an external
apparatus through a transmission medium, such as a LAN.)
The TS packets are once stored in a stream buffer 13, and
the recording section stores the packets onto the ;ecording
medium 14-1. The time interval at which the recording
section 14 receives TS packets from the encoding section 12
is various.

When a recorded stream is played back, TS packets read

from a medium is input into a buffer {not shown in the

- figure) once, and then is decoded. It is necessary to




time interval in consideration of a state of this
buffer such that an overflow and an underflow wil |
not occur in the decoder buffer of a playback
apparatus. Thus, information on the arrival tine of
each packet data transmtted to a recording device,
namely ATS is inserted int@4every packet, and the
packet data is played back on the basis of the
information on the arrival tinme (well known). Wen the
recordi ng 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
tramaditumaldkel. dateaorderthe neepi Wask sietorded ersdjusting a
packets, it is necessary to have an arrival-tinme
t imep|igdle (VATIC)irc spmsardefrt iy afs i t2tiate prlcKeris el i
t he decoder of the playback ap aratus S|de at the .
suchs 4@ty iafe duardrhey ang! e ‘ﬁb’lﬁfe{) 1oy St étPfspié“&Um cn the
time interval, Thus, when a TS stream | recor ded
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rectory co i guration of a -25- recording medi um
1ﬁhéndﬁﬁbnﬁgcg¥dﬁﬁﬁ AYCED st andat@eives 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 order. to play back recorded TS packets, it

. is necessary to have -an arrival-time clock (ATC) counter for

transmitting packet data .to the decoder of the playback

apparatus side at the same time interval as the above-

described specific time interval. 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 generated

by the ATC counter. Also, at the time of data 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 clip
information file defining the attributes thereof.

Fig. 18 illustrates the directory configuration of a




"PLAYLI ST", "CLIPINF', and "STREAM' pl aced inmedi ately
under the BDW directory are sub-directories for
storing a play list, aclip information file, and a
clip AV streamfile, respectively. In noving inmage
data, a data block to be a unit necessary for being
pl ayed wi th assurance of c@3ti nuous synchronous pl ay,
nanely, real-tinme play constitutes one clip (dip),
and the data is recorded as one noving image file.
The clip AV streamis a file in which a noving-image
streamis stored in an MPEQ-TS format. Al so, the clip
information file is provided as a pair with the clip
recodMiirst meshnuni [1el-lartkfiisieal fiyl éhien AMEIHED stexre@swy
information on a noving-image streamfor pl ayi ng back
"PLAY IS " ,no\G IR iNFHge arst r"@&kﬂﬂpéd"d@@vqe@edmmﬁﬁ@am y under
list includes a plural i play items (Playltem.
“the ERBW pligeataum @p@:mbeg iFgsitayrien for FHORINA R play
: point) and a play end point (QUT pqi.nt) individually,
- listgnd tHe plidf d@atiom aﬁe}&etrhé éycéé@@r‘/cétéﬁaﬂh&hlﬁg
i mge data is specified by a sequence of play itens
TESHYY Y list. Fig. 2 illustrates an exanple of a

t f d
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cllﬁ Me9€ ), and the data is recorded as one moving image
file. The clip AV stream is-a file in which a moving-image
stream is stored in an MPEG2-TS format. Alsd, the clip
information file is provided as 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 1list includes a plurality of
play items {(PlayItem). Each play item specifies a play
start point (IN point) 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 recording and editing. As shown in the figure,
when a moving-image streaﬁ captured by a video.camera is

encoded into an MPEG2-TS fdrmat and recorded, files of




information (Cipinformation), and a clip AV stream
(CdipAVvStream) are used. Table 1 File Type Maxi mum
Rol e Nunmber Index 1 Essential file managing the
entire medium Rel ationshi ps between titles to be
di spl ayed to the user and 1mvi ng-i mage objects are
managed. In the AVCHD format, the play sequence of
the play lists to be originally managed by
novi ng-i mage objects is managed in the neta data of
an index file. Mwving-lmage 1 File which nmanages a
play list to be bject played when the title is
Varspeeifyras. Redl # @n Lirgteotialdertlay 4 imiving image
.original title. Recorded 2000 and pl ayed videos are
objeqy HatiaPhiedthe 2 Blevbridisly Sednext) Vigkiral Pl ay
. . Play |ist for creating a user-defined play List |ist
infqpmafohpry G ARI AR B 4Ry, NG g i AN 95583 oes |
nat._have its own cljps, and specifies clips
(Cl*éﬁﬁéﬁﬁﬁ%ﬂfiqfﬁuﬂf al play list to be played. dip
490%1Pr&vided as a pair with a clip-AV-stream
| nf%wrﬁ%h

hon.file and includes dpcrriptinn of

File Type Maximum Role
Number
Index ! 1 Essential file managing the entire medium.

Relationships between titles to be
“displayed to the user and wmoving-image
objects are managed. In the AVCHD format,
the play sequence of the play lists to be
originally managed by moving-image objects
is managed in the meta data of an index

file.
Movirmr{hnage i File which manages a play list to be
Object 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 | Play list for creating a user-defined play
List list by non—destructive editing. Virtual

tplay list does not have its own clips, and
-specifies clips registered in any rezl
play list to be plaved.

Clip 4000 Provided as a pair with a clip-AV-stream
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. An index
file is created for each tilt to be displayed to the user,

and a relationship with a moving image object is managed.




informati on on a stream necessary for playing a rea
stream Cip AV 4000 File which stores a stream
recorded by Stream MPEQ-TS. AVC i mage data is stored
in this file." The entire storage area on the
recording nmedium 14-1 is managed in the index
(i ndex. bdnv) file-type laye@7- An index file is
created for each tilt to be displayed to the user
and a relationship with a noving i nage object is
managed. -27- The "title (Title)" nmentioned here is a
coll ection of (user- recognizable) play lists, and in
eneral, is made of one programor a content for each
The g’aﬁl‘é:.lq n{ T iHel AVCHR st it dvefeorimata | cal el weqiencser-
of play lists, which should be originally managed by
. TeCOgAARY-G Imijed Yol dechts of igred i e iif made duft ort
an index file. When a recording nediumis _ |oaded into
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format, a etween a play list a

can W3 APRRGEE iRV oot bR JBLB LAY Ahd Reddidex file without
referring to the

A moving-image object is a collection of commands for
performing play control, and for example, is a file managing
a play list which is playved 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 meta data of the index file without referring to the
moving-image object file.

A play list is provided correspeonding 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
a play start point (IN point) and a play end point (OUT |
point), and thus specifies a play section of a clip AV
stream. It i1s possible to specify a play sequence of each
" play section by arranging a plurélity of play items on a

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




novi ng-i mage object file. Aplay list is provided
corresponding to atitle to be displayed to the user,
and includes one or nore play itenms (Playlten). Each
play item has play-section data including a play
start point (IN point) and a play end point (OUT
point), and thus specifies2d-play section of a clip AV
stream It is possible to specify a play sequence of
each play section by arranging a plurality of play
items on a tine axis in a play list. Also, it is
possible to include -2s- play itens specifying play
sections by different clip AV streamfiles in one

‘playplidens specifyéniger laor gectannenbivt fiféereasperdingVt o

play list group included in one play list is not
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referring to different clips with each other can be.
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ist for"an original title, and has play itens,
be mhOeOKFdefl tRoapnaGoldiBOnhs0gHENEErFERent IN points and

QUT points. Furthermore, a reference relationship between a

-title and a moving—image object can be freely set. A play .

list is roughly divided into two types, a real play list

(RealPlayList) and a virtual play list (VirtualPlayList)

"depending on a reference relationship with a clip.

A real play list is a play list for an original title,
and has play items, recorded in a recording sequence, on
video streams recorded and captured by a video camera.

A virtual play list is a play list for creating a usei—
defined play 1list by non-destructive editing, and does not
have an individual clip (AV stream) of the wvirtual play list.
A play item in the virtual play 1list indicates a clip or a

part of the range thereof registered in any one of the real

‘play list. That is to say, it is possible for the user to

- cut out only necessary play sections from a plurality of

clips, and to edit a virtual play list by collecting




vi deo streans recorded and captured by a video canera.
A virtual play list is a play list for creating a
user- defined play list by non-destructive editing,
and does not have an individual clip (AV strean) of
the virtual play list. A play itemin the virtua
play list indicates a clip28r a part of the range
thereof registered in any one of the real play list.
That is to say, it is possible for the user to cut out
only necessary play sections froma plurality of
clips, and to edit a virtual play list by collecting
-29- (copying) individual play itens indicating these.
(copxiggi) p insliy Lvwailn gpliayagd etist dnfdilce triegotdedeas a data
bl ock to be a unit which requires_being played with
aBstthRcésSof BMOF¥HAUIAUBGS d9hehfdhBusepPagednafehydata
real - time play, and includes a clip AV streamfile
bloc&CFPpbﬁva 8rdda Wﬁ &Hdrgq@PF§3|Fﬁdpﬁaﬁ¥§HQQIWétPO ip
ornatlon) A.clip AV stream as cqptent data is a
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size of a noving-inage Stream conversion from play
formétm? hOoc afdpes8athl 3% HRBREEMBAt thAkormakion, a tine

map (note in

A clip information file is provided as a pair with the
clip AV stream file, and is a file which defines attributes
on a moving-image stream and becomes necessary for playing
back a real moving-image stream. Specifically, information
for defining an encoding method of a moving—image stream, a
size of a moving-image streaﬁ, conversion ffom piay time to
address, play management information, a time map {note in
the case where a recording medium is a DVD), etc., is
-included in the clip information file.

- As already described with reference to Fig. 18, in the
directory configuration defined by the AVCHD standard,
"PLAYLIST", "CLIPINF"™, and "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,
~respectively. |

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




the case where a recording mediumis a DVD), etc., is
included in the clip information file. As already
described with reference to Fig. 18, in the directory
configuration defined by the AVCHD st andard,
"PLAYLI ST, "CLIPINF', and "STREAM are pl aced
i mredi ately under the BDMWMMOdirectory, and are used
for storing a play list, aclip information file, and
aclip AV streamfile, respectively. Next, with
reference to Figs. 3A to 3D, a description -30- wll
be given of an exanple of the procedure in which clips
of aclip AV streamand a play list are generated in
willdeoraamre off tan rexamdie g aidss stdatytsy i@ whded clips
canera. As shown in the figure, one play itemis
of Frded¥ gitreadhdand ecthlol pricduce® Bpne@teseri™ r om
the start. of recording to the stop of recording. For

acconiafsice Wit s g@GYH N adtft NI IMe Ry & Fidssr camera.
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ayLi e sane in the owng). Areal p

recdddfind13% FI&HQRNG S & §1iQNShidh WHIR AR en@Dhi hving a
content, that is to say, a clip AV stream
-serial number 0 in the moving-image play list (Movie
PlayList). Furthermore, ‘a section produced from the start
of recording next to the stop of recbrding is registered as
a play item (PlayIfem#l) having a serial number 1 in the
moving-image play list (Movie PlayList) (the same in the
following).
A real play list has a one-to-one relationship with an
entity content, that is to say, a c¢lip AV stream.
Individual play items registered in a real play 1list hold
time information of a play start peint 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 "seamless playback", which continucusly plays
back over streams, by encoding such that a predetermined
buffer model is not broken down by, for example an underflow

and an overflow of an internal buffer, etc¢. Each play item

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



I ndividual play itens registered in a real play |ist

hold tinme information of a play start point and a

play end point of the individual play sections of the

clip AV stream Also, in a noving-inage stream such

as MPEQ-TS, it is possible to perform "seanl ess

pl ayback”, which continuousily 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 internal buffer, etc. Each play

item (note that a beginning play itemof a play |ist

is excluded) -31- holds a connection condition (that
holds & camectimt herndigsian esshall ayhark day podstidiey

with a play iteminmmedi ately before. Also, each tinme
seanlfs g dela diagh sl aewrdinke) aviNgh le axlan it riprgiately

(entry mark) is added to the beginning of a play item
befqrey |ed a "play list mark (PLM" by putting an entry

rk and a link point in a play |ist j.n the
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each play list mark registered in a play list has a

omitSRYd, aladauner; Ofa s &y tALM a M thracheheyant cARkk aRdks) .
time-stanp information indicating a

A play list is provided with one or more play list marks

linl@-%@ftr‘tﬂsv%o%e dsflendufiber; 1/l ong, 2 &éé'ﬁl‘:t‘r@ﬁ%fbn ArSreot is

therein, and each mark has a role of pointing to a specific
play position in each éliprAV stream. . In one play list,
each play 1list 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 assurénce of a.
continuous synchronous play, namely a real-time play. Also,

together with this, a clip information file for defining an

encoding 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




play position of a clip AV stream A segnent of a

recorded and i mage-capture stream becones one clip AV

streamfile. One clip AV stream becones a unit which

requires being played with assurance of a continuous

synchronous play, nanely a real-tine play. Also,

together with this, a clip3aformation file for

defining an encoding nmethod of a noving-image stream

a size of a noving-inmge stream conversion from pl ay

time to address, play nmanagenent information, a tine

map (note in the case -32- where a recording nediumis

a DVD), etc., is created. By what operation a stream
wheries as egimentddchg meddtundiiseat DD} elediced tic tdhreagiest. of

the present invention, and thus the description

t Bgreb&ti spenitied hestreahsds osamemehipdAVs BbEedirectly

file can be divided into two files or nore, but a
relagesic tiopttihen 965 tt Wifs thei wregent Bavginkden,aedd thwst fhe

regard, there is a restriction that a play list mark
desqrd Pitd@ins f&8sTa6Ity 18t CHAREE Setfe bEgiSEni RGSofcldP AV

novi ng- i mage play list (MviePlaylist), but th
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axi s.by a predeterm ned..edit operation. Each play
descirp i PopRoresOaR o ity F6sCLNGH By CWich  the user

accesses a stream, Accor di ngl a.sectio e d, .
R TR LSRR el g St b AL e e
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baComes ALm Rimum edi t uni t Vi ew by Re s r, that is

imagEop§Q¥'list {(MoviePlavyList), but the position of a play

list mark can be moved on a time axis by a predetermined
edit operation. |

Each play list mark becomes an entry position by which
the user accesses a stream.. Aécordingly, a section
- segmented by adjacent entry marks (and é 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 AV.
streams registered in a play list is defined by arranging
play items by a play seguence and by arranging play list
marks by a desired play sequence.

In a product specification, a plurality 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 environment for each chapter is

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



a "chapter”. The play sequence of each section of clip
AV streans registered in a play list is defined by
arranging play itenms by a play sequence and by
arranging play list marks by a desired play sequence.
In a product specification, a plurality of real play
lists are put together intasa series of chapter groups
to be presented to the user. For exanple, on a edit
screen of a video canera, an edit environnment for
each chapter is presented to the user by displaying a
list of thunbnails (or 33 thunbnail noving i mages
having play list mark positions as play start
thupgosi il ons)imgf istadds imaged rdras 1dfst mdink gueediticplsayas
list mark positions defining chapters. There are cases
playidrar r grsidrigereanto fofs tdldptisegd Sremesed i nndieishied
play list, and cases where the rearrangenent extends
plasbvlelrsia mq@qm Sty oprs sledyl niing: shaperget aillneren e cases
rear r angenent proceSS|ng of chapters will be
whenfe LG PedIomesrt. ofh&ehapteeist disn Prrapd il the pagredlay
back, if two AV streans are continuously played back
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ere a Sspecl 1 on | 1§ possi
strelffsl @@ continuously played back across the boundary,

~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 stream is played back. Accordingly,
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 pbssible to perform
"seamless playback", which continuocusly 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
broken down by transferring a buffer state at the time of
completion of the recording of previous clip AV stream to an
encoder at the time of starting the recording of the next
: clip AV stream. The information for encoding a seamless-

playable stream, that is to say, seamless information



"seam ess pl ayback", which continuously plays back
across streans. In order to create a
seanl ess-pl ayable stream there is a nethod of
encodi ng, in which encoding is perfornmed such that a
predeterm ned buffer nodel is not broken down by
transferring a buffer stateqat the tinme of conpletion
of the recording of previous clip AV streamto an
encoder at the tinme of starting the recording of the
next clip AV stream The information for encoding a
seam ess- playable stream that is to say, seanl ess
information -34- differs depending on a nethod of

di ffencodiapgratichga sy si ermatispeaff iccatddimeofanal dewyesenbut
can be roughly listed as shown in the foll ow ng

spedidhilcatitablod 2 Idefvdragat ikort Comt émt oudhDEO LiINRIYH as
BUFFER VALUE St orage Anount [Byte) of STD Vi deo

showByfifrerthegt forldwivdag ri@ddredi ng time AUDI O | NPUT BUFFER
VALUE Storage Anount [Byte] of STD Audio Buffer at
pfebi6us recording time VIDEQ END PTS PTS [90 kHz]

Vi deafakrmpt éyhous recprding time AUDICRHEMD PTS PTS [ 90

VIDEY NP Ky R P RAMLIARYS st b5 R dhiduht MR YL OFQLENDr BT o deo
PTS [90 kHz] Video at) pre¥lpus, LeEQkdh09,-LEAR4ENY SHRe

AUDTS N PO BURRER VAt OH T Er ot BLeXhousT [Byte] of STD Audio-

Buffer at previous recording time

VIDEOQ END PTS PTS [90 kHz] Video at previous
recording time

AUDIO END PTS | PTS [90 kHz] Audio at previous
: recording time

VIDEQO END DTS | PTS [90 kHz] Video at previous
recording time

END SCR BASE SCR VALUE [90 kHz] at previous
recording fime

END SCR EXT Fractional Figure [27 kHz] of SCR

value at previous recording time

When a content title, namely, one play list includes a.

plurality of play items, a play item includes a connection

- ~condition (Connection Ceondition (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
{continuously). Also, a clip information file includes a
description of a file name.of the succeeding clip
information file and the connection.condition. The
connection condition to the succeeding c¢lip information file

. 1s indicated by a value described in the Connection

Condition field. If the Connection Condition field =-l,'it o




recording time END SCR EXT Fractional Figure [27 kHz]
of SCR value at previous recording tine Wen a
content title, nanmely, one play list includes a
plurality of play itens, a play itemincludes a
connection condition (Connection Condition (CC) flag)
to the play item imedi atesy before, that is to say,
a description of whether a clip AV stream can be
pl ayed back seam essly (continuously). Also, aclip
information file includes a description of a file
name of the succeeding clip information file and the
connection condition. The connection condition to the
mearnsg) ctesemigh hoys i rét gl i idn 9 1% on D ridi ceeteah by a
val ue described in the Connection Condition field. If
COn U@PFhndete drP@aehi 1t dndltden Ls [deacgnbagedss the

di scontinuous, and if it is 5 or. 6, it neans
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medi um from a vi deo canera and playi ng a novi ng

-parts, moved and rearranged, or a portion of the parts is
deleted. On the other hand, when a use for taking out a

‘recording medium from a video camera and playing a moving

image by an AVCHD playback-only device is considered, it is

desirable that the edit result is not incompatible with a

play-back only format, specifically, that the data structure

-produced by editing on a video camera having the AVCHD

specification conforms to the AVCHD standard.

In the following, a detailed description will be given
of the processing for editing data on a recording 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
Virtuél play list. A mefhod of rearrangement processing

described below is basically common for the real/virtual




I mge by an AVCHD pl ayback-only device is considered,
it is desirable that the edit result is not
i nconpatible with a play-back only format,
specifically, that the data structure produced by
editing on a video canmera having the AVCHD
specification conforns to t3se AVCHD standard. In the
followi ng, a detailed description will be given of
the processing for editing data on a recordi ng nmedi um
while conformng to the AVCHD standard by particularly
focusing on the case of noving parts and perform ng
rearrangenent editing. In this regard, in the AVCHD
attwitandar d Alsql &t listadmered theat /Riaylidt apiayihatle, type,
which is a real play list or a virtual play list. A
WthFfEtfiﬁﬁ:llftﬁfS rided rizkige risaugirete sk digca thes crh © e et Dy ¢reent
asically conmon for the real/vi rtual -36- attribute.
in "Aﬁ%calem%lqls Risslhvagk tHab mulisn phaimdcon{gitle, the
which defines the play sequence, indicates the
de thpelatrJrOofhg%fnecrﬁquE?I}F@’ Sstfudt |r9ﬂarFir%‘%/)back of Playltent
n_Rand rriShuff t.he _defi.nition of sequence has
NG 1ok mgﬂsﬁaﬂpgg. SeR U e B gt
is aopalya | Ilsctemrfl)\s?endi d}/ Itt ei)nl} %ndcﬁoﬁnslat rg%%rlﬁ movec(ljlahn

mi-s earrange
reaf% %e?e%alcf:g;gsceds{&aln ecor 3'(7?19 ned%lrn%f soﬁﬁz p05| t: 82
-cont%esrte nole%{: e‘)n‘?ofﬂacr Kl Sy q,g{jer%é)rhgé}.e dddEs ad
whi ch ay It are arrange chapt er made of

recAE8Y HUiRE! veen rRdiReent; B hdiSta BIKP 1ist 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 ©f the
“last play item) is a minimum edit unit for the user.

When the user specifies to move a chapter, or
rearrangement, 1f both ends of the play item and the play
list mark position do not match, it is not possible to
perform the moving of the chapter specified 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 relevant 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#l1 are




(and a section fromthe last Mark to the end point of
the last play itenm) is a mninumedit unit for the
user. Wien the user specifies to nove a chapter, or
rearrangenent, if both ends of the play item and the
play list mark position do not match, it is not
possible to performthe mayi.ng of the chapter
speci fied as a nove section w thout change. Thus, in
such a case, the play item including a chapter
specified to be noved is subjected to division
processing at the play list mark position of the
chapter, and then the rel evant chapter is noved. Here,
storsup pes & ittherse drs at e coasd nghereglinecor di ng has been
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clip#20”as an entity, and the Playlten#l has

of aPantibahvseetlam ktorebhasbegi-nnipiz: ofs arCldR A\é Also,
stream stored as a clip#31 as an entity. Al so, "play

playl Nsktmaakk( REMHGOt @ #3 35RowanbyyA AnihhensapBmbi gugre
are entry positions to individual chapters, and a

are satkiyoposhetwaen tadjiadent dplkdy chiapterar, kananed &ection
section fromthe last +play-list mark to the end point
betweénthdjbashtpbayykﬂéﬁt bectsesnad ehaperdcof firfbew the last
rel evant noving-i mage play |ist#10.
play-list mark to the end point of the last play 1tem
becomes a chapter of the relevant moving-image play list#10.
At the same time, the moving-image play list#11
includes play items PlayItem#0 to #1, and among the clip AV
stream stored as a clip#31, the section following 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 figure are entry positions to
individual 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 play item becomes a chapter of the

relevant moving-image play list#11.

As shown in Fig. 4A, it is assumed that a chapter for
PLM#3 to the end point of the play item PlayItemf#2 is
specified for a move section. PLM#1 matches the start point

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




At the sane tinme, the noving-inmage play |ist#ll
includes play itens Playlten#0 to #1, and anong the
clip AV streamstored as a clip#31l, the section
followi ng the section used by the noving-inage play
list#10 is entities of the individual play itens.

Al so, play list mark (PLM#®to #2 shown by Ain the
same figure are entry positions to individua
chapters, and a section between adjacent play- |ist
mar ks and a section fromthe |last play-list mark to
the end point of the last play item becones a chapter

of | t moing- | lay list#1l. As sh
enas fotthe o Aled R e RS, Put ducters iiaee P hayn
. th i nt_of the play item.playltem? js . .
in 808 7 A1l S iR BF e ek ile L dayto

' f the play | Playl t em#l .. but PLME3 d {
o B g 18 B SR Y14 S B Tl o .
is SMCR A GRS RS i%%%“@laye}&%;n&-z 4B, 4 '%%ep't%%lé M is set

Playltem#2”i s "once di vi ntd two at the pdsition

to tofe R &lerd phguRdar3 the front part is set to the
' pﬁafhgsgﬁiPlayltgﬂﬁz, and the back part is set to the

pray.i tem Phaykhen¥3. ifi 8. rPolibhistr abes, hNpRocessing
flowhart form a processing procedure %or dividing a
procelday el tfem dlivadphayal bkhymatkm pesiat i@y itdhe i gdl e
part thereof. Also, Fig. 6 illustrates a state of
posidiivindiing thephayditeparibetterebfi.s Aassym@dqgt.ha t he
division target is the Mth play item Playlten#Min a
illupltapteisst, santdet hé divisiog esppenf dtemd aHere, it is

assumed that the division target is the M-th play item
PlayItem#M in a play list, and therdivision is performed at
the N-th play-list mark position entry mark#N in the play
list.

When the division position is indicated by the entry
mark#N, the correéponding PlayItem#M is identified from the
reference information "ref to PlayItem id" to the play item
described by the entry mark#N (step S1}.

Next, by the division of play 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 Playltem#M is increased by 1 (step
‘82).

Next, the play item PlayItém#M to be divided is copied,
- and thislis placed as the plaj item PlayItem#M+1 succeeding

to the play item PlayItem#M (step S3}.



the N-th play-list mark position entry mark#N in the
play Ilist. Wien the division position is indicated by
the entry mark#N, the corresponding Playltem#Mis
identified fromthe reference information "ref to
Playltemid" to the play |t3?m descri bed by the entry
mar k#N (step S1). Next, he division of play item
t he nunber of play items in the play list is
increased by 1, and thus the nunber of play itens
"nunber _of Playltent of the play list including the
pl ay itenmPIayIten#M is i ncreased by 1 (step 82)

Nﬁé&t t%ﬁep%ﬂﬁhbgg ﬁth Nlbﬁgbgﬁg;ﬁldg ay item

copi ed ace
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"“mark tine stanp" of theé entry mark#N arnd’is place

the a8 Wika @l dxddembefior.e athend Wasion e, r)tﬂéaré‘c%l\llt Al
the sane tine, the start position "INti'ne" of the

posipliay i"TemtRay! temitMel pisyr apleac ed a oy dd@rtll M8 HedTRice
"mark_tinme_stanp” of the entry mark#N, and is placed _
by the theeplsapmpt emaafid ermehe tdingpi"sio@n tert I trgr kN k#N, and
(step S4). Next, together with this division, the play
is pileemd eef éhen @édybytetme agery ther kHMiisd onh amg;e@jr o ridéel
play item Playlten#M:l after the division boundary,
(steand4thus the val ue

Next, together with this division, the play item
referenced by the entry mark#N is changed to the play item
PlayTtem#M+1 after the division boundary, and thus the value
of the reference information "ref to PlayItem id" to the
play item is increased by 1. This is the same for all the
entry marks following #N (step S5).

. 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 PlayItem#l to be rearranged, as shown in Fig. 7,
the play item divided using a chapter as a boundary is
~inserted at the start point (play-list mark position)xof the
- chapter instructed as a move destination. At the same time,
the sequence 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;PlayItem_id“ to
the play item of each entry mark is reset). |

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




of the reference information "ref _to _Playltemid" to
the play itemis increased by 1. This is the sane for
all the entry marks followi ng #N (step S5). In the
exanpl e shown in Fig. 4, when an instruction is given
that chapters of PLM#3 and after are noved before the
play itemPlayltem#l to be“]‘oéarranged, as shown in
Fig. 7, the play itemdivided using a chapter as a
boundary is inserted at the start point (play-Iist
mark position) of the <chapter instructed as a nove
destination. At the sane tinme, the sequence nunber of
]_t;gg_h ' in the pl list .is ,reset i
cha accorﬂg%%%d%eﬂ-ﬁe&s é‘gou‘%’yn% & agtnd}%se kioﬁ:ﬁﬁe B4 U fe PLAY
: al : : I eferenca jon .r.ef. Rl ayl tem
lte{?/'d"ﬁ?eoqjlt%%%p Igﬁ tem ojfﬂlgzeg{:fl;raéeﬂnet E)ylarr}grlkée?ns JLrsz‘)sﬁeottt) . O
nec&dHSe, if the play-list mark position delinmting a
-40- chapter instructed to be noved matches both ends
offha Rloa¥-dels@Mhnatthendby i eRaprecessi Bgeef rihe Bla¥he
itemis not necessary. The nove-destination of a
stamhapiiar: it spetdded byHdte i Sty tsaRQi AheOhh1a Chaptemark
that is to say, the play-list mark position. If the
posifliayr .l i sif marek gaesi-tliien afardk moed-+tidestomat kerredoes
not match a play-itemboundary, it is not possible to
- destigsdritort ivawved crdagher wiltlyeutt eohdogedaaryd  itthis, niot
t he sane manner as described above, a play itemis
possdblidd® dinserd ey moverd whelp tpas Witbloudf chlaagrpyend
desti nati on. ‘

thus, - in the same manner as described above, a play item is
divided at -the play-list mark position of the move-
destination. |

In the example shown in Fig. 4, the play-list mark
position PLM#1 specified for a move-destination matches the
boundary of the play item PlayItemi#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
-mark position PLM#2 is specified for the move destination as
a modification., 1In 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#]l to be a move
destination, and the sequence numbers of individual play
items are reset. As shown-in'8B, the play item to be a mbve

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




In the exanple shown in Fig. 4, the play-list mark
position PLM¢1 specified for a nove-destination

mat ches the boundary of the play itemPlayltenm#l, it
IS not necessary to performthe division processing
of the nove-destination pla item Fig. 8 illustrates
a procedure when the play-1lst mar k position PLM#2 is
specified for the nove destination as a nodification.
In Fig. 4B, in order to nake it possible to nove a
chapter to be a nove section, the play-list mark
position PLM#2 is divided. However, in this

Lfi ' s, shown.in Fig. 8 the play item
seafifflt IHNAT: of R obi aber it gl dyels Reotely
pasit{ on P ; ve ihatio and _th
sggllfted ne g hr?llﬂl el ra?(#qﬁn%d %ed U aﬁ%e%taang’ae 4’t eqj rir'lse e e§elta.y

. . - - , | ' ' '
teef SRMASLE 4 N0 B0 RO, VS0

adj Eeguences puher S ofnd A vidual £ by A1 @S, a5 e e%ch,y or

Al so, when play itens are rearranged, the noved

at Bdt@MdrdLOoNMEctt tddkiel Standw PO Ntrng. the wd Holat
of adjacent play itemeither .of the front end or back

poirgndhf drthe gtlahotiteendslaytdniel exadmt s shoWhd ned-ithe Hhlay
. the start point of the play item Pl aylten#l

iten( dornyddEordd ngn tRid.hel l ayftdit emdPlmrtd et drhddtgad to

4B) after the nove is connected to the end point. of
~the g plodynt tcdmtPleayd ltsan¥i0; eraril sat T tidwef GGarsnd tatireghd lmme
.._end point of the play itemPlayltem#l is connected to
timeyhéhet gnd poiimt of tthe mlay iittem Mlapditem#2 is connected
correspondLn% to the play itemPlaylten#1 in Fig.

to t g)gtart point of the play item PlayItem#2
(corresponding to the play item PlayIltem#l in Fig. 4B).

Here, a description has already given that the
connection condition can be set to seamless playback in
accordance with the buffer state between adjacent play items.
However, it is apparent that the buffer state between the
play items connected at a move destination is not adjusted,
and thus it is necessary to release the setting of seamless
playback.

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 released. Also, in
the play item following the last point of a section to be

moved, 1f the connection condition with the play item

immediately before is set to seamless playback, this




Here, a description has already given that the
connection condition can be set to seam ess pl ayback
in accordance with the buffer state between adjacent
play items. However, it is apparent that the buffer
state between the play itens connected at a nove
destination is not adjustéﬁ?“ and thus it is necessary
to rel ease the setting of seam ess pl ayback.
Specifically, in the beginning play itemof a section
to be noved, if the connection condition (Connection
Condition: CC) with the play itemimedi ately before
' .5 .set . to seanl ess playback, this condition is
condiligh 45 TRlgs>e ?[He%eaﬁaf%ef SPPERi g EHE -1 45r
[ 0 section t moved,, if the connection.
betcfd Thel bi%is HEeiha ey encsihred: Riarbo0hr orbirh is

set-%%tatQoﬁﬁ%@k§§§egbﬂﬁgﬁﬁ%nsﬁgi%he4%éﬁ ?gg%ht%gg gigm#ﬁe

rel eased. In't exanpl e own 1n

i thPka¥% b e i e , i i set
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- reledstl tbhefpkayol kem. Poayl ten#2 i mediately before, is
rel eased (refer to Fig. 9A). Al so, in_the beginning

phByo)j tam ofie behapitiigtplde acefiove sdestipaliofy b 4

the connection-condition with the play item
move| deedinteiynpel or enbscenheteispanbaastpbayhaek, thli glay
. condition is released. In the exanple shown in Fig.
item4Bnmedihbetyt hefpkayist eati sonpeeanleseapl egbapkayback,

which is set as a connection condition of the play
cond@t@qmpigyr@éﬁ#sed. In the example shown in Fig. 4B,
before the play item is moved, seamless playback, which is
set as a connection condition of the piay item PlayItem#l
with the play item PlayItem#0 immediately before, is
released (refef to Fig. 9B).

In this manner, in an information processing apparatus
according to the present embodiment, by adopting the
division processing procedure of an play item, it is
possible to achieve rearrangement processing of streams for
each chapter. Also, it is possible to move a chapter in the
same play list or among a plurality of play lists, and to
perform rearrangement editing (in the product_specification,
a plurality of real play lists are put together and
- presented to the user as a series of chapter group, and thus
rearrangenment of chapters is sometimes closed in the same

play list, and sometimes extends over a plurality of play

lists). Moreover, it is possible to perform rearrangement




with the play item Playlten#0 i nmedi ately before, is
rel eased (refer to Fig. 9B). In this manner, in an

i nformati on processi ng apparatus according to the
present enbodi nent, by adopting the division
processi ng procedure of an play item it is possible
to achi eve rearrangenent cessing of streans for
each chapter. Also, it is possible to nove a chapter
in the sanme play list or anong a plurality of play
lists, and to performrearrangenent editing (in the
product specification, a plurality of real play lists
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secEMPYEER LA, SR LTSR ) 960 A e samg, LA I,

1ist E§;%)Vi¥Q5%qyi@ayigigi_possibIe to perform

rear rangenent editing which noves a chapter
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in d ifSbwchagt Horand FE@I.%%r&b&%ﬁh@ak%%r%dﬁd@ﬂﬁﬁg'@ﬁiting
procedure, in a f1 owchart fornat, for perform ng

whicheabia@gementpedirt HAgthehiseheNPUeS A iGhapiehrdhd he
sane play list or anong a plurality of play lists. In
plurbhisyr efapdayi 1 ik3spP0SShbitBikorefave,aipl Ukalidsysidfie to
consecutive chapters by one-tine rearrangenent
moveedi pilngalbuy bfi thastelbkdwenghapaerksheysake-afime
conveni ence, an expression "chapter group" is used
rearrpgggeubessedfitnwhgt hentt he bhberbépldbwihapt €os thebaeake of

edited is
convenlience, an expression "chapter group" is used
regardless of whether the number of chapters to bé edited is
one or plural.

If the start point of a move-source chapter group does
not match a play-item boundary (step S11), division
processing on the relevant play item at the start point of
the move-source chépter group is reserved (step S12). In -
-the same manner, if the end point of a move-source chapter
group does not match a play-item boundary (step S13),
division processing onrthe relevant play item at the end
point of the move-source chapter group is reserved (step
514). Also, if the start point of a move-destination
chapter does not match a play-item boundary (step S15),
division processing on the relevant play item at the start
point'of the movefdestination chapter 1s reserved (step S16).

Next, a check is made on whether the play list




one or plural. If the start point of a nove-source
chapter group does not match a play-item boundary
(step Sil), division processing on the relevant play
itemat the start point of the nove-source chapter
group is reserved (step S12). In the sane manner, if
the end point of a nove-sourice chapter group does not
mat ch a play-item boundary (step S13), division
processing on the relevant play itemat the end point
of the nove-source chapter group is reserved (step
S14). Also, if the start poi nt of a nove-destination
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group is the sa |nclu ng oy
11 s#TDVEr desd | gl oy SAY,1 d\{gef fe
lsc hapt er group ?s HQQQE i t sane 9 or t%
p1a$ﬁmgg@g gH@p 457 pved anong a plurallty of play
i sts (step S17). 1f the chapter group is noved in the

sae thleay-haptler GYeSd A sSheRedl Zh 3 hlesameatil 19 st
made of the processing for noving a play |tentgroup

(Yecaint espandi Iy t & thesdmrai GOUrS enchapiereigs g afong;
a play |tentcorrespond|ng to a nove-destination

r civaptrey sstmrdy pidient step ShB)espAindihey sameHd @vd-f
the chapter group is noved anong a
source chapter group before a play item corresponding to a
‘move-destination chapter start point (step S18).
At the same time, if the chapter group is moved émong a

tplurality of play lists (No in step S17), a reservation is

made of the processing for the processing for inserting a

- play item group corresponding to the move-source chapter

group before a play item corresponding to a move-destination
chapter start point (step S19), and a reservation is made of
the processing for deleting the play item group
corresponding to the move-source chapter group (step $20).
When the rearrangement 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 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 lcad the information




plurality of play lists (No in step S17), a
reservation is nmade of the processing for the
processing for inserting a play item group
corresponding to the nove-source chapter group before
a play itemcorresponding to a nove-destination
chapter start point (step Sﬁg), and a reservation is
made of the processing for deleting the play item
group corresponding to the nove-source chapter group
(step S20). When the rearrangenent extends over a
plurality of play |lists, the reason why the noving of
0 arri.ed out by the t phases,. t he
of G PSR Tt et Uy Grttey vint,
chapt [ thi s i i i deration |
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for GRdA O iy MERONHAG Edi it g, a nmenory for each
play list, and do not |oad the information -45- of two
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and thus this is not indispensable configuration

startequiire®l a v vime tdie U esantmd e MHeObouddary
bot h ends of a nove-source chapter group and the

of rslteey titEoiant refspeeamiverldestineatdion sdeomeif redeChplidie item
boundary of play itens, respectively, the division of

and tdhgiglaay i teemevapd agi-diing ofark mew planprpbastiendr k 24 ehe

acconpani ed. At the sane tine, as shown in Fig. 2,
samet Rdmeax iasurmhowmbem ¢figpl &y tihteemmdisun muregrowfaplay

. __recording nmedium Thus, after reserving the
1temghgve ldesdaidbem gr sessdidiqy mecHawk | Shwmde adiver

whet her t he nunber of.%J%y itens and the nunber of
reseaq*pqiqgg above-described processing, a check is made on
“whether the number of play items and the number of play list
marks are over an upper limit in the move-source play list
rand move-destination play list if the reserved divisions are .
~all performed (step S21).-  If the upper limit is exceeded,
-an. error is returned, and this processing routine terminates.

-If the number of play items and the number of play list
marks are not over an upper limit in the move-source play
list (No in step S21), next, each of the reserved processing
is performed.

If the start . point of a move-source chapter group does
net match a play item boundary (step $522), division
processing is performed on the relevant play item at the
start point of a move-source chapter group (step S23). 1In

the same manner, if the end point of a move-source chapter

group does not match a play item boundary (step S24),




marks are over an upper limt in the nove-source play
list and nove-destination play list if the reserved
divisions are all perforned (step S21). If the upper
limt is exceeded, an error is returned, and this

processing routine termnates. |If the nunber of play
itens and the nunber of pIéV‘Iist mar ks are not over
an upper limt in the nove-source play list (No in

step S21), next, each of the reserved processing 1is
perfornmed. If the start point of a nove-source chapter
group does not match a play item boundary (step S22),
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asvEpLbl PPorBbSERIT S Dar e BEred fBvEREoti LevenEpb LRy 1 Ebn
23). | h . if the epd
at %%?ﬁ$“§f£§£%§§§%s%dg%%éeﬁ%ﬁfgg C%%%ﬁ%tdéﬁguﬂgfgﬁ%?cﬁza)‘

Als@la¥fi£ﬁ%n§%wfggé i4SLE d%%ﬁ%ve;é$ét9%%%%%§SCP?%E$ragroup

processing s performe e relevan

e | a B h i ion
do &S;h%@rlﬁa@&hné&i oMe 5&%&&3‘20 a@éﬂ)@é@}JP 4pbePio

Al so, if tﬁe start polnt ve-destination
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. (step S26), division processing is perforned on t
of Ppleyvéidup@indtieontadipPol Yro@d pst@yessgiestination

chapter group (step S27). A description has already
de s daeignt igirv dra 0fa e dif besdrony ipreac essi tge piDeeshse of a

play itemw th reference to Fig. 5 and thus the
progesymptiorcaedite bef caripiey beee. wNekt redechack it® Fig. 5,

made on whether the play list includes a nove-source
and diupm drheyrdngr tipttine sanel dee tdwl ey Hést.

‘Next, a check is made on whether the play list includes
a move-source chapter group isrthe same as the play list
including a move-destination chapter, that.is to say,
whether the chapter group is moved in the same play list, or
- the chapter group is moved among a plurélity of play lists
(step 528).

If the chapter group is moved in the same play list
(Yes in step S528), a play item group corresponding to the

move-source chapter group is moved before a play item

corresponding to a move-destination chapter start point

- (step 829). The details of processing procedure for moving

a chapter group in a play list will be described later.

At the same time, if the chapter group is moved among a
plurality of play lists (No in step S28), a reservation is
made of the processing for the-proéessing for inserting a

play item group corresponding to the move-source chapter




i ncluding a nove-destination chapter, that is to say,
whet her the chapter group is noved in the sane play
list, or the chapter group is noved anong a plurality
of play lists (step S28). If the chapter group is
noved in the same play list _(Yes in step S28), a play
i tem group correspondi ng t¢’the nove-source chapt er
group is noved before a play item corresponding to a
nove-destination chapter start point (step S29). The
details of processing procedure for noving a chapter
group in a play list will be described later. At the

a ime, if, the chapter group,is noved anong a )
grougi ulgréaqtoliey aofp.layaﬁqqngt?r(%g ds]t%t@&? ’mo{eh—destlnatlon
r on i. e.o e progessing for, . the
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group corresponding to the nove-source chapter group
inselrs it et ed ayl Stel 3bup e detRIHS Rf dNeHY AR rce
procedure for inserting a play item-group,
chapter’ g3pepdibRFcre Lhe1ERYe+SaUes rehRpiahOoUR hefere
~a play itemcorresponding to a nove- destination
- destéhaptien shaptepoisthrangotin® phecess PG oREREEHY §ro@dure
del eting the play item group corresponding to the
for peletisgurbe phapt étegr gupuw lcdorire spescinbedd ater move-

Fig. 12 illustrates a processing procedure, in a
sourfpowthricerf groupf ol ldobendescplibpd tleterst arting from
the M

- Fig:-12 illustrates a processing procedure, in a
flqwchart form, for moving n play items starting from the M-
th item, PlayItem#M to n, to the K-th play item, PlayItem#K
in a certain play list. This processing procedure is
executed, for example by step S29 in the flowchart shown Fig.
i1. |

First, whether M matches K or not is checked {step S41).
- 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

(connectionfconditipn) with the play item PlayItem#M-1
immediately before, which is set in the play item PlayItem#M
to be the beginning of the section to be moved (step S542).
Here, 1f the connection condition is other than

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




th item Playltem¥Mto n, to the K-th play item
Playltem#K in a certain play list. This processing
procedure is executed, for exanple by step S29 in the
flowhart shown Fig. 11. First, whether M matches K
or not is checked (step 842 1f M mat ches K, the
play-1ist mark positions of*%the nove- source and the
nove-destination are the sane, that is to say, .there
is no need to nove, and thus this routine term nates.
Next, a check is made on the connection condition
(connection condition) with the play item Playltem#M1
i.medi at el before which is set in the play item

playhagk e RIRFSEGIIhIRTP WFedhe S tiqRf 4% Rnd in
S S e e
conr?e?%%le%rgsc ea lt;elsosn j%h al a kiﬁck | St set,, t h@ ﬁr qlce%3|g10qfe
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connectionh condition

conR&SOI& dendialieased el e ed %F'lg 13A). Specifically,

connection-condition Is anged to 1. Next, a check is

MR £ON ot BeeERNASCHEAR 6ﬁn@h5IeennéegeeﬁCEbﬁaltlon
condltlon) wth the play item Playltem#M

(cornamdic londiefieng, WhirchHe pialy Il&e&rh@lﬁlyqxelniﬁwn—l
Pl ayl tem#Mtn follow ng the end of the secfion to be
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is other than connection-condition = 1, that is to
Playdapmiitfnsdaillesing the end of the section to be moved
{step S44}). Here, if the connection condition is other than
"connection_condition =1, thét is to say, if seamless
'._playback is set, the processing proceeds to step S45, and in
the play item PlayIltem#M+n, the seamless playback set as the
connection condition with the play item immediately before
is released (refer to Fig. 133). 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, which is set in the play item PlayItem#K
following the end of the section to be moved {step S46).
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 PlayItem#K, the seamless playback set as the

connection condition with the play item immediately before




pl ayback is set, the processing proceeds to step 545,
and in the play item Pl ayltem#M:n, the seanl ess

pl ayback set as the connection condition with the
play iteminmediately before is released (refer to
Fig. 13B). Specifically, connection-condition is
changed to 1. Next, a checid-s made on the connection
condi tion (connect|on condition) with the play item
Playl tem#K-1 inmediately before, which is set in the
play item Playltem#K followi ng the end of the section
to be noved (step S46). Here, if the connection
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d t ay item
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(steBl ayBhen#K (step S48). Next, Mand K are conpared
(step $49), and a deternination i s made on whet her

thextpvie asdfRrseedconpabagkyetdpi 84bhe ghapser. In
the case where M<_ K, that is to say, the nove is

,detepa¢haandn|msthadehaptahe¢N@rlnh&tm@vé9hs frorwhhe Blray
'backagigsin the chapter.

- In the case where M £ K, that is to say, the.move is
backward in the chapter (No in step 49), for the play items
from the end of a move section to the move destination, thé
sequence numbers of the play items are decreased aléng with
. the move, and thus the values of the refefencé information,
refmto_PléyItem_id, to the play items of the entry marks
included in the play item PlayItem#M+n to #K-1 are decreased
by the number of move play items, n (step S50). Also, in
the move section, the sequence numbers of the play items are
increased by the amount of move backward, and thus the
values of the reference information ref to PlayItem id, to
~the play items of the entry marks included in the play items
.0f the move section are increased'by'(K - m ~ M} (step S51).
Then, the entry mark included in the play item to be moved

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

PlayItem#fK (step $52) (refer to Fig. 14A).




fromthe end of a nove section to the nove
destination, the sequence nunbers of the play itens
are decreased along with the nove, and thus the

val ues of the reference information,

ref_ to Playltemid, to the play itens of the entry

mar ks included in the playﬁkten1Playlten#N%n to #K-1
are decreased by the nunber of nove play itens, n
(step S50). Also, in the nove section, the sequence
nunbers of the play itens are increased by the anount
of nove backward, and thus the values of the
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the nove 1s Torward in the chapter (Yes'in step

valddy dheHd aedd@iRce Gfn R ARME FECHAN +d 18 5894848, to
nunbers of the play itens are_ decreased by the anount

- the @flavie drty Wl dhheaRthtiriUsnaldk® ivl1uRE O A heer efiakeneens
information, ref to Playltemid, to the play itens of

of tiie ewtatyomrks idkeindetd byt ke epanmbcredE mofret Bilsy
section are decreased by the nunber of nove play
itemstenm® —( M)- (QtefstSEH3)S53R1sAl,sdn ithet becsaoh drofuor abe
the play itemto be a start point of the chapter to
playpd tgmmive bedés tsitmatti gointhe fséfee nbeprenbéos bef at heve
play items are increased by the nunber play itens of
- destilpativpe dbetiseguesnsg numbers of the play items are -
increased by the number play items of the move section, and
thus the values of the reference information
ref to Playltem id, to the play items of the entry marks
~included in the play items of the move section are increased
by n (step S54). 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 #M-1 (step S55) (refer to Fig.
148} .

Fig. 15 illustrates, in a flowchart form, a processing
procedure 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. This processing procedure is

executed, for example by step $30 in the flowchart shown Fig.

11. MNote that it is assumed that the move section in the




thus the values of the reference information

ref to Playltemid, to the play itens of the entry
marks included in the play itens of the nove section
are increased by n (step S54). Then, the entry mark
included in the play itemto be noved is noved before
the entry mark included inSlt-he play item Pl aylten#K
to #M 1 (step Sb5)(refer to Fig. 14B). Fig. 15
illustrates, in a flowhart form a processing
procedure for inserting a play itemto be a section to
be noved in a play list to be a nove source to a play

[ist t b d i nation, i d t I
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ite BV g0 n, and the insert destination in the
nove-destination play list is before the K-th play

| trgPskl ayht @mEKp 1B Stist Bt R PhRWd I8ls af feheove
destination, a "chéck is made on the connection

chedondi tiQe (GORNRCtdHh LAt | @Namitdh the play item
Playltem#K-1 inmmedi ately before, which is set in the
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section to be a nove destination (step S61). Here, if
. immetchies tednnéeificore condidt drs issstotiertHdgilay item PlayIltem#K
to be the start point of the section to be a move
destination (step S561).

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 562, and in
the play item PlayItem#K, the seamless playback set as the
connection 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,
move destination) including the play item Playitem#K, n play
,_items are inserted from the play item PlayItem#M before the
play item PlayItem#K (step S$63).

In the play items of the move section, the values of
the reference information, ref to PlayItem id, to the play

items of the entry marks included in the play item

PlayItem#M to #M+n-1 are changed to K (step $S64). Also, in




connection-condition = 1, that is to say, if seanless
pl ayback is set, the processing proceeds to step S62,
and in the play item Playltem#K, the seanl ess pl ayback
set as the connection condition with the play item
i mredi ately before is released. Specifically,
connection-condition is chadged to 1. Next, in the
play item () loop of the play list (nanely, nove
destination) including the play item Playlten#K, n
play itens are inserted fromthe play item Pl ayltenm#M
before the play itemPlayltem#K (step S63). In the
ems of the nove section, the values of the
- the %@Fﬁﬂ%ﬁi@eq Enfi&EEEvEn S H- Yo _P haeyﬁe&mna:e mﬁﬁ%sppéy
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mar ks included in the play irtens of the nove section

are gherbagé@aggdnbe@e@sg@g S65). Then, the entry marks
" included in the play |ten1to be noved are noved

bEfene the entry mBFksi DebUAREdT Int BBePhbBYy it&8M to be

Playl tem#K (step S66) (refer to Fig. 16). Fyg 17
movetl hust matred, befioaef thechattyf aatk anplaeessiAgthe play

procedure for deleting a play item has been a nove
items@taydhem#K (step $S66) (refer to Fig. 16).

Fig. 17 illustrates, -in a flowchart form, a processing
procedure for deleting a play item has been a move section
from a.play list of a move source. This processing
procedure is executed after the play item to be a move
section is inserted into a play list to be a move
‘ destination, for example by step S31 in the flowchart shown
Fig. 11. Note that it is assumed that the move section in
the move-source play 1list includes n items, from the M~th,
of the play items PlayItem#M to n, and the insert
destination in the move;destination play list is before the
K-th play_item PlayItem#K.

First, a check is made on the connection condition
(connection_cOndition) with the play item PlayIltem#M-1
- immediately before, which is set in the play item PlayIltem#M

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

Here, if the connection condition is other than



froma play list of a nove source. This processing
procedure 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 S31 in the flowchart
shown Fig. 11. Note that it is assuned that the nove
section in the nove-sourcé3play |ist includes n
items, fromthe Mth, of the play itens Playlten#¥Mto
n, and the insert destination in the nove-destination
play list is before the K-th play item Pl aylten#K
First, a check is made on the connection condition
(connect|on conditign) with the play item PlayltemM1
COHW%M%C@W% & whitdRt d5sée ﬁ%helfp@f@mlteeﬁﬁ

Pl ayl t.en#M.t e the begi.nnin e section tq be
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seam ess CK Set
is £ARAeeH on condltlon with the play itemimedi ately
before is released. Next, a check is nmade on the

cRBRest hoBnEeRdi Li ARde (6ANPRE! L9AAELRULAI BB WLt Bnt he
pl ay |ten1PIayIten#N%n 1 imediately before, which is

(conslctiibnl kenplkay onl e thl aykt ?Eﬁ%ﬁt@ﬁﬂ leQ ey 18 higrend
of the section to be noved step S73). Here, if the

immecidanedti befeoerdi Whoahi ssokber ihh@8he play item

connection-condition = 1, that is to say, if seanl ess
PlayItem#M+n following the end of the section to be moved
{step S573). Here, if the connection condition is other than
connection condition = 1, that is to sey, if seamless
playback is set, the processing proceeds to step S74, and in
the ‘play item PlayItem#M+n, the seamless playback set as the
. connection condition with the play item immediately before
is released.

‘Next, in the play item () loop of the play list
including the play item PlayItem#M, n items are deleted from
the play item Playltem#M (step S75).

Next, the entry marks included in the play items
PlayIltem#M to #M+n-1 are‘deleted (step S576).

Next, the values of the reference information,
ref to_Playltem id, to the play items of the entry marks
included in the play items PlayIltem#M+n and after are

decreased by n (step S77).

-Industrial Applicability




pl ayback is set, the processing proceeds to step S74,
and in the play item Pl ayltem#M:n, the seanl ess

pl ayback set as the connection condition with the
play iteminmediately before is released. Next, in
the play item () loop of the play list including the
play itemPlayltem#M n iteds are deleted from the
play item Playltem#M (step S75). Next, the entry marks
included in the play itenms Playlten#¥Mto #Mtn-1 are
del eted (step S76). Next, the values of the reference
information, re to Playltemid, to the play itens of
t t he pl.a
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W t hout departing fromthe spirit an the scope O

. embddl@ne@ﬂfbsﬁmtﬂdh\@@éﬁgfti!ﬁq thictn SRRCISGald Qhd & he scope
description has been mainly given of an enbodi-nment 1 n

of tWRl Prededlti @ rAM¥ikgam recorded on a recordi ng medi um
follow ng the AVCHD standard is subjected to

r gar thngespati€dchtigni nacaskerapty.om hhst:b@eﬂvﬁrﬁ@nly

standard. However, the gist of the present invention
. giveins ofotan 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
‘limited to this. In the same manner, the present invention
-can be applied to the case where a clip infgrmation file is
provided as a pair with a stream file, the clip information
has a description of the stream information necessary 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 disclosea 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 claims_should be considered.




limted to this. In the same manner, the present
invention can be applied to the case where a clip
information file is provided as a pair with a stream
file, the clip information has a description of the
stream i nformation necessagé for playing the stream
and edit processing is perf@rned on a recording

medium recorded in a data format including play |ist
formed by arranging play itens having play sections of
the streamfile on a tinme axis. . In summary, the

present invention has been disclosed in the form of

exenplification, and thecgg?% nts of this
specification should not nstrued in a limting
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prese ventl on, appended C ns S

ediPeGANSI H8S £0ne 5% rﬂi‘aélr I\fgler%tré%nné rgegféy?fécp%n a

processi ng apparatus fo ormng ‘edit control” of
recOR®LQ BRI RAY Sid %%fM&?%p?&%th?%ngﬂﬂ% ing:
medi um the information apparatus conpri sing: edit

CtifOlcomeady eangditbirngdathhay al b3ty N¢kUdiAG18Ring an
.attribute definition file defining an AV stream

attmidut e el i rproMdrded 1as e fiai ingMatrh 28R G ¥ns reamdutiee

recorded on a recording nediumand a plurality of
provldyd sectd gaidatd tispeeH Wng tacpira) iSec tiead rafe dAHAY

stream by a play start point and a play end point;
reccgetiess meghitunolange &n e lfuora lpltaciofg pdry Gectmbe elattry

mar ks for a user randomly accessing 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 play-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 to
Claim 1,
wherein 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 play-




arranged on a tine 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
| ast play-section data in the play list, and
accessing an AV streamrecorded on a recordlng medi um
for each chapter; and pl ay-36i-st di vi di ng neans for
di viding a chapter of a section defined by the user
fromthe play list. 2. The information processing
apparatus according to Caim1l, wherein if at |east
one of entry mark positions of front and back ends of
1 on _section by er
sec L W ottt t Bounit SV B i B QfERE ene

pla}daéél:tfa? MY -1dStu n&i[ﬁl%l 2L tcﬁ%ﬁ?&{w&,@é Véx‘f’eétt

ay section data i I VI SIon sectlion a

ent%}“@nax@@tﬁdsﬂﬁrd‘h pasid 'c@iﬂrlc?ébd éj'éﬂ%ﬁfe@ Shapterq ofi s,

ivision section as a play |ist he i nformation

sectildcessinglappariajus according to Caim2, further
conprising play-section data del eti on neans for

del eting the <chapter of the section specified by the
user. 4. The information processing apparatus
3 .acdbvediimg drma tGlcai Mr3Hcadreire) mpdarait deastcaneinf to
. entry mark positions of front and back ends of a
Claighapt durdphea fdcagrdssimgli vi sion  section by the user
does not match a boundary of the play-
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

rfront-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 play-list dividing means once divides the
play-section data,including a deletion section at the entry
mark position, and then the play-section data deletion means
. deletes the play-sectilon data corresponding to the deletion

section.

5. The information processing apparatus according to
Claim 3, further comprising
play-section data insertion means for inserting play-

section data at the beginning position of a chapter




section data, the play-list dividing neans once
di vides the play-section data including a deletion
section at the entry mark position, and then the
pl ay-section data deletion nmeans deletes the
pl ay-section data corresponding to the del etion
section. 5. The infornatior’’processi ng appar at us
according to Caim3, further conprising play-section
data insertion nmeans for inserting play- section data
at the beginning position of a chapter _57_ . specified
by a user on the play list. 6. The information
I OC ' t us ,accor di tto Caimb5, wherein if
Spe%%eegfﬁjﬁp%g%g%%{ f/bnmar & 638153}% irthnStdf a chapter
specified as an insertion position of the play-section
data by the.user does not match a boundary of the
6.pl ayy i , Ay | djvjdi ,
i Sae e T RSP RN S SRR o
claiRog,tion, and then the play-section data insertion
nmeans inserts play-section data before the entry mark
pahkkedn. if. aTheghiAhehgBEheRyPHAERSSbBEtABAALAL HSchapter
according to Claimb5, further conprising play-section
. spedddliedr ear mandenenitt iBARS e cerwSF Rthet e avplsay-tiicst data
dividing neans to divide a chapter of a section
by téheeciskiredoksr nodamadage ke bounadargs pdnsd e @layusertdon
instruction for rearranging the chapter, and for
datappfhegprthay-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

entry mark position.

7. The information processing apparatus according to
Claim 5, further comprising
play-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 rearranging 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, |
wherein the play-list dividing means makes a copy'of

the play-section data to be divided, rewrites a play end




di vi ded pl ay-section data to the begi nning position of
a chapter specified for a nove destination. 8. The
i nformati on processi ng apparatus according to C aim
2, wherein the play-list dividing neans nakes a copy
of the play-section data to be divided, rewites a
play end -58- position of t¥e original play-section
data to the entry mark position, and rewites a play
start position of the copied play-section data to the
entry mark position. 9. The information processing
apparatus according to Caim1l1, wherein the
| - sectj,on t a _has _i.nformati.on jndicating whether
pos £L 284 R0 AR p i S i A ® (o, SR mar
dedi Y, ; IS -l e he .
posLTE, M h iy ey e S 2 O smise
i f ani - ' data of a
pla}gﬁ/%dst{ig}rgpggf:#g%e%ﬁ eg%a - zr}éélcrt%{s%dsggtlgﬂ%'mmdi ately
before, and releases a seanl ess-pl ayback setting of
t he begi nning play-section data of a backside of the
- 9.di ksl Qmaﬁﬁ@fdm@nwyr@ca@s@hgs%@ﬁa@%tdﬁ addordiry ely
before. 10. The infornmation processing apparatus
Claiamcdqording to Claim3, wherein the play-section data
has information indicating whether a connection
cehdrtionthet hlpyayesetbhodatdahasi immedirakeliynbef ore
is seanl ess-pl ayabl e, and

"indicating whether a connection condition with play-section
data immediately before is seamless—playable, and

the play~list dividing means releases a seamless—
playback setting of the beginning play-section data of a
division section with play—sectidn data immediately before,.
and releases a seamless-playback setting of the beginning

play-section 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 condition with play-section
data immediately before is seamless-playable, and

the play-section data deletion means releases a
seamless-playback setting of the beginning play-section data
.of a backside of the deletion section with play-section data

immediately before.




t he pl ay-section data del eti on neans rel eases a
seam ess- pl ayback setting of the beginning
pl ay-section data of a backside of the deletion
section with play-section data imedi ately before.
-59- 11. The information processing apparatus
according to Caimb5, wher#n the play-section data
has i nformation indicating whether a connection
condition with play-section data i mediately before
i s seanl ess-pl ayabl e, and the. pl ay-section data
insertion neans rel eases a sean ess-pl ayback setting
of the beginning play-section data of a backsi de of
the insertion position with play-section data
e at ipfo . " .
e af SRR G Ty Voo P EH A AR B PR REEERLAY o
- claphay;section data rearrangenent neans rearranges
chapters anong a plurality of play lists, the
plderseint it dats fRAld a0 HRAnS HMAdesR
chapter in a ‘section instructed to be rearranged in a
ind hoye: sQUIcet ik aya &éﬁﬁe@&i&lhec@lh@ytid')ﬁtwﬂfwiﬁi%"ﬁ—section
. nmeans, then inserts the divided.play-section data at
dat4 hiendediand hy pesdte obs ofeanl chapp esvsippe)j faed for a
nmove destination in a nove- destination play |ist by
t hdreplpdyysectatdmrdatedal nseretritdmn means m@ricaeletes
t he di vided play-section data fromthe nove-source
seampless tpkaviack metpliays settilon keginsietpbay-section data

of a backside of the insertion position with play-section

" data immediately before.

12. The information processing apparétus according to

Claim 7,
wherein whén the play—-section data rearrangement means.

rearrangés 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-section data from the
move-source play list by the play-section data deletion

means.



means. -60- 13. The information processing apparatus
according to Caim12, wherein an upper limt of the
nunber of play-section data is set on a recording
medi um and the play-section data rearrangenent. neans
reserves division processing by the play-1list
di vi di ng neans, reserves i%sertion processing by the
pl ay-1i st i nsertion nmeans, reserves del etion
processing by the play-section data deletion neans,
and executes each reserved processing if a total
number of the play-section data is not over the

n _the nove-source and the nove-destj.nation

t
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claﬁgqﬁgdlng to Caiml1l, wherein each play-section data
ina‘play list has each sequence nunber,. and each

e%%%%eqﬁrﬁnhﬁﬁgé§f%Eﬁﬁ%eof'EB " ARRLAD L8 Séi?ggggﬁgon

nunber of th orrespondi n ay- Ssectiron

dard e By of ddiing HRANSH e%'dt es the sequence

nunber held by the pl section data and the reference
lﬁh@r5m&yoaehelbhedak§yrgsgkaﬁaeﬁahe ﬁ@hﬁstehgﬁvéﬁtry

mark, fromthe divided entry nmark and after.
divilgifoer paldceit J1MRC @SSithe: RRIrativs AGeaHdnag mta@nsﬁl-
resérves insertion processing by the play-list insertion
means, reserves deletion processing by the play-section data
deletion means, and executes each reserved processing if a
total numbgr of the play-section data is not over the

condition in the move-source and the move-destination play

lists.

14. The information processing apparatus according to

Claim 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-
section data, énd |

the play-list dividing means rewrites the sequence
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 according to



Cl aim 3, wherein each play-section data in a play |ist
has each sequence nunber, and each entry mark has
reference information to a sequence nunber of the
correspondi ng play- section data, and the play-section
data deletion nmeans rewites the reference
information to the play-sectli-on data held by the
entry mark in relation to deletion of the play-section
data. 16. The information processi ng apparatus
according to Claimb5, wherein each play-section data
in a play list has each sequence nunber, and each
claigntyy mark has reference information to a sequence
nunber of the correspondi ng play- section data, and
t heplayr seeh plagakacitnser Ha@d HBaRS plew ilties hie each
reference information to the play-section data of the
sequaltidey nuilyde | mindelaidiorerntary nearl ity ofefidience
pl ay-section data. 17. The information processing
infcappdariatrus ace aradjusgideo nu@ta Mok, thlrereimreegeinding play-
pl ay-section data in a play |list has each sequence
sectiprbelgtaandirshch entry mark has reference information
to a sequence nunber of the corresponding play- -
s&bei bhayasactans dela defetppaynsassi savwgatgs the
rearrangenent nmeans rewites the reference information
. refergnaee igifarmeddanof ddthe srlameesitiiqn data held by the

entry mark in relation to deletion of the play-section data.

16. The information processing apparatus according to

Claim 5, |

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 corresponding play-
section data, and

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

- mark in 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
sequence number, and each entry mark has reference
information to a sequence number of the Co;responding play-

section data, and



mark in relation to noving the play-section data in
the play-section data. 18. A nethod of information
processing for performng edit control of one or nore
AV streans recorded on a recording nedium the nethod
conprising the steps of: edit controlling for editing
a play list including an a4ribute definition file
defining an AV streamattri bute provided as a pair
with each AV streamfile recorded on a recording
medium and a plurality of play section data
specifying a play section of an AV stream by a pl ay
start .point and a ay _end _point; access controllin
¢ SPEoP BTG e6haor SRbrsrEREF g RaPREE Frns LoaFTEeb"he
rerd:ANOM:Y, AGEESSINO Bl QY5 gaLIOR AL ALAN0GE Qe Bntry
. play 1ist, “formng @ chapter by a
markfs Q6! | aﬁI%BW%” i cheeg:tlraé— HI AN G2 S kR
romalast entry mark to an €nd point of a [ast
pla%ﬂf@ﬁﬁ%ﬁﬁidglaqata inthe play list, and accessing an
streamrecorded on a recording nediumfor each
chapter; and play-list dividing for dividing a chapter
of a section defined by the user fromthe play |ist.
1819. PARGAMRUL & RMHFGHaARtdesCieddsing for performing
.conput er-readable -63- fornmat to cause a conputer to
editexequtire lpdcess Y ore PeT kareang edicbreent bal aof one
or nore AV streans recorded on a recording nedi um

-« recotrhid nor oeeldsimn g thenmpeithiong comprdtsépg thfe: steps of:

edit controlling for editing a play list including an
attribute definition file defining 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
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 play-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 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.

12. A computer program described. in a computer—readable



edit controlling for editing a play list including an
attribute definition file defining an AV stream
attribute provided as a pair with each AV streamfile
recorded on a recording nediumand a plurality of
play section data specifying a play section of an AV
stream by a play start poi'tt- and a play end point;
access controlling for placing one or nore entry narks
for a user randomy accessing play-section data
arranged on a tinme axis in a play list, formng a
chapter by a section between adjacent entry marks and

forhaS & | AL dd gn.c%n{pglg{ere J y%xe plfé;%/ t;%fo?cgets?sngr}] of.cpxt‘ of a

ast play-section a in tne
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edit controlling for editing a play list including an
attribute definition file defining 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
specifying a play-section:of an AV stream by a play start
point and a play end poinf;

access controlling for placing one or more entry marks
for a user 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 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; aﬁd

play-list dividing for dividing a chapte: of a section

defined by the user from the play list.




