SO7TPO646 - DESCRI-PTIHON-TTNFORVATION PROCESSITNG "
APPARATUSrINFORNATION PROCESSI NG METHOD, AND CONPUTER
PROGRAM Techni cal Field [0001] In a: reading
process or a playing process of a content stored on
an inforgation recording mediumsuch as a disk, a
dat a readi ng process fromthe information recordlng
medi um an storage process of the read data onto a
buffer in a codec, an acqui sition and decodi ng
process of acquiring accumulated data fromthe gg7pggas
buffer, in the codec and decrypting the acquired data
are perforned The codec includes an encoder encodi ng
data and a decoder deldocfiig ¥ encoded data. The

SRR AU A PARRAL 00, PROSEISANE droceasie

the lnfornathﬁﬁiCﬁpO@@bngoﬁgngg1pﬁoéﬁgynulated on
the buffer in the codec, an overfloWcan occur on the

internal buffer of the codec in the above series 'of

process steps. For this reason, a control process is
Techeldor meickisio that a preceding streamis reproduced

first, followed by the reproduction of a

sul¥¥dgdent . stream Under this process, play contents

may be interrupted, in other words, freeze occurs.
- SGPE646ading process or a playlng process of a content

.stored on an information recording medium such as a disk, a
data reading process from the inforﬁation recording medium,
an storage process of the read data onto a buffer in a codec,
én acquisition and decoding process of acquiring accumulated
data from the buffer in the codec and decrypting the
acguired data .are perfdrmed. The codec includes an encoder
encoding data-and a decoder decoding the encoded data. The
1,codec‘thus‘performs an encoding process and a decoding
process.

'deOZI

.-WhgﬁAthe—data read from the information recording
medium is accumulated on the buffer in the codec, an
~overflow can ococur on the internal buffer of the codec in
the zbove series of process stéps. ~For this reason, a
control process is pérfqrmed s¢o that a preceding stream is
reproduced first, followed by the reproduction of a
subsequent:stream. Under this process, play contents may be

interrupted, in other words, freeze occurs.



[0003] If certain _conditions
are_satisfied,.continuous_playi ng becones possible
wi thout freezing across a plurality of streans A play
- process for continuously playing a plurality of
streans is referred to as seanl ess playing. One
technique to perform seam ess playing is a data
recordi ng process. In the data recordi ng process, an
encode operation for the_sgan ess playing is
perforned when a video canera is used to take gg7po64as
pi ctures. [0004] " More specifically, when
‘coFtents_are recorded at irregular timngs, seam ess
i nfGt4et i on applicable to data recording is stored to

ormati1 on contain er ‘status i1Hfoimation

bechhfB S 1@ ABeRr @rsegiasig&r@és &, WARELAI NG of

record stream en a subsequent streamis recorded,

strbhfs sean s, gt iror Lenacaubliety P Hpdes a

perform ng an encode process at the start of

plurerdtyion dthesstbdequedtrstdeam dhuscacps s gel afiag.
seanl ess :information containing the buffer status

Onej pé¢dhmeusot careifeorengesfilehe pheninl nigs of daia
precedi ng stream_The encode process is thus

recopiing RIPSES-hatlta theedat er Aepeed b fRFOTRIRl fppiicode

_ bpenottbe estroyed. The sﬁreans thus sean ess IayabL%
- ope g 1 TG STO08) PLAY O atT ORE R TS I & video
canSER £SH Y B M9RNg appLLgable - 3 - |

0004]

More specifically, when contents are recorded _at:
irﬁegular timings, seamless information applicable to data
recordigg is stored to perform the seamless playing. The
seamless information contain buffer status information and
time stamp at a record end point of a preceding record
stream. -When a subsequent stream is recorded, ﬁhe seamless
infofmation.is-acquired. E codec performing an encode
. process at the start of recording the subsequent stream thus
-acquires the seamless information containing the buffer
status information at the end of the recording of the
precéding stream. The encode process is thus performed so
that a predetermined buffer model may not be destroyed. The
rstfeams_thus seamless plavable can be recorded.

[00035]

Information permitting seamless playing and applicable
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SO7P0646 during data recording is referred to as

seanl ess information. She : '

seanl ess_i nfoi nati onMaybestored _on_a nmenory such_as a
RAM of an information processing apparatus such as a

vi deo canera. At the next data recording, the

seanl ess information may be read so that seanl ess

pl ayabl e streans are recorded. Patent Docunents 3 and

4 disclose techniques in _which data is.recorded in a
manner such that the data may be seanl ess playedsph%8646
the buffer status information used. [0006] ;

duting %pgmn_use %% the seanm ess information, the _
THISEEn eSS FRFBFTAEY oS of ettt dvrafeFarniasg itmdgempsion.

st . such
oSt SRR USL 00 S L1 S
™ ° . i I .
o . Bt bt sna iy LRI B e
camgrteannt Stie el 8L Hed)dli AgSUERe aBAhiangenent,

the seam ess information correSponding to | ast

infoemst ded wiy emmicadlaletpdtl Bemnl BEs BIDIb1d Seehsa
case, effect seanless information cannot be acquired

aregreehededcorklitayiofDarumext ssBr ead) 4 afidscbdefechniques
recordi ng cannot be perfornmed in a seanl ess

in PBbF%ﬁ%‘Fae Fafifsrordegoar] o] Paredtr Socunemt fhe data may
e J@Panese Patent 3675464 Disclosure of Invention
b fﬁg%g?%ﬁmg%qyegtvv g&ebyuﬁﬁ§r|§§%¢H$cﬁﬁformatlon used.

[0006] o :

In the known use of the seamless informafion,'the
seamless information of last recorded moving image is stored
on a memory such as a RAM, and the seamiess information isl
.then referenced from the memory of the RAM. If lésg
'recorded stream.is-deleted or an information recording
:medium having stdred the stream is removed (ejeétéd) in such-
an arrangement, the seamless information corresponding to
last recorded stream is deleted from the memory. In such a
case, effect seamless information cannot be acquired at the
recording of a next stream, and contént recording cannot be
performed inrarseamless'replayable manner.

[0007]

[Patent Document 1]

Japanese Patent 3675464

Disclosure of Invention

[Problems to Be Solved by the Invention] -

RAM .and the seani e%:?h



4 [0008] Exanpl e enbodi nents can provi de an

i nformati on processing apparatus, an information

processi ng nethod and a conputer program for

recordi ng seam ess information for seam ess pl ayi ng

in a data file defined by a content record fornmat

during data recording so that the seanl ess

i nformation remai ns al ways usable for playing the

cont @8I a seani ess fashi on. [ 0009] Exanpl e

enbodiafmpnts CanSoRi VK arannf Oppeyi QN pLecesshhgrmation

apparatus, an information processi ng nethod and a
PTGHRGEeY FHoah or Ht gttty HHE sUHfissssing method and
a | BésEBd + OPrbEeama Al prddfrrimgt | urflidse tohreerd & for

seanl ess pl ayabl e content even when a | ast recorded
Seeam Pdagehet éd, deeranwhdnafSi afer naY i dnCrRedr i ryrord
roregditum favimy starad asideBmg S s&€nmovedt( ejeet edyeamless
. and then rel oaded, or even when power is sw tched off
ITgird @ P Ra iSO SSo YRGS t HédRkobleks P1R0aTE] the content
il B aecaendapceswhtbhna first aspect of the present

i nvention, there is provided an information

proéQQQPﬁg apparatus for recording record content

ont @xafpi Bf or Fmbb@MdRCOT dicAg - Megh ki ¢ COMBhi Si NEFoRfation

encoder for perform ng an encodi ng operatiqgn on the
PIOEESPA 0 MPERE 2 T4 Sdat®d phb %o ForP 1issriRcngrefhod and
2 COSMAIS 0N PREF k| 8B rf Qlcoganvert it1e: easageddai Arofnation

the encoder, into data having a predeterm ned record
T8y atc L dh o B P dih ot prooces sorcdist 3 et TRF ontavable
cobhftenknfaiciatiroih r gCord NG readiEm heecdat a shad ngdd)e even

predeterm ned record fornmat converted by the data
Whi§Po@8s SBr OTRAET 8'n TFRCFHEN T eBBF dTRgP Bf 11 hes Tt . Stream
isCareRlednavRg tihe piredelifmm nretbdrenr bf arvad drerd heower
. information_recording nedium the data processor is
1S SHT-FGOFRdoFbroRequi ri ng predet erni ned seani ess
[MeBher ABti 981 appd i €@dl Brdwl aidiecor di ng operation of a
SUbiﬁaig?t record 5 content, and for recording the
sea information in a record file defined by the

recond jesdmdan@nd Jfiud har whesei mddhe-tseafl esse present
. information is capable of, bejng used to performthe
INERE6UPRG opRTES | oﬁs arkf Y& %on silBﬁOBIﬁgFi'a?? onPfyressing
apbheasubseguenic dcgeang cedcemnt ;cdnitehiteroierei nidf®rmation

seanl ess informati on conpri-ses at | east tinmestanp .
reFﬂFG?ﬂgtpﬁﬂ}uFOOfprrlSl g: an encoder for performing an

encoding operation on the record content, a data processor
for performing a conversion operation for converting
encoded data on the encoder into data having a
predetermined record format, and a recording processor for
recording ontce the information recording medium the data
having the predetermined record format converted by the
data processor, wherein in the zrecording of the record
content having the predetermined record format to the
information recording medium, the data ©processor is
configured for acquiring predetermined seamless information

-applicable to a recording operation of a subsequent record



In the information processing apparatus of one

enbodi nent of the present invention, the seam ess

information may include accunul ated data anount

informati on of an internal buffer of the encoder at

the end of a recording operation of a preceding

record content. [0012] 5 In the information

processi ng appar atus of one enbodi mrent of the present
cdnpeant | amd t her seaglogsd nonfigramastonl ewy inébudetione in a

sta Lnformation set in spon o the recor
r%ﬁ@%ﬁgtfégﬁegg?%ﬁu%y %ﬁ% aégapg?éggisg%uéatfheagﬁd %?rther
wha rie@ a0 riieNgs @er<add ofin od riga pr@ac edls ngapebde d ofotieintg used

[00%%] In the Lnfornation,groces$|n9 appar at us .
£t PERE “&RbodiRent 6P HE_pPBSERE PRvedtf onthe ~ conversion
opharseam s, , dHY ors@tdQndmy i ncddde achiesent at F@hiner
time stamp (PTS), and a decoding tine stanp (DTS) and
whgreyst erild ockerBiRFBNCENESURF L aQ r eFEFBREESE| mett  least
tih%%@%ﬂﬁ?k??orﬁ@&bog?fined in the MPEG format. [0014]
n the information processi ng apparatus of one
enbgdpment of the present invention, the record
content may be AV stream data. The data processor may
contnol titke . Cofiwensiiom opgratessingondpphraguthe oAV one
stream data into data having the record format, the
empeddndntor maf cddtcai nerngsant AV srvesdmoni,l e 6heAv seamless
~stream data of a Eredeternined unit, an attribute _
infpreakhppi Ry phaylvffe 2raPsrhatedndala t HBOWRL sipeampation
file to address ipnformation, and a play list file
ofc oMposdbedradt PREEET orif pitBEe %ﬁc%ﬁﬁy BErioF gsng of a
specifying a pla riod of t.he AV streamdata by a
regggé%n%o?ﬁ?r%ﬁﬁ %ﬁggﬁ%EﬁgﬁhC#j¥%5§F8FﬁgC?Hee%ghverted
AV y1data onto the information recardi ng nedi um
and recording the seam ess information in the
attthbut@ef i | nrdOSlon  proéBsihey i NERPARLERE  of  one
processi ng apparatus of one _enbodi nent of the
empb@seshti nventi ahe t hereeentd contetiomy behAV seamless
stream data. The data processor nmay control the
intonmetr $oon oper atnodeomverd | rgatpe AVfstmedimdatset in
into
response to the record format generated by the data

processor at. the end of a recording operation of  a
preceding record content.

[0013]



SO7P0646datahavi-ng—the record—format, - the-record
format containing an AV stream fil eof AM stream dat a
of a predetermined .unit, an attribute file mapping
play tinme information of the AV streamfile to '
address information, and a play list file conposed of
at | east one piece of play period data specifying a
play period of the AV streamdata by a start point
—-and an-end point,-recording. the converted Al stream
~data onto the information recording nedium and - '
recording the seanl ess information in the play |S§i7P0646 -
file. [0016 ~In the information processing
appdr &tgsibiorrmt b atioressiol ahpatatesentt iomeenti on,
g.data Rrocessor may control the conversion

th
ST AISH TG R-

c index file.set in a directory for a content
ln#ecordfﬁgg?¥l%9%%9§%n§iRﬁ%ﬁ%ﬁ&F?&ﬁnré%%ﬁcﬁ?ﬁ?ﬁn&ﬁﬂﬁhr and
dOQQHEk o time! | rmati Qn_processij ng appar at us
2 Of one e %%Ii%%@o#ﬁﬁe%ﬁe%eﬁ?sgﬁﬂeﬁ?%ﬁ,I?e{)ﬁ%e&“ﬁea
(SH)0GRS $8Ee FBYcE OO s 1REGRRYAT S8 & AP the
t hereby recording the seam ess information in a'ﬁq e,
MPHsOfoaimatng a set of conmands for controlling playing
and set in a directory for a content recording file

on[@®&4] nformati on recording medium [0018] In the
i nformati on processi ng apparatus of one enbodi nent of

th@ﬂp@@%éﬁﬁbwﬁﬂéﬁpnonyocﬁsﬁinnzagpama@ssonfnaye
embodiment of thg present invention, the record content may
be AV stream data. The data proceésor may contreol the
.conversion operation, converting the AV stream daté into
“data having the record format, the récord format containing
an AV stream file of AV stream data of a predetermined unit,
an-attfibute file mapping play time information of the AV
'stream.file to address information, énd a play list file
composed of at least one piece of play period.data
-specifying a play period of the AV stream data by a start
point and an end point, recbrding the cbnverted AV stream-
data . onto the information recording medium, and recording
the seamless information in the.attribute file.
_ _iOOlS] |
In the . information processing apparatus of one
ﬂembgdiment of the present invention, the record content may
be AV stream data. The data processor may control the

conversion operation, converting the AV stream data into

~TRBrRES #iEe okiiang iche Sbantemlésdor mati-on. o .



SO7P0646 control the conversion operation,  thereby———

recording the seanless information.ina

manuf acturer-specific_data area in a file set in a
directory for a content recording file on the

i nformati on recordlng medi um [ 0019] In the

i nfor mati on processi ng apparatus of one enbodi ment of
the present invention, the data-processor may perform
an effectiveness verification process of the seam ess
i nformation in the recordlng operation of the

subsequent record content and control the record|$ﬁfPOG45-

' eratjon in accordance with the seanl ess i nfornmation
da& RIRHRY i e wesorchéosnatet Thentecomd fdmmageawhessning

t by fied. [0020] In the
Bl o B o e By CABA b O brRE=dampoatinet unit,

t th f t
| aﬂ"gt*{%{. < ST BREBIhG P g ey e Etoho NG

verl

SCHRAR PIRCRRS AuaTBKAEALERae LE0M Ad | Baih Fast £ile

directory for a content recor

compd Ri or NesatdbRg prMiang s 'gﬂﬂi} rﬁ 03 A,

information regardi ng an i nformati’on processing
spepifariatous bawiyngepeoll obfethd ey raGosa @&t@rggeassﬁért
“the seanl ess information, determ ne whether
pPoirdemnid apaendnpehfibr ne¢canding dies dodertritbidcali sream
i nformation of own apparatus and determi ne that the
datd At Sheni BEAERA BIOR Srféﬂfcflé?tltng/@@ldﬁ-mﬂheand recordlng

_ i denti.ficatign information
the séamless information in the play list flle

~ [0016]
- In the information processing apparatus of one
-embodiment of the present invention, thé data processor may
control the conversion operatioh,-thereby recording the
seamless-information in an index file set in a directory for
a content recording file on the information recording medium.
f0017]

In the information proéessing-apparatus of one
-embediment of the present invention, the data Processor may
control the conversioﬁ*operation, thereby recordingvthe -
seamless information in a file, éontaining a set of commands
for controlliné playing and set in a directory for a content
recording'file on the information recording medium. |

[0018}

A in the information processing apparatus of one

gmbodiment of the present invention, the data processor may



9 matches the identification of own apparatus. [0021]
In the information processing apparatus of one.
enbodi nent of the present invention, in the

ef fectiveness verification process of the sean ess

i nformati on, the data processor may perform an error
detection operation in accordance with an error
detection code set in a storage file of the seanless
informati on and determ ne_that the seamnl ess
irnformation'is effective if the file has been

verified to be error free or alteration free. [00%9ﬂ90646

éohgrg Qgédance wi th a second aspect of the present
i nvent Ton, “YHETECE PPETRBRTR anthsFihedaerding the

appar at us
a Enfordmtiqn r ' iu i i ng:__an _encodin
e R T e R R s e
the etofalreaiiantewothiag fEEOdEr. a data processing
step of performng, wth a data processor, a
conl@@d8ilon operation for converting the data encoded
in the encoding step into data having a -
- prad&her Mrfednaebor o rfcrematingaappapatudr 6£ess ng
~__step of recording onto the information recording
em?ﬁﬁ%qﬁﬁt Rt hha PEeseRt pianssion, the data-bavcegsdhenay
edeterm_.ned record format converted in the data

- Pe%%‘é“e?&i ﬁﬁgg’féb?e%%ﬁ i Feidid Gadderdprgessst hé kkeor d
nt ng. t he. predeterm ned record format to the
e T o o G R e AREiAe RBERBBL Par eherhe
ukeepehses 584 i.on,recording control
S. stgg of tﬁgoﬁgsggprogggégigg t%@&u?ﬁ?nﬁeﬁgﬁéﬁ?%rnined
'0pe$9aﬁbﬁ$$ni&ﬁéﬁf@ﬁﬂé&‘ﬁﬂﬂﬂiﬂﬁ%b%%ahgegsrfﬁfggﬁg§&on on
operation of a subsequent record content, and

.=Conﬁéc®ndihgatkmh@e&ﬁﬁéﬁﬁiveﬂés%nﬁgrHﬁbiQ@aﬁﬂe@srfﬁfgﬁkation'

file defined by the record format; and further
hasykeeri verhéiemban ess i nformation is capabl e of being

used to performthe encodi ng operation and the

co % on operation for the subsequent record

cantent; .further -wherein the seam ess i nformation
cgfn%?%%s?e&“%rfﬂéaépnt PRESESFHY MRRIRATWh.of 60L3]
nmet hod .of one

RN e R W
verif {tRld YIRS BEH yde g%gﬁgg%gﬁfgggﬁ%%:gﬁgggéﬁ data

- information of an intern
protdes@Nthaaf adqf.86@r dirRgmOReE at L ony, of &&JE&%%%?'%%r a
record content.
content recording file on the information recording medium,
identification information regarding an information
Processing apparatus having performed the recording process
~of the seamless information, determine whether the
identification information mafches identification

information of own apparatus and determine that the seamless

- information is effective if the identification information

sgQﬁp&§§§ﬂﬂ§¥%E&E%%oggr%gmégﬁgégg%#gg' roQ%%E{g%gﬁmareamianwmm o



[ 0024] In the information processing nethod of

one enbodi nent of the present invention, the seanl ess

information may include tinme stanp information set in

response to the record format generated by the data

processor. at the end of a recording operation of a

precedi ng record content. [Q025] In the

i nformation processing nethod of one enbodi ment of
matig@egr é8ent dpnveht fahlon el seana@PsTrphifier mati on may

i ncly@e1q presentation tinme stanp (PTS), and a

decodlng time stanp (DTS) and a system cl ock

r ef dfencérq SCRIfasma efet eneEOEERRLINT ORBBEFBRYS ca®h  one

enfifhned i 4 hahéfpggegematm[eg@%% I Rnt N d né@f@@@i%ess
processi ng net one enbodi ment “SO7P0646 ~of the

vepriddent ippverprcons e ec oraRd@stce it ivaypapé oAl | the data

pr%tcre%@,glrda{na Thedat a-pr 0cessiNg, SHERFRYohNCLYL  tion  in
control ling Yt he conversi on operation, by converting

aCtCI@éfdAFllcesthéélm Yat §riraro Gaeathani ﬂ@d@heseﬁecbflda storage
£ihQr gk, thhe Lecord fonpat, .Gopt 8 Ning af@linSid €alht  the

file of AV strean1data of a predetermned unit, an
segmlesbut Enfoimateqipi A§ peEleeinee | Aforthe i &ilsf hae been

ve%hkléhr@@nb&'é§r$9 addr ess Jd1HQLmBELORrecand a play

list file conposed of at |east one piece of play
peril882data specifying a play period of the AV stream

dat@n accordance with a second aspect of the present
invention, there 1s provided an information . prccessing
method of an information processing apparatus for recording
a record content onto an information recording medium,
comprising: an encoding step of performing an encoding
operation on the zrecord content with an encoder, a data
processing step of performing, with a data processor, a
conversion operation for converting the data encoded in the
encoding " step 1into data having a -predetermined record
format, a record processing step of recording ontec the
information recording medium, with a record processor, the
data having the predetermined record format convertéd in
the déta processing step, and in the recording of the
record content having the predetérmined record format to
the information recording medium, the method further
comprises a seamless information recording control step of
the . data ©processor o©f acquiring predetermined seamless
information applicable te¢ a recording operation of a

subsequent record content, and recording the seamless



by a start point and an end point, and by recording
the converted AV stream data onto the information
recordi ng medium The seam ess information recording
control step may include recording the seamnl ess
information in the attribute file. [0027] In the

i nformati on processi ng nethow of one enbodinent of

i a AR 40 T SRR phiofecSs Y dBY e RO Tormat;
an@orﬂmojﬂelmgmdﬁt@mormg S exiin 050 aimmmab:;aomomeerctamgale of

t d t t dat h th
Dot R e Ch e BT BT ol S aAORGS L pRanind  the

cohwlees@bnAvolsé]rﬁammatf@mf taepr ededequamed réabrd aBontent;
time ipformation. of the
FuRhesy PRE R EOED ShaUr B8 FHFOFRALT Oh, CaHdL LR syt Least
tilestafipl énconposben of at | east one piece of play
period data specifying a play period of the Al
stréffvdata - 12 -
SO7P0646 by a start point and an end point, and by
recSPdFH& thé O TMeRf 9t PEACARE 19 eBft e a°f one embodiment

0- he_i nf ormat.i on_recordi um Th seanl e
£ nF P ni DI “rtecolr“a’leﬁ(ijlt‘?B‘ntrgﬁqgs_seebar%ﬁ 1088 PEBoFiPRg Y
1nFEg§§e%%E%%§lheg8rﬁgklo%nk%n%h%ﬂ¥5ﬁﬁ J%%.f@ dn internal
buffer of the encoder at the end of a recording operation
of a preceding record content. |

[0024]

In the information processing method of cne embodiment
of the present -invention, the seamless information may
include time stamp information set in response to the
record format generated 5y-the data processcr at the end of
a recording operation of a preceding record content.

f0025]

In the information processing method of one embodiment
of the present invention, the seamless information may
include a pfesentation time stamp (PTS), and a decoding
time stamp (DTS) and a system clock reference (SCR) as
reference time inforﬁation, each defined 1in the MPEG
format.

[002¢]

In the information processing method of one embodiment



M the i nformatton—processi-ng—ret-hod—of—one-
enbodi nent of the present invention, the seam ess
information recording control step may include
controlling the conversion operation, by recording
the seam ess information in an index file set in a
directory for a content recording file on the
i nformation recordi ng medi um [0029] In the
information processing nethod of one enbodi ment of
the present invention, the Seanl ess infolLnmation
recording control step may include controlling tKR&7P0646
conversion ,operation, by recording the seantess
oF i IROARTIBH LAVENFBINe g ececdid eonfient dinaectoraV f or

. e iment of the present invention,
C"’?‘ﬁfeg@g‘é‘%f sBe Fﬁ?‘ggﬁﬁ%%nOF%eefcao%fﬁg%é’oﬁ??‘a?ra% g AV
st c ohlLi ver.si operatio by
P R e A Mo N B R b hecora
formmitlioaeidh 85 ng PLET AV Cs il an 182 0f Avl il LeSBladih 2r &
g

7 directory - 13 - SO7P0646 for a content recordin
- prefddterointheunnt oramtd o R diineg h8PSlle play time

information of the AV stream file to address information,

_ gnd-a play list file composed of at least one piéce of play

pericd data specifying a play period of the AV stream data

- by a start peint and an end point, and by recoiding the

- converted AV stream data onto theiinformation recording
‘medium. .The seamless information recérding éontrol'step may
include recording fhe.seamleés information in the attribute
file. |

[0027]

In the information processing method éf one embodiment
of the present invention, the record contént'may be AV
stream data. The data proceésing sﬁep may include
-coﬁtrolling thercbnvérsion operation, by conﬁertiné fhe AV
stream data intc ‘data having the record formét, the record
- format containing-an.AV stream file of AV stream data of a
predetermined unit, an attribute file mapping play time
information_of the AV stream file to address information,
and a play list file composed of at least one piece of play

_ period’data.specifying a play period of the AV stream data

‘ content recording file on the information récording
fokﬁw{ﬁﬁ%ﬁTooggfwgatgup¥9pgqﬁgqqﬁqﬁqma@pﬁnlagb@@%S+ﬂg”m”,.mmmmw



TheThe i nformati on processi ng net hod of one- -
enbodi nent of the present invention may further
i nclude a content recording control step for =
performng, with the data processor, an effectiveness
verification process of the seam ess information in
the recordi ng operation of the subsequent record
content and perfolLnm ng a content recording contro
operation in accordance W t he seanl ess information
on condition that the effectiveness of the seanless
i nformation has been verified. [0032] In the&07P0646
b i nfoLmat i on Erocessing met hod of one enbodi ment of.
Y the5rés BREDF ndRAt #Bnend rodig efahec biyveresgding the |

) rificatio rocess of the seanl ess information, the
ngferl%_egsg{l_ ‘Fﬂ?%‘?’ﬂa 2 ,qrg%_r‘cé;eﬁ,én@@ﬁ@p@ﬁogt..§pcmaqing...”_,,,.

seat
.mediNg] ud cQul I { froma filein a directory for a
me‘%:lgﬂ'en?h?e%%%@%%sf% TR HRE FREGERRRA ROREESE ¥ P
indR@edMrel b i [-nfQr nation_regardi ng an ,
i nf or mat ?%ﬁ@ﬁ%cggési%%%psgr a uggﬁgéf‘ﬁﬁ bR FRT kY He st
fileecordi ng process of the seam ess information,
determ ning whether the identification information
mat@WrE] i dentification information of own apparatus
and deternmining that the seam ess information is
- effeditavdnitbrpag lodeptrbtesatn@md ol rogt iR Mibehesent
 of %He i dentification of own 14 apparatus. [0033]
© © t REP 3T PR 9 o £ b S s Bagmbes hoth O rremiei on . recording
- confibpdiyrent of .the present invention, in the
&6t PectiTedeys Wéﬁ“ﬂec&t?%ﬁ%%h%@s%h%fcqmeers@m ess
| (o the .seanl ess i nformation recording .
o e B T St G H ety 1 an dndex
fildesgcti [ ‘kn.agcc nce wth an err.ar
detoction cadscssry; mor S SaEneT M e 1de on ene
- infeamd ess irabermticoneandrdet erm ni'ng that the seanl ess
information is effective if the file has been
vdOio2Béd to be error free or alteration free. [0034]
In accordance with a third aspect of the present
i Aveibponfeterelén provsddthoaneehpdt 6F PREYEARLE Ghant

£ ausi ng an informati on processing apparatus to
o1 %@r?&”ﬁ Bl epRVEBELPRCORER rpamloo émifoamiad i@ recording
i_nformation recording nedium, the steps performed by
con 1{1&& Fﬁ?ngi%ﬂc{a?‘a%eg%qwléﬁﬁ’&%@sc@@mﬁsébng: an
_ £Lreadi ng.. s of . perform ng wth an encoder an .
ope encg fngyo%%?%’f%:blﬁg oS e °d 1OSREBAT1CR data movie
- - objeRtogessi NY sStep.-of ing, wWth a data,processor,
a conversion oper a?% ﬁffac%ﬁ\? FPFnéeﬁﬁfalgﬁcgﬁje% ?h
the ﬁhegaﬁ@@ﬂ@pggéé@wﬁg; thejiepcoder into data having a
predeterm ned record format, a record processing step
of0¢XHtJor di ng onto the information recordi ng nedi um
with a record processor, the data having the
p¥eddteeimtpethartdoor grborraing onvErd@ b f Notd Cerfl B ment
oF grocessi ng step, and in the recording of the record
ol tEBntERteHailVEMtHeohr ddet serinhedsr tobodmadt oAt récotdiog
cont L8 osfmati on recording nmedium the nethod further -
ey UEkSs Somtsphatnenthecoedivagstont r ol
St of, data processor of acquiring predeterm ned
operseﬁ%f’e?éi :}%fc o rfdtai‘tnigo §p5FF"EgBF§ {ptgrmation in a

- manufacturer-specific data area in a file set in a directory



15 recording operation of a subsequent record -
content, and recording the seanless information in a
record file defined by the record format; and further
wherein the seanl ess information i s capabl e of- being
used to performthe encodi ng operation and the
conversion operation for the subsequent record
content; further wherein the seanm ess information
conprises at |east timestangg information. [0035]
The conputer programin exanpl e enbodi nents may be
supplied in a conputer-readable formin a recordi yEO646
[ 0r .a _conmmuni cation nediumto a conputer system
fo?ﬁ%t E@tgené‘:x SUPE A WaliteyoBf the dyiarmeddes. r¥aerding
mefi€eRI ding nmedia include a CD, FD, or MO, and the

thgopsagramin a conputer readable form the conpute
system can perforns processes responsive to the
pr Aireaim£pOR36ion prodhesieAhARLAISS Ot c?a&%[%h'te of
enbodi nents wi Il becone apparent fromthe description
thefprdrengnbodentnbs nayt herfhes aniclivawent ceprand t he
acconpanyi ng drawi ngs. In the specification, the word
recRrdiag cenerelt atar| bor ceer Tetuinfy, awpkhr shit yaf
Q%Paratuses and is not necessarily limted to
P EmEr s*RoBseCT hvanesngrer ifdsiatdon pAdvass agesihe
qéﬁnple enbodi nments, an
n

.16 ) In
Eh n%%%nﬁf‘%%ﬁm%*flo%‘és?sﬁl S PEsortiads geRraian o tidde
that permts contents

At Ceon | TR IR PP AgS 1 GOBSY RSP Ao no

cortrsgaspesst { @S omcIodds §9¢n Lhe seamless '

infofmation on condition that the effectiveness of the
seamless information has been verified.

[0032] |

In the information processing méthod of one embodiment
of the‘present invention, in the effectiveness verification
process of the seamles§ﬁinformation, the seamless |
information recording control step may include écquiring,
from a file in a directory for a content recording file on
;the information recording medium, identification.information
sregarding an inforﬁation processing apparatus having
performed the recording process of the seamless information,
-determining whether the identification information matches
identification information of own apparatus and determining
that the seamless information is effective if the

“identification information matches the identification of own

conmuni cati on iedi a’inctudea network: By supptying -



i nformati on processi ng apparatus acquires seam ess
informati on of a preceding record content to be
applied to a recording process of a subsequent record
content, and records the seam ess information in a
record file defined by a record format. For exanple,
the seam ess information isj4ecorded in a clip
information file. The seam ess information remains
 2RRAEGIHED on an i nformation recordi ng medi um as | ong
as tfmmxgntent recorded on the information recording
medi um renmai ns undel eted. The i nformati on_processi ng
appaIrnatthe Cidrf THGS 1 PBa# TRAESELRY t HEtReAnPEsEre embodiment

oft NErY nBtd L rats A thioi®. W trhet RifFeakh @BgeBBNYeri REcation
seaniess information i s rellabl¥ ac U|red and
PISHtent sC4ar e %ﬁ%ﬁy§e@@&8F§ed tar r t hat*per AF§ELess

rﬁﬁﬁlﬁaﬁti%nm J?é/ddlgiln%l’ | @nescr ls@époﬁha@f ihe Xawbe8gsorming
Fig. 1.is a, bl ock dlqgran1lllustrat|n a

[ 0038]
ar‘st?%?’ﬂr EeEPCRACRNPRERELIOR priocRSSP R Mparatlis agf error

ddit@tpresenbab NVt i ol  a  stoFh@e 2rild Usifr at@8 aseamless
data structure of record data in the information
IggEedsioRg Hpspar &t es0:ning 7thalofpgeageamless prgtogration

id ldrusdgates 1 WMeheUsiifibedadbdebhnge kange@0ed be error free
i ndi cating_ relatlonshlp o f a play |lstaayListl _, a

Oy |3y SrPSAPEPEBGFt en), a clip, clip information
(4 ifplonfzer mati on) and a clip AV stream
(A i pAVStrean . %_ | ustrates reference
reI&P1oﬁ§ﬁPBd%%?%eéﬁ”¥he pISPlF?sta%ﬁﬁFRINQ Lol itpe  present

i rfe@t i9ni, | |tH%'i:éati@Sp§oF}ﬁ@§§délr eoRpGoEdl PPotLadhE6h Bausing
clip of AV streamand a play |ist are produced when

aTpj %lﬂﬁ?@ﬂ%%lqréceFa%aS%%n%. CREGTap By & vPEELOTANEgPS for

refdo@difgl 1d usdrades anpboceduler Aeearidinngr-d & Mlirth Bedium,
clip of AV streamand a_play list are produced when

thS LGRS RS TEOEBFAedYorNEI CREATTA TN abyPHEDS Lafraparatus

comprising: an encoding step of performing with an encoder
an encoding operation on the record content, a data
_ processing step of performing, with a data processor, a
conversion operation £for converting data encoded in the
encoding step on the encoder into data having a
predetefmined record format, a record processing step of
recording onto the information recording medium, with a
record processor, the data having the predetermined record
format converted in the data processing step, and in the
recording of the record content having the predetermined
record format to the information recording  medium, the
method further comprises a seamless information recording
control step of the data pProcessor of acquiring

predetermined seamless information applicable to a



, Fig. 7 illustrates a managenent structure of a file
recorded on an information recordi ng nmedi um

Fig. 8 illustrates syntax as a structure of a clip
i nfoimation file. Fig. 9 illustrates syntax of
an extension data bl ock [ExtensionData ()] of a clip
information file. Fig.1s10 illustrates syntax of

a clip information extension block [QiplnfoExt ()].
refiogding i ¢pemtriaies ofym adubiscavugiker TeroNat €cgaeat, and

=elo08K nbMRKE" 3BLLYBLEDhAoLdd L Bt DE §X£§8§t@nf£’f’é %efined

f the clip Information
byi | thst regesrdyhraxasdt andextesshen da%@%r%llrocvéhe seamless

lﬂ§§§h§2§gﬂnD§Ea EAEaBQQtabfedbbmn@n bQQ@X Eél erform the

| ustrates syntax of a
engakénaproner et dut aanal ollke [ MskeeEPi PRat @ltat (9 fAr the

sublggqﬁéhgnsfé)@oldc@t Q‘:ot?llt%chlf: of ehbenbpdex, didig: Ithek Fless

l'ustrates syntax of an extension data b
1nﬁfE%méhspnnDam@r{;=e}s contfandd Himes tprgy ihifsrmatien -

[0035]

The qomputer program in example embodiments may be
supplied in a computer-readable form in a recording medium
or a communication medium to a computer system that can
execute a variety of program codes. The recording media
include a €D, FD, or MO, and the communication media
include a network. By supplying the program in a computer
readable form, the compute system can performs processes
responsive to the program.

10036]

These advantages of the example embodiments will
become apparent from the description of the embodiments of
the present invention and the accompanying drawings. In
the specification, the word system refers to a logical set
"of a plurality of apparatuses . and is not necessarily
limitéd to.elements housed in a single casing.

'[Advantages] |

[0037]



Fig. 15 illustrates syntax of a nmaker private data

bl ock [ MakersPrivateData ()] in the extension data

bl ock of the play list file. Fig. 16 illustrates
syntax of a play list mark extension bl ock

[ Pl ayLi st MarkExt ()] in the extension data block in
the play list file. Rigg. 17 is a flowhart
illustrating a data recordi ng process sequence

per frar med shy1the ciphek ABLEON PEACESSENEMAPPSE Al YSocessing

Fig. 18 is a flowhart illustrating a data recording
apPhecess sequenge peviesedabiyriheccotasmabienin a manner
processi ng appar at us. Fig. 19 illustrates a

thettr petru e sokcohhernicaf aardtgodiprosessiad appardings. timings
Best Mbde for Carrying Qut the Invention [0039]

toAnb¢ nfodewetli o processihes appasdtias, anTenfiorimt koA, the

~ processing nmethod and a conputer program of the

ingraBaht ONnyv e MICEH S4F-89des AFFSER tHEl ow IFIH- 456 er eFre@1I eSS

~to the. drawings. - 19 - S0720646 The invention is
indg@LRREhRE BY gl FFRETEBP I FERERE IHTERET 8 iRyt ed to
a o£§%gfdiﬁ%' g%%%gggSR{#CEF”§ibsequent record content, and

- records the seamless information in a record file defined
by a record format. For example, the seamless information
is recorded in a clip dinformation file. The seamless
information remains recorded on ‘an information recording
medium as long as the éontent recorded on the information
recording medium remains undeleted. The informaticn
proceséing apparatus can thus read and use _the "seamless
informétion' at any time. With this arrangement, the
‘seamless information is reliably acquired and contents are

always recorded in a manner that permits seamless playing.

Brief Descripticn of the Drawings

[0038]

Fig. 1 is a block diagram ililustrating a structure of
an information processing  apparatus of the present
invention.

Fig. 2 illustrates a data structure of record data in

the information processing apparatus.



2.7 Dat a f or nat '3. Record structuré of "seam ess T

i nformation 4. Data recordi ng process sequence 5.
Structure of the information processing apparatus

[0040] [1. System structure] Fig. 1 _
diagrammatically illustrates a functional structure

of an information processing apparatus 100 in

accordance with one enbodi nent of the present

invention. Fig: 1 illustrates a video camera as one
exanpl e of the information processing apparatus 1Q0p5c46
As shown in Fig. 1, the information processing

appar atys, .100 i ncl udes _a capera_ bl ock 101, an encoder
10%9 a %ﬁ%ﬁ%ﬁ%ﬁ%ﬁér %%350%1 SO Y 191D dERIERI04,

itehnterpatcowf fef LSTP *&lififpe&Lf%%ﬂwat{t%ﬂ&lipxnfoﬁﬁh%ion)

t
canera bl ock 101 perforns a photoelectric ‘conversion

andpeOEESS AVrstoanver tdinga¥skir-ghin) Si gnal input via a
~ lens into an electrical signal and an A/ D conversi on

pridbess, ittesehntesnvefeiagedhos bgraptsidat ddtkeen the
digital data. The .camera block 101 inputs the
playi githlanthttdhe ¢ltife encoder 102. - 20 - SO7P0646

Eig. 5 illustrates a procedure according to which a
"clip of AV stream and a play iist are produced when picture
is recorded or picked up by a video camera.

Fig. 6 illustrates a procedure according to which a
clip of AV. stream and a play iist are produced‘when picture
is recorded or picked up by a video camera. |

Fig. 7 illustrates a management structure of a file
recorded on an information recording medium.

Fig. 8 illustrates syntax as a structure of a clip
information file.

Fig. 9 illustrates syntax of an extension data block
[ExtensionData (}] of a clip information file.

Fig. 10 illustrates syntax of a clip information
~extension block [ClipInﬁoExt (¥1.

Fig. 11 illustrates syntax of a maker private data
block [MakersPrivateData {)] in the exfension data block of
the ciip information file.

:Fig. 12 illustrates syntax of an extension data block

[ExtensionData ()} contained in an index file.

ind%%gk%%@(%@iﬁée%%%gﬁp%éﬁg%%g.g%%@.gﬁi‘% C;tr%%)g,;?a‘i% k- A



The encoder 102 perfornms an encode process “irnm—-
-accordance wwth MPEG 4 Part 10 Advanced Vi deo Codi ng
(AVC). During the encoding process, the internal
- buffer (STD buffer) 121 is used as a tenporary
accumul ator of data. [0042] Moving i mage data
encoded by the encoder 102 is tenporarily stored on
the stream buffer 103. The data fromthe stream
buffer 103 is formatted by;4 he data processor 106.
The recordi ng processor 104 records the fornatte% TP0646
data onto the information recording nmedi um 105 R

data_ pragcessor (106 is a contraller having a CPU The
dz“f*agpr RERNBEE S ﬁﬁ&t%nefag maket R Tfe data

saofBYLLELs BSnatal L, 001 LR . PLERS TR B IR

theTmﬁdggtﬁipgpcessor 106 converts the encoded data into
data in MPEG-TS (Transport Strean) in order to
periqr ma idatatree@sdsRatBk06€Ssn | SxAMA D QML 9Bk
the information recordi ng nedi um 105. The nenory 107

[ExSenseenDatr Ogr ammedessaiy, hoplugeldatarprocessor
106 to operate. The nenory 107 is thus a nenory
t érisor a1y 1sistriehgs emhbaraef oa hakexatiwite Bata
exanple the menory 107 may include a volatile

blo ﬁ%n{)“ﬁ‘/k %@t@@w (( RaBofRAcE8ESNREADrYgtableck of

|b§t nmenory such as a flash nenory. [0043]

¥1% Jsthtes a structure of the video camera as

or;qgﬁxar@o'lﬁlggt&g%e' NLQLURLI QR PrOFessing apparatus

extension block [PlayListMarkExt ()] in the extension data .

theFQ

block in the play list file.

Fig. 17 is a flowchért illustrating a data recording
process sequence performed by the information processing
apparatus. |

Fig. 18 is a flowchart illustrating a data recording
process sequence performed by the information pfocessing
- apparatus.

Fig. 19 illustrates a structure ofrthe information

processing apparatus.

Best Mode for Carrying Out the Invention
[0039]
An information processing apparatus, an information

processing method and a computer program of the ?resent

invention are described below with reference to the drawings.



- 21 - SO7P0646 present invention —The information
processing apparatus of the present invention is not
necessarily avideo The informationi nformation
processi ng apparatus may be an apparatus that records
data onto an information recordi ng medi um For
exanpl e, the informati on processing apparatus nay
performa recording process on a nedium (infornmation
recording mediun) by receiying a noving inmage stream
froma transm ssion nmediumsuch as a LAN. The 50790646
i nformati on recordi ng nedium 105 . may be one of
Thevarlet of rec rdln%ﬁpedla i.ncluding Blu-ray Disc
( BBy ™ EIRTGELoPY nBHBRSLT THe Hfpe
leRBmEEg p&é§ not |nportant as long as the information

recor

wWih aqy-edat erm,ped-.formt such as AVCHD and has a

sufficiéent recording capacity. [0044] The stream

but f er pk@3 Fsrpattitioned into two areas, one area

storing elenentary -streans of video and audi o

(her ei Racoer sefectete tof ascambens Raformandon PS)

prndnnpd by the encoder 102 and the other area

str i ngagat ranspding prews s hergiamft er referred to

as TS) MPEQ2-TS formatted to be data recorded in the

A\RzHD FEIPGRETeTRE Franyporimat y@aMIoCESFinfchBdesahus
tﬁ@?qu of transport (TS) packets, each having a

engt h packet of 188 bytes. The TS packet

" ”ﬁlg?d&%;ﬁe“ﬁ% SEEEIEET T o' and a payl oad. - 22 -

SQEu96%6diagrammatlcally illustrates a functional
structure of an information processing apparatus 100 in
raccordance with one embodiment of the preéent invention.
nFig. 1 illustrates a video camera as one example of the
'information processing apparatus 100. As shown in Fig. 1,
~the information processing apparatus 100 inclﬁdes a camera
block 101, an encoder 102, a stream buffer 103, a recording
processor 104, an information recording medium 105, a data
processor 106 and a memory 107, The encoder 102 includes
‘internal buffer (STD buffer) 121.

[0041]

The camera bleock 101 performs a photoelectric
conversion process for converting a light signal input via a
lens intc. an electrical signal and an A/D conversion process,
thereby converting photograph data into digital data. The

_camera block 101 inputs the digital data to the encoder 102.

i'ng medi um 105 can record data i n-accordance = o



[ 0045] “Wiert he~ercoded-data is-converted to— =

MPEGR2- TS format data, the data processor 106 adds

PTS, DTS and SCR of the video and audio as tine

i nformati on used in a playing process. PTS

(Presentation Tine Stanp) and DTS (Decodi ng Tine-

Stanp) are tine stanps as tine information for play

timng and decode process tinmng, and are set as

attribute information for gtreamdata. SCR (System

Cl ock Reference) serves as reference tinme SOTP0646

i nformati on. [0046] In the course of

converting%%he encoded data into MPEQ-TS format data
They gngogenntds P HF TS UG BERSESS tHre aRrordance

o e e R R BPo PR R Pt s the
encbRehg0oh 868 L O LSRRGS %@g?%ﬁt?§f§ Hﬂ#%é&) 121 is
. or exanple, 1n a

attaching the values to the

use8t aedarﬂem&g; apIh G 1RQeess Qheihe video canera,
t he encoder 102 updates, in response to encode

resd4s] buffer amounts of buffer nodels fromthe
initial val ues of a video buffer anount and an audi o
budermnamyuge chta SiBodSysbhentiargetoddecader isnodel

set for each apparatus. The encoder 102 thus controls
temgopaf &y %ﬁﬂﬁﬂ%moété@eaﬁﬁﬁﬁﬁmsbuﬁﬁﬁr 1he b datsddron
i S, not g .inm

T d th i to b
thesé‘éﬁ?%@gg%%‘%%gfo% HE Semaides kiolhet FaRe; Breperaar 106.

T - B3 T 720646 i ti t
e g S0 raga S 100 EBCRE0P no T R G ©nce
; Lated i ' f 10t I
'theggﬁfgg&%%$%pg%2%§?§9 g%eg%ﬁghgﬁgggggééé e'%%é%%%?r

106d2aé 3a r €60 ING rPHAGESS GPRPLOIN BRDI Hg PIACRSSsd:S 106
performed, the seam ess infoimation is acquired. The

- funehtome ¥ acesworslinkheropetbon aRdgsee faTaty adHitifan ing
nodel such as a STD buffer nodel is not destroyed.
pProgpesed rreAcdaed per tihet engodeani @ss faytargpridsinghus
recorded. Separate
processor 104, etc. The data processor 106 converts the
"encoded data into data in MPEG2-TS (Transport Stream) in
-order to perform a data recording process in AVCHD format on
. .the .information recording medium 105. The memory 107 stores
& program necessary for the data processor 106 to operate.
.The memory 107 is . thus a memory temporarily storing
information for control. For example, the memory 107 may
include a volatile memory such as SD-RAM (Random Access
Memory) or a non-volatile memory such as a flash memory.
[0043]

Fig. 1 illustrates a structure of the video camera as

one example of the - -information processing apparatus of the



i nt er'mal "buffers (STD buffers) 12 may be-set for -
respectively video and audi o. [0047] At the end

of the recording of one stream the encoder 102

cal cul ates, for each of video and audio, |ast buffer
amounts of the internal buffer (STD buffer) 121 and
notifies the data processor 106 of |ast buffer

anounts of the video and audio. The data processor

106 causes the nmenory 107 40 store the |ast

accumul ati on anount of the internal buffer (STD S0TPOG4E
buffer) 121 supplied fromthe encoder 102 and the

time information conposed of |ast video PTS, DTS,
Pre§Elr ot PIOHTt SERSAGdREEa tAP™ HEO%%W%@&?EF@W% of

thehgﬁggaggpf Sﬁg?aoPg%]nPﬁenggﬁgsﬁFbigs%dV“%ﬁB égﬁﬁ@res
Thet BEeSEAM RS dr o%pg;fagg]ttugem éyaril%p r}%ttus

notifies the enco er the se ess | i on.

thafheeeHEQS a0 21N dhhys rRemEQk Bht he- medl%éa For
SO7P0646 process with |ast buffer anobunt of the

exahpl ey nigte hirffematSth bubkes)ihgdlasgir@Suamdniddrdorm a
val ue. The data processor 106 can thus performthe

rec®PERY TS damsetorc enweddiuon (pndoesstimt hrdduer BTS, nEBSum)
and SCR of each of the video and audi o contained in

by ¥pecsEhid &sGVENGr ARBO6N S§EeaBsTroR 3 rftaraminsiess.

Data e ablln seanl ess playing is thus recorded.
‘medium suék gLAN % pnf%rm tion recogdlng medium 105

 may be one of a variety of recording media including Blu-ray
Disc (BD), DVD, HDD, and a semiconductor mémory. The type
of medium is not important as long as the information
.recording medium 105 can record data in accordance with a
-predetermined format such as AVCHD and has a sufficient
recording capacity.

[0044]

The stream buffer 103 is partitioned into two areas,
one area storing elementary streams of video and audio
‘{hereinafter referred to as video ES or audio ES) produced
by the encoder 102 and the other area storing a transport
stream (hereinafter referred to as TS} MPEG2-TS formatted to
be data recorded in the AVCHD format. The transport stream
1(TS) includes a plurality of transport (TS) packets, each
having a fixed length packet of i88 bytes. The TS packet-
includes a packet header having a 4 byte fixed length, an

adaptation field and a payload.



[ 0049] As described above, Wth tThe seantess
informati on stored on the nenory 107, the seanl ess

i nformati on corresponding to the recorded stream can

be del eted when the | ast recorded streamis del eted,

or when the infoLnmation recordi ng nmedi um havi ng

recorded the streamis renoved (ejected) and then

rel oaded, or when power is switched off. Wen a next
streamis recorded, the seanl ess information cannot

be reliably acquired. If effective seanm ess S07D0646
i nformati on corresponding to |ast recorded streamis
niﬁ%%&%, content recordi ng enabling seam ess playing

ca be perfoed. [0050] In accordance with

invention, _ €SS TR or mati on
datdfl 8 4 AefiRd bt 806eakd PREMLrOT LRI ANl MR
data recording 1's performed on the I nfornmation

vidR6 08RG SA g ARRArAIS i9HeRmAS 18nV196Q CANBI B a MU L
specifically, to permt contents having discontinued

proce®@s. - SO7P0646 recording timngs to be played in a
seanl ess fashion, seam ess information of a preceding
r 6T d Fersseanationb8imppbtanpt card it (lawpdimge Esse

" of a subsequent record content is acquired. The

- Stasphm s LM GafEPSoR s §imRehnfeEBrbbeR | FPa Rlabrdming

o R S 3 AR s ARl Sie ™
A i file. The.,sea s.Lnfor jon r i ns
ncb BRI AL TR SO s UL P20, S e

ser@éstggffé¥gfaﬂbefQﬁﬁ%ﬁgﬂf9?¥ﬁg§ohnfOrnatiOn recor di ng

medi um r emai ns undel et ed. e I nformation processing
apparsgius can thus read and use the seanl ess
information at any time. Wth this arrangenent, the
. sdanithss confreenmaffi oanvrsrtehd athy acspdaediaand into
contents are always recorded in a manner that permts
- MPEGZakd dswmpitayatg ipoessiapdarfadaté orameiding process,

the daﬁa processor 106 successively increases these values
of the time information from appropriate iﬁitial values
thereof set for respective apparatuses while attaching the

. wvalues to the-TS. For .example, in a standard photographing
process of the video camera, the enceder 102 updates, in
response to encode resulis; buffer amounts of buffer medels
from the initial valueé of a video buffer amount and an
audio buffer amount of a STD {System Target Decoder) model
set for each apparatus. The encoder 102 thus controls a
buffer accumulated amount so that the buffer model is not
destroyed. To record the moving image to be seamless played,

‘the seamless information is stored. The seamless

Unghd:D QIO B ACesst 00 apparalys, Of e Bresent



Fig. 2 illustrates an exanple of a data structure to
record data on the information recording nmedi um 105.
In the foll ow ng discussion, data recording in
accordance with the AVCHD format is described. As
shown, when the noving i mage stream captured by the
vi deo canera is encoded into an MPEQ-TS f or mat
stream an index file, a novie object (MyvieCbjectyY
file, a play list (PlayLisfy file, a clip information
.(diplnformation) file, and a clip AV stream S07P064E
(dipAvStream file are recorded. A clip AV stréam
._dile .- 26 - SO’P0646 having a predeterm ned data
InERAMR iR P Mot m&ilSoR1F ﬁERcsﬁrésb%ﬁ*ai%Vlng image

intbfab esdds A | ey R AR MYBy nupbep Fupcrkop. I ngex, o

next data recording process {photographing process) is
‘performed, the seamless information ié acquired. The encode
process is then performed so that a buffer model such as a
STD buffer model is not destroyed. The stream data
permitting seamless playing is thus recorded. Separate
" internal buffers {(STD buffers) 121 may be set for
respectively video and audic.

{0047}

At the end of the recording of one stream, the encoder
102 calculates, foi each of video and audio, last buffer
amounts of the internal buffer (STD buffer) 121 and notifies
‘the data processor 106 of last buffer amounts of the video
and audio. The data pfocessor 106 causes the memory 107 to
store the last accumulation amount of the internal buffer
(STD buffer) 121 supplied from the encoder 102 and the time
information composed of last video PTS, DTS, audio PTS, and
SCR produced at the conversion to the MPEGZ-TS format.

[0048] |

At the start of a next photograph operation, the data
processor 106 acquires the seamless information from the
memory 107 and notifies the encoder 102 of the seamless

information. .- The encoder 102 can thus perform the encode

orehDSLELS BTG SRl SR vely eterneg hoBsaa gLl fach



managi ng correspondence between-title to be displayed

to user and MovieObject.In HD AVC foLnat, play order

of playlist to be nanaged in MvieObject file is

managed within netadata of index file. MyvieObhject 1

In BD-ROM format, MvieQbject file nmanages pl ayli st
played when title is specified.In HD-AVC format,
however, MovieQbject is noj,referenced, and relation
between playlist and title i s managed by nmet adat %07'}?0646
index file. Real PlayList 2000 in

process with last buffer amount of the internal buffer (STD

buffer)”121Wsetmaswan”initialwxaluew@mThemdatamprocessor.106”mmww

can thus perform the MPEG2~TS format conversion process with
the PTS, DTS5 and SCR of each of the video and audio
contained in the seamless information set as the initial
values. Data enabling seamless playing is thus recorded.

[00431]

As described above, with the seamless information
stored-on the memory 107, the seamless information
corresponding to the recorded stream can be deleted when the
last recorded stream is deleted, or when the information
recording medium having recorded the stream is removed
{ejected) and then reloaded, or when power is switched off.
When a ﬁext stream is recorded, the seamless information
cannot be reliably acguired. If éffective seamless

information corresponding to last recorded stream is missing,

- content recording enabling seamless plaving cannot be

performed.

{0050]

In accordance wifh the information processing apparatus
of the present invention, the seamless information is
recorded in a data file defined by a record format of
content when data recording is performed on the information
processing apparatus such as a video'éamera. More

specifically, to.permit contents having discontinued



total Playlist of original tTitle.” Regi steredTin the
order of recording of recorded video or played video.
Virtual Plraylist Playlist for producing user-defined
playlist in non-destructive editing. Having no clip
for the virtual playlist itself but specifying clip
registered in real playlist for playing. dip

I nformati on 4000 Paired with dip AV Stream and
containing information related to streamrequired to-
play actual stream Cdip AV S07P064E

recording timings to be played in a seamless fashion,

saémlessﬁinformationwofmamprecedingmrecorducontentmto_bemm
applied to a recording process of a subseqguent record
content is acguired. The seamless information is then
recorded in a record file defined by a record format. For
example, the seamless information is recorded in a clip
_.information file. The seamless information remains recorded
on an information recording medium as long as the content
recorded on the information recording medium reméins
undeleted. The information processing épparatus can thus
read and use the seamless information at any time. With
.this arrangement, the seamless information is reliably
acquired and contents are always recorded in a manner that
permits seamless playing.

[0051]

[2. Data format]

Fig. 2 illustrates an example of a data structure to
- record data on the information recording medium 105. In the
following discussion, data recording in accordance with the
AVCHD format is described. As shown, when the moving image
stream captured by the video camera is encoded-into an
MPEG2-TS format stream, an index file, a movie object
(MovieObject) file, a play list {PlayList} file, a clip
information (ClipInformation) file, and a clip AV stream

(ClipAVStream) file are recorded. ‘A clip AV stream file



St ream 4000 Stored Tn streamTecorded T MPEG2: TS.
AVC i mage data stored in this file. [0053] The whol e
i nformati on recordi ng nedium 105 is managed - 27 -
SO7P0646 in a file type layer of index. An index file
is produced for each title to be displayed to a user
The index file manages a correspondence rel ationship
with a Moviebject file. In the AVCHD format, the
play order to be managed by the Mviebject file is:
actual ly managed in nmetadata. \Wen an informati 050790646
recording nediumis | oaded on a player, the . index

: file is first read and the user can see the title ]
havﬁ%%c?iQﬁﬁ#qq?IFH€“¥%6%§afPPé? ppBs5a|clip information file

corresponding thereto are collectively referred.to as.a.clip. ...

Fach of the files is described in detail below.

[0052]
{Table 1] _
File type Maximum Function
number
Index 1 Base file managing the entire medium,

namely, managing correspondence
between title to be displayed to user
and MovieObject. In HD-AVC format,
play order of playlist To be managed
in MovieObject file is managed within
metadata of index file,

| MovieQObject -1 In BD~ROM format, MovieObject file
' manages playlist played when title is
specified. In HD-AVC formazt, however,
MovieObject i1s not referenced, and
relation between playlist and title is
managed by metadata in index file.

Real . 2000 in [Playlist of original title.
PlayList total Registered in the order of recording
of recorded video or playved video.
Virtual Playlist for producing user-defined
Playlist playlist in non-destructive editing.

Having no clip for the virtual
playlist itself but specifying clip
registered in real playlist for

plaving.
Clip 4000 Paired with Clip AV Stream and
Information containing information related to
- stream required to play actual stream.
Clip AV 4000 Stored in stream recorded in MPEG2-TS,
Stream AVC image data stored in this file.

[0053]

.The whole information recording medium 105 is managed



The Movi eCbject file nmanages a playlist to be played:

A reference to the Mivie(bject file is listed in the
index file as an entrance to the title. In the AVCHD
format, however, the relationship between the

PlayList and the title is nmanaged by the netadata in

the index file without referencing the MyvieQbject

file. [0055] The PlayList is arranged for each
title to be displayed to_ the user, and contains at

| east one Playltem Each Playltemcontains a playgipgeag
start point (IN point) and a play end point (OUT

o B8] e S 0 R 0 By

f,,orlto l@scﬁ | Ay sty 2l S g%éﬁﬁé%y%f&'egb ...gh%s%:aY ppder hn the

ay period nay I"ayI'téns r ef'er encing
mandbbbesenbradd & ; @l | R @ySi i eObiect
Lot ToRa e ARG e Pl
fileel athonsdi pvdus Weamdte tekl p1apdobher PLaybd starlljedoy
optionally set. For exanple, a single clip nay be
ther Bbekedichectyl tiw iR adbustis ydinkhegedt ihméethgomiant amdn
QUT point. The reference rel ationship between the
an g{pfpEnanbeVog @gis g nedy ube iepiipadat| gnsetplayer, the
., Playlists are divided into Real Pl ayLi sts and )
: -"-nd%r¥ﬁ1a<? PFayiisits TRtk A#cn§henUFRE Fapepepcihe title
desrel.ﬁtion_shi t.he eo%‘ ith clips. [0057] The
REAPBL abLi §t° iP5y st for an original title and
isgkﬁﬁﬂrded in the record order of Playltens of a
vi deo stream retorded or photographed by the video

CaHWY MovieObject file manages a playlist to be played.
A.reference to the MovieObject file is listed in_the‘index
file as an entrance toc the title. In the AVCHD format,
-however, the relationship'between the PlayList and the title
is managed by the metadata in the index file without
. ﬁeferencing the MovieCObject file,

{00551

The PlaylList is arranged for each title to be displayed
to the user, and contains at lieast one PlayItem. Each
- PlayItem contains a play start point (IN peoint) and a plaj
end .point (OUT point) for each clip, thereby specifying é
play period. By arranging a plurality of PlayItems within
the PlayList along time axis, the play order in the play
pericd may be Specifiéd. PlayItems referencing different
rclips may be contained in a single PlaylList.

 [0056]



[ 0058] The Virtual Pl ayList is used to produce a
user -defined PlayList through non-destructive

editing. The Virtual Pl ayList has no clip (AV stream
thereof, and a Playltemtherewithin indicates a clip

or a portion of the clip registered in a

‘Real Pl ayList. Mre specifically, the user extracts

a. needed play period froma plurality of clips and

col lects Playltens pointinggto the play period,

thereby editing the Virtual Pl ayLi st. [0059] shR®o646
CipAvStreamfile contains a streamrecorded in the

MPEG TS t the i tion recording nedjum
YOR (i i, 2ed LT oRBh P IEE hFesH | Hee ¢ Db Lhsg

. ream’filer_contarns
- may' Bbatbpgrd Qe Yy @3 rﬂ%ﬂz’L&%@s- i @rRl-8)c aby afh ;t?c!int and
stream [0061] As déscri bed above, the index

-oUTf pbént t herivm i er caljreed ﬂéN@%&@G@h@?tbeE%éém the playe and
list (PlayList) file, the clip information

MoviePbpeot olamtbicomptfiidnaldivd sele AVlapyLéats are divided
(AdipAvStream) file are generated in accordance with

intphReaAVHY Figtmtand VirtualPlaylLists depending on the

reference relationship therecf with clips.

[0057]

The RealPlaylist is a PlayList for an original title
and is recorded in the record order of Playltems of a video
stream recorded or photegraphed by the video camera.

100581

The VirtualPlayList is used to produce a user-defined
‘Playlist through non-destructive editing. The
'VirtualPlayList has no clip (AV stream) thereof, and a
PlayIten therewithin indicates a clip or a portion of the
‘clip registered in a RealPlaylist. More specifically, the
user extracts a -needed play period from a plurality of c¢lips
~and col;ects Playltems peinting to the play period, thereby
editing the VirtualPlayList.

E0059}

-The ClipAVStream file confains a stream recorded in the
MPEG-TS format on the information recording medium 105.

Image data is stored in this file.

[0060]

Ela%}?ﬁgfﬁgﬁg§?r? ,'éﬁk%f?!s Eﬂfor tEggm%%%g}%g$%éﬁikﬂclip”m.mmm..



[ 0062] The nanes of these files and data are
exanpl es only, and different nanes can be used. The
content of each file and data are |isted as bel ow

(1) AV'stream (C i pAvVStream: Content data " (2)
Cip information (diplnfonration): The clip

i nformati on has one-to-one-correspondence with the AV
streamand the diplnformation file defines attribute

of the corresponding AV styeam (For exanple, coding,
size, tinme to address conversion, play nanagerrentsO7P0646
information, tinme map, etc. are contalned |n t hi

) . Pl Lt Pl It
% o h IRTosal 1B o hony oL Fr v S e EAY rgam

plakagh 5%@ghj|§grééﬁ conposed at | east one play item
Playltem. - - SOrP0646 (5) Mark: Mark

i spagmaiical |y present in the play list (PlayList) and
indicates tine position in the play content.
Gérerdeldoribaddabaveontheoimaae filkk, tthea madle WAFkcits
referred to as a chapter. (6) Movi e object
(MOYWK%?)eCﬁJ)IEISéﬂl%Pl@o’mms (Pbrybostty ofiieg the clip

lnngmg%ion (ClipInformation) file and the AV stream
(ClipAVStream) file are generated in accordance with the
AVCHD format.

[0062],

The names of these files and data are examples only,
and different ﬁames can be used. The content of each file
and data are listed as below.

(1) AV stream (ClipAVStream): Content data

(2) Clip information (ClipInfomration): The clip
information has one~to-one.correspondence with the AV stream
.and the ClipInformation file defines attribute of the
" corresponding AV stream. (For example, coding, size, time
to address conversion, play management information, time map,
etc. are contained in this file.)

{3) Play item {Playltem}: Data specifying a play period
- by a play start point and a play end point to the clip
information (ClipInformation).

(4} Play list (Playlist): Each play list is composed at

least one play item (PlayItem).

I I f
fll% a¥o$@$ 'fﬂﬁéfﬁégy%ﬂ:%%}ﬁtgP§;g?fsfsiiﬁayLJ%ﬁﬂlred~t°-m~wmm



(7) Title: Set of play |ists (recognizable by the -
user). [0063] o Data and files having the above
contents are described as the AV stream
(CdipAvStream, the clip information
(Adiplnformation), the play item (Playltem, the play.
list (PlayList), the mark, the novie object

(Movi ebject), and the title. The present invention
is also applicable to datas@nd files having contents
substantially identical to those described above.SO_/.Po646
[ 0064] Fig. 3 illustrates UML (Unified Mdeling

L i ndi cating the relationship, of the play
L0 Bt Mt e vt g e chr epam rerie mH@c it

Genbird11%, INGuR@ord i Slon SPRREY 8 9NELOF @% uality

of play itens, and.each play itemis mappe one
refelirpd fheagld prestdrmp to a plurality of play itens
different in start point and/or end point. One clip
- 84) -MSBOZEPRB4EcAV (Ebreaobfiete) cageberf ef@menerd forom
one clip. Simlarly, one clip infoLmation file can be
conggpbt eng delldyigre.one clip The clip AV streamfile and
the clip_information file have one-to-one
cof}béﬁﬁﬂﬁénééttSfeaéﬁyo@héF$ Byeerdnimahy < Mivs the
use;gructure, play order is specified in a '
non- destructive fashion with any portion extracted
wMﬁqygg]nDdifying the clip AV streamfile. [0065]
W reference to Fig. 4, the sane clip nmay be
r efarLnged £f f oM ﬁa@hﬂﬁakhéya? v?l @cynij,érﬁ:tsg'are' escribed
Alternatively, a plurality of clips may be reference
as themwa sifghe (@lapavisttreathhe ehiepciy berdsiprenced
by the IN point and the OUT point indicated in the
(Clppayfotrgmiian)t,hehal ayalyi StemAgpihoMenn, Filge pla@ list
~clip 200 can be referenced froma play item220 in a
(Plavhystl sttiel oanki.| &hgl govbei ng)eet efdoceedlijar)a @Eray
item 221 out of play . itens 221 and 222 in a play item
‘the 2‘111{3%- addtr PAFEENN LRVENBLED pEr o8O detr hictRihe & 1deta

. int and .an OUT point. lip.2 is referenced by a
and PPL s B30 Coh Bl S mupstraRistly] hodRctianres SHass

desér 3y Je0d defined by an IN point and an OUT
esp0|nt.2$ﬁ£ehllp 201 is also referenced in accordance

wirfonea jperi od defined by an I'N point and an OUT poi nt
of the play item 223 out of play itens 223 and 224 in

arilay 3l istugdZates UML (Unified Modeling Language)
‘indicating the relationship of the play list (PlayList), the
play item (PlayItem), ﬁhe clip, the clip information
(ClipInformation}, the clip AV stream (ClipAVStream)
- .described with reference to Fig. 2. The play list is mapped
to one or a plurality of play items, and each play item is
mapped to one c¢lip. "One clip can map to a plurality of play

items different in start point and/or end point. One clip

' schip.inf ' i plnf ti the. clip AV ' '
riEESL) P AR O, (P LDLOETR O8) il ML Bt



[006G6] "A procedur eof —generating—a play 1ist
.together with a - 32 - 30720646 clip of an AV
streamin response to recordi ng and phot ogr aphi ng
operations of thevideo canera is described with
reference to Figs. 5 and 6 [0067] " Figs. 5(a)
and 5(b) and Figs. 6(c) and 6(d) illustrate a
generation process of the clip and the play |ist when
the user repeats start and,;stop of a recording
process-in the order (a) through (d). As shown i§0?90646
Figs. 5 and 6, one play itemis successively

in each period lasting fromwhen the user

ner at ed
av §Earea fjelc%r%fiuhgbet FHEECRE GEEF SPBpSiiRcorthiHgarly,

e.clip-AV streamf.ile _is. generated i ne period ,of
one R LB S T R 5 ook Sar SEREG AT o LI G-
TheCh Pp Ay SLEAMR Ted1 e el B OLEBLIODI I | 81 nave
al so generated. One & I'p 1s one“unit that guarant ees
oneCOHL b OuSr BYSIHRHZAOR aBHAY AL . NP Yo £ 1183y LiHTR
pl ayi ng. [0068] Each tinme the user starts
stroetersl nylawy omider ds apeeifiydmankai Soatdashadtiaed he
front of the play item (the entry mark within the
fashiey with dny mufmriced egrastegl aythost medkfiRIgWEhe
_Each play itemand mark are tagged with consecutive
cligeR\ieficeHuniers in one play list. It is required
th@%nﬁﬂe entry mark is attached to the front of the
pl I'st of a noving inmage, but a predeterm ned

o G ARGLALLOR OGN [ AL RO Q0 o2y B° entrY
referenced from a plurality of play lists. Alternatively, a
: plurality'pf clips may be referenced from a single play list.
The clip may be referenced by the IN point and the OUT point
‘indicated in the play item in the play list. As shown in

Fig. 4, a clip 200 can be referenced from a play item 220 in
a play list 210 while also being referenced from a play item

221 out of play items 221 and 222 in a play item 211 in

accordance with a-play period defined by an IN point and an

- ..0UT point. A clip 201 is referenced by a play item 222 in

the play list 211 in accordance with a play period defined
by an IN point and an OUT point. The clip 201 is also
referenced in accordance with a period defined by an IN
point and an OUT point of the play item 223 out of play
items 223 and 224 in a play list 212.

| [0066]

A procedure .of generating a play list together with a.



[0069] - 33 - SO7P0646 Theentry mark i's an
entry position through which the user. can
.accessythe stream Periods _delimted by the
consecutive entry marks (and a period froma | ast
mark to the end of last play item are m ni mum
editing units recogni zed by the user, nanely,
"chapters." The play order of the play lists is
defined by arranging play 44enms and entry marks in
the play order. [0070] Wien the play list is plagig 0646
conti nuous playing nmay be . perforned across two VP
n this case, the internal buffer of the

St .
CLiBneBaT Ahr P Y ot FSRRoIASERt RETPEARS < ayed
f t t h
e

mtawg@@rgﬁcéti&w d0Q71}q ¢. By performing the
process wth the sean1ess information applied as

di pgussed previously, "seam ess playing" for
conti nuous playing straddling consecutive streams is

perfgs.ned.a) Tengr 6dbgeahbiersgan €6s) prayidyg)stineastrate
. the seam ess information containing the buffer status
a gandrahion ipedesforafatthen cildpstndethatpide ermt ofherhéehe

recordi ng of a preceding AV stream and set to be

: usereﬁﬁg‘»)e%? H<ET MK Sdanl eds2i ArePRattorPTecessdr d¢
orde£1 ?aet a’chr bel OV\(d[OO725] Elg%gl Je_nzl"igs. 5 and 6, one play

item is successively'generated in each period lasting from
when the user starts recording to when the user stops

recording.. One clip AV stream file is generated in one

o _period of the stream recorded or photographed. Along with

the clip AV stream file, the c¢lip information file is also
-~ generated. One clip is one unit that guarantees continuous
synchronization playing, namely, real-time playing.

[0068]

Each time the user stérts recording, a mark as an entry
mark is attached to the frogt of the play item (the entry
mark within the play list is referred to as "play list mark
- (PLM}." Each play item and mark are tagged with consecutive -
. seguence numbers in one play list. It is required that the
entry mark is attached to the frént of the play list of a
.moviﬂg image, but a predetermined editing operation can
-shift the position of the entry mark along time axis.

[0069]



- 34 - SOrP0646 I nformation Content VIDEO TNPUI
BUFFER VALUE Accunul ated anount at STD Vi deo Buffer

-at preceding recording [Bytes] Accunul ated anount at
STD Audi o Buffer at preceding recording [Bytes] AUD O
| NPUT BUFFER VALUE VI DEO END PTS

- 233 -
S507P0646

The entry mark is an entry position through which the

user. can.access.the stream.. . Periods. delimited by the ..
consecutive entry marks (and a periodrfrom a last mark to
the end of last play item) are minimum editing units
recognized by the user, namely, "chapters." The play order
"of the play lists is defined by arranging play items and

- entry marks in the play order. |

[0070]

When the play list is played, continuous playving may be
. periormed across two AV streams. In this case, the internal
buffer of the encoder can be overfiown. A next stream is
playéd after the playing of a first stream has been
completed: For this reason, screen is frozen at the switch
of stream.

[0071]

By performing the pfocess with the seamless infofmation
~applied as discussed previously, "seamless playing" fox
continuous playing straddling consecutive streams is
iperforﬁed.' To produce the seamless playing streams, the
seamliess information containinglthe buffer status and the
. time‘information is stored at the end of the recording of a
-preceding AV stream and set to be ready for use. The
seamless information is described in detail below.

{0072]-

[Tablie 2]



PTS of Video at preceding tecordrng {90 kFz]—AUBHO
END PTS PTS of Audi at preceding recording [90 kHz]

VI DEO END DTS PTS of Video at preceding recording [90
kHz] END SCR BASE SCR val ue at precedi ng recording

[90 kHz] END SCR EXT Fraction of SCR val ue at

precedi ng recording [27 kHz] [ 0073] VI DEO

| NPUT BUFFER VALUE and AUDI O | NPUT BUFFER VALUE are
buf f er accunul at ed annunjs3@t_video and audi o at the

end of the recording operation of the internal b§59§5646
(STD buffer) 121 in the encoder 102 of Fig. 1,

r egpgotingel yn _ Content
VIDEC INPUT BUFFER Accumulated amount at STD Video
VALUE o Buffer at preceding recording [Bytes] .. ..
AUDIC INPUT BUFFER Accumulated amount at STD Audio
VALUE Buffer at preceding recording [Bytes]
VIDEQO END PTS PTS of Video at preceding recording
' [90 kHz]
‘| AUDIC END PTS PTS of Audi at preceding reccrding
f90 kHz]
VIDEQ END DTS | PTS of Video at preceding recording
[S0 kiz)
END SCR BASE SCR value at preceding recording [90
kHz]
END SCR EXT Fraction of SCR value at preceding
recording [27 kHz]

[0073]

VIDEO INPUT BUFFER VALUE and AUDIO INPUT BUEFER VALUE
.are buffer accumulated amounts of video and audio at the end
of the recording operation of the internal buffer (STD
buffer) 121 in the encoder 102 of Fig. 1, respectively.

VIDEO END PTS and AUDIO END PTS are last set
information of the present time stamp PTS at the end of the
recording operation; in other words, are attribute
information of the video and audid data set as tTime
information of play timings.

VIDEO END DTS is decoding time stamp (DTS) set at the
‘end of the recording operation, in other words, is attribute
information for data set as time information of decoding
procéss timing.

END SCR BASE.and-END SCR EXIT is system clock reference




VI DEOENDPTS and —AUDIOEND PTS-are-tast set—

information of the present tine stanp PTS at the end

~of the recording operation, in other words, are

attribute.information of the video and audi o data set

as time information of play timngs. VIDEO END DTS is

decoding tine stanp (DTS) set at the end of the

recordi ng operation, in other words, is attribute

information for data set gsﬁ\li__ne i nformation of

decodi ng process tim ng. D SCR BASE andEND SCI§0790646

EXIT is systemclock reference - 35 - SO/P0646 ~~
(SC%SCR% as tine reference information at the end of the

cB dpﬁﬁeo&ﬁﬁ%ﬁqqﬁg[qﬂfpﬂmatlon at the end of the

recording operation.. ... ..

{0074]

If the title of the content, namely, one play list is
composed of a plurality play items, connection condition
(CC) to an immediately preceding play item indicating
whether continuous playing is possible or not is described
in the play item. If connection to subsequent clip
" information is described as Connection Condition=5, the clip
information has a description of connection condition,
‘namely, the file name of the subsequent ClipInformation and
'VConnection Condition=5.

[0075]

[3. Record structure of seamless information]

A record structure of the seamliess information in the
:information—processing apparatus of the present invention is
described below. BAs previously discussed, thé seamless
information is recorded in a data file defined by the record
format of the: content when data recording is performed on
the information processing apparafus of the present
invention, such as the video camera. More specifically, to
- permit contents having discontinued recording timings to be
played in a seamless fashion, the seamless information of a
preceding record content to be applied to a recording

‘precess of - a subsequent record content is acquired. The



“Tfrhe titte of ~t he content;“nanmety;—onepl ay Tist=is
conposed of a plurality play itens, connection
condition (CC) to an inmedi ately preceding play item
i ndi cati ng whet her continuous playing is possible or
not is described in the play item If connection to
subsequent clip information is described as
Connection Condition=5, the clip information has a
description of connectian gondition, namely, the file
nane of the subsequent Ciplnformation and Cbnneg5598646
Condi tion=5. [0075] . [3. Record structure of

am ess_i nformation A record structure of the

seaBLATT cGL GG TR {1oh TPt RECPRRGRNSE D p?eo%'é% fig®

f th ti
s fRRSIAY A B RIENRL | HER' boRab el s
mfmgﬁf@g A Je3d: %f‘i%d al B185 mﬁlééoiaﬂn%&&?ffl ned by the

record format o he Cont ent a recor ing is
perdoorgred on the |nfoLnat|on processi ng appar atus of
the present invention, such as the video canera. Mirre
spen fsegallbys fiafpenatiorondeaiss hasddigiedi $@0akhi nued
recording timngs to be played in a seamn ess fashion,
infehwaseam mewridiher mediom et acopgeeedilmg ceowmdt recorded
content to be applied to a recording process of a
on %%sjématﬂ@@orr@%ﬁiﬂ@ﬁt mediggquppeins THedeletzgl.. The
O7P0646 seam ess information is then recorded in
mf?’ﬁ%a‘i:‘e%‘bP&Qﬂﬁsél“@eﬁPﬁéaawst FBRr BReF dreast mltd UFS@r the
Ie the.seamnl ess ormatign Jis_recorded in
seallf 0P, oo i emv bore  Meh T PE rrdshete,

the'é@éﬁi@gé‘yﬁfﬁ?ﬁﬁﬂfé ggoEgggaﬁﬂyagcﬁﬁquﬁmgﬂé) ontents

recordi ng ned ium as | ong as t content recor
are lABvd ¥ cldmirided recar dianderedhdm perRi A Mﬁeeésed
The informati on processi ng apparatus can thus read
plaghaguse the seam ess information at any time. Wth
this arrangenent, the seam ess information is '
r ld0dblly acquired and contents are always recorded in

a manner that permts seanl ess playing. [0077]
A file management structure for reécording files onto

the information recording medium is described below. As

previously discussed with reference to Figs. 2 through 4,

data to be.recorded on the information recording medium

“contains a movie object (MovieObject) file, a play list

(Playlist) file, and a clip file. The clip files contain

clip information (ClipInformation) file and a clip AV stream

(C1lipAVStream) file. The management structure of the file

‘to be recorded on the information recording medium is

described below with reference to Fig. 7. The files are
managed in a layer structure with directories. One

directory {(root directory as shown in Fig. 7) is produced on



A file managenent structure forrecording filtes onto
the information recording nediumis described bel ow
As previously discussed with reference to Figs. 2
through 4, data to be recorded on the infornmation
recordi ng nedi um contai ns a novie obj ect
(MovieQoject) file, a play list (PlayList) file, and
aclipfile. The clip files contain clip information
(Aiplnformation) file andy-a clip AV stream
(dipAvstream) file. The nanagement structure of ohhgheas
flle to be recorded on the information recordlng

un1|§ descri bed, below.wth reference to Fig

theTﬁgf?ﬁ“% 197 5 F‘P? ity ef SEPERL BPECH t‘tfhls

dlrgh£§fgoiéeﬁan£%§jgﬁéed s lgr%%corgtg tor% {?Rgoé%01ng

systgﬁornatlon recordi ng medium A range under this
_directory is managed by a single recording and

r epr@miici ng system [0078] A directory [ BDW]
and a directory [AVCHDTN] are arranged under the root

di& ekitrgtorPhUmDNgi | ahill esdhevcingra I7MTHISAN atriev e

image of a clip reduced to a thunbnail size are
arrapgafgeedenddre tnetdidasctey vl AVEBDIN 21 Thit et daving a

structured djscussed with reference to Fig. 2 is

TePLEBPRYA whtferi RARe A écoly FBERMEY moq?gqhumbnall size

are arranged under the directory [AVCHDIN]. The data
- structured discussed with reference to Fig. 2 is stored
under the directory [BDMV].

[0079] '

Only two files, namely, an index file [indx.bdmv] and a
movie object file [MovieObject.bdmv] are permitted to be
~directly placed under the directory [BDMV]. Directories
placed under the EDMV directory [BDMV] are a play list
directory ([PLAYLIST], a clip information directory [CLIPINF],
. a stream directory [STREAM] and a directory [BACKUP].

[0080]

The index ﬁile [index.bdmv] describes the content of
tThe directory BDMV. The movie object file
- [MovieObject.bdmv] contains information of at least one
movie object.

{0081]

The play list directory [PLAYLIST] is a directory of

. database -of the play list. More specifically, the play list



Only two files, nanely, an index fiiTe{indx bdnvi—and

a novie object file [MvieQbject.bdnv] are permtted

to be directly placed under the directory [ BDW].

Directories placed under the BDW directory [ BDW]

are a play list directory [PLAYLIST], aclip

information directory [CLIPINF], a streamdirectory

[ STREAM and a directory [ BACKUP]. [0080] The

i ndex file [index.bdnv]_dqﬁﬁnjbes the content of the

directory BDW. The novie object file S07P0G46

[Nbvierject bdmv] contains informati on of at | east
ect lay |ist

0
dlr&FFSEYo @Lfr Wﬁl §[ﬂ Hasl]né ] Pééﬁoiysgffl%%t&s%ﬁplsl

s e oo BORVE! BTV bhral hslie gTigy ﬁlss?cs
_;.J_lE' | §x£{§§)§?ﬁ§l§ﬁp|1§ fe'dl ?ogt eaCt}hIélOViL aypjra_\gt Jf q.e

rellating to_the Vi e play

"xxkﬁ%&xxéhé@ch Sdf 't%ep&ﬁili%@d wf, or 1§3€Hen§¥1§ ARy 1é o five-
The "xxxxx" ahead of the perlod “." inthe file nane

digiisad fuinteex]l girddalthaurbet svand thecéspisn td the period
succession to the period is an extension fixed to
is ghisxtypeigf fiidesl 0082 type Fheftlep i nformation
dlrectory [ CLI PINF] contains a database of each clip.
eC|f|caIIy, the clip information directory

[ PI tains. a cli nformation file .

z%*fz Pt PP amasith e+Ff,cw§gt Rk e Copgins =
oo EREEEo AL i 0 el e gl
'inf99m§§£§§$&fyégﬂd&%d[E%Ib&h% tXBﬁtQRng é ¢lip information
file [zzzzz.clpi] for each clip AV stream file. The "zzzzz"
.ahead of the period "."-is a five-digital number and the
-"clpi"™ in succession to the periocd is an extension fixed to
this type of file.

[0083]

The stream directory [STREAM] contains én AV stream
- file as a body. More specifically, the stream directory
-‘{STREAM} contains a clip AV stream file respectively
corresponding to each clip information file. .The clip AV
stream file contalns a MPEG2 (Moving Pictures Experts Group
-2) tranmsport stream (hereinafter referred to as MPEGZ TS),
and the file name thereof is "zzzzz.m2ts." In the file name,
_the "zzzzz" ahead of the period 1s the same as the
-corresponding clip information file so that the clip

information file and.the cliip AV stream file are easily



[ 0083} The streamdi r ectory [ STREAM--cont-ains
an AV streamfile as a body. Mre specifically, the
streamdirectory |[STREAM contains a clip AV stream
file respectively corresponding to each clip
infonnation file-. The clip AV streamfile contains a
MPEG2 (Moving Pictures Experts G oup 2) transport
stream (hereinafter referred to as MPE&R TS), and the
file nane thereof is "zzzzg,n2ts." In the file nane,
the "zzzzz" ahead of the period is the sanme as t TD0GAE
corresponding clip information file so that the iB
information file and the clip AV streamfile are

recggRifFsd as é@Vl%%@@W@ﬁ@ﬁﬁzéaea%b%w%

co?ﬁﬁﬁgondence t her ebet ween. [0084] The
[ ry [ AVCHDTN] can contain two types of

oA e OB b IO 2

-thumﬂa@pafllémwcawtﬁ% Qhauaﬁm@oﬁéfﬁeé&w ned,
met hod. The thunmbnail file thunbnail.tdt2 contains an

thumimeaty yitled Hhitpdadiil . +iimeg e:onﬁaﬁ.ﬁsl”@nﬂh&mbr{@ﬂle image
corresponding to a clip the user has phot ographed

encywpied thaeghc anpredede e nbieabyhcdpi erhanthuhoess inot
need encryption. Such a thunbnail inmage can be stored

file pthyebnaiinthslaidl coiniteimsusbnahencdypted 0g8gibnail ifiege.
i nfor i on processing apparatus of the 'present

A t]i“?ﬂ}ké?ﬂmﬁoﬁnta@@orc&?ieﬁploﬁéilﬂigl 88 3eflim e wisediaty

ructur aof .Fi.g. .7 the seam ess jnf on re |red
phofogtRisd sdih, Payiise S dafdsss PE ot has o et

doeg% | d I%%Crgfg)ftl%gl ceuml gt %Hgﬁ‘ﬁ%‘{% izﬁ‘e‘f o ”catﬂ %

of t e video a at the én or
-stofReral i:on QEuhE%ahﬁt%&ﬁ%ltﬁﬂﬁﬁﬁéliSHELQUffer) 121 in

the encoder 102 of Fig. 1, and tine stanps at the

“tipemeisnf oLl uation at play timng and decode

-The informétion-processing aﬁparatus of the present
invention records in the files set irn the directory
structure of Fig. 7 the seamless information required-for
‘seamless playing. The seamless information contains the
- buffer accumulated amount information of the video and audio
+at the end of the recording operation of the internal buffer
. (STD buffer) 121 in the encoder 102 of Fig. 1, and time
stamps at the time information at play timing and decode
.process timing such as PTS (Presentation Time Stamp), the
Qecoding time stamp {(DTS), and the system clock reference
(SCR) as the reference time information.

[0086]

The recording . destination of the seamless information



_process timnyg such as PTS-(Presentation Time" o
Stanp), the decoding tine.stanp (DTS), and the system
clock reference (SCR) as the reference tine

information. [0086] The recording destination of the
seanl ess information - 40 - SO7P0646 may be one of
files including the clip information file, the play

list file, the index file, and the novie object file.

[ 0087] The informatigy processing apparatus of

the present invention converts the AV stream datagsspggag
into the record forrmt data. The record format data

ntains the AV str file_as the Al stream dat
mayhgxeii Rg® O% Srim 104G 0 G Rt LPEBTPREFPT fJ(JéM ghe

'DlagPi?%PﬁltAjﬂfst];ﬂeﬂam]fn@P qttggg dr%égsmgﬁ Iop]rc'rg?{r%@lgned

t heggd-Aay list file (PlayList) conposed of at |east
one pi ece of play period data (Playitem specifying

t NEneplia) PaEitadnobrbbesAYngt Agparseha by drke dled¥ent
start point and the play end point. The information

‘invenbies stograppanatu S kereshotesat hatél thstr@@:mcdaﬁc&mat
onto the information recording nmedium The
datanf ofmttesroyst doegsitngledppacatadnshehe r B¢ osdeeamef ile as
seanl ess information in at | east one of the attribute

thef%‘*V eSHe3dD a0 MREEineh of Prefeteppippdyunitt ¢ e
IaLl.t, elnde file, the file conposed of
avethaRE e o ST LY iy e Blay cine

intbMMLE oqploeietehe %Jlream £ LRGHA ALUSLUR Dhmar
e seanless in ion i's specifi cala} descri peg e ion,

andWMh& ﬁffctyerle.&cte 51(1833/(@1%L9L a%B E)bggd_ era{ efé)aggc one

structure of the seanm eSs | n ormation is successively
piedessf igied; fida doy ddtle @&a@;@t@m EicRecoRg Sid Ustdyr e

_ of the seamnl ess information
. period. of the AV stream data by the play start point and the
' play end point. - The information processing apparatus then
stores the AV stream data onto the information recording
medium. The information pﬁocessing apparatus then records
the seamless information in at least one of the attribute
 file (clip information file), the play list file (PlayList),
the index file, and the file composed of the set of commands
‘for-controlling playing (MovieObject).

[0088]

The record structure of the seamless information is
specifically described with reference to syntax of each file.
The record structure of the seamless informaticn is

successively described file by file as below:

~ {a) Record structure of the seamless information for



- 73T =—SOrP0646t-he—ctip-tnfoi mation-fite; ()
Record.structure of the seaml ess information for the
i ndex file, and (c) Record structure of the
seanl ess information for the play list file. [0089]

(a) Record structure of the seanl ess information for

the clip information file. Record structure of
the seam ess infoijuation for the clip infoation
file is discussed first._Fjg._8 illustrates syntax of

the structure of one exanple of the clip infornagbgge646
file. The syntax here is described based on the

' | anguage_used to describe progranms of conputers. The
thesgﬂgpi DEPHRAGIOR Wt i§ither syntax charts. [0090] In

the index file, and

(c} Record structure ¢f the seamless information Zfor
the play list file.

[008¢S]

(a) Record structure of the seamless information for
the clip information file.

Record structure of the seamless information for the
clip information‘file‘is discussed first. Fig. B
illustrates syntax of the structure of one example of the
. clip information file. The syntax heré is described based
on the C language used to describe programé of ccomputers.
The same is true of the other syntax charts.

| (0090}

In the clip information file of Fig. 8, a field
[type_indicator} having a data length of 32 bits indicates
~that this file is a clip information file. A field
[version_number] having a data length of 32 bits indicates a
version number of this file. FEach of fields
{SequenceInfi_start_address} to
{ExtensionDatamStart_address], having a data length of 32
bits indicates a start address of each data block in this
syntax. The start address is represented by the relative

number of bytes from the front byte defined in the file.

e Cl AR YRR bEC R Ehdra8ss i@ cion for |



[type indicator] having a data |length of "32 BiTs™™
indicates that this fileis a clip information file.

A field [version nunber] having a data |length of 32
bits indicates a version nunber of thi's file. Each of
fields [ Seguencelnfi_start_address] to

[ ExtensionData Start address], having a data |ength

of 32 bits indicates a start address of each data

block in this syntax. The start address is

represented by the relative nunber of bytes fron259§0646

front byte defined in the file. - 42 -- SO7/P064
[OE &%Q Clip information blocks [Ciplnfo()] to
cl rk block [ClipMark()] contain the actual body

of -1 1€ E%?EéﬁéséﬁﬁF%%LEC%ff éfgﬁjfnkgil#%péﬁg%i.leCKMMW“wm””M”m

! . . o
speciTli Ca arninform

1k ' t . St i tgep
(CUBIELLID) (s R L%y SepLy Lt cne

clibExheashornidt afi)le.i s el rpdcwiena BDy RMsiandaykd s
extended to be applied to a recordi ng nedium [0093]
conWiih ieferrencert acdliag.ing, tbhehextensamnretatiardal ack piay
[ ExtensionData()] of the clip information file is

thedeserdbetttrAmow. The field [type_indicator] in the
extensi on data block of Fig. 9, having a data |ength
of (B8P%its, indicates the extension data bl ock.

Fi}‘.xeledx F:;ri% ' %gitgf g%&ksﬁgzrz‘xt:e‘r?sdgéﬁﬁc’g‘ga md is defined
when BD-ROM standard is extended to be applied to a
recording medium. '

[0093]
With reference to Fig. 9, the extension data block
[ExtensionData{}] of the clip information file is described

below. The field [type indicator] in the extension data

.. block of Fig. 9, having a data length of 32 bits, indicates

the extension data block. Fields
[PrograminfoExt start address] and
[MakersPrivateData Start address], having a data length of
32 bits, respectively indicate start addresses of a data
block of a program information extension block
[PrograminfoExt] and maker private data [MakersPrivateDatal].
- The start address is represented by ﬁhe relative number of
bytes from the front byte defined iﬁ the extension data
block [ExtensionData()]. The information processing

apparatus can acquire necessary data based on the address



[ Maker sPrivateData Start address], having a data
|l ength of 32 bits, respectively indicate start
addresses of a data block of a programinformation
extension block [Program nfoExt] and maker private
data [ MakersPrivateData]. The start address is.
represented by the relative nunber .of bytes fromthe
front byte defined in the extension data bl ock
[ ExtensionData()]. The infpgmation processing
apparatus can acquire necessary data based on th%0790646
address - .43 - SO/P0646 data. [0094] Aclip
datinformation extension block [CiplnfoExt()], a
Program i nf or mati on extensi on bl ock
[ Py @g;ynnfoExt()] and a maker private data bl ock

[MBKersPrivateData()] contai n actual contents to be — 7~

r e 0s gyl ﬂn&oﬁ:ﬁ(ﬁ)«tﬁﬁfggggflsg%%gg k[l%l.jﬁﬁnfoExt Q. =

[ Ext ensi onDat a ustr at

progyahaxnof ridte < 'd){ﬂéi‘fs@.roﬁ‘iabll@&ke¥§§8§}: i REOEK: () j and 2
[CiplnfoExt()]. A maker ID and a nmaker nodel code
- makareprecata ethtan diked NivekeaktenvexséBash on] kbeckain
[AiplnfoExt()] of the extension data block of the
actypilpeemfentamtticopd idescagldeli gn the Fhecnafor nddidrblock
extension block [CiplnfoExt()] is set up as an area
[ExfgpsteRP3tfytlhe nodel 1D (identifier) and the maker

noﬁﬁka ode of the information processing apparatus
hav éﬁperforned an information recordi ng process.

The: | nf,Qr o] Qcessi a r.at us, .per.farmng.t he
iﬁﬁginétigﬁ&nggg FRg> Pg%%s§9%#§%6§d§’t 9 %lOPD

extbhdeot idisn) @nd JheJmekey ;modgl gpde ph %&& a, maker
i nformation processing apparatus in thris freld in

modal COsEaNGe: WiddbraletONhe el ¢aehdhAg: P 0gFaM = THe block
nodel 1D and the maker nodel code may be referenced

- [ClipIbheEdinf)dr ret itde pxeecessongdappasabels ¢0 enableip
seanl ess playing. Such a process will be described

- infpapatiof 00 of Fig. 10. The information extension
-block [ClipInfoExt()] is set up as an area for storing the
model ID (identifier) and the maker model code of the
ihformation processing apparatus having performed an
information recording process. The information processing
apparatus performing the information recording process
.records the model ID (identifier) and the maker model code
of the information processing apparatus in this field in
accordance with a content recording program. The model ID
and the maker model code may be referenced in the
information processing apparatus to enable seamless playing.

Such a process will be. described later.

[0096]



- 44 - SOrP0646 Fig. 11 illustrates syntax of the———— " =
maker _private data .... _block ElakersPrivateData. 0l
.0.t_the_extension-data-bl ock-of the clip information
file. A data block start address [data bl ock start
address] indicates a start address of the data bl ock.
The nunber of nmaker entries [nunber of maker entries]
records a plurality of sets of _ _ nmker |IDs and

maker nodel codes as deyjqﬁinfornation of the

i nformati on processi ng apparatus perform ng S0TP0646
i nfornmation recording. [0097] A data bl ock
[dat abl ock]. 301 of Fig. 11 is _a data .recording area
|rf%9ﬂa%%aRéﬂuﬁFF€5?é 85?535I6§kthe maker private data

Th d
P Ser et crl i R D .SO?‘e B et R Y s e e iy of

thesgil Tﬂgfto reg%féigfor H%@a' 5QL0£+5£@IééH}es

req ata for sea €ss playing
[da€@Nb RS di:r nRladuen ngrlaraBt LoRe 9f+ . 1A -encodern pe

102, the tinme stanp information (PTS and DIS) and the
datsebBsE0Ce THaBinitfeor B m@MetSER:riE8098]
[number_of maker entries] records a plurality of sets of
- maker IDs and maker model codes as device information of the
‘information processing apparatus performing information
recording.

[0097]

A-data block [data block] 301 of Fig. 11 is a data
ureqording area in the maker private data block
-[MakefsPrivateData()]. The previously described seamless
‘information is recorded in the data block 301. The seamless
-information is information required to record data for
seamless playing, and contains internal buffer information
of the encoder 102, the time stamp information (PTS and DTS}
‘and the reference time infeormation (SCR).

[0098]

The ‘clip information file is set for each clip. The
seamless information containing the internal buffer
information of the encoder 102, the time stamp information

(PTS and DTS), the reference time informaticn {(SCR), etc. is
recorded at the end of the clip recording. When data

recording is resumed after an interruption of the data



The clip informationmfite-is-set-for each ectipr——The e

seanml ess i nformati on containing the internal buffer
i nformation of the encoder 102, the tine stanp
informati on (PTS and DTS), the reference tine
information (SCR), etc. is recorded at the end of the
clip recording. Wien data recording is resuned after
an interruption of the data - 45 - SOrP0646
recordi ng process, subseguggt_record data is recorded
as seaml ess playable data ih succession to | ast
record data. Mre specifically, the data process§P7PO646
106.of Fig. 1 acquires the seam ess information from
recpraipfi Broat ot netUiequay HRFaTst Opitas isheeeprdritras
102 of the seaniless informatiagn. The_encoder 102
S BerPor ﬁ'ﬁsa%'%f%:gc%tc?e By FHESE S8 TonLERE - Eeer bsdata.

Moxp S BEEEEL O L] O o AR pr s eSO IR PEr R b ces
theﬁﬂééﬁiéséZﬂnfﬁ%maE@B% Gt RHRCESSAr i AP8RRAPLES{NE ang

ata to be seanl ess played by performng a conversion

not Pf O€Sthé OehdidPEGZ TF fdlelecaWiblst herBmat IS ange
SCR of the video and audio contained in the seanl ess

encphénr hdk | perirseck dhe rindeale palowess Bapddeospded fic
data recordi ng process sequence will described with

seaptpes eheEormr fiawe Hart sxempde, [be9ehcode prgdyss with a
Record structure of the seam ess information for the

1ast fékEHT | FIOUNE of&hee do-@ IO BEEFET of STRED WEEM o2
set o PRETMED pollod it 108X ok ek thS: Ukt orp it Feamless
C i t ntained in the j,nd '
L Y Bkl SRR RE P saa, BF) 1Y v s

formBdexi fi | €& ptai i Jfielser] %f%hbn%ﬁé&oé d audio

i ndi cating the type of data, a start address
con{dabé@0f Pl aiyd | Sdensd < tioadbnesSlodRted as initial values.

[ Maker sPrivateData_start_address] of data to be
A meegospledi fir datdb recSOAROGAProcess sequence will
described with reference to flowcharts later.
[0099]
(b) Record structure of the seamless information for
the index file
-The record structure of the seamless information for
the index file is described below. Fig. 12 illustrates
éyntax of the extension data block [ExtensionData ()]
contained in the index file. The extension data block
[Extensionbata ()] in the index file contains a field |
[type indicator] indicating the type of data, data start

address [TableOfPlayLists;starthéddress} and

[MakersPrivateData start address] of data to be recorded in



t he extension—data block | Extensionbata()};—and,—
further, as actual data recording _areas, a bl ock

[ Ul Appl nf oAVCHDO , a bl ock [ Tabl eOf Pl ayLi sts()] and a

bl ock [ MakersPrivateData()]. [0100] - Fig. ‘13
i1lustrates syntax of the maker private data bl ock

[ MakersPrivateData()] in the extension data bl ock of

the index file. As shown in Fig. 13, the naker

private data bl ock [MakersPrivateData()] contained in
the index file has the sane structure as the nak§67P0646
private data block in the clip information file

previ ously discussed with reference to Fig. 11. The

the gRePRpHIR A% U RIQW JERERBREPSPE P (ht et %H( )1t he 25

d I t
5108881255 Rk gt b ok, e Bl peca .

bl aclpdidat a bl ock] 311 _ _ as an actual data
recording area. [0101] As shown in Fig. 13, the
mde). 1B (ldestirhtek) santak hef makemamdelprcedecangta

recorded in the maker private data bl ock
blo¢hakérisRrs RrdtveDatlaltr]( ) donhaikhedekhetdricon nitbeba filleemk of
These pieces of information are identification
the | épfeiilon oftst Whowhf sRnBLDonlpr otles shaltpmmyaratgs data
havij.n erforned the information _recordi ng process.
bloghe SEieré’ﬁﬁDtaﬁé‘(ﬁ&kéPnﬁﬁa%?dcbfaet%ylﬂfEex £ile has
referenced . to enable seam ess playing in . the. .
he | S T i o e 4T g ABpar REDES LS N 4 Fprotedd iy
.cligeinfofH%Eiéﬁj%QQQAgrg%ﬁgﬁkdidkgEggSed with reference to
Fig. 11. The maker private data block [MakersPrivateData()]
‘in the index file contains a data block start address
~Idata_block start address] indicating a start address of the
data block, the number of maker entries field
[number of maker entries} and a data block [déta_block] 311
-as an actual data recording area.

[0101]

As shown in Fig. 13, the model ID (identifier} and the
maker model code are recorded in the maker private data
block [MakersPrivateData{()] contained in the index file.
These pieces of information are identification information
of the information processing. apparatus having performed the
information recording process. The model ID and the maker

model code may be referenced to enable seamless playing in

the information processing apparatus. . Such a process may be

e BRI SO S 00t g ook HALAEGN00 ), o



[0102) The seamnl ess i nfornation is recordedin- -
the data bl ock 311. More specifically, the seam ess
information required to record data that pernits

seanl ess playing contains the internal buffer

i nformati on of the encoder 102, the tine stanp
‘information (PTS and DTS) applied to generate MPEG TS
data, and the reference tinme information (SCR), etc.

- At the end of the recording process, the information
processi ng apparatus records the seanm ess inforn%5598646
conposed of the internal buffer information of the

d encoq§r 102, the tinme stanmp information (PTS and

©SBFEye 1" Fef erence time information (SCR), etc. To-

reﬁﬁmﬁ data recording after an interruption of the
dat a ré

aQﬁH@%%%mi%s%h@Ef%gﬁa§#gégggegécéﬁﬁ§fqjg%%%id%ta %ock

recorded as seanl ess p e data in succession

311l astorecspat idatcaa1 01083 seaml bl B@f@fﬂa@iérygéﬁ’ﬁx@‘d
e .

the seam ess information for the play list fi

- to Fheoreodrith Sthaictperreniafs tskemseasl pssyimng ofdmid 01 frorke
the play list file is described below. Fig. 14

interpakthuifeyr syvficnadfidrhefexhensnondeat B0b) odle time

[ Ext ensi onDat a( contained in the play list file.
-Stanp el @G I6R (RS Binse PTEEX BPRS L8R Dae ag9)eFata MEEG-TS

| a ist file contains a.field - 48 - SO/P0646
datfy A |The CRTa TR 46 TORBRENOR. 61CHat b at Ehe
addr P i st Mar kExt .start .addr ess] and .
ena b RS B el et aalr st Ot G e PR 1
app&f'e?tus %C%ﬁso'%}fiaatﬁamlggg [J.g'lfgfﬂ§f9&lpaé&£%c%so%£%f the

further as actual data recording areas, a
intéFhay et alfornd flody dfl $heMBRko@Xt eNis On Y QGlye

[ Pl ayLi st MarkExt ()] 321 and a naker private data
- stai aokf driviekercsPr Bt et afts) , 328 [O48ddnce time
~information (SCR}, etc. To resume data recording after an
interruption of the data recording process, the seamless
information is acquired éo that the subsequent record data
is recorded as seamless playable data in succession to last
reco;d data.

[6103]

-{c} Record structure of the seamless information for
the play list file

The record structure of the seamless information for
-the play list file is described below. Fig. 14 illustrates.
syntax of the extensiéﬁ data block [ExtensionDatal()]

contained in the play list file. The extension data block

[ExtensionData()]-in‘the,play 1ist file contains a field



Fig. 15 illustrates syntax of the maker private data
bl ock [ MakersPrivateData()] 322 in the extension data
bl ock of the play list file of Fig. 14. As shown in
Fig. 15, the -nmaker private data bl ock
[ MakersPrivateData()] in the play list file has the
sane structure as the nmaker private data block in the
clip information file discussed with reference to
Fig. 11 and the naker prlv@§e_data bl ock in the index
“ file discussed with -reference to Fig. 13. Mre S07P0646
speC|f|caIIy t he maker private data bl ock

Vak P Da I List fil ont ai ns
Pttt %‘%H'r g@aef&%p%yapgéatg{ A E5 5 ess)

r| es— il erl & er— o?drmker

[Maﬁekgpgﬂra@ma@a dsaéaartblaﬁa%i&e[s%?t %g]haeél réé?%:eééedr A% AL

actual data recording area

extPhEYbAUSH ia b Bis SEtk tsedTlon®s thnh or ARG eAriser ee0r48dial
in the data block 331. More specifically, the - 49 -

dat8OrPo6dding eardaess 4 nfleamtiPaayléquiieed (1 D, reqaraly list
data that permts
, mar§eaﬁt%@%p¢rawlr@:k [BlomldistdaridBeaitrit ér A2l bafd ex iwef ko

tion of
‘-prlvate data block [MakersPrivateData()] 322.

[0104]
Fig. 15 illustrates syntax of the maker private data
block [MakérsPrivateData()] 322 in the extension data block

of the play list file of Fig. 14. As shown in Fig. 15, the

“-maker private data block [MakersPrivateData()] in the play

list file has the same structure as the maker private data
block in the clip information file discussed with feference
‘to Fig. 11 and the maker private data block in the index
file discussed with reference to Fig. 13. More specifically,
.the maker private data block [MakersPrivateData(})] in the
play list file contains & data block start address
idata_block_start address] indicating a start address of the
data biock, the number of maker entries field
[number of maker entries] and a data block [data block] 331
as an actualrdata recording ares.

[0105]

The previously discussed seamléss information is

recorded in the data block 331. More specifically, the '

addrgg%_g_gt gﬁ@kﬂ% $5.9f .t *ae da.ga phock, the



the encoder 102, the tinme-stanp i nformationr{PFS-and -
DTS) applied to generate MPEG TS data, and the :
reference tinme information (SCR), etc. At the end of
the recording process, the information processing
apparatus records the seam ess Anfoi mati on conposed
of the internal buffer information of the encoder
102, the tine stanmp information (PTS and DTS), the
reference time information,{SCR), etc. To resune data
recording after an interruption of the data recorgh 3646
process, the seam ess information is acquired se a
the . subsequent record data is recorded as seanl ess
seamileSSpf BE G- §91 JREFEDF O Ferast Aetardhdfatrermits

=eaint 05 B} RPN GHEIGN 1 GOF FPCSTEr L R KRt {703

thet EﬁcSééfnisé) n t%%t Q‘_lm %% 9&)63%?ﬁ§m§¥1!3}18 S'_{‘é cngTS)

‘shown plray |
app@Xk&neb Oferd QGke [IV@E@LIEE‘SSHMW kE)éB&) ]:h&ofléa#lgg‘rt@e tlme
variety of information including a maker
AntbbBpaahdn a(sEker etalel modehd nakerommgel ﬂ%@%&ﬁlﬂg process,
corresponding to the information processing apparatus
thehanfogngeier giedestangl appeirsatnsandcoedorthagddnless
infoimation [record tine_and date]. These pieces of
Anfornathen i ovnased ¢énthi datiegnail nbof et i onf ofmathieon of
i nformation processing apparatus having perforned the
the e%%"de%dﬂﬁuezlé@e. hLBENELRBR ABEBFRRRECHr ORES RNAHTS) .
npker i.denti,fier ker nodel code
ehe CBSPEF R 1A 5P APREae™ ((E6Rmy Cbe- r o ererme drta
f n roce t nabl e s an1ess
rec&P&mé‘ an{S@zg % 15%%9%?@905 gg gﬁe 8a§e F TR

pl ayi hg h™a proces eScri
prot®d8/]the seamless information is acquired s¢o that the

-+ subsequent record data is recorded as seamless playable data

in succession to last record data.

[0106]

Fig. 16 illustrates syntax of the play list mark
-extension block [PlayListMarkExt ()] 321 in thé extension
- data block of the play list file of Fig. 14. As shown in
Fig. 16, the play list mark extension block
[PlayListMarkExt {}] contains a variety of information
‘including a maker ID [maker ID] and a maker model code
[maker model code] corresponding to the information
processing apparatus having generated the play list, and
recording time information [record time and date]. These
pieces of information are lidentification information of the

information processing apparatus having performed the

ﬁ%&t%ﬁﬁo%gﬁpﬁqp OF e



The illustrated syntaxes have been~distussed-w-th—-
reference to the follow ng record structures:
(a) Record structure of the seam ess information for

the clip information file, (b) Record
structure of the seanmless information for the index
file, and (c) Record structure of the seanl ess
information for the play list file. - The record

structures of the sean essd nfornmation for those
files have been discussed. In this case, the seagbg§3646
i nformati on nmay be recorded in the novie object

other fil.es, the naker grivate dat a bl ock

. <As in,

R PP S Sset TR FRESTOU el gECTne
hi

o B0 ST, £ Mar A FaaBeth 45 BRbCRLeY Setilerfide may

be Aefldtadeeordicdy RLICSRSSEAU @esrgf{“g eg{@cdeéosv dd % nabie

i nformati on processi ng appara us o resent
seahDyENtH Xy iry . deswidnbed p%tzgséeﬁsgeﬂs edé@cz_fik‘}a/é&? rlaartte%

of Figs. 17 and 18. The flowchart of Fig
el@&dito a process performed - 51 - SCVP0646

The illustrated syntaxes have been discussed with
reference to the following record structures:

(a) Record structure of the seamless information for
the clip information file,

(b} Record structure of the seamless informztion for
the index file, and

(é) Record structure of the seamless information for
the play list file.

The record structures of the seamless information for
- those files héve been discussed. In this cése, the seamless
information may be recorded in the movie object file. As in
other files, the maker private data block
iMakersPrivateData()] is set in the movie object file and
the seamless information is recorded in this block.

{0108}

[4. Data recording process segquence]

A data recording process sequence performed by the
“information processing apparatus of the present invention is
described with reference to flowcharts of Figs. 17 and 18.

The flowchart of Fig. .17 -is.related to a process performed



at—the—end—of-the-datarecordi-ng—in—t-henf-ormati+on
processi ng apparatus, nanely,a ' ‘
process: |l er-recordi ng-the- seam ess information in a
file set in the directory structure of Fig. 7. As
descri bed above, the recordi ng destinations of the
seam ess information include a variety of files such
as: (a) clip information file, (b) index file, and
(c) play list file, and t process flow of Fig. 17
shows the process in whichthe seani ess infornatigg
is recorded in the clip information file. [0109]s P0s46
In step S101, the data processor 106 in the

at fheoPhat ?Hr-hn ctssinaFoaspacatos ther tpfarnatidie

information recordhggﬁs;ocess converts MPEG ES data

prof RS RMIE R T o .
. 3 into MPE&R-TS.dat Lt t d of. th
seallLLe Al O B8R e PR CREERE e data

recordi ng process. 'As previ 8

st rRELeES SO F:T{alf.i set s AN di-I8rshagRsvE T%ﬁ@ d. DT > C%Z] he

time I nfor on at the play timng a t he

desPLOSESSNS | dif RhANE dnf}@ s8CRNAS rhBei 68T BREDEE: td MRuriety
i nformati on. The set information is stored

of fehporaudH yasan the nmenory 107. [0110] In step
3102, the recording processor 104 under the control -
of (heldat drngrovessdon fO6erecords the converted

(b} index file, and

{¢) play list file,
and the process flow of Fig. 17 shows the process in which
the seamless information is recorded in the qlip information
file.

[10109]

In step 5101, the data processor 106 in the information -
processing apparatus performing the information recording
process converts MPEG-ES data processed by the encoder 102
and stored on the stream buffer 103 into MPEG2-TS data at
-the end of the recording process. As previously discuSsed,
the data processor 106 sets the time stamps PTS and DTS as
the time information at the play timing and the decode
process timing and the SCR as the reference time information.
The. set information is stored temporarily on the memory 107.

[0116]

In'steprsiOZ, the recording processor 104 under the

contrel of the data processor 106 records the converted

Vr 1 GoPERACSE oF BH-HRCPHEERG TGy - oo oo



- recording medi um-105. In step S103, the data
processor 106 ‘acquires |ast buffer accumul ated anpount
information of the internal buffer 121 fromthe
encoder 102. Such information is tenporarily recorded
on the nenory 107. [0111] In step S104, the data
processor 106 acquires fromthe nmenory 107 the tine
stanps PTS and DTS, the reference tine information
SCR, and | ast buffer accuniif ated anpunt |nformat|§gPO646
of the internal buffer 121 in the encoder 102. TR

ta processor 106 then records these pieces of

MPEﬁ%r”c}? rﬁ%’%%rPnfrfan%w IR Teddifie SECPRASNHERPSHI Ghe In

|on file. The recordlngﬁgeitlnatlon of

SRR S TG EL P S e S g
acoPhff e LRERIGHRT MDA e chll®s SXLERSt AL LA 121

- frohetBE e8eSodOr s, Gddy QuEh b iSHPSEAM of& 1*}9

recording process of the seam ess I nfornat Fill es

recoeqadred tie updade, atger files are recorded |n step
S105. The data recording process thus ends. [0112]
ThEDTiIdflor mat i on processi ng apparatus of the present
i nvention records the seam ess information in the
fiie SepP iS4 0dhe thier deter precesstur B¢ onpiuiineg Wirohw the
the content record format. The seam ess information
memeE¥ of Qb dtsh tife stagps. PEE7pBE4BTS) ntbe e ferpnce time

di di t I th
ing GERRL Ll A e e e iR p B r%ﬁwtﬁed. um
infSBABL NS, %Pgécp &t g ﬂﬁ%f%%@;%%slbaf of "RLl of, x %oz

read and us at an séantess | niofnha

Thel8af&! ﬂ):%&é’ss%&qtidéedct@%d ﬂe%%ra%ama@éé Pl ayabl &

content can be al ways recorded :
dinformation, namely, the seamless information in the clip

information file. The recording destination of the seamless
- information is the maker private data block
.{MakefsPrivateData{)} in the extension data block of the
clip information file discussed with reference to Figs. B
through 11. Subsequeht to the recording process.of the
seamless information, files required to update other files
are recorded in step 3105.- The data recording process thus
ends. -
[0112]

‘The information processing apparatus of the present
invention records the seamless information in the file set
~in the directory structure complying with the content record

format. The seamless information recorded on the



In the flowhart of Fig. 17, the recording "~
destination of the seanmless information is the clip
information file. As previously discussed, a variety
of recording destinations can be set including- (a)
clip information file, (b) index file, (c) play Iist
file, and (d) novie object file. [0114] The process
of starting the data recording process in the
i nformati on processing appatatus is described with
reference to Fig. 18. In this process, the sean1%%%P0646
i nformation recorded ina file such as the cl

nformation fi is acquired, and data is then

insboRROFiah PRt aed: roﬂrqaa%e PRESERE 2% oLORg as the

mess riett omi
undeREQERRE i Pk fdd B1ess information may be read and used at

‘any time. The seamless . information is reliably acquired and
the seamless-playable content can be always recorded.

[0113}

In the flowchart of Fig. 17, the recording destination
of the seamlese information is'the clip information file.

As previously discussed, a variety of recording destinations
can be set including:

(a2} clip information file,

{b) index file,

{c}) play list file, and

{(d) movie object file.

[0114]

The process of starting the data recording process in
the information processing apparatus is described with
reference tfo Fig. 18. 1In this process, the seamless
- information recoxrded in & file such as the ciip information
file is acguired, and data is then recorded in a manner that
allows the data to be seamless played. In the process of
Fig. 18, the‘seam;ess information is recorded in the clip
information file.

[0115]

In step S201, the data processor 106 in the information

Con%%gg1gééo£3%i)on éﬂ%tj] %ﬁ%%d%gﬁgf%%n%r¢%élum”remains.mwmmmﬂ,



[ 0115}t n—step 8201, —the data-processor—106-in-the

information - 54 - SO7P0646 processing apparatus

det erm nes whether additional witing __is possible

toaplaylist as a candidate in the information

recordi ng, nanely, the sane play list as the one

havi ng undergone | ast recordi ng process. For exanpl e,

i f a maxi mum nunber of play itens settable in the

play list has been reached, it is deteimned in step

5202 that additional witing to that play |ist

becones i npossi ble. Additional witing to that pF8990646

list is determned to be i.npossible in step 5202 in
PrOogqEHi il GFar apusc sediengipescubethen addit 5Rgal writing
. Stanq%{d recordi ng _process is then perfornmed w thout
1S pREdt

' ' d i t 3202 that addit | iti, '
rechafEl SUIDSY, | 048 SR202 el POl gl el Lig 1
undgf%éﬁénigﬁ%Jf%c%&%&n%zggoggggherF&Peei Fs’f. maximum

information is recorded on the nmenory SRS B

numblet esfgied iikchleRe320h1Ehat the seapl e5s: indonmti on

is recorded on the nmenory 107, the seam ess
reathédy net iien des catiedednf seapt Beorermsy A7t ikheidat a

recordi ng process using the seanless infoimation is
wripend crorddat] @12%] 1Tse detampsotessssidDs. acgidirtesishe
wrigfgghi§ihat play list is determined to be impossible in
step 8202 in such a case. Processing proceeds to. step $211.
Standard'recording process is then performed without
recording seamless-playable data.

[Oo1lle]

If it is determined in step 5202 that additional
writing is possible, processing proceeds to step S203. It
13 determined in step S203 whether the seamless information
is recorded on the memory 107. If it is determined in step
5204 that the seamless information is recorded on the memory
107, the seamless information is acquired from the memory
107. The data recording process using the seamless
information is performed.

[0117]

The data processor 106 acguires the seamliess
information from the memcry 107, and notifies the encoder

102 of the seamless information. The encoder 102 performs

- the encode process based on the seamless information, namely,



i nf ormati-on-from the-menory—16+—and-noti-fi-es-t-he-

encoder 102 of the seam ess information. The encoder

102 performs the encode process based on the seani ess

i nformati on, nanmely, - 55 - SO7P0646 with | ast

buffer amount of the internal buffer (STD buffer) 121

set as the initial value. The data processor 106

perfornms the conversion process to the MPEQ-TS with

the PTS, DTS and SCR of thg video and audio contained
~in the seamess information’ set as the initial value

t hereby recording data with seanl ess pl ayi ng enal§|038.0646
, £0118£ If it is deteLm ned in step S204 that the

witBedAfbsRUFHBranaun 9k thet indesndédbofifehe (HBPrdrytfer)
rocessj ng proceeds to step S205. The cli

107 I
121; R b Fiat fort 1A o gheSpondiPli debaabEPF RS Hawi HE

DTSOQn&h§C§C&Pi€ﬁ¥14§déﬁi&%%P%ﬁ%ﬁBogﬁﬁkgfneghfns &igé%é%ess

recordi ng destination o e seam esS Tnformation
infbheatRkersed i aatehdata thlaackah Maker sPrinat £Dataly idhta

the extension data block of the clip infoimation file
witli seasbetk Widyiref ememaed.o Figs. 8 through 11. If

the seam ess information is not stored in the clip

i nfrYfdtion file, the seam ess infolLmation cannot be

used. Processing proceeds to step S211 to perfo the

stidnddr d 5 ededlagepr deesseni SROUt Tl i veagdanbess
infinfo{nati,onﬁétglgﬂ . If it is determned in step

BB 1Attt M S EAMEEET RPolthEt PBRCOTE 1R LorRIRFITF i
—progéé&%i{g(gﬂggiéybgjl %he clip information file
corresponding to a clip having undergone last recording
-process is acquired. It is then determined if the seamless
information is stored on the acquired clip information file.
The specific recording destination of the seamless
information is the maker private data block
[MakersPrivateData()] in the extension data block of the
clip information file discussed with reference to Figs. 8
through 11. If the seamless information is not stored in
the clip information file, the seamless information cannot
be used. Processing proceeds to step 8211 to perform the
‘standard recording process without using the seamless
information.

{0119]

if it is determined in step S$205 that the seamless

information is recorded in the clip information file

i e R e s



- 56 - SO7rP0646 correspondi ng to tte-clirp—havi ng

under gone | ast recordi ng process,

pro. CeSsi ngproceedsto stela...520.6_ The.

ef fectiveness of the acquired seam ess infoimation is

determined. Only if the seanless information is

determ ned to be effective, processing proceeds to

step 5212. The recordi ng process of information is

performed with the seam ess.informati on acquired from

the clip information file applied in a manner th%%?POGQG

permts seam-ess playing. [0120] Ef fective

det erm nati on processes of the seanl ess information
COrFRSEPRPIBDOR it e bt heviaa smdegIpreckasiestecording
Vérificatjonzprocess f the naksr I D _and the

Drgn%.%fmgggﬁﬁs%ggguloceedfh Dﬁ&%@P“ﬁ%

d ' f d th
ersfDfflofode & Lie amparalis Naving ReEformedthe

nfol mation recordi process recor
det&thPnddf Ord@Ey O fire€ s chhf olsRdeX bl & A0 fﬁgie\%h ined
list file are acquired. It is then determ ne et her

to bheefibkeridd) Prbddieimpkerodedas eadetamtei 4 he ymker
I D and the nmaker nodel code of own apparatus. [0121]

recdhidn@rpoesss v erfi finderthat ohhé sapparatusd havilghe
perfornmed | ast data recordi ng and the apparatus going
sean ey chr b Bedicss foguayebl & ronf sheatlop arfoines isaneile
q;;ngoduCed by the sanme manufacturer. If the maker
APPSR ? HE ket ibderresdes sepEleaemlading.o each

otﬁgﬁéo]it S

Effective determination processes of the seamless
information in step S$206 include the following,prdcesses:

(1) Verification process of the maker ID and the maker
model code

The maker ID and the maker model code of the apparatus
having performed the information recording process recorded
in one of the clip information file, the index file and the
play list file are acguired. It is then determined whether
‘the maker ID and the maker model code match the maker ID and
the maker model code of own apparatus.
| [0121]

This process verifies that the apparatus having
performed last data recording and the apparatus going to
record seamless-playable informaticn are the.same model
produced by the same manufacturer. If the maker IDs and the

maker model codes .are identical to each cther, it is



- 57 - SOrP0646 possi bl-e-to-record-seant-ess-ptayable———omoo

i.nfoiination. _Processing proceeds to step S212. In
this case, the seam ess information is determned to
be effective, and processing proceeds to step S212.
The recordi ng process with the seanl ess i nformation
applied is thus performed. If the IDs and the codes
fail to match to each other, the seanl ess information
is determned to be non-e&;;ctive. Pr ocessi ng
proceeds to step 5211. The’'standard recordi ng process
is perfoimed with no seanl ess information applied?/F0646
[0122] (2) Verification process wth a data error
posgepietionretts secamigsserloyabbéeetnfomenile; - such as
a parity code or a checksum code, is acquired from
Pro,Fﬁg

authenticity aof the file is thus deterpjned based on
seafft BN Ratdon O Gie TR EPoSect LI TR s and

prog.éé.?fﬂg?%roge H9+ 7siéc§p?%%‘igpaml‘gg .P%cérhrfix%e#]ré:ogoces

det ect code suc ari ty code or

witkhegk siinreiede. ﬂdfd%ﬁﬁ%i%%ogppﬁﬁgddfé ﬁﬁ§x§§¥%Qﬁg%$§y If

acquires the error detection code such as ‘the pat
the cDDle aid the cherlsynidats satchntbheadh | &-HECOMGNg

the seam ess information. The data processor 106 then
seagheek sirtfgnfatiionf ds akyeemiordotoabé efai+aftedidit23)

If the data processor 106 verifies that the file is
Procesging SOIREEHS to step S211. The standard recording
process  is -performed with no seamless information appliéd.

[0122]

{2} Verification process with a data error detection
code

An error detection code, such as a parity code or a
-checksum code, ié acquired from the file containing the
seamless information. The authenticity of the file is thus
determined based on  the error detection code. The file set
in the directory of Fig. 7 is accompanied by the error
-detection code such as the parity code or the checksum code.
In step 5206, the data processor 106 acquires the error
. detection code such as the parity code or the checksum data
set in the file recording the seamless information. The
data processor 106 then checks the file for any error or
aiteration.

[0123]

If the data processor 106 verifies that the file is

S’*??"é’%&ﬁﬁeﬂsnitﬁg'Sttﬁ‘é"@@&'l%l"esémi""ﬁlﬂ‘%?"n%iﬁ 1 = T



error free or alteration free;—the-seamntess

information is : be effective, -

"Processi ng- proceeds-to-step 3212. The recordi ng

process is thus perfoinmed with the seamnl ess

information applied. If the data processor 106

determnes that the file is in error or altered, the

seam ess information is determ ned to be not

effective. Processing proceeds to step 3211, and the

standard recordi ng process’is perforned with no

seam ess infomation applied. [0124] | f S07P0646

processi ng proceeds fromstep 3216 to step 3212, the
SrTRAt BTPR ove szbrendE it diricees thike ssemirbes sinf oiateitdron s

romthe clip information file and notifies the

02 f h d i b he. '
521208 PR PPt I BT e CRRSUREEGPIPHS THIBTES
'seaﬁyéégfiééﬁﬁhﬁﬁﬂ%g%&> %%d§etI?Stkgengét#E%cégéégildT e

dat a processor ertrorns he "conver si on process to

detEhei MPEG RS wid heitihe sRTS, BTScandy SER 9fed heriyd deo

and audi o contained in the seam ess I nformation set
- seadbetdeinfiimad iomlie dethenebydr e6ondi AGL dat Bedv 4vk .
seam ess playi ng enabl ed. [0125] In the
Pro¢epatimarprafeddsy. tol §ephé2iécordinghdest amdtdbnreafording
the seam ess information is the clip information
PIOFEPR. IAPPHRARAR WAt deussanleasvanferyabion cumldiany
dest.inations can be set including: - 59 - SO7P0646

(aOQ%% p information file, (c) play list file, and

If processing proceeds from step S216 to step 5212, the
data processor 106 acquires the seamless information from
the clip information file and notifies the encoder 102 of
the seamless information. The encoder 102 performs the
- encode process based on the seamless information with last
buffer amount of the internal buffer (8TD buffer} 121 set as
the initial value. The data processor 106 performs the
- conversion process to the MPEG2-TS with the PTS, DTS and SCR
of the video and audio contained in the seamless information
-set as the initial value, thereby recording data with
seamless playing enabled.

[0125]

In the Iflowchart of Fig. 18, the recording destination
-0f the seamless information is the clip information file.
As previously discussed, a variety of recording destinations

can be set including:

f
dSLEREbRRT - 102 O HIRC e e SEOPRFSEAE PEACSTHE eneTdEr



(d) novie object file;—and-dependingon the-+eceretng— -

destination, an acquisition source is determ ned.
[0126] The infomation. processi ng apparatus of the
present invention such as a video canera perfol ns
the recording process. In the recording process, the
seanm ess information is recorded in the data file
defined by the record format of the content. The
seam ess information remains present as long as the
content recorded on the informati on recordi ng nmedi um
is left undel eted. The information processing =S07P0646
apparatus can read and use the seam ess information
at (nyckimenivhmaséan! ésdeinformation is reliably
and_ a content permtting seamn ess playing

i nf ormation .progcessi ng apparatus] Fig. 19 illustrates
a h@rgaé?%q§FFugﬁzﬁe %?gthe i nformation processing
appar g S« E%ﬁehgf?gﬂgtion processi ng appar at us

havi'ng the information’ recordi ng nedi um processes the

andd@éBend NeS €Y QY fﬂc@ﬁ@nbhaegeﬁﬁa’éf&g{)d%ﬁnc %fe{g-ﬁz:ﬁ'on

An 1 nformation processi ng apparatus 8

souflté Ves 8 drarindd.vi ng a recordi ng medi um 891 to
output a - 60 - SO/P0646 record signal and input a

plE@BiZAlgnal, a CPU 870 for processing data in
accordance with a variety of programs, a ROM 860 as a
r €é6r dindgrapgacnobracps ohraMEPR Paranet dine, raesenry
. 880, an input-output I/F 810 for input and outputting
ANV SUGyRA & VARePnpatesat PAFLPTIFS SUrE HRGIHAIAD
and EVAgf verts 8%} for inputting and outputtin ,
| PYOGEET g M ikt €oORK NPECPEBHBE 830F 0T SHRLTIR it iRt 10m
: r.QC a 0 rocess on NPEG dat T
to SNMEPATNE MEOTE RS PARITRY B (TR o

theS&éﬁ%ﬁﬁtwprQQ%S%e@ﬁﬂe@sb9§f§9&a£§&§rféﬁgEﬂgiﬂgéégﬁt as

t hese el-enents.
long as the content recorded on the information recording

- medium is left undeleted.r The information processing
-apparatus can read and use the seamless information at any
time. The seamless.information is reliably acquired, and a
content permitting seamless playing is always recorded.
[0127]
-.[5. Structure of the information processing apparatus]
Fig. 18 illustrates a hardware structure of the
information processing apparatus. Tﬁe information
- processing apparatus having the information recording medium
processes the data, thereby performing the data recording
process. An information processing apparatus 800 includes a

drive 890 for driving a'recordiﬁg medium 891 to output a

acqui red



[0128] : The data recordi ng process-—+s—descri-bed———— s

bel ow. One of two signals, nanely, a digital signa

“and an anal og signal nmay be input The digital signa

may be input via the input-output I/F 810, and is

converted into storage format data through the MPEG

codec 830, the CPU 870 and the TS processi ng neans

820. The resulting data is stored on the recording

medi um 891. [0129] Thg%analog signal is input to

‘the input-output I/F 840 e AID and D/ A converters

841 convert the analog signal into a digital sigr’F0646

The MPEG codec 830 codec converts the digital S|gna
reOPﬁé FSIPR bR FPHedn 1800 damadnt 8 €A OTE pEer f r om

he MPEG.codec 830 into data in the record format and

"rDFﬁéﬁlQiH o8 tHe FELRANNTS dHtR - Snari ity retdpER RS, - a-

ram f or

Romgégguglng $ e |nq%fg%§§%§k¥gégfépﬁﬁaﬁr6%@5% ?%m%ﬁ?ﬁ%ﬂia
mem@Pyt B0 ROM 8@%}1‘& %é%%ﬁ}t{glﬂ/glegl% fto? uth on, of Ltl’l%cdlng

program a me paraneter

digehd anghsks Ves @_sagalﬁwd@ﬂﬁ& 4/@384501313’4:1 a/D @l D/A
present invention has been discussed in det ai

convetes efte far thpparineCwndy Rbedi MBHt Snallhe Slgnals, an
enbodi nents of the present invention can be changed -

MPEGr cagelt f§ 3 o peutfcdopargt iamg ehrodet hbeoseopearsd 4 hiecode
present invention. The enbodi nents of the present

 profagandh A AR Bec R SiEseRSSedntoneany h Aoz mApoSEEng

the present _invention is not intended to
s ?J]Pﬁ%{fi‘s q‘t Y| BLEFSTHEACENPES §Pb pRCHImaHi iy

alllfﬁgg@léﬁgméhtgnern1ned solely by reference to the
clarnmns. ’

{0128]

The data recording process is described below. One of
two signals, namely, a digital signal and an analog signal
may be input. The digital signal may be input via the
input-output I/F. 810, and is converted inte storage format
data through the MPEG codec 830, the CPU 870 and the TS
p;ocessing means 820. The resulting data is stored on the
recording medium 891.

[0129]

The analog signal is input to the input-output I/F 840.
The A/D and D/A converters 841 convert the analog signal
into a digital signal. The MPEG codec 830 codec converts
-the digital signal. The TS processing means 820 converts
the output from the MPEG codéc 830 into data in the record

format and then stores the resulting data onto. the recording



[0132] T~ Theseries-of-—process—steps-desertbediA——om-

this specification may be perforned using hardware,
software or a conbi nation thereof. |If the process
steps are perfornmed using software, a program of the
software may be installed on a conputer nounted in a
dedi cated hardware or nay be installed on a
gener al - purpose conputer that can execute a variety
of processes. [0133] - 62.- 50720646 The
program nmay be pre-stored %h a recordi ng nmedi um _such
as a_hard disk or _a ROV (Read Only Menory). TheS07¥0646
program may al so be tenporarily or permanently stored
meddima8Pénovabl e recordi ng medi um such as one of a
flexible disk, a CDO-ROM (Conpact Disc Read Only-

e FASAT VO ( Magnet o- opt i cal) di sk, a VD (Digital-

ety ARG IS G PCbR ?%E?wi%o‘é%”%%t "

l'i ed QL3 Th
Pr0§gggb%§|?g§r$$cﬁ§fro q%%w%above éeé%?l%l%d e:Pr ram
exeasﬁ%fﬂl 88 HRAIUB 40, h% GRmRYLeBgo The aé&gf@dw@c&ebe

transmitted froma downl oad site to the conputer in a

pariéingebesSaidsditen HId dearvasnakWar koskehy asrdAN (Local
Area Network) and the Internet in a wired fashion.

ThECIHnput er receives and installs the programonto a
recordi ng nmedi um such as an internal hard disk.

[ CBBs PrEenfaingeptopnphagebees desorddrat iion detagl with
speci fication are not only perfoLnmed in the

ref?rﬁ%C%eW é*sheorﬁfefrtﬂd@é@ﬁ 5BEOLABOBEBut B eHhpdinents of
Qr_s ately

thetﬁﬁe% afﬂ%dﬁl GPH KRG Fﬁggég ggs%& l#ﬁ%?ﬁgﬁ ™
coSpELRSD A R AL A S S
emb&Q@heh e bt BN 2R NAUSERYi on have been discussed for
-exemplary purposes only, and the present invention is not
intended-to limit to the disclosed embodiments., The scope
of this invention is determined solely by reference to the
claims.

[0132]

. The series of process steps described in this
specification may be performed using hardware, software or a
combination thereof. If the process steps are performed
using software, a program of the software may be installed
on a computer mounted in a dedicated hardware or may be
installed on a general-purpose computer that can execute a

variety of processes.

[0133]



I ndustrial Applicability 63 SOrP06461-01361
accor.dance_ iththe_present . i nventionr-the-
i'nformati on processi ng apparatus such as the video
canera records data in a manner that permts contents
havi ng di scontinued recording timngs to be played in
a seanl ess fashion. To this end, the information
processi ng apparatus acquires the seani ess
information of a precedypq%%qgord content to-be
applied to a recording process of a subsequent reéorg
content, and records the seanl ess information | nS§/P0646
record file defined by the record format. For

exEipIRE R F@aibes pTEnBopRadi on # sTeewotidad medithe

[ forna$|on lile. The seam ess information

wcﬁ Haihoh

Fedor e YU ﬁ@l‘q nRseRatrsH- HerReFrdl ng Thedi um-

th t ent d t
prol Sl e o i R A SO o PRA TR E %%‘%og’ﬁ a
reme{r%fé%@aoagggah%ée&&mukﬁuasf gad BRdalpf e aisk, a

m ess tion at an
CD-ROMQ(@%&E e Sead 083y &E%%t)' Ofiol %Mi&lxéﬁp—l&ﬁatlcal)
acqui red and contents are al ways- recorded in a nmanne
diskhat pPednibisgsednreSapliag Ddsc); B84maghdd Misk aﬁh a
An information processing apparatus for recording a
‘senipepdelctontmerennt o Te ireftorehikonerecdith ngedipdi way be

conpri si ng: an encoder for perform ng an
SUPRRERi 31y RATEFAS dipidwagie record content,
[0134]

The program may be installed from the above-described
removable recording medium to the computer. The program may
"be transmitted from a download site to the computer in a
wireless fashion or via a network such as LAN (Local Area
Network) and the Internet in a wired fashion. The computer -
receives and installs the program onto a recording medium
such as an internal hard disk.

| [0135]

The variety of processes described in this
specification are not -only performed in the time-series
order described above but alsc in parallel or separately
‘depending on the throughput of the apparatus performing the
processes. The word system in this specification refers to
a logical set of a plurality apparatuses and does not mean
elements contained in‘the same housing.

Industrial Applicability



a data processor for perfornngaTonversion
operation for converting encoded data on the encoder
into data having a predeteimned record format, and a
recordi ng processor for recording onto the

i nformation recordi ng medi umthe data having the
predeterm ned record format converted by the data
processor, wherein in the recording of the

record content having .the predeterm ned record fornmat

to the information recording nmedium the data :
processor is configured for acquiring predeterm’ﬁgziPO646
seanl ess information applicable-to a recording

opE?&iflon of a subsequent record content, and for

o ' | nf ' I s_capabl f bei
inr8ORLEL B | SEANLEP Sl AR 0! 25 SARE R Y

use 0di g OpératToh an

rec6PBYCaSEON PRELARY fok it he sybs egal%%n{ﬁ%ﬁng

I
content;. fur;her wher ei n the sean ess .
distehoinedd ofe GO @S mhgkseast bk PRSTSIPid N Afdmtli=an.

2. The information processing apparatus according to
-fasblianm 1To viligreiemd, hehgecdnifessat Dbor padd@s COTROSES T us

- 64a - accunul ated data anount information of an
acqppre? nete medmdessf itHoreatdder ofit atpreeesinf mcord

recordi ng operation of a preceding record content. -
conggnt to-be applied to a recording process of a subsequent
record content, and records the seamless information in a
record file defined by the record format. For ezample, the
seamless information is recorded in the c¢lip information
file. The seamless information remains recorded on the
information recording medium as long as the content recorded
on the information redording medium remains undeleted. The
~information processing apparatus can thus read and use the
_'seamless information at any time. With this arrangement,
the seamless information is reliably acquired and contents

are always.-recorded in a manner that permits seamless

plaving.

recordi ng the seam e information in a record file



3. The information processing apparatus according to
claim1l, wherein the seanl ess information conprises
time stanp information set in response to the record
format generated by the data processor at the end of
a recording operation of a preceding record content.
4. The information processi ng apparatus according to
claim 3, wherein the tinestanp information conprises
a presentation time stanp_(EiS)., and a decoding tine
staMp (DTS) and the seanl ess information further
conprises a systemclock reference (SCR) as reference
tinme information, each defipedsin the MPEG fornmat.
5. The information processing apparatus according to
cl ai.m 1an virefoeints die ekt sGoRt eftfpars A fdredBcording a
data, and wherein the data processor controls
re¢chred comviesst om top exrat iy roconiver tiag tdien Avisd 1:@am
data into data having the record format, the record
compraingont ai ning an AV streamfile of AV stream data
of a predetermned unit, an attribute file mapping
pl & EnRedest dorariesd cofninhe aAVestodamgf idpertaion on the
address information, and a play list file conposed of
recgrd gttedfe piece of play period data specifying a
-play period of the AV streamdata by a start point
and SAtenBTREREECTr E68r BRR§OrRENGoAV EPNEE rALP NS peant: ion
£ data ontq the information recordi ng nmedium and ‘
Of SOV o ETSELRR S TR PEr (S SR GOReIhe it [daiat dlaving
a fgé W - .66 - SCVPO6%6 ...... .._.6. The information
eSS TG Fp fEFRTs TREEGEdi ABCo claim 1, wherein the
regord gont ent s AV strgan1data, and wherein
the data prodeREBreEdntroPs TheCEdhvereR6A bPeérati on,
: Ltin AV stream data i,nto data haying the
lnéﬁ%%%&%?o?ﬁ%??d€¥g ngér é?ng?% 0 ?gﬁﬁﬁhéhﬁn AV
L LLe edet erm ned
P e Bhte P T2 naghrRg “orab vt LW PREG: REPFBRSO=,
Ofwﬁéﬁefﬂliﬁtﬁﬁ@n}éé$ﬁﬁ£§?a§§r€§§ fé%&%&n&bggen?ng fing
play list file conposed ot at |east one piece o p?ay
thepereddtdanansgecetyiragfarpkaytpethedintotrhatAYnStEC8MHing
- data by a start point and an end point, recording the
medé@ﬁve?%@ddﬁﬁasPr@aﬁﬁaatai@ntonfhgurﬂﬂofnatEOQuiring
recording nedium and recording the seanl ess
pr?fiﬁFﬁF%’ngns‘?W“%ﬁ%Spjr’&j}?OFP%?l‘PFI gpplicab¥e fpea recording

! ! : o o
L R e PR R ARt R T B g S S
oo s ra Pl ! con

the%’%ﬁzﬁié%‘ K ESARGE NG, the ge@&t{;ﬁ& ffi&f}qgﬁgggggyg%

index file set In a directory for a con

rechrd ef@rmdthe 4md or mati on recordi ng nmedi um
further wherein the seamless information is capable of
being used to perform the encoding operation and the
conversion operation for the subsequent record content;
further wherein the seamless information comprises at

least timestamp information.

2. The information processing apparatus according to

claim 1, wherein the seamless information comprises



8. The information processing apparatus according to
claim1l, wherein the data processor controls the
conversion operation, recording the seanl ess
information in a file, containing a set of commands

for controlling playing and set - 67 - SO/P0646 in
a directory for a content recording file on the
i nformati on_recordi ng_nedi um 9. The

i nfointation processing appghatus according to claim
1, wherein the data processor controls the conversion
operation, recording the seamess information in a
manuf acturer-specific data area in a file set in a
acgippdedey fakaacBghpentnfessprding of| @ ohntdenal buffer of
thinforgg%ion recordi ng medi um . 10. The
PnPBFREET oAt prBEesRingt apparaPtding coreragl 2 @f aa m
r% 'g@erein thg datg grocessor perforns an
PrEFPaLrivEReesIvErFRLLLi on process of the sean ess
information in the recording operation of the
subsequent record content and controls the recording
operation in accordance with the seanl ess infoination
on.condition that the effectiveness of the seanless
~information has been verified. 11. The
i nformati on processi ng apparatus according to claim
10, wherein in the effectiveness verification process
of the seam ess information, the data processor
acquires, froma file in a directory for a content
recording file on the information recordi ng nmedi um
identification information regarding an informtion
processi ng apparatus having - 68 - SO7P0646



performed the recordi ng process of the seanl ess

i nformati on, determ neohether the_ identification

i nformation-notches identification information of own

apparatus and deternines that the seanl ess

information is effective if the identification

i nformati on matches the identification of own

appar at us. 12. The information processing

apparatus according to cLaQﬁglp, wherein in the

effectiveness verification process of the seanm ess

information, the data processor perforns an error

des ectiion Dpesakd Ofonh %@&@@gm%wéﬁﬂ%%@& ing to

detection code set in a storage file of the seanles
claimf by mabéoaiandhdeteaniaes ihabrhhei seagbessises time

information is effective if the file has been
stagarinfesmaoldre eefoinfresponsal terghe oredord. format

An information processing nethod of an

13.
JeNERT bF At Y o prdeled sPHECappar at bisthorer@cef di ngeeerding
ntent onto an_information recordi ng nedi um
ope%%ﬁ%é?s§ﬁg§ Preceding «heo Agc St ep of perforning an
encodi ng operation on the record content with an
encoder, . a data processing step of perform ng,

Wid.h grdatia Bracesee prdCMeIS 9R R Al IFWing to
converting the data encoded inthe encodi ng step |ﬁ%o
cladatd hevimgira thredetmrniaed et fiormatonpri 69 -a
~arecord processing step of recording onto the )
- Preis{ioitatlt dn-mee cdraditng! BlEdi urgndnvid escaddgor dcime stamp
(DT$rooce Sﬁg{ﬁq\ﬁt&alrrg@he daqtqi J’?I?%)Irrrlngatt ihoen prf?ldr?:theerrm cn<:>en§jprriesceosr da

system clock reference {(SCR) .as reference time information,

each defined in the MPEG format.

5. The information processing apparatﬁé according to
claim 1, wherein the record content is AV stream data, and

wherein the.data processor controls the conversion
operation, converting the AV stream data into data having
the record format, the record format'containing an AV stream
file of AV stream data of a predetermined unit, an attribute
file mapping play time information of the AV stream file to
address information, and a play list file composed of at
least one piece of play period data specifying a play period
of the AV stream data by a start point and an end point,
recording the converted AV stream data onto the information
recording medium, and recording the seamless information in

the attribute file.



data processing step;and -n—t-he—r-ecor-di-ng—of.
the record content having the predeterm ned record
format to the information recordi ng nmedi um the

met hod further conprises a seanl ess information
recordi ng control step of the data processor of
acqui ring predeterm ned seanl ess i nformation
applicable to a recordi ng operation of a subsequent
record content, and recordugg t he seanl ess
informati-on in a record fil® defined by the record
format; and further wherein the seanm ess S07P0646
information is capable of being used to performthe '
encodi ng operation and the conversion operation for

th suq%fque t record content; further wherein
t h‘ga‘s“éa eeslélr} "

| 150 of mafy - 14. The infornption processing
“ et hocﬁ%%érl | 5% GOEPAPRTIR S Rhet 2iAY (g es@atptas and
I Nfudye¥RliinoRLEOARELS | at ed dat a, anount )
i nfor mat i on of gg%éi ﬁ?%%%%u??r&mg‘rs ?H@ EREBeeT L on
op¢iveriang @oreresahding gPeLAtd a;preceding, .
record content. g 15. Theé$ﬂf%%ﬁ%ﬁ$%% %?BéeQ@Yh@Q
thersgwed-dadoamditpgthe eé@bml&nw@fc%%atiﬁgngeém B¥Sstream
.information conprises tinme stanp information set in
filesfoRde staeaedataort 4 qrredetermi®Rd uBEREr a4 5k DY bute
f.-the data processor at the end of a recording
L S5pEPRPIOA BiaY pibe et frrmagtiond aforthentV dbredheriie to

add-Afer mation processing nethod according to
. ress lntormation, and a play list file composed of at

least qne piece of play period data specifying a play period
of the AV stream data by a start point and an end point,
recording the éonverted AV stream data onto the information
iecording medium, and recording the seamless informati&n in

the play list file.

7. -The information processing apparatus according to
claim 1, wherein the data processor controls the conversion
,opergtion, recording the-seamleés informétién in an index
file set in a directory for a content recording file on the

information recording medium.

8. The information processing apparatus according to
claim 1, wherein the data processor controis the conversion
cperation, recording the seamless information in a file,

containiqg a set of commands for controlling playing and set -

CHRZEARR BRCEDNPHILS PR AEES BCLODBEL@MPO - e



- 70 - claim 15, wherein the timestan -i-pormati-00 .
conprises a presentation tinme stanp (PTS), and a
decoding tinme stanp (DTS) and the seamnl ess

i nformation further conprises a system cl ock
reference (SCR) as reference tinme information, each

defined in the MPEG format. 17.- The i nformti on
processi ng nethod according to claim 13, wherein the
record content is AV stream._data, wherein the

data processing step conﬁ?i'%é'controlling t he
conversi on operation, by converting the AV strean$C7E0648
. data into data having the record format, the record
1nf 3 frpfcettmifivizng sanAwnst reanrfihe Bl AVstineam dat a
inpéygg@redeternined unit, an attribute file mapping

B ++Me LSS AARE BRAGERE-he  AV--st-r-eam file to .. ..

address information, and a play list file conposed dfm-HMMWMMmm

at | east one piece of play period data specifying a

pl ay pekLo . AV eamdata by a start point

an? an@gﬁdggg§¥#%%%éﬁié%gﬁﬁﬁﬁﬁﬁﬂiﬂ§ RELEBNIETPEH ;Y to
clasint @gMgalra i ant et ot i ' ing, medi um .

and i wher ei n tﬁgté2%%§€§%é€£f%$ﬁ%%ﬁgn%PSCSPH?ﬁ551°n
opTItiKel, stepraoNpr iBeSsEAEs NhiNGataN! 235,

information in the attribute file. 18. e
marjyfegtmaeiconppeotes siaiga retdwdirmec @idiengetoi £l 2l M A3etory

wherein the record content is AV stream data, wherein
for Re cgatanpr seecsding stike conphrties enfoenttaobh | AGcordidy
neds SO7P0646 the conversion operation, by converting
ST AV stream data into data havi ng the record

format, the-record format containing an AV stream

file of AV stream data of a predetermned unit, an
tiime information of the

atigi b fa i.ng_pl.a ,
At il [ e R g o2 BE  post A Gy SR GAYRG to
lakist, fivh€r&ONRGsE | 0 iece of play
© aperiod dat a speci?5?%bigcﬁﬁgékﬁéggggo5?st%% AV stream
effdataveyess StarisiROIHAbnARRR s8Nd £Ppf, ot segr[ﬁge%)%
e

. _recording the converted AV streamdata onto
infppathet i on tec ordiorglimgdiowsragién of the subsequent
record content and controls the recording operation in
accordance with the seamless information on.condition that

-the effectiveness of the seamless information has been

verified.

- 11. The information processing apparatus according to
claim 10, wherein in the effectiveness verification process
of the seamless information, the data brocessor acquires,
from a file in a directory for a content recording file on
the information recording medium, identification information._

-regarding an information processing apparatus having



wherein the seanl ess information-reeording.control ..~

step conprises recording the seanl ess information in
‘the play list file. 19. The infornmation

processi ng net hod according to claim 13, wherein the
seanl ess informati on recordi'ng control step conprises
controlling the conversion operation, by recording

the seam ess information in an index file set in a
directory fora content recording file on the

i nformati on recordi ng nmedi - 20. The

i nformati on processing nmet hod according to clai m3a®jr0s4s
m?erein t he seam ess information recording contro

PSRN FEFasHngolbiriong sshe st comy eseinaR s@Pehabi-Abt ; on
t he seam ess information in a novie ’

| €C

1 d&oNt ecor.di file on_the information recording

maoli%j‘rlrr}%’{l%’(il i%.fg%ﬂgtilﬁfloi’ﬁa?‘lf%rﬁ&ﬁ%@é%i pgdneehedmines
thae cHdi Gl al wher ei n ggzseantess

i nformati on f%c%bgk%gagﬁ%?r%ﬁ tAyRpitsele
ideonifieldting theceRRVEES| R tion, by.recording

the sean ess infornat?on ?ﬁaggagﬁﬁf§8F5¥éF%EﬁE%??iQ? own
appfataguar.ea in a file set in a directory for a content

recording file on the information recordi ng nmedi um

22. The information processing nethod according to

clﬁ%n113, further conprising a content recording

cohfr ol TR tigf Ematient procegsingt Mopdeatdal dccording to

0CesSso an effectiveness verification process o
Cla?&eigéaﬂﬁggngrﬁQN§ﬁﬁiQﬁfQQ¢iWﬁ@€BSCtmrﬂfipanﬂﬂﬁﬂﬁﬁa&ess

t equent_record content and performng a
of ghe Egaﬁi%g%?%ﬁ%b Yol tOFefatroproeesmromdafoens an

content reco

errrt Rether 562 i.nf or,mati on Qn condition that the
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13. An information processing method of an information
processing apparatus for recording a record content onto an
-information recording. medium, comprising:

- an encoding step of performing an encoding operation on
the-re;ord contenﬁ with an encoder,

a data proceséing step of performing, with a data
processor, a conversion operation for converting the data
encoded. in the encoding step into data having a

predetermined record format,

' ecor di.n )
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- 73 - recording nmedium identification informtion
regardi ng an information processing apparatus having
performed the recordi ng process of the seani ess
i nformation, determ ning whether the identification
i nformati on matches identification information of own
apparatus and determ ning that the seam ess
information is effective if the identification
i nformati on matches the identdfication of own
appar at us. 24. The information processing
met hod according to claim 22, wherein in the
ef f ectbyenessryees§icat i g, D(Eficﬁééof’cﬁir‘icj‘eo&@d@"ﬂﬁegs
_information, the seanfess information recording
ingenmpsiiost spcoodpnysesdpenf owlithgaane€6+Qr p 86EESEHPN the
d gge ation in accordance wth an error detection code
53t "R 89t BRagEe et erbinederseant efsriat oromteonednin the
t 1.0iLng. that the seam ess information is
daggfg%g%gasg?gtﬁée?1l%n as been verified to be error
free dhal A& Y TJ2 G he recorP cdEUIPYLEL pr %%{eam
for causing an i nformation processing apparatus t
pro@etermist@psedord resaidi Ngo a8 e rid H@recording
i nformation recordi ng medium the steps perfornedx%y
neqdHEn, nflo? rregtlord pfocEsst nopreppas et Us omld sSi NGiformation

rean(%gﬁ:odin step of performng with an encoder an
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processor, a conversion
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havi ng a predeterm ned record forma
seamless information in a record file defined by the record

format; and
further wherein the seamless information is capable of
being used to perform the encoding operation aﬁd the
conversion operation for the subsequent record content;
further wherein the seamless informatioﬁ comprises at

least timestamp information.

14. The information processing method according to
claim 13, wherein the seamless information comprises
accumulated data amount information of an internal buffer of
the encoder at the end of a recording operation of a

preceding record content.

15. The information processing method according to
claim 13, wherein the seamless information comprises time

stamp information set in response to the record format



a record processing step of recording onto the

i nformati on recording nedium wth a record

processor, the data having the predeterm ned record

format converted in the data processing step, and

in the recording of the record content having the

predeterm ned record format to the information

recordi ng medium the nethod further conprises a

seanm ess information recordgg control step of the

data processor of acquiring predeterm ned seam ess

informati on applicable to a recording operation of a

e%ubsggéegt Eﬁcord content, and recordi the seanl ess
IPhFBriEL PEn TR 92 FEcBFECTFFer dafi hedl Byt AE #ekefdrding
t her wherein the seanl ess

Opg?%g?natsgnalgr%gﬁng% BT e ng°UsEd t o perform the

encodi ng operation and the conversion operation for

t he subsequent record content; further mherein
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apparatus and a net hod for perforn1ng a data
recordi ng process that pernits seanl ess playing are
provi ded. An information processi ng apparatus such as
a video canera records data in a manner that permts
contents having discontinued recording timngs to be
pl ayed in a seam ess fashion. To this end, the

i nformati on processi ng apparatus acquires seanm ess
informati on of a preceding record content to be
applied to a recording process of a subsequent record
content, and records the seam ess information in a
record file defined by a record format. For exanple,
the seam ess information is recorded in a clip
information file. The seam ess information remains
recorded on an information recordi ng nedium as | ong
as the content recorded on the information recording
medi um renmai ns undel eted. The i nformati on processing
apparatus can thus read and use the seanl ess
information at any tine. Wth this arrangenent, the
seanm ess information is reliably acquired and
contents



are always recorded in a manner that peLmts seanl ess
pl ayi ng.

claim 15, wherein the Cimestamp information comprises a
presentation time stamp (PTS), and a decoding time stamp
(DTS) and the seamless information further comprises a
system clock reference (SCR) as reference time information,

each defined in the MPEG format.

17. The information processing method according to
claim 13, wherein the record content is AV stream data,

wherein the data processing step comprises controliing
the conversion operation, by converting the AV stream data
into data having the record format, the record format
containing an AV stream file of AV stream data of a
predetermined unit, an attribute file mapping play time
information of the AV stream file to address information,
and a play list file composed of at least one piece of play
period data specifying a play period of the AV stream data
by a start point and an end point, and by recording the
converted AV stream data onto the information recording
medium, and

wherein the seamless information recording control step
comprises recordihg the seamless information in the

attribute file.

18. The information processing method according to

claim 13, wherein the record content is AV stream data,

wherein the data processing step comprises controlling
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the conversion operation, by converting the AV .stream data

into data having themrecord.format,'theurecord-format-

containing an AV stream file of AV stream data of a
predetermined unit, an attribute file mapping play time
information of the AV stream file to address information,
and a play list file composed of at least .one piece of play
period data specifying a play period of the AV stream data
by a start point and an end point, and by recording the
converted AV stream data onto the information recording
medium, and

qwherein the seamless iﬁformation recording control step
comprises recording the seamless information in the play

list file.

19;‘ The information processing method according to
"claim 13, wherein the seamless information recording control
step comprises controlling the coﬁversion o#eration, by
recording the seamless information in an index file set in a
~directory for'a content recording file on the information

recording medium.

20. The information processing method according to
claim 13, wherein the seamless information recording control
step cbmprises controlling the conversion operation, by

-recording the seamless information in a movie object file in



- 72 -
S07P0646

a directory for a content recording file on the information

recording.medium.

21. The information processing method according to

- claim 13, wherein the seamless information recerding control
step comprises controlling the conversion operation, by
recording the seamless information in a manufacturer—-
specific data area in a file set in a directory for a

content. recording file on the information recording medium.

22. The information processing method according to
 claim 13, further comprising a content recording control .

" step for performing, with the data processor, an
effectiveness verification process of the seamless
information in the recording operatioﬁ of the subseqguent
record content-and per%orming & content recording control
operation in accordance with the seamless information on
-condition that the effectiveness of the seamless information

has been verified.

23. -The information processing method- according to
claim. 22, wherein in the effectiveness verification process

oL the seamliess information, the seamless information

recording control step comprises acquiring, from a file in a

-directory for -a content .recording file on the information
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recording medium, identification information regarding an
information prooeSsing apparatus haring performed the
recording process of the seamless information, detérmining
whether the identification information matches
identification information of own apparatus and determining
that the seamless information is effective if the

identification information matches the identification of OWTL

apparatus.

24, The information processing method according to
claim 22, wherein in the effectiveness verification process
of the seamless information, the seamless information
recording control step comprises performing an error
detection operation ih accordance with an error detection
code set in a storage file of the seamless information and
determining that the seamless information-is effective if

the file has been verified to be error free or alteration

free,

25. A computer program for causing an information
processing apparatus to perform steps for recording a
content onto an information recording medium, the steps
performed by the information processing apparatus
comprising:

an encoding step of performing with an encoder an
encoding operation on the record content,

2 data processing step of performing, with a data



processor, a conversion operation for converting data
encoded in the encoding step on the encoder into data having
a predetermined record format,

a record processing step of recording onto the
infermation fecording medium, with a record processor, the
data havinérthe predetermined record format converted in the
data proceésing step, and

in the recording of the record content héving the
predetermined record format to the information recording
medium, the method fﬁrther comprises a seamless information
recording control step of the datarprocessor of acquiring
predetermined seamless information_applicable to a reéording
cperation of a subsequent record content, and recording the
seamless information in a record file defined by the record
format; énd

further wherein the seamless information is capable of
being used to perform the encoding operation and the
conversion operation for the subsequent record content;

further wherein the seamless information comprises at

least timestamp information.
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ABSTRACT

- An. apparatus.and.a.method. for .performing a data. -
recording process that permits seamless playing are provided. -
An information processing apparatus such as a video camera
records data in a manner that permits contents having
discontinued recording timings to be played in a seamless
fashion. To this end, the information processing apparatus
acquires seamless information of a preceding record content
-to be applied to a recording process of a subsequent record
content, and records the seamless information in a record
file defined by a record format. For example, the seamless
information is recorded in a clip information file. Tﬁe
-seamless information remains recorded on an information
‘recording medium as long as the content recorded on the
information recording medium remains undeleted. The
information processing apparatus can thus read and use the
-seamless. information at any time. With this arrangement,
the seamless information is reliably acquired and contents

-are always recorded in a manner that permits seamless

playing.



