- 1 S07P0646 DESCRI PTI ON | NFORMATI ONPROCESSI NG
APPARATUS, | NFORMATI ON PROCESSI NG METHOD, AND
COWUTER PROGRAM Techni cal Field [0001] 1In a,
readi ng pgocess or a playing process of a content
stored on an information recordi ng nmedi um such as a

di sk, a data reading process fromthe information
recordi ng nedium an stocage_process of the read data
onto a buffer in a codec, an acquisition and decodphAggsas
process of acquiring accunmul ated data fromthe buffer
in the codec and decrypting the acquired data are
perforned. The codec iﬁgﬁﬁgégTéﬁNencoder encodi ng

i T A e IR e
i or mat i on 1 G g e T SN 0d on the

buffer in the codec, an overflow can occur on the
internal buffer of the codec in the above series of

Tec%%ﬁ%%§352%§@$' For this reason, a control process is
performed So that a preceding streamis reproduced

fingelﬁollomed by the reproduction of a subsequent
stream “Under this process, play contents may be

I ntgr pUPLedi nkNpebhessWekds, pllE§e28 PeCHESs of2a content
stored on an information recording medium such as a disk, a
data reading process from the information recording medium,
an storage process of the read data onto a buffer in a codec,
an acquisition and decoding process of acquiring accumulated
data from the buffer in the codec and decrypting the
acguired data are performed. The codec includes an encoder
encoding data and a decoder decoding the encoded data. The
codec. thus performs an encoding process and a decoding
process.

[0002]

“When the data read from the information recording
medium is accumulated on the buffer in the codec, an
~overflow can occur on the internal buffer of the codec in
the above series of process steps. For this reason, a
control process is performed so 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.



SO07P0646 [0003] If certain conditions are satisfied,
conti nuous playing becones possible w thout freezing
across a plurality of streanms. 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 seanl ess playing is performed when a videogpy7po64s
canmera is used to take pictures. [0004] More
specifically, when contents are recorded at irregular
ti PR3] seani ess information applicable to data

di ' t t f t he. m .pl ayi .
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sea S Information contalning the buffter stat us
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precedi ng stream The encode process i's thus perforned

rec®@dihbabracpisedet anmined Bl e dmdangrdtsde an encode
destroyed. The streans thus seam ess playable can be

opek@tabaedor] 80@5keakfc@smili=gn rRerd tdd it eealivess a video
pl ayi ng and applicable 3
- camera is used to take pictures.

[0004]

More specifically, when contents are recorded at
irregular timings, seamless information applicable to data
recording 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, fhe seamless
information is acquired. A codec performing an encode
process at the start of recording the subseguent stream thus
‘acquires the seamless information containing the buffer
status information at the end of the recording of the
preceding stream. The encode process is thus performed so
that a predetermined buffer model may not be destroyed. The
-streams thus seamless playable can be recorded.

[0005]

Information permitting seamless playing and applicable



507P0646 during data recording is referred to as

seam ess information. The seam ess information may be
stored on a nenory such as a RAM of an infornation
processi ng apparatus such as a video canera. At the

next data recording, the seam ess informati on may be

read so that seanm ess playable streans are recorded.

Pat ent Docunents 3 and 4 di gcl.ose techniques in which
data is recorded in a manner such that the data mavg7pog46
be seam ess played wth the buffer status information

ysed., [0006] Inp the kno use of the seaniess . .
s Ao chF CTLNS il GSEe R br i FnS6PMge information.
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arrangement, the seanl ess I nformation corresponding to
infléauc tg%ﬁoﬁt%%fj B e8I 48lAt ed fi18d e SR Y - st fbams

case, effect seam ess I nformation cannot be

arAGHIRRE At M8 ede Y AInG tf R f1RX1 AT RABsantbchniques
content recording cannot be performed in a seanl ess

in WeRlaydle MNNIcodR0An 4 RefreMr acieMtatl/the data may
Japanese Patent 3675464 Di scl osure of Invention
be [sRaahlees® d1aBel Saltted y it dmuanddn]ifformation used.
[0006]
In the known use of the seamless information, the

seamless information of last recorded moving image is stored

on a memory such as a RAM, and the seamless information is

‘then referenced from the memory of the RAM. If last

recorded stream. is deleted or an information recording
medium having stored the stream is removed (ejected) 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 content recording cannot be
performed in a seamless replayable manner.

[0007]
[Patent Document 1]

Japanese Patent 3675464
Disclosure of Invention

[Problems to Be Sclved by the Invention]



SO07P0646 [0008] In view of the above problens, the
present invention has been developed, and it is an
obj ect of the present invention to provide an

i nformati on processing apparatus, an information
processi ng nethod and a conputer program  for

recordi ng seam ess information for seam ess playing in
a data file defined by a_cantent record format during
data recording so that the seam ess information gp7ppgas
remai ns al ways usable for playing the content in a
se251ﬁ§? fashion. [0009] It is also an object of the
pr 8 invention to provide an information

rocessin ratys, an i pnformati on rocessi,n .
PR A e R kb ey P phP A RRa: oBERPREGY: fiavention
seanl ess infornption f.roma clip i nformation file to
has) BEEny oy edohahis ShS diani Lhriteric oven Wher5E 954kt

inv%%%gkgfgé§kégﬁﬁkii%ﬂqq%%%ﬁ%mt%yqp}% Egééghﬁ f%ﬁ#gﬁiﬁﬂg, an

recor Ium having stored a ream |l r

TR B sncard TRle el HEPINE" o frox
redc@@l0ly 192 A0CAA3RER Malh & fidiStsaspesds H1d/18g in a
present invention, an infornation processing

datapganat v ffidled @60AIRG t et Qe € HY Rt AR data
i nformati on recordi ng nedium includes an encoder for

recpedfiogmsig tda tetRdisRGniReyAlHirib @ikt 1die etk always
content, a data processor for performng a 5
usable for playing the content in a seamless fashion.
{0009]

It is also an object of the present invention to
provide an information processing apparatus, an information
processing method and a computer program for acqguiring the
seamless information from a clip information file to record
a seamless plavable content even when a‘last recorded stream
is deleted, even when an information recording medium having
stored a stream is removed (ejected) and then reloaded, or
even when power is switched off once.

[Means for Solving the Problems]
[0010]

In accordance with a first aspect of the present
invention, an information processing apparatus for recording
.a record content onto an information recording medium,

includes an encoder for performing an encoding operation on

the record content, a data processor for performing a



SO07P0C646 conversion operation for converting encoded

data on the encoder into data having apredeterm ned

record format, and a recording processor for

recording onto the information recording nediumthe

data having the predeterm ned record format converted

by the data processor, in the recording of the record
content having the predeterm ned record format to the
information recording nmedium the data processor cp7ppgas
acquiring predeterm ned seanl ess i nformation

appli.cable to.a recording operation of a subsequent
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i nf or mat.i on, i.n record file defined . by the recor
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enco at the end rec I ng operation O
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processi ng apparatus of on I'ment of the presen
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stanp information set in response to the record
thef QhRirngenemted iy ithe mdatidin PrHoesEXa rddhesand of

a recording operation of a preceding record content.
acqu@Q@l3lg predetermined seamless information applicable to a
recording operation of a subseguent record content, and
recording the seamless information in a record file defined
by the record format.

[0011]

In the information processing apparatus of one
embodiment of the present invention, the seamless
~information may include accumulated data amount information
of an internal buffer of the encoder at the end of a
recording operation of a preceding recprd content.

[0012]

In the information processing apparatus of one
embodiment of the present invention, the secamless
information may include time stamp information set in
response to the record format generated by the data
processor at the end of a recording operaticn of a preceding

record content.

[0013]



SO07P0646 |In the information processing apparatus of

one enbodi nent of the present invention, the seanl ess
informati on may include a presentation tine stanp

(PTS), and a decoding tine stanp (DTS) and a system
clock reference (SCR) as reference tine information,

each defined in the MPEG format. [0014] In the

i nformati on processi ng appaigatus of one enbodi ment of

the present invention, the record content may be AY7po646
stream data. The data processor may control the
converglon peration, converting the AV stream data

intg t ﬁténﬁ8€WﬁBlPﬂepF8€8F81P8rﬁﬁParFﬁésr8éoP&efornat

contalnln n AV streamfile .of AY.stream.data of a
eGP IRy (AN S0 URE Sy TR e \ﬁﬁee%%f& S bl ay
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onto the information recordi ng nedlun1 and recor
MpEEh€o3e@m ess information in the attribute file. [0015]
In the informati on processing apparatus of one
empgodiment of the present invention, the record
content may be AV streamdata. The data processor may
conhr ehet hefoe@AY bS]l pRoBREEAHORPPE@AYaEt LY ohlke AV
streamdata into 7
embodiment of the present invention, the record content may

and

be AV stream data. The data proceésor may control the
conversion cperation, 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.

[0015]

In the information processing apparatus of one
~empbodiment 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



SO07P0646 data having the record format, the record
format containing an AV streamfile of AV stream data
of a predetermned unit, an attribute file nmapping
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
pl ay period of the AV stream data by a start point
and an end point, recording the converted AV streams7pogsae
data onto the information recording nmedium and
da#%ﬂ o%gln the seanfess information in the play |ist
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processor may control "‘the conversio operati1 on,
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containing a set of commands for controlling playing
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on the information recording nmedium [0018] In the

datianfoortmttinen iprfecessi g apparaiilisy ofedingn, efmodio®stddig
the present invention, the data processor may 8
the seamless information in the play list file.

[001e6]

In the information processing apparatus of one
embodiment of the present invention, the data processor may
control the conversion operation, thereby recording the
seamless information in an index file set in a directory for
a content recording file on the information recording medium.

[0017]

In the information processing apparatus of one
embodiment of the present invention, the data processor may
control the conversion operation, thereby recording the
seamless information in a file, containing a set of commands
for controlling playing and set in a directory for a content
recording file on the information recording medium.

[0018]

In the information processing apparatus of one

embodiment of the present invention, the data processor may



SO07P0646 control the conversion operation, thereby

recording the seamess information in a

manuf acturer-specific data area in a file set in a

directory for a content recording file on the

i nformati on recording nedium [0019] 1In the

i nformati on processi ng apparatus of one enbodi nent of

the present invention, the gata processor may perform

an effectiveness verification process of the seams@s$ogse

information in the recording operation of the

ubsequent record content and control the recordin
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dir@ggg?y for a content recording file on the
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emblodig re@aMoEs & Hen it to N nwieterdi nevheled dhecessor may
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perifofrar mat ie@T <oft iowh apparatius and deterdaes tdmttide
seamess information is effective if the

seamdenstsi findatrinat iiorf dmretHeonr<rording operation of the

.subsequent record content and control the recording

-operation in accordance with the seamless information on

condition that the effectiveness of the seamless information

has been verified.

[0020]

In the information processing apparatus of one
embodiment of the present invention, in the effectiveness
verification process of the seamless information, the data
processor may acquire, from a file in a directory for a
content recording file on the information recording medium,
identification information regarding an information
processing apparatus having performed the recording process
-0f the seamless information, determine whether the
identification information matches identification

information of own apparatus and determine that the seamless

informaticon is effective if the identification information



SO07P0646 matches the identification of own apparatus.
[0021] In the information processing apparatus of one
enbodi ment of the present invention, in the

ef fectiveness verification process of the seanl ess
information, 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 seanless S07P0GAE
information is effective if the file has been

verified to be error free or alteration free. [0022]
may ea%ctg}eda]r%eéqﬁ W%%&Tg UEpARPHF 2t Y present

i nv i,qn, an i nformati on processi ng nethod of an
@@?&ﬁion

in# processi ng apparatus for recording a

regQr C n nto an infor.mation recordi medi um
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acorddured Gl JH @GS Odetidia idat adyidg: the a storage
predeterm ned record fornmat converted in the data
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content having the predeterm ned record format to the
seamifegramdtn formagciandiing ef fEdtive if the file has been
verified to be error free or alteration free.

[0022]

In accordance with a second aspect of the present
invention, an information processing method of an
information processing apparatus for recording a record
content onto an information recording medium, includes an
encoding step of performing an encoding operation on the
record 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 into
.data having a predetermined 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



SO07P0646 nedium a seanless information recording

control step of the data processor of acquiring
predet er mi nedseam ess information applicable to a
recordi ng operation of a subsequent record content,

and recording the seamess information in a record

file defined by the record format. [0023] In the

i nformati on processing nmethpg of one enbodi nent of

the present invention, the seam ess information maygs7ppe46
i ncl ude accunul ated data anount information of an

j.nternal buffer of_ the encoder at_the end of a
medidity @ r?geadfgleﬁﬁit i V2 Pt SRR MEGA KOht P of the

a0 ced i b Lo on, prpcessing. L] of one
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i nvention, the seanm ess Informationmay inc
pregeptation tinme stanp (PTS), and a decoding tine
stanp (DTS) and a system cl ock reference (SCR) as

refrar enee inffoRat AbAr pRbieRs i83C heddbined ohet ReMERent
format. [0026] In the information processing nethod
of aheonaeindiimeantichl the seamless information may
include accumulated data amount information of an internal
-buffer of the encoder at the end of a recording operation of
a preceding record content.

[0024]

In the information processing method of one embodiment
of the present invention, the seamless information may
: include time stamp 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.

[0025]

In the information processing method of one embodiment
of the present invention, the seamless information may
include a presentation time stamp (PTS), and a decoding time
stamp (DT3) and a system clock reference {SCR) as reference
~time information, each defined in the MPEG format.

[0026]

In the information processing method of one embodiment .



SO07P0646 of the present invention, the record content
may be AV stream data. The data processing step nay
include controlling the conversion operation, by
converting the AV streamdata into data having the
record format, the record format containing an AV
streamfile of AV streamdata of a predeterm ned
unit, an attribute file mapping play tine infornmation
of the AV streamfile to address information, ande¢d7pgsacs
play list file conposed of at |east one piece of play
period data specifying a_play period of the AV stream
of §&Fa PT5Y R s AVETYoicRt 4l difeid somtentamfhype AV

converted AV stream data ont Hﬂ;

recording t

st il e SO Rl ] e St
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- information, and a play list file conposed of at

perliealsidatnae spieede ydhoplaay 1l pedaad dater specidyidg-aampldyra
period of the AV streamdata - 12

by a start point and an end point, and by recording the

converted AV stream data onto the information recording

medium. .The seamless information recording control step may

include recording the seamless information in the attribute

file.

[0027]

In the information processing method of one embodiment
of the present invention, the record content may be AV
stream data. The data processing step may include
controlling 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



SO07P0646 by a start point and an end point, and by
recordi ng the converted 1Wstream data onto the

i nformati on recording nmedium The seam ess

i nformati on recording control step includes recording

the seam ess information in the play list file.

[0028] In the information processing nmethod of one

enbodi mrent of the present {mvention, the seam ess
information recording control step may include  <¢g7pggas
controlling the conversion operation, by recording

t he se%niess information in an inde file set in
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fila.content recording file on the information recording

medium [0030] |In the information processing net hod

of [opggenbodi ment of the present invention, the

seanl ess information recording control step may

i nThutdiRe cONEbOhhiNENt BeoeeBYEhE RBLAREr alf Bhe RYibodiment
recording the seam ess information in a

of mheubaetener iswecitfios ,dahe afligsa frifd@ngatid Becording
directory - 13

control step may include controlling the conversion

operation, by recording the seamless information in an index

file set in a directory for a content recording file on the

information recording medium.

[C029]

In the information processing method of one embodiment
of the present invention, -the seamless information recording
control step may include controlling the conversion
-operation, by recording the seamless information in a movie
~object file in a directory for a content recording file on
the information recording medium.

[0030]

In the information processing method of one embodiment
of the present invention, the seamless information recording
-control step may include controlling the conversion

operation, by recording the seamless information in a

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



SO07P0646 for a content recording file on the

information recording nedium [0031] The information
processi ng net hod of one enbodi nent of the present

i nvention may further include a content recording

control step for performng, with the data processor

an effectiveness verification process of the seanless
information in the recordingzoperation of the

subsequent record content and perform ng a content q57p0g4¢6
recording control operation in accordance wth the

seam ess .information on condition that the

h
Lorapf EANNPETTe 8 T 4w &s e gt Tdn: rast Heekrfing

verified. [0032] In the information processing nethod

meqﬁ“mdne enbodi nent of the present ‘invention, in the
effgggh eness verification process of the seam ess
in#orna ion, the seam ess information recording

CO@Lgokn%?mamni ¢lude ;3¢ gui [eir;gl%’g o %'Heate{qiedo%iim%n% of

directory for a cohtent Trécor iI"'é on
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ormation regarding an or mation processing

recRRANAt St ING t RErd MR 418 REONMH 119 M OCess, of
the seam ess information, determing whether the
proic@enriof,i Gal iedF ddtiardrrtd PR dratiches i difetddd £atd Onche
i nformati on of own apparatus and determ ning that the
seagdanised s fiorheriatn dm ithefdReidding foddi&ation of the

identification information matches the identification
subskcommt- r®btord content and performing a content recording
control operation in accordance with the seamless
information on condition that the effectiveness of the
seamless information has been verified.

[0032]

In the information processing method of one embodiment
of the present invention, in the effectiveness verification
process of the seamless information, the seamless
information recording control step may include acquiring,
from a file in a directory for a content recording file on
the information recording medium, identification information
regarding an information 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 identificatiocn of own



SO07P0646 apparatus. [0033] In the information

processi ng nmet hod of one enbodi nent of the present

invention, in the effectiveness verification process

of the seaml ess information, the seam ess information

recording control step may include performng an

error detection operation in accordance with an error

detection code set in a stofage file of the seamnl ess

i nformati on and determ ning that the seam ess SOTP0646

information is effective if the file has been

verified to be error free or alteration free. [0034]
2PAAT Utor dance with a third aspect of the present

inx@pﬁgﬁn, a conputer program for causing an

in 'on  processing apparatus to record a content

on i rmation_ recordi_ ng nmedi i | udes an .
enCOdTHG SPRS OF Bart BFRRG =M K (Bh Hael prodiment

of &0 .Illégseq&eriq{‘}egﬁio&l,t hl_% rt%%eoré\?mfif??%%?esg \gﬁf‘fication

procéssi ng step per'f or m ng, a processor,

proeaAN SN QPE{Ald On ﬂrﬁﬂ%@}!ﬂ% dat 8, gncoded i n

the encoding step on the enco into data having a

infRrefetin Reb F e8GRl GIRPBL s 860F di RE DEES HBESERPg an
of recording onto the information Tecordi ng medi um

erriirt Rick e JtRGAT bHERAESSOrin thedadth haviiieh tAe error
predeterm ned record format converted in the data

detpradessicugiesteyy, and istdihmye recos dhnocid ddemresord
content having the predetermned - 15

“information and determining that the seamless information is

effective if the file has been verified to be error free or

alteration free.

{0034]

In accordance with a third aspect of the present
invention, a computer program for causing an information
processing apparatus to record a content onto an information
recording medium, includes 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
predetermined 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



SO07P0646 record format to the information recording

medi um a seam ess information recording contro
stepofthedata processor of acquiring predeterm ned

seanl ess information applicable to a recording

operation of a subsequent record content, and

recording the seamess information in a record file
defined by the record formajg [0035] The conputer
program of the present invention may be supplled|§b¢§0646
conputer-readable formin a recording medium or

i cati on di le 0 a corrput er s St em t hat Can
reC&M Gt 419 SR e T B YR P

di h
seanﬁc?'ss 1ﬁlnﬁc rdréaetlonréi‘ 2 I}r% cs %n(g]’ :ﬁgtquﬁongﬂﬂg%:% on
t t t
o SSPRPLL SRR, S TS SR P
app-ﬁll%sa%l@dco()tahq_fec%mﬁ ;{eieﬁaabe oerTc’ oaf]d elsdu ?tfl%% ?%ecord

he present inventi O cone apparen rom

rﬁ:%srﬁ:“ RidPe Hrdihg %@m%&flﬁf&ﬂﬁsﬁm%n a record

i nvention and t he acconmpanyi ng draw ngs

fileperifireat N tHhe Mt usiam refers to a |ogical
set of a plurality of apparatuses and is not

negessanily limted to el ements housed in a single
casi ng. [Advantages] [0037] - 16
The computer program of the present invention 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 CD, 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
td the program.

[0036]

These and other objects, features and advantages of the
present invention 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 limited to elements housed in a
single casing.

[Advantages]

[0037]



SO07P0646 | n accordance wth the present invention, an
i nformation processing apparatus such as a video
camera records data in a manner that permts contents
having discontinued recording timngs to be played in
a seanless fashion. To this end, the information
processi ng apparatus acquires seanl ess information of
a preceding record content j¢(o0_be applied to a
recording process of a subsequent record content, «3R¢gga6
records the seam ess information in a record file
defined by a record format. For exanple t he seaml ess
|nEBrﬁﬁFPBQapger@&GPdEHelHr§S€P| IPNESEARE 0R ™ i | €.
seanl ess i nf.ormation renalns recorded on an

mfomtﬁ% EFOPECHG rPHER U s orfg & PP s
on the__information rec. remai ns

recroeﬁf’ S8 e MRSt 0 Bvoes ?ﬁ%gﬁtaeagfa% jiShatiAl
dlS r‘@%%h%%%oli%qngheclml%%@ &2 hlen naetd q; & marrtlless

I'S arrangerre ea ESS |n

fas']::ls_LoﬁqeI | gl yracau£d gpd « rﬁ@ﬂétslor?rpq:o%e %}c{ :#};%éjxegcus

I n a manner that permts sea ayl ng.

acBIed RidgN «Qfs LG AWM NG o4 %O%edaﬁn¢ &Pl Aok ent

diagramillustrating a structure of an information
to PeOG@pIliREl aRPar s r@fi d @ fyasents 4 %V%Hus%uerﬁ greé’ord

illustrates a data structure of record data in
conit@her, MRndo R RIHECES STHRY sARRAl 1SN Forkbh t 19V H.Qﬁ”eﬁ 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 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 acguired and contents

are always recorded in a manner that permits seamless

playing.

Brief Description of the Drawings
[0038]
Fig. 1 is a block diagram illustrating 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.



Fig. 3 illustrates UML (Unified Mdeling Language)
indicating relationship of a play list (PlayList),a
play item (Playltem), a clip, clip information
(Aiplnformation) and a clip AV stream
(AipAvStream). Fig. 4 illustrates reference
relati onship between the play list and the clip. Fig.
5 illustrates a procedure-aggording to which a clip
of AV streamand a play list are produced when pi Cldf-®5546
is recorded or picked up by a video canera. Fig. 6
i1l ustr tei a Erocedure according to which a clip of
A4S

AVESEr ednt rpray M Qe Tiesalioss Limén Tpnstinss)

._{.s recorde r. picked up b video ¢ ra.. Fig. .7
ind Al ad A TR, S, U Tof (BLAY et Fechria
e PAMNUNE! | LRI REOTA 09 AU, 0. (B LR RL e
i.g. i 1 't ext ensi on data bl ock
an{llfgtcelﬁg gerZ%t;La%qﬁs @qﬁé{%relaér}]‘?)dr mation file. Fig. 10
il kustrat f li.p i.nfar N .ext '
bl otp [ & FafRFEERtey PR opeEhap] AR LR (P I, che

plad Maker i e dataa bl ock [ MakersPrivateData O] in
the extension data block of the clip information

fikeq.FEYi113skrbyskr at @scetiae AbRFrHERY Ghidal &

bl ock [ExtensionData O} contained in an’index file.
clip B ASO&RGG4AGn and a play list 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 list 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 [ClipInfoExt {)].

Fig. 11 illustrates syntax of a maker private data
block [MakersPrivateData ()] in the extension data block of
the clip information file.

Fig. 12 illustrates syntax of an extension data block

[ExtensionData ()} contained in an index file,



Fig. 13 illustrates syntax of a maker private data
bl ock [ MakersprivateDate ()J in the extension data

block of the index file. Fig. 14 illustrates syntax
of an extension data bl ock [ExtensionData O ]
contained in a play list file. Fig. 15 illustrates

syntax of a maker private data bl ock

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

the play list file. Fig. 16 illustrates syntax of &p7ppesas
play list mark extension block [PlayListMrkExt ()]

in_the tension data block in the play list file.
Fi 51917 LPs e LPPORCRESL SUTIESt Ot iPnd K St Irest aldig

the infornatio

f dpb
o1 ISR ASUSIAS BRILE IFE B LG B vacer o

+hd H!Qﬁ%JQ?iQQ a data recording process sequence
pef#ornedjby the information processing apparatus.

Fi g: 190, L I ur f t i_nf.or i,Qn

o G6d5oThg Saustrinet BUEISEEE B PR ARG paock
[ExXcRWA o 00301 Nt d < B [P RIPCESSE gy ppparat us,

an i nformati on processi _ng nmet _hO an a COIT_pUt er

preggam el iihesprasert synkReniion %{aqcec{e%%g%g& _?_Fét%w

with reference to the drawings. - 19 50 he
bldoky gMa ket drg-ides@ndied by) elrered v &b ereitadth theock of
the play list file.

Fig. 16 illustrates syntax of a play list mark
extension block [PlayListMarkExt ()] in the extension data
block in the play list file.

Fig. 17 is-a flowchart 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 of the 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 present

invention are described below with reference to the drawings.



following order: 1. Systemstructure 2. Data format
3. Record structure of seamess information 4. Data
recordi ng process sequence 5. Structure of the
i nformati on processi ng apparatus [0040] [1. System
structure] Fig. 1 diagrammatically illustrates a
functional structure of an information processing
apparatus 100 in accordancegwith one enbodi nent of
the present invention. Fig. 1 illustrates a videoggypggas
canera as one exanple of the information processing
appar at us 100. shown in Fig. 1, the jinformation

They rodEsdinng: &psp;ff%% W@ hreeta Rt emet ok e,

n_encoder, 102, a stream buffer 103, a recording

tol F@E@?&&F@ﬁf&, an information recording nedium1105, a
data p or. 106, and a nenory 107. The encoder 102
oS udneTSEEROL L IICEREE ¢ (STD buffer) 121. [0041]

The cangra,bkogk 101 perfornms a photoelectric
conversion process for converting a |light signal input

- vig.a ﬁ@@érﬁn§9r§@t§£ﬁ05fi§§5m§gggahn§egﬁQEiéﬁD

conversion process, thereby converting photograph

daga !nb@tgiEé&@fdgﬁ§aprJ@@sscggﬁﬁ@nQEOCk 101 inputs
the digital data to the encoder 102. - 20 S07P0646

The . encodetcdfZe perf f 085120 eNE0HUENPHOEBESsi Ag apparatus
accor dance

[0040}

[1. System structure]

Fig. 1 diagrammatically illustrates a functional
structure of an information processing apparatus 100 in
_accordance with one embodiment of the present invention.
“Fig. 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 block 101 performs a photoelectric
conversion process for converting a light signal input via a
lens into 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.



with 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 accunul at or of

data. [0042] Moving inmage data encoded by the encoder

102 is tenporarily stored on the stream buffer 103.

The data from the streambuffer 103 is formatted by

the data processor 106. Theggrecordi ng processor 104
records the formatted data onto the information gnh7ppsas
recordi ng medi um 105. The data processor 106 is a

contro er vin CPU. The data processor 106
<%ﬁ%]é§9 %ﬁiﬂﬁ%ﬂ.ﬂf<ﬁﬂﬁq |Rﬁoiﬁﬁﬁu%ﬂ|%ﬁcordance

wﬁ‘iﬁ@h‘%coi e B SRS oI ol (VB ocisin
enc%llcpl ::_crggy cts strggc eer}L% %erdn Ciatk%uffgeﬁ;fwgﬁgl':)@l2ls is
ned e %%ﬁf&%ﬂﬁ%ﬁ%ﬁt% stores a program

nqugqgly for the data processor 106 to operate. .The
menory 107 is thus a menory tenporarily storing

|nM@%Hﬁb'Qﬁa@@rdﬁﬁﬁtéﬁbodégr poXamRl @n e mamr y ;107
may include a volatile nmenory such as SD- RAM ( Random

temGessS 1 VBITNAd @h &HRONAY i fBOrgs SUthdsifa from
flash nenory. [0043] Fig. 1 illustrates a structure

theofstdw@anvigleFQANEY R B8 fONRaeXadPhe Shet RetknNhbebiakiser 106.
processi ng apparatus of the 21 S0/P0646 present

Thel meertridimg e desfs@maii 40 - qaraeks SiHg Apperaidss dfta onto
.the information recording medium 105. The data processor
106 is a controller having a CPU. The data processor 106
functions as a recording controller generally controlling
processes performed by the encoder 102, the recording
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
--a 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



the present invention is not necessarily avi deocanera.
The informati on processi ng apparatus nmay be an
apparatus that records data onto an information
recording medium For exanple, the information
processing apparatus may performa recording process
on a nedium (i nformation recordi ng nediun) by
recei ving a noving i nage stggamfroma transmn ssion
medi um such as a LAN. The infornation recordi ng nedigyPygag
105 my be one of a variety of recording nedia
including Blu-ray Disc (BD), DvD, HDD, and a
PregERic dRdFSdrmendfe  HHE TAje OTbPIRGATMIS FrRaratus of
i nportant .as I qng as, the informatio recorQJng nmedi um

Ehe) g8 e T dRUFE Tt i THC SRATCR i th % vdeo camera.
Thepheqﬁh%{ HEEF f%&pat.such as A¥§HD andkyas a ‘
f¥i¢i 6 r &SR TR HEETY 100 Poriid SRR TUS

tha*%Ufrfe%ro 3d'a§: p%rnttlot 'a%neiqufon OattiV\Dn arreecasr‘di Onemea&ﬁ'?m. For
stori ng elenentary streans of Vi deo anao aud}%

rei naft er (A [ 4 i
e PR P B Sl Berform <

St Ofii t - her einaft 0 4
wecH 0 R AR b IS (RS SolStinl csom

by AYCHR Bt mothed HARSROIdt :ddiP aPor Bt 4 IHdrvdes: éh

plurality of transport (TS) packets, each having a

‘mediuxeducengish apacket ofhel 8& fytnes: i chherba RBiGkPtmedium 105
i ncl udes a packet header having a 4 byte fixed | ength,

‘mayaibe at@pdl zovafdiedtty ad meqedioaf medid SGVPQe#HNhg Blu-ray

Dis&ogig%, DVD, HDD, and a semiconductor memory. 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
(TS} includes a plurality of transport (TS) packets, each
having a fixed length packet of 188 bytes. The TS packet

includes a packet header having a 4 byte fixed length, an

adaptation field and a payload.



When the encoded data is converted to MPEGQ-TS for mat
data, the data processor 106 adds PTS, DTS and SCR of
the video and audio as tine information used in a

pl aying process. PTS (Presentation Tinme Stanp) and
DTS (Decoding Tinme Stanp) are tine stanps as tine
information for play timng and decode process
timng, and are set as attrppute information for
stream data. SCR (System C ock Reference) serves a$7pggsg
reference tine information. [0046] |In the course of
coqgsr%ing the encoded data into MPE®R-TS fornat data
in 4Pandard dat a recordi ng process, the data

ivel,y i h I f
P BTS00 AMERRT AT KOREORto, \iesRtl e o
h f f t il '
carfersl S8l |9RASHSE N AU SR e B TShR

: ot a4 I : Vi C .
B A T L 2T
prgggiﬁr anmounts of buffer nodels fromthe initial

val ues of a video buffer anount and an audi o buffer

anpypt (Pfre@eﬁ{@t(iéhsﬁ'%fﬁle-r%rtgﬁlg%D%?l@ld@ﬁ‘)s Moreloq iRt Tidle
each apparatus. The encoder 1 thus controls a

- Stalghf erreacdunlsateehAmunti g0 td@ridhe Juffer gmdelciding
not destroyed. To record the noving i nage to be
ands e@toeles plcayads, titmieigseamessrd e mad | ot Sowst@r ed.

The seam ess 23 S07P0646 information contains PTS,
infoFrSadndnSER rofs tardaas tdatmv. nGdRTe@/stem Clock Reference)
serves as reference time information.

[0046]

In the course of converting the encoded data into
- MPEGZ2-TS format data in a standard data recording process,
the data processor 106 successively increases these values
of the time information from appropriate iﬁitial values
thereof set for respective apparatuses while attaching the
. values to the TS. For example, in a standard photographing
process of the video camera, the encoder 102 updates, in
résponse to encode results; buffer amounts of buffer models
from the initial values 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



previ ously photographed and accunul ated i nformati on of
internal buffer (STD buffer) 121 in the encoder. Wen

a next data recording process (photographing process)

is perfornmed, the seam ess information is acquired.

The encode process is then perforned so that a buffer
nodel such as a STD buffer nodel is not destroyed.

The stream data permttingpseamn ess playing is thus
recorded. Separate internal buffers (STD buffers) sb2bpsa¢g
may be set for respectively video and audio. [0047]

end of the r rdi of one strea the encoder
s A L T o o ﬂﬂi}? Vit it aioh 214811 Lnage

buf f f | buf f
predoiily MR gira%l%‘#é ol e R hlfmzaﬂs?n ds
dio. T
1nt%l£fna%r s} auseg&% xd)eolan I oenc er. at aW s?

processor e I’rem)ry store’ t he
nexfoRHEs a‘tléf?}sflﬁ P %@i%%ﬂo%*?f%i‘f) ST Re 1 e
per Y fJL QL GUMOSed: of, # Asia i He0% LTy Q—L%d aUdTIQe encode

PTS, and SCR produced at the converS|on to
prod¥E@+ES thime r £ 048] s Ate He Stiaft £ of ﬁb@@%tsuch as a

phot ograph operation, the data processor 106 acquires

ST he rFeanheste i nfommt i drand he THENDE Ye I 7a a4l
notifies the encoder 102 of the seam ess information.

perflie tamepderanll®ss € grl 4 hisg Py fuiue thecengede -s@darate
SO07P0646 process with |ast buffer anount of the

intienterlndufififfer (I Duffers) 121 may be set for
respectively video and audio.

[0047]

At the end of the recording of one stream, the encoder
102 calculates, for 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 processor 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 MPEG2-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



buffer) 121 set as an initial value. The data
processor 106 can thus performthe MPEQ-TS f or nat
conversion process with the PTS, DTS and SCR of each
of the video and audi o contained in the seanl ess
information set as the initial values. Data enabling
seam ess playing is thus recorded. [0049] As
descri bed above, with the_sganless information stored
on the nenory 107, the seaml ess information 0TPOG4E
corresponding to the recorded stream can be del et g

n the |ast reog{ded stream s deleted, or when t

Do i e AT SRt M i S eres | (STD

d d dth ded,
L L TR L
d he m ti t. b abl
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content recording enabling Seant ess praying cannot be
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pr ocessi ng appar at us e present 1 nvention

valsRaT esm dNfQIdmtiR) demiraconded, iy aléj%}ﬁlg 'I_Legcorded
defined by a record format of = content when

regopdiong is perforned on the information proceSS|ng
-appar atus such as a video canmera. Mdire specifically,

t oApetBstrébatieabsveav ivighditseORldaftiet s i2F o rfRARRAAG

recording timngs to be played in a seanl ess fashion,
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 relcaded, or when power is switched off.
When a next stream is recorded, the seamless information
cannot be reliably acquired. If effective seamless
information corresponding to last recorded stream is missing,
.content recording enabling seamless playing cannot be
performed.

{00501}

In accordance with 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 camera. More

specifically, to permit contents having discontinued



seanl ess information of a preceding record content to
be applied to a recording process of a subsequent
record content is acquired. The seam ess informtion
is then recorded in a record file defined by a record
format. For exanple, the seamless information is
recorded in aclip information file. The seanl ess
i nformati on remains recordeds an an information
recordi ng nediumas |ong as the content recorded %%790646
the information recording mediumremains undelete
The .infaornmation essj ng apparatus can thus _read
e e (e Oeg%e vt o et oWy

arr seanl ess. information is reliab
sealikfd afj@ﬁf&“ Sl R ot et et d bl

m
=PH Ll?etrm A ¢ A R A 7 5 bt acor
A r di
conStteg uml%rl%bécﬁure or%kgﬁalt%evﬁaqﬁé%sescugsés)]{%nti grgtrecoherllng

redBCUAIRG 4 r]:e%%ﬁ:‘?f C@ﬂﬁ Jﬂqéci]eo\X ngq:é%éxo& r?t%rﬂzgt . For

descri bed. As shown I mage ream

@r%éﬂéetéiﬁe\ﬁsd%%%ﬁdﬁ f@&@@&déﬁ 0 Ry SLip

EG- TS f or mat stream an index file, a novie objec

infidvmate@y etitl)e fi IMhe &dimyedd Sltnﬁﬂn@é‘d—lﬁ )rdihd £as arecorded
clip information (diplnformation) file, and a clip

on AM strfeamat(idn pAVSIHEAY Mddunmarss r dad. £ e CoPr A

streamfile 26 SO07P0646 having a predeterm ned data
reagmidedarch ahd iip fovfreroiedn aredod®ing 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.

[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



corresponding thereto are collectively referred to as

a clip. Each of the files is described in detai

bel ow. [0052] [Table 1] File type Maxi mum Functi on

nunber Index 1 Base file managing the entire nedi um
nanmel y, managi ng correspondence between title to be

di spl ayed to user and MyvieObject. In HD AVC format,

play order of playlist to_bggnanaged in Myvieoject

file is managed within netadata of index file. S07P0646E
Movi eObject 1 In BD-ROM format, MvieCbject file

fied. |
U amwgat;@g;dga' PSS e

ref erenced, relatlon et ween st and title
COTTESEANTGY E@V‘ i o e Y o %ela?e%ob@ fR @ clip.
I t r| inal title.. Play |st t Reg|stered
Eacg %%Lg%Or qreé%r§rﬁfeQﬁ 5 6 r or played
i ? V'rtual Pl aylist for produ0|ng user-defined
|s playlist in non-destructive editing. Having
no @5b@efg the virtual Elayllst itsel f but

al Al nlavlict fAr
—O+

€Ty eH egtstered—in——+eal Y-St
File typy UMaxz_mum Fuanction
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 format, however,
MovieObject is 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 played 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

playing.
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.

[G053]

The whole information recording medium 105 is managed




playing. Cip 4000 Paired with dip AV Stream and

I nformation containing information related to stream
required to play actual stream Cip AV 4000 Stored in
streamrecorded in MPE&R-TS. Stream AVC i mage dat a
stored in this file. [0053] The whol e information
recordi ng nedium 105 i s nanaged - 27 S07P0646 in a
file type layer of index._Amyindex file is produced
for each title to be displayed toauser.The index fig€ppgsg
nanages a correspondence relationship with a

Movj.eQbj ect flle AVCHD forpmat, the play order
in &, fk}g “renAge tch‘g %k?cfieﬁ"'erObjpé”ttlchi“F}é #Jsl%cjt%aw?fiuced
|nfornat|o recor

fol ARAeE 1N ata Hisied e UL ° f}?eldr? ex i Fife
h

nar2A4 and. Hhe sg%glﬂecnac”ﬁnge atvt-ilg Hade yfases thed; 1, 1e,

fll%' ay'fn HOA*%)S‘: er‘?natAtrheé ‘i{JTeaFekFeoEcﬁ’eEh@ '\{Pé’ ?A&&é by

EIS I st |nte|rfd as an entrance
crd B o e AR Ao gyt {1fidte, hen
an TRFRGeH N6 he dBHAdR dndd e d nﬁ%éal VA A0 er, the

referencing the Mvieoject file. [0055] The PlayLi st
index @inanged fiadfseatdhd idd® e hesdh SlRYRL the title
described in the index file.

[0054]

The MovieObject file manages a playlist to be played.
A reference to the MovieObject 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 managed by the metadata in the index file without
. referencing the MovieObject file,

{0055]

The Playlist is arranged for each title to be displayed
to the user, and contains at least one PlayItem. Each
PlayItem contains a play start point (IN point) and a play
end .point (OUT point) for each c¢lip, thereby specifying a
play period. By arranging a plurality of PlayItems within
the PlayList along time axis, the play order in the play
period may be specified. Playltems referencing different
.clips may be contained in a single PlayList.

' [0056]



to the user, and contains at |east one Playltem Each
Playltem contains a play start point (IN point) and a

play end point (OUT point) for each clip, thereby
specifying a play period. By arranging a plurality of
Playltens within the PlayList along tinme axis, the

play order in the play period may be specified.

Playltenms referencing diffepgnt clips nmay be

contained in a single PlayList. [0056] - 28 SO?PO@%@90646
The ref erence relatlonshlp between the clip and the

éLISt ma %%éﬁgg§%%§ se For ex gﬁﬁﬁgﬁng%h$

erence r Iatlonshl

Plaa'@t m%éﬂﬁﬂyﬁe%.%ﬁ l%n%“%msv%hioéﬁte%ﬁ S ropﬁi%ﬂaqf% clip

of AR BRI A e o
ouT oa_tritonShIll'Fé tﬁﬁ% é’étﬁb %ﬂip&lskglggpﬁz?eltw l'lle tltZ(Lje and

Real Pl ayLi st is ayLi'st for an |g|na tit
Moxﬂl%dkﬁcé?ftd%y hd Nyt &aRId praer of pFl gyi 4edrs, of divided

video streamrecorded or photographed by the vi

intGARR=A-p it s B Wirdeiad IR By S d sqdisadh 19y REoduee

a user-defined PlayList through non-destructive
refedicnidyg.relke idgHiyaltlendd stwihas doigdi p (AV stream

thereof, and a Playltemtherewithin indicates a clip
or[GOﬁGﬂtlon of the clip registered in a
Real Pl ayLi st. More specifically, the

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

[0058]

The VirtualPlayList is used to produce a user-defined
‘PlayList through non-destructive editing. The
VirtualPlayList has no clip (AV stream) thereof, and a
PlayItem therewithin indicates a clip or a portion of the
clip registered in a RealPlaylList. More specifically, the
user extracts a needed play period from a plurality of clips
and collects PlayItems pointing to the play period, thereby
editing the VirtualPlayList.

E0059]

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

Image data is stored in this file.

[0060]



user extracts a needed play period froma plurality of

clips and collects Playltens pointing to the play

period, thereby editing the Virtual Pl ayList. [0059]

The dipAVStreamfile contains a streamrecorded in

the MPEG TS format on the information recording

medi um 105. |Inmage data is stored in this file. [0060]

- 29 S07P0646 The diplnfesmation file, paired with

the CipAvStream file, contains information relatisR@ppeas

to a strean1required to play an actual stream [0061]
abov i.ndex file, the novie aobject

As i.b d
(NBORo B BEDFOPMFELoph lp]rleay DL PRAVLIEE) CRRB Y Faream

fi lglt,lr 2 orxﬁlt%;loarsnak\;ogtrrnga &)dol-f eg].r ag(_?-t i 0 ];alalt Sg’toraqnaﬁn tz_beq AV L

e AVCHD fornat [ 0062] The nanes
plagcgghese%%llegﬂgﬁ' ‘data are exanples only, and

dlfbggg t nanes can be used. The content of each file
data are listed as below (1) AV stream

(ChbpéggEEgﬁgh agggéﬁn%h@aﬁﬁd@Q £GhleP Eﬁfoﬂﬁﬁﬁ'o%bject

(diplnfonration) e clip 1nformtion

(Mo @O3=018 %Qreesii@iédgﬂ ittt e AN SI) e%‘ﬂl@ndtﬁé‘ecllp
Ciplnformation file defines attribute of the

information (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 names 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 (PlayItem): Data specifying a play period
by a play start peoint 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).



correspondi ng AV stream (For exanple, coding, size,

time to address conversion, play managenent

information, time nap, 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 (diplnformation). (4)

Play list (PlayList): Each phay list is conposed at

| east one play item (Playltem. - 30 S07P0646 (Skg7pocas
Nhrk Mark is typically present in the play Iist

P List) and indicates tinme position . in the
r{% ar eeh"ée% i, té’p&ﬁla&tllyoﬁrﬁsﬁﬁhtoﬁél ﬁﬁlrekptléya list

a@r‘ég\ﬂs@aﬁe”edéﬁn%? BtuaT e GORRY G Ht -
Gerfenraawlﬁge#@uﬁ'“ i G B AR
f‘eg}f A%rear% %ﬁge ?fil paismE gsrrgx ztnream

(CI %@lﬂﬁgﬁgabbggkt (e vR! @%jeh%q](%Eﬁyb%e%kmﬂgﬁaéﬂfﬁk

list Pl ayLi s he mark, "t he novie obje

codﬂﬂamrya@ eAtlingnd the t|tIe The present |nvent|on
is al so appllcable to data and files having contents

subst ant taklyskdesti pabyt 0ikRASq redeynhizRed aBYVene
[ 0064]
user).

[0063]

Data and files having the above contents are described
as the AV stream (ClipAVStream), the clip information
(ClipInformation), the play item (PlayItem), the play list
{PlayList), the mark, the movie object (MovieObject), and
the title. The present invention is also applicable to data
and files having contents substantially identical to those
described above.

[0064]

Fig. 3 illustrates UML (Unified Modeling Language)
.indicating the relationship of the play list (PlayList), the
play item (PlayItem), the clip, the clip information
(ClipInformation), the clip AV stream (ClipAVStream)
described with reference to Fig. 2. The play list is mapped
to cne or a plurality of play items, and each play item is
mapped to one clip. One clip can map to a plurality of play

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



Fig. 3 illustrates UML (Unified Mdeling Language)
indicating the relationship of the play |ist

(PlayList), the play item(Playlten), the clip, the

clip information (diplnformation), the clip AV
stream (C i pAVStream described with reference to

Fig. 2. The play list is mapped to one or a plurality

of play items, and each playjitemis napped to one

clip. One clip can map to a plurality of play itermp,pgeae
different in start point and/or end point. One clip g
SO07P0646 ., AV strean1flle can be referenced fron1one

AV Stirgang; H1]1€aH°V’ eoﬁéefaqe&qer# IR .ca”ﬁe fqlwepcarﬁwlarlyf

Onetr %é%(raelnc%d m one (iﬁl Icé"rh he c : g raorp][1 f$r|1e6 K 1
Thec%rlrlgasa&ndecn%%r& acr}jirgc{ q%em I%]y]é%ejlf thI’l file have

struct ure,” Py’ ort er

h
onen%{a)hgﬁlt%t er i es%onc?eﬁqtye rﬁowetag\l/i %regg}ﬁ%e&?%ﬁﬁg this
Stchttli‘lrr %r&%@ﬁ%fééf'l% %eérﬁf bI'ay Irporpaé/eélﬁructlve

referenc froma plurality o i sts.

-fasﬁ'ﬂb%r RAthyY el o rdildd @ﬁttﬂécoﬂcecpldlpc%m & Bf gL enged

froma singlé play list. The clip may be referenced

cliby avhetkNapoimticand the OUT point indicated in the
play itemin the play list. As shown in Fig. 4, a

clifpoge® can be referenced froma play item220 in a

play list 210 while also being referenced froma play

I tehth22dfeutnet pbayigteds 2R: anthe?2d ipnmayplhay item

211 in accordance with a play period defined by an IN
refpgiemceandram a plurality of play lists. Alternatively, a
plurality of 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
OUT 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
peoint 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



OQUT point. Aclip 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 itens 223 and 224 in a play |ist

212. [0066] A procedure ofsgenerating a play |ist

together with a - 32 S07P0646 clip of an AV stream;ppsas
in response to recordi ng and phot ographi ng operations

of e video canera is described wth reference to

Cliﬁ&t - Ad EE9DEH) THRNSS (W BB Y)Y &P Fi gs.

oncBRrl B e T AL OB Rop Tl e
_ witwq:e QR ofe g reEc.orSdi ng propcess in the order (a) .
t roué% (Hi. shiown Tn Fi gs. 5 and 6, one play item

is{§5%g§ssively generated in each period lasting from
when thée user starts recording to when the user stops

regopdi ng.(aMenel SRIAY aSHr gg Sf 1 1§ d)S &%ﬁg@e%ﬁ&&%m

period of the streamrecor or photogra ong

a gnidrattife JrideAM i aalm fdilig dhe ©hd Boidf of Mt ien the

file is also generated. One clip is one unit that
uscGUalcpiReS LM NURUS t oY MO At DTh Pl @Y Ass in the

nanely, real-tinme playing. [0068] Each tine the user
ordgtrar{ay rmen@ulmg,d)a NHK oWl @0tFygs. 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
period of the stream recorded or photographed. Along with
the clip AV stream file, the clip information file is also
~generated. One clip is one unit that guarantees continuous
synchronization playing, namely, real-time playing.

[0068]

Each time the user starts recorxrding, a mark as an entry
mark is attached to the front 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
.sequence numbers in one play list. It is required that the
entry mark is attached to the front of the play list of a
moving image, but a predetermined editing operation can
.shift the position of the entry mark along time axis.

[0069]



mark is attached to the front of the play item (the
entry mark within the play list is referred to as
"play list mark (PLM." Each play itemand mark are
tagged with consecutive sequence nunbers in one play
list. It is  required that the entry mark is attached
to the front of the play list of a noving inage, but

a predetermned editing opegsation can shift the
position of the entry mark along tinme axis. [0069] sn7poe4s
33 S07P0646 The entry mark is an entry position
th&gugh i ch tgg_ user can access .the stream Period%
defl 'fi FBE By PERE 160ABeEUTTVe PO Farlkd oighy which the

riod froma last mark to

pe the end, of, |l ast play.item
uSely S4R AR R rit's | GOCou A By 19 b erne
con%%r&gllt%/j:ve Clgbacprlyermsar ks,Th(eaI{J y porrdiecgd J‘:orf* Irta hae lpa{saé/ Hll |5 ; Sto

i's defined by -arrangi ng play ‘itens an entTy mar [

S n
thel BEPIAY 0rderr 100, Whan e plipved ] stnd Splayed

conti nuous p may ‘be pefforned across two

rectign8ai®y K dH %@ﬁe’natrﬁéq,i,nt'eék{%tel@f'f erTl'g% g/le order

encoder can be overfl own. next reamis

of &heehitdie 1Bl NG Hefd ddd By %f%ﬁiﬂﬁf PEEP items and

conpletéd. For this reason, 'screen 1s Trozen at the
entSW ol ksOfi rstaRap1 dyP@iHer By perfornming the process

with the seam ess information applied as discussed
pr ¢enoously, "seanl ess playing" for

When the play list is played, continuous playing may be
- performed across two AV streams. In this case, the internal
buffer of the encoder can be overflown. A next stream is
played 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 process with the seamless information
applied as discussed previously, "seamless playing" for
continuous playing straddling consecutive streams is
performed. To produce the seamless playing streams, the
seamless information containing the 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]

[Table 2]



conti nuous playing straddling consecutive streans is
perfornmed. To produce the seanl ess pl ayi ng streans,

the seanless information containing the buffer status

and the tine information is stored at the end of the
recording of a preceding AV stream and set to be

ready for use. The seamess information is described

in detail below [0072] [Table 2] - 34 SO07P0646

I nformation Content VIDEO | NPUT BUFFER Accumul at ed 557ppg46
amount _at STD Video VALUE Buffer at preceding

recomfliongafBytes] AUDI O | NPUT BUFFER-Acentul at ed

vipapuliptat pokpraudl 0 | AALLE, B Ier Rl uRf eCe R video

<

varigcording [Bytes] !éﬁ%%é@ﬁgn.ﬁiégéﬁ gﬂiégﬁiégmgnlayteS]

UEI\I FTo

,_

eo—at preceding r Wln@:kﬁwmg:l:{Bytes]

AUTHPGRETIT AR oG S el
VA %tEAprecem ng recordin ,iﬁlﬁrﬁtr BES E\b %"r@ %ﬁ%l%f

VIDEEREM) FdSat precedlrﬁFﬁe%%?Wié@P[@b PReEGIEND SEFR0 Edmg
Fraction of SCR val uel®#t gizkeding recording [27 kHz]

AUDIGOERIL PUISDEO | NPUT [BUFFERE ALMUE & do AAEE O ddNPtBcording
BUFFER VALUE [90 kHz]

VIDEO END DTS PTS of Video at preceding recording
[90 kHz]

END SCR BASE SCR value at preceding recording [90
kHz]

END SCR EXT Fraction of SCR wvalue at preceding

recording [27 kHz]

[0073]

VIDEQO INPUT BUFFER VALUE and AUDIO INPUT BUFFER 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.

VIDEC 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 audio data set as time
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
process timing.

END SCR BASE and END SCR EXIT is system clock reference




are buffer accunul ated anmounts of video and audi o at
the end of the recording operation of the interna
buffer (STD buffer) 121 in the encoder 102 of Fig. 1,
respectively. VIDEO END PTS and AUDI O END PTS are | ast
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 timings. VIDEO END DT§g-%064¢6
decoding tinme stanp (DTS) set at the end of the
recording operation, in other words, is attribute
(SR Gt T RRE SdtE Nk VR i chittatth of the
dec dinq} rocess timng. END SCR BASE and END SCR
reﬁ%ﬁé%QQS §§§F§H§E¥ock reference 35 S07P0646 (SCR) as
ti Ogﬁference information at the end of the recording
operation. [0074] If the title of the content,

"oTR YncORS BLOYS LAk LRnAMROSEdnEY £ Rl Y Y 1s

connecti on condition

o0 Poaly L) PSP ML £ UL o

aying i s possi n ay

cd)t &® df iGRdeEG ' ¢l i .nf.or ' i s
( pl)escr iat];lepllL as C%r?r?g?t %%ﬁéggﬁlgﬁ]%na:%’lﬁ%.lﬁﬁp%#@
wheltHeQ! BRIntQh s HIEESGY Pld Yo 1 0NNSCI AN CONULLObed

nanely, the file nanme of the subsequent
in @hieplpifagr matdan amd cdeaiactdon Conddaisi clip
- information is described as Connection Condition=5, the clip
information has a description of connection condition,
namely, the file name of the subseguent ClipInformation and
Connection Condition=5.

[0075]

[3. Record structure of seamless information]

A record structure of the seamless information in the
information processing apparatus of the present invention is
described below, As previously discussed, the seamless
information is recorded in a data file defined by the record
fermat of the content when data recording is performed on
the information processing apparatus 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

process of a subseguent record content is acquired. The



[0075] [3. Record structure of seam ess information]

A record structure of the seam ess information in the

i nformati on processi ng apparatus of the present

invention is described below. As previously

di scussed, the seamless information is recorded in a

data file defined by the record format of the content
when data recording is perfggned on the information
processing apparatus of the present invention, sugR;ppgas
as the video canera. More specifically, to permt
content,s having di scontinued recording timngs to be

seaplgped 1nd caméddmieds FASH GFCAe s ddintdss 93theltdilon

qQf precedi ng recaord content to be applied to a
detogd) Bing DeproEass dOTH Subs difle X AL ‘dbntSHRT eSS
. cqui r.ed. .The 36 0/P0646 _.seaml ess i nf.or ionis
in R e Tt RS oG R o ST B CHE T ecor d
for6§§6 For exanpl e, t heseanl ess information is
re¢ord8d in a clip information file. [0076] The

se Hbe§§aﬁfé95”§£gggm5%' Pn§eﬁgﬁﬁ%d§gcggd%ﬁ on_an

Informati on recordi ng nediumas [ong as the content

infoes@ided reRoths IR AL neey YNNG HEUIRLAMBINS, rded

undel eted. The 1 nformation processing apparatus can

on &S 113G maRd oS & dNR-d iISRAMRE S MR d A 1AWE.  The
time. Wth this arrangenent, the seanless infornation

inflogmzeliicabby caequimed spph oL Mah s Ay edeaidethe
in a manner that permts seamnm ess playing.

seamless information at any time. With this arrangement,

the seamless information 1s reliably acguired and contents

are always recorded in a manner that permits seamless

plaving.

{0077]

A file management structure for recording 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
(ClipAVStream) 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



[0077] A file managenent structure for recording
files onto the information recording nediumis
descri bed below. As previously discussed with
reference to Figs. 2 through 4, data to be recorded
on the information recording nedium contains a novie
object (MwvieQoject) file, a play list (PlayList)
file, and a clip file. The gtip files contain clip
information (Ciplnformation) file and a clip AV gg7pogas
strean1 (AipAvStream) file. The managenent structure

e file to be ecorde on the informtion

theré Pdf.“ﬁgt%?éhﬁﬁﬁq 15%‘& bt FEWT I eridhtc to
d 7 The f|Ies ?ﬁe ed in lﬁ%ﬁyer structur
dirg A frased AP Y b ] Fert T Gicing

81 |n Fig. 7) is produced on - 37 S07P0646 the
YSH3T6r mat i on recordi ng medium A range under this
dlrggggﬁy is managed by a single recording and
reprodu0|ng system [0078] A directory [BDW] and a

di ﬁee&%xt%gcw%m]a d ar panged yndemn g ieot, re

directory. Thunbnai l l'es having a representatlve

arraiReR ehd Cldi rx%tcﬂrtébt%ﬂwu"bﬂﬁlrﬁb&éfﬁ fﬂ@s having a
arranged under the directory [[AVCHDTIN]. The data

repYloséeiturad-ediiseurs e W td ieheranee ta Bl Gehudnd$ail size
stored under the directory [BDW]. [0079] Only two

aref idreangraneingde e Handex-dddeaf | IebcHminvg . anthaé 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 BDMV directory [BDMV] are a play list
directory [PLAYLIST], a clip information directory [CLIPINF],
a stream directory [STREAM] and a directory [BACKUP].

{0080]

The index file [index.bdmv] describes the content of
the 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 1list. More specifically, the play list



novi e object file [ MovieQoject.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.bdnmv] describessghe content of the

directory BDW. The novie object file S0TP0646
[ Movi eCbj ect. bdnmv] contains information of at | east

. j j.ect. [0081, The play |ist_directory
dlﬁ%m?gﬁehﬁ(@%c@i r to’ﬂr%;l%fa A SAAREL: of Ty el prag® - mpls]

list.. eci fically, the pl [ - S07P0646
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extension fixed to this type o _
is T Qe ondifeedorss [(GhlPliNHbe contains, a dat abase

of each clip. Mre specifically, the clip information
di reogony [CLIPINF] contains a clip information file
[zzzzz.clpi] for each clip AV streamfile. The "zzzzz"
ahead efliphengerinadion” diseatirye-[dIgHRAIFINWIERaRd a
daQQEZse of each clip. More specifically, the clip
information directory [CLIPINF] contains a clip 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 period is an extension fixed to
this type of file.
[0083]
The stream directory [STREAM] contains an 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 contains a MPEG2 (Moving Pictures Experts Group
-2) transport stream (hereinafter referred to as MPEGZ2 TS},
and the file name thereof is "zzzzz.m2ts." In the file name,
the "zzzzz" ahead of the period is the same as the

corresponding clip information file so that the clip

information file and the clip AV stream file are easily



"clpi"™ in succession to the period is an extension

fixed to this type of file. [0083] The stream

directory [ STREAM contains an AV stream file as a

body. More specifically, the streamdirectory

[ STREAM contains a clip AV streamfile respectively
corresponding to each clip information file. The clip

AV streamfile contains a YEGE (Mving Pictures

Experts Group .2) transport stream (hereinafter oyvpggas
referred to as MPE&Q TS), and the file nane thereof

[ ﬂzz%%é¥% ts." Inthe file nanme, the "zzzzz" ahead

is g
FECOHINE VG e TP AHE R TERGIomethg cl i p

infgpﬁgﬁion file so that the clip information file
and clip AV streamfile are easily - 39 S07P0646

5588 uigdces fffZEbé}%y%?k{}%ﬁ%%&%%%%%ibgw ‘y%l”%eg
. i i , nai | . ti t. il.tdt 2.
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unbnai | nar | X contai'ns” a
LipRaid; qi Iy pted, t | rgggﬁ i ne
thurret ho:jl. ﬂ%ﬁ%ﬁ%naﬁl%ﬁ#{e t u%nrhasfll%)t dt _@%%fai %Téa%%
encIRREY RESG IO R dad tBRi ne f ddHIRNA! ITHdBG8 mbnail
corresponding to a clip the user has photographed
£11W tthudbA=2dQ0 terTe it e i1 aglshCoRid andimsees) Nthage .

need encryption. Such a thunbnail inage can be stored
A thtrddhe itthufRral lcdddesgdimibiipido tdt2id GA85]user has
photographed with a video camera can be freely copied and
does not need encryption. Such a thumbnail image can be
-stored in the thumbnail file thumbnail.tdt2.

[0085]

The information processing apparatus of the present
invention records in the files set in 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
decoding time stamp (DTS), and the systém clock reference
(SCR} as the reference time information.

[0086]

The recording destination of the seamless information



The information processing apparatus of the present
invention records in the files set in the directory
structure of Fig. 7 the seanl ess infornmation required

for seanless playing. The seanl ess infornmation

contains the buffer accunul ated anount information of

the video and audio at the end of the recording

operation of the internal_byffer (STD buffer) 121 in

the encoder 102 of Fig. 1, and time stanps at thegp7ppgss
time information at play timng and decode process

e AR LT BTl D e, e

referen feren tlne i nformati on.
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|nf ion 40 S07P0646 nay be one of files
g the clip information file, the p ay i st
éﬁ gﬁi h lip inf [ fil h I li

fl&ﬁs]RQEOEHg §OB|F§UCQQQ1 gssgﬁgr%t%gl%%tt %resent

[ 008 e I nformation proc appar atus of

inviRreIeAt coneeitd %eC%ﬁN%ftt A &A% Sltr{te@rﬂl@tfe&%cﬂj format

the record fornmat data. e record format data

dat@ant anrs Hhe iV f%trrn%af‘ncfdﬂa? @htdites AhStean dala flle as
having a predetermned unit, the attribute file (clip

thel AROAREEEN dfadt|ae)hal’(ﬂﬂﬁj g I;Iﬂ&iéﬂeé}ﬁtnltﬂé@ ud 3 orgvd i on
of the AV streamfile to the address |nfornat|on and

attiti®upleay illiest(dliilpe i(Holdtsiton cOMzEos eehs i ad ﬁre@s;ﬁlaqnetlme
pi ece of play period data (Playltem specifying the
infplranatiper icdd tdfe tAle Mbrsdmepbhledata byiet hedpkay Indbtrmation,
poi nt and the
and the play list file (PlayList) composed of at least one
piece of play period data {Playitem) specifying the play
period of the AV stream data by the play start point and the
play end peoint. The information processing apparatus then
stores the AV stream data onto the information recording
medium. The information processing 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 information is

successively described file by file as below:

(a) Record structure of the seamless information for



play end point. The information processing apparatus

then stores the AV streamdata onto the information
recording nedium The information processing

apparatus then records the seanml ess information in at

| east one of the attribute file (clip information

file), the play list file (PlayList), the index file,

and the file conposed of thg;set of commands for
controlling playing (MvieGbject). [0088] The recei@ppsas
structure of the seamess information is specifically

crlbe with reference to syntax of each file. The
th% %ﬁﬁRQH%?Qﬁ{ﬁE% seam ess information is

I bed fil fil hel ow:
3%?5?9 EPith GEEOGr Wee oo SRrbSE AT SN G L opy Fox
the nggqf the ckip information file, (b) Record

ure of the seanl ess |nfornat|on for the index

File, aad.Ce) Fecard.st RICIHEE o S ion for

|nfornat|on for the pla

theagygyjfygguﬁﬁmg of the seantess |nfornat|on for the
clipiinformation file. Record structure of the

seapgbesg information for the clip information file is
di scussed first. Fig. 8 illustrates syntax of the

strugt peeoceti eneuexarr! @ fofnkhecaellidy d Ayt ADdn for
file. The syntax here is described based
the clip information file.

Record structure of the seamless information for the
clip information file is discussed first. Fig. 8
illustrates syntax of the structure of one example of the
clip information file. The syntax here is described based
on the C language used to describe programs of computers.
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 c¢lip information file. A field
[version number] having a data length of 32 bits indicates a
version number of this file. Each of fields
{SequehceInfi_start_addreés] to
[ExtensionData Start 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.



on the C | anguage used to describe prograns of
conputers. The sane is true of the other syntax
charts. [0090] 1In the clip information file of Fig.
8, afield [type-indicator] having a data | ength of
32 bits indicates that this fileis aclip
information file. Afield [version-nunber] having a
data length of 32 bits indigates a version nunber of
this file. Each of fields [Sequencelnfi start addregslpggsag
to [ExtensionData_Start_address], having a data
qugbglgf 32 Dbits indicates a start address of each
dat Feck in this syntax. The start address is

ERRRETLO s EL R S DT ) DS Y Sl o
I ' bl.ock d.ipl.nf | k_ bl ock
o SR 0 TGN PLSGK S LG PLlafle) oyl Btk ek

contaln Informationrelatlng e Sstream

corft8AY] rietrd Q@ Ade@gidial, %H@aé@éé%gg%le??ﬂed %e%lay

extensi on data bl ock [ Extensi onDat a ned

theBRROMi1standand is extended to be applied to a
recording nmedium [0093] Wth reference to Fig. 9,

t heoexpensi on data bl ock

A extension data block [ExtensionData()] 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 [MakersPrivateData].
The start address is represented by the relative number of
bytes from the front byte defined in the extension data
block [ExtensionData({)]. The information processing

apparatus can acquire necessary data based on the address



[ Extensi onDataQ of the clip information file is
described below. The field [type indicator] in the
extension data block of Fig. 9, having a data | ength
of 32 bits, indicates the extension data bl ock.
Fi el ds [ Program nf oExt start address] and

[ MakersPrivateData_Start _address], having a data
length of 32 bits, respectipyely i ndi cate start
addresses of a data bl ock of a programinformatiorgspgess
extension block [Program nfoExt] and nmeker private
data [ MakersPrivateData]. The start address is
HQEpresented by the relative nunber of bytes fromthe

fLEBé g te defined in the extension data bl ock
3 ronDataQ ]. The information processing

add 5048 %%gr%%%'@éiégi SRR B TRGREE 01, -

RS U e
ma KEBKJr iRfdatg 1data Hliocksd }ir\%}(e:g@flpré £0at a0 - G0t Al n

actual contents to be reco In t e ext enS| on data

actlaackordtedtensicoataldordOP9 +1H Qext@'léi&yscﬁé@é &S1ock

syntax of the clip information extension bl ock
[E{tCrigalorfrefod @l).. A maker I D and a maker nodel code are
recorded in the i nformati on extension bl ock
[ AiopksfioExt O of the extension data block of the clip
Fig. 10 illustrates syntax of the clip information
extension block [ClipInfoExt(}]. A maker ID and a2 maker
model code are recorded in the information extension block
[ClipInfoExt (}] of the extension data block of the clip
information file 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
information 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]



information file of Fig. 10. The information extension
block [CiplnfoExt(Q is set up as an area for storing

the nodel ID (identifier) and the maker nodel code of

the information processing apparatus having perforned

an information recording process. The information
processing apparatus performng the information

recording process records ghe_nodel ID (identifier)

and the maker nodel code of the information S07P0646
processing apparatus in this field in accordance wth

a content recording program The nodel ID and the

makep - mbdel 1dode tRaF SoSYirerer &icdd s Maked RmfGrirtdad

oL QTGRS 0P| S T SRRt D ma S
S0Z2R0646 . Fig. .11 illust es_syntax of the nmaker
they S, éLndfé’(rgT%bﬁjboé}(I%Jl\}gefS(eigérﬁ??/%%gg?%ﬁsmrt Sddress
f1 j tabl ockof. the clip.information file
S o s T i osdd Tt B ot ot it e85, the
datNdeales sl afmm@éﬂrdroeﬁtﬂe%%t & block. The
nunber of maker entries nunber - of - maker-entri es]

U@ &F dldy alddy &f) sl s 4Bk ﬁgﬁtf% nBKeL of

nodel~ codes as device information o rmati on

ma KRITOTERS I dRP&AtsIPeIdQdE Nk | ML PR PFhrmation of the
recordi ng. [0097] A data bl ock [data-bl ock] 301 of

inflirghatlibn privdt A nd S b NG ANRar § ot ey NBKES rifi{ V&t e
data bl ock
recording.

[0097]

A data block [data block] 301 of Fig. 11 is a data
.recording area in the maker private data block
-[MakersPrivateData()]. 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 information (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 information (SCR}, etc. is

recorded at the end of the clip recording. When data

recording is resumed after an interruption of the data



[ Maker sPrivateData O ]. The previously described

seam ess information is recorded in the data bl ock

301. The seam ess information is information required

to record data for seanl ess playing, and contains

internal buffer information of the encoder 102, the

time stanp informati on (PTS and DTS) and the

reference tine information 4SCR). [0098] The clip
information file is set for each clip. The seam es$7pg6as
informati on containing the internal buffer

i nformati on of the encoder 102, the tine stanp

recl%ﬁd%ta%%(%@%mt RTROTOI S hoks 1 fprded as

fornatlon C. is recorded t he end of .the
seailies's, dgry cﬂ%e T RER S et ngP o R S dahs -

o D S e SRS LS.
on SR S A LRI O] L[580 e e

notFlfqeslt%femar{@o%ef gseaigss 4 %‘f | oo £ 10 rf&fg,z e

clipinformation file and noti € enco

encdodR rsadY gss- Ad¥npy Mald Uhcdhe fﬁEégg”béééhJﬁﬂffﬁ@s

t he encode process based on the seanl ess i nformation,

sealQle seXafi@mdidrENGRAe dHHEERS, WHD éhcd@Sto L LL with a
anount of the internal buffer (STD buf fer) 121 set.

lastheuddesr presessyt ke anallemt haudada (orbesepdd ese21
pl ayed by perform ng a conversion process to the

setMPEGRel Sa tfaopmicadddr tIe RESbIIS e &OR of o the seamless
video and audio contained in the seam ess information
playsed bas ganifidmadinmlauesinversion process to the MPEG2-TS
format with the PTS, DTS and SCR of the video and audio
contained in the seamless information used as initial values.
A more specific data recording process 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
syntax of the extension data block [ExtensionData ()]
contained in the index file. The extension data block
[ExtensionData()] in the index file contains a field |
[type indicator] indicating the type of data, data start

address [TableOfPlaylLists start address] and

[MakersPrivateData_start_address] of data to be recorded in



A nore specific data recordi ng process sequence wl |
described with reference to flowharts later. [0099]
(b) Record structure of the seanless information for
the index file The record structure of the seanl ess
information for the index file is described bel ow
Fig. 12 illustrates syntax of the extension data
bl ock [ ExtensionData(] conjgined in the index file.
The extension data block [ExtensionDatad in the gg7ppgas
index file contains a field [type-indicator]

thel[ %%%atl.n%a%%é iﬁg} ft[dat a, d_atna st a(r)t ’ %dndc{,esfsurther, as

ool THIE eSSl ot S Ao 1. <
t ' . and,, furt : | _dat

DL o e e D ok Tt AppP AP BAveDhr: 2 Sgrasata 1.

[T?@hg Pl ayLi sts()] and a bl ock [ Makers

PrivateData()]. [0100] Fig. 13 illustrates syntax of

h i K . s k Br é a
t he; gakes .@iwe&@agg%gcghgg% tol[g“/%%f ﬁlaﬁ{'fel f@g@%%g] g Wn]l_

t he éxtension data e i ndex

blodk FivakekdpriRe v @i Vgl e flatd + HOU0 data block of
[ MakersPrivateDataQ contained in the index file has

thet RadeaNEiglr uctyr e st ey maker 17,1 uate iatadr oGk dd data
the clip information file previously discussed with

bloicéf giMenee sPeivihitgDath () Thedmkamde iiat@datridit otkie has

[ MakersPrivateDataQ in the index file contains a
thedataeblsackicstaret aaddhessiaker private data block in the
clip information file previously discussed with reference to
Fig. 11. The maker private data block [MakersPrivateData()]
-in the index file contains a data block start address
[data_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 [data 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



[ dat a- bl ock-start-address] indicating a start address

of the data block, the nunber of nmaker entries field

[ nunber - of - naker-entries] and a data bl ock [data

bl ock] 311 as an actual data recording area. [0101]

As shown in Fig. 13, the nodel ID (identifier) and the
maker nodel code are recorded in the maker private

data bl ock [ MakersPrivateDayaQl contained in the

index file. These pieces of information are S07P0646
identification information of the information

pracessi.ng apparatus having perforned the information
desF@&%Fﬁfﬂﬁgﬁ?gcess. The nodel 1D and the neker node

00381ﬁ?¥ be referenced to enable seanm ess playing in
the™i rmation processing apparatus. Such a process

ma e.: 0 4 descr.i bed | ater. .[ 0102 The
et B T s o L R e G T S

311?211Mo|¥%r %p%%%?if .aclgu y’tﬁéqeséﬁﬁ@;§%ﬂfé%ﬁ%&g¥%?ﬁlnﬁed

required "to record-data that permts sea

to GRRMANShe cHAH %éﬁﬁi@fgﬂmﬂégQ%%%g éﬁ’gﬁi&%_l%se

encoder 102, the time stanp I nfor

inteppladlebulfFgenerRin VNREE TF «dal andaibt hegs ef @l encane
time information (SCR), etc. At the end of the

staf@C AhdiotehaRi@EeSPTY Rend NIeNMdON N ACeS§ddrate MPEG-TS
apparatus records the seanl ess infornmation conposed of

datiahe anidntréenale faifdrefe iifngy natfmeafi drhe( srepdestd02,at the
the time stanmp information (PTS and DTS), the

endr efferc@rc eetdoreling . process, the information processing
apparatus records the seamless information composed of the
internal buffer information of the encoder 102, the time
stamp information (PTS and DTS8), the reference time
information (SCR), etc. To resume data recording after an
interruption of the data recording process, the seamless
information is acquired so that the subsequent record data
is recorded as seamless playable data in succession to last
reco;d data.

[0103]

(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 extension data block [ExtensionDatal()]
contained in the play list file. The extension data block

[ExtensionData()] in the play list file contains a field



information (SCR), etc. To resune data recording after
an interruption of the data recording process, the
seanl ess information is acquired so that the
subsequent record data is recorded as seanl ess
pl ayabl e data in succession to |last record data.
[0103] (c) Record structure of the seanl ess
information for the play-lhst-file The record
structure of the seam ess information for the plagg7ppgas
list file is described below Fig. 14 illustrates
nt.ax,.of .the extension d t.a bl ock enS|onDataC]

[t} Hﬁ&%&&ﬁ%tﬁéﬁ SryR e fﬁﬁéfperh hsi O dat a
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r ayd st r
oo Lo A S B Bikies 1isc
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Fig. 15 illustrates syntax of the nmaker private data

priblagek dalvk ensiyu viatalatsdi 3A2ndax d he) extensi on data
block of the play list file of Fig. 14. As shown in

Fi g010B] the nmaker private data bl ock
[ MakersPrivateData U in the play
Fig. 15 illustrates syntax of the maker private data
block [MakersPrivateData(}] 322 in the extensicn 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 a data block start address
[data_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 [data block] 331
as an actual data recocrding area.
[0105]
The previously discussed seamless information is

recorded in the data block 331. More specifically, the



list file has the sane structure as the naker private

data block in the clip information file discussed

with reference to Fig. 11 and the nmaker private data
block in the index file discussed with reference to

Fig. 13. Moire specifically, the maker private data

bl ock [ MakersPrivateDatadQl] in the play list file

contains a data block start,gddress

[dat a- bl ock-start-address] indicating a start addre$sppgag
of the data block, the nunmber of nmaker entries fie

%ﬂunber 0 -naker entrles] and a data_ bl ock [data
se qr?c“k‘] %Pﬁl FATE Hat'e restidt fip et de:a | (gL ts
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informati on (PTS and DTS), the reference tine
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after an interruption of the data recording process,

thet hre feeamoes & dimef dnfirineit lich aGR) edis®. t hed d#dme data
subsequent record data is recorded as sean ess

recqplralialy efda&tra an interruption of the data recording

process, the seamless information is acquired so 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 the 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 identification information cf the

information processing apparatus having performed the



in succession to last record data. [0106] Fig. 16
illustrates syntax of the play list mark extension

bl ock [Pl ayLi st MarkExtQ 321 in the extension data

bl ock of the play list file of Fig. 14. As shown in

Fig. 16, the play list mark extension bl ock

[ PlayLi st MarkExt O contains a variety of information

i ncluding a maker I D [nakershDl and a nmaker nodel code

[ maker nodel code] corresponding to the informatiornrpgess
processi ng apparatus having generated the play I|ist,
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recording process to en e seani‘ess playing. uch 4
progegsijmay be described later. [0107] The

illustrated syntaxes have been di scussed with

refreenteukorbbedf abhewkeg hecer deshl WGtWeSed @ith
Record structure of the seanless information for the

refelrepdenfror mhikel @@ 1lidwang Be RGO Sidugtdy e of the
seanl ess information for the index file, and (c)
Re¢ai dRstoudt st euoturbecseankessainnbesmhirermz@ion for
the clip information file,

(b) Record structure of the seamless information for
the index file, and

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

The record structures of the seamless information for
those files have been discussed. In this case, the seamless
information may be recorded in the movie object file. Asg in
other files, the maker private data block
[MakersPrivateData ()] is set in the movie object file and
the seamless information is recorded in this block.

f0108]

[4. Data recording process sequence]

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



the play list file. The record structures of the

seanl ess information for those files have been

di scussed. In this case, the seam ess infornmation nay

be recorded in the novie object file. As in other

files, the maker private data bl ock

[ MakersPrivateData(] is set in the novie object file

and the seanmless infornmatign Ls recorded in this

bl ock. [0108] [4. Data recording process sequencekAppsas
data recordi ng process sequence perforned by the
informati on processi ng apparatus of the present

at ithee bR s Fhyeedd JEFMING effertdif e P ¥ ISwedar t s

of Fi.gs. 17 and 18. The flowchart of Fig. 17 is,
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iTectory s ct'ure ‘of g. [
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of IMhamatien fd.1e, (b) index file, and (c) play l|ist
file, and the process flow of Fig. 17 shows the

proeee¢selip Whicekmathenseankess information is recorded
inthe clip information file. [0109]

(b) index file, and

(c) play list file,
and the process flow of Fig. 17 shows the process in which
the seamless information is recorded in the clip information
file.

[0109]

In step 8101, 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.

[0110]

In step.SIOZ, the recording processor 104 under the

control of the data processor 106 records the converted



In step 5101, the data processor 106 in the
i nformati on processing apparatus perform ng the
i nformati on recording process converts MPEG ES dat a
processed by the encoder 102 and stored on the stream
buffer 103 into MPE&R-TS data at the end of the
recordi ng process. As previously discussed, the data
processor 106 sets the tinmegstanps PTS and DTS as the
time information at the play timng and the decode gy7ppagag
process timng and the SCR as the reference tine
information. The set, information is stored ,

MPE{G@E&& &f%ﬁay BHS H Srefoh QM7 On [ PR ipe Jehiwn o005 .  In

er the control. of the

t he,.recordi n rocessor 104
st Croddis LB SIS HLP CUver Ten Lo% biiter
7R0646, MPER- TS data onto the .information record
aco BTN o SRRSOt e oreth S 18
: cauij.r ffer url at mouni _ i nf or mat | of
R b il Lk
redd¥@dmetd q3,d s, g4 ly recorded on the nenory
107. [011%?1 In step S104, the data processor 106
acquines fromthe nenory 107 the tinme stanps PTS and
DTS, the reference tine information SCR, and | ast
bufhegragcymokat edcammunt priddQismt 119 AfcdedNtIdAlthe
buffer 121 in the encoder 102. The data processor 106
meniolign 10 s tihes & RGeS addfEraptied, rdedmd Ve tHine
seanm ess information in the clip information file.
infohenatdeor dory dest ilnatd guifet hecsgam £56d amount

information of the internal buffer 121 in the encoder 102.
The data processor 106 then records these pieces of
information, namely, the seamless information in the clip
information file. The 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. Subsequent to the recording process of the
seamless information, files required to update other files
are recorded in step S105. 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



information is the maker private data bl ock
[ MakersPrivateDatadl in the extension data bl ock of
the clip information file discussed with reference to
Figs. 8 through 11. Subsequent to the recording
process of the seanless information, files required
to update other files are recorded in step S105. The
data recordi ng process thussgzends. [0112] The
i nformation processing apparatus of the present S07P0646
i nvention records the seanml ess information in the file
n the dlr Ct or ructure, co wth t
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Fig. 17, the recording destination ess
I nflonmation is the clip information file.
previously discussed, a variety of recording

deghi naki @aswchantbe rsatig.nalydivhd Heddordiiny destination
information file, (b) index file, (c) play list file,
of dafk seamless 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 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 to Fig. 18. 1In this process, the seamless
-information recorded in a file such as the clip information
file is acguired, and data is then recorded in a manner that
allows the data to be seamless played. 1In the process of
Fig. 18, the seamless information is recorded in the clip
information file.

[0115]

In step 5201, the data processor 106 in the information



(d) novie object file. [0114] The process of starting

the data recording process in the information

processi ng apparatus is described with reference to

Fig. 18. In this process, the seam ess information
recorded in a file such as the clip information file

is acquired, and data is then recorded in a manner

that allows the data to beggeani ess played. In the
process of Fig. 18, the sean1ess information is SOTP0E46
recorded in the clip information file. [0115] In

step ,S201, the data processor 106 in the information
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proceeds to step S2il. I ng process 1s
wrilthery per ft%rfeq;wyt hawlt JReLH ngyreamiess: playabl fonal

data. [0116] it is determned’in step S202 t hat
wriddehigt itenahat play list is determined to be impossible in
step 5202 in such a case. Processing proceeds to step S$211.
Standard recording process is then performed without
recording seamless-playable data.

[0116]

If it is determined in step S202 that additional
writing is possible, processing proceeds to step $203. It
is 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 seamless
information from the memory 107, and notifies the encoder

102 of the seamless information. The encoder 102 performs

the encode process based on the seamless information, namely,



witing is possible, processing proceeds to step 5203.

It is determned in step S203 whet her the seamnl ess

information is recorded on the nmenory 107. If it is

determined in step S204 that the seam ess information

is recorded on the nenory 107, the seanl ess

information is acquired fromthe nenory 107. The data

recordi ng process using theggeam ess information is

performed. [0117] The data processor 106 ach|resqu%O646

seam ess information fromthe nenory 107, and

notifie e encoder 102 of the seanl ess information.
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[0118 ern1ne in’s

w1t$1e%'@a%ﬁsesé rgﬁ%rmd Uhd et recorded on the nenory
107, processing proceeds to step 5205. The clip

i nforngtion file corresponding to a clip having
undergone |l ast recording process is acquired. It is

thef det esnyeed rinfinthe isearkes$2oisnforBtieN dehimsitared
on the acquired clip information file.

information is not recorded on the memory 107, processing
proceeds to step 5205, The 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. TIf the seamless information is not stored in
the clip information file, the seamless information cannot
.be used. Processing proceeds to step S211 to perform the
standard recording process without using the seamless
information.

[0119]

If it is determined in step $205 that the seamless

information is recorded in the clip information file



The specific recording destination of the seanl ess

information is the maker private data bl ock

[ Maker sPrivateDatad in the extension data bl ock of

the clip information file discussed with reference to

Figs. 8 through 11. If the seamess information is

not stored in the clip information file, the seanl ess

i nformati on cannot be usedggProcessing proceeds to

step 5211 to performthe standard recording proce%%7P0646

wi t hout using the seamess information. [0119] If it
Cor&s d%}e.ninqg Hﬂ&%t p._S205 that the seam ess ,
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[0120] Effective determ nation processes of the

seagfanlse s £ drifaaringt izt st epr 220G d nel e themation file
foll ow ng processes: (1) Verification process of the
appisleer inDaamchrinke: radker povedals Gaflnless playing.

[0120]

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

{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 information are the same model
produced by the same manufacturer. If the maker IDs and the

maker model codes are identical to each other, it is



The maker I D and the nmaker nodel code of the apparatus

havi ng perforned the informati on recordi ng process

recorded in one of the clip information file, the

index file and the play list file are acquired. It is

then determ ned whether the maker I D and the naker

nodel code match the naker I D and the naker node

code of own apparatus. [012d} _This process verifies

that the apparatus having perforned |ast data S0TP0646

recordi ng and the apparatus going to record

seggjess-playable i nformati on are the sane node
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seanl ess information applied. [0122] (2) Verification
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detection code, such as a parity code or a

process is performed with no seamless information applied.

[0122]

(2) Verification process with a data error detection
code

An error detection code, such as a parity code or a
checksum code, is 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

alteration.
[0123]

If the data processor 106 verifies that the file is



checksum code, is acquired fromthe file containing
the seanless information. The authenticity of the
file is thus determ ned based on the error detection
code. The file set in the directory of Fig. 7 is
acconpani ed by the error detection code such as the
parity code or the checksum code. |In step S206, the
data processor 106 acquiresgghe error detection code
such as the parity code or the checksum data set §%7P0646
the file recording the seam ess information. The ata
rocessor 106 then checks the file for any error or .
SrIan S GF Rt {IRe ddihe provekenr  ADBONRR | FpRsis
that. the file is_- , 07PC646 error free or
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processor 106 acquires the seam ess information from
prddes Cliisp gorfrymedd an dH e afshiioddd | 8554 Ak €N A5 1024 .

of the seanml ess information. The encoder 102 perforns
thg0124]

If processing proceeds from step S216 to step S212, 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 (STD buffer) 121 set as
the initial value. The data processor 106 performs the
'-cqnversion process to the MPEGZ-TS with the PTS, DTS and SCR
of the video and audioc contained in the seamless information
set as the initial value, thereby recording data with
seamless playing enabled.

[0125]

In the flowchart of Fig. 18, the recording destination
of the seamless information is the clip information file.

As previously discussed, a variety of recording destinations

can be set including:



encode process based on the seam ess information with
| ast buffer anmount of the internal buffer (STD
buffer) 121 set as the initial value. The data
processor 106 perforns the conversion process to the
MPE&-TS with the PTS, DTS and SCR of the video and
audi o contained in the seamess information set as
the initial value, thereby ggcording data with

seanl ess playing enabled. [0125] 1In the flomcharts%gP0646
Fig. 18, the recording destination of the seanless
information is the clip information file. As

prédi oGeiy dpdeguaédonatidrirety of recording
de§£inations .can be set including: - 59 S0720646

(a)Pel tporRf Sit&rion file, (b) index file, (c) play
list. file nd d) novie object file, and dependi ng
on§Fﬁep}§§bﬁ&Fﬁg%&é§fiﬁ&gion, an acquisition source
IS term.ned, .[0126] , The information-processing
apégfaﬁﬁglgfgpﬂécérgééﬁf i nvention such as a video

.and?gfcgg{eg}cﬂ%gf Q{ﬁk}ehere:]c%%%iq{.rﬁqgieﬂiﬁca aie) ,I nar% haecsquisition

ng process, the seamm ess | ormation |

sou@eoridedidi theLdata file defined by the record fornat
o] the content. The seam ess information remai ns

f
prﬁgggg]as |l ong as the content recorded on the
i nformati on recording

The information:.processing apparatus of the present
invention such as a video camera performs the recording
process. In the recording process, the seamless information
is recorded in the data file defined by the record format of
the content. The seamless information remains present as
long as the content recorded on the information recording
medium is left undeleted. 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. 19 illustrates a hardware structure of the
information processing apparatus. The 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 recording medium 891 to output a



mediumis left undel eted. The information processing
apparatus can read and use the seanl ess information at

any tinme.. The seam ess information is reliably

acquired, and a content permtting seanl ess playing

is always recorded. [0127] [5. Structure of the

i nformati on processing apparatus] Fig. 19 illustrates

a hardware structure of thegginoformation processing
apparatus. The information processing apparatus sn7pogag
having the information recording nedium processes the
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descri bed below. One of two signals, nanely, a
TS diTgiaredpcaitgriddreand arcaraogral ghddus 801 interconnecting
all these elements.

[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-cutput I/F 810, and is converted into storage format
data through the MPEG codec 830, the CPU 870 and the TS
processing 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 codec 830 into data in the record

format and then stores the resulting data onto the recording



may be input. The digital signal may be input via the
i nput-output I/F 810, and is converted into storage
format data through the MPEG codec 830, the CPU 870
and the TS processing neans 820. The resulting data
Is stored on the recording nedium 891. [0129] The
anal og signal is input to the input-output I/F 840.
The A/D and D/ A converters 841 _convert t he anal og
signal into a digital signal. The MPEG codec 830 S07P0646
codec converts the digital signal. The TS processing
nmeans 820 converts the output fromthe MPEG codec 830
medifp &fdt-a in the record format and then stores the
resultlng data onto the recording 61 S07P0646 nedi um

891! F@ 30] A program for executing the information

recordlng process is storegﬁon the ROM 860. In the
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scope of e pres i nventton. ments of
th@0@§§§ent i nvention have been dlscussed for
exenpl ary purposes only, and the present invention is

NOThe present invention has been discussed in detail with
reference to the particular embodiments. The embodiments of
the present invention can be changed or modified without
departing from the scope of the present invention. The
embodiments of the present invention have been discussed for
exemplary purposes conly, 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]



intended to Iimt to the disclosed enbodi nents. The
scope of this invention is determ ned solely by
reference to the clains. [0132] The series of
process steps described in this specification my be
performed using hardware, software or a conbination
thereof. If the process steps are perfornmed using
software, a programof the geftware may be installed
on a conputer nounted in a dedicated hardware or MY 7p0646
be installed on a general-purpose conputer that can
exe%ute a variety of processes., [0133] - 62 S07P0646
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wi rel ess fashion or via a network such as LAN (Local
suplé@d as package software.

[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 also 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



Network) and the Internet in a wired fashion. The

conputer receives and installs the programonto a
recordi ng medium such as an internal hard disk

[0135] The variety of processes described in this
specification are not only perforned in the

time-series order described above but also in

paral lel or separately depgading on the throughput of

the apparatus performng the processes. The word gn57pggag
systemin this specification refers to a |ogical set

of a Slurality appar at uses and does not nean elenents
conPadrféd in the sane housi ng. Industria
Appl i cabili.t
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ac Bréﬁﬁ8é$F¥ﬁFh@&F@s§£F Pﬁ@@ﬁ%ﬁo&ﬁgﬁﬁglqnnf6pﬁhtion

roc ssin% %%paratus such as the video canera. records

Lo, B TYACRRATA T3 COMRBITS Ty (figiee cameta

HE
I "a
di,sgontjnu recording . timngs to be played i.n a.
reclp3E0NNS, LeRANG LD 95 H8.be Blausd L fng
dis.@o?ﬁeﬁﬁfeﬁg r%%%%rcﬁtnlés ¢ IFHEHL L &%, 1 ﬁfﬁgfsﬁ} a seamless
information of a preceding recor content  to be
£asBAR 00 1p £ ILCRIL] NPT QFRSH A1 dh Mg J56H & us
content, and repords the seanl ess I nformation ?rlé?: “
acoifed thd edefiarad iy dhe daGpree f&g{@éceo&% EXAOPL 8,
- the seamess information is recorded in the clip
conitRingr MRt e agdllied Hhe =saadass dPfiFdmdd P ff eBlfiSsequent
recorded on the information recording nediumas |ong
recasd emeenitentandeeededls the seamless information in a
record file defined by the record format. For example, the
seamless information is recorded in the clip information
file. The seamless information remains recorded on the
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.



on the information recordi ng medi umrenmai ns undel et ed.
The information processing apparatus can thus read
and use the seanless information at any tinme. Wth
this arrangenent, the seam ess information is
reliably acquired and contents are always recorded in
a manner that permts seanl ess playing. 64 S07P0646
CLAIMS 1. An information proggssing apparatus for
recording a record content onto an information S07P0646
recordi ng nmedium conprising: an encoder for
perform ng an encodi ng operatlon on the record
content, a data processor“¥dMperforning a conversion

operation, for convertlngfgncoded data on the encoder
i ntto d&f'a *RAPIRG C1a p PEREESSH e dPPECEH St dOfatte atdigg 2
rec rdiQ% roc%§sor for_recordi ng onto.the

recofd cont St dithg et T 191k A HRA et hae

f?%?h rwnned record format converted by the data
Hg)roces or, in the recordlng of the record content

h %hngnEggerp%ggeggrr@oQﬁq_ e%?lr %ﬁzé:%aiq?{g tgl%erlgeclon on the

ormation recording medi ocessor
redyyaﬂdadg%ngredeternlned sean1ess i nformation
appl icable to a recording operation of a subsequent

r egokE+80PBRL s s8Rd rhecoLdicdgrting Seamkess ‘
|nfornat|gn in a recordg l'e g%f%ned by thglfgégﬁﬁratlon

forf omtertdngl R JIHLT MRIHLOBbIPHAEE ST AN APPAE, UPata having
according to
a predetermined record format, and
a recording processor for recording onto the
information recording medium the data having the
predetermined record format converted by the data processor,
in the recording of the record content having the
predetermined record format to the information recording
medium, the data processor acquiring predetermined seamless
information applicable to a recording operation of a

-subsequent record content, and recording the seamless

information in a record file defined by the record format.

2. The information processing apparatus according to
claim 1, 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.



claim1, wherein the seam ess information conprises

accunmul ated data anount information of an interna

buffer of the encoder at the end of a recording

operation of a preceding record content. 65 S07P0646

3. The information processing apparatus according to
claim1l, wherein the seanl essinfornmation conprises

time stanp information setgkn_response to the record
format generated by the data processor at the end Qf;pp646
a recording operation of a preceding record content.

4. _The hnfor tion processing apparatus according to

cl dirm 3PeWABLETRAHE N #ANCESS ik GRRRTAIH T RS9 sEq % to

resentation ti sta (PTS),_and a decoding tine .
C—l—a?t“é?%p ki L e, %ﬁ%@ﬁ%@d&@%%ﬂr%c@m gt ime
[ each ined in the

f ti. f t def MPEG
S R THE" | HTlor o] GIP PITCESS | moE abpars uEo et

j t wh ' t d t t ,
TR i e S g T it o) ceb et ofeeotding
Opé;cqvctiroql f?ii @.Mﬁiﬂd’rﬁsé’%&t%cﬂ{‘ce&@nve”' ng the AV
ata i'nto e

stream ata havi ng record format, the
record format containing an AV stream file of AV
stream data of a predetermned unit, an attribute
fike mappi RE Blraw thide praf@smBEH0 R s A8 AL SIIRANG to
file to address information, and a play list file
cladanisehafeial tHeasdantngs Do Mati Y AspLdkdata
specifying a play period of the AV streamdata by a
prestearta ti@imtt iad e d( B Nt ,and eC Aidhdg hdier TRaVEr 4gs
AV stream data onto the information

-{DTS}) and a system clock reference (SCR) as reference time

‘information, each defined in the MPEG format.

5. The information processing apparatus 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.



recordi ng medium and recording the seanl ess
information in the attribute file. 66 S07P0646 6.
The information processi ng apparatus according to
claim11l, wherein the record content is AV stream data,
and wherein the data processor controls the conversion
operation, converting the AV streamdata into data
having the record format, ghe_record format
containing an AV stream file of AV streamdata of @d-ppe46
predeterm ned unit, an attribute file mapping play
time information of the AV streamfile to address
information, and a play list file conposed of at

| east e piece of .play period data specifying a play
pe “od gt MG TRY t4PPe MOG&EE 1By élpﬁaé@ttuﬁoiarﬁcoéﬁg% to

d .poi_nt recqrding the converted st ream dat a
Clagﬁrt gt Fﬂg} S Cng}el o%e%%recgo?oﬁ%edqw @/X %ﬁ'ﬁeﬁnéc%i’ibar’ngand
th e i nfar, ton.n_ the.play lList file. 7.
e P REG matCon SO bCEST A6 CEp AT AR iR s oy e Ton

opeadi®nl, WEfSIN fhe data, 0 atcémltl{rﬁ%e g%gﬁge having

conversion operatlon, recordi hg the sea

the HQIJRRL 11 QI ridt A HNARX o fd |51t 'ébr{’héjir{ﬁ‘fé afy \Pgs@ream

content recording file on the Information recordin

FilRRJIAURY &t rEgn IfQr Bt i 0 RIREESSINERRRM AL Uy attribute
according to claiml1, whérein the data processor

fileonap@lihg e LoMielsSi@F oraRAT A % TIRCHEI NG L file to
seanmless information in a file, containing a set of
addeemranids drera tciant,r ard rg galay inigs aneh setcom@ysed 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 play list file.

7. -The information processing apparatus according to
claim 1, wherein the data processor controls the conversion
operation, recording the seamleés information 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 controls the conversion
operation, recording the seamless information in a file,

containing a set of commands for controlling playing and set



SO7P0646 in a directory for a content recording file
on the information recordi ng nedium 9. The
i nformati on processi ng apparatus according to claim
1, wherein the data processor controls the conversion
operation, recording the seam ess information in a
manuf acturer-specific data area in a file set in a
directory for a content regerding file on the
information recording medium 10. The informationgyypagag
processi ng apparatus according to claim1, wherein

. _the data processor perforns an effectiveness

In Fe it o HlodesCHS Mt her SeaRt S T1HE oPhratidn in

eration of the subsequent record

. he recording o

0 @&ﬁt{aetiﬁorériroe%odﬁcﬁrrbq $*$He™ecor di ng operation in
accordance with the seam ess informati on on condition
that the effectiveness of the seanl ess infornation

ha§ be% rd fi 11T i nf or mati_on .processin
Apparafis ALESreNG ToP RIS TR Aoty o

c128h{ ect Lyueness, uald fdHat 190, MLoLesS.oRf i e @%Sﬁfejfsion
roma 11 e

information, the data processor acquir es,

opdratd i, eI the WA eCH Al AgG{ide op 4the

information recording nmedium i1dentification

manuHatBld Ok pd @Rl di i A Y O ATeY | O PrOLCESH Y directory
apparatus having - 68 S07P0646 perfornmed the

ford %chﬂjmtp&@ﬁﬁjiﬁg tiel s sl e5S irﬂf@fzﬁ@ﬁi&ﬁhrecording
det er m nes whet her the
medident i fi cati oni nf or mati onmat ches

10. The information processing apparatus according to
claim 1, wherein the data processor performs an
effectiveness verification process of the seamless
information in the recording operation 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 processoxr 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



identification information of own apparatus and

determnes that the seamess information is effective

if the identification information natches the
identification of own apparatus. 12. The information
processi ng apparatus according to claim 10, wherein

in the effectiveness verification process of the

seam ess information, the_dgga.processor perforns an

error detection operation in accordance wWith an errQfsoqs4¢
detection code set in a storage file of the seanl ess

ég e%ﬁtlon and determ nes that _the seanl ess
per tifn f&e° Jf%%tﬁ?%C%St% the eSﬁ%@l%%%nlnformatlonr

verified to‘%f er.r.or ee o alteration free

An
At bt PR Feced Tt HEteor Lah TR OFREL § R Tetches
lde@{t%_c‘f%_sﬁﬁg) apJB’laf aI!‘:lTlfIa 3?(91’{ [ Cord%%?@%%ﬁlﬁgg&%ber%hnes

to an 1 nformatlon reco

cnsencagl 6 SRR RATLOII N AD EPEOZ] Ng. oper @i on on

the record content wt an encoder; ta pr %essing

1déﬂﬂﬂ¥fgaﬂ¥ﬂﬁ‘Hﬂ@éﬁhaﬂ%éﬁ]ﬁbﬁ%ﬁé& {ﬂ@cﬁééﬁ{ ffcatlo% %f own

conversi on operation for converting t enco

apgdrdiigs encoding step into data having a predetermn ned
record format, 69 SO07P0646 a record processing step
of recording onto the information recordi ng nedi um
with a record processor, the data having the

pr édet eiien @t foeaitd ohOpHTRiceaIVRY R thite ad®®ing to
processi ng step, and
claim 10, wherein in the effectiveness verification process
of the seamless information, the data processor performs an
error detection operation in accordance with an error
detection code set in a storage file of the seamless
information and determines that the seamless information is

effective if the file has been verified to be error free or

alteration free.

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 record 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 into data having a

predetermined record format,



in the recording of the record content having the
predeterm ned record format to the information
recording nedium a seanless information recording
control step of the data processor of acquiring
predeterm ned seam ess information applicable to a
recordi ng operation of a subsequent record content,
and recording the seam ess gpnformation in a record
file defined by the record format. 14. The infornag%g@0646
processi ng nethod according to claim13, wherein the
seam ess information conprises accunul ated data
anBulECPRfoPRREESS 180 &t ShnOdr FRICHBERNEr BFto the

i ni2ncoder at_the end ongﬁtrecording operation of a
PrEEEdiNy U M 1 571 Hhe i 1R ifhtR kpFessor, the

' t hod di t im 13, wherei h
o R oot e QUM st Sy A Tt 1 O ohe
dat?e?gor&ersgg%%nssete?o the,record format generated by the
ata processor a

‘theend of a recording operation of

a EEGGSQiE%c6%89§6 %ang%treg%r Tg%gggb%g%gv%ﬁ%.the

processi ng net hod according to 70 aim15,

pr bR nlehe 1RYUL S ORI RN COHPUISES, @ recording

presentation time stanp (PTS), and a decoding tine

medit@l)P a R e id reusiAmdt addedRiBIE NGRS of the

reference tinme information, each defined in the

dathopraiceskbr Bie ddtfudriiid Qv i eacassined itk ss .
according to claim 13, wherein the record content is

infAVmsttrieamagatld cabikenei i the:ddatiPraeessi th S§em
conprises controlling

subsequent record content, and recording the seamless

information in a record file defined by the record format.

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
generated by the data processor at the end of a recording

operation of a preceding record content.

+16. The information processing method according to



the conversion operation, by converting the AV stream
data into data having the record format, the record
format containing an AV streamfile of AV stream data
of a predetermned 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 ypecriod data specifying a
pl ay period of the AV streamdata by a start point 1P0646
and an end point, and by recording the converted A;\Q

ls.tre data onto the information recording nedium
Ll wherBITrEHe Yean @RI T of WER TRAT @8 oF 9NPEL 89t 2 of

te conpr.i ses recordi t he ani e information in
PreIRT A Hubhe 17590 16 Sthe 39 of na8F ORLBT oEUER] gD

t accordi ng t cl ai 13, wh in the record .
'(Dli:gén:hgﬁq Y %r?r%g eI ef%&%ﬂea%laf% erence time
; OL8S; ' i ses contr ing 71 . SO7P0646
e coﬁdvrg’?s%%po%é;%%%nl,n b@l%o@ﬂ\)/ée(?t?%ﬁm?ﬁé AV stream

data into data having therecord format, the record
format containing an AV streamfile of AV stream data
of 12 predet el (W b ALt biilig 4 |£ IRRp

play tinme information té)fr t he Alxvglstreamq‘ﬂ%e to ) to

clAddress wH RN, redid ad@nd i 8 AV & £05ROseM, of
at | east one piece of play period data specifying a

pl ayjepeninodnef dute AYodseamodatap Rbnpisitald RRitHo11ing

and an end point, and by recording the converted AV
thestaeamardaton apear & theon Nfof adn e f BePrehd 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 recording 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



medi um and wherein the seam ess information recording

control step conprises recording the seamn ess

information in the play list file. 19. The

i nformati on processing nmethod according to claim 13,

wherein the seanm ess information recording contro

step conprises controlling the conversion operation,

by recording the seam ess ypfarmation in an index

file set in a directory for a content recording fi§6%90646

on the information recording nmedium 20. The

i nformation processing nmethod according to claim 13,
ERSUTATE ST THRE SREASOTnfOf iRV F BeDrehhPEottFoam data

rises controlling_ the conversion operation,

) t
intg, Dyt P TP (1 S s o G TR ot BorES FP B0 nERATRA L
bhj.ect fil i - 72 7P064 di t f
corfdifiing it sty SI0e ik AN ST EaAT GIRET Gt i ng
i . 21, The inf ti. i th \
prfEldiidcy S LA A e I Fhay tine

infdyﬂg i A(Hfr rﬂﬁrglfégﬁrf&les%fgﬁ%%%€£éSf?fo%ﬁ?Eﬁon,

controlling the conversi on opera recor

ancid*ée PIeAM eSS 1A MR QAL F MU SELUr Bl ag%?@&é fé:‘_‘:tplay

ata area in a file sét 1n a directory for conten

peri@eP gty é;ﬂé&ﬂflﬂd“ea IfQF IR 08 T@EOf gl NGy NBAE A d5ta

22. The information processi'ng nethod according to
by @ atads3,pdiHt held COMAHES I i COMEMy ML M1y the

control. step for performng, with the data
coneQiRfB AV, Aream data ontoe the information recording
medium, and
wherein the seamless information 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 conversion operation, 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 comprises controlling the conversion operation, by

‘recording the seamless information in a movie object file in



ef fectiveness verification process of the seanl ess
information in the recordi ng operation of the

subsequent record content and perform ng a content
recording control operation in accordance with the

seanl ess information on condition that the

effectiveness of the seam ess informati on has been
verified. 23. The infornati ea processi ng met hod

according to claim22, wherein in the effectivene%ﬁ?P0646
verification process of the seam ess information, the

seanl ess Lpfornation recording control step conprises,
G9MG, EFr I @PATRE i T drect bty Porthe chntepration

a
recording file on the information - 73 S07P0646
reQQﬁﬁ%Qﬁrﬁ% fum identification information regarding
an

i nformati on processi ng appar at ushavi ngper f or ned
the recording process of the seam ess information,

det,er m gi.ng - r. the identi.ficatiqn jnformat.ion
meatios T R b B S S St s A

Clag.?ff lcge’t %Hgégﬁmetﬁ%‘au;eeérmfeesc‘§a{ﬂfg‘ﬁn | @I(% @éé@?d%rz%e%ontrol

ective | ntitication rnformation nma

stdd&drantddd C@Jﬂiﬂ‘bl@irﬁj{“‘th@p@&{@éf@io@%%é@é;ion , 21%3’/

I'nformati on processi ng nmethod according t alm

re @i tHe thanefdLctivenass: Mef i {1 cathon, £ ocessy - of
the seam ess information, the seanl ess i nfornmation

spefcaCOrdidig £ (U011 rStLPF LN d S e5n PEd DF B 1G- @NEEF I QT

detection operation in accordance with an error
cor@eirictieaiordiote fSidle idh atlsd oldgerd £0:10f rdher $Ea¢ @SS um.

information and

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 operation of the subseguent
record content and performing a 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
of the seamless information, the seamless information
recording control step comprises acquiring, from a file in a

directory for a content . recording file on the information



determining that the seam ess information is effective

if the file has been verified to be error free or
alteration free. 25. A conputer programfor causing

an information processing apparatus to record a

content onto an information recording medi um

conprising: an encoding step of performng with an

encoder an encoding operatygn_on the record content,

a data processing step of performing, with a data sd@$0646
SO07P0646 processor, a conversion operation for

converting data .encoded in the encoding step on the

req c%@é;r“} 3t Hv P2 T P R THIA e reR@pEing an

g Iﬂ% record .processi st recordi ng onto the

in Oﬁf“@rr%é)tni 5’ ESHAS %%}H \%)Q‘Fﬁ%g r%%r‘%?%c@%%or
det d d f

reqsaRia B0 Eﬁ} frssiell Pe}%c%r&%a%mmﬁwmmg

wheth& q:'h"ég J_Qfe &4 roql CQ?J".IC% nr&e{ haVI : or ﬂ% $ on

pre etern1ne recor or ma e |n

idén%ﬁ@i@a‘%g_orﬁﬁq{ maac lzﬁ?rgf_esaﬂ{ rgsgg:[é‘@%ﬂﬁg] 4.8 ocﬁ@ﬁglgmlnlng

control step of ta proces acquiri

thal @t %re%]rdl“ééss%‘iﬁcﬁfn%tﬂd}f Of T8l ¢ QN3P | f@béﬁeto a

recordi ng operation of a subsequent record content,

ideantd fieE@HGNNG it EeadL S8t JHE O 1 Qi & L0858 of own
file defined by the record fornat.

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 in 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 record a content onto an information
recording medium, 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
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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
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, a seamless information recording control step of the

-data processor of acquiring predetermined seamless

information applicable to a recording operation of a
subsequent record content, and recording the seamless

information in-a record file defined by the record format.



